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PEEFACE 

The  general  public  to-day,  more  than  ever  before,  inclines  to  the  belief  that  the 
practitioner    of    medicine   is,    or   at   least    ought    to    be,    omniscient   in   every    department. 

The  relative  merits  of  health  resorts  and  the  comparative  virtues  of  patent  foods,  the 
latest  scheme  for  the  social  improvement  of  degenerates  or  the  significance  of  an  operation 
performed  yesterday  for  the  first  time  by  some  distinguished  specialist  and  duly  reported 
in  the  lay  press — all  these  lie  within  the  ordinary  compass  of  his  attainment. 

When  we  consider  the  enormous  advances  that  have  taken  place  during  the  past  few 
years,  and  how  many  and  great  are  the  consequent  changes  in  medical  practice,  it  would 
appear  to  be  essential  that  every  practitioner  should  have  ready  access  to  information 
which  has  become  indispensable.  The  vast  increase  in  medical  literature  makes  it 
impossible,  however,  for  him  to  possess  separate  volumes  of  reference  upon  every  subject, 
or  to  find  time  to  consult  even  a  small  proportion  of  them. 

A  compact  practical  encyclopaedia  of  medicine  in  all  its  aspects  has  therefore  become 
a  necessity  if  a  medical  man  is  to  keep  his  knowledge  abreast  of  the  times,  an 
encyclopaedia  of  such  a  size  and  scope  that  the  busy  practitioner  can,  within  a  single 
volume,  at  once  find  reliable  information,  simply  and  clearly  set  forth,  upon  all  subjects 
with  which  he  may  be  called  to  deal  in  his  daily  work. 

The  Practitioner's  Encyclopcedia  of  Medicine  and  Surgery  is  designed  to  meet  this  need. 

It  has  been  my  endeavour  to  select,  for  all  parts  of  this  work,  experts  in  their  own 
subjects  and  to  obtain  from  each  contributor  articles  which  convey  the  latest  information 
in  the  most  succinct  and  most  definite  manner.  As  a  result  of  the  guiding  principles  I 
have  had  before  me,  but  few  anatomical  and  pathological  details  will  not  be  found  in  these  pages, 
except  where  they  are  of  practical  application,  nor  have  the  authors  attempted  to  include  any  full 
description  of  such  surgical  operations  as  are  outside  the  scope  of  general  practice.  It  has 
been  their  aim  to  produce  a  practitioner's  encyclopaedia  and  not  a  general  encyclopaedia,  a 
work,  however,  in  which  nothing  of  real  importance  to  the  practitioner  in  medicine,  surgery 
and  obstetrics,  with  their  allied  subjects,  has  'been  omitted. 

The  encyclopaedia  is  arranged  under  sections  familiar  to  the  practitioner,  so  that  he 
may  find  it  easy  to  refer  to  its  pages  in  cases  of  medical,  surgical  and  other  difiiculties, 
whilst  the   index   provides   the  fullest  possible  cross   references. 

To  Sir  William  Osier,  for  his  cordial  approval  of  the  scheme  of  the  encyclopaedia,  for 
his  unfailing  kindness  and  ready  help  during  all  the  stages  of  its  growth,  and  to  all  the 
contributors  who  have  so  generously  placed  at  my  disposal  their  time  and  their  knowledge, 
and  who  in  many  cases  have,  I  know,  sacrificed  much  in  order  to  forward  the  production 
of  this  work,  I  desire  to  express  my  most  grateful  thanks.  I  am  greatly  indebted  to 
Dr.  C.  Roney  Schofield  for  his  care  in  the  preparation  of  the  index. 

J.  Keogh  Murphy. 

August,  1912. 
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CONSTITUTIONAL   DISEASES 


DIABETES 

The  normal  individual  does  not  pass  sugar  in 
the  urine  unless  four  and  a  half  to  six  ounces  of 
sugar  are  taken  at  one  time.  It  is  not  physio- 
logical for  glycosuria  to  occur  after  the  ingestion 
of  any  amount  of  starch,  as  its  conversion  into 
sugar  is  sufficiently  gradual  to  prevent  the 
flooding  of  the  portal  vein  with  sugar.  This 
power  of  assimilating  sugar  may  be  upset — 

1.  By  cerebral  lesions,  which  prevent  accumu- 
lation of  glycogen  in  the  liver. 

2.  By  pancreatic  diseases,  which  lead  to  loss 
of  the  internal  secretion  of  that  organ. 

3.  By  excess  of  other  internal  secretions,  such 
as  adrenalin  or  iodothyrine. 

4.  By  certain  drugs,  such  as  phloridzin,  and 
by  excess  of  COj,  as  in  asphyxia. 

The  first  and  last  groups  do  not  represent 
true  diabetes.  The  simplest  working  hypothesis 
that  we  can  adopt  to  explain  the  various  stages 
of  glycosuria  and  diabetes  is  somewhat  as 
follows  : — The  internal  secretion  of  the  pancreas 
links  the  sugar  of  the  blood  on  to  larger  mole- 
cules, probably  of  protein,  and  thus  prevents 
its  escape  in  the  urine.  If  the  amount  of  sugar 
in  the  blood  is  suddenly  raised  by  the  ingestion 
of  four  and  a  half  to  six  ounces  of  sugar  from 
the  alimentar}'  canal  the  whole  of  this  cannot 
be  so  linked,  and  therefore  overflow  occurs 
(physiological  glycosuria).  In  some  individuals 
the  internal  secretion  is  reduced,  so  that  sugar 
appears  v»  ith  quite  a  moderate  amount  of  carbo- 
hydrate in  the  diet  (alimentary  glycosuria) ; 
in  others  the  internal  secretion  is  so  seriously 
reduced  that  it  is  unable  to  deal  with  the  sugar 
molecules  set  free  from  the  ordinary  breakdown 
of  proteins  of  the  food  or  the  tissues,  and  there- 
fore glycosuria  occurs  on  a  carboh3'drate-free 
diet  (diabetes).  No  hard-and-fast  line  can  be 
drawn  between  quite  mild  alimentary  glycosuria 
and  the  severest  diabetes,  and  this  is  best 
explained  by  postvilating  a  progressive  reduction 
in  the  internal  secretion  of  the  pancreas.  It 
is  important  to  notice  the  influence  of  other 
internal  secretions,  such  as  that  of  the  thyroid, 
suprarenal  and  pituitary  body,  in  exciting 
glycosuria.  For  the  due  performance  of  meta- 
bolism, a  certain  balance  is  necessary  between 
the  various  internal  secretions,  and  an  upset 
in  this  equiliVjrium  results  in  glycosuria ;  there 
1 


is  a  relative  deficiency  of  the  pancreatic  internal 
secretion  from  an  excess  of  one  of  the  others. 

Etiology. — During  the  last  ten  years  253  cases 
of  diabetes  were  admitted  to  the  medical  wards 
of  St.  Bartholomew's  Hospital — almost  exactly 
one  per  cent,  of  the  total  admissions — 182  being 
males  and  71  females.  No  cases  occurred  under 
five  years  of  age  and  very  few  under  ten.  Then 
the  curve  of  incidence  rose  slowly  to  t\A'enty 
years,  rapidly  reaching  its  maximum  between 
twenty  and  thirty,  and  began  to  fall  again  a 
little  after  fifty.  These  figures  are  typical  of 
those  for  the  whole  community,  if  wa  allow  for 
the  drop  after  fifty  being  partly  due  to  the  cases 
being  milder  and  therefore  more  often  treated 
as  out-patients.  From  eleven  to  fifty  the 
mortality  for  each  decade  was  constantly 
twenty-five  per  cent.,  and  above  that  fifteen  to 
eighteen  per  cent.  All  observers  are  agreed 
as  to  the  special  liability  of  the  Jewish  race  to 
this  disease.  On  the  other  hand,  it  is  rare  in 
negroes.  In  this  country,  apart  from  the  Jews, 
the  subjects  are  most  frequently  of  a  fair  or 
sandy  complexion.  It  is  certainly  commoner 
among  the  well-to-do  than  in  the  hospital  class. 
Obesity  is  believed  by  some  to  be  a  contributmg 
factor.  It  is  possible  that  persistent  over- 
indulgence in  carbohydrate  food  may  tax  and 
finally  exhaust  the  metabolic  powers  of  the  bod}^ 
and  thus  contribute  to  the  onset  of  diabetes. 
It  is  certainly  true  that  prolonged  abstention 
from  any  such  excess  may  result  in  the  diabetic 
re-establishing  some  degree  of  tolerance  for 
carbohydrates.  Alcoholic  excess  is  liable  to 
produce  glycosuria,  usually  of  an  amenable  type. 

Heredity  is  believed  to  play  a  part,  though 
in  my  cases  I  have  found  very  few  instances  of 
this.  Neurotics  appear  to  be  particularly  liable. 
Mental  shocks,  nervous  strain  and  worry  are 
important  factors  in  inducing  the  onset.  Gout 
is  thought  to  be  a  predisposing  cause,  but  this 
is  probably  merely  because  both  gout  and 
alimentary  glycosuria  occur  in  elderly,  fat 
persons.  Syphilis  can  play  a  part  by  setting 
up  pancreatic  lesions.  Injuries  to  the  brain 
and  spinal  cord  have  apparently  been  responsible 
in  some  cases,  but  definite  intracranial  lesions 
should  be  regarded  as  a  cause  of  symptomatic 
glycosuria  rather  than  of  true  diabetes.  A 
number  of  instances  in  which  diabetes  in  the 
husband  has  been  followed  bv  its  occurrence 
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in  the  wife  has  led  to  the  hypothesis  of  contagion. 
But,  to  sum  up,  we  cannot  get  much  further  at 
present  than  Osier's  statement  that  "  a  com- 
bination of  intense  application  to  business,  over- 
indulgence in  food  and  drink,  \Aith  a  sedentary 
life,  seems  particularly  prone  to  induce  the 
disease." 

Signs  and  Symptoms. — The  onset  is  nearly 
always  insidious,  and  it  is  sometimes  met  with 
unexpectedly  in  the  course  of  examination  for 
life  assurance,  or  ocular  complications  may  be 
the  reason  for  the  patient  seeking  advice. 
Everything  points  to  the  conclusion  that 
patients  usually  suffer  from  glycosuria  for 
some  time  before  there  are  any  symptoms  to 
•all  their  attention  to  it. 

The  prominent  symptoms  are  thirst,  polyuria 
and  wasting.  The  ttrine  is  increased  to  al)out 
tour  pints  in  the  mild  cases,  and  may  reach 
•ight  or  ten  pints  in  the  severe.  It  is  pale  and 
limpid,  sometimes  with  a  greenish  tinge.  The 
specific  gravity  usually  lies  between  1030  and 
1045.  The  best  criterion  of  the  presence  of 
-ugar  is  that  equal  quantities  of  boiling  Fehling's 
-olution  and  boiling  urine  should,  on  mixing, 
vield  an  orange  precipitate  without  reboiling. 
Confirmatory  points  are  that  the  urine  ferments 
with  yeast,  that  on  heating  on  a  water  bath 
with  phenyl  hj'drazine  and  sodium  acetate  it 
.'ields  \A-ithin  twenty  minutes  yellow  needles 
of  dextrosazone  arranged  in  sheaves  which 
melt  at  206°  C,  and  that  it  rotates  the  plane 
of  polarized  light  to  the  right.  The  amount 
may  be  estimated  by  running  urine  diluted  ten 
times  from  a  burette  into  10  c.c.  of  Fehling's 
solution  made  up  to  about  50  c.c.  with  strong 
caustic  soda,  which  is  kept  boiling  until  all 
trace  of  a  blue  colour  has  disappeared.  We 
know  that  we  have  then  added  three-quarters  of 
a  grain  ('05  gram)  of  sugar  from  the  burette, 
and  from  the  number  of  c.c.  used  the  percentage 
of  sugar  can  be  readily  calculated.  This  can 
also  be  done  by  the  fermentation  method ;  two 
cylindrical  glasses  are  filled  vvith  urine,  and  to 
one  a  small  quantity  of  yeast  is  added,  while 
the  other  is  used  as  a  control.  Both  are  kept 
in  a  warm  place  for  twenty-four  hoars  and  the 
difference  in  specific  gravity  between  the  two 
noted.  The  loss  of  each  degree  of  specific 
gravity  by  fermentation  corresponds  to  one 
grain  of  sugar  per  ounce.  These  quantitative 
methods  are  sufficiently  accurate  for  clinical 
purposes.  The  amount  of  sugar  varies  greatly ; 
I  regard  3000  grains  per  diem  {i.  e.  five  per  cent, 
in  125  oz.)  as  representing  the  total  excreted  in 
a  moderately  severe  case.  But  in  very  bad 
cases  as  much  as  12,000  grains  may  be  passed. 
The  examination  for  acetone  and  diacetic  acid 
should  never  be  omitted.  Acetone  is  most 
readily  detected  by  dissolving  a  crystal  of 
sodium  nitroprusside  in  the  urine  and  pouring 


strong  ammonia  down  the  side  of  the  test  tube. 
A  magenta  ring  develops  at  the  line  of  junction 
in  the  course  of  a  few  minutes  and  spreads 
upwards.  The  sensitiveness  of  the  reaction 
is  increased  by  the  addition  of  some  saturated 
solution  of  ammonium  sulphate  to  the  urine. 
Previous  boiling  of  the  urine  prevents  this 
reaction.  Diacetic  acid  gives  a  claret  colour 
with  ferric  chloride.  This  must  not  be  confused 
with  the  purple  colour  given  bj'  salicylates, 
^\■hich  is  not  affected  by  boiling  as  is  the  diacetic 
reaction.  Moreover,  if  diacetic  acid  be  present 
the  acetone  reaction  will  always  be  obtained 
also,  but  not  if  the  colour  be  due  to  salicylates. 

Wasting  is  present  in  the  serious  cases,  when 
acetone  and  diacetic  acid  will  be  found  also, 
since  they  come  from  /3-oxybutyric  acid,  a  fatty 
acid  which  results  from  the  decomposition  and 
incomplete  oxidation  of  fats.  The  gravity  of 
acetonuria  in  diabetes  is  partly  that  it  is 
symptomatic  of  starvation,  partly  that  it 
indicates  that  an  "  acid  intoxication  "  of  the 
tissues  is  proceeding,  Mhich  leads  to  a  drainage 
of  the  inorganic  alkaline  bases  and  to  a  break- 
down of  the  tissue  proteins  to  set  free  ammonia 
in  the  attempt  to  neutrahze  these  acids.  As 
long  as  wasting  does  not  occur  and  the  acetone 
bodies  are  absent  from  the  urine  the  outlook  is 
more  favourable  and  the  case  is  more  amenable 
to  treatment. 

Alimentary  Canal.  The  tongue  may  be 
covered  with  fur  ^hich  tends  to  become  black 
towards  the  base,  or  it  may  be  raw  and  glazed ; 
the  former  being  commoner  in  the  stout,  and 
the  latter  in  the  emaciated  patients  with  aceton- 
uria. The  saliva  may  become  acid  instead 
of  alkaline,  and  dental  caries  is  common.  The 
patient  may  comj)lain  of  a  sweet  taste  in  the 
mouth,  and  the  breath  may  have  a  heavy  sweet 
odour.  Though  the  appetite  is  voracious  the 
loss  of  weight  may  continue.  Usually  the 
appetite  is  good,  a  fortunate  circumstance  in 
view  of  the  monotonous  and  highly  protein  diet. 
But  I  have  come  across  a  group  of  cases  in 
which  severe  sj^mptoms  of  acid  dyspepsia  have 
occurred.  I  believe  that  these  cases  are 
dependent  on  a  pancreatic  lesion.  If  pan- 
creatic secretion  is  inadequate  neutralization  of 
the  hydrochloric  acid  of  the  gastric  juice  in 
the  duodenum  is  interfered  witli.  As  long  as  the 
duodenal  contents  are  acid  the  pyloric  sphincter 
is  kept  closed.  In  this  wa}'  acid  is  retained 
in  the  stomach  and  the  symptoms  typical  of 
hypsrchlorhydria  ensue. 

The  skin  is  harsh  and  dry,  the  hair  becomes 
thin  and  falls  out,  and  the  nails  are  brittle. 
There  is  often  a  high  colour  on  the  cheeks  which 
spreads  up  into  the  roots  of  the  hair.  Sugar 
can  be  demonstrated  in  the  sweat,  tears  and 
saliva,  and  it  is,  of  course,  present  in  excess  in 
the  blood.     The  cardio-vascular  system  displays 
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signs  of  weakness ;  in  spite  of  the  diuresis  there 
is  not  h}"pertroph y  of  the  heart  nor  a  raised  blood 
pressure.  There  is  usually  profound  muscular 
weakness,  the  mind  is  depressed  and  the  sexual 
appetite  is  lost. 

Complications.  —  A  number  of  important 
changes  may  occur  in  the  skin.  Carbuncles 
or  crops  of  boils  are  common.  Xanthoma — 
indurated,  rounded  or  conical  lumps,  dull  red 
in  colour  with  yellow  tips — was  described  by 
Addison  and  Gull.  Perforating  ulcers  may 
occur  on  the  feet  when  neuritis  is  present,  and 
gangrene  is  apt  to  follow  slight  injuries,  generaUy 
in  the  older  subjects.  Little  centres  of  necrosis 
may  occur  about  the  ankles  or  the  dorsum  of 
the  feet,  starting  apparently  in  the  sweat  glands. 
Unlike  perforating  ulcers,  these  may  form  while 
the  knee-jerks  are  still  present.  Pruritus  and 
eczema  vulvae  set  up  by  yeast  and  other  organ- 
isms in  the  saccharine  urine  may  be  a  cause  of 
great  discomfort  and  the  starting-point  of  a 
troublesome  dermatitis.  Balanitis  in  men  is 
less  common. 

The  nervous  system  is  involved  in  nearly  all 
severe  cases  of  any  duration.  Neuralgia,  sciatica 
or  definite  peripheral  neuritis  with  loss  of  the 
knee-jerk  are  the  most  frequent  complications. 
The  condition  may  closely  resemble  tabes  in 
the  lightning  pains,  ataxia,  crises,  loss  of  reflexes 
and  perforating  ulcers.  The  pupils  are  not 
affected,  however,  and  the  exceptional  instances 
in  which  the  Argyll-Robertson  pupil  has  been 
described  are  probably  cases  of  true  tabes 
occurring  in  diabetics.  Insayiity  is  not  very 
rare. 

Of  the  special  senses  the  eye  is  the  most 
likely  to  be  involved.  The  muscles  of  accom- 
modation may  be  impaired  or  a  soft  cataract 
may  form.  A  sudden  amblyopia  may  occur 
in  one  or  both  eyes,  or  a  central  scotoma.  This 
is  nearly  always  in  smokers.  Some  authorities 
state  that  this  is  invariably  the  case,  and  I 
•certainly  have  not  seen  an  instance  in  non- 
smokers,  though  such  have  been  recorded.  It 
is  probably  an  instance  of  the  action  of  com- 
bined toxins,  for  quite  a  moderate  amount  of 
tobacco  will  produce  these  symptoms  in  a 
diabetic.  Retinitis  with  haemorrhages  or  small 
white  glistening  patches  may  also  be  found. 
Otitis  media  without  fever  has  been  described. 

Special  attention  has  been  called  by  R.  T. 
Williamson  to  the  occurrence  of  heart  failure, 
which  is  usually  quite  sudden  and  unassociated 
with  any  valvular  lesion.  This  possibility 
should  be  borne  in  mind  in  cases  of  diabetes  of 
long  duration,  especially  when  the  pulse  is 
weak  and  there  are  other  signs  of  feeble  action 
of  the  heart. 

Bespiratory  complications  are  alwavs  danger- 
ous in  diabetes.  Pneumonia  has  a  bad  prog- 
nosis, for  even  if  the  crisis  is  successfully  passed 


gangrene  of  the  lung  may  ensue.  Phthisis  is 
a  common  compHcation  and  a  cause  of  death. 
Durmg  any  fever  there  may  be  a  temporary 
absence  of  sugar  in  the  urine. 

Association  of  Alb^iminuria  mth  Glycosuria. 
A  patient  Mith  granular  kidney,  if  "  gouty," 
obese  or  alcohohc,  is  liable  to  glycosuria,  usually 
of  an  amenable  type.  On  the  other  hand, 
prolonged  glycosuria  almost  inevitably  leads 
to  albuminuria  in  time.  Pavy  regarded  it  as 
the  result  of  irritation  of  the  kidney.  The 
condition  of  the  cardio-vascular  system  will 
give  the  clue  as  to  which  of  the  tAvo  types  we 
are  dealing  with ;  h}T)ertrophy  of  the  heart, 
thickened  arteries  and  high  blood  pressure 
place  it  in  the  first  group,  and  it  is  the  kidney 
condition  which  demands  treatment.  The  ab- 
sence of  these  signs  and  the  presence  of  the 
diacetic  reaction  places  it  in  the  second  group, 
when  the  treatment  is  that  of  the  glycosuria. 
The  appearance  of  casts  in  the  urine  of  a  diabetic 
is  always  of  serious  import.  They  have  nothing 
to  do  with  the  intensity  of  the  albuminuria, 
but  are  probably  due  to  the  irritation  of  the 
kidney  by  the  abnormal  acids,  and  are  often 
prognostic  of  coma. 

Diabetic  Coma  may  terminate  the  case  at 
any  age,  but  more  commonly  in  the  young. 
There  are  usually  some  premonitory  symptoms, 
such  as  a  fall  in  the  excretion  of  sugar  and  a  rise 
in  the  excretion  of  a  diacetic  acid,  epigastric 
pain,  a  burning  sensation  in  the  throat,  air 
hunger,  drowsiness  and  sometimes  vomiting. 
The  patient  rapidly  becomes  unconscious,  with 
deep  and  sighing  respirations,  thirtj^  to  forty 
a  minute.  The  face  is  very  pale,  the  extremities 
cold  and  the  temperature  subnormal.  There  is 
usually  obstinate  constipation.  The  smell  of 
diacetic  acid  in  the  breath,  which  has  been 
compared  to  that  of  apples  packed  in  hay,  is 
very  marked.  Death  generally  occurs  within 
forty-eight  hours. 

Course  and  Prognosis. — Speaking  generally, 
the  younger  the  patient  the  more  rapid  the 
course.  A  mild  case,  which  A^dth  care  may  go 
on  for  many  years,  would  be  one  where  the 
patient  was  over  forty  and  not  wastmg  and 
his  tongue  not  raw.  The  urine  would  contain 
no  acetone  bodies.  Restriction  of  the  diet 
would  cause  the  sugar  to  disappear  quickly, 
though  acetone  bodies  would  now  probably 
make  a  brief  appearance,  as  in  any  one  on  a 
suddenly  restricted  diet.  Moderate  exercise 
would  cause  a  diminution  of  the  glycosuria. 
A  severe  case,  which  would  probably  prove 
fatal  within  two  years,  would  be  one  in  a 
patient  under  thirty,  who  was  wasting  and  had 
a  raw  "  beefy  "  tongue.  The  knee-jerks  might 
be  absent.  Diacetic  acid  would  be  present, 
and  sugar  would  persist  on  a  restricted  diet. 
Acetone  and  diacetic  acid  would  be  markedly 
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and  persistently  increased  by  a  sudden  re- 
striction of  the  diet,  and  exercise  -would  increase 
the  glycosuria.  Cases  with  persistent  aceton- 
uria  are  always  unfavourable.  Diabetics  are 
always  regarded  as  uninsurable,  for  apart  from 
the  seriousness  of  the  condition  itself,  any 
respiratory  disorder  is  likely  to  be  rapidly 
fatal.  An  easy  existence  and  ample  means 
are  naturally  important  factors  in  prolonging 
life. 

Is  diabetes  ever  curable  ?  In  some  of  the 
reported  cases  the  e%adence  that  the  reducing 
-ubstance  in  the  urine  was  dextrose  was  not 
sufficiently  complete,  and  others  are  suggestive 
■if  a  transitory  pancreatitis.  Before  we  can 
■onclude  that  a  case  of  diabetes  is  cured,  not 
)nly  must  the  urine  have  been  free  from  sugar 
for  two  years,  but  the  tolerance  for  starch  and 
-ugar  must  have  been  normal  for  at  least  as 
long.  Such  cases  do  occur,  and  I  have  had  one 
under  my  own  care,  but  the  event  is  too  rare 
to  justify  our  holding  out  to  our  patients  the 
hope  of  so  favourable  a  result. 

Diagnosis.  The  first  point  to  be  determined 
IS  whether  a  reducing  substance  found  in  the 
urine  is  really  dextrose.  (1)  It  may  not  be 
a  svgar  at  all.  Uric  acid,  kreatinin  and  sali- 
«  yluric  acid  (in  the  urine  of  patients  taking 
-ahcylates)  may  cause  a  sHght  greenish  opacity 
on  boiling  for  some  time  or  on  subsequent 
cooling.  But  if  the  quantity  of  urine  used  does 
not  exceed  the  amount  of  Fehling's  solution,  and 
they  are  mixed  while  hot  and  not  boiled  again, 
reduction  is  not  likely  to  occur  ^vith  these 
substances.  Glycuronic  acid  may  cause  re- 
duction but  it  does  not  ferment.  (2)  It  may  be 
some  other  sugar  than  dextrose.  The  commonest 
other  sugar  is  lactose,  A\hicli  may  often  be 
found  in  the  urine  of  ■women  during  lactation, 
and  less  commonly  during  pregnancy.  It  may 
also  be  found  in  the  urine  of  milk-fed  infants 
during  gastro -intestinal  disturbance.  It  does 
not  ferment  within  twenty-four  hours  and 
yields  an  osazone  with  considerable  difficulty. 
Levulose  seldom  occurs  by  itself,  and  pentose 
is  extremely  rare. 

If  the  reducing  substance  is  dextrose,  we 
must  exclude  temporary  glycosuria  from  head 
injuries,  administration  of  excess  of  thyroid 
extract  or  anaesthetics.  We  must  also  exclude 
the  symptomatic  glycosuria  of  cerebral  tumours, 
acromegaly,  exophthalmic  goitre  and  diseases 
of  the  pancreas.  Patients  may  be  brought 
into  hospital  comatose  from  cerebral  haemor- 
rhage, when  the  urine  is  very  apt  to  contain 
sugar,  leading  to  the  diagnosis  of  diabetic 
coma.  This  mistake  can  easily  be  avoided  by 
testing  for  diacetic  acid,  Avhich  will  be  absent 
in  these  cases  but  always  present  in  diabetic 
coma.  The  finding  of  diacetic  acid  without 
sugar  in  life-assurance  work  should  raise  the 


suspicion  of  dieting  having  been  practised  to 
enable  a  glj'cosuric  to  pass  examination.  This 
can  be  detected  by  giving  three  ounces  of  sugar 
and  examining  the  urine  passed  an  hour  later. 

Treatment.  The  ideal  to  be  aimed  at  is  a 
regulation  of  the  diet  to  a  point  at  which  both 
sugar  and  diacetic  acid  are  absent  from  the 
urine.  In  the  severer  cases  these  aims  are  in 
a  sense  antagonistic,  for  it  is  the  deprivation 
or  non-utilization  of  carbohydrates  that  is  the 
cause  of  the  acetonuria.  It  is,  of  course,  no 
use  pouring  in  carbohydrates  that  cannot  be 
used,  but  the  failure  to  utilize  carbohydrates 
is  rarely  complete,  and  efforts  must  be  made  to 
find  some  form  of  this  food-stufE  which  can  be 
assimilated.  The  absolute  deprivation  of  carbo- 
hydrates formerly  practised  is  not  to  be  re- 
commended ;  it  is  really  better  that  a  patient 
should  pass  sugar  rather  than  diacetic  acid, 
which  implies  starvation,  if  not  intoxication. 
Under-nutrition  is  the  diabetic's  greatest  danger. 
After  determining  the  total  daily  output  of 
sugar  on  an  ordinary  diet,  the  sugar,  but  not 
the  starch,  in  the  food  should  be  cut  off.  If 
this  is  sufficient  to  check  the  glycosuria  the 
case  is  a  mild  one.  If,  as  is  more  probable, 
sugar  is  still  excreted,  the  starches  are  cut  off 
gradually;  to  do  so  suddenly  is  to  place  the 
patient  in  peril  of  diabetic  coma.  It  is  import- 
ant to  determine  as  accurately  as  possible  the 
degree  of  tolerance  for  starch  for  each  case. 
For  this  purpose  some  standard  diet  of  known 
carbohydrate  content,  such  as  Von  Noorden's, 
should  be  given. 

Breakfast.  Coffee  or  tea,  with  one  to  two 
tablespoonfuls  of  thick  cream,  six  ounces ;  hot 
or  cold  meat  (weighed  after  cooking),  three 
ounces ;  butter ;  tM'o  eggs  with  bacon ;  white 
bread,  two  ounces. 

Lunch.  Two  eggs  (cooked  as  desired,  but 
without  flour) ;  meat,  about  six  ounces ;  vege- 
tables, such  as  spinach,  cabbage,  cauliflower, 
asparagus,  prepared  with  broth,  butter  or 
other  fat,  eggs  or  cream,  but  without  flour; 
cheese  and  butter,  one  ounce ;  two  glasses  of 
light  •wine ;  one  cup  of  coffee,  with  one  to  two 
tablespoonfuls  of  thick  cream ;  white  bread,  two 
ounces. 

Dinner.  Clear  meat  soup  {with,  eggs  or 
vegetables) ;  one  or  two  meat  dishes,  with 
vegetables,  salad  of  lettuce  and  tomatoes; 
Avine ;  no  bread. 

Drinks.     One  or  two  bottles  of  aerated  waters. 

If  this  diet,  which  contains  about  100  grams 
of  carbohydrate,  does  not  cause  any  glycosuria, 
then  the  bread  is  gradually  increased  until 
sugar  appears.  If  sugar  does  appear  on  this 
test  diet,  the  diet  is  continued  until  the  sugar 
is  constant  and  the  bread  then  gradually 
diminished.  Even  supposing  that  in  a  severe 
case  we  are  unable  to  render  the  urine  free  from 
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sugar,  we  can  probably  find  a  point  to  which 
the  intake  of  carbohydrate  can  be  raised  with- 
out increasing  the  glycosuria  while  diminishing 
tlie  acetonuria.  This  will  be  the  best  point 
at  which  to  maintain  the  patient's  metabolism, 
for  even  if  further  restriction  produces  a  fall 
in  the  amount  of  sugar,  it  is  not  beneficial  if 
it  causes  a  return  or  an  increase  in  the  aceton- 
uria. We  can  assist  the  patient  to  reach  as 
hisrli  a  toleration  point  as  possible — 

1.  By  choosing  those  forms  of  carbohydrate 
which  he  can  assimilate,  and  by  studjdng  the 
effect  of  exercise  on  the  excretion  of  sugar,  and 
regulating  it  accordingly. 

2.  By  diminishing  the  production  of  the 
acetone  bodies. 

\'VTieat  seems  to  be  the  form  of  starch  least 
tolerable    to    the    diabetic,    and    the    abiding 
difficulty  is  to  find  a  satisfactory  substitute  for 
bread.     As  Osier  says,   "  Of  the  gluten  foods, 
many  are  very  unpalatable,  others  are  frauds." 
Under  the  present  system  of  more  moderate 
restriction  of    the  carbohydrates  we  need  not 
as  a  routine  insist  on  a  pure  gluten  bread,  and 
the  Brusson-Jeune  rolls,  which  consist  of  gluten 
mixed   vnth   some   starch,    are   palatable    and 
convenient.     Protein  diabetic  bread  or  almond 
cakes    made    up    with    eggs     can    sometimes 
be    taken    when    gluten    breads    cannot.     The 
only  advantage  of  very  dry  toast  over  bread  is 
that  it  requires  so  much  mastication  that  less 
of  it  can  be  eaten.     Potato  starch  and  oatmeal 
are  better  assimilated  than  wheat  starch,  and 
the    patient's    tolerance    for    them    should    be 
determined,  as  it  is  quite  possible  that  a  fair 
amount  of  carbohydrate  can  be  given  in  this 
way.     The  capacity  of    a    diabetic   to    utilize 
levulose  is  limited  to  the   amount  which    his 
tissues  can  consume  on  the  spot.     This  is  not 
more   than   five    drachms   as   a   rule,    but    by 
cautiously  divided  doses  as  much  as  one  and  a 
half  ounces  may  be  taken  in  the  day  ^\dthout 
increasing  the    excretion  of    sugar.     Its   cost, 
however,    is    prohibitive    except    for    wealthy 
patients  or  in  emergencies  such  as  threatened 
coma.     I  have  seen  striking  benefit  from  its  use. 

Can  anything  else  replace  the  carbohydrate 
in  metabolism  ?  To  a  limited  extent  citric 
and  glutaric  acids  and  alcohol  can  do  so. 
Citrates  can  be  added  to  the  alkaline  mixture 
which  should  always  be  given  when  acidosis  is 
marked.  Wliile  bearing  in  mind  the  dangers 
of  the  alcohol  habit,  it  is  nevertheless  often 
advisable  to  give  alcohol  to  the  extent  of  about 
an  ounce  of  the  pure  spirit  in  the  day.  Malt 
liquors,  sweet  wines,  champagne  and  liqueurs 
will  naturally  be  avoided.  There  is  no  ob- 
jection to  small  quantities  of  saccharin  as  a 
sweetening  agent.  Fats  can  be  given  freely  as 
long  as  the  lower  fatty  acids  are  got  rid  of  from 
butter  by  kneading  it  thoroughly  in  cold  water. 


More  elaborate  methods  of  determining  the 
coefficient  of  excretion  on  different  diets  can 
hardly  be  carried  out  under  the  conditions  of 
general  practice  and  require  treatment  for  a 
time  in  a  nursing  home.  It  is  usually  inadvis- 
able to  confine  a  severe  case  to  bed,  except  for 
some  intercurrent  affection. 

Drugs    have   little   influence    on   glycosuria ; 
codein  appears  to  be  the  most  effective,  and  can 
be  given  in  doses  of  from  two  to  five  grains  a 
day.     Salicylate  or  aspirin  are  sometimes  useful 
in  the  milder  cases,  but  have  the  great  objection 
that   they  mask  the  diacetic  reaction  in   the 
urine.     I  have  never  observed  lessening  of  the 
sugar   that    could    be    ascribed    to    any    other 
drugs.     But   alkalis   help  in   acidosis;   Spriggs 
has   pointed   out   that  when   two  drachms   of 
sodium    bicarbonate    are    given    to    a    normal 
individual    the    urine    becomes     alkaline     and 
remains    so    for    twenty-four    hours.     But    if 
excess  of  acid  is  being  formed  this  is  not  enough, 
and   the  amount  of   alkali   that   can  be  taken 
without  neutralizing  the  urine  is  a  measure  of 
the  acidosis.     If  the  condition  improves  under 
treatment  the  urine  will    become  alkaline,  and 
the  amount  of  alkali  may  be  gradually  dimin- 
ished without  a  return  of  the  acid   reaction. 
It  is  not  sufficient  to  give  sodium  alone,  as  is 
too  often  done,  for  other  metallic  salts  are  also 
l)eing  drained  from  the  tissues.     I  employ  the 
following  mixture — 

Sodii.  Bicarb.  3  i 

Pot.  Citrat.  gr.  xxx 

Calcii  Carb.  gr.  iii 

Mag.  Carb.  gr.  iii 

Aq.  ad  5  i  t.d.s. 

increased  up  to  tertiis  horis  according  to  the 
severity  of  the  case. 

It  has  been  urged  against  this  method  of 
treatment  that  under  it  the  intensity  of  the 
diacetic  reaction  in  the  urine  is  increased,  at 
any  rate  for  a  time.  But  this  is  merely  because 
the  excretion  of  the  acetone  bodies  is  being 
facilitated,  not  that  their  production  is  being 
increased.  They  are  now  excreted  as  metallic 
salts  instead  of  in  combination  with  ammonia 
derived  from  the  breakdown  of  the  protein  of 
the  tissues.  This  alkaline  treatment  should 
never  be  omitted  in  severe  diabetes. 

If  coma  supervenes  at  least  a  pint  of  two 
per  cent,  of  bicarbonate  of  soda  solution  should 
be  infused  intravenously  at  a  temperature  of 
about  103°  F.  It  is  less  effective  per  rectum  or 
into  the  cellular  tissues.  I  have  added  two 
per  cent,  of  levulose  with  marked  benefit. 
There  is  often  a  temporary  return  of  conscious- 
ness, which  it  is  sometimes  very  important  to 
obtain,  but  relapse  soon  occurs,  for  we  cannot 
strike  at  the  root  of  the  mischief.  As  there 
is    evidence    of   incomplete    oxidation    in    thia 
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condition  oxygen  inhalations  are  usually  tried, 
but  I  cannot  say  that  I  have  ever  seen  them  do 
any  good,  nor  should  we  expect  it,  for  the 
poisoned  cell  cannot  avail  itself  of  the  oxygen 
presented  to  it.  It  is  still  true  that  in  diabetic 
coma  "  the  duration  of  life  is  to  be  measured 
by  hours  rather  than  by  days."  W.  L.  B. 

DIABETES    INSIPIDUS 

Definition.  A  chronic  affection  character- 
ized by  the  passage  of  large  quantities  of 
normal  urine  of  a  low  specific  gravity. 

Ralfe  distinguished  between  hydruria,  in 
which  the  watery  overflow  is  the  chief  feature, 
and  polyuria,  in  which  the  drain  of  one  or  more 
of  the  solid  constituents  is  persistent.  As 
will  be  seen,  true  diabetes  insipidus,  when  due 
allowance  is  made  for  complicating  factors, 
is  essentially  a  hydruria. 

The  amount  of  urine  secreted  maj^  be 
increased  by  (1)  a  general  vaso-constriction 
producing  a  rise  of  blood  pressure,  as  in 
chronic  interstitial  nephritis ;  (2)  a  local  vaso- 
dilatation of  the  vessels  of  the  kidney ;  (3)  an 
increase  in  the  quantity  of  the  circulating 
fluid  by  increased  absorption  (a)  from  the 
bowel — polydipsia  produces  polyuria — or  (h) 
from  the  tissues,  by  a  rise  in  the  osmotic 
pressure  of  the  blood,  as  in  diabetes  mellitus 
or  as  a  result  of  saline  diuretics. 

Diabetes  insipidus  must  fall  into  the  second 
of  these  groups.  It  cannot  be  an  example 
of  the  first,  for  the  blood  pressure  does  not 
appear  to  be  raised,  though  more  observations 
on  this  point  are  needed ;  in  a  child  of  seven 
at  St.  Bartholomew's  Hospital  the  blood 
pressure  Avas  onh'  82  mm.  It  cannot  be  an 
example  of  the  last,  for  diuresis  is  the  cause 
and  not  the  result  of  the  large  quantity  of 
water  drunk,  and  there  is  no  evidence  of  an 
increased  osmotic  concentration  of  the  blood. 
By  a  process  of  exclusion  Ave  are  thrown  back 
on  a  local  dilatation  of  the  renal  vessels, 
probably  through  irritation  of  their  nerves, 
as  the  immediate  cause.  This  is  supported 
by  the  fact  that  similar  symptoms  have  been 
found  in  two  cases  of  abdominal  aneurysm 
(Ralfe)  and  one  of  abdominal  tumour"  in- 
volving the  solar  plexus  (Dickinson).  Lesions 
of  the  medulla  of  the  brain,  such  as  tumours, 
specific  pachj-meningitis  or  the  result  of  injury 
may  act  in  the  same  manner,  and  it  is  important 
to  distinguish  such  symptomatic  diuresis  from 
true  diabetes  insipidus. 

Incidence.  It  is  a  comparatively  rare 
disease ;  only  fifteen  cases  occurred  during 
the  last  ten  years  among  more  than  25,000 
admissions  to  the  medical  wards  of  St.  Bar- 
tholomew's Hospital,  and  in  some  of  these 
the   diagnosis   was   not   beyond   cavil.     It   is 


a  disease  of  childhood  and  early  middle  life, 
and  it  is  at  least  twice  as  common  in  males  as 
in  females.  Tubercle,  syphilis  and  gout  are 
supposed  to  be  hereditary  influences.  The 
parents  of  children  suffering  from  the  disease 
are  not  infrequently  albuminuric  or  glycosuric. 
Malnutrition,  neglect  and  anj^thing  tending 
to  depress  the  central  nervous  system  are 
factors  in  exciting  the  onset.  Syphilis  is 
probably  the  most  important  of  all. 

Signs  and  Symptoms.  The  onset  is  some- 
times quite  sudden ;  thus  a  man  of  fifty-tW'O 
woke  up  one  morning  feeling  very  thirsty ; 
he  passed  much  urine  during  that  day  and 
continued  to  do  so.  Injury  or  fright  may 
induce  an  equally  sudden  beginning.  In 
others  the  increased  flow  may  come  on  quite 
gradually.  The  urine  is  increased  in  quantity 
more  than  in  diabetes  mellitus,  eight  pints 
being  often  passed  in  a  day,  while  such  figures 
as  sixteen  or  twenty  pints  may  be  reached. 
It  is  pale  greenish-yelloAv  in  colour  or  a  very 
pale  bluish  tint,  faintly  acid  or  neutral,  soon 
becoming  turbid  and  alkaline.  The  specific 
gravity  is  as  low  as  1002  or  1003,  but  allowing 
for  the  quantity  of  urine  passed  this  may  mean 
an  increased  excretion  of  solids  of  about 
tAventy-five  to  thirty  per  cent.  The  increased 
output  of  nitrogen  is  simply  due  to  the  extra 
amount  eaten,  and  there  is  no  need  to  regard 
this  as  a  special  condition,  "  azoturia."  The 
extra  amount  of  salt  also  is  merely  due  to  the 
extra  quantity  ingested.  Occasional  calcium 
oxalate  and  phosphate  crystals  may  be  found. 
Muscle  sugar,  inosite,  is  sometimes  found  and 
exceptionally  a  trace  of  dextrose,  when  the  case 
shades  off  into  diabetes  mellitus.  Albumin- 
uria may  come  on  as  cachexia  dcA'elops. 
Diabetes  insipidus  has  a  point  of  resemblance 
to  chronic  interstitial  nephritis  in  that  the 
kidney  has  lost  its  poAver  of  excreting  a  con- 
centrated urine.  A  larger  proportion  of  the 
Avater  drunk  is  excreted  by  the  kidney  than 
normally,  so  that  the  skiii  is  drier  and  rougher 
than  usual,  and  the  quantity  of  SAA'eat  is 
not  only  relatively,  but  may  be  absolutely, 
reduced.  The  thirst  is  intense ;  at  the  Metro- 
politan Hospital  a  girl  of  seventeen  got  into 
the  Avard  kitchen  and  drank  off  six  siphons 
of  soda  Avater,  and  AA'ould,  if  not  prevented, 
drink  the  contents  of  her  Avashing  basin.  If 
deprived  of  Avater  they  will  even  drink  their 
OAvn  urine.  Ffigestion  is  AAell  performed  until 
the  health  fails,  Avhen  there  is  anorexia.  The 
tongue  becomes  red  and  glazed,  Avhile  the 
throat  and  mouth  are  covered  Avith  sticky 
mucus  and  the  breath  becomes  foetid.  The 
boivels  are  constipated  until  late  in  the  disease, 
AA'hen  attacks  of  uncontrollable  diarrhoea 
may  occur.  The  iemperatnre  is  subnormal 
except  for  complications,  Avhen  AAith  fever  the 
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amount  of  diuresis  falls  considerably.  Tlie 
pulse  is  feeble  and  easily  compressible,  and 
there  are  no  signs  of  high  tension.  Various 
nervous  symptoms  are  common:  lumbago, 
sciatica,  muscular  cramps,  pruritus,  hiccough, 
headache,  impotence  and  insomnia.  The 
reflexes  disaj^pear  early.  Amblyopia  may 
occur  without  any  special  lesion ;  Bousfield 
has  described  two  cases  of  primary  optic 
atrophy,  but  in  the  absence  of  a  post-mortem 
examination  it  is  impossible  to  exclude  the 
more  probable  diagnosis  of  an  intracranial 
lesion. 

The  prognosis  is  verj'  variable.  It  is  best 
in  those  of  sudden  onset,  where  the  disease 
ma\'  cease  with  equal  abruptness.  In  the  cases 
coming  on  after  head  injuries  the  disease  seldom 
becomes  pronounced  and  does  not  often  last 
more  than  two  3-ears,  unless  some  secondary 
brain  lesion  follows.  The  cases  Avith  insidious 
onset  are  generally  chronic,  and  if  they  are 
also  progressive  the  outlook  is  very  unfavour- 
able. Syphilis  is  a  ver^'  important  factor  in 
this  group.  The  mild  cases  usually  subside 
under  proper  management,  but  once  emacia- 
tion has  become  profound,  or  anorexia  and 
muscular  Aveakness  are  pronounced,  a  fatal 
issue  must  be  expected  within  about  six 
months.  In  children  the  disease,  like  dia- 
betes mellitus,  generally  runs  a  rapid  and 
unfavourable  course.  Death  may  result  at 
any  age  from  coma,  diarrhoea  or  intercurrent 
affections,  such  as  phthisis  or  a  low  form  of 
pneumonia.  In  children  convulsions  may 
usher  in  the  fatal  issue.  Saundby  has  pointed 
out  that  the  cause  of  death  is  often  a  gradual 
destruction  of  the  kidney  substance,  so  that 
the  terminal  symptoms  described  above  are 
really  uraemic  in  character. 

Diagnosis.  Although  a  trace  of  sugar  is 
occasionally  present,  the  diagnosis  is  easily 
made  from  diabetes  mellitus,  in  Avhich  the 
specific  gravity  is  high  and  the  sugar  persistent. 
Hysterical  polyuria  is  distinguished  by  its 
intermittent  occurrence  and  by  the  presence 
of  other  hysterical  stigmata.  Actual  measure- 
ment of  the  amount  passed  is  desirable  to 
distinguish  the  condition  from  one  of  mere 
frequency  of  micturition.  Imposture  can 
generally  be  detected  by  keeping  a  Avatch  on 
the  amount  of  fluid  drunk.  Such  quantities 
cannot  continue  to  be  excreted  Avithout  copious 
drinking.  The  most  important  point  in 
diagnosis  is  to  recognize  eases  of  SA-mptomatic 
diuresis  dependent  on  a  definite  cerebral 
lesion.  Cranial  palsies,  interference  Avith  the 
motor  tracts  and  optic  neuritis  Avould  settle 
this  question. 

Treatment.  Most  authorities  are  agreed 
that  it  is  inadvisable  to  reduce  the  amount  of 
Avater  drunk,  as  it  causes  great  suffering  and 


dangerously  depletes  the  tissues,  AAhile  it  does 
not  touch  the  cause  of  the  disease.  Ralfe 
advised  that  if  the  fluid  ingested  and  excreted 
approximatelj^  balanced,  the  amount  of  fluid 
drunk  should  be  reduced  by  tAvo  pints ;  if 
this  is  folloAved  by  a  fall  in  the  urine  excreted 
the  fluid  drunk  is  reduced  by  another  pint 
every  third  day,  but  as  soon  as  there  is  no  more 
reduction  in  diuresis  the  intake  should  not 
be  restricted  any  further.  Acidulated  drinks, 
or  half  an  ounce  of  raAv  oatmeal  stirred  into 
tAvo  pints  of  water  and  flavoured  Avith  lemon, 
are  pleasant.  Tea,  coffee  and  alcohol  are  all 
to  be  avoided  as  stimulating  to  diuresis.  For 
the  same  reason  salt  aggraA'ates  the  con- 
dition. Among  drugs  valerian  holds  the  first 
place,  and  it  has  been  used  in  such  heroic 
doses  as  to  nauseate.  As  much  as  half  an 
ounce  of  the  tincture  may  be  given  four  times 
a  day,  hoAAever,  Avith  good  results.  It  may 
be  reinforced  Avitli  advantage  by  &ye  to  ten 
minims  of  tincture  of  cannabis  indica  and  some 
bromide  of  ammonium.  Valerianate  of  zinc, 
in  doses  of  fifteen  grains  gradually  increased 
to  thirty  three  times  a  day,  has  had  a  good 
effect  in  some  cases.  Ergot  is  adAised  by 
some,  nitroglycerine  by  others  ;  it  Avill  be  noted 
that  these  drugs  must  liaA^e  opj)Osite  etfects. 
Arsenic,  belladonna  and  iron  have  all  proved 
useful  as  adjuvants.  Any  syphilitic  taint 
must  be  thoroughly  treated.  Robertson  re- 
commends  the  application  of  the  constant 
current,  the  positiA^e  pole  being  applied  to  the 
back  of  the  head,  Avhile  the  negative  is  passed 
along  the  floor  of  the  nose  until  the  cervical 
spine  is  reached.  Starting  AA-ith  half  a  miUi- 
ampere,  the  current  is  increased  to  five,  and 
applied  for  one  minute,  prolonging  this  every 
second  or  third  daj"  till  it  is  used  for  five  or 
six  minutes.  This  course  of  treatment  should 
be  employed  for  seven  AA-eeks.         W.  L.  B. 

GOUT 

The  sturdy  dogmatism  formerly  prevalent 
concerning  gout  has  more  recently  been  re- 
placed by  an  almost  blank  agnosticism.  We 
shall  adopt  here  the  hypothesis  that  gout  is  due 
to  an  error  of  metabolism  leading  to  an  incom- 
plete oxidation  of  the  purin  bodies  by  the  liver 
and  a  consequent  deposit  of  them  in  the  joints 
and  elsewhere  as  biurate  of  soda.  Associated 
Avith  this  there  is  a  delayed  excretion  of  purins 
by  the  kidney.  Both  these  factors  must 
operate ;  for  mere  excess  of  uric  acid  in  the 
blood  from  OA^er-production,  as  in  leukaemia, 
or  from  simple  retention,  as  in  nephritis,  does 
not  cause  gout. 

Purins  are  bodies  containing  the  group  C5X4, 
and  uric  acid  is  tri-oxy-purin.  We  take  purins 
in  our  food  as — 
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1.  Free     purins — the     xanthin     and     hypo-   \ 
xanthin  of  meat  juices  and  extracts. 

2.  Bound  purins — contained  in  the  nuclei  of 
ceUular  foods.  Liver  or  sv.eetbread  contain 
abundance  of  these,  since  they  have  so  many 
nuclei. 

3.  Methyl  purins — the  alkaloids  of  tea,  coffee 
and  cocoa. 

Even  on  a  purin-free  diet  the  urine  will 
contain  about  0*2  gramme  of  purin  nitrogen  a 
day  (endogenous  purin),  "which  appears  to  come 
mainly  from  the  muscles  and  leucocytes  of  the 
body. 

Of  the  ingested  purins  a  large  part,  varying 
from  fifty  to  ninety  per  cent.,  are  normally 
destroyed  by  the  liver,  being  oxidized  to  uric 
acid  and  thence  to  urea ;  the  excreted  portion 
being  that  which  has  escaped  destruction.  The 
uric  acid  theory  of  disease  assumes  that  the  body 
can  deal  with  its  endogenous  purins  but  is 
poisoned  by  its  ingested  purins ;  there  is  little, 
however,  in  the  history  of  purin  metabolism 
to  support  this.  If  purins  in  the  food  lead 
either  to  a  viratic  deposit  in  the  tissues  or  to 
a  high  purin  output,  this  is  a  sign  of  hepatic 
insufficiency  rather  than  a  cause  of  disease. 
If  in  addition  the  kidneys  excrete  uric  acid 
badly,  there  will  be  excess  of  uric  acid  in  the 
blood,  Mhile  the  output  of  purins  in  the  urine 
will  be  diminished.  i\.mid  all  the  confusion 
that  reigns  on  the  subject  we  can  hold  to  the 
two  definite  facts  estabUshed  by  Sir  Alfred 
Garrod  :  in  gout  there  is  an  excess  of  uric  acid 
in  the  blood  and  before  the  paroxj'sm  there  is 
a  diminished  output  of  uric  acid  in  the  urine. 
Tlie  whole  reveals  a  deficiency  in  the  capacity 
of  the  body  to  katabolize  purins.  The  purin 
that  ought  to  be  consumed  is  not  really  poisonous, 
any  more  tlian  the  sugar  not  consumed  by  a 
glycosuric  is  poisonous,  but  it  has  the  disad- 
vantage of  being  but  sparingly  soluble,  and  is 
therefore  apt  to  be  j^recipitated  in  outljang 
parts  of  the  circulation,  such  as  the  joints  and 
cartilages  of  the  ear,  in  the  form  of  fine  needle- 
shaped  crystals  of  biurate  of  soda,  with  a  con- 
siderable degree  of  accompan\dng  inflammation. 
There  is  no  satisfactory  evidence  that  diminished 
alkalinity  of  the  blood  occurs  to  favour  such 
deposition. 

Etiology  and  Incidence.  That  there  is  heredi- 
tary transmission  of  gout  is  undoubted ;  what 
is  not  so  clearly  recognized  is  that,  like  haemo- 
philia and  pseudohypertrophic  muscular  paraly- 
sis, the  disease,  though  attacking  males,  is 
transmitted  most  often  by  the  female  line. 
Errors  of  food  and  drii\k  play  an  important 
part,  excess  of  rich  animal  foods,  containing 
abundant  purins,  and  alcohol,  especially  the 
stronger  sweet  Avines,  liqueurs  and  malt  liquors, 
being  largely  responsible.  Lead  poisoning  is 
anotlier    important    factor.     Sedentary    habits 


play  a  part,  more  particularly  in  those  who  in 
earlier  life  were  accustomed  to  take  plenty  of 
exercise. 

Men  are  much  more  liable  to  gout  than 
women.  During  the  last  ten  years  there  were 
in  the  wards  of  St.  Bartholomew's  Hospital 
114  men  and  only  eleven  women  suffering  from 
gout.  In  w^omen  it  rarely,  if  ever,  occurs  before 
the  climacteric.  In  men  the  first  attack  usually 
takes  place  between  forty  and  fifty.  If  its 
appearance  is  delayed  until  later  life  the  attacks 
will  probably  be  comparatively  mild. 

Signs  and  Symptoms.  Sometimes  there  are 
no  premonitory  signs  of  an  attack  at  all,  the 
patient  feeling  unusually  well.  In  other  cases 
there  ma\'"  have  been  some  digestive  troubles, 
or  disturbances  referable  to  the  nervous 
system,  such  as  neuralgia,  cramps,  depression 
or  marked  irritabilitJ^  There  is  a  remarkable 
uniformity  in  the  mode  of  onset.  The  patient 
has  gone  to  sleep  as  usual  and  is  awakened  by 
a  severe  pain  in  a  joint,  most  commonly  the 
metatarso-phalangeal  joint  of  the  big  toe.  It 
is  thought  that  the  special  liabiUty  of  this 
joint  is  due  to  its  being  so  frequently  injured 
by  the  wearing  of  boots ;  if  the  knee  or  wrist 
have  been  injured  in  any  way  they  may  be  the 
first  attacked.  By  the  morning  the  joint  has 
become  hot,  red,  glazed,  swollen,  oedematous 
and  exquisitely  tender.  During  the  day  there 
is  some  remission  of  symptoms,  to  be  followed 
by  an  exacerbation  the  next  night.  This  may 
happen  for  several  nights  in  succession,  but 
as  the  swelling  increases  the  pain  subsides, 
and  in  about  a  week  the  attack  passes  off,  and 
the  joint  will  probably  recover  completely  for 
the  time.  As  the  swelling  goes  down  the  skin 
over  it  desquamates.  The  paroxysm  is  accom- 
panied by  moderate  pyrexia,  scanty  high- 
coloured  urine,  thirst  and  anorexia.  At  first 
there  may  be  an  interval  of  a  j-ear  or  more 
between  the  attacks,  but  then  they  begin  to 
recur  more  frequently,  and  more  joints  become 
involved.  The  attacks,  though  perhaps  less 
severe,  last  longer  and  recovery  is  less  complete, 
so  that  the  joints,  particularly  those  of  the 
knuckles,  become  deformed,  and  chalk-stones 
may  appear.  The  skin  over  them  becomes 
red  and  thin  and  may  give  way.  Fortu- 
nately under  treatment  the  course  of  the  case 
may  be  arrested  or  its  severity  diminished,  so 
that  a  progressive  crippling  of  the  joints  is 
avoided.  Even  without  treatment  a  man  may 
outlive  the  periodic  tendency  to  attacks.  Gout 
seldom  involves  other  joints  beyond  those  of 
the  big  toes,  fingers,  wrists,  anldes,  knees  and 
occasionally  the  elbows,  but  deposits  (tophi) 
ma\^  occur  in  ligaments,  tendons,  bursas,  fascial 
sheaths,  eyelids  and  conjunctivae  and,  most 
commonly  of  all,  in  the  pinna  of  the  ear.  Those 
in  the  eyelid  and  ear  are  usually  painless. 
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The  Blood  in  Gout.  Sir  Alfred  Garrod's 
classical  experiment  served  to  prove  the 
abundance  of  uric  acid  in  the  blood  of  gouty 
subjects.  To  about  two  drachms  of  blood  in 
a  Match-glass  twelve  drops  of  strong  acetic 
acid  are  added  and  a  fine  linen  thread  inserted. 
As  the  serum  is  allowed  to  evaporate  slowly, 
uric  acid  crystalLzes  out  on  to  the  thread. 
But  even  this  is  not  pathognomonic  of  gout,  for 
it  may  be  found  in  leuksemia. 

The  Urine  in  Gout.  During  the  paroxysm 
the  urine  is  simply  that  of  a  febrile  state. 
Between  the  attacks  the  uric  acid  may  be  much 
diminished,  but  by  the  second  or  third  day  of 
an  attack  the  output  "\^ill  have  risen  to  normal 
and  may  even  exceed  it:  the  so-called  "uric 
acid  shower."  In  some  people  attacks  of  gravel 
may  alternate  with  the  arthritic  paroxysms. 
In  chronic  gout  the  urine  is  copious,  of  low 
specific  gravity,  pale,  nearly  always  containing 
less  uric  acid  than  normal,  and  often  a  trace 
of  albumin. 

AMien  we  come  to  the  phenomena  classed  as 
suppressed  and  irregular  gout  there  is  much 
less  substantial  agreement.  Almost  every  con- 
dition characteristic  of  the  middle  and  degenera- 
tive periods  of  life  have  been  thus  described, 
and  the  evidence  that  thev  are  really  goutv 
m  nature  is  often  quite  unsatisfactory.  Sup- 
pressed or  retrocedent  gout  is  a  name  applied 
to  alarming  and  often  fatal  symptoms  referable 
to  the  alimentary  canal  (pain,  vomiting  and 
diarrhcea),  the  cardio- vascular  system  (dyspnoea, 
palpitations,  syncopal  and  anginal  attacks)  and 
the  nervous  system  (headache,  twitchings, 
delirium  and  coma).  They  are  said  to  come  on 
as  a  result  of  chilling  of,  or  the  direct  application 
of  cold  to,  affected  joints,  and  they  certainly 
may  be  accompanied  by  a  diminution  of  the 
local  signs.  It  can  hardly  be  doubted,  however, 
that  they  are  essentially  ursemic  in  character. 

Irregular  Gout. — The  folloAving  symptoms  have 
perhaps  the  best  claim  to  be  so  denominated  : — 
(1)  Cutaneous  system — a  dry  scaly  eczema, 
chiefly  attacking  the  face,  forehead,  ear  and 
back  of  the  neck ;  Dupuytren's  contraction  of 
the  palmar  fascia.  (2)  Special  senses — episcle- 
ritis and  conjunctivntis  (the  "hot,  itching  eye" 
of  gout),  iritis  and  perhaps  glaucoma.  (3) 
Xervous  system — migraine,  neuralgia,  neuritis 
and  sciatica.  (4)  Bespiratory  system — chronic 
bronchitis  and  asthma.  We  may  observe  that 
true  spasmodic  asthma  is  more  likely  to  occur 
in  gouty  families  rather  than  in  patients  with 
gout.  Any  one  who  has  chronic  bronchitis 
long  enough  will  become  emphysematous,  Avhen 
a  secondary  asthma  is  liable  to  follow.  From 
imphcation  of  the  heart  or  kidneys  so-called 
cardiac  or  ursemic  asthma  may  result,  which 
is.  of  course,  an  entirelj'  different  thing.  (5) 
Circulatory  system — Gout  may  set  up  chronic 
1* 


interstitial  nephritis  and  atheroma,  with  their 
attendant  effects  upon  the  cardio -vascular 
system,  and  it  is  to  these  changes  rather  than 
to  gout  itself  that  many  of  the  symptoms 
should  be  referred.  Systematic  records  of  the 
blood  pressure  in  these  conditions  would  help 
very  much  to  elucidate  their  true  character. 
Recurrent  phlebitis,  especially  in  the  legs,  is 
often  attributed  to  gout,  and  may  lead  to 
pulmonary  embolism.  (6)  Digestive  system — 
"  Bilious  attacks  "  are  common,  in  which  the 
tongue  is  furred,  the  breath  offensive,  and  the 
bowels  constipated ;  the  liver  is  said  to  be 
sluggish,  but  certainly  some  of  these  attacks 
are  due  to  B.  coli  infections,  as  are  the"  gouty  " 
cystitis  and  urethritis.  (For  "gouty"'  glyco- 
suria see  the  article  on  Diabetes.) 

Prognosis.  This  depends  on  whether  cardio- 
vascular changes  or  chronic  interstitial  nephritis 
ensue.  If  so,  the  prognosis  as  to  duration  of 
life  is  that  of  these  sequelae.  In  their  absence 
gouty  subjects  may  be  long-lived,  and  the 
attacks  tend  to  lessen  as  age  advances. 

Diagnosis.     In    any    case    of    arthritis    due 
regard  must  be  paid  to  a  past  or  family  history 
pointing  to  gout  and  to  the  presence  of  tophi 
in     the     ears.     Woolner's     marks     and     little 
sebaceous  cysts  must  not  be  mistaken  for  tophi. 
If  necessary  they  may  be  pricked,  when  a  tophus 
will  yield,  if  recent,  a  drop  of  milky  fluid  full  of 
needle-shaped  crystals,  or  a  felt-work  of  crystals 
if  of  longer  standing.     True  rheumatism  occurs 
in  much  younger  subjects  than  gout,  and  is  a 
multiple    fugitive    arthritis    chiefly    attacking 
large  joints,  which  are  not  red  or  oedematous 
and   do   not   desquamate   on   resolution.     The 
presence  of  cardiac  compHcations  and  of  profuse 
acid  sweats  will  also  help  to  settle  the  question. 
If  the  arthritis  remains  limited  to  the  big  toe 
joint  the  only  mistake  that  is  likely  to  occur 
is  to  attribute  a  pysemic  or  gonorrhceal  infection 
to  gout.     But  in  the  former  case  the  graver 
constitutional   state    and   the   rapidity   of   the 
pulse  will  lead  to  a  careful  search  being  made 
for   evidence   of   a    septic   focus.     Gonorrhceal 
infection  is  only  likely  to  cause  mistakes  when 
it  is  monarticular.     It  will  probably  go  on  to 
ankylosis  or  hydrarthrosis,  and  the  surrounding 
tendons  and  fascia  are  often  involved.     Once 
suspicion  is  aroused,  threads  will  be  looked  for 
in    the    urine    and    the    diagnosis    established. 
Gout    might    be    confused    with    rheumatoid 
arthritis  when  it  attacks  a  number  of  joints 
and  runs  a  very  chronic  course.     The  previous 
history,  the  presence  of  tophi  and  the  effect 
of  treatment  will  usually  clear  up  the  question. 
Heberden's  nodes  and  ulnar  deflection  point  to 
osteo -arthritis.     Gouty    swellings    on    the    last 
joints  of  the  fingers  which  might  be  taken  for 
these  nodes  are,  however,  generally  asymmetri- 
cal.     The    X-ray     appearances     characteristic 
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of  these  diseases  are  described  to  me  by  Dr. 
A.  C.  Jordan  as  follows  : — In  gout  "  punched- 
out  "  areas  are  seen  in  the  affected  bones ;  in 
rheumatoid  arthritis  there  is  a  rarefaction  of  the 
cancellous  tissues  in  the  ends  of  the  long  bones 
of  the  forearms,  metacarpals  and  phalanges, 
and  in  the  corresponding  bones  of  the  leg.  The 
wrist  bones  are  rarefied  and  look  as  if  they  were 
fused  together.  There  is  thickening  of  the 
periarticular  tissues.  He  does  not  attach 
diagnostic  significance  to  Bruce's  nodes.  Osteo- 
arthritis can  be  distinguished  by  the  erosion 
of  the  ends  of  the  bones  and  the  presence  of 
osteophytes.  Difficulties  may  arise  from  the 
fact  that  gouty  joints  not  infrequently  show 
the  changes  of  rheumatoid  arthritis  as  well. 

Treatment.  1.  Oj  the  Gouty  Paroxysm. 
Besides  the  general  treatment  suitable  to  a 
febrile  state,  the  affected  joint  should  be  raised 
and  protected,  and  the  following  lotion  applied 
quite  warm  :  an  ounce  each  of  tr.  opii,  sod. 
bicarb,  and  glycerine  in  twelve  ounces  of  water. 
Cold  applications  to,  or  leeching  of,  the  joints  is 
to  be  avoided.  Internally  nothing  is  so  effective 
as  colchicum ;  mc  do  not  understand  its  action, 
though  it  may  be  noted  that  it  causes  a  tempo- 
rary diminution  in  the  number  of  leucocytes,  and 
therefore  in  the  production  of  endogenous  uric 
acid.  The  subsequent  return  of  the  leucocytes 
Avould  account  for  the  failure  of  the  drug  to 
exert  a  prolonged  influence.  Ten  minims  of  the 
vinum  colchici  or  the  tr.  colchici  semin.  should 
be  given  every  four  hours  for  a  few  days.  It 
is  usually  combined  with  ten  grains  of  carbonate 
of  magnesia  or  salicylate  of  soda.  The  action 
of  the  latter  drug  is  discussed  later.  Caution 
must  be  exercised  Avith  colchicum,  as  it  causes 
faintness  or  purging  in  some  patients.  Potas- 
sium citrate  is  often  useful  as  a  diuretic  Avhich 
also  renders  the  urine  less  acid.  If  colchicum 
cannot  be  borne  and  salicylates  are  ineffective, 
a  mixture  of  iodide  and  bromide  of  potassium 
may  be  tried.  Citarin,  a  compound  of  formalde- 
hyde and  citric  acid,  in  doses  of  fifteen  to  thirty 
grains  three  times  a  day,  has  been  recom- 
mended. It  is  incompatible  with  alkalis.  If 
the  kidneys  are  sound  ten  to  fifteen  grains  of 
Dover's  poAvder  may  be  given  at  night.  It  is 
well  to  avoid  all  meat,  meat  juices  and  alcohol 
during  the  acute  stage. 

2.  Of  the  Gouty  State.  The  gouty  subject 
should  be  encouraged  to  take  up  some  form  of 
outdoor  exercise  and  sufficient  occupations 
to  prevent  the  morbid  introspection  to  which 
he  is  prone.  Heavy  dinners  and  late  hours 
should  be  forbidden.  As  to  diet,  the  amount  of 
purin  rather  than  the  amount  of  protein  should 
be  taken  into  consideration  in  framing  our 
restrictions.  Milk,  eggs,  cheese,  white  bread, 
rice,  cabbage,  cauliflower  and  lettuce  are  prac- 
tically purin-free.     Potatoes  contain  verv  little. 


j  The  following  contain  a  small  amount,  i.  e.  up 
I  to  about  four  grains  of  purin  per  pound  : 
asparagus,  peas,  beans  and  white  fish.  Ordinary 
,  meats  and  salmon  contain  from  six  to  eight 
I  grains  per  pound,  chicken  nine,  sirloin  of  beef 
1  or  rumpsteak  up  to  fourteen,  liver  nineteen,  and 
sweetbread  sevent}'.  It  is  a  common  practice 
to  cut  a  gouty  patient  off  red  meats,  Avhile 
allowing  him  to  take  white  meat.  The  object 
presumably  is  to  diminish  his  intake  of  purins, 
but  it  will  be  seen  from  the  above  figures,  which 
are  taken  from  Walker  Hall's  analyses,  this  is 
hardly  achieved  by  substituting  chicken  and 
sweetbread  for  mutton.  It  has  been  asserted 
in  justification,  however,  that  white  meats, 
such  as  veal,  lose  their  extractives  more  readily 
on  cooking  than  do  red.  Veal  broth  must 
therefore  be  loaded  with  purins  !  It  is  only 
reasonable  to  diminish  the  intake  of  substances 
that  are  not  necessary  for  foods,  and  which 
tax  the  liver  to  metabolize  them  and  the  kidneys 
to  excrete  them.  Possibly,  as  with  carbohydrates 
in  glycosuria,  a  restricted  purin  intake  for  a 
time  leads  to  increased  tolerance  subsequently. 
Probably  gouty  subjects  are  better  without 
alcohol  altogether,  but  this  is  often  a  counsel 
;  of  perfection.  Whisky,  gin,  claret  and  hock 
are  generally  regarded  as  the  least  harmful 
forms  of  alcoholic  beverages  for  them.  They 
often  take  insufficient  fluids,  and  should  be 
encouraged  to  drink  water.  To  achieve  this  it 
mav  be  necessarv  to  advise  that  it  be  taken  in 
the  form  of  some  special  mineral  water.  In 
that  case  a  Mater  A\"hich  is  not  highly  mineral- 
ized, especially  with  sodium  salts,  should  be 
selected,  such  as  Contrexeville,  Evian  or  Vittel. 
The  same  principle  should  govern  our  selection 
of  a  spa.  It  is  true  that  the  therapeutic  action 
of  a  mineral  spring  is  mainly  the  water  that  it 
contains,  but  the  change  of  surroundings  and 
habits  and  the  freedom  from  worry  ensure 
benefits  which  cannot  be  obtained  from  drinking 
the  waters  at  home.  Moreover  such  places  are 
pro\dded  with  every  convenience  for  external 
applications,  such  as  baths,  douches,  shampooing 
I  of  the  joints  and  the  like.  In  this  country 
Bath,  Buxton  and  Strathpeffer,  on  the  Conti- 
nent Gastein,  Wildbad,  Aix-le-Bains,  Contrexe- 
ville and  Vittel  have  perhaps  the  best  reputation 
for  the  purpose.  In  addition  the  sulphurous 
waters  of  Harrogate  should  be  mentioned  for 
their  further  action  on  the  alimentary  canal. 

Our  modified  conception  of  the  source  and 
history  of  the  purin  bodies  should  modify  our 
ardour  in  trving  to  wash  uric  acid  out  of  the 
system,  and,  as  a  matter  of  fact,  most  drugs 
have  an  insignificant  effect  in  this  respect. 
Lithium  salts  have  been  much  vaunted,  but  it 
seems  impossible  that  theirclaim  can  be  justified. 
Chemical  action  is  determined  both  by  the  mass 
and  avidity  of  the  various  interacting  bodies, 
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and  also  by  the  law  that,  in  any  mixture  of  acids 
and  bases,  if  an  insoluble  salt  can  be  formed 
it  A\ill  be  formed,  \\liat  can  be  the  influence 
of  a  few  grains  of  lithia  in  combating  all  the 
sodium  of  the  body,  which,  in  addition  to  having 
the  advantages  of  mass  reaction,  forms  the  less 
soluble  salt  ?  Piperazin  has  no  solvent  action 
even  in  full  doses.  Urotropin  causes  a  very 
slight  increase  in  the  purin  output.  Salicylic 
acid  and  its  derivatives  definitely  increase,  and 
may  double  the  output,  even  in  the  normal 
individual  on  a  purin-free  diet.  This  can 
scarcely  be  due  to  washing  out  of  retained  uric 
acid,  for  in  view  of  its  rapid  destruction  normally 
by  the  liver  such  retention  can  hardly  occur. 
As  there  is  not  a  marked  loss  of  weight  when 
salicylates  are  given,  the  doubled  output  cannot 
be  due  to  doubled  breakdown  of  the  tissues. 
The  remaining  possibility  is  that  it  causes  a 
sjTithetic  production  of  purins,  though  there  is 
no  direct  proof  of  this.  It  certainly  AAould  be 
curious  if  those  w^ho  are  ardently  tr\4ng  to 
"wash  out  "  uric  acid  are  really  increasing  its 
endogenous  production.  Thyminic  acid  (solurol) 
is  a  more  recent  addition  to  the  list  of  '"  uric 
acid  solvents."  There  is  more  theoretical 
support  for  this.  Mnkowski  believes  that  the 
uric  acid  is  combined  with  this  substance  in 
the  blood ;  the  quadriurate  is  now  regarded 
merely  as  a  mixture  of  uric  acid  and  biurate 
of  soda.  Tlie  number  of  reported  successes 
with  the  drug  remains  very  small,  however, 
and  its  use  appears  to  be  making  but  little 
headway.  Atophan  is  a  still  more  recent 
addition.  That  it  will  in  some  cases  increase 
the  uric  acid  output  extraordinarily  is  certain, 
and  it  is  warmly  recommended  by  Weintraud 
for  the  treatment  of  gout.  It  is  put  up  in  0*5- 
gramme  (7| grains)  tablets,  four  to  six  of  Mhich 
should  be  given  broken  up  in  plenty  of  water. 
He  advises  fairly  full  doses  of  sodium  bicarbon- 
ate at  the  same  time ;  such  as  half  an  ounce  on 
the  first  day  and  a  drachm  and  a  half  on  subse- 
quent days.  In  view  of  the  insolubility  of  the 
sodium  salts  and  their  abundance  in  the  body, 
it  would  appear  more  rational  to  give  some  at 
least  of  the  alkali  in  the  form  of  potassium  salts. 
For  a  similar  reason  Sir  W.  Roberts  advised 
patients  to  restrict  their  use  of  table  salt, 
substituting  potassium  chloride  as  far  as 
possible.  But  the  alkaline  treatment  of  gout 
has  little  experimental  evidence  in  its  support. 
In  severe  diabetes  there  is  often  a  definite 
diminution  in  the  alkalinity  of  the  blood,  but 
this  is  not  the  type  of  glycosuria  in  which  gouty 
symptoms  occur.  Sir  William  Roberts,  al- 
though he  said  of  himself  that  "  few  practi- 
tioners had  employed  alkaline  remedies  in 
gout  with  more  determination,"  finally  decided 
against  their  utility. 

As  to  local  applications,    nothing  must  be 


used  which  is  likely  to  cause  the  skin  to  break 
down.  Should  this  have  already  happened, 
warm  baths  should  be  employed  for  the  purpose 
of  dissolving  out  the  urates  from  the  exposed 
tissues.  If  not,  ionization  is  in  my  opinion  the 
best  local  treatment  for  the  affected  joints. 
Lithium  salts  may  be  used  on  the  positive 
pole,  and  salicylate  or  iodine  on  the  negative. 
Dr.  Jordan  tells  me  he  prefers  one  to  two  and  a 
half  per  cent,  solution  of  sodium  chloride  on  the 
negative  pole,  as  being  less  irritating  than 
iodine.  A  current  of  five  miUiamperes  per 
square  centimetre  of  surface  should  be  applied 


for  twentv  minutes  once  a  fortnight. 
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An  undue  deposition  of  fat  may  be  physio- 
logical or  pathological.  Simple  or  physiological 
obesity  is  spoken  of  as  exogenous  when  meta- 
bolism is  normal  and  the  fat-deposition  depends 
on  a  relative  disproportion  between  food  and 
work.  The  food  ingested  is  in  excess  of  the 
amount  required  to  provide  the  energy  con- 
sumed in  the  production  of  work,  heat  and 
general  metabolic  processes.  It  is  called  endo- 
genous  when  there  is  no  such  obvious  cause. 
In  such  cases  there  may  be  an  obese  diathesis 
existing  as  a  disease,  that  is,  a  constitutional 
peculiarity  consisting  of  an  abnormal  cellular 
activity,  a  defective  protoplasmic  metabolism, 
and  inability  efficiently  to  oxidize  food. 

The  existence  of  endogenous  obesity  as  a 
true  disease  is  doubtful.  It  must  not  be  con- 
fused with  'pathological  obesity,  usually  acquired, 
in  which  the  adiposity  depends  upon  disease  or 
some  degenerative  process.  Undoubtedly  there 
may  be  an  endogenous  tendency  to  the  deposi- 
tion of  fat  in  excess,  but  it  is  impossible  to 
differentiate  as  a  separate  class  from  simple 
obesity  those  cases  in  which  the  inherited 
tendency  is  particularly  prominent. 

It  can  be  proved  that  there  is  a  deficiency  in 
metabolic  activity  in  the  obese..  Their  calorific 
requirements,  and  therefore  their  food  supply, 
are  less  than  those  of  the  normal  individual. 
This  deficiency  is  easily  explained  by  the 
diminished  muscular  activity  ensuing  on  in- 
creasing body-weight.  As  the  muscles  become 
less  active  and  weaker  their  metabolism  is 
decreased.  In  addition,  the  superincumbent 
layer  of  fat  acts  as  a  conservator  of  body  heat 
an.d  reduces  the  metabolic  activity  of  the  heat- 
producing  tissues.  Experimental  observations 
on  the  oxygen  consumed  and  on  the  total 
exchange  of  gases  in  the  obese  do  not  indicate 
any  diminution  of  cellular  activity.  Allowing 
for  the  bulk  of  fat,  some  of  these  experiments 
suggest  that  tissue  metabolism  is  more  active. 
Hence  the  evidence  at  present  is  in  favour  of 
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the  view  that  there  is  no  abnormal  cellular 
activity  in  the  obese,  and  that  the  deficient 
metabolism  is  the  effect,  not  the  cause,  of  the 
adiposity. 

Heredity.  In  simple  obesity  heredity  is  a 
potent  factor.  Both  racial  and  familial  ten- 
dencies to  adiposity  exist.  In  quite  half  the 
cases  of  excessive  obesity  a  familial  tendency  is 
present.  The  deposition  of  fat  is  not  merely 
a  question  of  diet.  Some  individuals  get  fat 
on  a  limited  diet,  while  others  eat  largely  and 
yet  remain  thin.  This  tendency  is  present  in 
domestic  animals  and  is  further  developed  by 
selective  breeding. 

Sex.  Normally  the  female  exhibits  a  general 
deposition  of  fat.  After  the  climacteric  and 
after  ovariotomy  this  may  become  extreme  or 
excessive.  Apparently  the  obesity  depends  on 
the  lack  of  some  constituent  derived  from  the 
ovaries,  for  ovarian  extract  is  sometimes 
beneficial  in  these  cases,  though  not  in  other 
varieties.  h\  the  male  sex  testicular  atrophy 
has  a  like  eft'ect.  Animals  and  birds  are  cas- 
trated because  they  fatten  more  readily,  prob- 
ably because  of  diminished  muscular  activity, 
a  placid  existence  and  a  liberal  food  supply 
Monks  and  nuns  are  often  fat,  but,  even  assuming 
that  the  activities  of  their  sexual  organs  are  in 
abeyance,  their  obesity  may  be  the  result  of  a 
diet  in  excess  of  the  needs  of  their  sedentary 
life. 

Age.  A  moderate  degree  of  adiposity  is 
normal  in  infants,  for  their  food  supply  is  good, 
their  bodily  activity  small,  and  they  are  carefully 
protected  from  undue  loss  of  heat.  Excessive 
fatness  in  the  breast-fed  is  generally  due  to  an 
excess  of  lactose,  occasionally  of  fat,  in  the  milk. 
In  artificially-fed  babies  it  is  due  to  excess  of 
cream  or  carbohydrates,  usually  some  malted 
proprietary  food.  Obesity  of  this  type  is 
injurious  in  that  it  predisposes  to  eczema  and 
other  skin  diseases,  bronchitis,  and  bowing  of 
the  legs  from  undue  weight  of  the  body.  The 
vital  resistance  to  acute  disease  is  impaired  and 
acidosis  is  liable  to  ensue  on  anaesthesia.  Some 
of  these  babies  are  anaemic,  others  may  be 
scorbutic.  At  the  period  of  puberty,  especially 
in  girls,  obesity  is  common.  It  shows  that  the 
food  supply  is  sufficient  for  growth  as  well  as 
nutrition.  If  excessive,  it  is  the  result  of 
heredity,  greediness,  eating  between  meals  and 
the  consumption  of  sweets. 

During  the  period  of  growth  it  is  difficult  to 
fatten  animals.  After  full  growth  is  attained 
fat  is  deposited,  if  an  excessive  intake  of  poten- 
tial energy  in  the  form  of  carbon  compounds  is 
not  counterbalanced  by  the  output  of  kinetic 
energy  in  the  form  of  exercise  or  work.  Up  to 
middle  age  obesity  is  infrequent  in  adults,  for 
life  is  strenuous  and  metabolism  active.  After 
forty   years   the   adult    tends    to    become   less 


energetic,  more  placid  in  his  mode  of  life,  and 
puts  on  fat  because  of  reduced  metabolism. 
Increasing  age  is  often  accompanied  by  increased 
worldly  prosperity,  greater  luxury  in  diet, 
possibly  more  alcohol,  and  less  expenditure  of 
energy  in  moving  from  place  to  place.  In  old 
age  there  may  be  considerable  loss  of  flesh 
because  of  the  diminished  powers  of  assimilation. 

Occupation  and  climate  affect  obesity  through 
the  normal  channels  of  metabolism.  A  diet 
sufficient  in  cold  weather  and  for  vigorous 
bodily  exercise  is  too  liberal  during  idleness  and 
hot  weather,  and  the  extra  food  is  liable  to  be 
deposited  as  fat.  It  is  rare  to  see  a  fat  agri- 
cultural labourer,  for  his  diet  is  limited  and  his 
output  of  muscular  energy  large.  Eat  brewer's 
draymen  are  common,  for  their  work  is  compara- 
tively light  and  their  consumption  of  beer 
excessive. 

Pathological  or  morhid  obesity  is  occasionally 
seen  in  children.  Boys  assume  the  "  John 
Bull  "  or  "  Infant  Hercules  "  type  of  figure, 
with  deficient  hair  and  enlarged  mammae  of 
somewhat  feminine  aspect.  Girls  look  unduly 
masculine  and  have  a  blotchy  skin,  bloated 
cheeks  and  pendulous  mammae.  This  blotchi- 
ness  of  the  skin  is  not  present  in  simple  obesity. 
Many  of  these  patients  have  adrenal  tumours. 
The  obesity  is  associated  with  signs  of  de- 
generacy, premature  sexual  development,  pre- 
cocious puberty,  early  menstruation,  hirsuties 
and  a  tendency  to  gigantism.  In  "  lymphatic 
infantilism,"  more  common  in  boys,  fatty 
degeneration  is  very  marked.  Up  to  ten  years 
of  age  the  child  develops  rapidly  and  is  pre- 
cocious. He  then  grows  fat  but  not  taller. 
The  mammae  enlarge,  energy  and  testicular 
development  are  arrested,  and  the  boy  becomes 
a  mere  bag  of  fat. 

In  older  subjects  pathological  obesity  is  seen 
in  chlorotic  girls,  in  myxcedema,  and  the  fat 
anaemics  of  later  life.  The  thyroid  gland  has  a 
powerful  influence  on  metabolism.  Its  extract 
causes  oxidation  generally,  including  that  of 
proteins,  and  is  consequently  a  dangerous  drug. 
It  increases  the  consumption  of  oxygen  and 
the  excretion  of  carbonic  acid  and  nitrogen. 
Possibly  the  increased  oxidation  and  wasting 
in  fever  is  due  to  increased  thyroid  activity. 
In  convalescence  from  infectious  fevers  and  in 
myxcedema  inactivity  of  the  thyroid  may  be 
the  cause  of  obesity,  but  in  these  states  there  is 
inertia,  limited  muscular  activity,  and  perchance 
a  liberal  diet. 

Clinically  we  can  differentiate  three  types  : — 
(1)  pathological  and  degenerative;  (2)  ple- 
thoric ;  associated  with  high  colour  and  good 
circulatory  power:  (3)  anaemic,  in  which  the 
circulatory  poAvers  have  failed  to  a  considerable 
extent,  either  as  a  sequel  of  the  plethoric  type 
or  the  result  of  disease.     The  anaemic  type  may 
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therefore  be  the  termination  of  a  simple  obesity, 
or  may  be  primarily  pathological,  as  in  chlorotic 
girls  and  the  fat  anaemics  of  later  life. 

Preliminaries  of  Treatment.  Each  case  must 
be  treated  on  its  merits.  No  one  sj'stem  is 
suitable  for  ever^-  patient.  Inquire  into  the 
family  and  past  history,  and  ascertain  the 
patients  habits  as  to  food,  alcohol,  sleep,  work 
and  exercise.  Weigh  the  patient.  Make  a 
thorough  clinical  examination,  pa\ing  special 
attention  to  the  circulatory  and  excretory 
organs,  the  general  state  of  health  and  vigour, 
and  the  absence  of  disease.  Examine  the  urine, 
for  a  deficient  excretion  of  urea  and  uric  acid 
contra-indicates  a  liberal  protein  diet. 

Principles  of  Diet.  The  suitability  of  the  diet 
depends  on  its  caloric  value  and  variability. 
Riibner's  figures  for  the  caloric  value  of  foods 
may  be  taken  as  a  basis,  viz.  protein  4*1,  carbo- 
hv(irate-4-l,  fat9"3.  On  this  basis  100  grammes 
of  fat  are  equivalent  to  227  grammes  of  protein 
or  carbohydrate.  He  estimates  that  a  man  of 
seventy  kilos  (eleven  stone)  requires  32'9 
calories  per  kilo  when  resting,  and  up  to  68'4 
calories  per  kilo  according  to  the  amount  of 
daily  labour;  a  daily  total  of  2303  to  4790 
calories.  Roughly  we  can  allow  a  man  of  this 
weight  forty  calories  per  kilo,  or  2800  calories 
daily,  and  this  would  be  supplied  by  the  sub- 
joined diets — 

Ordinarii  Diet 


Calories. 

Grms. 

Food-stuffs. 

Grms. 

120 

150 

170 

30 

Calories. 

410 

837 
1640 

100 

90 

400 

Protein 
Fat 

Carbohydrate 
Alcohol 

492 

1395 

697 

210 

2887 

2794 

Ranke's  normal  diet  consists  of  meat  240, 
fat  100,  bread  400,  water  300-400  grammes; 
and  yields  from  2000  to  2500  calories.  A  diet 
supplying  from  2500  to  3000  calories  may  be 
regarded  as  a  normal  one,  though  a  smaller  or 
larger  amount  is  needed  according  to  the 
physique,  work  and  environment,  and  the  effect 
on  the  body  Aveight  and  health.  These  figures 
afford  a  useful  basis  of  computation  for  the 
suitable  diet  of  any  particular  case.  Even  an 
extra  daily  supply  of  200  calories,  taken  in  the 
form  of  about  half  a  pint  of  milk,  one  ounce  of 
butter,  two  of  cheese,  three  of  bread,  three  to 
four  of  meat,  or  three-quarters  of  a  pint  of  beer 
may  be  stored  up  as  fat.  In  order  to  regulate 
the  diet  a  knowledge  of  the  calorie  value  of 
food-stuffs  is  almost  essential. 

Diet.  All  food-stuffs,  notably  fat,  contain 
carbon.  That  fat  can  be  derived  from  protein 
food  is  shown  by  its  deposition  in  carnivorous 


o 

> 
O 

T. 

5           III                 Nlili 

C                                   =0^                                             turn     OQ23 

3-i 

i 

kit  ub  -nin%n  -^  n  m 

g 

1-1 

\ 

o 

Roast  Pork 

Cheese. 
Brie 
Parmesan 

Currants 
(dried) 
Figs  (dried) 

Filberts 
Maple  Sugar 
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Sardines 

Uoast  'I'urkoj' 
Leg  of  Mutton 

(roast      or 

boiled) 
Ham 

Dutch 
Canicmbcirt 

Chestnuts 
Treacle 

12; 

^  's 

Arrowroot 

lireads. 
White 
Bermaline 
(iraham 

Pork  Sau.sage 
German  do. 

TofTee 

OF  COMMON  FOODS 
are  cooked  ;  vcgetahles  a 

Daren 

Maidni 

Cyt..s 

Hovis 

Brown 

Salt  Herrings 

Kels 

Roast  Lamb 
Roast  Reef 
Veal  Cutlets 
Roast  Veal 

Sjirats 
Salmon 
Herring 
Tunny 

Chicken 
(fricasseed) 

0  CALORIC   VALUE 
Meat,  fish  and  cereals 

O 

Dried  Peas 

Mackerel 

Brill 

Lobster 

(potted) 
Crab  (do.) 

Whcde  Egg 
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Baked  Beans 
Lentils 

Macaroni 
Scotch    Oat- 
meal 

Haddock 

Gurnet 

Trout 

Roach 

Red  Mullet 

Halibut 

>-* 

CO 

Potatoes 

Cherries 
Prunes 
Figs 
(i  rapes 
Bananas 

Crab  (tinned) 

Lobster  (do.) 

Smelts 

Dory 

Sole 

Whiting 

Plaice 

Turbot 

Cod 

Lemon  Sole 

Milk 
Jam 

o 
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Asparagus 
Broccoli 
ArtitOioke 
Broad  Beans 
(ireen  Peas 
Brussel 
Sprouts 

Water  Melon 
Whey 

6 

Vegetable  Mar- 

lOW 

Spinach 

Sea  Kale 

Onion 

Turnip 

Savoy  Cabbage 

Caidillower 

Parsnip 

Beetroot 

Carrot 

Scarlet  Runner 

Celery 

Cucumber 

Lettuce 

Tomato 

Hadish 

Buttermilk 
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animals,  by  the  fattening  properties  of  nitio- 
genous  foods  in  feeding  cattle,  and  by  the 
ripening  of  cheese.  It  is,  liowever,  from  fats 
and  carbohydrates  that  obesity  develops,  and 
its  treatment  consists  chiefly  in  the  reduction 
in  these  foods.  The  reduction  need  not  be 
combined  with  an  increase  in  the  proteins.  An 
excess  of  protein  does  not  induce  increased 
oxidation  of  fat,  but  it  may  give  rise  to  dis- 
ordered metabolism  and  pathological  wasting. 

No  diet  is  suitable  for  every  patient,  or  for 
the  same  patient  under  different  conditions  of 
life  and  environment.  The  rate  of  metabolism 
is  by  no  means  constant,  and  obesity  is  not 
merely  a  question  of  food  supply.  Considerable 
reduction  of  carbon-containing  foods  may 
actually  increase  obesity,  through  improved 
digestion,  absorption  and  assimilation.  This 
alone  shows  that  fat-deposition  can  only  take 
place  at  a  certain  rate,  and  that  it  does  not  vary 
directly  with  the  amount  of  food.  Some  people 
fatten  on  less  food  and  more  quickly  tlian 
others. 

The  diet  can  be  limited  according  to  two 
methods.  Thus,  the  ordinary  diet  is  weighed 
for  a  period  of  one  week  and  the  quantities 
of  the  various  constituents  taken  in  excess  are 
reduced  and  the  patient  weighed  weekly.  In 
the  second  method  the  number  of  calories  of 
heat  suitable  for  the  patient  are  calculated. 
Food-stuffs  to  supply  this  number  of  calories 
are  given  for  a  week,  and  the  amount  is  reduced 
according  to  the  effect  on  nutrition  and  general 
health. 

^lild  degrees  of  obesity  can  be  treated  on  very 
simple  lines.  It  may  be  sufficient  for  the  patient 
to  omit  sugar  from  the  diet,  taking  saxin  or 
saccharin  for  sweetening  purposes.  Next  reduce 
the  amount  of  bread,  potatoes  and  other  starchy 
foods.  Omit  cream  and  other  fats,  and  allow 
little  butter.  Prohibit  or  limit  the  amount  of 
alcoholic  drinks.  Allow  no  fluids  at  meals. 
Finally  replace  A\hite  bread  by  wholemeal 
bread,  dry  toast  or  biscuit,  or  partly  by  gluten 
bread  and  other  antidiabetic  foods.  Bulk  for 
bulk  toast  and  biscuits  are  more  nutritious  than 
bread,  but  they  are  generally  taken  in  much 
smaller  quantities.  ^AHiolemeal  bread  is  less 
readily  digested  and  assimilated  than  white 
bread. 

This  treatment  is  suitable  for  mild  cases  in 
people  who  can  live  an  o]ien-air  life,  take  plenty 
of  exercise,  and  do  not  need  supervision  ;  for 
those  who  must  continue  their  usual  avocations  ; 
if  there  is  any  morbid  state  which  renders  rapid 
reduction  inadvisable ;  and  as  a  preparation 
for  more  serious  or  stricter  metliods.  ]\Iany 
patients  are  dissatisfied  with  such  simple  advice, 
and  will  not  control  their  appetite  sufficiently 
to  carry  it  out.  They  must  be  given  rigid 
directions  as  to  diet,  the  nature  and  amount  of 


each  meal,  must  weigh  the  food  and  keep  a 
record  thereof,  and  must  visit  the  doctor 
weekly  for  weighing  and  for  renewed  instruc- 
tions. A  mental  effect  can  be  produced  by 
greatly  reducing  the  intake  of  fluid,  so  that  the 
loss  of  weight  may  be  considerable  at  first, 
though  there  is  little  actual  reduction  in  fat  and. 
there  are  certain  disadvantages.  Payment  in 
advance  of  a  high  inclusive  fee  for  treatment 
generally  induces  patients  to  carry  out  the 
prescribed  measures  efficiently.  Unfortunately 
favourable  results  are  often  temporary,  for  the 
obese  seem  less  able  than  the  ordinary  individual 
to  resist  the  pleasures  of  the  table,  particularly 
if  they  are  self-indulgent  members  of  the  richer 
classes.  Hereditary  cases  are  least  susceptible 
to  dietetic  treatment. 

Special  Diets.  Many  diets  have  attracted 
attention  by  their  originality.  Some  are  ab- 
surd, useless  and  even  dangerous.  In  all  the 
chief  characteristic  is  the  reduction  in  nutritive 
value.  They  are  starvation  cures  of  more  or 
less  severity.  Among  these  may  be  mentioned 
more  particularly  Banting's  diet  and  the 
Salisbury  treatment,  in  M'hich  large  quantities 
of  meat  are  taken  and  a  severe  strain  is  throw^n 
on  the  tissues,  of  protein  metabolism  and  nitro- 
genous excretion.  These  are  described  in  my 
article  on  "Obesity"  in  A  System  of  Diet  and 
Dietetics,  edited  by  Dr.  G.  A.  Sutherland.  In 
urgent  cases  and  in  fat  anaemic  women  complete 
rest  in  bed,  milk  and  massage  can  be  tried. 
Skimmed  milk  is  added  to  the  ordinary  diet 
and  gradually  substituted  entirely  for  it.  The 
quantity  is  reduced  until  the  patient  loses  about 
eight  ounces  daily.  The  pulse,  temperature 
and  weight  are  carefully  watched,  and  the  diet 
increased  if  necessary.  Another  milk  cure  can 
be  carried  out  as  follows.  The  normal  weight 
for  the  patient  is  estimated  as  equivalent  in  kilos 
to  the  number  of  centimetres  above  100  cm. 
of  height.  Thus  a  patient  weighing  100  kilos 
and  170  cm.  in  height  is  estimated  as  having 
a  normal  weight  of  seventy  kilos.  The  number 
of  calories  required  per  kilo  in  bed  is  sixteen  to 
seventeen.  One  ounce  of  milk  >aelds  twenty 
calories.  Therefore  such  a  patient  requires 
70  X  16  or  17  calories,  which  is  supphed  by 
three  to  four  pints  of  milk.  The  treatment  is 
carried  out  for  five  to  eight  days.  It  is  suitable 
in  heart  disease,  nephritis,  gout  and  glycosuria. 

When  special  directions  are  needed  for  well- 
marked  obesity  I  am  in  the  habit  of  recommend- 
ing the  following  diet.  If  the  patient  is  put  on 
to  this  Avithout  any  previous  reduction  in  his 
food  supply  he  should  be  kept  in  bed. 

A  Special  Diet 
7.0-7.30.     One  orange,  apple  or  pear.     Half 
a  pint  of  hot  water  or  very  weak  China  tea, 
without  sugar. 
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8.0-8.30.  Tea,  five  to  eight  ounces ;  milk,  half 
an  ounce  ;  saccharin  if  desired.  One  or  two 
boiled  or  poached  eggs.  Dry  toast  or  bread, 
one  to  one  and  a  half  ounces.  Butter,  quarter 
of  an  ounce. 

lLO-11.30.  Clear  soup  or  butter-milk,  eight 
to  ten  ounces. 

1.0-L30.  Cold  fowl,  game,  lean  meats,  ham 
or  tongue,  hot  lamb  cutlet  or  sweetbread,  three 
to  four  ounces  ;  salad,  one  ounce ;  Dutch  cheese, 
quarter  of  an  ounce  ;  celery,  radishes,  etc. ;  rye, 
brown,  bran  or  gluten  bread,  one  half  to  one 
ounce ;  butter,  half  an  ounce ;  fresh  fruit  or 
water,  four  to  six  ounces. 

4.0-4.30.  A  large  cup  of  jjlain  tea  with  a 
dessert-spoonful  of  milk  ;  one  piece  of  dry  toast, 
or  bread  and  jam,  or  eaten  with  lettuce,  mustard 
and  cress,  or  tomato. 

7.30.  Clear  soup,  four  ounces ;  fish  cooked 
without  fat,  or  anj'  kind  of  meat,  game  or 
poultry  (except  pork),  four  to  six  ounces ;  green 
vegetables  of  a  caloric  value  under  five  per 
ounce  ad  lib.,  or  smaller  amounts  of  those  with  a 
higher  calorific  value,  say  one  to  two  ounces ; 
farinaceous  pudding,  three  to  four  ounces ; 
water  melon  or  the  cooked  unsweetened  fruit 
out  of  a  tart ;  dry  toast  or  some  kind  of  bread, 
one  ounce ;  butter,  quarter  of  an  ounce ;  water,, 
four  to  six  ounces. 

Bedtime.     Half  a  pint  of  hot  water. 

If  white  bread  is  used  in  the  above  diet  the 
caloric  value  varies  from  a  minimum  of  about 
1100  to  a  maximum  of  about  1500.  The  chief 
protein  foods  are  rather  high,  varying  from 
eight  and  a  half  to  ten  and  a  half  ounces. 
Ranke's  diet  (p.  13)  is  simpler  and  is  easy  to 
regulate,  but  its  sameness  renders  it  unpalatable 
after  a  short  time. 

If  eggs  are  disliked,  they  can  be  replaced  by 
grilled  fish.  If  nitrogenous  excretion  is  defec- 
tive, if  the  patient  is  not  fond  of  meat  or  can  do 
with  less,  or  if  satisfied  Avith  a  more  vegetarian 
diet,  the  meat  is  reduced  in  quantity  at  the 
evening  meal  and  omitted  at  the  middaj'  meal, 
a  liberal  helping  of  cooked  kidney  beans,  celery, 
onions,  cabbage  and  such-like  being  given 
instead.  Green  vegetables  and  many  fruits 
can  be  given  freel}',  for  they  are  comparatively 
innutritions  and  help  to  satisfy  the  appetite. 
The  nutritive  value  of  vegetables  is  lowest 
when  they  are  boiled  and  the  fluid  drained  away. 
This  applies  particularly  to  the  tubers,  many  of 
them  rich  in  carbohydrates,  which  are  dissolved 
out  by  hot  water  or  weak  saline  fluids.  Fats 
and  carbohydrates  can  be  allowed  more  freely 
to  the  plethoric  than  to  an?emic  and  hydrpemic 
patients.  Salads  should  be  made  with  lemon- 
juice,  without  oil. 

Alcohol  and  other  Fluids.  Except  in  hydrse- 
mic  cases  there  is  no  rational  reason  for  reducing 
the  fluid  ingesta.     A  drink  of  plain  water  ten 


minutes  before  a  meal  helps  to  satisfy  hunger. 
When  a  patient  is  taking  a  liberal  amount  of 
protein  it  is  advisable  to  allow  plenty  of  fluid. 
Aerated  and  other  mineral  waters  are  per- 
missible. The  omission  of  fluids  with  meals 
leads  to  more  efficient  mastication  and  more 
ready  satisfaction  of  the  appetite.  Alcohol  is  a 
fat-sparer  and  should  be  avoided,  unless  neees- 
sar}^  for  other  reasons.  Malt  liquors  are  very 
unsuitable,  for  they  contain  carboh5Tlrates, 
e.g.  five  to  eleven  percent,  in  Allsop's lager,  cider, 
champagne,  perry  and  stout.  Dry  hock,  Moselle 
and  claret  are  the  most  suitable  wines. 

General  Directions.  Meals  should  be  small 
and  numerous  to  prevent  great  hunger.  The 
patient  must  satisfy  his  appetite  with  foods  of 
little  nutritive  value,  such  as  fruit  and  vege- 
tables, picking  out  from  the  table  (p.  13)  those 
of  small  caloric  value  in  preference  to  those 
\'ielding  more  heat  units.  He  must  masticate 
sloMly,  for  hunger  is  thus  more  easily  appeased. 
He  must  avoid  sugar,  an  ordinary-  lump  yielding 
fifteen  to  twenty  calories,  and  must  not  use 
milk  as  a  drink.  Clear  soups,  meat  extracts, 
tea  and  coffee  are  stimulating  and  innutritions. 
They  may  be  taken  freely,  if  there  is  no  renal 
inadequacy  or  objection  to  purins. 

After  weighing  the  different  foods  for  a  few 
days  an  intelligent  individual  can  estimate 
sufficiently  accurately  what  are  the  amounts 
ordered.  Rigid  accuracy  is  not  essential,  for 
the  conditions  of  life  vary  from  hour  to  hour 
and  day  by  day.  It  is  advisable  to  keep  to  a 
simple  diet  v^iih.  comparatively  little  variety, 
for  variety  stimulates  appetite.  A  loss  of  four 
to  eight  ounces  daily  is  quite  sufficient,  and  as 
soon  as  the  Aveight  has  reached  to  about  two 
per  cent,  above  the  normal  weight  the  strict 
diet  can  be  modified.  Subsequently  the  patient 
must  keep  within  reasonable  limits. 

Exercise.  Accumulated  fat  is  got  rid  of  by 
exercise.  At  first  this  must  be  moderate, 
because  the  heart  is  often  enfeebled  through 
being  overloaded  with  fat.  Rest  in  bed  must 
be  limited  to  seven  to  eight  hours. 

Purgation.     Saline  cathartics  and  the  aperient 

waters  of  health  resorts  act  chiefly  as  starvation 

:  cures.     They   are   useful   at   the   beginning   of 

i  treatment  of  plethoric  patients,  many  of  whom 

[  keep  well  for  years  on  an  annual  course  of  spa- 

!  treatment.     The  effects  are  temporary,  if  the 

patient  feels  weakened  and  builds  himself  up  by 

liberal  diet  after  the  cure. 

Drugs  only  reduce  weight  by  impairing  the 
digestive  functions  or  disturbing  metabolism. 
Thyroid  extract  is  dangerous  and  should  never 
be  employed.  Most  advertised  remedies  are 
useless  and  harmless,  containing  bladder-wrack 
or  common  seaweed  (fucus  vesiculosus),  citric 
acid,  sulphur  and  pot.  iod.,  and  even  thyroid 
extract. 
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The  successful  treatment  of  obesity  can  be 
summed  up  as  consisting  in  a  suitable  diet, 
exercise  and  self-restraint.  Up  to  the  age  of 
twent}'  years  eat  as  much  as  you  can;  from 
twenty  to  forty  years  of  age  eat  what  you  want ; 
after  forty  years  reduce  the  intake  of  food 
gradually  to  a  minimum  compatible  with 
health.  '  E.  C. 

RICKETS 

Rickets  is  one  of  the  commonest  diseases  of 
early  life.  The  chief  age  incidence  is  between 
the  seventh  month  and  the  fourth  year.  It 
occurs  in  all  ranks  and  classes  of  society,  and 
is  largely  to  be  traced  to  a  faulty  diet  in  infancy. 
As  a  rule  rickets  develops  at  an  earlier  period 
amongst  those  who  are  artificially  fed  than 
amongst  breast-fed  infants.  If  the  mother's 
milk  is  good  and  plentiful  the  risk  of  rickets 
arising  during  normal  lactation  is  very  small. 
Amongst  the  poor  the  cheap  patent  foods, 
tiiuied  milks  and  other  faulty  methods  of  feed- 
ing due  to  ignorance  or  carelessness  are  largely 
responsible  for  the  frequency  of  rickets.  Among 
the  well-to-do  the  pseudo-scientific  methods  of 
infant  feeding,  to  be  learned  in  the  advertise- 
ment columns  of  the  daily  press  and  in 
})amphlets  circulated  broadcast  by  proprietary 
food  manufacturers,  and  cliaracterized  by  a 
total  neglect  of  simple  fresh  food,  have  proved 
attractive  to  mothers. 

While  the  food  factor  is  undoubtedl}'  the 
most  important  in  the  etiology  of  rickets,  there 
are  other  causes  to  be  reckoned  with.  One  of 
t  hese  is  the  absence  of  fresh  pure  air  and  sun- 
light. In  city  life  the  infants  suffer  from  the 
absence  of  sunlight  and  of  fresh  air  in  the 
crowded  tenements.  The  infant  gets  little 
out-of-door  life  because  there  is  no  one  to 
take  it  out.  In  the  northern  parts  of  Scotland, 
amongst  the  highlands  and  islands,  there  is  a 
popular  belief  that  an  infant  should  not  be  out 
of  doors  until  it  is  a  year  old.  This  means  that 
for  twelve  months  the  infant  lives  in  a  room 
laden  with  peat  smoke,  with  no  ventilation,  as  the 
,\  indows  only  admit  light  and  not  air,  and  with 
a  crowded  population  consisting  often  of  many 
of  the  domestic  animals  as  well  as  the  rest  of 
the  family.  Under  such  surroundings  it  is  not 
surprising  to  find  tliat  rickets  of  a  most  marked 
type  is  quite  common.  From  liis  experimental 
work  on  animals  Dr.  Leonard  Findlay  came 
to  the  conclusion  that  confinement,  with  con- 
sequent lack  of  exercise,  was  the  main  factor 
in  causing  this  disease.  The  absence  of  lime 
salts  and  of  phosphorus  salts  from  the  diet 
has  often  been  regarded  as  a  cause  of 
rickets,  but  this  view  does  not  now  obtain 
nucli  credence  in  England,  although  it  is  i 
still   held   on   the  Continent.     Acute  illness  in  | 


infancy  will  certainly  predispose  to  rickets, 
more  especially  illness  injuriously  affecting  the 
alimentary  canal.  Even  when  the  food  is 
A\holesome,  if  it  cannot  be  absorbed  and 
assimilated  by  an  infant,  rickets  will  probabh' 
develop.  Constitutional  disease  like  syphilis 
predisposes  to  rickets. 

Rickets  is  much  more  than  a  disease  of  the 
bones.  It  is  a  disease  of  the  whole  system 
in  which  the  bones,  the  muscles,  the  ligaments, 
the  nervous  system,  the  blood,  the  mucous 
membranes  and  the  functions  of  various  viscera 
are  impaired.  The  manifestations  of  the  disease 
vary  in  different  cases;  in  some  the  brunt  of 
the  illness  apparently  falls  on  the  nervous 
and  in  others  on  the  osseous  system.  Possibly 
this  may  be  due  in  part  to  the  j^atient's  indi- 
viduality or  the  character  of  the  soil,  and  in 
part  it  may  be  due  to  the  predominance  of  one 
or  other  causal  agent,  whether  absence  of  fatty 
or  excess  of  carbohydrate  food,  or  deficiency 
in  fresh  air  and  sunlight.  It  is  important  to 
remember  that  a  rachitic  infant  is  an  enfeebled 
infant,  of  poor  vitality,  of  lowered  resisting 
power,  liable  to  develop  intercurrent  diseases 
and  badly  fitted  to  throw'  them  off. 

The   appearance   of   the   patient    will   often 
belie  this  statement.     Up  to   a   certain  point 
a  baby  with  rickets  may  be  a  fat,  rosj',  smihng, 
and  bright  infant,  the  pride  of  its  parents  and 
the  prize-taker  at  a  baby  show.     Active  symp- 
toms of  the  disease  are  only  in  abeyance  and 
appear  later.     Many  rachitic  infants  are  fat, 
but  this  is  usually  due  to  an  excessive  amount 
of  carbohydrate  food  in  the  diet,  which  gets 
stored  up  as  fatty  tissue  of  a  particularly  flabby 
and  useless  character.     Many  others  are  thin 
and  wasted  and  show  marked  signs  of  malnu- 
trition.    The  muscular  weakness  which  accom- 
panies this  disease  is  a  striking  and  often  an 
early    symptom.     A    condition    of    amyotonia 
develops   which   may   be   mistaken   for   actual 
paralysis.     The   muscles   feel   soft   and   flabby 
and  are  incapable  of  any  powerful  movements, 
so  that  even  sitting  up  is  exhausting.     At  the 
same  time  the  ligaments  become  soft  and  lax, 
and  a  condition  of  hj'per-flexibility  is  present 
in  the  joints  which  allows  of  many  abnormal 
movements.     Thus    one    can   frequently   place 
the  feet  of  a  rachitic  infant  behind  its  head 
^\itliout  causing  any  pain  or  discomfort.     Skin 
eruptions   are   not   specially   marked,    save   in 
the  form  of  sudamina  from  excessive  sweating. 
Night   sweats,  especially  about  the   head,  are 
very   common.     The   infant   gets   hot    in   bed. 
sleeps  restlessly,  kicks  oft"   the  bedclotlies,  and 
tosses  about  a  great  deal.     Dentition  is  usually 
delayed,  often  markedly  so.    At  eleven  or  twelve 
months  the  child  mav  not  have  cut  a  single 
tooth ;  or  perhaps  two  have  been  cut,  and  then 
an  interval  of  three  or  six  months  elapses  before 
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another  appears.  The  effect  of  rickets  on 
dentition  will  vary  with  the  acuteness  of  the 
affection  and  the  age  at  which  it  occurs. 
Anseuiia  is  usually  present  and  in  some  cases 
is  very  marked.  Blood  examination  shows  a 
diminished  amount  of  haemoglobin  and  some- 
times an  increase  of  leucocytes.  Dr.  Leonard 
Findlay,  however,  regards  such  a  condition  of 
anaemia  as  being  due  to  purely  adventitious 
causes,  as  in  cases  of  uncomplicated  rickets  he 
found  the  amount  of  haemoglobin  and  the  number 
of  red  cells  in  excess  of  the  normal  average.  The 
general  appearance  of  a  patient  suffering  from 
fully  developed  rickets  is  very  striking.  The 
head  is  large,  the  abdomen  is  much  distended — 
the  so-called  ''  pot  belly  "  of  rickets — the  thorax 
is  small  and  depressed  laterally,  the  epiphyses 
at  the  lo-vAcr  ends  of  the  forearms  and  legs 
are  markedly  enlarged,  the  long  bones  of  the 
extremities  are  bent,  and  the  spine  is  probably 
curved  at  the  lumbiir  region.  As  the  disease 
is  essentiallv  a  chronic  one,  these  changes  take 
some  time  to  develop,  and  in  the  present  day 
diagnosis  and  treatment  have  usually  been 
carried  out  before  the  patient  has  reached  such 
an  advanced  stage  of  the  disease. 

In  the  diagnosis  attention  should  be  paid 
to  the  early  signs  of  the  disease,  which  are  easilj- 
overlooked  by  parents.  Perhaps  the  earliest 
changes  are  those  associated  with  the  alimentarv 
system.  A  condition  of  gastro-intestinal  catarrh 
is  present,  associated  Avith  fermentation  of 
the  bowel  contents.  This  is  often  the  result 
of  overfeeding,  of  too  frec^uent  feeding,  or  of 
improper  food.  The  stomach  and  intestines 
become  distended  Avitli  gas  and  the  abdomen 
enlarges.  Attacks  of  diarrhcea  alternating  with 
constipation  tend  to  occur.  The  motions  may 
be  pale,  offensive,  and  contain  an  excess  of 
mucus  and  undigested  matter.  The  whole 
process  of  digestion,  of  vital  importance  to  a 
growing  infant,  is  seriously  interfered  with, 
and  the  food  materials  which  are  absorbed  and 
assimilated  are  not  the  normal  products  of 
digestion,  and  in  time  come  to  be  actually 
toxic.  The  impaired  organs  may  become  in- 
capable of  dealing  successfully  with  such  parts 
of  the  dietary  as  are  wholesome  and  nutritious. 
It  may  also  be  that  the  diminished  amount 
of  protein  and  fat  in  the  food  leads  directly  to 
imperfect  function  on  the  part  of  the  liver  and 
gastro-intestinal  glands.  The  symptoms  of 
chronic  intestinal  catarrh  in  an  infant  should 
always  suggest  the  possibility  of  early  rickets 
and  lead  to  a  careful  examination  as  to  the  whole 
dietary  employed.  As  regards  enlargement  of 
the  spleen  in  rickets,  a  much-discussed  point, 
there  is  no  evidence  that  the  disease  per  se 
directly  affects  the  spleen.  On  the  other  hand, 
the  spleen  may  be  enlarged  and  palpable,  as 
it  is  in  many  cases  of  gastro-intestinal  disorder 


in  infants,  or  it  may  be  displaced  downwards 
from  sinking  in  of  the  chest  walls  and  thus 
appear  to  be  enlarged. 

The  nervous  system  is  particularly  affected 
in  rickets.  Sometimes  the  children  are  remark- 
ably bright  and  intelligent,  even  precocious, 
but  this  is  but  a  temporary  condition.  It  may 
be  due  to  certain  toxins  of  a  stimulating  nature 
absorbed  from  the  alimentary  canal.  The 
tendency  in  rickets  is  towards  a  marked  in- 
stability of  the  nervous  system,  which  manifests 
itself  in  three  characteristic  forms,  namely 
convulsions,  laryngismus  stridulus,  and  tetany. 
The  great  underlying  cause  of  SA'mptomatic 
convulsions  in  infancv  is  rickets.  Some  excitins: 
cause  of  an  attack  is  usually  present,  and  this 
is  most  commonly  found  in  an  acute  disturb- 
ance in  the  stomach  or  bowel.  Children  who 
cut  their  teeth  with  convulsions  are  usually 
rachitic.  Any  local  source  of  irritation,  such 
as  cystitis  or  worms,  may  start  a  convulsion, 
and  acute  disease  is  much  more  frec^uently 
ushered  in  by  a  series  of  fits  in  rachitic  than 
in  healthy  children.  Attacks  of  spasm  of  the 
larynx,  known  as  laryngismus  stridulus,  are 
not  uncommon.  Tliev  mav  occur  at  irregular 
intervals  without  definite  cause,  or  may  be 
constantly  excited  by  the  slightest  disturbance, 
such  as  crying  or  feeding.  In  some  cases  they 
become  chronic  and  will  continue  to  recur  for 
months.  As  a  rule  there  is  a  definite  inspiratory 
stridor  with  some  dyspnoea  and  cyanosis.  In 
severe  cases  the  obstruction  to  the  entrance 
of  air  into  the  larynx  and  the  accompanying 
cyanosis  may  constitute  a  real  danger,  and 
deaths  have  occurred  during  an  attack.  Tetany 
is  manifested  by  carpo-pedal  contractions, 
swelling  of  the  backs  of  the  hands  and  the 
feet,  and  a  varying  amount  of  pain  from  the 
contractions.  Sometimes  the  pain  may  be 
severe  and  persistent.  Tetany  is  usually  an 
intermittent  form  of  attack,  lasting  for  a  few 
hours  or  days,  but  occasionally  the  attacks 
are  more  prolonged.  It  is  specially  associated 
with  the  dilatation  of  stomach  and  bowel  to 
which  reference  has  been  made,  and  is  usually 
ascribed  to  the  absorption  of  certain  toxins 
from  the  alimentary  tract.  These  nervous 
phenomena  of  rickets  may  be  present  in  slight 
as  \Aell  as  in  severe  cases,  according  as  the 
nervous  system  happens  to  be  affected.  In  all 
prolonged  and  severe  cases  of  rickets  the  ten- 
dency is  for  the  nervous  system  to  become 
more  and  more  enfeebled  and  delaved  in  its 
development. 

The  bone  changes  in  rickets  form  a  striking 
and  important  feature.  There  is  an  increase 
of  growth  in  the  cartilaginous  and  membranous 
parts,  accompanied  by  a  softening  of  the  peri- 
osteal deposits  and  a  diminished  deposition  of 
lime  salts.     The  skull  is  large  and  somewhat 
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square  in  shape.  There  is  frequently  enlarge- 
ment and  bossing  in  the  frontal  and  parietal 
regions,  of  a  more  diffuse  character  than  the 
localized  nodes  which  occur  in  the  same  regions 
in  syphilis.  Although  thickened,  the  bones  of 
the  skull  are  softened,  so  that  on  palpation  they 
may  be  depressed  with  a  crackling  sensation 
like  that  of  parchment.  This  diffused  softening 
is  to  be  distinguished  from  the  craniotabes  of 
syphilis,  in  which  small  areas  of  bone  become 
thinned  out  in  the  frontal  and  parietal  regions. 
The  anterior  fontanelle  is  usually  late  in  closing 
and  may  even  be  considerably  larger  than  nor- 
mal. Around  the  edges  of  the  fontanelle  the  bone 
can  be  felt  to  be  thickened,  whereas  in  syphilis 
one  finds  the  edges  of  the  bone  rather  thinned 
out.  The  sutures  may  show  delaj^ed  ossifica- 
tion or  may  even  become  loosened  again  by 
the  softening  of  the  skull  bones.  An  angular 
curvature  of  the  spine  in  the  dorso-lumbar 
region  is  often  present,  due  to  the  softening 
of  the  vertebrae  and  ligaments  and  the  weight 
of  the  skull.  There  is  no  actual  fixation  of  the 
vertebrse,  and  the  curvature  disappears  on  laying 
the  child  Hat  on  its  face.  The  ribs  are  markedly 
softened  and  become  altered  in  shape.  The 
thorax  shows  a  definite  sinking  in  on  each  side 
where  the  ribs  have  been  depressed  by  atmo- 
spheric pressure,  and  the  sternum  appears  to 
be  more  prominent  than  usual.  The  lower 
ribs  are  usually  everted  and  prominent  from  the 
intra-abdominal  distension  present.  This  gives 
the  thorax  the  appearance  of  having  a  circular 
constriction  in  the  centre  and  an  expanded 
portion  above  and  beloM*.  As  a  result  the 
capacity  of  the  thorax  is  considerably  dimin- 
ished and  the  heart  and  lungs  have  to  accom- 
modate themselves  to  much-restricted  surround- 
ings. The  ribs  show  marked  enlargement  at 
their  anterior  ends,  producing  the  "  rickety 
rosary,"  which  is,  however,  much  more 
marked  internally  than  externally.  Fractures 
of  the  ribs  are  easily  induced  by  slight  violence 
or  even  by  pressure.  The  long  bones  of  the 
extremities  show  considerable  enlargement  of 
the  epiphyses  and  softening  of  the  diaphyses. 
As  the  result  of  this  softening  the  shafts  of  the 
bones  easily  become  bent,  and  the  process  of 
bending  is  often  accompanied  by  fracture  of 
the  greenstick  varietv.  Deformities  of  the 
limbs  folloAV  from  the  bending  of  the  bones. 
These  deformities  are  most  evident  in  the  lower 
extremities,  wliere  bowing  of  the  femora  and 
the  tibiae  is  commonlj''  met  with.  Genu  valgum, 
genu  varum,  and  genu  recurvatum  are  usuallj' 
the  result  of  rachitic  changes  in  the  bones, 
along  with  laxity  of  ligaments  and  tendons 
and  muscles.  Although  the  long  bones  are 
markedly  softened  the}^  are  not  painful  or 
tender  in  pure  rickets,  and  if  this  symptom 
be   superadded   it   is   probably  due   to   scurvy  . 
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or  to  some  local  inflammatory  condition.  A 
rickety  child  may  be  able  to  w^alk  up  to  a 
certain  stage  of  the  disease  and  then  "  goes 
off  its  legs,"  as  the  mother  expresses  it.  This 
is  due  to  the  progressive  muscular  weakness 
added  to  the  bony  softening,  and  the  weak 
pedestal  has  become  unable  to  bear  the  w^eight 
of  the  superstructure.  The  deformities  in  the 
upper  extremities  are  much  less  noticeable  and 
are  due  chiefly  to  traction  of  the  muscles  on 
the  softened  bones,  but  if  the  child  is  crawling 
about  and  resting  its  ^Aeight  on  the  arms  the 
deformities  may  be  much  increased,  the  humeri, 
radii  and  ulnae  being  greatly  bent. 

The  preventive  treatment  of  rickets  consists 
in  the  employment  of  a  proper  diet,  and  of  a 
plentiful  supply  of  fresh  air  both  when  the 
infant  is  indoors  and  out  of  doors.  The  condi- 
tions in  the  dietarj^  Avhich  call  for  special 
attention  are  that  the  carbohydrate  element 
should  not  be  in  excess  and  that  the  fatty 
element  should  not  be  deficient.  The  various 
forms  of  condensed  milk  when  diluted  for 
use  are  notoriously  deficient  in  the  matter  of 
fat.  The  tinned  starch}'  foods  contain  an 
excess  of  carbohydrate  material  as  commonly 
used. 

The  curative  treatment  of  rickets  will  be 
considered  under  various  headings. 

1.  Home  surroundings,  dress  and  exercise. 

As  fresh  air  is  most  essential  the  home  ought 
to  allow  of  thorough  ventilation.  The  nursery 
and  bedroom  should  be  at  the  top  of  the  house,, 
as  large  as  possible,  and  Avith  windows  w'hich 
open  well  and  are  kept  open.  The  sides  of  the 
cot  should  be  open,  so  that  the  infant  may  always 
be  breathing  fresh  air.  The  bedclothes  should 
be  warm  and  light.  To  check  the  profuse 
sweating  about  the  head,  a  small,  firm,  pillow- 
stuffed  with  horsehair  should  be  used,  on  which 
the  head  rests  without  sinking  deeply  in.  In 
order  to  avoid  a  chill  from  exposure  on  kicking 
off  the  clothes  at  night,  a  common  act  in  rickety 
children,  the  patient  should  wear  a  long  flannel 
nightdress,  which  is  fastened  round  the  neck 
and  the  wrists,  and  below  the  feet.  During 
the  day  the  abdomen  and  loAver  extremities 
should  be  specially  protected  from  any  danger 
of  chilling.  Baths  and  massage  are  very  useful. 
For  a  rachitic  infant  under  twelve  months  a 
bath  temperature  of  90°  is  suitable,  and  after 
that  age  80°.  Rickety  children  ought  to  be 
out  of  doors  most  of  the  day  in  fine  weather. 
A  perambulator  in  which  they  can  lie  at  full 
length  is  the  best  means  of  locomotion,  and  in 
this  a  hot  bottle  may  be  placed  in  very  cold 
weather.  As  plenty  of  sunshine  is  essential 
for  rickety  infants  and  is  difficult  to  obtain 
in  large  cities,  a  prolonged  residence  in  the 
open  country  or  at  the  seaside  will  often  be 
necessary  to  complete  the  cure. 
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2.  Food  and  feeding. 
Breast-fed    babies    do    not    develop    rickets 

unless  they  are  fed  so  frequently  as  to  cause 
chronic  indigestion,  or  the  mother's  milk  is 
impoverished,  or  lactation  is  too  prolonged. 
In  hand-fed  babies  rickets  is  almost  invariably 
associated  with  a  deficient  supply  of  fresh  cow's 
milk  and  an  excessive  use  of  tinned  foods.  It 
is  therefore  advisable  to  order  a  diet  containing 
from  one  to  two  pints  of  fresh  cow's  milk  daily, 
according  to  the  age  of  the  child.  This  is 
suitably  diluted  with  plain  water  or  barley 
water,  a  pinch  of  salt  is  added  to  each  feed, 
and  half  a  teaspoonful  of  sugar  or  extract  of 
malt.  After  the  age  of  nine  months  some  extra 
nourishment  may  be  added,  in  very  small 
quantity  at  first,  and  the  motions  must  be 
carefully  observed  in  order  to  see  that  the  food 
has  been  thoroughly  digested  and  absorbed. 
At  the  age  of  twelve  months  the  dietarv  may 
contain  the  foUoAving :  milk  and  egg,  gravy  and 
bread-crumb,  well-mashed  potato  Mith  milk 
and  salt,  gruel  and  oatmeal  porridge,  stewed 
apple,  and  rice,  sago  or  tapioca  pudding  made 
with  milk.  At  eighteen  months  a  little  pounded 
fresh  fish  or  chicken  may  be  added.  In  all 
cases  the  addition  of  some  fatty  material  in 
the  form  of  cream  (half  an  ounce  thrice  daily) 
or,  in  the  case  of  older  children,  fat  bacon,  is 
distinctly  beneficial.  The  regularity  of  the 
meals  must  be  attended  to ;  a  child  of  from  nine 
to  fifteen  months  of  age  may  be  fed  every 
three  hours  by  day  and  once  during  the  night ; 
after  that  age  every  four  hours  by  day  and 
not  at  all  during  the  night. 

3.  Medicinal  treatment. 
The  chief  drug,  and  in  many  cases  the  only 

one  employed,  is  codliver  oil,  which  ought  to 
be  classed  amongst  the  food  materials.  It  is 
usually  prescribed  in  the  form  of  an  emulsion, 
each  drachm  of  which  contains  half  a  teaspoon- 
ful of  pure  codliver  oil,  and  half  a  grain  of 
hypophosphite  of  lime  and  of  hypophosphite 
of  soda.  The  dose  for  an  infant  under  nine 
months  is  half  a  drachm  thrice  daily,  and  after 
that  age  one  to  two  drachms.  Ec^ual  parts 
of  codliver  oil  and  malt  extract  make  a  palatable 
and  useful  mixture.  The  oil  treatment  must  be 
prolonged  for  three  or  six  months  at  least,  with 
intermissions  during  very  hot  weather.  Phos- 
phorus in  doses  of  rh-a  grain  in  a  drachm  of 
codliver  oil  is  recommended  by  continental 
writers.  The  loss  of  the  lime  salts  from  the 
tissues  generally  has  led  to  the  prescribing  of 
these  salts  in  rickets,  but  it  is  probable  that  a 
proper  diet  contains  as  much  lime  as  an  infant 
can  assimilate.  Before  the  employment  of  cod- 
liver oil  can  be  successfully  carried  out  the 
alimentary  canal  will  often  require  attention, 
owing  to  the  existence  of  catarrh  and  flatulence. 
One  grain  of  grey  powder  may  be  given  at  night 
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for  a  few  days  and  accompanied  by  the  following 
mixture  : — 

Tr.  Rhei  .         .     l\  i  ss 

Tr.  Nuc.  Vom.  .     D^  i  ss 

Sp.  Ammon.  Arom.  H]^  H 
Sp.  Chlorof.  .  .  ni_  ii 
Aq.  ad.    .         .         .     5  i 

Sig.  5  i  t.d.s. 

4.  Complications. 

The  more  severe  forms  of  convulsions  are 
usually  associated  with  prolonged  intestinal 
disorder  and  the  milder  with  some  temporary 
local  irritation,  acting  reflexly  on  the  weakened 
nervous  centres.  All  possible  sources  of  peri- 
pheral irritation,  such  as  diarrhoea  or  constipa- 
tion, intestinal  worms,  inflammation  of  the 
middle  ear,  adenoids,  dysuria,  etc.,  must  be 
looked  for  and  relieved  as  speedily  as  possible. 
Lancing  the  gums  for  teething  convulsions  is 
seldom  either  necessary  or  beneficial.  The  bro- 
mides and  chloral  hj-drateare  useful  in  checking 
the  convulsions,  and  in  the  more  severe  and  pro- 
longed forms  the  inhalation  of  chloroform  may 
be  called  for.  Diarrhoea  is  a  frequent  complica- 
tion, especially  in  hot  weather.  A  very  spare 
diet  is  necessary  during  an  attack ;  calomel  and 
castor  oil  are  useful  in  the  early  stages,  and 
later  a  mixture  containing  bismuth  and  bicar- 
bonate and  sulphocarbolate  of  soda  may  be 
given.  A  warm  flannel  binder  round  the  abdo- 
men is  very  essential  for  rickety  patients  who 
are  subject  to  diarrhoea.  Bronchitis  is  the 
characteristic  affection  of  these  patients  in  the 
winter  months.  An  acute  attack  is  to  be  treated 
on  general  principles,  but  the  tendency  to  re- 
current attacks  will  not  be  eradicated  until 
the  patient  is  taking  a  full  amount  of  fatty  diet 
including  codliver  oil.  The  preventive  treat- 
ment of  hony  deformities,  while  the  bones  are 
stiU  soft,  is  very  important.  The  patients 
should  not  be  lifted  by  the  arms,  or  carried  about 
with  their  limbs  doubled  up,  or  carried  at  all 
by  other  children.  If  there  is  spinal  weakness^ 
the  patient  is  to  be  kept  lying  on  his  back, 
and  massage  of  the  spinal  muscles  is  to  be  em- 
ployed twice  daily.  If  he  is  beginning  to  walk, 
he  must  be  kept  entirely  off  his  feet  as  long  as 
the  bones  are  soft.  This  is  accomplished  by 
the  application  of  spUnts.  Two  wooden  splints, 
well  padded,  are  applied  to  each  leg,  one  on  the 
outside  and  the  other  on  the  inside,  and  firmly 
bandaged.  The  splints  should  extend  to  the 
top  of  the  thighs  and  project  for  at  least  six 
inches  below  the  feet.  This  will  prevent  the 
child's  walking,  but  care  must  also  be  taken 
that  he  does  not  propel  himself  along  the  floor 
by  means  of  his  arms,  or  else  they  wdll  become 
bent.  The  splint  treatment  is  also  to  be  em- 
ployed for  knock  knees  or  bow  legs  as  long  as 
the'  bones  are  soft,  but  after  they  have  become- 
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hardened  in  a  deformed  position  osteotomy 
is  the  only  treatment.  It  is  often  very  striking 
and  surprising  to  observe  deformed  limbs 
restored  to  tlieir  normal  outlines  if  efhcient 
medical  treatment  and  rest  are  employed 
while  the  bones  are  still  soft — that  is  to  say, 
during  the  first  five  years  of  life.  The  thoracic 
deformity  cannot  be  remedied  by  direct 
treatment.  For  the  improvement  of  this  con- 
dition it  is  important  to  maintain  the  lungs 
in  as  healthy  a  condition  as  possible,  and  to 
icmove  any  obstruction  to  the  free  entrance 
of  air  into  the  chest.  Respiratory  exercises 
cainiot  be  taught  to  young  infants,  but  by 
applying  a  firm  bandage  to  the  abdomen 
costal  breathing  may  be  encouraged. 

Cases  of  "congenital"  or  "foetal  rickets" 
have  been  recorded  in  tlie  past,  but  further 
evidence  has  shown  that  all  such  cases  were 
really  examples  of  achondroplasia  or  osteo- 
genesis imperfecta.  There  is  no  reason  to 
believe  that  rickets  is  ever  congenital,  although 
the  signs  may  be  developed  in  exceptional  cases 
as  early  as  the  third  month.  Another  form  is 
known  as  "  late  "  or  "  retarded  rickets,"  and 
appears  between  the  ages  of  ten  and  seventeen 
years.  The  characteristic  feature  here  is  the 
bony  change,  which  appears  to  be  indistinguish- 
able from  that  of  ordinary  rickets,  but  it  is 
specially  marked  in  the  long  bones  of  the  ex- 
tremities, and  frequently  appears  as  an  isolated 
lesion.  The  affection  may  lead  to  extensive 
bony  deformities  calling  for  surgical  treatment. 
In  many  cases  rickets  had  been  present  in  early 
childhood,  and  in  others  had  never  entirely 
passed  off.  So  that  there  is  really  a  recru- 
descence of  disease.  Along  with  the  local 
surgical  treatment  the  general  health  of  the 
patient  must  be  attended  to  and  built  up  bj^  a 
generous  diet  and  tonics.  G.  A.  S. 

SCURVY    (SCORBUTUS) 

Since  the  introduction  in  1795  of  the  use 
of  lime-juice  for  the  prevention  of  scurvy, 
this  former  scourge  of  seafarers  has  practically 
disappeared.  Only  under  very  exceptional  cir- 
cumstances does  the  disease  ever  arise  now  ;  it  has 
become  one  of  the  rarest  in  Englisli  medicine. 

Eiiologt/.  It  appears  clear  that  scurvy 
cannot  be  regarded  as  due  to  an  infective  agent 
(Berthenson),  nor  to  the  ingestion  of  tainted 
food  (Jackson  and  Harley).  The  disease  is 
certainly  of  dietetic  origin  and  is  due  to  some 
omission  in  the  diet.  The  absence  of  vegetable 
food  appears  to  be  the  chief  cause  of  scurvy  in 
the  adult,  and  may  be  regarded  as  "  the  primary 
and  in  most  cases  the  only  cause  "  (Johnson 
Smith).  As  to  the  nature  of  the  antiscorbutic 
element  in  vegetable  food  there  are  many  views. 
Garrod  regarded  scurvy  as  due  to  potassium 


starvation ;  Immermann  attributed  it  to  de 
ficiency  of  potassium  in  the  tissues,  secondary 
either  to  potassium  starvation  or  to  faulty 
assimilation  of  food.  Ralfe  thought  that  the 
diet  produced  a  diminished  alkalinity  of  the 
blood,  leading  to  dissolution  of  the  red  blood 
cells  and  hajmorrhage ;  a  view  further  elaborated 
by  Wright,  mIio  regards  an  acidosis  as  the  basis 
of  the  disease.  Hoist  and  Frolich  hold  that 
the  antiscorbutic  value  of  vegetables  is  due 
to  their  freshness,  and  regard  some  "fresh 
element  "  of  the  diet  as  all-important,  neglecting 
the  chemical  constituents  of  the  food.  Some 
of  these  theories,  none  of  which  is  entirely 
satisfactory,  reappear  in  the  discussion  of  the 
causation   of   infantile   scurvy    {q.  v.). 

Symptomatology.  The  disease  commences 
witli  the  gradual  development  of  wasting,  weak- 
ness and  pallor.  Soon  the  gums  become 
swollen,  spongy  and  bleed  easily ;  the  teeth 
may  become  loose.  The  tongue  is  i-ed  and 
swollen,  the  breath  offensive,  and  haemorrhages 
appear  beneath  the  mucous  membrane  of  tlie 
mouth.  Haemorrhages  occur  also  in  the  skin, 
particularly  of  the  legs.  These  may  be  petechial, 
but  may  be  so  extensive  as  to  cause  swelling. 
In  severe  cases  subperiosteal  haemorrhages 
occur,  which  may  break  down  and  ulcerate. 
"  Scurvy  sclerosis  "  is  the  term  applied  to  a 
brawny  indurated  condition  due  to  an  infiltra- 
tion of  blood  into  the  muscles  and  subcutaneous 
tissues.  OEdema  of  the  ankles  is  common.  The 
tendency  to  bruising  on  slight  injury  is  marked. 
Bleeding  from  the  mucous  membranes,  apart 
from  that  of  the  gums  and  epistaxis,  is  un- 
common; haemoptysis,  haematemesis,  melena 
and  haematuria  may  occur.  Albuminuria  is 
frequent.  The  joints  may  become  swollen  and 
tender.  Necrosis  of  the  bones  may  occur  in 
very  severe  cases. 

The  cardiac  action  is  enfeebled  and  irregular ; 
syncopal  attacks  are  common.  Mental  de- 
pression and  (in  the  last  stages)  delirium  occur. 

Diagnosis.  Except  for  its  extreme  rarity 
scurvy  in  adults  is  easily  diagnosed  by  the 
history,  appearance  of  tlie  patient  and  the 
reaction  to  treatment.  It  may  be  mistaken 
for  some  form  of  purpura. 

Prognosis.  With  accurate  diagnosis  and 
correct  treatment  the  outlook  in  scurvy  is 
favourable  and  the  disease  is  now  seldom  fatal. 
Cardiac  failure,  gradual  or  sudden,  is  the  greatest 
danger,  -while  a  few  cases  die  from  bleeding  into 
serous  cavities,  or  meningeal  haemorrhage. 

Treatment.  The  regulations  requiriiig  all 
vessels  to  carry  a  supply  of  antiscorbutic 
substances  have  abolished  scurvy  from  the 
Royal  Navy  and  mercantile  service. 

The  curative  treatment  of  scurvy  consists 
in  the  administration  of  the  juice  of  two  or 
three  lemons  daily,  togetlier  with  a  diet  rich  in 
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fresh    meat   and 


vegetables. 


In    severe    eases 


mouth-wash  of  potassium  permanganate  or 
scraped  meat,  milk  and  lemon- juice  should  be  dilute  carbolic  acid.  The  gums  may  require 
civen,  and  as  the  appetite  improves  more  food  to  be  painted  with  a  strong  solution  of  silver 
allowed.     The  stomatitis  may  be  treated  by  a      nitrate.  R.  M. 


DISEASES   CAUSED   BY   OTHER   THAN   BACTERIAL   AGENTS 


HEATSTROKE,  SUNSTROKE  AND  EFFECTS 
OF    HEAT 

Leonard  Rogers  has  greatly  simplihed  our 
ideas  on  this  subject  by  dividing  the  cases  into 
two  main  classes — 

1.  Those  in  M'hich  a  sjTicopal  attack  occurs 
as  a  result  of  direct  exposure  to  the  rays  of  the 
sun,  or  to  hard  labour  during  great  heat.  In 
these  cases  there  may  be  no  marked  elevation 
of  temperature,  and  recovery  nearly  always 
takes  place  under  suitable  treatment,  with  or 
without  some  permanent  mental  injury,  this 
occurring  particularly  in  those  produced  l)y 
the  sun's  rays. 

2.  True  heatstroke,  in  which  hyperpyrexia, 
with  acute  congestion  of  the  lungs,  comes  on 
suddenly,  usually  A\'ithout  actual  exposure  to 
the  sun's  rays.  This  is  due  to  exhaustion  of  the 
heat -regulating  centre,  which  has  to  strike 
the  balance  between  the  heat  produced  or 
received  and  the  heat  lost  by  the  body.  An 
objection  to  this  simple  explanation  has  been 
raised  that  the  incidence  of  heatstroke  does 
not  vary  directly  ^ith  the  actual  temperature, 
and  an  unkno\\n  microbic  infection  has  been 
postulated.  But  there  is  another  important 
factor  to  be  considered,  and  that  is  the  humidity. 
It  is  well  kno\\'n  that  a  moist  heat  is  more 
trying  than  a  dry  heat  of  even  higher  tempera- 
ture, because  evaporation  does  not  occur 
nearly  so  readily  in  the  former  condition. 

Fatal  cases  of  heatstroke  scarcely  ever  occur 
until  a  maximum  air  temperature  about  equal 
to  that  of  the  human  body  is  reached,  and  then 
only  when  a  high  degree  of  moisture  is  present. 
If  we  take  into  account  the  degree  of  saturation 
of  the  air  with  moisture  as  well  as  the  actual 
temperature,  the  incidence  of  heatstroke  is 
simply  explained  M'ithout  reference  to  any 
more  recondite  factor.  In  India,  Rogers  states 
that  the  absence  of  cases  reported  from  certain 
exceptionally  hot  districts  is  merely  due  to 
the  absence  of  the  British  army  from  those 
districts,  for  if  during  a  war  troops  are  sent 
there,  severe  and  fatal  cases  of  heatstroke 
occur.  The  prevalence  of  cases  during  heat- 
waves and  their  onset  during  the  hot  afternoon 
are  additional  evidence  in  the  same  direction. 
The  liability  of  unseasoned  people  is  simply  due 
to  lack  of  prudence  from  inexperience ;  long 
residence   in   the   tropics   does   not   lessen   the 


predisposition  to  the  disease.  Indulgence  in 
alcohol  increases  the  hability  to  it  and  the 
mortaUty  from  it.  Any  previous  debilitating 
illness  markedly  increases  the  chances  of 
contracting  it. 
I  Signs  and  Symptoms.  At  first  there  maj'  be 
headache,  listlessness  and  drowsiness.  Long- 
more  called  attention  to  a  desire  to  micturate 
freely  as  a  premonitory  sign,  the  kidney 
apparently  taking  on  a  function  relinquished 
by  the  skin,  ^\"hicl^  at  this  stage  becomes  hot, 
dry  and  burning.  Then  faintness,  oppression 
and  giddiness  come  on,  and  the  temperature 
rises  rapidly,  reaching  109°  or  110°  F.  The 
pulse  is  rapid  and  feeble,  respirations  are 
increased  in  frequency  and  are  often  stertorous. 
In  severe  cases  there  is  cyanosis,  which  is  of 
bad  prognosis.  Signs  of  oedema  of  the  lung 
come  on  rapidlJ^  Consciousness  is  lost,  as  it 
alwaj^s  is  Avith  so  great  an  elevation  of  tempera- 
ture. There  is  usually  incontinence  of  faeces, 
and  vomiting  is  likely  to  occur  either  in  the 
early  stages  or  during  the  recovery  of  conscious- 
ness. If  rigidity  or  convulsions  occur  the  out- 
look is  grave.  Recovery  may  take  place  after 
hyperpyrexia  reaching  108°  or  109°  F.,  as  a 
result  of  suitable  methods  of  heat  abstraction, 
but  a  very  important  factor  in  prognosis  is  the 
time  at  which  treatment  is  begun.  Thus,  in 
Rogers's  statistics  the  average  duration  of  un- 
consciousness before  treatment  was  begun  \\as 
3*5  hours  in  the  fatal  cases  and  TS  hours  in 
those  that  recovered.  After  the  temperature 
has  been  brought  down  by  cold  apphcations 
a  loAV  form  of  fever  is  commonly  seen  for  a  few 
days,  as  the  heat-regulating  mechanism  requires 
time  to  recover  completely. 
I  Treatment.  The  two  indications  are  (1)  to 
:  lower  the  body  temperature,  and  (2)  to  stimu- 
■  late  the  flagging  circulatory  and  respiratory 
'  s^ystems.  This  is  accomphshed  by  the  cold 
bath,  accompanied  by  cold  affusions  to  the 
head  and  chest,  which  also  help  to  stimulate 
the  affected  centres.  Or  the  ice-pack  may  be 
used  instead  of  the  cold  bath.  As  soon  as  the 
rectal  temperature  falls  to  103°  or  104°  F., 
cold  apphcations  should  be  discontinued,  the 
patient  dried  and  put  to  bed  A^ith  warm  bottles 
to  lessen  shock.  If  the  temperature  continues 
to  fall,  and  especially  if  sweating  starts,  a 
favourable  issue  may  be  expected.  If,  on  the 
other   hand,   the   temperature   rises   again   the 
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affusions  must  be  repeated,  and  the  prognosis 
becomes  much  more  grave.  Cold  water  ene- 
mata  may  also  be  of  value,  and  artificial 
respiration  should  be  resorted  to  if  necessary. 
Digitalis  is  a  better  drug  than  strychnine  as 
a  stimulant,  because  of  tlie  liability  to  con- 
vulsions in  this  condition.  Ether  may  be 
injected  over  the  heart  in  bad  cases.  Cautious 
intravenous  injection  of  ten  grains  of  the 
bihydrochlorate  of  quinine,  guarded  by  cardiac 
tonics,  is  recommended  by  Leonard  Rogers  as 
likely  to  help  in  restoring  the  control  of  the 
heat-regulating  mechanism.  He  also  suggests 
that  the  rubbing  of  ten  to  fifteen  minims  of 
creasote  into  the  axilla,  which  causes  profuse 
sweating  in  fevers,  should  be  tried  here  also. 
Much  may  be.  accomphshed  also  in  the  way  of 
prophylaxis  by  the  issue  of  -warnings  from 
meteorological  stations  on  the  approach  of 
heatstroke  weather,  and  keeping  a  careful 
look-out  on  troops  during  the  heat  of  the  after- 
noon, so  that  cold  affusions  may  be  begun 
at  once  even  without  waiting  for  the  arrival 
of  the  medical  officer. 

The  Effects  of  Cold 

It  is  not  intended  to  deal  here  M'ith  the  local 
results  of  cold,  but  only  with  the  general  effect 
of  a  very  low  temperature  on  the  body  as  a 
whole.  The  normal  reaction  to  cold  is  a  con- 
striction of  all  the  surface  blood-vessels,  while 
a  more  vigorous  internal  circulation  is  main- 
tained and  more  heat  is  produced.  The  effect 
of  clothes  is  to  produce  a  temperature  immedi- 
ateh'  surrounding  the  skin  of  one  degree  below ' 
tliat  of  the  body.  Instinct  directs  us  so  to 
modify  our  dress  in  different  climates  as  to 
approximate  to  this  condition.  The  great 
danger  of  alcohol  in  extreme  cold  is  that  by 
flushing  the  superficial  vessels  it  prevents  the 
normal  protective  mechanism  against  too  great 
a  loss  of  heat  from  acting.  Alcoholics  notori- 
ously stand  exposure  to  cold  badly.  Children 
are  also  intolerant  of  great  cold,  because  the 
superficies  of  their  bodies  is  greater,  compared 
A\ith  the  bulk  of  the  internal  organs,  than  in 
adults.  For  obvious  reasons  fatigue  and  cold 
also  increase  the  intolerance  to  cold. 

As  the  prolonged  action  of  cold  exliausts  the 
H-at-producing  mechanisms  of  the  body,  the 
limbs  become  numb,  there  is  a  sense  of  general 
lassitude  and  an  overpowering  impulse  to 
sleep.  This  is,  of  course,  a  normal  response 
in  the  hibernating  animals.  Both  the  special 
senses  and  the  general  sensibility  become 
impaired.  Respiration  and  the  hearfs  action 
become  slow,  and  syncope  ensues.  Death  usually 
occurs  during  sleej),  the  nniscles  of  the  neck 
and  limbs  becoming  rigid,  which  accounts  for 
the  extraordinary  attitudes  in  which  the  bodies 
are  often  found.     Exceptionally,  the  very  cold 


air  entering  the  lungs  may  induce  a  fatal  spasm 
of  the  larynx,  or  delirium  with  suicidal  impulses 
may  develop.  People  have  been  found  alive 
after  being  buried  under  snow  for  four,  five  or 
even  six  days,  but  it  must  be  remembered  that 
the  loss  of  heat  will  not  be  so  great  under  these 
conditions  as  when  exposed  to  a  very  cold  wind. 

Diseases  Caused  by  Alterations  of  Atmospheric 
Pressure 

1.  By  Reduction  of  Pressure  {3Ioimtain 
Sickness).  The  height  above  sea-level  at  which 
respiratory  distress  begins  differs  in  different 
individuals,  but  at  16,500  feet  every  one  suffers. 
Some  become  distressed  on  slight  exertion  at 
8000  or  even  7000  feet.  Such  people  are  usually 
delicate  or  out  of  condition,  and  training  has 
a  great  effect  in  preventing  it  at  such  levels. 
A  deep  breather,  by  reason  of  his  better  pulmon- 
ary ventilation,  is  less  likely  to  be  affected. 
But  the  chief  cause  of  the  trouble  is  the  diffi- 
culty encountered  by  the  heart,  which  is 
adjusted  to  work  against  a  certain  pressure. 
The  metabolites  produced  by  fatigue  must  also 
play  a  part  in  embarrassing  the  heart ;  it  is  a 
striking  fact  that  with  the  increase  in  the 
number  and  comfort  of  the  hotels  and  huts, 
we  hear  less  of  mountain  sickness  at  moderate 
levels.  Extremes  of  temperature  play  a  part 
also.  Thus  at  the  head  of  the  Stelvio  pass, 
about  9000  feet,  few  people  experience  any 
discomfort  during  the  day  in  the  summer-time, 
but  at  night,  as  the  thermometer  falls  rapidly, 
dyspnoea  may  come  on.  On  the  other  hand, 
walking  in  the  hot  sun,  especially  in  the  absence 
of  a  breeze,  is  apt  to  provoke  an  attack. 

Prolonged  residence  at  a  high  altitude  leads 
to  an  increase  in  the  number  of  red  corpuscles, 
and  this  no  doubt  compensates  to  some  extent 
for  the  difficulty  of  getting  enough  oxygen  to 
the  tissues.  The  anaemia  and  poor  physique 
of  many  mountain  dwellers  is  probably  due  to 
low  diet  rather  than  to  high  altitude. 

Interesting  observations  have  recently  been 
made  by  Haldane  and  Douglas  at  the  top  of 
Pike's  Peak,  14,000  feet.  They  found  that  the 
tension  of  oxgyen  in  the  arterial  blood  was 
only  about  10  mm.  below  that  at  sea-level. 
The  respiratory  quotient  remained  constant 
until  a  speed  of  five  miles  an  hour  was  at- 
tempted, at  which  pace  2000  c.c.  of  oxygen 
per  minute  are  required  by  the  blood.  Then 
in  addition  to  being  breathless  they  were 
distinctly  cyanosed.  They  concluded  that  the 
main  factor  was  the  inability  of  the  oxj^gen  to 
get  through  the  Uning  of  the  lung  quickly 
enough,  Mhile  at  lower  levels  it  was  the  means 
of  transport  of  the  oxygen,  i.  e.  the  heart,  that 
was  likely  to  break  down. 

It  is  now  recognized  that  the  great  stimulant 
to  the  respiratory  centre  is  the  tension  of  COg 
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in  the  blood,  "vvhich  depends  on  its  pressure  in  | 
the  alveoli  of  the  lungs.  At  high  levels  the 
respiratory  centre  appears  to  become  more 
sensitive  to  CO,,  for  the  amount  of  it  present 
in  the  lungs  falls,  and  remains  subnormal  after 
the  return  to  the  sea-level  for  a  considerable 
time,  varying  directly  Avith  the  time  spent  at 
the  high  altitude. 

At  a  height  of  about  16,000  feet  the  oxygen 
tension  falls  to  such  a  point  that  metabolism 
becomes  deranged,  and  by  no  amount  of 
training  can  mountain  sickness  be  avoided. 
Conway's  coolies,  who  came  from  a  region 
10,000  feet  high,  were  affected  as  much  as  the 
rest  of  the  party  at  17,000  feet  and  upwards. 
Kennedy  and  Fischer,  camping  for  several  days 
at  18,000  feet  in  the  Nepaul  Himalayas,  found 
that  the  disinclination  for  exertion  and  the 
rapidity  of  breathing  was  never  mitigated 
except  at  night  and  in  repose.  But  this  shows 
that  muscular  exertion  must  play  some  part  in 
the  process  even  at  this  height,  which  is  sup- 
ported by  the  observation  that  aeronauts  do 
not,  as  a  rule,  suffer  much  before  an  altitude 
of  19,500  feet  is  reached;  although  the  time  for 
adjustment  to  new  conditions  is  very  short, 
on  the  other  hand  they  are  not  called  upon  to 
perform  muscular  work.  It  remains  true, 
however,  that  at  16,500  feet  mountain  sickness 
is  a  permanent  disability,  for  the  slightest 
exertion  causes  it  to  recur.  Despite  it,  Conway 
was  able  to  reach  the  summit  of  Pioneer  Peak, 
23,000  feet,  and  he  thinks  that  even  higher 
altitudes  will  in  time  be  reached.  The  difficulty 
and  the  danger  involved  in  attaining  extreme 
heights  is  shown  by  the  fact  that  in  a  balloon 
ascent  to  nearly  28,000  feet  two  aeronauts 
lost  their  lives. 

Signs  and  Symptoms.  The  symptoms  of 
mountain  sickness  have  been  vividly  described 
by  Whymper  thus  : — "  When  we  arrived  at 
16,664  feet  we  ourselves  were  in  good  condition, 
which  was  to  be  expected,  as  we  had  ridden 
most  of  the  wav;  but  in  half  an  hour  I  found 
myself  lying  on  my  back  along  with  the  Carrels, 
placed  hors  de  combat,  and  incapable  of  making 
the  least  exertion.  .  ,  .  We  were  feverish,  had 
intense  headache,  and  were  unable  to  satisfy 
our  desire  for  air,  except  by  breathing  with 
open  mouths.  This  naturally  parched  the 
throat  and  produced  a  craving  for  drink  which 
we  were  unable  to  satisfy,  partly  from  difficulty 
in  obtaining  it,  and  partly  from  trouble  in 
sipping  it.  Before  a  mouthful  was  down  we 
were  obliged  to  breathe  and  gasp  again  until 
our  throats  were  as  dry  as  ever.  .  .  .  We 
found  it  impossible  to  sustain  life  without 
every  now  and  again  giving  spasmodic  gulps, 
just  like  fishes  when  taken  out  of  water."  It 
will  be  noted  that  nothing  is  said  in  this  account 
of  nausea   and   vomiting,   which   do   not  form 


part  of  the  characteristic  symptoms,  but  are 
complications  due  to  fatigue  or  indigestion. 
The  increased  rate  of  respiration,  which  reaches 
forty  on  the  slightest  exertion,  is  the  out- 
standing feature.  Cheyne-Stokes  rhythm  is 
not  uncommon,  and  is  probably  due  to  the 
presence  of  lactic  acid  in  the  blood,  from  in- 
complete oxidation.  The  urine  is  said  to 
contain  diacetic  acid  and  acetone,  another 
evidence  of  defective  oxidation.  Vertigo  and 
tinnitus  are  not  uncommon.  Ha?morrhages 
were  frequently  described  by  the  early  observers, 
but  are  ordinarily  absent.  Feverishness  is  often 
mentioned  as  a  subjective  sensation,  but  this 
is  not  substantiated  by  exact  thermometric 
readings.  In  animals  under  diminished  atmo- 
spheric pressure  fatty  degeneration  of  the 
organs  is  found,  this  again  being  due  to  the 
imperfect  supply  of  oxygen  to  the  tissues. 

2.  By  Increase  of  Pressure  {Caisson  Disease 
or  Diver's  Palsy).  The  continued  action  of  an 
atmosphere  of  pure  oxygen  acts  as  a  proto- 
plasmic poison,  producing  a  catarrhal  inflamma- 
tion of  the  lungs,  depressing  the  output  of 
COo  and  lowering  the  body  temperature.  This 
suggests  caution  in  the  use  of  undiluted  oxygen 
in  the  treatment  of  pneumonia.  On  approach- 
ing two  atmospheres  of  oxygen,  the  power  of 
active  absorption  of  this  gas  by  the  pulmonary 
epithelium  is  interfered  with.  Exposure  of 
mammals  to  three  to  five  atmospheres  of 
oxygen  produces  in  ten  to  twenty  minutes 
tetanic  convulsions,  dyspnoea,  coma  and  death. 
But  the  symptoms  of  caisson  disease  are  not 
due  to  excessive  pressure  of  oxygen ;  the  bad 
effects  in  workers  in  compressed  air  occur,  not 
during  compression,  but  on  decompression. 
At  100  feet  under  water  the  pressure  is  equal  to 
four  atmospheres  (of  air,  not  oxygen),  and  at 
200  feet  seven  atmospheres.  In  working  at 
the  foundations  of  the  St.  Louis  bridge  600 
men  were  employed,  of  whom  fourteen  died 
from  caisson  disease  and  119  were  more  or 
less  affected.  It  was  noticed  that  the  con- 
trollers of  the  air-lock,  who  were  subjected 
to  compression  and  decompression  every  few 
minutes,  were  never  affected.  The  minor  symp- 
toms are  severe  pains  in  the  joints  and  muscles 
on  returning  to  the  surface.  Of  the  more 
serious  symptoms  the  commonest  is  paraplegia. 
There  may  also  be  vomiting,  respiratory  em- 
barrassment, vertigo,  sudden  loss  of  conscious- 
ness and  death. 

Experiments  on  animals  have  clearly  proved 
that  these  symptoms  are  due  to  gas  evolved 
from  the  blood  and  fat  on  removing  the  pressure. 
The  more  delicate  tissues  naturally  suffer  the 
most,  and  actual  holes  may  be  seen  in  the  grey 
matter  of  the  brain  and  spinal  cord,  which 
have  been  made  by  the  bubbles  of  gas  evolved ; 
for  the  excess  of   gas  has  been  held  in  simple 
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solution  by  the  increased  pressure.  Xow,  as 
the  tissues  have  an  ahnost  unHmited  capacity 
for  oxygen  at  ordinary  pressures,  we  should 
not  expect  that  these  mechanical  injuries  were 
produced  by  the  evolution  of  that  gas,  and, 
indeed,  analyses  of  the  bubbles  have  sho^vn 
them  to  be  composed  of  the  nitrogen  of  the 
air.  Gas  bubbles  may  also  be  found  in  the 
auricles  of  the  heart.  The  importance  of  fat 
as  a  solvent  of  gas  under  high  pressure,  Avhich 
was  first  pointed  out  by  Vernon,  is  further 
evidenced  by  the  fact  that  spare  individuals 
suffer  less  than  the  stout. 

Treatment.  Caisson  disease  may  be  entirely 
prevented  by  taking  sufficient  time  over  de- 
compression. The  impatience  of  the  Avorkers 
leads  them  to  take  unnecessary  risks.  TAventy 
minutes  should  be  occupied  in  the  reduction 
of  each  atmosphere  of  pressure.  The  first 
exposure  to  high  pressure  should  not  exceed 
an  hour,  and  for  those  accustomed  to  the  A\ork 
the  number  of  hours  of  exposure  should  decrease 
as  the  pressure  increases.  Thus  four  hours 
can  be  spent  in  a  pressure  of  three  atmospheres, 
and  onh-  three  hours  under  four  atmospheres  of 
pressure.  If  through  neglect  of  the  proper  pre- 
cautions symptoms  arise,  the  only  treatment  is 
to  recompress  the  patient  as  rapidly  as  possible, 
so  as  to  cause  the  gas  bubbles  to  be  dissolved 
again. 

Diseases  Produced  by  X-Rays 

When  X-rays  Avere  first  introduced  into 
medicine  their  risks  Avere  not  appreciated. 
To-day  both  X-ray  dermatitis  and  the  resulting 
cancer  can  be  pre\^ented,  though  the  lesson 
has  cost  the  lives  of  some  and  the  crippling  of 
others. 

It  is  the  active  proliferating,  more  embryonic 
cells  Avhich  are  most  sensitive  to  the  X-rays. 
Thus  in  the  skin  it  is  the  deeper  layers  of  the 
epidermis,  the  glands  and  the  hair  follicles 
Avjiich  are  mainly  atfected,  the  horny  layer 
hardly  being  iuA-olved  at  all.  The  lymphoid 
tissue  of  the  spleen,  the  lymphatic  glands,  the 
mammary  gland  and  the"^  testis  are  the  other 
structures  that  are  most  easily  affected. 

In  the  testis  the  same  rule  applies  to  the 
individual  tissues;  the  spermatoblasts  readily 
succumb,  Avhile  fully  developed  spermatozoa 
are  liighly  resistant. 

X-Ray  Dermatitis.— This  is  ahA-ays  the  result 
of  the  absorption  of  an  excessi\-e  dose,  Avhatever 
tlie  tube  employed  and  Avhatever  the  character 
of  the  skin. 

1.  Acute.  There  is  usually  a  latent  period 
of  from  one  to  tAvo  AA'eeks  betAveen  the  exposure 
and  the  onset  of  the  dermatitis :  tlie  larger  the 
overdose  the  shorter  tlie  interval.  The  follow- 
ing degrees  have  been  described :— First,  an 
erythema  appearing  about  the  tAvelfth  day  after 


exposure  and  disappearing  in  six  to  eight  days ; 
second,  a  more  intense  erAi;hema  appearing  about 
the  tenth  day  and  leading  to  a  separation  of  the 
epidermis  about  the  seventeenth  day;  third, 
the  epidermis  becomes  detached,  large  blisters 
form  about  the  eighth  day,  and  superficial 
ulceration  takes  place  Avhich  heals  in  tA\o  or 
three  months.  The  fourth  degree  is  character- 
ized by  ulceration  A\'ith  little  tendency  to  repair, 
healing  only  after  many  months  Avith  a  fine 
atrophic  scar. 

2.  Chronic.  While  in  the  early  da3's  patients 
sometimes  contracted  acute  dermatitis,  the 
clu'onic  form  has  been  entirely  confined  to 
workers  Avith  the  raj's.  It  is  the  remote  sequel 
of  the  acute  form,  and  does  not  occur  simply 
from  repeated  small  doses  Avhich  are  inadequate 
ever  to  have  produced  acute  dermatitis.  First 
redness,  itching,  SAvelling  and  numbness  of  the 
hands  is  noticed.  The  cuticle  becomes  detached 
with  the  slightest  injury,  or  bullae  form  spon- 
taneously. There  is  loss  of  hair  and  breaking 
off  of  nails,  Avhich  though  sometimes  only 
temporarA",  is  occasionally  permanent.  Hyper- 
keratosis under  the  nail,  raising  it  from  its 
bed,  may  occur.  Then  foUoAA's  pigmentation 
and  AA'rinkling  of  the  skin.  Chronic  dermatitis 
takes  tAvo  or  three  years  to  become  fully 
developed.  By  that  time  a  number  of  quite 
deeply  pigmented  Avarts  have  appeared,  AAiiich 
AA'hen  remoA'ed  rcA'eal  very  painful  and  in- 
tractable ulcers.  Telangiectases  form  over  the 
scarred  areas,  and  seA-ere,  constant,  boring 
pain,  often  A\'orst  at  night,  is  a  distressing 
feature.  The  distribution  is  naturally  on  those 
parts  Avhich  are  most  exposed  to  the  rays, 
particularly  in  holding  the  screen.  It  is  note- 
Avorthy  that  the  thumb,  Avhich  is  protected  by 
the  screen  and  by  the  rest  of  the  hand,  usually 
escapes  almost  entirely. 

X-Ray  Carcinoma. —^  There  is  no  special 
peculiarity  about  this  Avhich  differentiates  it 
from  ordinary  epithelioma.  X-ray  dermatitis 
is  a  precursor,  hke  other  pre-cancerous  condi- 
tions, such  as  leukoplakia  of  the  tongue  and 
xeroderma  pigmentosa.  So  long  as  the  pro- 
duction of  destructive  lesions  of  the  skin  by 
the  X-rays  is  avoided,  there  is  no  danger  of  the 
subsequent  development  of  carcinoma  there. 
But  any  X-ray  ulcer  may  become  mahgnant, 
Avhatever  its  situation,  pro  Aided  that  the  irrita- 
tion be  sufficiently  prolonged.  The  ulcer 
develops  a  raised  and  everted  edge  AAith 
surrounding  induration.  Unless  radical  means 
are  adopted  at  tliis  stage  the  epitrochlear  and 
axillary  glands  become  inA-oh^ed.  If  the  latter 
group  become  implicated  the  prognosis  is 
absolutely  unfavourable.  All  such  cases  have 
died  after  operation  from  early  recurrence  and 
internal  metastases. 

Articular   and    Osseous    Changes. — Thickenings 
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occur  round  the  joints  in  the  neighbourhood  of 
the  affected  skin  which  may  go  on  to  fibrous 
ankylosis.  On  the  screen  crater-Hke  holes 
with  clean-cut  edges  can  be  seen  in  the  bones 
underlying  X-ray  ulcers.  There  is  no  ground 
for  the  fear  that  harmful  effects  may  be  pro- 
duced through  the  skull  on  the  brains  of  children 
treated  for  ringworm  by  the  X-rays. 

Sterility. — It  has  been  noted  that  unprotected 
workers  with  X-rays  suffer  from  azoospermia, 
but  not  from  impotence.  Occasional  exposure 
to  the  rays  does  not  produce  azoospermia,  but 
it  may  occur  as  a  result  of  treatment  for  pruritus 
ani  if  the  scrotum  is  not  screened.  It  takes 
about  five  months  for  living  spermatozoa  to 
be  produced  again,  though  in  some  cases  as 
long  as  two  years  have  been  required.  In 
women  sterility  is  not  produced  so  easil}'  or 
accidentally  owing  to  the  deeper  situation  of 
the  reproductive  glands.  The  ovaries  are 
most  sensitive  to  the  X-rays  at  a  very  early 
age,  and  later  as  the  climacteric  approaches, 
when  permanent  steriHty  may  be  produced. 
Between  these  ages  sterilization  is  not  likely 
to  be  permanent,  but  the  menses  may  be 
delayed,  diminished  or  prevented  for  a  time 
as  the  result  of  X-ray  treatment  for  acute 
eczema  and  psoriasis,  or  for  uterine  fibroids  or 
haemorrhage. 

Treatment.  It  is  now  quite  possible  to  avoid 
all  these  bad  results.  By  enclosing  the  X-ray 
tube  in  an  impervious  box,  so  that  the  rays  only 


escape  through  an  aperture  towards  the  part 
to  be  examined  or  treated,  the  risks  are  greatly 
limited.  The  operator  can  further  protect 
himself  by  lead-glass  spectacles,  gloves,  aprons 
and  screens ;  the  patient  can  be  protected 
by  accurate  dosage.  In  treatment  work  the 
pastille  of  barium  platinocyanide,  which  turns 
green  with  a  known  dose,  has  reduced  the  risks 
to  a  neghgible  point.  If  dermatitis  occurs  the 
rays  will  naturally  be  avoided  altogether  and 
the  condition  treated  on  the  usual  lines  of  a 
dermatitis.  Ulcers  should  be  freeh*  excised 
and  the  raAV  surface  covered  with  skin  grafts. 
Any  warts  should  be  picked  away  with  the 
point  of  a  knife,  and  any  resulting  ulcers 
treated  as  above.  The  nails  should  be  kept 
short  and  the  tliickened  matrix  peeled  away. 
All  such  procedures  should  be  carried  out  M'ith 
antiseptic  precautions,  because  of  the  great 
liability  for  suppuration  to  occur.  Nepenthe 
in  doses  of  from  five  to  thirty  minims  seems  to 
be  the  best  anodyne  for  the  relief  of  pain. 
Radium  appears  to  have  benefited  X-ray  cancer 
sometimes,  but  as  the  affected  parts  are  from 
the  nature  of  the  case  freely  accessible,  radical 
removal  of  the  disease  is  the  best  course.  Even 
then  the  mortality  at  the  lowest  estimate  is 
about  forty  per  cent.  Fortunately  we  can 
look  forward  with  confidence  to  the  complete 
disappearance  of  all  these  untoward  results 
in  the  future  bv  proper  precautions. 

W.  L.  B. 
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CHRONIC    LEAD    POISONING 

Metallic  lead  in  finely  divided  particles  and 
all  the  salts  of  the  metal  are  poisonous,  with 
perhaps  the  exception  of  the  sulphide  and 
sulphocyanide.  The  principal  salts  met  Anth 
as  poisonous  agents  are  the  neutral  acetate  or 
"  sugar  of  lead,"  the  basic  acetate,  the  carbonate 
or  white  lead,  the  tetra-oxide  and  the  chromate 
or  "  chrome  yellow."  All  the  salts  are  mild 
irritants.  Acute  poisoning  is  generally  due  to 
the  acetate  when  taken  in  large  doses,  either 
by  accident,  with  suicidal  intent,  or  when  admin- 
istered mahciousty.  A  subacute  form  follows 
repeated  small  doses  of  a  soluble  salt. 

Chronic  poisoning  is  generalh'  due  to  (1) 
injurious  industries,  e.  g.  lead-workers,  file- 
makers,  plumbers,  painters,  glaziers,  smelters, 
typefounders,  compositors,  shot-makers,  lead- 
foil-workers,  potters,  glass- workers,  copper- 
workers,  coach-makers,  gas-fitters,  cutlers,  wool- 
manufacturers,  enamellers  of  iron  and  porcelain, 
and  in  the  making  of  vulcanized  rubber  and 
electrical    accumulators ;    (2)  accidental  causes, 


such  as  food  and  water  contamination,  from 
lead  in  vessels  used  for  food  storage  or  cooking, 
and  in  drinking  water  from  cisterns,  boilers  and 
lead  pipes,  and  from  wine  bottles  cleaned  with 
lead  shot.  Beer  and  cider  become  contaminated 
from  leaden  vessels  and  pipes,  spirits  from  lead 
worms  in  the  stiUs,  and  aerated  waters  Avhen  kept 
in  siphons  with  lead  caps  and  valves.  Con- 
fectionery coloured  A\ith  lead  chromate,  edibles 
packed  in  lead  foil,  cosmetics  and  hair  dyes 
containing  lead  produce  symptoms  of  poisomng. 
Many  cases  have  occurred  from  the  taking  of 
diachylon  in  the  form  of  pills,  by  women,  as 
an  abortifacient. 

Illness  caused  by  the  vapour  given  off  from 
newly  painted  rooms  has  been  shown  by 
Prof.  Bailey  to  be  due  largely,  if  not  Avholly, 
to  the  action  of  the  hydrated  oxide  upon  the 
linseed  oil  and  "  dryers  "  with  which  it  is  mixed 
giving  off  deleterious  aldehydes. 

Idiosyncrasy  has  much  to  do  with  the  severity 
of  the  action  of  lead,  and  alcohol  increases  its 
action. 

Symptoms.     The  early  symptoms  are  those 
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of  indigestion,  loss  of  appetite,  pains  in  the 
stomach  and  abdomen  generally,  colic,  constipa- 
tion, metallic  taste  in  the  mouth,  ofTensive 
breath,  icteric  tinge  of  the  skin,  pallor,  anaemia 
and  general  interference  with  nutrition,  a  blue 
line  on  the  gums  in  tlie  neighl)Ourhood  of  carious 
teeth  ;  later  arthralgias,  peripheral  neuritis  and 
cerebral  symptoms  (encephalopathy).  Colic  is 
a  predominant  symptom,  with  pain  about  the 
umbilicus,  retracted  abdomen  with  rigidity  of 
the  muscles,  associated  with  a  slow  and  tense 
pulse  and  absence  of  pyrexia.  Arthralgia  is 
usually  in  the  neiglibourhood  of  the  large 
joints  and  in  the  lumbar  region. 

The  neuritis  causes  paralysis  in  the  extensors 
of  the  hand  and  fingers,  with  wrist -drop.  The 
supinator  longus  escapes.  In  some  cases  the 
paralysis  may  affect  the  muscles  of  the  shoulder 
girdle  and  upper  arm  when  the  supinator  longus  is 
affected.  Both  arms  may  suffer,  but  it  generallj'' 
occurs  first  in  the  one  \\hich  is  most  used.  The 
legs  may  be  affected,  the  tibialis  anticus  escaping. 
There  is  little  or  no  disturbance  of  sensation, 
but  there  is  marked  muscular  atrophy  and  R.D. 
Changes  have  been  found  both  in  nerves  and 
anterior  ganglion  cells  of  the  spinal  cord. 

Encephalopathy  is  evidenced  by  headache, 
insomnia,  vertigo,  blindness,  stupor,  drowsiness, 
excitement,  hallucinations,  delirium,  eclampsia 
and  optic  neuritis.  Lead  is  cumulative,  causes 
interstitial  nephritis  and  gout,  and  forms  a  stable 
combination  with  the  substance  of  the  nervous 
system,  resulting  in  disturbance  of  function  and 
local  destruction. 

One  of  the  earliest  and  characteristic  symp- 
toms of  lead  poisoning  is  the  anaemia,  Mhich 
may  become  pronounced  and  associated  with 
marked  punctate  basophilia  of  the  erythrocytes. 

Lead  produces  tissue  sclerosis,  and  this  is 
especially  seen  in  the  kidneys,  with  albuminuria 
and  the  gei^eral  symptoms  of  contracted  granu- 
lar kidney,  with  marked  cardio-vascular  changes. 
Gout  is  common  in  lead-workers,  and  if  present 
before  is  always  aggravated  by  absorption  of 
the  metal. 

Lead  can  be  detected  in  all  the  tissues  of  the 
body.  It  is  excreted  partly  in  the  urine,  but 
especially  by  the  liver,  which  passes  it  in  the 
bile  to  the  intestines. 

Prognosis.  This  depends  upon  the  chronicity 
and  intensity  of  the  affection.  Where  there 
is  disease  of  the  kidneys  and  profound  mal- 
nutrition improvement  is  slow  and  incomplete. 
Lead  palsy  may  recover  slowly  and  not  return 
unless  re-exposure  takes  place.  Lead  en- 
cephalopathy is  ah\ays  serious. 

Treatment.  This  must  be  preventive,  by  the 
careful  attention  to  cleanliness  of  those  who 
work  in  lead,  and  special  measures  in  industrial 
occupations  to  procure  good  ventilation  and 
the  choice  of  wet  processes  in  manufacture. 


Weak  sidphuric  acid  lemonade  is  useful,  with 
occasional  closes  of  sulphate  of  magnesia  or 
soda,  for  those  Avho  Mork  in  lead. 

The  affected  person  should  be  removed  from 
further  chance  of  contamination.  In  the 
general  treatment  the  bowels  should  be  kept 
ifreely  open  ^\•ith  Epsom  salts  and  the  colic 
relieved  by  atropine  and  morphine ;  joint  pains 
require  local  sedatives  ;  neuritis  may  be  relieved 
by  massage  and  electricity,  ansemia  by  sulphate 
of  iron.  Iodide  of  potassium  is  given  with  a 
view  to  increasing  the  elimination,  but  its  value 
has  been  doubted. 

Sulphur  preparations  seem  to  have  a  more 
definite  effect,  and  to  this  end  sulphur  baths 
and  \\aters  may  prove  very  beneficial. 

A  sulphated  chalybeate  water,  such  as  is  to 
be  had  at  Trefriw  in  North  Wales,  is  to  be 
recommended  because  of  the  sulphur  and  iron 
it  contains.  Prolonged  attention  to  the  general 
health  is  imperative.  R.  J.  M.  B. 


CHRONIC    ARSENICAL    POISONING 

Metallic  arsenic,  if  in  a  finely  divided  state,  is 
poisonous.  The  preparations  in  common  i:se 
which  are  poisonous  are  arsenious  oxide,  arsenic 
acid,  arsenious  sulphide,  copper  arsenite  or 
Scheele's  green,  realgar  or  red  arsenic,  cacodylic 
acid  and  the  cacodylates. 

In  whatever  wa}^  the  poison  is  absorbed  into 
the  system  in  small  and  repeated  amounts, 
whether  medicinally,  by  dust  or  vapour,  com- 
mercial articles — e.  rj.  sheep-dip,  pigments,  dyes — 
external  application,  the  contamination  of  food- 
stuffs or  the  "  arsenic  habit,"  etc.,  arsenic  gives 
rise  to  a  peculiar  train  of  symptoms  comprising 
changes  of  nutrition  and  facial  appearance, 
gastro-intestinal  disturbance,  skin  eruptions 
and  implication  of  the  nervous  system. 

Tliere  is  gradual  emaciation,  raggedness  of 
the  nails,  falling  of  the  hair,  oedema  and  jaundice 
in  some  cases.  The  eyes  become  suffused  and 
reddened,  and  there  may  be  corj'^za.  The 
digestive  disturbance  is  manifested  bj^  dryness 
of  the  mouth,  ulceration,  excoriated  or  silvery 
tongue,  sometimes  salivation,  throat  irritation, 
anorexia,  gastric  pain,  nausea,  and  vomiting, 
diarrhoea,  or  alternating  constipation  and 
diarrhoea. 

The  skin  eruptions  comprise  eczema,  herpes, 
erythema,  urticaria,  keratosis  and  marked  pig- 
mentation, either  in  local  patches  or  diffuse, 
resembling  Addison's  disease.  Occasionally  pem- 
phigoid eruptions  take  place,  or  exfoliation, 
and  the  keratosis  is  most  marked  on  the  palms 
of  the  hands  and  soles  of  the  feet  and  under  the 
nails.  The  nervous  symptoms  are  those  of 
peripheral  neuritis  Mith  numbness,  parsesthesia, 
hypersesthesia  and  great  tenderness,  especially 


GENERAL   MEDICINE 


27 


PHOSPHORUS   POISONING 


of  the  soles  of  the  feet.  The  feet  may  present 
appearances   like   erj'thromelalgia. 

The  affected  muscles  atrophy,  are  tender,  the 
knee-jerk  is  lost,  the  paralysis  may  be  complete, 
and  there  is  R.D.    CEdema  of  the  legs  occurs. 

Tlie  pulse  is  rapid  and  the  heart  sounds 
embryocardial.  There  are  seldom  any  mental 
symptoms. 

Arsenic  is  eliminated  principally  by  the 
kidneys  and  the  boAvels.  It  may  be  present  in  all 
secretions,  the  skin,  nails  and  hair,  liver,  kidneys, 
spleen,  brain,  bone  and  other  structures. 

Treatment.  When  the  condition  has  been 
diagnosed  the  removal  of  the  cause  is  necessary. 
The  diet  should  be  nourishing  and  easily 
digested.  The  general  health  must  be  attended 
to.  Iodide  of  potassium  in  small  doses  has  been 
recommended.  General  treatment  for  the  gas- 
tric and  intestinal  sj^mptoms  is  required.  The 
neuritis  demands  perfect  rest  in  bed,  sedative 
applications  to  relieve  pain,  with  antineuralgic 
drugs  internally.  Later  massage,  electricity 
and  strychnine  are  useful.  The  heart  condition 
calls  for  small  doses  of  strophanthus,  digitalis, 
and  general  tonic  treatment.        R.  J.  M.  B. 

CHRONIC    MERCURIAL    POISONING 

In  a  finely  divided  state  mercury  acts  as  a 
poison,  whether  taken  internally  or  applied,  or 
from  inhalation  of  the  vapour.  Among  its 
poisonous  salts  are  mercuric  chloride  or  corrosive 
sublimate,  the  black  mercurous  oxide,  red  and 
yellow  mercuric  oxide,  red  and  yellow  mercuric 
iodide,  ammonio-chloride  or  white  precipitate, 
mercuric  nitrate,  cyanide,  and  in  some  cases 
the  mercurous  chloride  or  calomel. 

When  taken  in  small  and  repeated  doses  the 
symptoms  of  chronic  poisoning  arise.  Apart 
from  the  prolonged  use  of  mercury  as  a  thera- 
peutic agent,  poisoning  generally  occurs  among 
workers  in  the  metal,  or  its  salts. 

The  symptoms  comprise  anorexia,  dyspepsia, 
nausea,  colic,  diarrhoea,  emaciation,  anaemia 
and  asthenia,  salivation,  fcetor  of  the  breath, 
stomatitis  and  gingivitis.  The  teeth  loosen  and 
there  may  be  periostitis  of  the  jaw.  There  maj^ 
be  glycosuria  and  albuminuria.  The  nervous 
system  becomes  affected ;  there  is  fine  tremor 
of  the  muscles  of  the  tongue  and  face,  spreading 
later  to  the  arms  and  legs.  At  first  it  is  of  the 
"intention"  type;  later  it  becomes  constant, 
only  lessened  by  sleep.  The  speech  is  stammer- 
ing, and  more  or  less  paralysis  follows ;  there  is  no 
R.  D.  There  may  be  alteration  of  sensation, 
e.  g.  anaesthesia,  parsesthesia,  neuralgia. 

Mental  symptoms  arise :  excitability,  in- 
somnia, depression  and  hebetude,  headache, 
and  even  hallucinations  and  mania.  Erythema, 
eczema  and  pustular  eruptions  may  occur  on 
the  skin. 


The  treatment  consists  in  the  removal  of  the 
cause  and  the  administration  of  potassium 
iodide.  The  bowels  should  be  regulated,  the 
genera]  nutrition  sustained,  the  gastro-intestinal 
symptoms  relieved  by  bismuth  and  opium  if 
necessary,  the  mouth  with  mild  astringent  and 
antiseptic  mouth  washes,  and  the  nervous  system 
by  massage  and  electricity  and  general  tonics. 
Atropine  may  be  useful  in  allaving  salivation. 

R.  J.  M.  B. 


PHOSPHORUS   POISONING 

Phosphorus  is  a  poAverful  poison ;  the 
yellow  phosphorus  is  poisonous,  the  red  is  not. 
It  is  generally  taken  suicidally  in  the  form  of 
match  heads  or  phosphorus  paste.  Children 
may  suck  match-heads,  and  women  have  used 
phosphorus  as  an  abortifacient.  Phosphorus 
may  cause  poisonovis  symptoms  if  applied 
externally,  and  workers  in  it  may  suffer  from 
chronic  effects.  Finely  divided  phosphorus  is 
the  most  poisonous.  Safety  matches  made 
of  the  red  or  allotropic  form  are  not  poisonous. 

In  Acute  Poisoning  there  is  marked  gastric 
irritation,  with  nausea  and  vomiting ;  the  vomit 
is  luminous  in  the  dark;  it  may  contain  blood. 
There  is  marked  thirst,  a  burning  sensation 
in  throat  and  stomach,  eructations,  and  a 
garlic  odour  of  the  breath.  There  may  be 
diarrhoea.  The  abdomen  may  be  distended. 
The  pulse  is  feeble,  and  the  patient  may  die  in 
collapse  or  during  an  attack  of  convulsions. 

These  symptoms,  however,  may  pass  off, 
and  for  a  period  of  three  days  or  more  there  may 
remain  some  malaise  only ;  but  the  respite 
is  generally  followed  by  the  third  stage,  ushered 
in  by  the  onset  of  jaundice,  with  tenderness  and 
enlargement  of  the  liver,  epigastric  pain,  tym- 
panites and  vomiting  of  altered  blood.  Haemor- 
rhages from  the  mucous  membranes  and  under 
the  skin  may  occur.  The  urine  is  diminished, 
contains  bile  pigments, blood  and  casts,  and  there 
may  be  leucin  and  tyrosin.  Collapse,  rapid 
feeble  pulse,  sweating,  convulsions  and  coma 
may  precede  death.  The  Uver  may  atrophy 
before  death.  It  is  rare  for  recovery  to  take 
place  after  jaundice  and  enlargement  of  the 
liver  have  set  in.  The  symptoms  of  this  stage 
closely  resemble  those  of  acute  yellow  atrophy 
of  the  liver ;  as  a  rule  the  gastric  symptoms  are 
more  severe,  and  there  is  an  interval  between 
these  and  the  onset  of  the  jaundice  in  phos- 
phorus poisoning,  and  the  leucin  and  tyrosin 
are  generally  found  in  the  urine  voided  just 
before  death. 

Treatment.  The  stomach  should  be  emptied 
with  the  siphon  tube  or  pump,  and  washed 
out  with  warm  water  containing  a  drachm  of 
old  oil  of  turpentine  to  the  pint,  or,  what  is 
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more  easily  obtained,  "  sanitas  "  solution. 
Potassium  permanganate  in  one  per  cent, 
solution  is  advocated  for  lavage  and  drinking. 
Peroxide  of  hydrogen  solution  (three  per  cent.) 
has  been  recommended,  but  oils  or  fats  must  be 
avoided.  Magnesia  mav  be  civen  in  demulcent 
drinks,  and  opium  for  the  pain.  The  turpentine 
may  be  given  in  mucilage  for  several  days  to 
keep  the  bowels  acting. 

Chronic  Poisoning. — Workers  in  phosphorus 
who  iiiliale  the  fumes  are  liable,  especially  if 
in  ill-health,  to  suffer  from  "  lucifer  disease," 
phosphorus  necrosis  or  "  phossy  jaw."  The 
improved  hygienic  conditions  of  match  factories, 
periodical  dental  examination  and  the  increasing 
use  of  the  red  phosphorus  have  done  much  to 
lessen  the  occurrence  of  this  form  of  poisoning. 
The  fumes  lessen  the  nutrition  of  the  2:>eriosteum 
and  bone ;  the  disease  commences  in  the  neigh- 
bourhood of  decayed  teeth,  affecting  mostly 
the  lower  jaw,  causing  gingivitis,  periostitis 
and  necrosis  ;  the  teeth  fall  out,  and  the 
septic  condition  which  arises  in  addition  to  the 
general  action  of  the  phosphorus  materially 
undermines  the  health,  causing  anaemia,  dys- 
pepsia, diarrhoea,  purpura,  albuminuria  and 
hectic  fever.  Tubercle  of  the  bone  may  be 
associated  with  the  necrosis.  Fragilitas  ossium 
also  is  caused  by  chronic  phosphorus  poisoning. 

Treatment.  The  local  treatment  is  surgical. 
Free  ventilation  of  factories  is  essential,  onlv 
those  vdxAi  sound  teeth  should  be  employed  in 
the  factory,  and  the  teeth  should  be  regularly 
and  carefully  examined  and  kept  in  good 
rendition.  R.  J.  M.  B. 

CARBON    MONOXIDE    POISONING 

The  gas  carbon  monoxide,  CO,  is  formed  in 
a  variety  of  ways,  one  being  the  oxidation  of 
carbon  at  a  high  temperature  in  the  presence 
of  oxygen.  Carbon  burns  directly  to  CO  at 
10U0°  C.  It  is  produced  at  the  electrodes  or 
from  the  charges  of  electric  furnaces,  in  blast 
furnaces,  from  brick  kilns,  coal  fires  in  grates, 
stoves  and  furnaces,  burning  charcoal,  burning 
of  "briquettes"  of  "smokeless  fuel"  Avhich 
are  used  as  foot-warmers  and  for  heating  closed 
carriages;  from  the  use  of  "geysers  "  in  bath- 
rooms, when  gas  flames  come  in  contact  with  be- 
sooted  surfaces,  in  lamps  turned  low,  after  blast- 
ing operations,  and  from  the  slow  combustion  of 
wood  in  burning  buildings.  It  is  responsible 
for  the  poisonous  properties  of  illuminating  gas 
wliich  contains  it ;  coal  gas  contains  7"5  to  9  per 
cent,  and  water  gas  40  per  cent. ;  after  carburet- 
ting  and  before  addition  to  coal  gas  it  contains 
2u  per  cent.  The  gas  has  no  odour  and  leakage 
•annot  thus  be  detected.  It  is  freely  respirable, 
causing  no  irritation  of  the  air  passages.  It 
ri^places  the  oxygen  of  the  blood  volume  for 


volume ;  its  afhnity  for  haemoglobin  is  200 
times  that  of  oxygen.  Air  containing  "05  per 
cent,  is  distinctly  toxic,  0"2  per  cent,  causes 
urgent  symptoms  and  1  per  cent,  is  accepted 
as  fatal. 

When  mixed  with  air  it  is  poisonous  before 
the  exj^losive  point  is  reached.  Death  occurs 
before  the  whole  of  the  haemoglobin  is  saturated ; 
one-third  saturation  causes  characteristic  symp- 
toms, with  half  saturation  they  are  urgent. 
When  the  capacity  of  the  blood  to  take  up 
oxygen  is  reduced  30  per  cent,  below  normal 
death  occurs.  Death  ma}^  take  place  before  the 
haemoglobin  is  sufficiently  charged  to  give  the 
spectrum  of  COHb. 

The  poison  may  act  instantaneously. 

Acute  Poisoning. — Sym'ptoms.  These  comprise 
excitation,  headache,  vertigo,  throbbing  of  the 
temples,  nausea  and  vomiting,  red  patches  on 
the  skin,  red  face,  relaxation  of  voluntary  and 
involuntary  muscles,  ana?sthesia  and  lost  re- 
flexes. The  anaesthesia  and  paresis  commence 
in  the  lower  extremities  and  spread  to  the  trunk. 
The  pulse  becomes  feeble  or  imperceptible ; 
drowsiness,  coma  and  even  convulsions  precede 
death.  The  eyes  are  staring,  suffused,  hyper- 
aemic,  the  pupils  dilated  and  insensible  ;  the  skin 
becomes  cold  and  cyanotic  and  the  lips  covered 
with  froth ;  the  temperature  is  subnormal.  The 
urine  contains  a  reducing  substance,  glycuronic 
acid ;  there  may  be  albuminuria.  Death  follows 
paralysis  of  the  respiratory  centre.  Many  of 
those  who  recover  have  no  remembrance  of 
symptoms,  others  claim  to  have  suffered 
acutely.  Certain  sequelae  of  an  acute  attack 
may  occur ;  Becker  and  Scliwerin  place  them  in 
four  groups  : — (1)  Primary  gangrene,  blisters  and 
decubitus ;  (2)  primary  haemorrhages,  pulmon- 
ary, and  cerebral ;  (3)  persistence  of  redness  of 
the  skin ;  (4)  secondary  haemorrhages  into  the 
nervous  system,  idiocy,  imbecility,  chorea,  para- 
lysis,   dementia. 

Chronic  Poisoning. — Repeated  inhalation  of 
the  gas  in  small  amounts  produces  symptoms 
comprising  headache,  neuralgias,  anaemia,  dysp- 
noea, emaciation,  peripheral  neuritus  and  mental 
impairment.  The  milder  symptoms  occur  in 
those  who  occupy  ill -ventilated  rooms  heated 
with  a  close  stove,  or  gas  stove,  or  from  imjoer- 
f ect  gas  fittings ;  the  last  are  especially  dan- 
gerous if  Avater  gas  is  used  for  illumination. 

TJie  Blood.  This  gives  a  characteristic  spec- 
trum. Two  bands  are  visible  between  the  D 
and  E  lines  of  the  spectrum,  shghtly  nearer 
to  the  violet  end  than  those  of  OoHb.  These 
bands  are  not  altered  bv  the  usual  reducing 
agents.  The  blood  has  a  characteristic  cherry- 
red  colour  which  it  retains  for  a  long  time, 
and  Avhen  mixed  with  water  gives  a  decided 
pink  colour. 

Treatment.     The  patient  should  be  removed 
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to  the  open  air  and  artificial  respiration  carried 
out  with  perseverance.  Oxygen  inhalation  is 
the  surest  and  quickest  remedy.  Nitro-gtycerine 
hypodermically,  ether  also,  and  stimulants  by 
the  bowel  are  desirable.  Electrical  stimulation 
of  the  phrenics  may  be  necessary.  Venesection 
may  be  done,  followed  by  intravenous  injection 
of  defibrinated  blood.  R.  J.  M.  B, 

COAL   GAS 

Coal  gas  contains  hydrogen  and  methane 
principally,  along  Avith  carbon  dioxide  and 
monoxide,  ammonia,  hydrogen  sulphide  and 
sulphides  of  carbon.  Its  poisonous  property 
is  the  CO  which  it  contains.  It  has  a  peculiar 
and  characteristic  odour,  which  allows  its  detec- 
tion in  case  of  leakage.  It  becomes  a  dangerous 
explosive  in  the  proportion  of  1  in  10  of  air.  It 
is  toxic  before  this  is  reached.  It  may  per- 
colate through  soil  and  lose  its  odour. 

Symptoms.  These  are  giddiness,  headache, 
weak  pulse,  vomiting,  stertor,  contracted  pupils, 
unconsciousness,  cj''anosis  of  the  face  with 
froth  at  the  mouth,  subnormal  body  tempera- 
ture, convulsions,  coma.  The  blood  changes 
are  those  of  CO.  Red  patches  may  occur  on 
the  thighs.     Vide  poisoning  by  CO. 

Treatment.     As  for  CO.  R.  J.  M.  B. 

COMBUSTION    PRODUCTS 

Toxic  effects  have  been  produced  by  inhala- 
tion of  the  gases  generated  by  explosives.  The 
principal  gases  are  carbon  dioxide  and  nitrogen. 

Gunpowder  yields  a  considerable  amount  of 
CO  and  sulphuretted  hydrogen.  Nitroglycerine, 
dynamite  and  gun-cotton  yield  a  large  amount 
of  CO.  Tonite  ;y-ields  very  little  CO,  and 
roburite  none.     Smokeless  powders  give  off  CO. 

The  manufacture  of  "  roburite  "  and  "  sicher- 
heit,"  which  contain  dinitrobenzine,  is  fraught 
with  danger  from  this  substance,  causing  in 
acute  cases  cyanosis  of  the  face  or  the  whole 
body,  headache,  vertigo,  paresis,  coldness,  quick 
pulse,  dyspnoea,  shalloAv  breathing  with  long 
intervals,  and  coma.  Vomiting  may  occur,  and 
the  blood  becomes  a  chocolate  colour. 

A  chronic  form  of  poisoning  produces  lividity 
and  cyanosis,  with  gastritis,  hepatic  enlargement 
and  jaundice,  numbness,  paraesthesia,  numb- 
ness and  cramps  in  the  muscles,  amblyopia 
with  concentric  contraction  of  vision  fields 
and  central  scotoma.  The  blood  is  hke  that 
of  pernicious  anaemia,  and  the  urine  broMU  or 
blackish.  R.  J.  M.  B. 

SULPHURETTED    HYDROGEN 

Sulphuretted  Hydrogen  Poisoning  may  occur  in 
laboratories  or  from  the  inhalation  of  sewer  gas 
which  contains  it. 

Symptoms.     When    the    gas    is     moderately 


diluted  there  are  giddiness,  throbbing  head- 
ache, pain  in  the  stomach,  nausea  and  vomiting, 
diarrhoea,  dyspnoea,  irregular  pulse,  and  some- 
times delirium  and  coma.  If  recovery  take 
place  mental  symptoms  may  follow,  also  bron- 
chitis and  broncho -pneumonia.  If  slightly 
diluted,  sudden  weakness,  with  great  collapse, 
cj^anosis,  heart  failure,  dilated  pupils,  delirium, 
convulsions  and  coma  precede  death. 

The  gas  combines  firmly  with  haemoglobin. 
The  spectrum  shows  two  bands  of  0.,Hb,  and  a 
third  in  the  red  between  C  and  D,  Mhich 
remains  when  a  reducer  is  added. 

Treatment.  Artificial  respiration,  oxygen  in- 
halations, warmth.  Inhalations  of  chlorine  well 
diluted  with  air  have  been  recommended. 

R.  J.  M.  B. 

CARBON    BISULPHIDE 

This  substance  is  used  in  certain  industries 
for  the  solution  of  fats,  oils,  gutta-percha  and 
india-rubber.     It  has  a  very  disagreeable  odour. 

Acute  Poisoning  is  rare,  and  causes  laboured 
breathing,  cyanosis,  tremors,  coldness,  dilated 
and  fixecl  pupils,  collapse  and  unconsciousness. 
The  odour  of  CSo  is  present  in  the  excreta. 

Treatment.  If  taken  internally  the  stomach 
tube  must  be  used.  Warmth  and  stimulants 
are  called  for,  and  artificial  respiration  should 
be  carried  out. 

Chronic  Poisoning.  —  There  are  two  stages, 
one  of  excitement  and  one  of  depression.  In 
the  former  there  are  persistent  headache,  colic, 
nausea  and  vomiting,  irritability,  tinnitus 
aurium,  insomnia  and  even  mania ;  in  the  latter 
anaesthesia  of  skin  and  mucous  membranes, 
neuritis  and  paralysis.  Ambh'opia  and  scoto- 
mata  are  common,  and  optic  atropliy  may 
occur.     Anaemia  is  common.         R.  J.  M.  B. 

POISONING   BY  CARBON   DIOXIDE,  CO, 

This  gas,  known  as  "choke  damp,"  occurs  in 
mines  after  explosions,  in  deep  wells,  old  caves, 
cisterns,  brewers'  vats,  and  in  the  vicinity  of 
active  lime  and  brick  kilns,  also  in  aerated 
Avater  factories.  Workers  in  these  situations 
are  liable  to  be  poisoned  by  the  gas.  TA\-enty 
per  cent  of  COo  in  the  air  would  prove  fatal, 
while  five  per  cent,  is  dangerous  and  may 
cause  death.  To  test  the  atmosphere  a  lighted 
candle  is  placed  in  it ;  if  the  flame  go  out  tlie 
atmosphere  is  dangerous.  However,  a  candle 
will  burn  in  twenty-five  per  cent,  of  COo  in  air, 
so  that  the  atmosphere  must  not  be  accepted 
as  safe  if  the  candle  still  remains  alight.  The 
burning  of  the  candle  is  no  test  of  security  from 
danger  in  a  suspected  atmosphere. 

Symptoms.  If  the  gas  be  pure  or  concen- 
trated, such   as   is   found  in   wells   or   vats,  it 
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causes  spasm  of  the  glottis,  loss  of  consciousness 
and  muscular  power,  and  death  may  take  place 
at  once.  When  diluted  M'ith  air  and  breathed 
it  causes  weight  and  fullness  in  the  head,  vertigo, 
distress  in  breathing,  palpitation  and  drowsi- 
ness. Later  tliere  is  loss  uf  muscular  power, 
cyanosis,  gradually  increasing  insensibihty  and 
stertor;  convulsions  and  delirium  may  occur. 
The  victim  dies  of  asphyxia,  the  gas  not  only 
acting  directly  Init  also  preventing  the  excretion 
of  physiologically  formed  CO.j-  Death  follows 
when  it  is  respired  long  enough,  even  when 
inixed  \A'ith  a  normal  amount  of  oxygen. 

Chronic  exposure  in  ill-ventilated  apartments 
produces  anaemia  and  malnutrition. 

Treatment.  Removal  to  fresh  air,  vene- 
section, artificial  respiration,  oxygen  inhalations, 
stimulants  and  warmth.  Galvanism  mav  be 
useful.  R.  J.  M.  B. 

ACETYLENE    GAS 

This  gas  has  a  peculiar  odour  of  geranium. 
It  is  a  jDroduct  of  the  incomplete  combustion 
of  hydrocarbons,  and  is  formed  Avhen  lamps 
or  gas  jets  are  burned  with  insufficient  air, 
e.  g.  a  Bunsen  burner  which  has  "  lighted 
back,"  also  from  the  use  of  oil  stoves,  and 
gas  cooking  and  heating  apparatus.  It  is 
used  for  illumination,  and  formed  b}^  the  action 
of  water  on  calcium  carbide.  It  forms  a  highly 
explosive  mixture  Mith  air.  It  is  not  a  potent 
poison.  Continued  exi)osure  to  it  produces 
anaemia,  malnutrition  and  nervous  symptoms. 
On  animals  it  jiroduces  narcosis.  It  does  not 
combine  with  haemoglobin,  but  acts  as  an 
indifferent  gas.  R.  J.  M.  B. 

NITROGEN    MONOXIDE,    NITROUS    OXIDE 

This  is  known  as  ""  laughing  gas";  it  has 
.1  sweetish  taste  and  smell. 

Symptoms.  When  breathed  in  small  quanti- 
ties it  produces  tingling  sensations  and  induces 
laughter,  hence  its  name.  "Wlien  breathed  for 
auiosthetic  purposes  the  skin  becomes  livid, 
the  blood  pressure  raised,  and  unconsciousness 
follows.  It  acts  first  upon  the  higher  nerve 
centres,  then  upon  the  spinal  cord,  medulla  and 
heart.  If  pushed  too  far  it  causes  death  from 
asphyxia.  h\  ordinary  use  for  anaesthesia,  the 
latter  is  rapidly  procured  and  recovery  follows 
(luickly  when  the  administration  is  stopped.  It 
has  peculiar  effects  upon  certain  people,  and 
they  may  not  only  show  the  symptoms  of 
hilarity,  but  in  some  cases  become  extremely 
violent.  R.  J.  M.  B.  ' 

PETROL    FUMES 

Petrol  fumes  produce  toxic  eft'ects  upon  those 
who  inhale  them. 

Symptoms.     The    following    symptoms    have 


been  produced :  perverted  taste,  dysphagia, 
headache,  giddiness,  cyanosis,  insensibility, 
mania  and  imbecility.  The  maniacal  outbreak 
occurs  during  recover}-.  PeriijJieral  neuritis 
may  follow.  R.  J.  M.  B. 

NAPHTHA,  BENZOL  OR  BENZENE 

This  causes  poisoning  when  swallowed  or 
from  the  inhalation  of  the  vapour,  as  occurs  in 
glove-cleaning,  waterproofing,  etc.  A  number 
of  deaths  have  taken  place  from  the  poison 
havmg  been  swallowed  and  also  from  inhala- 
tion of  the  vapour. 

Syinptoms.  In  acute  poisoning  there  is 
excitement,  flushing  of  the  face  and  cyanosis, 
dilated  pupils,  headache,  slow  breathing,  stupor 
and  coma,  Avith  gastro-intestinal  irritation. 
There  may  be  hallucinations  and  delirium. 

Some  people  are  more  susceptible  to  the 
vapour  than  others  and  are  obliged  to  desist 
from  working  in  it.  Women  become  intoxicated, 
excited  and  hysterical ;  it  causes  headache, 
vertigo,  narcosis  and  inability  to  walk,  and 
occasionally  vomiting.  In  some  cases  numerous 
small  haemorrhages  occur. 

AVhen  the  vapour  is  concentrated  there  may 
be  rapid  coma  and  death. 

Treatment.  When  swallowed,  the  stomach 
tube  should  be  used  and  ether  and  strychnine 
given  hypodermically. 

In  case  of  vapour  effects,  removal  to  the  open 
air,  artificial  respiration,  inhalation  of  oxygen 
and  restoratives  are  required.        R.  J.  M.  B. 


SULPHUR    DIOXIDE 

This  is  an  irresjjirable  gas  with  the  odour 
of  burning  sulphur.  It  is  a  preservative  and 
bleaching  agent,  is  used  for  disinfection,  and 
occurs  in  certain  industries. 

Symptoms.  Inhalation  causes  a  feeling  of 
suffocation,  with  spasm  of  the  glottis  and 
marked  irritation  of  the  nose,  trachea  and 
bronchi,  causing  coughing  and  sneezing. 
Opacity  of  the  cornea,  dyspnoea,  cyanosis  and 
convulsions  may  occur.  R.  J.  M.  B. 

CHLORINE 

This  gas  is  used  as  a  bleaching  agent  and 
disinfectant.  In  chemical  works  a  form  of 
chronic  poisoning  occurs,  in  which  the  symptoms 
comprise  anaemia,  emaciation,  gastric  catarrh, 
dental  caries,  bronchitis  and  emphysema.  If 
concentrated  it  causes  dyspnoea,  violent  cough 
and  haemoptysis,  stupor  and  syncope. 

Treatment.  Fresh  air,  ether  or  steam  inhala- 
tions, and  the  general  treatment  of  bronchitis 
and  other  lung  complications.         R.  J.  M.  B. 
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PHOSPHORETTED    HYDROGEN 

This  is  a  very  poisonous  gas.  Deaths  have 
occurred  on  board  ships  carrying  cargoes  of 
electrolytic  ferrosilicate  containing  calcium  phos- 
phide. It  reduces  the  oxyheemoglobin.  It  may 
produce  rapid,  followed  by  slow  and  laboured, 


breathing  and  convulsions. 


R.  J.  M.  B. 


ARSENURETTED    HYDROGEN 

This  gas  has  proved  fatal  in  several  cases.    It 
is  the  most  poisonous  of   the  inorganic   com- 


pounds of  arsenic.  It  has  an  odour  of  garhc. 
It  proves  fatal  in  minute  quantity. 

Symptoms.  They  comprise  malaise,  shiver- 
ing, headache,  vomiting  and  epigastric  pain, 
lumbar  pain,  disintegration  of  the  blood,  with 
profound  haemolysis,  anaemia  and  haemorrhages 
from  mucous  membranes  and  kidneys.  There 
is  profound  jaundice  even  to  mahogany  colour. 
Suppression  of  urine  and  coma  follow.  Death 
may  not  take  place  until  the  fifth  day. 

Treatment.  Inhalations  of  oxygen.  Vene- 
section followed  bv  transfusion  of  blood  mav  be 
of  value.  ^  R.J.  M.  B. 


DISEASES   CAUSED   BY   ORGANIC   AGENTS 


ALCOHOLISM    AND    DRUG    HABITS 

Alcoholic  Intolerance.  There  is  considerable 
individual  difference  in  the  susceptibility  to 
drugs  such  as  strychnine,  atropine  and  morphine. 
The  same  is  true  of  alcohol.  Some  persons  are 
intoxicated,  and  even  rendered  violent  and  re- 
fractory, by  very  small  quantities.  Most  police 
cases  entered  as  "'  drunk  and  disorderly  "  belong 
to  this  class.  The  condition  induced  is  known 
as  hysterical,  or  maniacal  drunkenness  (mania 
a  potu)  according  to  the  degree  of  violence  of 
the  outbreak.  Such  cases  always  show  some 
mental  defect,  and  they  constitute  the  bulk  of 
the  chronic  alcoholists  who  eventually  come 
under  the  care  of  the  State. 

Branthwaite  classifies  these  latter  as  (a) 
degenerates,  imbeciles,  and  epileptics ;  and  (6) 
moral  and  social  defectives,  and  he  emphasizes 
the  fact  of  their  extreme  susceptibility  to 
alcohol.  Cases  of  insanity  entered  in  asylum 
records  as  due  to  drink  belong  to  one  or 
other  class.  It  should  be  noted  that  these  con- 
genitally  defective  persons  are  never  systemati- 
cally heavy  drinkers,  their  great  susceptibility 
preventing  this ;  hence  tlie}^  rarely  display  the 
degenerative  changes  met  with  among  chronic 
drinkers.  Thus  among  30,300  congenitally  de- 
generate inebriates  under  the  Inebriates  Act,  but 
one  case  of  cirrhosis  of  the  liver  was  recorded ; 
and  Mott  has  seen  but  a  single  example  of 
this  condition  in  his  extended  experience  at 
Claybury  Asylum. 

Extreme  susceptibility  to  the  intoxicating 
action  of  alcohol  indicates  nervous  instability ; 
and,  contrariwise,  non-susceptibility  to  its 
influence  generally  goes  along  with  a  stable 
nervous  organization. 

Tolerance.  Just  as  some  are  intolerant  of 
alcohol,  so  others  are  highly  tolerant  of  it,  i.  e. 
they  can  consume  a  considerable  quantity 
without  getting  intoxicated.  Such  tolerance 
is  partly  congenital,  but  a  considerable  degree 


of  it  can  be  acquired  by  systematic  drinking. 
Those,  however,  who  are  highly  intolerant  of 
alcohol  are  prevented  from  systematic  drinking 
by  this  very  susceptibility,  and  thus  cannot 
acquire  tolerance. 

The  tolerance  (whether  congenital  or  ac- 
quired) of  the  chronic  drinker  always,  as 
Francis  Hare  insists,  implies  a  corresponding 
intolerance  of  a  sudden  reduction  in  the  quantity 
of  alcohol  circulating  in  the  blood  :  the  reduc- 
tion leads  to  such  phenomena  as  anorexia, 
vomiting,  insomnia,  tremor,  restlessness,  de 
lirium  tremens,  and  alcoholic  epilepsy.  Hare 
has  shown  that  delirium  tremens  only  occurs 
in  chronic  heavy  drinkers  in  whom  a  large 
reduction  in  the  quantity  of  circulating  alcohol 
has  occurred.  Alcoholic  vomiting  ma}'  in  this 
way  induce  the  delirium.  When  delirium 
tremens  follows  upon  operations  and  com- 
plicates acute  diseases,  e.  g.  pneumonia,  it  is 
largely,  if  not  entirely,  because  the  patient  is 
allowed  much  less  than  his  wonted  quantity  of 
alcohol.  Hence  the  iriiportance  in  all  cases  of 
emergency  operations  of  making  sure  that  the 
patient  is  not  a  heavy  drinker,  and  of  remember- 
ing that  many  heavy  drinkers  regard  themselves 
as  strictly  temperate.  Patients  of  this  kind 
should  have  their  alcohol  graduailv  tapered 
off. 

These  remarks  apply  to  all  drug  habits. 
When  a  high  degree  of  morphine  tolerance  has 
been  acquired,  sudden  withdrawal  of  the  drug 
may  cause  delirium,  diarrhoea,  and  collapse 
which  may  be  fatal.  The  withdrawal  of 
veronal  from  one  who  has  been  accustomed  to 
large  quantities  of  it  may  give  rise  to  very 
similar  symptoms  (Hare),  and  the  same  is  true 
of  chloral.  Less  serious  symptoms  appear  to 
follow  the  sudden  withdrawal  of  cocaine  in 
the  case  of  the  cocainist.  In  the  case  of  the 
habitual  smoker  the  sudden  deprivation  of 
tobacco  causes  little  more  than  discomfort. 

It  should  be  noted  that  the  tolerance,  both  of 
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alcohol  and  of  drugs,  diminishes  if  they  are 
abstained  from  for  a  time,  so  that  much  smaller 
quantities  than  were  easily  tolerated  before, 
may  then  prove  dangerous. 

Causation.  The  great  predisposing  cause  of 
alcoholism  is  the  tendency,  congenital  cr 
acquired,  to  be  agreeably  affected  by  it — the 
capacity  for  alcoholic  euphoria.  It  is  this 
which  begets  the  desire  for  alcohol,  amounting 
often  to  actual  craving.  With  some  people 
alcohol  has  no  power  to  produce  euphoria ; 
with  others  it  engenders  it  to  an  intense 
degree,  and  in  such  desire  is  correspondingly 
great.  The  craving  may  be  continuous,  or  it 
ma\'  come  on  paroxysmally,  as  in  dipsomania. 
A  strong  will  may  overcome  it,  but  the  strongest 
may  be  powerless  against  it  if  it  is  intense.  On 
the  other  hand,  moderate  desire  may  lead  to 
constant  excess  if  the  will  is  A\eak.  In  short,  the 
tendency  to  alcoholism  varies  directly  with  the 
desire  for  alcohol,  and  inversely  with  strength  of 
will  and  force  of  character.  In  the  absence  of 
desire  a  weak-willed  person  remains  sober. 
Among  the  exciting  causes  are  early  training 
and  example,  grief,  worry,  jealousy,  loneli- 
ness, ennui  (e.  g.  from  lack  of  occupation), 
life  in  the  tropics  (where  lassitude  may  co- 
operate Avith  ennui),  free  accessibility  (as  in 
the  case  of  publicans,  barmaids  and  commercial 
travellers)  and  mental  depression  (periodic  de- 
pression may  give  rise  to  periodic  alcoholism). 

The  habit  may  be  initiated  by  the  taking  of 
alcohol  to  overcome  shyness,  or  to  avert  "  stage  " 
or  "speech"  fright;  to  alleviate  pain  {e.g. 
neuralgia,  dysmenorrhsea) ;  or  to  relieve  a 
feeling  of  sinking  (such  as  may  occur  in 
women  at  the  climacteric).  The  medical  man 
may  unwittingly  start  the  habit  by  prescribing 
alcohol  for  disease,  e.g.  in  fevers,  or  in  the 
convalescent  stage  of  exhausting  or  depressing 
disease. 

The  Varieties  of  Alcolwlism.  The  follo\Aing 
four  types  are  distinctive.  Intermediate 
varieties  are,  however,  met  with — 

Ua)  Dipsomania 

1.  Recurrent  Alcohohsm  -  (6)  Pseudo    -    Dipso- 

[  mania. 

j  (c)  Chronic  Inebriety 

2.  Chronic  Alcoholism  .  -  (rf)  Chronic         Sober 

[  Alcoholism. 

1,  (o)  Dipsomania. — This  is  a  recurrent  drink 
monomania.  Between  the  attacks  the  patient 
lias  no  strong  desire  for  alcohol  and  may  even 
'  lislike  it ;  if  he  drinks  it  at  all  it  is  in  moderation 
and  his  tolerance  of  alcohol  is  small.  Though 
the  attack  may  come  on  suddenly,  it  is  generallj^ 
preceded  by  a  premonitory  stage  during  a\  hich 
character  is  profoundly  altered :  a  craving 
for  alcohol  develops  and  the  patient  is  apt  to 


become  secretive.  It  is  this  spontaneous  craving 
which  initiates  the  drinking  bout.  During  the 
paroxysm  the  tolerance  of  alcohol  increases, 
and  enormous  quantities  may  then  be  imbibed 
without  intoxication. 

{b)  Pseudo-Dipsomania. — In  this  there  is  no 
premonitory  stage  and  the  attack  does  not  begin 
spontaneously  :  the  craving  is  induced  by  the 
taste  of  alcohol;  as  in  chronic  alcoholism,  it  is 
the  fatal  "  first  glass  "  which  begets  it.  Once 
this  is  taken,  in  ninety-nine  cases  out  of  a 
hundred  the  strongest  will  is  powerless  to 
prevent  excess. 

The  periodicity  of  pseudo -dipsomania  depends 
.upon  the  periodicity  of  circumstances,  e.  g. 
menstruation,  worry,  boredom,  accessibility, 
o\'erwork,  recurring  illnesses  (influenza,  neu- 
ralgia, asthma,  palpitation). 

2.  In  Chronic  Alcoholism  there  is  steady 
drinking,  and  the  patient  manifests  a  consider- 
able degree  of  alcoholic  tolerance,  and  a  corre- 
sponding intolerance  of  its  sudden  withdrawal. 
This  is  the  form  in  which  widespread  tissue 
changes  (e.  g.  fibrosis,  fatty  heart,  peripheral 
neuritis)  occur.  There  are  two  varieties  of 
chronic  alcoholism — 

(c)  Chronic  Inebriety. — In  this  intoxication 
is  produced  before  satiety  occurs.  The  chronic 
inebriate  does  not  as  a  rule,  however,  become 
more  than  mildly  intoxicated  :  his  intoxica- 
tion, e.  g.,  rarel}^  brings  him  into  conflict  with 
the  law. 

{(l)  Chronic  Sober  Alcoholism — In  this  satiety 
is  reached  before  intoxication  occurs.  Sober 
alcoholists  are  far  more  numerous  than  is 
generally  known.  They  form  a  large  pro- 
portion of  the  patients  entering  sanatoria. 
Most  of  them  have  never  been  intoxicated  and 
would  indignantly  resent  the  imputation  of 
drunkenness.  Many,  indeed,  continue  to 
manage  their  business  affairs  successfully  for 
years. 

Symptoms  and  Complications.  Though  the 
contrary  belief  prevails,  the  drinker  does  not 
usually  betray  his  failing  in  his  countenance. 
The  Norwood  Sanatorium  patients  look  just 
like  ordinary  people.  Occasionally  the  face 
and  eyes  are  congested,  but  this  congestion 
generally  disappears  a,fter  a  few  days'  absti- 
nence. 
I  Acne  rosacea  is  rare  and  is,  moreover,  by 
1  no  means  confined  to  drinkers.  Skin  eruptions, 
e.  g.  acne  and  eczema,  may  break  out  after  the 
alcohol  has  been  abandoned,  OAnng  to  excess 
of  food  which  the  returning  appetite  prompts 
the  patient  to  take. 

Chronic  alcoholism  diminishes  the  resistance 
to  infectious  disorders,  such  as  tuberculosis 
and  pneumonia,  and  renders  the  prognosis 
correspondingly  grave. 

Alcoholic  peripheral  neuritis  is  much   more 
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common  in  slight  and  subacute  forms  than 
in  the  acute.  The  prognosis  is  good  if  absti- 
nence can  be  assured. 

Alcoholic  albuminuria,  as  Francis  Hare  has 
shown,  is  a  common  complication.  Of  forty- 
seven  patients  who  had  ceased  drinking  before 
entering  the  Norwood  Sanatorium,  seventeen 
showed  albumin ;  of  one  hundred  and  six  who 
were  drinking  at  the  time  of  admission,  in  ninet}'- 
six  there  was  albumin.  In  most  the  quantity 
varied  from  a  trace  to  two  per  cent. ;  in  nearly 
all  it  rapidly  disappeared  after  the  alcohol  had 
been  cut  off.  A  high  percentage  of  albumin  is 
generally  indicative  of  prolonged  drinking,  and 
the  need  for  cautious  tapering,  lest  delirium 
tremens  or  alcoholic  epilepsy  supervene. 

The  most  common  hepatic  complication  is 
slight  congestion  of  the  liver,  with  tenderness. 
Atrophic  cirrhosis  is  rare. 

Morning  dry  retching  is  frequent.  It  appears 
to  be  excited  by  the  efforts  to  cough  away  the 
dried  mucus  which  has  collected  on  the  fauces 
and  pharynx  overnight.  Alcoholism  causes  a 
congested  state  of  the  nasal  mucous  membrane, 
and  this  often  leads  to  mouth-breathing  during 
sleep,  with  the  result  that  the  patient  wakes  up 
with  a  dry  mouth  and  throat.  Severe  vomiting 
may  also  result  from  irritability,  sometimes 
amounting  to  catarrh,  of  the  gastric  mucous 
membrane.  This  compels  the  dipsomaniac  to 
desist  from  drinking  and  not  infrequently  puts 
an  abrupt  end  to  his  bout.  In  the  case  of  the 
chronic  alcoholist  it  may  precipitate  an  attack 
of  delirium  tremens  or  of  alcoholic  epilepsy, 
by  causing  a  sudden  reduction  in  the  amount 
of  circulating  alcohol.  The  vomiting  may  be 
checked  by  getting  the  patient  to  drink  a  large 
quantity  of  alkalized  water.  The  fauces  should 
be  titillated  if  vomiting  is  not  immediately 
produced. 

Among  the  nervous  symptoms  from  which  the 
drunkard  is  apt  to  suffer  are  tremor,  restlessness, 
insomnia,  delirium  tremens,  alcoholic  epilepsy, 
and  mania  a  potu.     This  last  occurs  only  in 
the  "  drunk  and  disorderly  "  type  of  nervous 
degenerate ;     the    others    only   in    the  chronic 
drinker  who  is  highly  tolerant  of  alcohol.     Any 
sudden  large  reduction  in  the  usual  supply  may 
induce  them,  and  only  under  such  conditions  do 
delirium  tremens  and  alcoholic  epilepsy  arise. 
Hence  the  need  to  taper  off  the  chronic  alco- 
holist carefully.     Delirium  tremens  shows  itself 
in    from    forty    to    seventy   hours    after   the 
reduction.     Alcoholic  epilepsy  generally  occurs 
sooner,  and  is  less  frequently  preceded  by  fear, 
tremor,  and  restlessness ;    moreover,   it  is   not 
confined  to  those  who  have  acquired  a  high 
grade  of  tolerance.     Delirium  tremens  generally 
terminates  within  four  days  by  crisis,  the  patient 
falling  into  a  long  sleep.     If  prolonged  beyond 
this,  death  or  protracted   insanity  may  result. 
2 


The  preventive  treatment  consists  of  careful 
tapering.  A  full  dose  of  veronal  or  paraldehyde 
should  be  given  for  the  first  few  nights,  and  a 
drachm  of  sodium  bromide  thrice  daily.  The 
attack  may  occasionally  be  aborted  in  its 
earliest  stages  by  giving  alcohol  in  doses  just 
short  of  the  customary  amount.  Once  fully 
developed  the  attack  must  run  its  course.  If 
alcohol  is  then  given  at  all,  the  quantity  should 
be  small.  Hyoscine  in  doses  of  xIq  gr.  to  ^^gv. 
may  be  given  every  six  hours  for  some  days. 

Affections  which  arise  during  and  after  Con- 
valescence from  Chronic  Alcoholism.  As  a  rule 
the  appetite  returns  and  the  patient  recovers 
his  digestive  powers  very  soon  after  his  alcohol 
is  cut  off.  As  the  result  of  the  large  amount 
of  food  which  is  wont  to  be  consumed  then, 
he  is  apt  to  suffer  from  morning  headache, 
or  from  recurrent  attacks  of  anorexia,  diar- 
rhoea, or  sick  headache.  These  generally  yield 
to  a  proper  regulation  of  the  diet. 

Treatment.  In  all  cases  of  alcoholism  the 
best  treatment  is  the  institutional.  For  the 
degenerate  class  of  spasmodic  alcoholists,  who 
are  highly  intolerant  of  alcohol,  prolonged 
seclusion  is  required  (under  the  Inebriates 
Act,  if  necessary ;  patients  can  be  received 
into  private  retreats  under  the  Act).  The 
same  is  necessary  for  the  more  inveterate  cases 
of  chronic  drinkers.  In  cases  of  true  dipsomania 
the  patient  should  be  placed  in  a  sanatorium 
or  home  directly  he  observes  the  symptoms 
of  the  attack  coming  on.  Unfortunately,  he 
rarely  reveals  them  to  any  one,  so  intent  is  he 
upon  satisfying  his  craving. 

In  ordinary  cases  of  chronic  alcoholism, 
whether  the  sober  or  the  inebriate  variety,  a 
course  of  treatment  in  a  voluntary  sanatorium 
lasting  from  six  weeks  to  three  months  suffices. 
This  in  the  vast  majority  of  cases  insures  a 
period  of  abstention  varying  from  weeks  to  years 
after  discharge.  If  the  patient  relapses  he  should 
I  re-enter  the  sanatorium  for  a  further  course 
'  of  treatment.  This  plan  has  several  advan- 
tages. Many,  on  account  of  the  expense  and 
for  other  reasons,  are  prevented  (or  frightened 
away)  from  undergoing  a  long  course  of  treat- 
ment ;  moreover,  a  short  treatment  enables  the 
patient  to  return  soon  to  his  home  and  business, 
and  is  correspondingly  inexpensive. 

In  the  Norwood  Sanatorium  the  patient  is 
not  as  a  rule  suddenly  cut  off  his  drink,  and 
after  the  first  week  or  ten  days  he  is  allowed 
to  leave  the  grounds.  There  is  no  compulsion ; 
the  patient  is  simply  put  upon  his  honour, 
and  this  plan  is  found  to  work  admirably. 
Hundreds  have  been  prevented  from  entering 
sanatoria  and  driven  into  the  hands  of  un- 
desirable people,  in  the  belief  that  they  would 
there  be  suddenly  cut  off  their  liquor  and 
subjected  to  intolerable  restraints. 
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MORPHINISM 


The  details  of  the  treatment  carried  out  in 
the  Norwood  Sanatorium  are  given  in  Francis 
Hare's  work  {Alcoholism  and  its  Treatment). 
It  is  partly  medicinal  and  partly  moral ;  and 
it  should  be  observed  that  in  no  kind  of  sana- 
torium other  than  the  strictly  voluntary,  where 
the  patients  are  put  upon  their  honour  and 
allowed  a  considerable  degree  of  liberty,  can 
moral  influence  be  fully  brought  to  bear  upon 
them. 

As  regards  the  administration  of  alcohol, 
in  most  cases  of  true  dipsomania  it  should 
be  stopped  at  once.  If  left  to  himself  the 
dipsomanic  drinks  to  prostration.  In  chronic 
alcoholism,  inebriate  or  sober,  the  alcohol  should 
be  tapered  off,  the  period  of  reduction  lasting 
about  a  week.  During  rapid  tapering  the  patient 
should  be  kept  in  bed. 

Morphinism.  —  The  chronic  morphinist  is 
wayward,  disorderly,  plausible,  and  apt  to 
be  talkative.  Other  salient  features  are : 
myosis,  emaciation,  sallowness,  dryness  of  the 
mouth,  loosening  of  the  teeth,  gastric  catarrh 
(causing  nausea,  vomiting,  and  pain),  con- 
stipation., insomnia,  impotency,  albuminuria, 
irregular  fever. 

The  symptoms  of  sudden  withdra-wal  are  : 
restlessness,  anxiety,  rigors,  profuse  perspira- 
tion, sneezing,  nausea,  vomiting,  diarrhoea, 
hiccough,  mydriasis,  visual  hallucinations, 
delirium  (sometimes  violent),  and  collapse, 
which  may  be  fatal.  Tliese  symptoms  yield 
to  an  adequate  injection  of  morphine. 

Morpliine  is  excreted  chiefly  by  the  bowel, 
>nly  in  small  degree  by  the  kidneys.  In  the 
•hronic  morphinist  most  of  it  appears  to  be 
ixidized  in  the  tissues. 

Prognosis.  Relapses  are  less  common  than 
la  the  case  of  chronic  alcoholism.  Recovery 
iiay  occur  after  the  habit  has  lasted  twenty 
ir  even  thirty  years.  The  prognosis  is  worst 
in  old  patients.  If  abstinence  causes  a  recur- 
rence of  the  pain  which  led  to  the  habit,  a 
return  to  the  injection  may  be  the  less  of  two 
uvils. 

Treatment.  The  withdrawal  symptoms,  if 
pressing,  may  demand  free  morphia  injections. 
Subcutaneous  injections  of  caffeine  are  helpful 
for  the  collapse  ;  hot  water  enemata  are  useful 
for  the  diarrhoea. 

The  successful  treatment  of  chronic  mor- 
nhinism  requires  tliat  the  patient  should  be 
lemoved  to  a  home  or  sanatorium.  The  ut- 
most care  is  needed  in  cutting  off  all  access  to 
tlie  drug. 

While  the  patient  is  being  weaned  from  the 
habit  the  general  health  should  as  far  as  possible 
be  improved.  After  the  iiiitial  difficulties 
have  been  overcome  he  should  be  put  through 
a  species  of  Weir-IVIitchell  treatment,  consisting 
of  liberal  dieting,  massage,  etc. 


The  customary  plan  of  breaking  the  morphine 
habit  is  by  tapering  off  the  drug.  We  may 
begin  by  reducing  the  dose  to  nearly  one-half, 
but  after  this  the  reduction  should  be  gradual. 
The  chief  difficulty  is  at  the  end  of  the  tapering, 
when  the  patient  is  taking  a  grain,  or  less,  daily. 
It  may  be  some  time  before  we  succeed  in 
getting  him  to  forego  this  allowance. 

Another  plan  is  to  excite  distaste  for  the  drug 
by  inducing  hyoscine  poisoning.  The  patient 
is  put  to  bed  in  a  home,  and  injected  with 
TW  gr-  of  hyoscine,  and  hourly  thereafter 
with  o^o  gr.  until  intoxication  (mild  delir- 
ium, visual  hallucinations,  choreic  movements, 
picking  at  the  bed-clothes,  dilatation  of  the 
pupils,  dryness  of  the  mouth  and  throat)  is 
produced.  This  occurs  in  from  twenty-four  to 
forty-eight  hours.  The  patient  is  maintained 
in  this  condition  for  from  thirty-six  to  forty- 
eight  hours,  by  injecting  from  ^^  gr.  to  -^  gr. 
every  two  or  three  hours.  On  coming  out 
of  the  dehrium  he  no  longer  has  a  cravinof 
for  morphine.  Pilocarpine  injections  (^  gr. 
every  hour)  are  now  given  to  produce  sweating 
and  thus  to  help  the  elimination  of  the 
hyoscine.  Joint  pains,  backache;  and  diarrhoea 
are  at  this  stage  apt  to  develop,  and  are  treated 
by  astringents,  hot  baths,  and  massage.  For 
the  succeeding  two  to  three  months  ten  drops 
of  bromaurum  should  be  given  thrice  daily. 

On  leaving  the  home  the  patient  should 
go  away  for  at  least  three  months,  preferably 
for  a  sea-voyage  with  a  companion  having  the 
necessary  tact  and  ascendancJ^  For  a  year,  or 
even  longer,  after  the  weaning  recurrent  cravings 
may  occur  and  have  to  be  guarded  against. 

Chronic  Cocainism. — The  cocaine  habit  is  gene- 
rally started  b}'  local  application  of  the  drug  to 
the  nose  or  throat.  As  much  as  forty  grains 
daily  have  been  taken.  The  euphoria  is  more 
fleeting  than  that  produced  by  morphine,  and 
the  process  of  weaning  more  difficult.  As  in 
the  case  of  chronic  morphinism,  the  patient  is 
apt  "to  get  sallow  and  emaciated.  Withdrawal 
may  be  followed  by  nausea  and  collapse. 

Ether  Drinking. — This  is  practised  in  some 
parts  of  Ireland.  An  ounce,  costing  about 
fourpence,  is  sufficient  to  intoxicate  those  un- 
accustomed to  the  drink. 

Tobacco  Poisoning.  —  The  worst  form  of 
tobacco  poisoning  is  that  produced  by  chewing 
strong  tobacco ;  cigar  or  pipe  smoking  is  less 
injurious  ;  cigarette  smoking  the  least,  although 
the  cigarette  offers  a  greater  temptation  to 
excess  than  either  cigar  or  pipe.  It  is  a  sig- 
nificant fact  that  no  case  of  tobacco  amblyopia 
from  cigarette  smoking  has  yet  been  recorded. 
The  excessive  smoker  should  be  limited  to  a 
moderate  supply  of  cigarettes,  which  he  should 
make  himself.     Camphor  is  the  best  antidote. 

H.  C. 
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FOOD    POISONING 

Animal  Food  Poisoning 

2Ieat  poisoning,  although  sometimes  due  to  the 
ptomaines  generated  by  putrefaction,  more  fre- 
quently results  from  the  toxins  of  non-putre- 
factive bacteria,  e.  g.  B.  enteritidis,  B.  t;y"phosus, 
and  B.  botulinus.  Of  meat-foods,  pork,  veal,  beef, 
and  horseflesh  are  the  most  liable  to  be  infected 
by  such  bacilli.  The  B.  botulinus  is  chiefly  met 
with  in  sausages.  Its  toxin  resembles  the 
tetanus  toxin,  and  like  the  latter  is  readily 
fixed  by  the  cells  of  the  central  nervous 
system. 

Scurvy  is  by  some  attributed  to  the  action 
of  toxins  present  in  meat-foods. 

3Iilk  may  be  infected  A\-itb   various  patho- 
genetic organisms,  and  in  this  way  may  spread'  ' 
tuberculosis,  enteric  fever,   summer  diarrhoea, 
and  other  diseases. 

Epidemics  of  poisoning  by  bacterially  infected 
cheese  occasionally  occur.  i 

Poisoning  may  be  caused  by  infected  fish. 
The  roes  of  certain  fish  may  be  poisonous  at 
the  spa-wTiing  season. 

Shellfish,  especially  mussels,  frequently  give 
rise  to  toxic  symptoms.  Oysters  may  convey 
the  poison  of  enteric  fever. 

Sym'ptoms.  Those  due  to  B.  enteritidis  and 
its  congeners  result  from  gastro -intestinal 
irritation :  vomiting,  diarrhoea,  colic,  thirst, 
rigors,  faintness,  or  actual  collapse.  In  the 
worst  cases  the  patient  may  sink  into  the  i 
typhoid  state. 

The  poisons  of  putrefaction  (such,  for  in- 
stance, as  may  be  present  in  high  game)  may 
cause  vomiting,  diarrhoea,  and  cutaneous 
eruptions. 

The  toxin  of  B.  botulinus  causes  drvness  and 
redness  of  the  mouth  and  pharynx.     The  main  , 
svmptoms,  however,  are  nervous,  e.  g.  ptosis, 
diplopia,  paralysis  of  accommodation, dilatation 
of  the  pupil,  and  bulbar  paralysis. 

The  symptoms  of  mussel  poisoning  are  largely 
those    of    gastro-intestinal   irritation ;     serious 
nervous   symptoms,  e.  g.    paralysis   and   coma, 
may  also  occur,  and  the  patient  may  succumb  , 
within  a  few  hours. 

Diagnosis.  It  is  well  to  remember  that 
obscure  epidemics  may  owe  their  origm  to 
food  poisoning.  Durham  has  shown  that  the 
blood  of  patients  suffering  from  meat  poison- 
ing gives  a  specific  agglutination  reaction  by 
means  of  which  poisoning  by  the  various  kind 
of  meat  organisms  may  be  identified. 

Prognosis.  The  mortahty  varies  from  five 
to  thirty  per  cent.  It  is  highest  in  mussel 
poisoning  and  in  botulinus. 

Treatment.  Efficient  cooking  is  a  preven- 
tive against  bacterial  infection.     A  temperature  , 


of  80°  C.  suffices  to  destroy  the  B.  botulinus. 
In  this  connection  it  has  to  be  remembered  that 
rapidly  cooked  sausages,  although  burned 
externallj',  may  be  raw  in  the  centre. 

If  after  poisonous  food  has  been  taken  there 
is  not  free  vomiting,  an  emetic  should  be  given, 
or  the  stomach  washed  out.  An  ounce  of 
castor  oil  and  ten  to  fifteen  drops  of  laudanum 
should  be  administered,  even  though  diarrhoea 
be  present.  Severe  diarrhoea  should  be  treated 
by  morpliine  injections.  Collapse  may  re- 
quire stimulants,  or  even  subcutaneous  (or 
intravenous)  injections  of  normal  saline  solu- 
tion. 


Vegetable  Food  Poisoning 

Ergotism  is  due  to  some  poison,  or  poisons, 
generated  by  the  fungus  claviceps  purpurea 
which  grows  on  rye,  especially  when  a  drj- 
summer  is  followed  by  a  rainy  spring ;  the 
affection  is  still  endemic  in  Russia.  The  poison 
causes  contraction  of  the  arteries  through  the 
central  sj^mpathetic  system,  and  may  in  this 
way  set  up  gangrene  of  the  extremities  and  even 
of  the  body  and  viscera.  Violent  burning  pains 
may  be  felt  in  the  affected  parts.  Rapid  death 
may  result  with  choleraic  symptoms.  The 
mortality  ranges  in  different  epidemics  from 
ten  to  sixty  per  cent.  Spartein  and  the  nitrites 
have  been  recommended  to  counteract  the 
arterial  spasm  in  this  affection. 

Pellagra  is  produced  by  poisons  generated  in 
maize,  apparently  as  the  result  of  simple 
putrefaction.  The  symptoms  start  in  the 
spring  and  subside  in  the  autumn,  and  may  in 
this  way  affect  the  patient  year  after  year. 
The  skin,  especialh^  the  part  exposed  to  the 
sun,  becomes  swollen,  red,  shiny  and  tense, 
and  is  the  seat  of  an  itching  or  burning  sensa- 
tion. After  a  few  years  palsies  (especially 
spastic  paraplegia)  and  dementia  are  apt  to 
supervene.  At  this  stage  there  is  Httle  hope 
of  recovery. 

Lathyrism  is  produced  by  a  poison  found  in 
certain  pulses,  e.  g.  the  chickpea.  The  disease 
occurs  chiefly  in  India.  It  breaks  out  in  the 
rainy  season  and  affects  males  ten  times  more 
frequently  than  females.  A  few  hours  after 
taking  the  poison  the  limbs  become  rigid, 
tremulous  and  weak.  The  rigidity  may  in- 
volve the  muscles  of  the  back.  There  may 
be  considerable  hypersesthesia  followed  by 
anaesthesia. 

Mushroom  poisoning  results  from  the  action 
of  such  substances  as  muscarine,  phallin,  and 
helvellic  acid. 

The  symptoms  vary  considerably  with  the 
variety  of  mushroom  consumed.  There  is 
often    considerable   gastro-intestinal  irritation. 

H.  C. 
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FOOD    POISONING  (Probably  Bacterial) 

Many  forms  of  disease  are  caused  by  the 
consumption  of  infected  or  unsound  food.  In 
some  instances  the  illness  is  brought  about  by 
parasites  (e.  g.  trichinosis) ;  in  others  it  is  due 
to  such  organisms  as  the  tubercle  bacillus. 
These  diseases  are  dealt  \A\.h.  elsewhere.  There 
is,  however,  a  well-known  form  of  acute  gastro- 
enteritis, which  follows  the  consumption  of  food 
and  is  known  as  meat  q)oisoning.  The  term 
includes  the  illness  caused  not  only  by  meat  of 
all  kinds,  but  also  by  fish,  and  by  other  food  of 
animal  origin,  such  as  cheese  and  milk.  Most 
of  the  cases  are  sporadic,  though  large  outbreaks 
occur  from  time  to  time. 

Apart  from  the  cHnical  features,  the  charac- 
teristics of  an  outbreak  of  meat  poisoning  are 
the  following — 

L  The  practically  simultaneous  onset  of 
symptoms  among  those  who  have  eaten  some 
given  article  of  food. 

2.  The  limitation  of  the  illness  (A^th  rare 
exceptions)  to  those  Avho  ate  the  food. 

Etiology.  \.  Infection.  The  majority  of 
outbreaks  are  caused  by  meat  infected  with 
either  B.  enteritidis  (Gaertner)  or  B.  suipestifer. 
These  bacilli  have  frequently  been  isolated  both 
from  the  patients  and  from  the  food  which  gave 
rise  to  the  illness.  In  outbreaks  caused  by  B. 
suipestifer  the  food  is  usually,  though  not 
invariably,  derived  from  the  pig;  pork  pies, 
brawn  and  sausages  have  been  responsible  for 
most  of  the  cases.  In  outbreaks  caused  by 
(iaertner"s  bacillus  the  food  has  as  a  rule  been 
derived  from  cattle ;  one  such  outbreak  Avas  due 
to  cow's  milk.  The  organisms  obtain  access  to 
the  food  in  one  of  two  ways. 

(a)  They  may  set  up  illness  and  septicaemia 
in  an  animal  and  make  their  way  into  its 
viscera  and  muscular  tissues  during  its  hfe 
(intravital  infection). 

(6)  The  meat  may  be  contaminated  with  these 
organisms  either  in  the  slaughter-house  or 
during  its  preparation  for  consumption  (post- 
mortem infection). 

Whether  the  infection  of  the  meat  be  intra- 
vital or  post-mortem,  the  bacilli  are  derived 
from  the  lower  animals.  Human  carriers  of 
these  organisms  are  practically  unknown,  and 
there  is  no  evidence  that  they  have  ever  been  the 
cause  of  meat-poisoning.  An  important  fact  is 
tliatif  tlie  meat  is  uniformly  infected  the  ordin- 
ary process  of  cooking  will  not  kill  the  organisms 
in  the  centre  of  a  joint  or  even  of  a  sausage. 

2.  Ptomaines.  The  term  ptomaine  poisoning 
is  often,  though  quite  erroneously,  used  as 
synonymous  witli  meat  poisoning.  Ptomaines 
are  definite  chemical  substances  formed  during 
tlie  disintegration  of  protein  by  autolysis  or 
putrefaction ;    they    are    not    specific    toxins. 


Ptomaine  poisoning  appears  to  be  infrequent, 
and  of  little  practical  importance.  Very  few,  if 
any,  outbreaks  of  meat  poisoning  have  been 
definitely  proved  to  be  caused  by  ptomaines, 
although  they  have  frequently  been  sought  for 
in  such  cases.  Possibly  mussel  poisoning  and 
some  cases  of  illness  caused  by  the  consumption 
of  corned  beef  are  due  to  ptomaines. 

No  outbreak  of  meat  poisoning,  however, 
should  be  attributed  to  ptomaines  unless  infec- 
tion of  the  meat  with  B.  suipestifer  or  B. 
enteritidis  (Gaertner)  has  been  definitely  ex- 
cluded by  bacteriological  examination  of  the 
meat  and  of  the  patients. 

Symptoms.  The  latent  period  before  the 
onset  of  symptoms  is  usuall}^  tAvelve  to  thirty- 
six  hours,  but  varies  from  two  to  seventy-two 
hours  in  different  outbreaks.  If  the  meat  is 
intensely  infected,  and  the  amount  eaten  be 
considerable,  the  latent  period  may  be  extremely 
brief.  The  illness  oftens  begins  with  a  severe 
headache  or  a  rigor,  speedily  followed  by  acute 
gastro-intestinal  disturbance — nausea,  vomiting, 
diarrhcea  and  abdominal  pain.  In  the  more 
severe  cases  restlessness,  extreme  thirst  and 
nervous  symptoms  become  prominent,  and  death 
may  be  preceded  by  coma.  Fever  is  usually 
present.  The  total  duration  of  the  illness 
rarely  exceeds  a  week,  but  convalescence  is 
often  delayed  by  general  muscular  weakness 
or  by  attacks  of  circulatory  impairment.  All 
degrees  of  severity  are  met  with,  from  fulminating 
cases,  Avhich  may  die  within  twenty-four  hours, 
down  to  those  of  slight  diarrhoea  or  malaise 
insufficient  to  keep  the  patient  from  work. 

Mortality.  The  average  mortality  is  from 
one  to  two  per  cent.,  but  varies  considerably 
in  different  outbreaks.  Outbreaks  due  to 
Gaertner's  bacillus  show  a  higher  mortality 
than  those  caused  by  B.  suipestifer. 

Diagnosis.  The  s\miptoms  do  not  differ  froni 
those  caused  by  some  irritant  poisons,  and  in 
sporadic  cases  the  relation  of  the  illness  to  the 
consumption  of  vnisound  meat  may  be  difficult 
to  establish ;  this  difficulty  rarely  arises  in  large 
outbreaks. 

The  complete  diagnosis  rests  upon  the 
isolation  of  B.  suipestifer  or  B.  enteriditis 
(Gaertner)  from  the  meat  to  which  the  illness 
A\as  attributed  and  from  the  blood  or  stools 
of  the  patients.  A  positive  reaction  of  the 
patient's  serum  for  these  baciUi  affords  confirm- 
atory evidence.  There  is  usually  no  difficulty 
in  isolating  the  bacilli  directly  from  the  stools 
during  the  first  three  or  four  days  of  the  illness. 

Treatment.  The  treatment  is  that  of  an}^  acute 
gastro-enteritis. 

Other  forms  of  food  poisoning,  such  as 
botulism  and  ergotism,  are  practically  unknouTi 
in  this  country,  and  do  not  call  for  consideration 
here.  F.  A.  B. 


GENERAL  IVIEDICIXE 


37 


ALCOHOL  AXD   IXSAXITY 


ALCOHOL    AND    INSANITY 

It  has  been  generally  stated  and  Avideh' 
accepted  that  "  Intemperance  in  drink  is 
responsible  for  more  than  twenty  per  cent, 
of  aU  cases  of  insanity,  being  nearly  as  high  as 
twenty-four  per  cent,  in  men."  I  consider  that 
the  above  statement  regarding  the  influence 
of  alcohol  and  insanity  should  be  restated  in 
this  way  :  "'  Alcohol  is  responsible  for  a  large 
number  of  admissions  to  asylums."  How  far 
it  acts  j)tr  se  as  the  efficient  cause  of  insanity, 
and  how  far  it  is  only  a  coefficient  or  coincident 
in  a  person  potentially  insane,  it  is  at  present 
difficult  to  gauge. 

Cases  of  true  alcoholic  psychosis  directly 
due  to  chronic  alcoholic  intoxication  are 
relatively  infrequent  in  asylums,  and  still 
more  infrequent  are  the  cases  of  permanent 
alcoholic  dementia  in  which  these  cases  may 
end.  It  is  a  very  rare  thing  to  find  cirrhosis 
of  the  liver  obvious  to  the  naked  ey%  on  the 
post-mortem  table  of  the  asylums,  whereas  it 
is  of  fairly  common  occurrence  in  the  general 
hospitals.  Moreover,  Drs.  Sullivan,  Bevan 
Le\\'is  and  MacDonald  have  shown  a  regional 
dissociation  between  alcohol  and  insanity. 

Coincidence  and  cause  may  be  confused,  for 
a  lapse  from  moderation  to  intemperance  may 
be  the  first  recognizable  sign  of  mental  break- 
down. 

There  can  be  no  doubt  that  neurasthenics, 
epileptics,  imbeciles  and  potential  lunatics — 
all  those,  indeed,  Anth  an  inherent  narrow 
margin  of  highest  control — possess  a  marked 
intolerance  to  the  effects  of  alcohol,  and  the 
failure  to  discriminate  between  what  is  the 
result  of  alcoholism  and  what  is  innate  and 
due  to  inheritance  has  been  the  cause  of  much 
confusion. 

The  chronic  alcoholic  may  develop  an  acute 
or  chronic  form  of  insanity;  but  there  is  no 
hard-and-fast  line  between  the  two,  viz. 
delirium  tremens  and  Korsakow's  pohTieuritic 
psychosis.  The  question  arises,  is  alcohol 
the  sole  direct  cause  of  insanity  in  a  potentially 
sane  person  free  from  any  hereditary  taint  ? 
It  may  be  argued  that  for  years  individuals 
can  take  large  quantities  of  alcohol  every  day 
without  suffering  from  delirium  tremens  ;  then 
a  severe  injury  or  an  infective  disease  occurs, 
or  gastro-intestinal  troubles  arise,  and  although 
the  man  takes  no  more  alcohol  than  previously, 
nevertheless  he  no  longer  feels,  thinks  or  acts 
like  a  sane  person.  Three  factors  may  have 
been  at  work  :  the  alcohol,  a  microbial  or  other 
poison  the  result  of  deranged  metabolism,  and 
a  diminished  specific  energy  of  the  nerve  cells 
caused  by  alcoholic  intoxication  in  the  past, 
accompanied  in  some  cases  by  the  effect  of 
shock  produced  by  injury. 


Delirium  Tremens  is  usually  only  a  temporary 
insanity,  so  that  not  many  cases  are  admitted 
to  asylums,  but  numbers  of  these  cases  are  ad- 
mitted to  infirmaries  and  are  discharged  cured 
within  a  week ;  by  no  means  a  few  chronic 
alcoholics  are  admitted  repeatedly  to  in- 
firmaries and  hospitals  for  this  same  cause. 
The  signs  of  oncoming  delirium  tremens  in  a 
chronic  alcohoHc  are  these  :  he  often  becomes 
suspicious  and  jealous,  and  frequently  doubts 
his  Mife's  fidelity;  he  has  morning  vomiting, 
he  loses  his  appetite ;  restless  at  night  and 
troubled  ^y\th.  terrif  jdng  dreams,  he  is  constantly 
getting  out  of  bed  and  wandering  round  the 
room  or  house ;  the  temperature  may  be  raised 
to  100°  F.  or  more.  The  face  is  usually  flushed ; 
there  may  be  a  little  thickness  in  utterance  and 
slurring  of  words,  and  a  slight  tremor  of  the 
lips  and  nostrils  when  speaking.  A  marked 
tremor  in  the  hands  when  the  fingers  are  separ- 
ated is  usually  observed,  and  is  one  of  the  most 
constant  signs.  This  tremor  may  now  become 
general,  and  the  dreams  begin  to  terrify  him 
by  day;  he  suffers  from  auditory  and  visual 
hallucinations,  especially  the  latter.  He  sees 
and  feels  crawHng  creeping  objects ;  the  per- 
verted kinsesthetic  sense  gives  rise  to  visual 
associations  of  creeping,  crawling,  black  and 
grey  terrifpng  objects,  e.  g.  spiders,  beetles, 
snakes,  rats,  black  devils,  which  he  mentally 
projects  on  to  the  wall,  the  ceiling,  the  bed- 
clothes or  on  his  body.  Again  he  has  illusions 
of  all  kinds  ;  he  mistakes  the  identity  of  persons. 
A  noisy,  busy  delirium  occurs,  e.  g.  the  publican 
serves  his  customers,  talks  to  them  and  hears 
them  reply,  the  actor  shouts  his  part,  or  the 
carman  drives  his  horses  in  his  delirious  imagina- 
tion. If  such  a  chronic  alcoholic  be  put  in  a 
padded  room  and  left  to  himself,  some  fluid 
nourishment  being  given  him  and  all  alcoholic 
drinks  withheld,  in  the  course  of  a  few  days, 
in  the  majority  of  instances,  he  A^ill  fall  into 
a  deep  sleep  from  which  he  will  awake  ^^it.h  his 
mind  clear ;  but  cases  do  occur  in  Avhich  after 
the  delirium  has  subsided  the  mind  remains 
affected  from  one  to  several  weeks ;  thus  there 
is  confusion,  disorientation  in  time  and  place 
and  amnesia,  with  a  recurrence  frequently  of 
the  delirium  at  night,  though  the  patient  is 
quiet  during  the  day. 

Such  cases  seem  to  indicate  a  transitional 
stage  between  delirium  tremens  and  the  more 
intense  form  of  the  alcoholic  poisoning  upon  the 
nervous  system,  viz.  Korsakow's  psychosis. 
It  is  probable  they  are  cases  in  which  there  is, 
besides  the  effect  of  the  alcohol,  the  effect  of  an 
auto-intoxication.  I  agree  with.  Bonhoffer  and 
Kraepelin  in  thinking  that  delirium  tremens 
and  Korsakow's  psychosis  are  but  different 
forms  of  the  same  disease. 

It  is  a  remarkable  thing  that  delirium  tremens 


GENERAL  jMEDICIXE 


38 


KORSAKOW'S  PSYCHOSIS 


is  so  much  more  frequent  in  men  than  in  women ; 
and  polyneuritic  psychosis  in  women  than  in 
men.  Sex  seems  in  some  way  to  determine 
the  neuritic  condition  and  the  deeper  and  more 
persistent  effects  of  the  poison  on  the  mind. 

Women  who  suffer  from  Korsakow's  disease 
are  usually  between  thirty  and  forty-five ;  they 
have  been  drinking  steadily  and  often  secretly 
for  years ;  they  are,  according  to  my  experience, 
always  married  women  or  women  who  have 
cohabited  with  men ;  they  are  frequently  the 
subjects  of  uterine  or  pelvic  disorders,  so  that 
there  is  a  source  of  constant  microbial  toxaemia 
in  some  form  or  another. 

The  symptoms  of  the  disease  are  quite 
characteristic  even  if  a  history  of  chronic 
alcoholism  cannot  be  obtained.  In  the  less 
severe  hospital  cases,  on  the  one  hand,  the 
neuritic  symptoms  are  most  obtrusive,  and  the 
mental  symptoms,  seldom,  if  ever,  completely 
absent,  are  apt  to  be  overlooked;  in  asylum 
cases,  on  the  other  hand,  the  mental  symptoms 
are  most  obtrusive,  and  the  neuritic  sjonptoms 
apt  to  be  overlooked. 

Korsakow's  Psychosis.  —  The  symptoms  and 
signs  are  very  characteristic.  There  may  be, 
from  weakness  in  the  lower  limbs,  all  gradations 
of  loss  of  power  up  to  complete  paraplegia ; 
occasionally  there  may  be  an  ataxic  paraplegia. 
The  upper  limbs  may  also  be  affected,  and  in 
severe  cases,  practically  speaking,  none  of  the 
motor  nerves  may  be  exempt ;  thus  I  have  seen 
facial  and  ocular  paralysis,  and  have  deter- 
mmed  the  existence  of  degenerated  fibres  in 
the  vagus  nerves  in  a  fatal  case  with  tach3-cardia. 

In  severe  cases  there  is  marked  Avasting  of 
the  muscles  of  the  lower  limbs,  and  foot-drop 
()\\-ing  to  the  greater  liability  of  the  dorsal 
tiexors  to  be  affected ;  again,  there  may  be 
wrist-drop,  owing  to  the  greater  affection  of  the 
extensors  of  the  wrist ;  these  muscles  ma}^  show 
not  only  quantitative  changes  in  the  electrical 
reactions,  but  qualitative  changes  also.  The 
knee-jerks  are  usually  absent ;  they  may  be 
present  or  even  increased  if  the  sciatic  nerves 
supplying  tlio  hamstring  muscles  are  deeply 
affected,  leaving  the  anterior  crurals  supply- 
ing the  quadriceps  extensors  comparatively 
free. 

Altliougli  there  may  be  a  complete  para- 
])legia,  unless  there  be  dementia  there  is  no 
loss  of  control  over  the  sphincters.  A  very 
cliaracteristic  sign  is  the  pain  evinced  upon  deep 
pressure  of  the  leg  muscles;  tliis  is  seldom,  if 
over,  absent. 

The  patient  frequentl}^  complains  of  burning 
jiains  in  the  soles  of  the  feet  and  legs,  and  of 
paraesthesia,  and  there  may  be  var\ing  degrees 
of  anaesthesia  to  tactile,  painful  and  thermal 
stimuU,  the  distribution  of  tlie  sensory  disturb- 
ance being  characteristic  of  a  neuritis,  in  its 


onset  and  spread  resembling  the  puUing  on  of 
a  stocking  or  a  gauntlet,  and  in  recovery  in 
taking  off  of  the  same. 

Mental  Symptoms.  In  severe  cases  the  mental 
symptoms  are  striking ;  there  is  a  great  deal  of 
mental  confusion  and  disorientation  in  time 
and  space  ;  thus  a  woman  who  had  been  in  the 
asylum  four  months  thought  she  had  come  the 
night  before ;  although  told  repeatedly  it  was 
Hanwell,  whenever  she  was  asked  where  she 
now  was,  she  rephed,  "  Fulham  Infirmary  " ; 
there  was  complete  loss  of  memory  of  recent 
events,  of  what  was  said  to  her  and  of  what 
she  herseK  had  said,  although  she  was  able  to 
recount  correctly  episodes  in  her  early  life. 
The  abnormal  mental  state  is  obvious  at  a 
glance ;  they  appear  to  be  apathetic  and  to 
take  but  little  notice  of  their  surroundings,  and 
the  attention  is  obtained  with  difficulty.  They 
are  given  to  confabulation  and  fabrication  of 
past  experiences,  forgetting  what  they  have 
said  and  denying  the  same — they  are  regarded 
as  consummate  liars. 

I  Personal  illusions  and  mistakes  in  identity 
of  persons  are  frequent  in  spite  of  continuous 
correction.  Delusions  are  frequent.  At  night 
such  patients  are  delirious,  they  are  ex- 
tremely restless,  fumble  in  the  bed-clothes 
for  imaginary  objects  and  converse  with 
imaginary  persons;  they  are  undoubtedly  the 
subjects  of  visual  hallucinations,  and  very 
often  refer  to  babies  being  in  the  bed  or  of  hearing 
the   baby   cry.     The   delusions   may   take   the 

I  form  of  persecution,  of  seeing  burglars  in  the 
room  at  night,  of  being  followed  by  policemen 
and  detectives.  Occasionally  the  delusions 
are  of  a  grandiose  character.  In  very  severe 
cases  the  patient  lies  in  a  stuporose  state, 
motionless  and  oblivious  of  her  surroundings 
and  the  calls  of  nature,  with  the  limbs  some- 
times rigidly  flexed  or  hyper-extended. 

Dipsomania.  —  A  form  of  periodic  alcoholic 
insanity  Avhich  has  been  kno-wTi  occasionally 
to  affect  several  members  of  a  stock.  It  is 
almost  as  if  there  were  two  natures  or  tempera- 
ments in  an  individual ;  a  bad,  latent  one  which 
occasionally  asserts  itself,  causing  a  good 
husband  and  a  good  father,  suddenly  to  take 
to  drinking.  Leaving  his  wife  and  family  and 
living    a    vagabond    life,  he    becomes    careless 

I  of  his  person  and  reputation,  his  only  desire 
being  the  gratification  of  the  unnatural  craving 
for  drink.  A  period  of  exhaustion  comes  sooner 
or  later,  when  the  craving  dies  away  and  he 
returns  home  to  renew  for  a  time  his  normal  and 
often  blameless  life.  Kraepelin  regards  this 
periodic  cra\nng  for  drink  as  an  anomalous 
form  of  epilepsy. 

Acute  Alcoholic  Hallucinosis.  —  Most  of  the 
cases  that  are  admitted  to  asylums  and  diagnosed 
as    acute    alcoholic    hallucinosis    are    cases    of 
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intemperance  in  individuals  the  subjects  of 
potential  insanity,  epilepsy,  congenital  imbecil- 
ity or  cases  in  which  the  lapse  from  moderation 
to  intemperance  is  the  result  of  the  onset  of 
the  insanity ;  some  of  the  cases  are,  as  previously 
related,  cases  of  delirium  tremens  in  which 
hallucinations  and  delusions  persist  after  a 
week's  enforced  abstinence. 

As  a  rule  it  may  be  said  that  if  the  mind 
clears  up  while  the  hallucinations  (especially 
of  hearing)  persist,  and  the  delusions  instead 
of  being  fragmentary  are  systematized,  we  are 
dealing  with  a  case  of  insanity  in  which  alcohol 
has  only  been  a  coincident  or  coefficient  and 
not  the  essential  cause. 

The  most  difficult  cases  of  all  to  decide  are 
those  of  alcohoUsm  associated  with  the  pro- 
dromal stage  of  general  paralysis  with  depres- 
sion and  delusions  of  persecution.  I  will 
cite  a  case.  A  book-maker's  tout,  a  heavy 
drinker  for  many  years,  was  brought  into 
Charing  Cross  Hospital  for  injuries  received 
by  jumping  off  an  omnibus  in  the  Strand. 
He  was  found  to  be  suffering  from  delirium 
tremens ;  he  had  the  delusion  that  he  was 
being  followed  by  detectives  and  policemen, 
and  this  had  made  him  jump  off  the  bus.  He 
was  sent  to  the  infirmary,  and  three  weeks  later 
I  found  him  in  HanAvell  Asylum.  He  gave  me 
a  perfectly  clear  account  of  his  hfe  up  to  the 
final  acts  related.  He  told  me  that  he  always 
believed  his  wife  was  dead  and  that  he  had  seen 
her  put  in  her  cofiin,  but  she  was  in  this  building 
and  she  had  frequently  come  and  spoken  to 
him  and  he  had  seen  her. 

This  case  might  have  been  called  acute 
alcoholic  hallucinosis,  but  in  a  short  time  well- 
marked  signs  and  symptoms  of  general  paralysis 
developed. 

Treatment.  The  treatment  of  chronic  in- 
ebriety with  mental  symptoms  is  of  a  twofold 
nature  :  the  removal  of  the  cause  and  relief 
of  the  symptoms  arising  from  the  alcohol 
and  contributory  factors. 

If  the  patient  can  be  sent  to  an  infirmary, 
an  asylum  or  other  institution  the  practitioner 
has  a  most  troublesome  case  off  his  hands.  \ 
In  an  institution  the  patient  can  be  placed  in 
a  padded  room  and  no  further  alcohol  is  obtain-  j 
able;  the  necessity  of  administering  drugs 
(chemical  restraint)  to  quiet  the  patient  does 
not  arise ;  mechanical  restraint  is  avoided,  and 
danger  to  himself  and  others  is  reduced  to  a 
minimum.  Moreover,  a  patient  who  is  certifi- 
able and  is  admitted  to  an  asylum  can  be  kept 
there  until  all  the  symptoms  have  passed  off. 
Once  the  habit  of  chronic  inebriety  has  in- 
stalled itself  only  a  prolonged  sojourn  in  a  home 
or  asylum  can  be  considered  of  any  avail  in 
overcoming  the  habit. 

One  of  the  great  difficulties  in  the  treatment 


of  chronic  alcohohsm  in  private  houses  is  the 
withholding  of  the  alcohol;  the  nurses,  the 
servants,  even  the  wife  and  near  relatives  are 
bribed,  cajoled  or  threatened  into  supplying 
it  secretly;  therefore  it  is  absolutely  essential 
that  the  practitioner  should  obtain  nurses 
or  male  attendants  in  whom  he  can  place  im- 
plicit reliance  to  carry  out  his  instructions. 
Some  male  cases  can  be  nursed  by  female 
nurses  with  a  male  attendant  at  hand  if 
required ;  others  require  several  male  attendants 
to  prevent  them  doing  injury  to  them- 
selves or  others.  If  possible  both  chemical 
and  mechanical  restraint  should  be  avoided. 
Straight  waistcoats,  tight  sheets,  etc.,  are  to 
be  deprecated.  Hypnotics  in  maniacal  and 
delirious  conditions  may  however  be  neces- 
sary, especially  when  the  case  is  treated  in  a 
private  house.  The  following  may  be  adminis- 
tered, the  selection  being  determined  by  such 
circumstances  as  previous  experience  of  the 
action  of  the  drug  in  the  case,  condition  of  the 
heart  and  circulation,  the  kidneys,  etc.,  indicate : 
chloral  and  bromide,  15  gr.  of  the  former  and 
30  gr.  of  the  latter,  or  chloralamide  15  to  45  gr. 
in  weak  spirituous  or  acidulated  solution.  If 
there  is  heart  weakness,  paraldehyde  in  capsules 
or  emulsion  in  doses  of  30  to  120  minims  may 
be  tried  alone  or  in  combination  mth  trional 
or  sulphonal  10  to  30  gr.  Wlien  the  mania  is 
acute  and  other  remedies  have  failed,  hyoscine 
or  hyoscyamine  hydrobromide  o^i^  to  y^  gr. 
may  be  injected  hypodermically.  It  is  neces- 
sary to  keep  the  patient's  strength  up  by  proper 
fluid  nutriment,  to  keep  the  bowels  freely  open 
by  purgatives,  and  see  that  the  bladder  is 
emptied,  if  necessary  by  catheter.  Later,  after 
the  acute  symptoms  are  over,  tonics  in  the  form 
of  quinine  and  strychnia  may  be  administered. 
The  question  nearly  always  arises,  in  what  cases 
should  alcohol  be  administered  ?  Personally, 
I  am  of  opinion  there  are  very  few;  still,  if 
there  be  pneumonia  and  the  pulse  improves  by 
giving  alcohol,  it  may  be  desirable  to  administer 
it  or  ether  and  ammonia.  Oxygen  inhalation 
may  be  useful  also. 

The  Treatment  of  the  Neuritic  Symptoms. 
In  the  chronic  alcoholism  of  women,  known  as 
Korsakow's  psychosis  or  polyneuritic  psychosis, 
if  any  cause  of  septic  infection  be  discoverable 
it  should  be  treated  if  possible.  I  always 
advise  that  the  patient's  lower  limbs — which  are 
the  most  affected,  causing  varying  degrees  of 
paraplegia,  should  be  wrapped  up  in  knitted 
woollen  stockings  and  cotton-wool,  and  covered 
with  a  cradle  so  that  the  weight  of  the  bed- 
clothes should  not  increase  the  tendency  to 
foot-drop ;  it  may  even  be  necessary  to  put 
on  some  form  of  splint  to  obviate  this.  As 
soon  as  possible,  even  though  it  causes  the 
patient   considerable   pain,    passive   movement 
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of  the  joints  and  gentle  massage  of  the  limbs 
should  be  carried  out  daily.  The  patient 
should  later  be  made  to  feel  the  soles  of  her 
feet  on  the  ground,  supporting  the  weight  of 
the  body  and  eventually  with  aid,  personal  or 
mechanical,  encouraged  to  walk,  thus  avoiding 
permanent  contracture.  In  the  carrying  out 
of  passive  movements  by  the  nurse,  the  patient 
should  be  made  to  look  at  the  movement 
and  will  its  performance,  so  as,  if  possible,  to 
re-establish  the  connection  between  the  mind 
and  the  groups  of  muscles  necessary  for  the 
performance  of  voluntary  movements.  Care 
must  always  be  taken  to  avoid  bed-sores  and 
sores  from  contact  of  hot  bottles  against  the 
insensitive  limbs.  By  careful  and  patient 
treatment  I  have  seen  remarkable  cures  effected 
in  apparently  hopeless  cases  of  alcoholic  neuri- 
tis; on  the  other  hand  I  have  seen  cases 
sent  to  the  asylums  from  the  infirmaries  hope- 
lessly bedridden  from  contractures. 

F.  W.  M. 

AUTO-INTOXICATION 

"  There  is  an  element  of  fashion,  personal  or 
collective,  in  the  manner  in  which  the  obscure 
conditions  of  disease  are  interpreted.  The 
progress  of  the  auto-intoxication  propaganda, 
like  every  other  uncontrolled  movement  in 
practical  medicine,  is  like  the  development  of 
gossip  in  common  life — the  first  person  suggests 
that  it  might  be  so,  the  second  states  that  it  is 
so.  The  serious  aspect  of  the  situation  .  .  . 
Ues  in  tlie  fact  that  positive  diagnosis,  how- 
ever fictitious,  inhibits  investigation,"  (A.  E. 
Taylor.) 

This  reflection,  made  by  an  authority,  serves 
to  summarize  much  of  the  subject  at  present. 
There  is  a  loose  tendency  to  attribute  to  "  auto- 
intoxication "  many  cases  of  obscure  etiology, 
and  especially  cases  associated  ^vith.  gastro- 
intestinal defects.  But  when  it  comes  to  closer 
scrutiny,  and  efforts  are  made  to  establish  a 
definite  chemical  process  as  the  cause  of  the 
symptoms,  the  diagnosis  is  found  to  be  based 
upon  the  purest  hj'pothesis.  Some  years  ago 
Bouchard's  doctrine — that  the  human  body 
exists  on  the  brink  of  a  precipice  of  poisoning 
from  the  products  of  its  own  katabolism — found 
much  favour.  But  the  doctrine  has  not  stood 
the  test  of  time.  It  has  transpired  that  experi- 
ment and  observation  both  show  the  body  to 
possess  a  nmch  wider  margin  of  safety  than 
this. 

When  M-e  come  to  specify,  and  to  comment 
upon,  the  actually  proved' instances  of  auto- 
intoxication they  are  really  very  few.  The 
following  brief  account  probably  exhausts  the 
conditions  that  can  Avith  reason  be  brought 
into  this  category. 


Intoxications     associated   with    Gastro-Intestinal 

Defects.— Perhaps  the  yiost  definite  symptom- 
complex  coming  under  this  heading  is  the  tetany 
which  occasionally  complicates  dilatation  of  the 
stomach.  The  actual  toxic  substance  causing 
the  nervous  symptoms  in  this  condition  still 
lacks  isolation  and  description. 

It  is  possible  that  Henoch's  purpura,  is  of  the 
nature  of  a  gastro-intestinal  intoxication,  and 
some  cases  of  erythema,  such  as  E.  nodosum. 
It  is  commonly  believed  that  many  instances 
of  urticaria,  and  especially  urticaria  of  the 
"  giant  "  form,  owns  a  similar  origin.  The 
great  difficulty  is,  of  course,  to  exclude  the 
operation  of  ingested  toxic  material  on  the  one 
hand  and  of  the  toxic  products  of  bacterial 
action  on  the  other.  And  to  neither  of  these 
last-named  toxic  processes  should  the  term 
"  auto-intoxication  "  be  properly  applied. 

Constipation  is  often  spoken  of  as  a  source  of 
auto-intoxication ;  but  here,  again,  bacterial 
activity  may  be  the  real  origin  of  observed 
symptoms.  Andrew  Clarke  thought  coprsemia 
the  main  factor  in  the  etiology  of  chlorosis; 
and  disordered  intestinal  contents  are  usually 
regarded  as  being  responsible  for  the  hsemolji^ic 
substances  causing  pernicious  ancemia.  In  both 
instances,  however,  the  hypotheses  lack  sub- 
stantial evidence.  Various  neuroses  are  fre- 
quently attributed  to  gastro-intestinal  poisoning 
— particularly  megrim  and  some  forms  of 
neurasthenia. 

Intoxications  associated  with  Defective  Meta- 
bolism.— A  form  of  carbohydrate  fever  is 
spoken  of  as  occurring  in  some  children.  But 
the  disease-process  most  often  attributed  to 
metabolic  defects  is  gout.  Some  authorities  are 
stiU  satisfied  %vith  the  simple  explanation  of  this 
complex  disease  which  attributes  all  its  mani- 
festations to  the  production  of  uric  acid,  regarding 
this  chemical  substance  as  highly  toxic  in  its 
effects.  In  diabetes  the  accumulation  of  certain 
by-products  of  the  acetone  and  diacetic  acid 
series  does,  no  doubt,  lead  to  a  toxic  state 
which  has  been  termed  acidosis.  It  is  probable 
that  we  are  here  dealing  A\dth  the  best-authenti- 
cated  instance  of  true  "auto-intoxication" — 
certainly  we  are  on  surer  ground  as  regards 
chemical  investigation  than  in  connection  «dth 
most  other  so-called  instances  of  the  condition. 
There  is  really  no  good  evidence  at  all  that  in 
obesity  toxic  products  play  a  part  in  the  patho- 
logical process.  In  myxcedema  and  in  Graves' 
disease,  and  to  a  less  certain  degree  in  Addison's 
disease,  we  seem  to  be  concerned  with  disordered 
metabolism  as  the  result  of  deficiency  or  excess 
of  normal  internal  secretions  rather  than  with 
actual  "  auto-intoxication." 

Intoxications  associated  with  the  Retention  of 
Secretions  and  Excretions. — Constipation  overlaps 
also  with  the  conditions  to  be  considered  in  this 
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group.  But  more  definitely  may  be  mentioned 
jaundice,  a  state  in  which  the  biliary  constituents 
re-enter  the  blood  stream,  and  anuria,  in  which 
the  urinary  substances  are  not  passed  out  of  the 
body,  but  are  retained  in  it.  And  yet  the  very 
fact  that  there  is  no  sort  of  parallelism  between 
jaundice  and  hepatic  coma  on  the  one  hand,  and 
between  anuria  and  uraemia  on  the  other,  warn 
us  that  mere  retention  of  normal  secretions  does 
not  necessarily  lead  to  toxic  manifestations  at 
all.     Indeed,  patients  may  be  deeply  jaundiced 


without  appearing  much,  if  at  all,  poisoned, 
and  the  same  may  be  said  of  patients  who 
secrete  no  urine  for  several  days ;  whereas  a 
fatal  coma  may  appear  in  a  case  of  failing  liver 
function  without  jaundice,  and  serious  ursemic 
s5rmptoms  may  develop  in  a  patient  who  is 
passing  plenty  of  urine.  The  "  poisons  "  con- 
cerned are  obviously  not  constituents  of  the 
normal  secretions,  but  intermediate  products 
of  metabolism,  or  abnormal  products,  of  as  yet 
unascertained  nature.  T.  J.  H. 


DISEASES   DUE   TO   VEGETABLE   PARASITES    OTHER 

THAN   BACTERIA 


ACTINOMYCOSIS 

Actinomycosis  is  a  chronic  disease  caused 
by  the  Streptothrix  actinomyces,  or  Ray  Fungus, 
which  is  supposed  to  live  on  and  be  conveyed 
into  the  body  in  the  husks  of  certain  cereals, 
especially  barley. 

The  fungus  may  gain  entrance  to  the  human 
body  through  a  carious  tooth  and  give  rise  to 
suppuration  about  the  jaw  or  neck ;  it  may 
enter  by  the  alimentary  canal  and  set  up  sup- 
puration about  the  caecum  and  appendix,  or 
more  rarely  it  may  be  inhaled  through  the  air 
passages  and  give  rise  to  an  empysema. 

The  disease,  wherever  it  occurs,  is  character- 
ized by  a  chronic  form  of  suppuration  which 
is  very  resistant  to  treatment.  A  swelling 
slowly  forms,  infection  spreading  by  extension, 
so  that  a  whole  region  may  become  infiltrated 
and  swollen,  and  if  near  the  skin  the  abscess 
eventually  bursts  and  sinuses  result.  Owing 
to  the  chronicity  of  the  inflammation  much 
fibrous  tissue  is  formed,  and  on  this  account 
actinomycosis  may  be  mistaken  for  sarcoma, 
tuberculous  or  syphilitic  disease,  the  last-named 
most  particularly,  for  in  both  improvement 
follows   the  administration  of  iodides. 


The  condition  is  recognized  by  finding  in  the 
pus  minute  granules  about  the  size  of  a  pin's 
head,  generally  of  a  yellow  colour  (sometimes 
black,  the  gunpowder  variety).  If  one  of  these 
granules  is  picked  out  on  the  point  of  a  needle 
and  flattened  between  two  cover-slips  and 
stained  by  Gram's  method,  it  will  be  seen  to 
consist  of  an  irregular  mycelium  or  network  of 
filaments.  The  terminal  clubs  from  which  the 
organism  receives  its  name  of  ray  fungus  are 
rarely  seen  in  the  human  variety,  but  are  found 
in  the  ox  and  the  horse,  in  which  the  disease 
manifests  itself  by  the  formation  of  large 
hard  tumours  in  the  jaw  and  tongue  (woody 
tongue). 

Prognosis.  Spontaneous  cure  is  rare,  and 
when  the  disease  implicates  internal  organs  it 
is  almost  always  fatal. 

Treatment.  If  the  diseased  part  is  accessible 
the  abscess  should  be  opened,  scraped  and 
drained  like  any  other  abscess.  In  addition 
potassium  iodide  in  large  doses  should  be  given 
(100  to  200  grains  per  diem).  The  use  of 
vaccines  prepared  from  cultures  of  the  organism 
has  proved  of  some  value.  X-rays  may  be 
employed  in  the  case  of  superficial  abscesses. 

G.  E.  G. 


INFECTIOUS   DISEASES   CAUSED   BY   BACTERIA 


ENTERIC    OR    TYPHOID    FEVER 

Etiology.  The  disease  is  due  to  infection  by 
the  bacillus  typhosus  whose  discovery  is  associa- 
ted with  the  names  of  Eberth  and  Gaffky.  This 
micro-organism  is  a  short,  thick  rod  with 
rounded  extremities  and  is  actively  motile,  being 
provided  with  numerous  flagella.  Its  differ- 
entiation from  the  micro-organisms  of  the 
paratyphoid  and  colon  groups  is  a  somewhat 
difficult  task,  which  is  only  possible  by  expert 
bacteriologists. 
2* 


I  The  bacillus  is  to  be  found  in  many  of  the 
internal  organs  of  persons  who  have  died  from 
the  fever.  It  probably  occurs  in  greatest 
numbers  in  the  spleen,  but  is  often  easiest  to 
isolate  from  the  gall  bladder.  In  life  it  may  be 
recovered  from  the  stools,  blood  and  urine  of 
patients. 

As  regards  predisposing  conditions,  the  disease 
can  flourish  in  almost  any  cUmate  and  occurs 
in  all  parts  of  the  world.  In  this  country  the 
early  autumn  is  its  most  usual  season,  but  cases 
occur  at  all  times  of  the  year.     It  is  a  fever  of 
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early  life,  the  majority  of  patients  being  between 
ten  and  twenty-five  years  of  age.  Infants 
rarely  suffer  from  it,  and  it  is  unusual  to  find 
it  in  persons  of  over  sixty.  Males  are  affected 
in  a  somewhat  higher  proportion  than  females. 
It  is  probable  that  such  conditions  as  fatigue, 
over- work  and  ill-health  predispose  to  infection, 
and  a  change  to  new  conditions  of  life  and 
climate  certainly  renders  a  person  more  sus- 
ceptible. Active  military  service,  whether  in 
standing  camjDs  or  on  the  march,  affords  most 
favourable  opportunities  for  epidemics,  and  the 
fever  has  been  described  as  the  "  destroyer  of 
armies." 

Infection  is  always  derived  directly  or  in- 
directly from  the  excreta  of  a  previous  case. 
The  bacillus,  ho^^■ever,  may  reach  the  human 
subject  in  a  variety  of  ways,  which  may  be 
briefly  considered.  (1)  Water  has  long  been 
recognized  as  a  cause  of  outbreaks.  It  may  be 
contaminated  by  sewage  leaking  through  defec- 
tive drainpipes  and  fouling  the  soil  in  the 
neighbourhood  of  a  Avater  supply ;  shallow 
wells  in  particular  are  liable  to  contamination 
from  excreta  carelessly  disposed  of,  and  even 
reserv^oirs  may  occasionally  become  infected. 
The  detection  of  the  bacillus  in  water  is  difficult, 
and  its  absence  must  not  be  held  to  prove  that 
a  suspected  water  is  safe.  (2)  Various  articles  of 
food  may  give  rise  to  typhoid  outbreaks.  Of 
these  milk  is  the  most  important,  as  it  is  readily 
contaminated  by  infected  water.  Shellfish  are 
also  responsible  for  typhoid  infection,  both 
oysters  and  mussels  having  been  proved  to  have 
caused  the  disease.  Other  incriminated  articles 
are  ice-cream,  celery  and  watercress,  which 
doubtless  are  infected  by  the  milk,  water  or 
soil  with  which  they  have  been  associated. 
Quite  recently  suspicions  have  been  aroused 
regarding  fried  fish,  which  appears  to  have  been 
responsible  for  some  London  outbreaks,  although 
it  is  very  difficult  to  see  how  the  bacilli  could 
survive  the  cooking  process.  (3)  Dust  can 
undoubtedly  disseminate  the  bacillus.  Con- 
tamination of  soil  and  dry  weather  is  all  that  is 
re(|uired  for  the  dissemination  of  the  disease  in 
this  manner.  (4)  Flies  and  possibly  other 
insects  are  also  capable  of  carrying  the  bacillus 
and  contaminating  food.  It  has  been  recently 
shoA\ii  that  in  Manchester  the  period  of  enteric 
prevalence  corresponds  closely  with  the  preva- 
lence of  the  common  house-fly.  (5)  Fomites, 
such  as  bed-linen,  blankets  and  clothes  soiled 
by  patients  can  also  spread  infection.  (6) 
Carriers,  that  is  healthy  persons  who  have  had 
tlie  fever  and  liave  retained  the  bacillus  in  their 
intestines,  bladder  or  elsewhere  for  long  periods, 
appear  to  be  occasionally  responsible  for  small 
outbreaks.  Most  of  the  reported  cases  have 
been  of  persons  whose  employment  was  the 
preparation  of  food  for  other  people,  and  it  is 


probable  that  want  of  care  in  cleansing  the 
hands  after  defsecation  is  responsible  for  the 
contamination.  Bacilli  have  been  isolated  from 
such  individuals  thirty  years  after  an  attack 
of  typhoid.  (7)  Personal  infection  by  direct 
contact  also  plays  some  part  in  the  dissemina- 
tion of  tlie  fever,  and  was  especially  well  illus- 
trated in  the  American  standing  camps  during 
the  Spanish  war.  In  hospitals,  also,  nurses 
often  contract  the  disease.  In  all  cases,  how- 
ever, the  infection  is  derived  from  the  excreta 
of  a  patient  or  carrier. 

Pathology  and  Morbid  Anatomy.  The  bacillus 
is  probably  always  swallowed  and  obtains  its 
first  nidus  in  the  alimentary  canal.  The 
lymphoid  tissue  of  the  intestine  is  first  attacked, 
and  from  it  the  micro-organisms  find  their  way 
into  the  blood.  The  Peyer's  patches  and  soli- 
tary glands  in  the  ileum  become  infiltrated  with 
leucocytes  and  somewhat  raised  above  the 
surrounding  mucous  membrane.  After  about 
ten  days  or  a  fortnight  a  process  of  necrosis  sets 
in  and  the  glands  slough  wholly  or  in  part, 
leaving  the  typical  typhoid  ulcer,  which  corre- 
sponds in  shape  to  the  Peyer's  patch,  has  its 
long  axis  parallel  to  that  of  the  bowel,  and  is 
situated  opposite  the  peritoneal  attachment  of 
the  gut.  Occasionally  the  result  of  the  ulcera- 
tion is  perforation.  Usually,  however,  the 
ulcer  heals  by  granulation.  The  mesenteric 
glands  are  enlarged,  and  the  spleen  is  always 
large  and  dark  in  colour.  Ulcerations  may  be 
found  in  the  larynx,  and  the  lungs  often  show 
hypostatic  congestion.  It  is  well  to  remember 
that  the  bowel  lesions  may  be  quite  trivial  even 
in  very  severe  and  fatal  cases  and  that  the 
disease  is  really  a  septicaemia,  the  bacillus  having 
been  found  all  over  the  body. 

Course  of  the  Fever.  The  stage  of  incubation 
is  very  variable,  the  limits  being  from  one  to 
twenty-one  days.  The  onset  of  the  fever  is 
usually  insidious,  though  in  some  cases  the 
disease  commences  abruptly.  Usually,  how- 
ever, the  temperature  rises  very  gradually  and 
the  symptoms  are  often  correspondingly  in- 
definite. The  patient  suffers  from  discomfort 
and  malaise  and  there  is  usuall}^  more  or  less 
headache.  The  sleep  is  broken  and  disturbed 
and  some  delirium  may  be  noticed  at  night. 
Abdominal  pain  or  discomfort  is  almost  in- 
variably complained  of  and  the  bowels  are 
seldom  normal.  Constipation  is  almost  as 
common  as  diarrhoea,  but  the  latter  is,  of  course, 
a  more  significant  symptom.  Epistaxis  occurs 
in  from  twenty-five  to  thirty  per  cent,  of  the 
cases.  In  some  patients  the  bronchial  catarrh 
which  is  usually  present  is  severe  enough  to 
cause  a  troublesome  cough.  The  invasion 
stage  lasts  about  a  week,  by  the  end  of  which 
time  the  temperature  has  usually  reached  the 
acme. 
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The  course  of  the  temperature  is  very  charac- 
teristic. Rising  in  the  first  week  by  step-like 
gradations,  in  the  second  it  assumes  a  continued 
type  with  fairly  well-marked  morning  remissions. 
The  level  is  usually  between  101°  and  103°  F.,  but 
may  be  higher  or  lower.  The  continued  stage 
may  last  into  the  tliird  or  even  the  fourth  week. 
In  many  patients,  however,  a  well-marked  lysis 
sets  in  in  the  third  week,  or  a  little  later,  and  the 
temperature  regains  the  normal  as  gradually  as 
it  rose. 

By  the  end  of  the  first  week  the  patient  has 
usually  taken  to  his  bed  and  may  be  said  to  have 
entered  the  stage  of  advance.  While  in  some 
cases  there  is  little  more  to  note  than  the  con- 
tinued pyrexia  and  enlarged  spleen,  in  most  the 
characteristic  symptoms  of  the  fever  will  be 
found  present.  The  face  is  usually  pale  and 
often  shows  a  slight  hectic  flush.  The  pupils 
are  larger  than  normal  and  the  expression  weary 
and  apathetic.  The  tongue  is  furred  and  tends 
to  be  dry  in  the  centre.  There  is  often  a  clean 
red  triangle  at  the  tip.  The  abdomen  is  nearly 
always  tumid  and  may  be  much  distended. 
Tenderness,  especiallj"  in  the  right  iliac  fossa,  is 
sometimes  well  marked.  The  spleen  is  often 
readily  palpable,  particularly  in  children.  The 
abdominal  reflex  is  in  most  cases  absent. 

The  eruption  is  often  visible  from  the  eighth 
day.  It  consists  of  rose-coloured  lenticular 
spots,  which  disappear  readily  on  pressure. 
They  are  most  frequently  seen  on  the  abdomen, 
back  and  flanks.  They  appear  in  successive 
crops,  the  life  of  an  individual  spot  not  exceeding 
four  days.  The  eruption  is  usually  scanty, 
sometimes  only  two  or  three  spots  being  visible, 
in  other  cases  twenty  or  more  being  present. 
It  is  probable  that  this  rash  occurs  in  the  great 
majority  of  patients,  but  it  has  often  disap- 
peared before  it  is  looked  for.  Children  are 
less  likely  to  show  it  than  adults.  The  stools 
are  not  always  loose,  but,  when  they  are  so,  they 
usually  assume  the  ochre  yellow  colour  which 
has  caused  them  to  be  compared  to  pea-soup. 
They  have  a  peculiarly  foetid  odour,  and  often 
contain  undigested  curds  of  milk.  The  pulse 
is  of  low  tension,  and,  in  the  early  stages  of  the  ; 
fever,  markedly  dicrotic.  At  this  time  also  it  | 
tends  to  be  slower  than  would  be  expected  from 
the  height  of  the  pyrexia,  seldom  exceeding 
one  hundred  in  the  male  adult.  Later  in  the 
illness,  however,  it  becomes  relatively  faster. 
The  first  sound  of  the  heart  is  often  very  feeble 
in  the  third  week  and  later,  the  cardiac  weakness 
being  probably  due  to  the  effect  of  the  toxins 
on  the  myocardium.  The  respirations  are 
accelerated  in  proportion  to  the  temperature 
level.  In  the  later  stages  of  the  fever,  if  the 
case  is  a  severe  one,  they  may  become  faster 
as  the  result  of  congestion  of  the  lungs.  More 
or  less  bronchial  catarrh  is  always  present. 


The  nervous  symptoms  are  often  well  marked. 
Headache  is  not  complained  of  after  the  first 
week,  but  insomnia  is  often  troublesome  and 
there  is  frequently  low  muttering  delirium, 
especially  at  night.  Deafness  is  very  commonly 
noticed.  Subsultus  of  the  tendons,  picking  at 
the  bed-clothes,  and  retention  or  incontinence 
of  urine  are  all  liable  to  occur  in  sharp  cases. 
The  prostration  of  the  patient  is  shown  by  his 
helplessness  and  inability  to  turn  in  bed.  In 
children  meningeal  symptoms  are  common  and 
are  most  frequently  due  to  the  toxaemia. 

The  urine  is  usually  scanty  until  the  stage 
of  defervescence.  It  may  contain  traces  of 
albumin,  but  seldom  large  amounts.  The 
diazo  reaction  is  usually  present  from  the  sixth 
to  the  fourteenth  day.  The  bacillus  typhosus 
•can  be  recovered  from  the  urine  in  about  forty 
per  cent,  of  patients.  The  hlood  is  remarkable 
for  its  low  leucocyte  count.  From  four  thousand 
to  six  thousand  leucocytes  is  a  common  figure, 
and  still  lower  counts,  such  as  two  thousand,  are 
not  very  unusual.  Bacilli  may  be  cultivated 
from  the  blood  throughout  the  fever. 

Results  of  Ulceration.  After  the  end  of  the 
second  week  the  necrotic  process  in  the  lymphoid 
tissue  may  be  responsible  for  various  accidents. 
Hcemorrhage  occurs  in  from  six  to  eight  per  cent, 
of  cases  and  is  more  common  and  more  severe 
in  men  than  in  women,  seldom  appearing  in 
children  of  under  ten  years.  The  amount  of 
blood  lost  varies,  but  it  may  be  sufficient  to 
kill  the  patient  in  a  few  minutes.  Usually, 
however,  chocolate-coloured  or  dark-red  stools 
are  passed  with  or  without  such  symptoms  of 
collapse  as  pallor,  a  falling  temperature  and  a 
rising  pulse.  The  frequent  loss  of  small  amounts 
of  blood  over  several  days  is  seldom  followed  by 
good  results,  but  single  haemorrhages,  even  if 
copious,  are  often  followed  by  a  good  recovery. 
About  three  per  cent,  of  all  cases  of  typhoid 
suffer  from  perforation.  This  is  usually  situated 
in  the  last  eighteen  inches  of  the  ileum.  The 
accident  may  be  preceded  by  pain  for  some 
days,  but  as  a  rule  there  is  no  warning.  The 
first  and  most  common  symptom  is  sudden  and 
violent  pain.  This  may  not  be  well  marked  in 
stupid  and  delirious  patients.  The  temperature 
often  falls  and  the  pulse  is  increased  in  frequency. 
Shivering,  if  present,  is  a  highly  suggestive 
sign.  In  many  patients  the  face  expresses 
anxiety  from  the  first.  On  examination  the 
abdominal  muscles  are  rigid,  and  there  may  be 
localised  tenderness.  The  abdomen  itself  is 
very  tumid  and  hardly  moves  on  respiration. 
The  liver  dullness  may  be  much  diminished  or 
obliterated.  After  a  few  hours  peritonitis  sets 
in.  Vomiting  is  usual  and  is  often  persistent 
to  the  end.  The  abdomen  becomes  more 
distended  and  is  exquisitely  tender.  The  knees 
are  drawn  up,  and  the  face  becomes  pinched  and 
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livid.  The  pulse  is  irregular,  thready,  and  very 
fast.  Death  probably  occurs  within  three  days, 
consciousness  remaining  acute  until  the  last. 
The  early  recognition  of  perforation  is  extremely 
important,  as  operation  affords  the  only  chance 
of  recovery.  Rigidity  of  the  aljdominal  muscles, 
taken  together  with  an  immobile  abdomen  and 
tenderness,  following  on  sudden  pain  with  or 
without  collapse,  would  in  most  instances  justify 
surgical  interference. 

Severe  and  persistent  diarrhoea  is  often 
associated  with  extensive  ulceration.  Meteorism 
is  another  condition  which  must  always  be 
regarded  as  dangerous.  Like  diarrhoea,  it  is 
most  liable  to  occur  in  injudiciously  dieted 
patients. 

After  a  more  or  less  prolonged  stage  of 
advance  the  stage  of  defervescence  terminates  the 
fever  by  a  somewhat  prolonged  lysis.  The 
patient  now  becomes  ravenously  hungry.  The 
abdomen  loses  its  tumidity  and  the  spleen 
diminislies  in  size.  Convalescence  may  be  said 
to  be  reached  when  the  temperature  becomes 
steadily  normal.  Fluctuations  of  temperature 
are,  however,  very  common.  The  patient  is 
left  wasted  and  feeble,  but  in  most  instances 
regains  his  strength  and  weight  in  a  few  weeks. 
A  relapse  may  interrupt  convalescence,  appear- 
ing any  time  Avithin  a  fortnight  of  the  termi- 
nation of  the  first  attack.  It  is  a  repetition  of 
the  original  fever,  usuallj'  in  a  shorter  form,  and 
is  to  be  distinguished  from  simple  post  typhoid 
pyrexia  due  to  such  causes  as  constipation  or 
indiscretions  in  diet. 

Types.  There  is  a  haemorrhagic  or  toxic  form 
associated  with  bleeding  from  the  gums,  nose 
and  bowels,  and  Avith  purpuric  spots  on  the  skin. 
It  is  very  rare  and  always  fatal.  More  common 
is  tlie  ambulatory  type,  in  Avhich  a  patient  merely 
suffers  from  slight  malaise  and  continues  to  do 
his  work  for  two  or  three  Aveeks,  Avhen  perhaps 
he  is  prostrated  by  a  haemorrhage  or  perfora- 
tion. The  abortive  type  is  an  abridged  form 
of  the  fever  lasting  from  a  Aveek  to  a  fortnight. 
In  the  apyrexial  type,  Avhich  is  very  uncommon, 
the  patient  goes  through  his  fever  Avith  classical 
symptoms  but  no  elevation  of  temperature. 

Complications  and  Sequelce.  Almost  any  con- 
dition may  be  found  in  association  Avith  an 
attack  of  typhoid  fever.  It  Avill  be  sufficient 
to  mention  the  most  important  complications 
only.  The  disease  may  commence  Avith  all  the 
symptoms  of  pneumonia,  and  it  is  possible  that 
n  some  cases  there  is  a  primary  infection  of 
the  lungs  by  the  bacillus  typhosus.  Ordinary 
pneumococcal  pneumonia  may  complicate  the 
fever  at  any  stage.  Renal  comphcations  are 
rare,  but  some  patients  commence  their  illness 
with  nephritic  symptoms,  and  pyelitis  is  some- 
times the  result.  More  characteristic  of  typlioid 
fever  is  the  venous  thrombosis,  so  liable  to  occur 


during  the  lysis  or  in  convalescence.  The  left 
loAver  limb  is  most  often  affected  and  the 
femoral,  long  saphenous  and  popliteal  A^eins 
those  most  frequentlj'  thrombosed.  The  symp- 
toms are  pain  and  oedema  of  the  affected  part, 
with  or  Avithout  irregular  pyrexia.  Arterial 
thrombosis  may  also  folloAv  the  fever  and  is  due 
either  to  embolism  or  to  obliteratiA^e  arteritis. 

Periostitis,  due  either  to  the  tj^hoid  bacillus 
or  to  pyogenic  germs,  is  a  AA^ell-knoAvn  but  not 
very  common  sequela.  The  tibia  is  the  bone 
most  usually  attacked.  The  first  symptom  is 
pain,  and  a  small  SAvelling  may  be  palpable. 
Suppuration  is  the  usual  result.  Another  late 
complication  is  typlioid  spine,  characterized  by 
pain  and  rigidity  of  the  back  and  often  associ- 
ated AA'ith  pAo-exia,  tenderness,  incontinence  of 
urine  and  exaggerated  knee-jerks.  It  is  prob- 
ably due  to  a  peri-spondylitis  and  in  some  cases 
may  be  merely  a  neurosis.  It  is  a  tedious  con- 
dition, but  the  prognosis  is  on  the  whole  good. 

Parotitis,  unilateral  and  ahvays  ending  in 
suppuration,  is  met  Avith  in  severe  cases,  and 
superficial  B^inabscesses  are  common  in  children. 

Among  other  conditions  liable  to  complicate 
typhoid  fever  may  be  mentioned  laryngitis, 
otitis  media,  cancrum  oris,  cholecystitis,  menin- 
gitis and  various  cerebral  lesions.  Pregnancy, 
if  present,  is  usually  interrupted. 

Diagnosis.  The  only  absolute  proof  of  enteric 
feA^er  is  the  isolation  of  the  bacillus  typhosus 
from  the  blood  of  the  suspected  patient.  Short 
of  this,  diagnosis  must  depend  on  the  appearance 
in  varying  combinations  of  certain  signs  and 
symptoms,  none  of  Avhich  are  constant,  and 
many  of  AA-hich  are  often  absent.  The  serum 
reaction,  if  not  infallible,  is  undoubtedly  of  the 
greatest  assistance. 

It  must  be  remembered  that  it  is  not  unusual 
for  the  typhoid  patient  to  seek  advice  Avhile  he 
is  still  able  to  AAalk  about.  Many  cases  appear 
to  be  missed  because  the  idea  of  the  feA^er  being 
present  has  ncA^er  crossed  the  mind  of  the 
practitioner.  There  are,  hoAvever,  certain  symp- 
toms which,  if  complained  of,  should  suggest 
the  possibility  of  the  disease.  Thus,  if  in 
addition  to  a  complaint  of  the  ordinary  febrile 
symptoms  of  headache,  chilliness,  loss  of  appe- 
tite and  insomnia,  it  is  found  that  the  patient 
suffers  from  abdominal  pain,  diarrhoea  or 
epistaxis,  it  is  wise  to  make  certain  that  tj'phoid 
fcA^er  is  not  present  before  going  further. 
Continued  fever  taken  together  Avith  any  or  all 
of  these  signs  is  highly  suggestive.  On  the 
other  hand  it  must  be  recollected  that  diarrhoea 
is  not  invariable  by  any  means,  many  patients 
suffering  from  constipation  throughout.  Should 
the  fcA^er  be  suspected,  confirmatory  evidence 
AAdll  often  be  gathered  by  examination.  Spots 
may  or  may  not  be  present,  but  the  abdomen 
is  usually  tumid,  seldom  gives  an  abdominal 
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reflex,  and  is  often  tender.  If  the  spleen  is 
normal  in  size  it  is  unlikely  that  we  are  dealing 
with  a  case  of  the  fever.  Pea-soup  stools  have 
some  value,  but  they  may  be  imitated  by  the 
dejecta  of  other  conditions,  e.  g.  those  of  a 
patient  with  acute  pneumonia  who  has  been 
given  too  much  milk.  The  slow  pulse  relation 
to  the  temperature,  seen  chiefly  in  male  adults, 
and  only  to  be  expected  in  the  first  fortnight  of 
the  fever,  is  a  valuable  sign,  and  the  dicrotism 
of  the  pulse  may  prove  of  assistance  in  coming 
to  a  conclusion. 

We  are  often,  however,  compelled  to  diagnose 
the  fever  by  a  process  of  exclusion.  And  here 
it  is  well  to  realize  that  the  disease  most  fre- 
quently incorrectly  labelled  tvphoid  fever  is 
acute  lobar  pneumonia.  Should  the  respirations 
of  a  suspected  patient  exceed  thirty  per  minute, 
the  lungs  should  be  most  carefully  examined  to 
exclude  this  condition.  Broncho-pneumonia  in 
children  is  another  cause  of  error.  Various 
tubercular  conditions  must  also  be  remembered. 
Tubercular  peritonitis,  tubercular  pleurisy  with 
effusion,  tubercular  meningitis,  general  tubercu- 
losis and  even  phthisis  are  not  infrequently 
notified  as  typhoid  fever.  Once  the  possibility 
of  the  confusion  of  these  conditions  with  the 
fever  is  thoroughly  grasped,  mistakes  are  not 
very  liable  to  occur,  but  occasionally  the 
practitioner  will  have  to  depend  upon  bacterio- 
logical assistance  to  make  the  distinction. 
Abdominal  and  pelvic  inflammations  may  often 
give  trouble,  and,  while  cases  of  appendicitis 
are  sometimes  labelled  "  tj^hoid,"  it  is  not 
unheard  of  for  a  case  of  the  latter  disease  to  be 
actual!}'  operated  on  for  an  imaginary  appen- 
dicitis. 

Meningeal  inflammations  are  also  a  source  of 
-difficulty.  The  tubercular  variety  often  closely 
resembles  typhoid  fever  in  young  children  whose 
head  symptoms  are  liable  to  be  exaggerated, 
and  who  may  even  suffer  from  inequality  of  the 
pupils  or  strabismus.  Kernig's  sign  points  to 
actual  meningitis,  but  is  sometimes  observed  in 
the  '■  meningism "  due  to  typhoid  toxaemia, 
and  a  retracted  abdomen  is  never  seen  in  the 
fever.  Other  conditions  worth  remembering 
are  cholecystitis,  ulcerative  endocarditis,*  septi- 
caemia, acute  rheumatism  and  malaria.  Typhus 
is  now  so  rare  it  need  not  be  seriously  considered. 
Influenza,  hoAvever,  if  prolonged,  may  cause 
some  difficulty. 

A  word  must  be  added  on  the  subject  of 
Paratyphoid  Fever.  The  paratyphoid  bacillus 
is  capable  of  causing  a  disease  clinically 
indistinguishable  from  enteric  fever  and  pre- 
senting all  its  characteristic  features,  such  as 
rose  spots,  ochre  stools  and  enlarged  spleen. 
Ulceration  is  apparently  uncommon  and  the 
course  of  the  fever  is  not  so  severe  or  prolonged 
as  that  of  the  ordinary  infection.     It  may  be 


said  that,  if  an  apparently  obvious  case  of 
typhoid  fever  gives  a  persistently  negative 
serum  reaction,  the  rarer  condition  should  be 
suspected.  In  any  case  the  question  is  one  of 
interest  only  to  bacteriologists,  and  from  the 
public  health  point  of  view  these  cases  should  be 
notified  and  treated  as  typhoid  fever. 

Laboratory  Diagnosis.  The  simple  urine  test 
known  as  EhrHch's  diazo  reaction  is  not  much 
employed  in  general  practice.  It  is,  however, 
of  great  assistance  in  early  diagnosis.  Two 
solutions  are  required  :  first,  a  saturated  solu- 
tion of  sulphanilic  acid  in  dilute  (1-20)  hydro- 
chloric acid ;  second,  a  one-half  per  cent,  solu- 
tion of  sodium  nitrite.  The  reaction  works  best 
and  most  consistently  if  done  as  follows  : — Fill 
a  third  of  an  ordinary  test  tube  \\i\.\\  urine  and 
add  an  equal  bulk  of  the  first  solution  :  mix  by 
inverting  the  tube  and  then  add  one  or  at  most 
two  drops  of  the  nitrite,  and  shake  up  the 
mixture  until  a  good  froth  is  obtained.  Now 
render  alkaline  by  allowing  a  solution  of  strong 
ammonia  to  trickle  into  the  tube.  The  froth 
in  a  negative  urine  remains  pale  or  n\a,\  be 
coloured  bright  yellow.  In  a  urine  which  gives 
the  reaction,  however,  it  becomes  a  beautiful 
rose  pink,  the  body  of  the  urine  turning  to  a 
deep  crimson  colour.  It  must  be  noted  that  the 
reagents,  especially  the  nitrite,  should  be  freshly 
prepared  and  not  more  than  a  fortnight  old. 

A  positive  reaction  is  present  in  many  fevers, 
and  is  almost  invariable  in  advanced  tubercu- 
losis. But  if  a  negative  result  is  obtained  from 
a  patient  who  has  suffered  from  continued 
pjTexia  for  not  less  than  six  or  more  than  four- 
teen days,  it  may  be  said  to  exclude  typhoid 
fever. 

A  low  blood  count,  six  thousand  leucocytes  or 
under,  with  a  high  percentage  of  mononuclears 
is  suggestive  of  typhoid  fever.  For  the  isolation 
of  the  bacillus  from  the  blood,  stools  or  urine 
some  bacteriological  experience  is  required,  and 
this  test  is  not  available  in  private  practice. 

The  serum  reaction  test  associated  Avith  the 
name  of  Widal  is  convenient  for  the  general 
practitioner  Avho  can  easily  obtain  a  drop  or 
two  of  blood  in  a  capillary  tube  and  send  it  to  a 
laboratory.  The  serum  diluted  to  about  one 
in  fifty  parts  of  beef  bouillon  is  mixed  A\itli  a 
young  culture  or  emulsion  of  typhoid  bacilli, 
and  examined  microscopically  to  see  if  aggluti- 
nation of  the  organisms  takes  place.  If  the  test 
is  accurately  performed  and  is  checked  by 
suitable  controls  the  results  given  are  very 
reliable.  The  reaction,  however,  may  be  de- 
laved,  and  a  negative  result  in  the  first  fortnisfht 
of  illness  means  little  or  nothing.  Should,  how- 
ever, negative  reactions  be  still  obtained  in  the 
fourth  week  the  disease  is  not  likely  to  be 
typhoid.  A  positive  reaction  means  that  the 
patient    actually    has    typhoid    fever    or    has 
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suffered  from  it  at  some  previous  and  probably 
recent  date.  It  must,  nevertheless,  be  remem- 
bered that  persons  vaccinated  against  the  fever 
also  give  a  positive  reaction. 

Prognosis.  A  mortality  rate  of  from  seven 
to  seventeen  per  cent,  of  those  attacked  may  be 
regarded  as  a  fair  estimate.  The  death-rate  of 
children  under  fifteen  j^ears  is  comparatively 
small,  ulcerative  accidents  not  being  common  in 
the  young.  After  fifteen  years  the  mortality 
may  be  said  to  increase  as  age  advances. 
Women  appear  to  have  a  somewhat  better 
chance  of  recovery  than  men.  Stout,  heavy 
persons  usuallj^  take  the  fever  badly,  and  such 
pre-existing  conditions  as  alcoholism  and  old- 
standing  disease  of  the  kidneys,  heart  or  lungs 
prejudice  the  chances  of  recovery. 

The  pulse  is  more  important  than  the  tem- 
perature in  prognosis.  If  in  adult  males  it 
exceeds  110  Ave  are  probably  deahng  with  a 
Revere  case ;  should  it  be  more  than  120  there 
is  good  reason  for  alarm.  A  rapid  pulse  in  a 
woman  or  child,  however,  need  not  cause  much 
anxiety.  The  mere  presence  of  high  fever  is 
not  a  bad  sign,  especially  if  the  morning  re- 
missions are  satisfactory,  but  if  it  is  long  main- 
tained with  little  or  no  remission  there  is  alwaj-s 
reason  to  dread  the  resulting  prostration.  A 
sudden  fall  of  temperature,  if  the  pulse  does  not 
correspondingly  improve,  may  imply  the  onset 
of  an  ulcerative  accident,  such  as  haemorrhage 
or  perforation,  and  therefore  is  not  of  favourable 
import. 

Should  the  "  typhoid  state  "  supervene  there 
is  always  reason  for  anxiety,  but  children  often 
make  good  recoveries  even  when  the  nervous 
symptoms  have  been  so  severe  as  to  suggest 
meningitis.  Hsemorrhage  is  seldom  directly 
fatal,  but  many  patients  who  suffer  from  it  have 
their  resistance  weakened  and  succumb  to  other 
causes.  Perforation,  unless  successfully  opera- 
ted on,  is  invariably  fatal.  Complications  add 
much  to  the  danger  of  a  case,  and  pneumonia, 
laryngitis,  or  renal  disease  may  be  mentioned 
as  especially  dangerous. 

Treatment.  Once  the  patient  has  been  placed 
in  suitable  surroundings  the  first  requisite  is 
a  competent  nurse.  The  recumbent  position 
must  be  strictly  maintained  and  the  bed-pan 
always  employed.  The  skin  should  be  kept  in 
good  condition  by  the  frequent  use  of  the  tepid 
sponge.  The  parts  exposed  to  pressure  should 
be  rubbed  with  methylated  spirit  twice  daily, 
after  the  spongings,  and  to  any  parts  which  shoAv 
redness  a  dusting  powder  of  boracic  and  starch, 
with  perhaps  a  little  bismuth  or  zinc  oxide 
added,  may  be  freely  applied.  The  toilet  of 
the  mouth  is  of  great  importance.  The  teeth 
and  the  buccal  cavitj'^  must  be  carefully  cleaned 
at  frequent  intervals  with  cotton-wool  swabs. 
Some  mildh'  antiseptic  ointment,  such  as  equal 


parts  of  boroglyceride  and  glycerine,  should  be 
applied  after  each  swabbing.  The  more  water 
supplied  to  the  patient  for  drinking  purposes  the 
more  comfortable  and  moist  will  his  mouth  be, 
and  to  force  sufficient  fluids  on  delirious  and 
resisting  patients  is  one  of  the  most  important 
and  arduous  of  the  nurse's  duties.  The  patient 
should  not  be  allowed  to  lie  long  on  his  back  if 
he  can  support  himself  on  his  side.  Frequent 
change  of  position  will  lessen  the  risk  of  bed- 
sores and  render  hypostatic  congestion  of  the 
lungs  less  probable.  The  temperature  should 
be  charted  every  four  hours  and  the  nurse  must 
be  instructed  to  report  at  once  any  sudden  com- 
plaint of  pain,  change  in  the  pulse  or  tempera- 
ture, or  appearance  of  blood  in  the  stools. 
Every  opportunity  must  be  given  to  delirious 
patients  to  pass  their  urine  at  short  intervals. 
The  medical  attendant  should  examine  the 
abdomen  at  least  once  daily,  satisfy  himself  the 
bladder  is  being  properly  emptied,  and  note 
any  difference  in  distension  or  movement  which 
might  indicate  the  occurrence  of  perforation. 
He  should  also  inspect  the  stools  and  note  if 
they  contain  the  curds  of  undigested  milk. 

The  tjrphoid  patient  seems  to  be  able  to  do 
well  on  either  a  liberal  or  a  restricted  diet,  but 
the  latter  is  much  to  be  preferred  in  the  acute 
stage.  Allowance  must,  however,  be  made  for 
individual  idiosyncrasy,  and  wide  deviations 
from  the  generally  accepted  methods  of  feeding 
may  be  made  in  appropriate  cases  without  undue 
risk.  For  the  great  majority  of  patients  milk 
forms  the  best  staple  diet,  but  great  care  in  its 
administration  is  necessary,  and  the  amount 
given  should  be  strictly  limited.  For  an  adult 
about  three  ounces  every  two  hours  is  amply 
sufficient,  and  this  is  best  given  diluted  with  one 
quarter  of  its  bulk  of  warm  Avater.  Each  feed 
should  be  regarded  as  a  meal,  and  milk  must 
not  be  allowed  to  stand  at  the  bedside.  The 
appearance  of  curds  in  the  stools  suggests  that 
too  much  milk  is  being  given  or  that  it  is  being 
given  improperly.  In  such  cases  the  deduction 
of  half  an  ounce  from  each  two-hourly  feed 
often  makes  all  the  difference.  Water  should 
always  stand  at  the  bedside  and  the  patient 
be  encouraged  to  drink  all  he  possibly  can.  Six 
pints  a  day  is  a  good  ideal  to  aim  at,  and  there 
is  no  doubt  that  headache,  delirium  and  severe 
nervous  symptoms  are  all  modified  favourably 
by  the  forced  ingestion  of  large  quantities  of 
water.  On  the  other  hand,  aerated  drinks  are 
best  avoided  as  they  increase  the  risk  of  meteor- 
ism.  If  there  is  no  diarrhoea,  beef  tea  is  a  useful 
adjuvant  to  the  diet.  Given  hot  it  often  induces 
sleep,  and  it  is  moreover  an  excellent  stimulant. 
Many  patients  enjoy  a  cup  of  tea  in  the  after- 
noon, and  there  is  no  reason  why  this  should 
be  withheld.  Cocoa  and  coffee  are  sometimes 
I  useful  in  assisting  patients  to  take  milk. 
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If  diarrhoea  is  present  the  milk  should  be 
boiled,  reduced  in  quantity,  or  diluted  with  lime 
water.  When  there  is  much  prostration  various 
meat-juice  preparations  maj'  be  employed,  and 
jellies  are  usually  safe.  Constipation  may  be 
dealt  with  by  adding  fluid  magnesia  to  the  milk. 
In  cases  of  severe  meteorism  or  vomiting  it  is 
well  to  remember  that  the  typhoid  patient 
tolerates  complete  starvation  excellently,  and 
it  is  sometimes  advisable  to  cut  off  ever\i:hing 
except  water. 

When  the  temperature  touches  the  normal  line 
in  the  morning  it  is  usually  safe  to  increase  the 
dietary.  Suitable  first  additions  are  Benger's 
food  or  Plasmon,  egg-flip  and  well-boiled  oat- 
flour  porridge  or  bread  and  milk.  Provided  the 
morning  temperature  does  not  rise  in  conse- 
quence, after  about  two  or  three  days  steamed 
white  fish,  either  haddock  or  whiting,  may  be 
given  with  thin  bread  and  butter.  Thereafter 
the  amount  of  food  may  be  increased,  and  by 
the  sixth  or  seventh  day  of  completely  normal 
temperature  chicken  may  be  allowed. 

Numerous  special  diets  have  been  suggested. 
A  very  rational  one  is  that  which  aims  at 
"plenty  of  food  but  no  faeces."  With  this  in 
view  Ewart  gives  Avhey  in  large  quantities, 
allowing  a  reasonable  amount  of  maltine  or 
honey.  If,  however,  milk  is  given  rationally, 
and  constipation  avoided,  the  bowel  can  be  kept 
fairly  "  clean."  At  the  Edinburgh  City  Hos- 
pital the  plan  adopted  is  to  empty  the  small 
intestine  every  second  day  with  a  two  to  three 
grain  dose  of  calomel  followed  up  by  washing 
out  the  large  intestine  with  an  irrigation  of  about 
four  pints  of  hot  water. 

After  regulating  the  diet  the  best  rule  is  to 
treat  complications  as  they  arise.  The  tempera- 
ture should  not  be  interfered  with  and  the  use, 
in  particular,  of  the  coal-tar  antipyretics  is 
most  undesirable.  Anything  that  is  required 
can  be  most  safely  effected  by  the  use  of  the 
tepid  or  cold  sponge.  Headache  seldom  gives 
much  trouble.  Insomnia  should  be  actively 
treated  from  the  first,  and  bromide  of  sodium 
and  chloral  hydrate  in  equal  parts  is  a  satis- 
factory combination  of  drugs  for  this  purpose. 
When  sleeplessness  depends  upon  worry  and 
anxiety,  or  upon  the  disturbance  caused  by  a 
tendency  to  diarrhoea,  there  is  nothing  so  useful 
as  a  five-grain  Dover's  powder.  Dietetic  modi- 
fications are  usually  all  that  is  required  to  check 
diarrhoea.  Drachm  doses  of  castor  oil  or  simple 
enemata  are  adequate  means  of  combating  con- 
stipation. Enemata  are  also  to  be  recom- 
mended for  meteorism,  and  twenty-drop 
doses  of  turpentine  often  give  good  results. 

If  the  pulse  tends  to  fail,  especially  if  it 
becomes  unduly  rapid,  the  administration  of 
stimulants  must  be  considered.  On  the  whole, 
alcohol  is  undesirable  in  typhoid  fever,  and  if 


we  are  driven  to  use  it  the  dose  should  be  small 
and  its  effects  carefully  watched. 

Should  hcemorrhage  occur  our  chief  object 
should  be  to  allow  its  natural  arrest  by  immobil- 
izing the  bowel.  This  can  be  effected  by  starva- 
tion and  by  the  administration  of  opium.  The 
use  of  the  latter  is  often  objected  to  as  being 
liable  to  mask  the  symptoms  of  perforation, 
should  that  accident  occur,  but  it  is  on  the  whole 
advisable  to  give  it.  Turpentine  or  calcium 
chloride  may  be  given  by  the  mouth,  and  some 
advise  the  injection  of  a  fcAv  cubic  centimetres 
of  horse  serum.  The  bowels  should  not  be 
allowed  to  move  for  four  daj's,  after  which  they 
may  be  opened  by  an  olive  oil  enema.  After 
very  profuse  haemorrhages  it  maj''  be  necessary 
to  stimulate  cautiously,  great  care  being  taken 
not  to  improve  the  circulation  too  much.  Once 
'perforation  is  diagnosed  the  abdomen  should  be 
opened  and  an  attempt  made  to  close  the  hole. 
The  chances  against  success  are  certainly  not 
less  than  six  to  one. 

It  will  be  unnecessary  to  say  much  on  the 
subject  of  the  systematic  treatment  of  the  fever 
by  the  cold  hath  method.  It  has  never  been  much 
used  in  this  countrj^,  and  is  difficult  to  carry 
out  effectively  in  private  practice.  Its  success 
depends  on  the  fact  that  it  increases  the  elimina- 
tion of  toxins  and  generally  tones  the  nervous 
system.  By  the  judicious  administration  by  the 
mouth  of  large  quantities  of  water,  and  by  the 
frequent  use  of  cool  sponges,  equally  satisfactory 
results  may  be  obtained  with  less  trouble. 

Serum  and  Vaccine  Treatment.  There  is  at 
present  no  available  serum  which  can  be  relied 
upon.  It  is  possible,  hoAvever,  that  as  the 
results  of  recent  work  on  this  subject  by 
Hewlett  and  others,  a  satisfactory  antitoxin 
may  before  long  be  obtainable.  In  the  mean- 
time more  may  be  hoped  from  the  employment 
of  vaccines.  An  autogenous  vaccine,  that  is  to 
say,  a  culture  of  bacilli  obtained  from  the  blood 
of  the  patient  himself,  and  killed  by  heat  or  by 
the  addition  of  0*5  per  cent,  carbolic  acid,  is 
likely  to  give  the  best  results,  but  stock  vacciiies 
are  also  used  and  have  been  spoken  of  favour- 
ably. There  is  a  great  difference  of  opinion  as 
to  the  amount  to  be  given  as  a  dose,  and  as  to 
the  intervals  between  the  doses.  Some  recom- 
mend doses  of  300  or  400  million  bacilli ,  whereas 
others  consider  quite  small  doses  of  one  or  two 
million  likely  to  be  more  efficient  and  safer. 
An  interval  of  from  four  to  five  days  between 
the  injections  as  long  as  the  fever  lasts  appears 
to  give  the  most  satisfactory  results. 

Management  of  Convalescence.  The  recum- 
bent position  should  be  maintained  for  some 
days  after  the  temperature  is  steadily  normal. 
There  is  always  some  risk  of  cardiac  failure  at 
this  period.  Should  the  pulse  be  satisfactory 
and  not  unduly  fast  the  patient  may  be  raised 
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gradually  on  pillows  after  four  or  five  days,  and 
can  be  safely  allowed  up  on  the  tenth  day  of 
completely  normal  temperature.  Relapses  may 
occur  any  time  uj)  to  three  weeks,  and  the 
patient  is  best  confined  to  hospital  or  his  room 
for  a  month  at  least. 

Prophylaxis.  As  regards  the  prevention  of 
infection  from  an  existing  case,  great  care  must 
be  taken  to  see  that  the  excreta  are  properly 
disposed  of.  They  should  be  mixed  with  their 
own  bulk  or  more  of  one  to  twent}^  carbolic  acid 
and  allowed  to  stand  for  an  hour  or  longer  before 
being  emptied  down  the  drains.  The  bed-pan 
must  be  carefully  covered  and  care  taken  to 
prevent  flies  settling  on  either  urine  or  faeces. 
Soiled  sheets  should  be  rapidly  rolled  up  and 
placed  in  a  bucket  at  the  bedside  and  damped 
in  carbolic  solution  at  once.  They  should  then 
be  wrung  out  of  the  antiseptic  and,  faecal  stains 
having  been  brushed  out,  left  to  soak  in  one  to 
forty  carbolic  acid  from  six  to  twelve  hours 
before  going  to  the  laundry.  Nurses  must  be 
warned  to  take  care  in  cleansing  their  hands  after 
touching  the  patient  or  linen.  In  some  hospitals 
they  are  encouraged  to  wear  rubber  gloves. 

Typhoid  Vaccination.  Reliable  vaccines  can 
now  be  obtained  for  prophylactic  purposes. 
About  1000  millions  of  dead  bacilli  are  usually 
injected,  and  double  that  quantity  as  a  second 
dose  ten  days  later.  There  is  usually  a  slight 
local  reaction  and  a  certain  proportion  of  patients 
suffer  from  fever,  malaise,  and  even  slight  diar- 
rhoea. Prophylactic  injections  should  be  advised 
for  those  who  are  starting  for  India  or  countries 
wliere  the  disease  is  endemic,  and  for  troops 
entering  upon  a  campaign.  It  is,  however, 
considered  inadvisable  to  vaccinate  in  the 
presence  of  an  epidemic,  as  during  the  negative 
pliase  following  the  first  injection  the  patient 
may  be  unduly  susceptible.  After  vaccination 
the  blood  gives  a  positive  Widal  reaction.  The 
protection  conferred  is  very  considerable  for  at 
least  two  years.  C.  B.  K. 

TYPHUS  FEVER  (TYPHUS  EXANTHEMATICUS, 
JAIL   FEVER) 

Eliolofjy.  The  causative  micro-organism  is 
still  unknown  and  is  quite  possibly  protozoal 
in  nature.  The  disease,  however,  has  been 
attributed  to  various  forms  of  cocci  and  also  to 
a  short  bacillus.  Recently  Nicolle  has  proved 
that  the  infection  is  disseminated  through  the 
medium  of  the  body  louse,  and  he  has  been  by 
this  means  able  to  infect  apes  and  monkeys. 
Predisposing  conditions  are  dirt,  destitution 
and  overcrowding.  The  fever  is  found  in  all 
climates,  but  is  now  but  rarely  met  with  in  the 
British  Isles. 

After  a  variable  incubation,  usually  from  ten 
to  fourteen  days,  the  fever  commences  Avith  an 


abrupt  onset,  headache,  chilliness  and  vomiting 
being  the  most  frequent  invasion  symptoms. 
The  patient  is  prostrated  early  and  is  mentally 
stupid  from  the  first.  The  temperature  mounts 
gradually,  reaching  its  acme  by  the  fourth  or 
fifth  day.  By  this  time  the  eruption  is  appear- 
ing as  pale  pink  spots,  at  first  disappearing  on 
pressure  but  soon  becoming  darker  and  stained 
into  the  skin.  This  rash  invades  the  whole 
body  except  the  face,  and,  if  profuse,  presents 
a  somewhat  measly  appearance.  As  it  develops, 
true  hsemorrhagic  spots  or  petechiae  may  also 
appear  and  some  degree  of  "  subcuticular  mot- 
tling," as  of  spots  seen  faintly  below  the  cuticle, 
is  generally  present.  These  elements  taken  to- 
gether form  the  "  mulberry  rash  "  of  typhus. 
A  characteristic  odour  resembling  more  or 
less  that  of  mice  is  often  noticeable.  The 
temperature  having  reached  the  acme,  102°  to 
104°  F.,  is  continued  with  but  little  or  no 
morning  remission  until  the  thirteenth  or 
fourteenth  day,  when  it  falls  by  a  slow  crisis. 
The  pulse  throughout  the  fever  is  rapid  and  the 
respirations  unduly  accelerated.  The  tongue 
is  furred  and  dry  and  often  becomes  crusted  and 
fissured.  Albuminuria  is  almost  invariable  and 
the  diazo  reaction  is  present  in  the  urine.  The 
leucocyte  count  is  increased  and  there  is  an  un- 
usually high  percentage  of  large  mononuclears. 
The  spleen  is  much  enlarged. 

The  nervous  prostration  is  well  marked  and 
is  evidenced  by  the  delirium  of  the  patient, 
occasionally  of  the  excited  but  usually  of 
the  low  muttering  type,  by  the  subsultus  of  the 
tendons,  the  picking  at  the  bedclothes  and  the 
loss  of  control  of  the  bladder  and  bowel  reflexes. 
Death  occurs  in  fatal  cases  between  the  eleventh 
and  fifteenth  days  and  is  usually  preceded  by 
a  rising  temperature  and  a  failing  pulse.  Not 
infrequently  coma  is  present  for  some  hours 
before  the  end. 

If  the  crisis  occurs  improvement  is  usually 
rapid.  The  complications  and  sequelae  of  the 
fever  are  but  few.  The  hypostatic  pneumonia 
so  often  seen  is  rather  a  symptom  than  a  com- 
plication. Venous  thrombosis  may  follow  typhus 
as  it  does  enteric  fever.  Parotitis,  unilateral 
and  tending  to  suppurate,  is  not  uncommon. 
Relapses  are  almost  unknown  and  second 
attacks   very  rare. 

Morbid  Anatomy.  There  is  general  congestion 
of  the  internal  organs  but  nothing  very  definite. 

Diagnosis  must  depend  on  the  appearance 
of  the  patient,  who  has  a  "  drunken  "  expression, 
injected  conjunctivae  and  contracted  pupils,  on 
the  course  of  tiie  temperature,  and  most  of  all 
on  the  presence  of  the  rash.  This,  if  scanty, 
may  be  often  best  appreciated  in  the  axilla 
and  on  the  flanks.  The  main  conditions  which 
must  be  excluded  are  lobar  pneumonia,  menin- 
gitis,   influenza,    measles    and    enteric    fever. 
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Differentiation  from  the  latter  will  give  the 
most  trouble,  and  in  making  it  we  cannot, 
unfortunately,  place  implicit  reliance  upon  the 
Widal  reaction  which  has  been  proved  to  be 
sometimes  positive  in  t3^hus.  The  absence  of 
rash,  however,  the  wider  pupils  and  clear  eyes, 
and  the  more  decided  morning  remission  of 
the  temperature  in  enteric  are  points  of  im- 
portance. 

Prognosis  is  usually  good  in  the  young,  but 
is  serious  in  the  elderly,  the  alcoholic,  and  the 
fat.  A  temperature  tending  to  decline  from  the 
commencement  of  the  second  week  is  a  good 
sign.  A  tendency  to  rise  just  before  the  four- 
teenth day  is  ominous,  as  are  also  excited 
delirium  and  coma. 

Treatment.  The  patient  should  be  isolated 
for  five  weeks  from  his  first  symptom.  During 
his  fever  his  diet  should  be  on  the  lines  of  that 
suggested  for  enteric  fever.  Water  should  be 
liberally  supplied,  and  great  care  must  be  taken 
to  encourage  the  patient  to  empty  his  bladder 
at  reasonable  intervals.  The  mouth  must  be 
kept  clean  and  the  back  attended  to.  Most 
patients  require  alcoholic  stimulation.  It  is 
important  that  sleep  should  be  secured  in  the 
first  daj^s  of  the  illness  as  otherwise  insomnia 
may  become  intractable.  For  the  safety  of 
the  attendants,  as  well  as  for  the  benefit  of  the 
patient,  it  is  well  that  the  nursing  be  under 
conditions  approximating  to  open-air  treatment. 
The  skin  should  be  frequently  sponged  with 
some  mild  antiseptic. 

A  quarantine  of  one  fortnight  may  be  im- 
posed upon  "  contacts,"  who  should  be  taken 
to  a  receiving  house,  bathed,  and  freed  from 
vermin  by  the  disinfection  of  their  clothes  by 
steam.  C.  B.  K. 

RELAPSING    FEVER    (FAMINE    FEVER) 

Since  1873  outbreaks  of  this  fever  have 
been  almost  unknown  in  Great  Britain.  It 
is,  however,  frequently  met  with  abroad  and 
is  common  in  Russia,  Egypt  and  India, 
being  obviously  but  little  influenced  by 
climate.  The  causative  micro-organism  is  the 
Spirochcete  Obermeieri,  a  spirillum  which  is 
found  in  large  numbers  in  the  blood  of  the 
patient  during  the  febrile  paroxysms  and  can 
be  detected  by  direct  microscopic  examination. 
All  recent  evidence  goes  to  prove  that  the 
injection  is  transmitted  through  the  medium 
of  body  vermin  and,  in  particular,  of  the 
pediculus  corporis,  though  the  bug  has  also 
been  proved  to  be  concerned  in  the  transmission 
of  the  virus,  and  the  disease  has  by  its  means 
been  successfully  communicated  to  the  monkey. 
Epidemics  are  doubtless  favoured  by  such 
conditions  as  low  vitality  due  to  insufficient 
food,  overcrowding  and  bad  sanitary  surround- 


ings, but  it  must  be  remembered  that  vermin 
are  particularly  likely  to  be  numerous  among 
the  dirty  and  the  destitute. 

After  a  variable  incubation  stage,  lasting  in 
most  cases  from  five  to  ten  days,  the  illness 
commences  abruptly  with  headache,  giddiness, 
chills  and,  in  many  instances,  vomiting.  The 
temperature  rises  rapidly  to  high  levels,  104° 
to  106°  F.,  and  is  maintained  Mdth  but  little 
morning  remission  throughout  the  fever.  The 
pulse  is  proportionately  accelerated.  This  first 
'paroxysm  of  the  disease  lasts  from  five  to  seven 
days,  during  which  marked  prostration,  intense 
thirst  and  delirium  are  often  prominent  features. 
The  Uver  and  spleen  are  enlarged  and  tender. 
The  skin  occasionally  presents  a  faint  roseolar  rash 
which  is  evanescent  in  character.  Some  degree 
of  jaundice  is  usually  present,  and  many  patients 
suffer  from  distressing  vomiting  and  retching. 
Diarrhoea  is  also  liable  to  be  severe.  This  stage 
of  the  illness  terminates  by  crisis,  the  tempera- 
ture falling  to  a  very  low  level,  96°  to  97°  F., 
within  twenty-four  hours.  Copious  perspira- 
tion accompanies  the  fall.  The  patient  now 
enters  upon  the  first  period  of  apyrexia  and 
rapidly  improves,  but  about  fourteen  days 
from  his  first  symptom,  and  from  seven  to  nine 
after  his  crisis,  he  is  again  seized  with  fever. 
During  the  apyretic  interval  the  spirilla  are 
not  found  in  the  blood. 

This  relapse,  sometimes  described  as  the 
second  paroxysm,  is  a  repetition  of  the  first 
attack  and  its  symptoms  may  be  quite  as  severe. 
It  is  usually,  however,  a  day  or  two  shorter  in 
duration,  the  crisis,  which  is  in  every  way 
comparable  to  the  first,  occurring  after  from 
three  to  five  days'  fever.  A  secoyid  period  of 
apyrexia  follows,  and  this  in  most  cases  s,yn- 
chronizes  with  the  stage  of  convalescence.  But 
in  some  patients  a  second  or  even  third  relapse 
may  occur. 

The  complications  of  the  fever  are  not  very 
important.  Jaundice  may  become  excessive, 
and  in  some  instances  the  continued  vomiting 
is  a  source  of  danger.  Epistaxis  not  uncom- 
monly occurs  about  the  time  of  the  crisis,  and 
parotitis  is  a  not  unusual  sequela.  As  regards 
the  morbid  anatomy  of  the  disease  there  is  not 
much  that  is  characteristic.  The  spleen  is 
always  much  enlarged  and  considerably  softened 
and  the  size  of  the  liver  is  enormously  increased. 

Diagnosis  must  chiefly  depend  upon  the 
presence  of  the  outbreak  and  the  detection  of 
the  spirillum  in  the  blood.  The  conditions  with 
which  relapsing  fever  is  likely  to  be  confused 
are  influenza,  typhus  fever  and  malaria.  The 
prognosis  is  always  good,  except  in  old  persons 
and  in  complicated  cases. 

Treatment.  The  patient  should  be  isolated 
and  plenty  of  air  space  alloAved.  Drug  treat- 
ment is   not  of  much  avail  and  the  fever  is 
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uninfluenced  by  quinine.  Hata,  however,  has 
demonstrated  the  favourable  effects  of  Ehrhch's 
remedy,  "  606,"  upon  infected  mice,  and  it 
seems  reasonable  to  suppose  that  this  prepara- 
tion might  be  emploj-ed  with  advantage. 
Gabritchewsky  has  obtained  encouraging  results 
with  a  serum  prepared  from  horses  immunized 
Mith  blood  containing  spirilla.  C.  B.  K. 

SMALLPOX 

Synonym  :  Variola. 

Etiology.  The  causative  micro-organism  has 
not  been  definitely  identified.  There  is  some 
reason  to  believe,  however,  that  it  may  be 
protozoal  in  nature  and  that  the  sporozoon 
described  by  Guarnieri  under  the  name  of 
the  cytorydes  variolce  is  the  responsible  germ. 
The  disease  is  spread  chiefly  by  direct  infection 
from  person  to  person,  and  it  is  probable 
that  the  virus  is  inhaled.  Clothing  and  other 
fomites  may  remain  infective  for  long  periods. 
Many  competent  authorities  believe  that  the 
infection  can  be  carried  long  distances  by 
air,  and  that,  therefore,  the  neighbourhood 
of  smallpox  hospitals  is  actually  dangerous. 
Smallpox  can  also  be  communicated  by  direct  in- 
oculation, and  in  these  circumstances  the  disease 
usually  assumes  a  distinctly  modified  form. 

The  disease  maj^  occur  in  any  climate  and  has 
been  met  with  all  over  the  world.  In  this 
country  its  season  is  winter  and  spring.  Sex 
appears  to  exert  no  special  influences,  and  in 
unvaccinated  communities  all  ages  are  equally 
liable  to  attack.  WTiere  infantile  vaccination 
is  practised,  however,  the  great  majority  of  the 
patients  are  adults. 

Pathology  and  Morbid  Anatomy.  Smallpox 
presents  two  distinct  phases,  the  first  of  which, 
the  initial  fever,  appears  to  depend  upon 
toxa?mia,  while  the  second,  the  eruptive  phase, 
may  be  regarded  as  the  result  of  septicaemia, 
the  eruption  being  due  to  the  deposition  in  the 
capillaries  of  the  skin  of  the  causative  organisms 
carried  by  the  blood  stream.  Much  of  the 
subsequent  inflammation  doubtless  depends 
upon  the  action  of  pyogenic  bacteria,  which 
therefore  play  a  considerable  part  in  the  causa- 
tion of  the  secondary  fever.  The  post-7nortem 
changes  resemble  those  of  the  other  acute  fevers. 
The  lesions  caused  by  the  eruption  on  the 
mucous  membranes  may  be  seen  in  the  oeso- 
phagus, larynx  and  trachea,  and  the  lungs  often 
show  hypostatic  congestion  or  broncho-pneu- 
monia. Small  yellowish  foci  of  degeneration 
may  be  found  in  the  liver  and  other  organs,  and 
notably  in  the  testis,  which  is  often  the  seat  of 
inflammation  during  the  course  of  the  disease. 
As  regards  the  blood  the  outstanding  feature 
is  the  relative  increase  in  the  mononuclear 
leucocytes. 


Stage  of  Invasion  and  Initial  Fever. 
After  an  incubation  period,  the  extreme  limits 
of  which  are  five  to  sixteen  days  and  which 
in  most  cases  is  about  twelve,  the  illness  begins 
abruptly  with  high  fever,  headache,  chills, 
vomiting  and  often  pain  in  the  back.  This 
last  symptom,  although  very  characteristic,  is 
not  infrequently  wanting.  The  patient  is 
prostrated  from  the  first  and  may  suffer  from 
all  the  symptoms  of  toxaemia,  such  as  insomnia 
and  delirium.  The  pyrexia  is  always  con- 
siderable and  is  maintained  at  a  high  level 
until  the  first  appearance  of  the  true  eruption, 
when  it  commences  to  abate. 

An  interesting  feature  of  the  initial  fever  is 
the  comparatively  frequent  occurrence  of 
prodromal  rashes.  These  are  often  erythe- 
matous and  may  be  scarlatiniform,  morbilli- 
form or  multiform.  Their  distribution  tends 
to  be  irregular  and  is  often  limited  to  the  trunk. 
They,  are  evanescent  in  character,  seldom  per- 
sisting after  the  true  eruption  appears.  More 
important  are  the  petechial  rashes,  which  are 
sufficiently  characteristic  to  be  diagnostic  of 
smallpox.  They  are  usually  limited  to  the 
axillae  and  groins,  especially  the  latter,  and 
consist  of  small  punctate  petechial  spots, 
usually  jDurple  in  colour.  This  form  of  rash 
has  been  named  by  English  writers  the  "  trian- 
gular rash,"  the  base  of  the  triangle  being 
a  line  across  the  abdomen  a  little  below  the 
umbilicus.  The  French  speak  of  it  as  the 
"  bathing-drawers  "  rash,  as  it  affects  the  parts 
usually  covered  by  that  garment. 

The  Stage  of  Eruption.  The  true  eruption 
of  smallpox  appears,  as  a  rule,  on  the  third 
day.  Provided  the  case  is  not  a  hsemorrhagic 
one,  its  severitj^  depends  upon  the  amount  and 
development  of  the  eruption.  Dull  red  macules 
or  spots  appear  and  are  usually  noticed  first 
on  the  brow  and  wrists.  They  soon  become 
elevated  above  the  skin,  the  stage  of  the  papule. 
They  are  hard  to  the  touch,  more  round,  and 
better  defined  than  those  of  measles,  and  do  not 
disappear  when  the  skin  is  stretched.  They 
do  not  show  the  same  tendency  to  coalesce 
into  groups  as  do  those  of  measles  and,  when 
palpated,  they  are  usually  distinctly  "  shotty." 
After  they  have  been  visible  for  tAventy-four 
hours  -they  begin  to  show  the  commencement 
of  vesiculation  at  their  summits.  During  the 
papular  stage,  ^liich  lasts  about  two  days,  the 
temperature  falls,  often  attaining  the  normal 
with  the  completion  of  vesiculation. 

The  distribution  of  the  eruption  is  of  interest 
and  importance  for  diagnosis.  The  eruption  is 
general,  but  shoAvs  a  marked  preference  for 
certain  situations.  These  appear  to  be  deter- 
mined to  some  extent  by  skin  irritation  caused 
by  exposure,  the  friction  of  garments  and  so 
forth,  the  best  protected  parts  of  the  body,  the 
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axillae  for  instance,  being  spared  partially  or 
completely.  The  face,  forearms  and  wrists 
show  the  greatest  density  of  eruption,  these 
parts  being  most  exposed  or  most  affected  by 
free  movement.  The  protected  flexor  surfaces 
suffer  less  than  the  extensor,  and  the  flank,  the 
most  protected  region  of  the  body,  least  of  all. 
The  prominences  of  the  face  show  a  more 
profuse  eruption  than  the  hollows.  Parts 
irritated  by  pressure,  such  as  the  waist  or  the 
region  covered  by  the  garter  in  women,  show  a 
plentiful  crop  of  lesions,  and  areas  of  skin 
recently  contused,  abraded  or  inflamed  tend 
to  present  a  greater  density  of  eruption  than 
the  surrounding  parts.  It  may  be  broadly 
stated  that  the  eruption  is  centrifugal,  increasing 
in  density  the  greater  the  distance  from  the 
centre  of  the  body.  The  lower  extremities 
usually  suffer  less  than  the  upper,  but  the 
eruption  is  nevertheless  much  more  profuse 
than  on  the  trunk.  The  palms  and  soles  are 
both  involved.  The  eruption  always  attacks 
the  mucous  membrane  of  the  mouth,  and, 
developing  quickly  in  that  situation,  vesicles  can 
often  be  recognized  on  the  soft  palate  while  the 
skin  still  presents  only  papules.  The  larynx 
is  often  affected,  and  laryngitis  is  in  consequence 
a  common  symptom. 

The  stage  of  the  vesicle  must  now  be  considered. 
The  lesion  is  at  first  conical  and  its  contents  fairly 
clear  and  translucent.  Its  margin  is  rounded 
and  encircled  with  a  distinct  areola  of  redness. 
It  is  firmly  set  in  the  skin  and  quite  hard  to  the 
touch.  It  is  multilocular,  and,  unlike  the  vesicle 
of  chicken-pox,  does  not  collapse  if  pricked. 
The  vesicular  stage  lasts  for  three  or  four  daj's, 
during  which  the  vesicles  become  larger,  more 
rounded  and  more  opaque.  A  central  depres- 
sion or  umhilicatio7i  is  usually  noticed.  B^^  the 
end  of  this  stage  the  patient,  who  has  been 
feeling  much  better  and  whose  temperature 
has  been  nearly  normal,  begins  to  feel  consider- 
able discomfort,  especially  if  the  eruption  is 
profuse.  The  pocks  in  the  tough  skin  of  the 
hands  and  soles  commence  to  cause  pain,  and 
formation  of  pus  in  the  lesions  causes  the 
temperature  to  rise  at  night.  The  stage  of  the 
pustule  noAv  commences.  The  pocks  become 
yellowish  in  colour  and  continue  to  increase  in 
size.  The  surrounding  areola  becomes  more 
red  and  inflamed.  There  is  much  oedema  of  the 
skin,  especially  in  copious  eruptions,  and  the 
face  in  particular  becomes  bloated  and  puffy. 
The  maturation  of  the  pustules  is  accompanied 
by  considerable  pyrexia,  the  so-called  secondary 
fever  of  smallpox. 

The  life  of  a  pustule  lasts  for  four  or  five  days, 
after  which  rupture  occurs  and  thick  honey -like 
material  of  a  disgusting  odour  exudes.  A  crust 
is  formed  of  a  brownish  and  sometimes  black 
colour  and  separates  in  many  instances  in  a 


few  days.  If,  however,  as  is  often  the  case, 
the  true  skin  has  been  involved  in  the  necrotic 
process,  the  crust  is  deeply  set  in  the  skin  and 
may  not  become  detached  for  weeks.  Perma- 
nent pitting  or  scarring  of  the  skin  is  left 
behind.  Owing  to  many  of  the  pustules  set 
deeply  in  the  tough  skin  of  the  palms  and  soles 
failing  to  rupture,  the  contents  of  these  pocks 
dry  up  into  oval  broAvn  disks  which  lie  under 
the  hornj'  layers  of  the  epidermis  and  only 
reach  the  surface  slowly  uiiless  picked  out  on 
the  point  of  a  penknife. 

Eruptions  are  classified  as  discrete  if  the  pocks 
are  separated  from  each  other  by  areas  of 
healthy  skin.  If  the  lesions  are  so  closely  set 
together  as  to  practically  touch  each  other  they 
are  termed  coherent  or  semiconfluent.  An  erup- 
tion in  which  the  pocks  have  in  certain  instances 
amalgamated  and  mingled  their  contents  is 
called  confluent. 

The  Secondary  Fever.  The  temperature  rises 
with  the  formation  of  the  pustules  and  remains 
elevated  until  all  necrotic  changes  in  the  lesions 
have  ceased.  The  pulse  in  a  sharp  case  will 
range  from  120  to  140,  and  the  respirations  are 
usually  accelerated  as  the  result  of  pulmonary 
congestion.  Insomnia  is  common,  the  condition 
of  the  skin  causing  great  irritation  and,  in 
the  crusting  stage,  intense  itching.  Delirium  is 
often  present,  occasionally  excited,  but  usually 
of  the  low  muttering  tyipe,  and  the  patient  may 
present  all  the  characteristics  of  the  "  typhoid 
state."  Albuminuria  is  not  unusual.  If  the 
eruption  is  severe  the  patient  presents  a  very 
characteristic  appearance,  with  oedematous  face, 
half -open  mouth  and  apathetic  expression.  In 
confluent  cases  the  face  appears  to  be  covered 
with  a  dirty  yellow  mask.  The  duration  of 
the  secondary  fever  is  very  variable.  In 
discrete  cases  it  may  only  last  a  few  days,  in 
confluent  it  may  exceed  a  fortnight.  Should 
death,  from  toxaemia  and  exhaustion,  super- 
vene, it  most  commonly  occurs  on  the  twelfth, 
thirteenth  or  fourteenth  day  of  the  illness,  and 
is   sometimes  preceded   by  hyperpyrexia. 

Stage  of  Convalescence  and  Desquamatio7i. 
Once  the  temperature  has  fallen  the  patient, 

I  unless  the  attack  has  been  very  severe,  regains 
strength  rapidly.  The  separation  of  the  crusts, 
however,  is  often  a  tedious  process.  The  hair 
often  falls  out  in  considerable  quantities. 
Convalescence  is  not,  as  a  rule,  much  troubled 
by  complications,  but  glandular  swellings  and 
otorrhoea  are  not  uncommon,  and  boils  and  small 
abscesses  not  infrequently  occur. 

i       Complications.     Laryngitis   may   be    serious, 

!  as  oedema  of  the  glottis  sometimes  occurs. 
Bronchitis  and  broncho -pneumonia  are  often 
observed  in  bad  cases.  The  eyes  may  suffer 
severely,  conjunctivitis    being    relatively  com- 

,  mon.     Occasionally  the  cornea  is  ulcerated  and 
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the  whole  eye  is  in  some  instances  destroyed. 
Otitis,  adenitis  and  superficial  abscesses  are 
common.  Bed-sores  are  very  difficult  to  avoid, 
the  condition  of  the  skin  favouring  their 
development.  Orchitis  is  liable  to  occur  during 
the  secondary  fever.  Nephritis  is  rare,  as  are 
also  the  nervous  sequela  which  have  been 
described  as  following  smallpox.  In  pregnant 
women  abortion  is  almost  inevitable  in  the  most 
severe  types  of  the  disease. 

Types  of  Smallpox.  As  apart  from  the 
difference  of  type  which  depends  upon  the 
amount  of  the  eruption,  these  may  be  classified 
as  mild  and  severe.  While  very  slight  and 
almost  unrecognizable  attacks  may  occasionally 
occur  even  in  the  un vaccinated,  it  is  usual  to 
find  modified  types  chiefly  in  those  who  owe 
some  degree  of  protection  to  vaccination.  The 
extreme  mildness  of  an  attack  may  be  evidenced 
by  the  fact  that  the  eruption  consists  of  perhaps 
only  two  or  three  lesions,  or  indeed  is  Avanting 
altogether,  although  the  initial  fever  may  have 
been  of  at  least  average  severity.  Or  a  most 
profuse  and  characteristic  eruption  may  wholly 
or  partly  abort,  leaving  the  lesions  in  different 
stages  on  the  patient  at  the  same  moment, 
papules  remaining  as  papules  and  lying  beside 
badly  developed  vesicles  or  vesicles  again  drying 
up  and  failing  to  become  pustular.  Such  cases 
are  called  varioloid  and,  it  must  be  remembered, 
are  in  reality  true  smallpox  and  capable  of 
transmitting  the  illness  in  its  most  fatal  forms. 
I'he  severe  tj'pe  of  smallpox  is  spoken  of 
as  toxic  or  hajmorrhagic.  The  initial  symp- 
toms are  severe  and  the  fever  is  high.  The 
face  tends  to  be  pale  and  the  expression  is 
anxious.  On  the  second  or  third  day  numerous 
haemorrhages  appear  on  the  skin.  They  vary 
in  colour  from  purple  to  black  and  may  be 
scattered  over  the  whole  body.  Epistaxis  and 
subconjunctival  haemorrhage  are  common,  and 
blood  is  passed  in  the  stools  and  urine.  Thirst 
is  usually  a  prominent  symptom.  The  true 
eruption  attempts  to  come  out,  but  the  vesicles 
develop  badly,  being  flat  and  empty.  It  will 
l)e  noticed  that  the  haemorrhages  tend  to  lie 
between  the  elements  of  the  eruption  rather 
than  within  them.  The  toxic  variety  of  small- 
j)ox  is  always  fatal,  the  patient  succumbing  any 
time  from  the  third  to  the  seventh  day. 

Second  Attacks.  These  are  rare  but  not 
unknown.  When  they  do  occur  they  are 
usually  mild. 

Diagnosis.  In  the  presence  of  an  epidemic 
any  patient  who  is  suddenly  attacked  by 
headache,  chills  and  high  fever  should  be 
suspected,  and,  should  pain  in  the  back  be  also 
present,  it  is  wise  to  isolate  the  case  provisionally. 
Prodromal  rashes  should  be  looked  for  as,  if  a 
petechial  rash  is  detected,  the  nature  of  the 
case  is  at  once  apparent.     The  soft  palate  may 


I  bo    examined    for    early   lesions.     It    may    be 
I  necessary  to  distinguish  the  initial  fever  from 
influenza,  and,  if  a  morbilliform  rash  is  present, 
the  possibility  of  measles  must  be  thought  of. 
But  the  absence  of  catarrh  and  of  Koplik's  spots, 
together    with    the    fact    that    the    prodromal 
eruption  is  macular  rather  than  papular,  should 
render  the  distinction  from  measles  fairly  easy. 
Once   the   true  eruption   has   appeared   the 
papular  stage  may  again  cause  measles  to  be 
considered.     In  smallpox,   however,   the  tem- 
perature falls  as  the  eruption  develops,  whereas 
in    measles    the    contrary    is    the    case.     The 
l^apules   of   measles   are  seldom   hard,   except 
occasionally  on  the  brow,  and  always  tend  to 
coalesce    into    blotches.      When    vesicles    have 
developed  we   have    to    distinguish    the    disease 
from   chickenpox.      It    may   here  be  suggested 
that   although   few   medical   men   have   much 
opportunity    of    making    themselves    familiar 
with  smallpox,  all  should  make  a  careful  study 
of  chicken-pox,  and  so  avoid  one  of  the  chief 
pitfalls   of  smallpox  diagnosis.     It   must  first 
be  remembered  that  adults  can,  and  not  un- 
commonly do,  suffer  from  chicken-pox  and  that 
some  amount  of  prodromal  fever  is  not  unknown 
in  that  disease.     Differentiation,  therefore,  de- 
pends upon  the  character  and  distribution  of 
the  eruption.     Typical  oval  vesicles,  such  as 
only  occur  in  chicken-pox,  should  be  carefully 
looked    for.      It  should  be   noted    whether    the 
lesions   are   all    iii   the  same  stage,  as   is  to  he 
expected  in  smallpox,  or  in  different  stages,  as 
is  the  usual  rule  in  the  guilder  infection.     The 
edges  of  the  chicken-pox  lesion,  moreover,  are 
very  apt  to  show  crenation  and  the  covering 
pellicle  is  much  thinner  than  that  of  smallpox. 
The  main  distinction,  however,  is  the  distribu- 
tion  of    the    eruption    (see  above,  p.   50).     In 
chicken-pox  the  trunk,  and  especially  the  back, 
suffers  most,  and  in  a  large  proportion  of  cases 
the  extremities,  and  particularly  the  forearms, 
show  relatively  few  lesions.     The  axilla  is  often 
invaded.     The    spots,    moreover,    are    usually 
first  noted  on  the  trunk,  whereas  in  smallpox 
they  are  seen  earliest  on  the  face  and  wrists. 
These  distinctions  apply  equally  even  in  mild 
cases    of    varioloid,  the    character    of    whose 
eruption  is  often  atypical. 

The  distribution  of  the  lesions  and  the  history 
of  the  patient  will  in  most  cases  serve  to  dis- 
tinguish smallpox  from  iodide  and  bromide 
rashes,  from  pustular  syphilides  and  from  acne. 

Vaccination  may  be  used  as  a  final  test  in 
diagnosis.  If  successful  when  performed  as  late 
as  on  the  third  day  of  a  suspected  eruption,  it 
may  be  held  as  proved  that  the  illness  is  not 
smallpox. 

Prognosis.  This  is  always  much  affected  by 
the  condition  of  the  patient  as  regards  vaccina- 
tion.    Trivial   attacks   of   smallpox,   however. 
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can  and  do  occur  in  un vaccinated  subjects. 
Among  the  un  vaccinated,  infants  and  children 
in  the  first  five  years  of  life  show  the  highest 
mortality.  In  persons  over  forty  years  the 
death-rate  is  again  extremely  high.  A  trivial 
initial  fever  means  that  the  attack  will  also  be 
a  mild  one.  The  converse,  however,  does  not 
hold,  as  a  severe  initial  fever  is  occasionally 
followed  by  a  slight  attack  of  varioloid.  Very 
intense  pain  in  the  back  is  often  associated  with 
the  toxic  t^^pe  of  the  disease.  The  appearance 
of  purpuric  haemorrhages  on  the  skin  may  be 
regarded  as  a  fatal  sign. 

An  imperfect  remission  of  the  pyrexia  between 
the  initial  and  secondary  fevers  usually  denotes 
a  more  than  averagely  severe  case.  The 
symptoms  of  the  secondary  fever  are  severe  or 
mild  according  to  the  profuseness  of  the  erup- 
tion. Discrete  cases  generally  terminate  favour- 
ably, whereas  the  death-rate  of  the  confluent  type 
may  exceed  sixty  per  cent. 

During  the  secondarj^  fever  such  symptoms  as 
high  temperature,  a  pulse-rate  exceeding  120, 
and  marked  delirium  should  cause  anxiety. 
Rapid  respiration,  suggesting  hypostatic  con- 
gestion or  a  complicating  broncho-pneumonia, 
is  also  a  bad  sign.  CEdema  of  the  glottis  is 
most  dangerous. 

Treatment.  The  indications  are  to  maintain 
the  strength  of  the  patient  by  suitable  diet  and 
medication,  and  to  attend  to  the  local  skin 
condition  with  the  view  of  modifying,  so  far 
as  possible,  its  development  and  preventing 
subsequent  disfigurement. 

General  llanagement  and  Treatment.  Plenty 
of  air  space,  not  less  than  2000  cubic  feet  per 
patient  in  hospital,  is  required.  In  the  initial 
stage  the  diet  is  best  limited  to  milk  ;  it  may  be 
increased  considerably  in  the  vesicular  stage 
if  the  tempeiature  is  moderate ;  and  it  should 
be  restricted  to  fluids  and  soft  solids  during 
the  secondary  fever.  Ice  to  the  head  is  often 
of  service  for  the  initial  headache.  Insomnia 
should  always  be  treated,  and  such  drugs  as  a 
combination  of  chloral  and  bromide,  sulphonal 
or  veronal  will  be  found  useful.  If  the  fever 
is  high  cold  sponges  should  be  frequently  used. 

When  the  eruption  has  developed,  laryngitis 
is  best  treated  by  steam  inhalations.  Stimula- 
tion may  be  necessary  in  bad  cases,  and  strych- 
nine will  be  useful,  especially  if  the  breathing 
becomes  laboured.  Excited  delirium  is  best 
controlled  by  hypodermic  injections  of  morphia 
or  hyoscine.  For  patients  with  profuse  and 
painful  eruptions  a  water-bed  will  be  of  service, 
and  the  bedclothes  should  be  supported  on  a 
cradle.  The  toilet  of  the  mouth  and  eyes  is  of 
great  importance.  The  mouth  should  be  care- 
fully cleaned  at  frequent  intervals  and  gargling 
should  be  encouraged.  The  eyes  should  be 
bathed  with  boracic  or  weak  corrosive  solution 


and  the  lids  smeared  with  vaseline.  In  toxic 
cases  no  treatment  is  of  any  avail  and  haemo- 
static drugs  are  quite  useless. 

Local  Treatment.  The  application  to  the  face 
of  a  light  mask  of  lint,  frequently  soaked  in 
iced  water  and  kept  thoroughly  moist,  often 
gives  great  relief.  Some  patients  will  not 
tolerate  a  mask,  and  in  that  case  carbolized 
vaseline  may  be  smeared  over  the  face.  When 
the  crusts  have  separated  zinc  ointment  may 
be  used  for  the  raw  surfaces.  Warm  baths  give 
the  greatest  comfort  to  patients  who  suffer  much 
from  itching  in  the  stage  of  desiccation.  To 
accelerate  the  separation  of  the  crusts  poultices 
of  starch,  or  of  linseed  sprinkled  with  iodoform, 
may  be  employed  with  advantage. 

Various  measures  are  recommended  with  a 
view  to  abort  the  eruption.  Salol  has  been 
used  for  this  purpose  without  very  striking 
success.  The  red  light  treatment,  introduced 
by  Finsen,  depends  on  the  absolute  exclusion 
of  actinic  rays  and  practically  means  treating 
the  patient  in  a  photographic  dark  room.  Red 
glass  for  the  windows  and  shades  for  the  lamps 
are  required,  and  it  is  doubtful  if  the  results 
obtained  repay  the  trouble  caused  by  the  diffi- 
culties and  inconveniences  of  the  method.  The 
treatment  must  commence  before  the  fourth 
day  of  illness,  not  later  than  the  early  papular 
stage,  and  even  then  competent  authorities 
state  that  it  is  not  always  efficacious  in  prevent- 
ing pustulation. 

Isolation.  The  patient  must  be  detained 
until  the  last  crust  has  separated. 

Prophylaxis.  See  article  on  Vaccination  and 
the  Control  of  Smallpox.  C.  B.  K. 

VACCINATION    AND    THE    CONTROL    OF 
SMALLPOX 

I.— VACCINATION 

Jenner  and  Vaccination. — Dr.  Edward  Jenner, 
in  the  course  of  his  various  writings,  from  1798 
onwards,  based  his  advocacy  of  vaccination 
on  facts,  correlated  by  hypothesis.  The  facts 
fall  into  different  groups. 

Throughout  the  dairy  districts  of  Gloucester- 
shire and  other  counties,  there  was,  in  the 
eighteenth  century,  widespread  experience  that 
cowpox  prevented  smallpox.  Cowpox,  with 
consequent  accidental  inoculation  of  milkers, 
was  very  common.  Fortunately  for  the  dis- 
covery of  the  protective  power  of  the  bovine 
disease  against  smallpox,  variolous  inoculation 
was  also  very  common.  It  was  much  easier 
to  observe  that  persons  who  had  suffered  from 
cowpox  were  not  susceptible  to  smallpox  by 
inoculation,  than  that  they  could  not  be  in- 
fected in  the  ordinary  way,  though  even  that 
could  not  have  been  very  difficult  in  presence 
of    the   abundant   smallpox   of    the   time.     In 
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liis  "  Inquiry  into  the  Causes  and  Effects  of 
the  Variolce  Vaccince  "  Jenner  gave  an  account 
of  about  twenty  cases  (including  one  group 
of  eight)  furnisliing  evidence  of  immunity 
from  smallpox  conferred  by  cowpox.  In  all 
of  them  there  had  been  resistance  to  small- 
pox by  means  of  inoculation,  and  in  all  but 
five  there  had  likewise  been  exposure  to  in- 
fection, in  some  instances  very  close  exposure, 
as  by  the  nursing  of  smallpox  patients,  without 
infection  taking  place.  The  intervals  between 
cowpox  inoculation  and  subsequent  resistance 
to  smallpox  varied  from  less  than  a  year  to 
periods  of  about  10,  20,  25,  30,  37  and  53  years. 
Concerning  these  longer  intervals  it  is  to  be 
borne  in  mind  that  accidental  inoculation  of 
milkers  was  not  an  event  of  infancy,  but  of 
adolescence  or  adult  life,  so  that  the  duration  of 
protection  was  equivalent  rather  to  that  due  to 
revaccination  than  to  infantile  vaccination. 

In  the  course  of  the  discussions  which 
followed  the  publication  of  Jenner's  "  Inquiry," 
Dr.  Fewster  of  Thornbury  (in  Gloucestershire), 
a  well-known  contemporary  practitioner,  wrote, 
"  I  have  not  been  able  to  produce  the  smallpox, 
in  a  single  instance,  among  persons  who  have 
had  true  cowpox."  Various  other  medical 
men  gave  similar  accounts  of  their  experiences. 

Further,  as  regards  the  very  essence  of  his 
thesis,  Jenner  recorded  a  short  series  of  arm-to- 
arm  vaccinations,  starting  from  a  sore  on  the 
hand  of  a  dairymaid,  which  showed  that  cow- 
pox  was  capable  of  transmission  in  this  way, 
just  as  smallpox  was  well  known  to  be.  One 
of  these  cases  was  inoculated  with  smallpox 
matter  on  both  arms  forty-seven  days  after 
\  accination,  but  no  disease  followed,  and  later 
attempts  had  a  similar  negative  result.  The 
inoculation  test  thus  inaugurated  was  taken 
up  and  practised  all  over  the  world,  until 
confirmation  of  the  anti-variolous  power  of 
vaccination  became  no  longer  necessary. 

Such  was  the  nature  of  the  evidence,  and  it 
was  soon  supported  and  confirmed  by  medical 
<jbservation  and  experiment  throughout  the 
country  and  abroad.  The  theory  by  which 
Tenner  accounted  for  the  facts  was  that  cowpox 
and  human  smallpox  were  essentially  the  same 
disease,  though  differing  in  their  manifestations, 
and  that  cowpox  could  prevent  smallpox 
simply  because  it  M'as  smallpox.  He  also  con- 
cluded that  the  cow  Mas  subject  to  more  than 
i)ne  teat  eruption,  and  that  only  one  of  these 
was  capable  of  preventing  smallpox.  This  he 
called  the  true  cowpox,  and  he  believed  he  had 
traced  it  back  to  horsepox,  wrongly  supposing 
that  it  could  have  no  other  origin.  As  regards 
iluration  of  immunity,  he  assumed  that  cowpox, 
being  smallpox,  was  bound  to  give  exactly  the 
same  protection  as  smallpox  itself,  which  pro- 
tection in  his  time  was  commonlv  looked  on 


as  lifelong.  This  was  his  one  serious  mistake 
in  dealing  A\dth  the  subject.  Otherwise  he  had 
a  wonderfully  clear  and  true  perception  of 
essential  principles,  which  served  him  well  in 
controversy  with  some  contemporaries  who 
adopted  the  practice  but  fell  for  a  time  into 
fundamental  error. 

The  Modern  Doctrine  of  Vaccinal  Protection. — 
In  the  present  day  smallpox  inoculation  is 
illegal,  so  that  experimentation  as  conducted 
by  Jenner  and  others  is  impossible,  but  a  whole 
century  of  world-wide  experience  has  afforded 
overwhelming  proof  of  the  power  of  vaccination 
over  smallpox.  The  facts  which  gradually 
accumulated  to  show  that  Jenner  was  wrong 
in  assuming  that  cowpox  gave  lifelong  pro- 
tection against  smallpox,  showed  at  the  same 
time  that  where  smallpox  is  not  prevented,  it 
is  greatly  modified  or  mitigated  by  previous 
vaccination.  Experience  has  also  shown  that 
diminution  of  the  protective  influence  of  vaccin- 
ation is  a  gradual  process,  and  that  its  power 
of  mitigation,  which  continues  after  total  im- 
munity has  been  lost,  diminishes  also  through 
lapse  of  time.  A  further  proved  fact  is  that 
the  value  of  vaccination  depends  to  some  degree 
on  the  amount  of  the  protective  material  intro- 
duced into  the  system  when  the  operation  is 
performed,  as  indicated  by  the  number  and 
extent  of  the  insertions  of  vaccine  lymph. 
Finally,  it  has  been  found  that  successful  re- 
vaccination  fully  restores  the  lost  or  diminished 
immunity,  and  there  is  reason  to  believe  that 
the  duration  of  this  protection  is  greater  than 
that  of  infantile  vaccination,  revaccination 
being  done  when  the  main  period  of  bodily 
growth  and  development  has  passed. 

With  regard  to  the  doctrine  of  vaccination 
it  is  perhaps  right  to  call  attention  to  one 
point  as  to  which  a  mistaken  view  appears  to 
be  not  infrequently  taken.  On  the  one  hand, 
it  is  not  safe  to  assume  that  failure  of  an  attempt 
at  revaccination  is  proof  that  the  individual 
is  still  immune  from  smallpox  attack.  Some- 
times complete  failure  may  be  followed  by 
success  on  a  second  or  third  attempt.  On  the 
other  hand,  local  success  of  the  operation  of 
revaccination  is  not  to  be  held  as  proving  that 
the  individual  was  open  to  attack  by  natural 
smallpox.  There  is  evidence  that  in  the 
eighteenth  century  smallpox  for  inoculation 
purposes  was  occasionally  itself  cultivated 
locally  on  the  arm  of  a  person  immune  to 
attack.  In  the  same  way,  after  a  sufficiently 
long  interval  since  primary  vaccination,  it  may 
be  possible  to  produce  some  degree  of  vaccinia 
on  the  arm  of  a  person  who  has  remained  able 
to  resist  infection  by  smallpox.  His  condition 
as  a  potential  vaccine  carrier  (though  he  is  not 
used  as  such)  is  perhaps  to  some  extent 
analogous  to  that  of  a  typhoid  or  diphtheria 
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carrier.  The  microbe  may  find  a  local  habita- 
tion on  the  body  Avhile  the  system  is  immune. 
But  the  course  of  such  a  vaccination  is  commonly 
modified  in  respect  that  the  phenomena  display 
themselves  in  a  shortened  cycle,  and  for  a  con- 
siderable time  afterwards  no  reaction  whatever 
is  likely  to  be  obtained  to  the  insertion  of 
vaccine  lymph. 

Vaccination  RisTcs.  After  the  fullest  hearing 
of  antivaccination  evidence,  and  of  investigation 
into  every  allegation  of  evil  effects  brought 
before  them,  the  Royal  Commission,  whose 
sittings  extended  over  a  period  of  seven  years, 
reported  in  1896  that — 

"  A  careful  examination  of  the  facts  which 
have  been  brought  under  our  notice  has  enabled 
us  to  arrive  at  the  conclusion  that,  although 
some  of  the  dangers  said  to  attend  vaccination 
are  undoubtedly  real  and  not  inconsiderable 
in  gross  amount,  yet  when  considered  in  relation 
to  the  extent  of  vaccination  work  done  they 
are  insignificant.  There  is  reason  further  to 
believe  that  they  are  diminishing  under  the 
better  precautions  of  the  present  day,  and  with 
the  addition  of  the  further  precautions  which 
experience  suggests,  will  do  so  still  more  in  the 
future." 

With  regard  to  syphilitic  infection,  which  most 
of  all  has  been  used  to  discredit  vaccination, 
rare  though  it  was  in  this  country  when  human- 
ized lymph  was  universal,  the  use  of  calf  lymph 
has  made  it  an  impossibility. 

Statistical  Evidence. — Coming  now  to  statis- 
tical evidence  of  the  value  of  vaccination  in 
the  prevention  and  control  of  smallpox,  the 
material  is  so  abundant  that  selection  is  diffi- 
cult. Since  I  last  A^TOte  on  the  subject  (in  1906^) 
the  country  has  been  passing  through  an  inter- 
epidemic  or  post-epidemic  period,  so  that  no 
fresh  statistics  on  a  large  scale  are  available,  and 
it  will  suffice  to  mention  a  few  well-known 
examples  from  evidence  already  published. 

Smallpox  in  Pre-Vaccination  Times. — In  the 
first  place,  it  is  necessary  to  have  some  con- 
ception of  the  prevalence  of  smallpox  in  pre- 
vaccination  times,  when  exact  statistics  were 
wanting,  or  at  least  very  rare.  Sir  John  Simon 
collected  much  interesting  historical  matter  in 
his  classical  "  Papers  on  Vaccination,"  and  to 
these  the  reader  is  referred.  He  records  how, 
in  1518 — within  twenty-six  years  after  the 
discovery  of  St.  Domingo  by  Columbus — 
smallpox  destroyed  what  fire,  sword,  famine 
and  bloodhounds  had  left  of  its  inhabitants. 
In  Brazil,  in  1563,  it  extirpated  whole  races 
of  men ;  about  the  same  year,  in  the  province 
of  Quito,  according  to  De  la  Condamine,  it 
destroyed  upwards  of   100,000  Indians.     "  As 

^  Allbutt  and  Rolleston's  System  of  Medicine,  Vol. 
II,  Part  I.  Also  Stevenson  and  Murphy's  Treatise  on 
Hygiene,  1893. 


late  as  1734,"  says  Simon,  referring  to  a  Danish 
Government  report,  "  Greenland  suffered  its 
first  epidemic  of  smallpox,  where  nearly  two- 
thirds  of  the  inhabitants  were  swept  away." 

Catlin,  writing  in  1841,  regarding  the  North 
American  Indians  in  more  recent  times,  says : — 
■'  Thirty  millions  of  white  men  are  now  scuffling 
for  the  goods  and  luxuries  of  life  over  the  bones 
and  ashes  of  twelve  millions  of  red  men,  six 
millions  of  whom  have  fallen  victims  to  the 
smallpox  and  the  remainder  to  sword,  bayonet 
or  whisky."  In  Iceland,  the  Danish  Govern- 
ment records  show  many  epidemics  from  the 
thirteenth  century  onwards.  In  the  years 
1430-2  the  deaths  from  it  are  said  to  have 
numbered  8000,  and  in  1707,  in  a  population  of 
about  50,000,  the  deaths  are  set  down  as  18,000. 
In  London,  1660-79,  of  every  80,000  deaths 
4170  were  due  to  smallpox,  and  Dr.  Edwardes 
points  out  that  in  successive  decades  of  the 
eighteenth  century  the  proportion  of  smallpox 
deaths  to  all  deaths  in  London  was  one- 
eighteenth  in  1701-10,  and  from  one-tenth  to 
one-fourteenth  in  the  other  nine  decades. 

Records  relating  to  Glasgow,  Liverpool, 
Manchester,  Warrington,  Kilmarnock,  Chester, 
Ware  and  other  places  in  Britain  show  an 
extraordinary  prevalence  of  smallpox.  In 
Kilmarnock,  from  1728  to  1764,  161  out  of  every 
1000  children  born  died  from  that  disease. 

As  regards  the  influence  of  smallpox  inocula- 
tion on  the  prevalence  of  the  disease  in  the 
eighteenth  century,  it  is  impossible  to  say 
whether  it  did  more  good  in  preventing  death 
amongst  the  inoculated  than  harm  in  spreading 
the  disease  amongst  those  who  did  not  accept 
inoculation.  But  the  figures  of  smallpox  pre- 
valence in  Geneva,  long  before  the  era  of 
inoculation,  indicate  the  great  extent  of  the 
disease  even  then,  whilst  in  Sweden,  where 
smallpox  inoculation  never  obtained  a  hold, 
there  was  very  heavy  mortality  in  the 
eighteenth  century. 

Coincidently  with  the  introduction  and 
spread  of  vaccination  in  the  first  part  of  the 
nineteenth  century  there  was  a  remarkable 
diminution  of  smallpox  prevalence  and  mortal- 
ity, whilst  the  relationship  in  place  and  time 
and  all  other  circumstances  left  no  doubt  as 
to  cause  and  effect.  Early  in  the  century  it 
was  not  necessary  that  vaccination  should  be 
universal  in  order  to  show  its  influence  on  the 
total  smallpox  mortality,  a  large  part  of  the 
population  being  already  protected  by  smallpox, 
either  from  ordinary  infection  or  by  inoculation. 

Revaccination. — ToAvards  the  end  of  the  first 
quarter  of  the  century  smallpox  again  began 
to  raise  its  head,  and  for  a  considerable  time 
there  was  failure  in  this  country  to  appreciate 
the  position.  The  generation  which  had  been 
protected  by  smallpox  was  dying  out,  and  the 
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vaccinations  of  the  early  years  were  beginning 
to  lose  their  effect,  Mhile  at  the  same  time  the 
need  for  re  vaccination  was  not  recognized. 
But  in  several  of  tlie  armies  of  Germany  the 
practice  of  revaccination  of  recruits  was 
instituted  between  1833  and  1843,  with  the  usual 
result  in  diminution  of  smallpox,  and  in  1874 
the  general  population  there  began  to  be  dealt 
Avith  similarly.  Britain  has  lagged  far  behind, 
yet  the  value  of  revaccination  has  been  frequently 
illustrated,  as  in  the  navy,  the  army,  the  postal 
service,  the  nursing  staffs  of  smallpox  hospitals, 
and  in  epidemics  in  particular  communities. 

The  Navy.  In  illustration  of  its  effects  the 
following  details  may  be  given  regarding  the 
nav3%  in  which  the  practice  of  vaccination 
of  recruits  dates  from  1864,  and  was  extended 
to  the  whole  service  in  1871,  excepting  that 
until  1873  the  rule  did  not  apply  to  natives 
becoming  members  of  the  service  abroad,  nor 
to  "  foreigners,"  such  as  Kroomen.  The 
statistics  are  partly  from  the  Royal  Commis- 
sion's Report,  and,  for  recent  years,  from 
information  courteously  given  to  me  by  the 
director-general  of  the  medical  department. 
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12 
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1880 

2 
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0 

1881 

6 

•7 
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2 

■5 
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•36 
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2 

0 
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0 

0 
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1 

0 
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•08 

0 
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1 

0 

German  statistics  are  to  the  same  effect. 
In  the  fifteen  years  1895  to  1909,  inclusive,  the 
smallpox  deaths  in  the  German  Empire  (popu- 
lation 1910  census,  64,903,423)  Avere  790.  In 
England  and  Wales  (population  1911  census, 
36,075,269)  they  were  6,478.  Such  smallpox 
as  remains  in  Germany  is  largely  on  or  near  the 
frontiers  of  less  vaccinated  countries. 


Recent  Revaccination.  Glasgow  suffered  from 
an  invasion  of  smallpox  in  1901-2,  and  the 
health  authority,  in  addition  to  all  ordinary 
reasons  for  controlling  the  disease,  was  specially 
anxious  to  have  it  stamped  out  quickly,  owing 
to  the  imminence  of  an  international  exhibition. 
All  medical  men  in  the  community  were  em- 
powered to  vaccinate  on  behalf  of  the  corpora- 
tion, and  the  table,  taken  from  Dr.  Chalmers's 
report,  shows  the  result.  With  regard  to  the  fol- 
lowing table,  it  is  to  be  particularly  noted  that  it 
gives  the  results  not  of  infantile  vaccination,  but 
of  recent  vaccination,  done  during  an  epidemic. 

Not  Recently  Revaccinated  and  Recently  Revaccinated 
Population  of  Glasgow,  over  five  years  of  age,  in 
each  fortnight,  with  the  cases  of  Smallpox  occurring 
in  each  Class.      (Dr.  A.  K.  Chalmers.) 
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12 
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23 

0 

0 

55 

26 
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0 
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9 
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4,862 

0 

5» 

23 
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0 
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9 
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0 
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23 
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0 
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6 
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92 
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0 
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20 
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67 
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0 
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4 
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28 
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5> 

18 
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18 
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0 
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1 
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11 

323,254 

0 

55 

15 

347,777 

2 

328,110 

0 

55 

29 

345,293 

8 

330,594 

0 

July 

13 

281.867 

1 

394,020 

0 

November  16 

279,452 

1 

396,435 

0 

»5 

30 

279,232 

5 

396,655 

0 

December  14 

279,020 

4 

396,867 

0 

9J 

28 

278,796 

0 

397,091 

0 

1902. 

January 

11 

278,623 

28 

397,264 

0 

5J 

25 

278,152 

23 

397,735 

0 

February 

8 

277,653 

23 

398,234 

0 

?> 

22 

277,134 

147 

398,753 

0 

March 

8 

276,033 

92 

399,854 

0 

)> 

22 

274,611 

85 

401,276 

0 

April 

5 

272,694 

36        t 

403,193 

0 

>» 

19 

271,619 

15 

404,268 

0 

May 

3 

271,032 

10       ' 

404,855 

0 

Hospital  Nurses.  No  less  striking  is  the 
experience  of  smallpox  hospitals  with  regard 
to  their  working  staff.  In  such  institutions 
the  nurses  are  necessarily  exposed  to  infection 
in  a  greater  degree  than  any  other  class  in  the 
community.  Every  epidemic  tells  the  same 
story    of    vaccinal    protection,    whilst    usually 

^  The  cases  imder  five  years  have  not  been  excluded 
from  these  figures,  because  their  allocation  through 
the  various  fortnights  would  have  been  difficult,  and 
their  inclusion  is  unimportant.  In  the  1900-1 
part  of  the  outbreak  these  nimibered  60,  54  of  whom 
(including  30  cases  occurring  vmder  one  year)  were 
unvaccinated  primarily 
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there  have  been  a  few,  commonly  a  very  few, 
members  of  the  staff,  who  from  one  cause  or 
another  have  not  been  revaccinated,  and  so 
yield  a  control  experiment  which  meets  the 
most  rigid  claims  of  statistical  science. 

The  case  of  Leicester  is  of  special  interest. 
In  the  years  1892-3,  when  smallpox  prevailed, 
in  a  hospital  staff  of  forty,  six  nurses  refused 
to  be  revaccinated.  Five  of  these  developed 
smallpox,  and  one  of  the  five  died.  The  one 
who  escaped  was  the  matron,  who  naturally 
was  less  exposed  to  infection.  Of  the  other 
thirty-four,  twenty  were  revaccinated  at  the 
time  of  the  outbreak  and  all  escaped  smallpox, 
whilst  fourteen  had  either  suffered  from  small- 
pox or  been  revaccinated  at  some  previous 
time.  One  of  these  fourteen  had  a  slight 
attack.  Her  revaccination  was  ten  years  old. 
The  next  serious  Leicester  outbreak  was  eleven 
years  later,  and  the  staff  by  that  time  numbered 
seventy-four.  Seventy-one  of  these  had  the 
protection  of  recent  vaccination  and  three  had 
had  smallpox.  (I  do  not  know  whether  these 
were  three  of  the  four  who  had  recovered  from 
smallpox  in  the  previous  epidemic.)  Not  one 
of  the  seventy-four  Mas  attacked  by  the  disease 
in  1903-4.  It  happened  that  the  type  of  small- 
pox which  invaded  Leicester  at  this  time  was 
very  mild,  but  that  cannot  account  for  the 
escape  of  the  nurses,  because  two  workmen  at 
the  hospital,  when  the  outbreak  occurred,  had 
not  been  revaccinated,  and  both  took  the 
disease,  though  they  had  not  been  in  the  wards. 

In  the  Metropolitan  Asvlums  Board  Hospitals 
in  1901-2,  of  947  individuals  on  the  staff,  494 
were  nurses,  of  whom  two  took  smallpox.  One 
of  the  two  Avas  an  example  of  exceptional 
susceptibility,  as  she  had  had  smallpox  previ- 
ously and  on  that  account  had  not  been  re- 
vaccinated. In  earlier  epidemics  revaccmation 
had  not  been  quite  so  thorough ,  and  a  few  cases 
occurred,  showing  that  apart  from  vaccination 
or  previous  smallpox,  nurses  enjoy  no  immunity 
from  smallpox.  Xeedless  to  say,  nurses  in 
wards  where  enteric  fever,  scarlet  fever,  typhus 
fever  and  the  like  are  treated  have  no  such 
immunity.  Many  cases  of  infection  occur, 
notwithstanding  the  adoption  of  every  knoMTJ 
preventive  measure. 

Vaccinated  Infants  in  Smallpox  Hospitals. 
Sometimes  a  mother  suckling  a  vaccinated 
infant  is  attacked  by  smallpox,  and  any  other 
arrangement  being  impracticable,  the  child  has 
to  be  sent  to  hospital  along  with  the  mother. 
It  has,  of  course,  been  duly  vaccinated  before 
admission.  A  few  years  ago,  during  a  pre- 
valence of  smallpox  in  the  county  of  Stirling, 
two  such  children  had  to  be  sent  to  hospital 
under  these  circumstances,  and  both  escaped 
infection.  In  Dewsbury  the  same  experience 
occurred  on  a  larger  scale.     In  Leicester  the 


medical  officer,  though  disapproving  of  com- 
pulsion, thoroughly  believes  in  vaccination  as 
an  individual  protection.  He  took  his  own 
vaccinated  children  into  the  smallpox  wards, 
where  they  were  photographed  amidst  smallpox 
patients,  the  photographs  being  used  for 
persuasion  of  contacts. 

Smallpox  in  Invaded  Households.  —  In  the 
Sheffield  epidemic  of  1887  note  Avas  taken  by 
the  late  Dr.  Barry  of  the  incidence  rate  of 
smallpox  in  houses  invaded  by  the  disease,  the 
total  vaccinated  and  unvaccinated  population 
of  such  households  being  separately  grouped. 
That  line  of  investigation  has  been  adopted  in 
subsequent  outbreaks,  with  very  interesting 
results,  and  the  Royal  Commission  in  their 
Report  devote  attention  to  the  facts.  The 
following  table  gives  the  particulars  relating 
to   outbreaks   in   four   towns,   three   of   which. 


Incidence  Rate  under       Incidence  Rate  over 
ten  years  of  age.  ten  years  of  age. 


Warrington 
Dewsbury 
Leicester 
Gloucester 


Vaccinated. L„„, J Ji't^j  Vaccinated.  „  „„-'*'i„j 
vaccinated.  vaccinated. 


Per  cent. 

4-4 

10-2 

2-5 

8-8 


Per  cent. 
54-5 
50-8 
35-3 
46-3 


Per  cent. 
29-9 
27-7 
22-2 
32-2 


Per  cent. 
57-6 
53-4 
47-6 
500 


namely,  Dewsbury,  Leicester  and  Gloucester, 
have  all  been  noted  as  centres  of  anti vaccination. 
The  special  value  of  the  figures  is  emphasized 
in  this — that  vaccination  being  practically 
optional  in  three  of  these  towns,  non- vaccina- 
tion is  not  due  to  postponement  under  medical 
certificate,  but  to  parental  option,  so  it  cannot 
be  alleged  that  the  excessive  smallpox  attack 
rate  of  the  unvaccinated  children  is  due  to  their 
being  in  poor  health,  and  therefore  specially 
susceptible  to  infectious  disease.  On  the  con- 
trary, according  to  antivaccination  theory  all 
the  vaccinated  are  the  victims  of  blood  poisoning, 
and  are  therefore  less  able  to  resist  infection  than 
the  unvaccinated.  In  other  respects  their  cir- 
cumstances were  identical,  vaccination  being 
the  only  differentiating  factor. 

Smallpox  after  Vaccination.  —  Evidence  is 
abundant  that  when,  owing  to  lapse  of  time, 
vaccinal  protection  against  smallpox  has 
diminished  so  that  attack  has  become  possible, 
the  disease  is  yet  greatly  mitigated  in  violence. 
The  facts  also  show  that,  other  things  being 
equal,  severity  of  attack  depends  on  the 
interval  since  vaccination,  the  disease  being 
more  severe  the  longer  the  period  that  has 
passed  since  the  protective  operation.  Similarly, 
the  extent  and  thoroughness  of  the  original 
operation  commonly  stand  in  inverse  ratio 
to  the  severity  of  subsequent  smallpox.  In 
connection   with    every   such   experience   it  is 
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necessary  to  pay  attention  to  the  existing  type 
of  the  disease.  In  one  epidemic  the  fatality 
rate,  independently  of  vaccination,  may  be  lower 
or  higher  than  in  another,  but  whatever  be  the 
standard  of  virulence  for  the  time,  the  vaccinated 
are  in  a  much  better  position  than  the  un- 
vaccinated,  whilst  the  difference  is  accentuated 
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according  to  the  brevity  of  the  interval  since 
vaccination  and  the  thoroughness  of  its  per- 
formance. Another  point  requiring  to  be  borne 
in  mind  in  making  these  comparisons  is  the 
natural  fatality  of  smallpox  at  different  ages. 
It  is  a  much  more  mortal  disease  under  five 
years  than  between  five  and  ten,  whilst  the  age 
period  of  lowest  natural  fatality  is  ten  to 
fifteen  years. 


The  table  on  this  page,  by  Dr.  W.  Gayton,^ 
being  a  digest  of  over  10,000  cases  treated  by 
him  in  the  metropohtan  hospitals,  is  a  con- 
venient compendium  in  which  aU  these  facts 
are  illustrated.  The  epidemics  which  furnished 
Dr.  Gayton's  statistics  were  of  a  comparatively 
severe  type. 

Age  Incidence.  —  Finally,  a  very  notable 
statistical  fact  has  to  be  mentioned  as  to  the 
age  at  which  smallpox  finds  its  victims.  In 
pre-vaccination  times  it  was  almost  wholly 
a  disease  of  childhood,  like  measles  and  Avhoop- 
ing-cough.  As  infantile  vaccination  became 
general,  smallpox  more  and  more  deserted 
infancy  and  Avas  deferred  to  later  periods  of 
life,  revaccination  not  being  sufficiently  prac- 
tised. In  Kilmarnock,  in  1728-64,  of  622 
smallpox  deaths  at  all  ages,  118  were  under 
one  3^ear  old,  146  between  one  and  two  years, 
136  between  two  and  three  years,  and  no  less 
than  98'8  per  cent,  of  the  622  cases  were  under 
ten  years  old.  Measles  and  whooping-cough 
still  remain  diseases  of  childhood,  but  where 
vaccination  of  infants  is  practised,  smallpox 
is  no  longer  an  infantile  disease. 

II.— THE    PRESENT-DAY    PROBLEM    OF 
SMALLPOX    CONTROL 

It  is  no  part  of  my  purpose  here  to  discuss 
the  subject  of  compulsion  in  relation  to  vaccina- 
tion, but  as  indicating  my  o\mi  attitude,  the 
following  passage  is  quoted  from  an  address  to 
a  conference  of  medical  officers  at  Birmingham 
in  1898  2— 

"  Speaking  to  an  audience  of  hea,lth  officers — 
speaking  especially  after  some  1,100  of  us  have 
testified  by  signed  declaration  that  vaccination 
and  revaccination  prevent  and  control  small- 
pox, and  that  smallpox  cannot  be  effectually 
prevented  and  controlled  without  these  means — 
I  need  not  spend  time  in  urging  the  value  of  the 
Jennerian  prophylaxis.  But,  for  the  present 
purpose,  I  shall  assume  further  that  the  Legisla- 
ture is  equally  convinced,  (1)  that  smallpox  is  a 
disease  which  ought  to  be  prevented,  (2)  that  it 
can  be  safely  prevented  bj'  vaccination  and  re- 
vaccination, and  (3)  that  it  cannot  be  prevented 
by  any  other  known  means.  Does  it  then 
unavoidably  follow  that  vaccination  should  be 
compulsorily  enforced  ?  Can  nothing  be  con- 
ceived capable  of  justifying  parliament  in 
refraining  from  enacting  a  power  of  absolute 
coercion  ?  Smallpox  is  an  evil — a  very  terrible 
evil — but  there  are  other  evils  besides  smallpox, 
and  it  is  sometimes  necessary  in  mundane  affairs 
to  make  a  choice  of  evils.     Let  us  suppose  that 

^  The  Value  of  Vaccination.  London,  McCorquodale 
&  Co.     1885. 

^  Vol.  XIX,  Part  III  of  the  Journal  of  the  Sanitary 
Institute. 
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parliament  is,  rightly  or  wrongly,  of  opinion  that 
in  many  places  in  England,  the  opposition  to 
vaccination  is  so  deep-seated  that  its  attempted 
enforcement  could  be  carried  out  only  with  the 
aid  of  an  army  of  soldiers,  or  would  involve  the 
wholesale  imprisonment  of  large  communities. 
Surely  in  such  circumstances  parliament  is  right 
in  endeavouring  to  weigh  and  measure  the  two 
evils  and  to  choose  the  less.  It  may  make  a 
wrong  choice,  and  the  country  may  have  to  pay 
for  the  error,  but  the  medical  profession  has  no 
need  to  feel  injured  or  aggrieved.  The  crucial 
fact  is  that  the  decision  of  such  matters  is  a 
function  of  the  legislature,  and  of  the  legislature 
only,  and  where  the  duty  is,  there  the  responsi- 
bility must  rest." 

While  it  is  utterly  impossible  for  any  un- 
biassed man  of  ordinary  mental  capacity  and 
unwarped  intellect  to  give  adequate  study  to 
the  subject  without  reaching  the  conclusion 
that  vaccination  prevents  and  modifies  small- 
pox, and  that  practical  abolition  of  smallpox 
can  be  achieved  by  national  vaccination  and 
re  vaccination,  there  yet  remains  the  important 
question  whether  and  to  what  extent  outbreaks 
of  the  disease  can  be  controlled  by  other  means. 
What  can  be  done  by  sanitary  organization, 
disinfection,  isolation  of  cases,  and  observation 
of  contacts  ?  The  answer  in  my  opinion  is  that 
in  the  entire  absence  of  vaccination  these  are 
practically  powerless.  In  hospital,  if  neither 
doctor,  nor  nurses  nor  servants  were  protected 
by  vaccination  (or  by  previous  smallpox),  then 
the  disease  would  unquestionably  spread  among 
them.  Other  nurses  and  doctors  would  have  to 
be  brought  in  from  outside,  and  they  similarly 
would  fall  victims,  so  that  smallpox  Avould  ex- 
tend in  ever-Avidening  circles.  In  short,  small- 
pox cannot  be  prevented  without  vaccination. 

The  question,  therefore,  has  to  be  altered. 
Can  smallpox  be  controlled  by  limited  vaccina- 
tion, combined  with  hospital  isolation,  observa- 
tion of  contacts,  disinfection,  and  general 
sanitary  organization,  and  can  health  authorities, 
in  the  absence  of  epidemics,  prepare  to  fight  the 
battle  on  these  lines  ?  That  problem  is  becoming 
of  the  utmost  consequence  in  this  country. 

In  Germany  there  is  no  such  question.  In 
that  empire  both  primary  vaccination  and  re- 
vaccination  are  so  sj^stematically  carried  out 
that  smallpox  has  very  nearly  disappeared,  and 
that  expenditure  of  public  money  on  any  auxili- 
ary means  of  prevention  is  quite  unnecessary 
— indeed,  opportunity  hardly  arises  for  such 
expenditure,  and  smallpox  hospitals  are  practi- 
cally non-existent.  In  Berlin,  with  its  popula- 
tion of  about  two  millions,  the  total  smallpox 
hospital  accommodation  consists  of  only  tAvelve 
beds  in  a  pavilion  in  a  general  medical  and 
surgical  hospital  within  the  city. 

Such  is  the  condition  of  the  German  Empire 


I  with  regard  to  smallpox,  and  if  a  similar  system 
j  were  followed  in  this  country  similar  results 
would  be  achieved.  But  it  is  useless  to  deny 
that  the  German  system  is  at  present  un- 
attainable in  this  country.  It  is  not  merely 
that  infantile  vaccination  has  much  diminished 
under  relaxation  of  the  law.  To  achieve 
Germany's  protection,  systematic  revaccina- 
tion  is  also  required,  and  no  Government  is 
likely  under  existing  conditions  to  attempt 
legislation  to  that  end.  Sanitary  authorities 
and  their  officers  have  everywhere  to  make  the 
best  of  the  situation  as  it  exists,  and,  instead  of 
adopting  an  attitude  of  despair,  have  to  take 
note  of  every  advantageous  position  at  present 
occupied. 

As  a  basis  of  operations  there  is  the  Infectious 
Disease  Compulsory  Notification  Act,  which 
was  not  on  the  statute-book  during  the  pan- 
demic of  the  early  seventies.  In  addition, 
chickenpox  can  be  made  notifiable,  and  this 
is  not  without  value  when  smallpox  prevails, 
in  lessening  the  mischief  done  by  mistaken 
diagnosis.  Also,  the  country  is  on  the  whole 
much  better  armed  in  respect  of  staff  and 
general  equipment  against  infectious  disease 
\  than  ever  before. 

Further,  there  is  in  most  parts  of  the  country 

some  hospital  provision  for  smallpox,  and  much 

I  of   that  provision  is  in  isolated  localities,   so 

i  that  risk  of  infection  of  surrounding  populations 

'  is  much  diminished.      At  some  hospitals  also 

there  is  vacant  ground  available  for  emergency 

wards  in  presence  of  epidemics.     The  hospitals 

themselves     have    commonly    a    steam    dis- 

infector,  whilst  house  disinfection  is  much  more 

effectively  carried  out  than  formerly.     In  many 

large  towns  there  is  a  reception  house  available 

for  contacts,  and  in  the  country  observation 

of  contacts  can  often  be  maintained  without 

reception  houses. 

It  is  necessary  to  enter  into  detail  with  regard 
to  some  of  these  measures. 

Hospital  Isolation  of  Smallpox. — The  role  of 
smallpox  hospitals  is  briefly  this  : — If  vaccina- 
tion and  re  vaccination  were  universal,  hosi:)itals 
would  be  needless ;  on  the  other  hand,  in  an 
altogether  unprotected  community  hospitals 
would  be  powerless,  because  the  disease  ^^■ould 
spread  to  nurses  and  attendants,  and  then  to 
persons  having  necessary  intercourse  with  the 
hospital,  and  finally,  to  the  general  population. 
It  is  in  a  partially  protected  population 
that  properly  conditioned  smallpox  hospitals 
are  of  great  service.  Obviously  it  is  good  to 
have  a  smallpox  patient  surrounded  by  a 
cordon  of  vaccinated  and  revaccinated  persons, 
themselves  insusceptible  to  infection,  whilst 
preventing  contact  and  communication  with 
susceptible  persons  outside.  Under  British 
conditions   the    value    of   hospital   isolation   is 
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essentially  that  it  enables  this  to  be  done. 
Moreover,  by  doing  it  at  the  earliest  possible 
moment,  as  is  so  often  possible  with  modern 
organization,  the  patient  is  removed  before  his 
eruption  has  reached  the  vesicular  and  early 
pustular  stages — in  other  words,  before  he  has 
developed  his  maximum  degree  of  infectivity. 

Three  conditions  inlluencing  the  value  of 
hospitals  for  smallpox  have  to  be  noted — their 
size,  situation,  and  management. 

Size  of  Smallpox  Hospitals.  The  adequacy 
or  inadequacy  of  smallpox  hospitals  is  likely  to 
be  related  to  the  vaccinal  condition  of  the 
population  to  be  served  by  them.  Other  things 
being  equal,  less  provision  is  necessary  where  the 
general  population  has  a  satisfactory  record 
as  regards  vaccination  than  ^\•here  the  reverse 
is  the  case.  Broadly  speaking,  this  is  so,  but 
there  are  other  and  less  certain  factors  which 
have  also  to  be  reckoned  with.  The  varying 
types  of  epidemics,  the  differing  facilities  for 
securing  prompt  intimation  and  action  by 
health  departments,  and  the  unequal  extent 
to  which  emergency  vaccination  and  re- 
vaccination  are  likely  to  be  accepted  in  different 
circumstances — these  and  other  considerations 
make  it  hardly  possible  in  the  case  of  smallpox 
to  formulate  A\orking  rules  or  standards  for 
hospital  accommodation  such  as  we  adopt  for 
other  infectious  diseases. 

The  standard  provision  required  by  the 
Local  Government  Board  for  all  infectious 
diseases  other  than  smallpox  is  one  bed  per 
1000  of  population.  I  do  not  know  whether 
oriGfinally  this  provision  was  intended  to  include 
smallpox,  but  apparently  no  general  rule  has 
been  laid  down  with  regard  to  the  amount  of 
separate  accommodation  for  that  disease. 

As  we  shall  shortly  see,  part  of  the  so-called 
Leicester  system  of  controlling  smallpox  con- 
sisted in  treating  the  disease  at  the  same  hospital 
with  scarlet  fever  and  otlier  infectious  maladies, 
and  also  in  quarantining  contacts  at  the 
hospital.  These  two  planks  of  the  original 
Leicester  platform  have  disappeared  like  the 
rest.  Now  there  is  a  hospital  of  sixty  beds 
reserved  for  smallpox,  and  Avhen  that  disease 
has  become  epidemic  the  whole  fever  hospital, 
consisting  of  about  200  beds,  has  also  been  set 
apart  for  it,  cases  of  scarlet  fever  and  diphtheria 
being  discharged  in  bulk.  In  January  1903 
no  less  than  ninety-eiglit  scarlet-fever  patients 
and  fifteen  diphtheria  patients  were  sent  home. 
The  accommodation  thus  provided  was  found 
sutticiont  for  the  epidemic  of  that  time. 

In  badly  vaccinated  Gloucester,  with  a 
population  of  40,000,  the  hospital-ward  accom- 
modation consisted  of  forty-eight  beds  at  the 
beginning  of  the  epidemic  in  the  latter  months 
of  1895,  and  this  was  gradually  extended  to 
no  less  than  318  beds  by  the  middle  of  May, 


1896.  The  difficulties  of  administration  under 
such  conditions  must  have  been  extreme. 

Several  yeax%  ago  in  Dewsbury,  where  vaccina- 
tion default  amounted  to  over  forty  per  cent., 
the  borough,  with  a  population  of  27,000,  had 
a  hospital  of  twenty-six  beds  which  it  used 
for  smallpox,  but  that  amount  of  accommodation 
was  found  insufficient,  and  two  temporary 
pavilions  of  wood  and  iron  were  run  up.  Also, 
a  marquee  for  nurses  and  a  large  institution 
with  accommodation  for  about  forty  con- 
valescents was  provided.^  It  is  not  suggested 
here,  however,  that  Dewsbury,  in  dealing  with 
smallpox,  did  justice  to  any  control  system, 
real  or  imaginary.  Looking  to  such  facts,  it  is 
manifestly  impracticable  to  state  what  would 
be  for  centres  of  anti vaccination  adequate 
smallpox  hospital  accommodation. 

In  arranging  accommodation  for  any  com- 
munity in  this  country  in  the  present  day,  the 
best  procedure  is  to  provide  an  ample  adminis- 
trative building,  including  bedrooms  and  sitting- 
rooms  for  nurses  and  servants,  kitchen  depart- 
ment, laundry,  etc.  For  reception  of  patients 
it  is,  for  the  reasons  already  stated,  impossible 
to  say  how  many  beds  may  be  required,  but  in 
large  towns  perhaps  the  London  standard  might 
be  followed.  It  has  2000  or  2500  beds  for  a 
population  of  5,000,000,  or,  say,  one  bed  for 
every  two  thousand  inhabitants.  The  hospital 
site  should  be  so  extensive  as  to  permit  of 
temporary  buildings  being  quickly  erected. 
In  the  opinion  of  the  author,  such  buildings 
may  most  suitably  consist  of  wood,  or  wood  and 
iron,  as,  though  these  are  subject  to  risk  of  fire, 
they  can  be  quickly  run  up,  and  can  stand  empty 
without  gathering  so  much  damp  as  would 
buildings  of  stone  or  brick. 

Situation  of  Smallpox  Hospitals.  It  is  now, 
I  think,  pretty  generally  agreed  that  smallpox 
hospitals  constitute  a  risk  to  surrounding 
populations,  and  that  therefore  such  isolation 
hospitals  should  themselves  be  isolated.- 

Hospital  Management  of  Smallpox.  Inter- 
course being  one  possible  means  of  spread  of 
smallpox  in  and  from  a  hospital,  no  matter 
where  situated,  efforts  must  be  made  in  every 
case  to  minimize  that  risk. 

If,  under  any  circumstances,  it  becomes 
necessary  to  treat  smallpox  in  a  hospital  to 
which  other  infectious  diseases  are  admitted, 
very  special  precautions  have  to  be  taken. 
It  is  assumed  that  the  vaccination  of  nurses 
will  in  all  cases  be  attended  to.  The  vaccinal 
condition  of  every  patient  should  be  examined, 

^  One  of  the  temporary  pavilions,  it  may  be 
mentioned,  was  destroyed  by  fire  before  ever  receiving 
a  patient,  and  the  nurses'  tent  was  blown  down  by  the 
wind. 

-  The  subject  is  discussed  hi  the  Epidem.  Soc. 
Trans.,     19D4-5,    where    various   views    find    expres- 
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and,  wherever  necessary,  consent  for  vaccination 
should  be  asked.  In  my  own  experience 
consent  has  been  hardly  ever  refused,  but  some- 
times a  patient  may  be  too  ill  for  vaccination. 
So  long  as  smallpox  is  under  treatment  in  the 
hospital,  no  patient  suffering  from  any  other 
infectious  disease  should  be  admitted  unless 
he  has  already  had  smallpox,  or  his  vaccina- 
tion is  satisfactory,  or  Avill  be  permitted  if 
unsatisfactory.  Difficulty  may  occur  where 
vaccination  is  refused  on  behalf  of  a  patient 
really  requiring  it,  Avhose  isolation  is  essential 
for  the  protection  of  the  public  against  infection 
by  the  disease  from  which  he  is  suffering.  Such 
a  patient  can  probably  be  sent  to  some  other 
hospital. 

The  hospital  population  being  rendered  in- 
susceptible, it  is  necessary  to  take  all  possible 
measures  towards  preventing  spread  of  the 
disease  by  intercourse  direct  or  indirect. 
Visitors  should  only  be  admitted  if  they  are 
in  a  proper  vaccinal  condition  and  if  patients 
are  very  ill.  The  usual  waterproof  overalls  and 
caps  should  be  kept  for  all  persons  entering  the 
wards.  If  the  hospital  should  unfortunately 
have  to  deal  with  other  diseases,  smallpox 
patients  should  of  course  be  treated  in  a  pavilion 
by  themselves.  Their  airing-ground  should  be 
separated  by  two  unclimbable  fences,  with 
space  enough  between  to  make  contact  with 
the  outside  impossible.  The  pavilion  should 
be  self-contained  in  respect  of  cooking,  and  of 
sleeping  accommodation  for  the  staff.  Nothing 
should  be  sent  to  the  laundry  which  has  not 
already  been  thoroughly  steeped  in  a  reliable 
disinfectant  solution.  As  regards  contact  with 
the  outside,  all  risks  should  be  reduced  to 
the  minimum  degree  consistent  Avith  efficient 
hospital  management.  Fever  nurses  are  often 
very  willing  to  take  the  opportunity  to  gain 
experience  of  smallpox,  and  Mill  sometimes 
consent  to  intermit  all  outside  leave  for  six 
weeks  or  three  months  at  a  time,  after  which 
other  nurses  can  be  employed  on  similar  terms. 
Telephonic  communication  from  the  hospital 
is  valuable  in  reducing  intercourse.  The  con- 
dition of  patients  can  be  reported  by  telephone 
to  the  health  office,  whence  the  information  can 
be  transmitted  to  relatives  by  letter.  Hospital 
supplies  should,  as  far  as  practicable,  be  left 
at  the  gate  lodge  and  thence  brought  in  by  the 
hospital  porter.  In  large  hospitals  there  should 
be  separate  entrances  for  goods  and  patients. 
All  tradesmen  sending  goods  to  the  hospital 
should  be  informed  that  only  revaccinated 
messengers  are  to  be  employed.  Ambulance 
vans  should,  of  course,  be  disinfected  after  use. 
The  above  precautions  apply  to  all  hospitals 
where  smallpox  is  treated,  whether  or  not  they 
are  wholly  devoted  to  that  disease,  and  mention 
is  made  of  the  latter  alternative  not  in  the  least 


as  signifying  approval,  but  only  as  contemplat- 
ing possible  expedients  where  separate  accommo- 
dation is  insufficient  or  unobtainable. 

Control  of  Persons  who  have  been  Exposed  to 
Infection  by  Smallpox,  —  Vaccination  after  Ex- 
posure. One  fact  of  great  value  in  dealing  with 
smallpox  in  an  incompletely  protected  country 
like  Britain  is  that  vaccination  has  an  un- 
questionable, though  not  unvarying,  power  of 
forestalling  smallpox  if  performed  within  two 
or  three  days  after  exposure  to  infection.  This 
depends  on  the  ordinary  incubation  period  of 
vaccinia  being  shorter  than  that  of  variola.  If 
variola  has  not  too  long  a  start,  vaccinia  often 
gets  home  first.  Revaccination  will  also  have 
effect  two  days  later  than  vaccination  performed 
for  the  first  time,  because  revaccinated  cases 
reach  the  stage  of  vesiculation  two  or  three  days 
sooner  than  those  vaccinated  for  the  first  time. 
There  are  exceptions,  however,  in  which  variola 
succeeds  in  overcoming  vaccinia,  even  if  there  is 
only  a  single  day  between  smallpox  infection  and 
vaccine  inoculation.  Yet  the  rule  is  so  usually 
correct  that  vaccination  of  contacts  should  never 
be  omitted  if  it  can  be  performed  within  a 
reasonable  time  after  their  exposure  to  infection. 
Where  persons  engaged  in  hard  manual  labour 
are  revaccinated,  they  have  sometimes  to  take 
j  a  rest  for  a  few  days,  and  payment  for  loss  of 
time  may  be  made  by  the  sanitary  authority. 

Observation  of  "  Contacts."  This  is  a  routine 
measure  and  has  been  so,  in  varying  degrees  in 
different  places,  since  the  great  epidemic  of 
1871-5.  Obviously,  it  can  only  be  thorough 
in  presence  of  compulsory  notification.  Re- 
ception houses  are  useful  in  towns,  but  contact 
I  cases  can  often  be  kept  under  observation  at 
',  home.  After  house  and  clothing  have  been 
disinfected,  and  bedding  disinfected  or  de- 
stroyed, it  is  not  essential  that  "  contacts  " 
should  be  debarred  from  following  any  ordinary 
employment,  provided  they  are  medically 
visited  during  the  full  period  in  which  the  small- 
pox may  be  expected  to  develop.  Much,  of 
course,  will  depend  on  the  circumstances  of  a 
given  case.  It  is,  for  example,  entirely  un- 
necessary to  put  restrictions  for  a  fortnight  on 
the  movements  and  occupation  of  a  contact 
j  who,  before  exposure  to  infection,  was  recently 
{  and  successfully  revaccinated ;  all  that  is 
j  necessary  is  to  disinfect  the  clothing  which  he 
was  wearing  at  the  time  of  his  exposure,  and  to 
clean  his  body.  When,  on  consideration  of 
the  time  and  character  of  the  exposure  of  a 
contact  and  his  vaccinal  condition,  it  appears 
likely  that  in  the  course  of  a  certain  number 
of  days  he  may  be  attacked  by  the  disease, 
there  is  still  no  reason  to  think  him  a  material 
danger  to  others  until  definite  symptoms  have 
declared  themselves.  It  is  necessary,  however, 
in  such  a  case  to  be  sure  that  the  man  is  available 
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for  observation  during  the  critical  period,  and 
sometimes  this  can  only  be  ensured  by  his  being 
from  the  first  taken  charge  of  and  maintained 
by  the  sanitary  authority. 

Few  towns  have  reception  houses  large 
enough  to  receive  all  the  inmates  of  common 
lodging-houses  when  a  case  occurs  there,  and 
the  lodging-house  itself  may  practically  become 
a  reception  liouse,  by  arrangement  with  the 
keeper.  When  a  case  occurs  in  navvies'  huts 
belonging  to  waterworks  or  railways  in  course 
of  construction,  or  the  like,  a  hut  should  be 
set  apart  as  a  reception  house.  Even  then 
the  inmates,  or  some  of  them,  may  disperse, 
though  with  the  aid  of  the  employers,  and  by 
persuasion,  warnings,  or  money  payment,  they 
are  often  influenced  to  remain.  The  keepers 
of  lodging-houses  and  navvies'  huts  should  be 
required  to  ascertam  as  correctly  as  possible 
the  names  and  destinations  of  those  who 
depart.  The  police  may  be  helpful  in  tracing 
vagrants  and  navvies. 

In  connection  with  every  case  of  smallpox 
the  medical  officer  of  health  should  make  as 
full  a  list  as  possible  of  all  contacts,  and  should  i 
at  once  send  a  note  of  the  facts  to  any  other 
medical  officers  in  whose  districts  any  such 
.reside.  In  doing  so,  he  should  specially  state 
the  dates  between  which  infection  may  have 
been  incurred,  so  as  to  save  needless  inquiries 
and  loss  of  time.  Such  contacts  should,  of 
course,  be  kept  under  observation  in  their 
respective  districts.  Where  any  large  dispersion 
takes  place  of  navvies,  or  inmates  of  lodging- 
houses,  general  intimation  should  be  made  to 
neighbouring  medical  officers,  especially  to  those 
whose  districts  contain  large  lodging-houses,  or  i 
public  works  likely  to  attract  navvies. 

Disinfection. — Instead  of  disinfection  of  bed- 
ding, especiall}'  of  mattresses,  its  destruction  is 
a  common  practice,  and  is  manifestly  the 
safest  procedure.  In  a  common  lodging-house 
(jr  nav\aes'  hut  the  difficulties  are  often  very 
'_a-eat,  owing  to  the  large  number  of  articles 
wliicli  may  have  been  exposed  to  infection. 
Occasionally  a  lodger  or  navvy  may  have 
occupied  two  or  three  beds  during  the  period 
of  infectivity  before  his  removal  to  hospital. 
Disinfection  of  house  and  furniture  and  clothing 
should  be  very  thorough,  but  the  means  to  be 
used  do  not  differ  in  nature  from  those  adopted 
in  the  other  principal  infectious  diseases. 

Promptitude.  —  Finally,  promptitude  is  im- 
portant in  every  procedure  relating  to  the 
]n-evention  of  smallpox. 

RESULTS 

Influence  of  Epidemic  Type. — The  success  of 
efforts  to  control  smallpox  by  the  measures 
above  indicated  has  greatly  varied  in  different  j 


outbreaks  in  different  localities.  What  the 
author  regards  as  an  important  factor  in  some 
recent  epidemics  has  been  the  exceptionally 
mild  type  of  the  disease.  Much-modified  types, 
or  "  sports,"  of  smallpox  have  long  been  known. 
In  1789,  before  Jenner  began  to  practise  vaccina- 
tion, he  and  a  medical  society  of  which  he  was 
a  leading  member  were  greatly  interested  in 
such  an  outbreak,  and  he  discussed  the  question 
whether  the  modified  virus  could  be  introduced 
for  smallpox  inoculation,  with  the  view  of 
getting  a  milder  result  than  could  be  relied  on 
even  from  the  Suttonian  method  then  in  vogue. 
In  1806  Dr.  Adams,  of  the  London  Smallpox 
Hospital,  investigated  a  similar  outbreak. 
Leicester,  and  in  1901-4  a  considerable  area 
in  the  midlands  and  north-west  of  England, 
experienced  an  unusually  light  form  of  the 
disease,  whilst  London,  which  may  readily 
get  its  smallpox  introduced  from  the  continent 
of  Europe,  had  a  much  higher  fatality  rate. 

Mildness  of  smallpox,  whether  due  to  the 
prevailing  type  of  the  disease,  or  to  the  influ- 
ence of  previous  vaccination  of  the  individual, 
acts  in  two  opposite  directions  in  influencing 
the  spread  of  infection.  On  the  one  hand, 
slight  cases  of  variola  are  apt  to  be  overlooked, 
and  therefore  get  full  opportunity  of  exercising 
whatever  infective  power  they  possess.  On 
the  other  hand,  the  infective  power  of  a  case 
may  safely  be  regarded  as  dependent  in  con- 
siderable measure  on  its  severity.  ■  A  confluent 
case  manifest!}^  yields  many  times  more  materies 
morhi  than  a  case  which  presents  only  one  or 
two  papules  or  vesicles  or  pustules.  A  very 
mild  case,  therefore,  though  more  likely  to  be 
missed,  may  have  very  little  inherent  power  to 
spread  the  disease,  whilst  a  severe  case,  though 
less  likely  to  be  missed,  may  be  infinitely  more 
infectious. 

With  regard  to  very  mild  cases,  my  own 
experience  has  been  that  they  are  likely  to 
cause  infection  within  their  own  dwelling- 
house,  but  often  do  no  harm  outside.  For 
example,  a  mother,  whose  eruption  consisted 
of  only  a  few  spots  Avith  almost  no  preliminary 
fever,  infected  two  members  of  lier  own  house- 
hold. When  these  fell  ill  the  disease  was 
recognized,  and  I  found  that  the  mother  had 
been  moving  freely  about  in  a  town  with  a 
population  of  14,000,  shopping,  walking  through 
the  streets,  conversing  with  neighbours,  and  so 
forth.  An  offer  of  general  re  vaccination  Mas 
thought  of  by  the  sanitary  authority,  but  was 
departed  from,  and  I  awaited  the  result  w\i\\ 
some  apprehension,  but  as  it  turned  out  the 
woman  infected  no  one  outside  her  own  house. 
The  records  of  various  experiences  by  other 
observers  seem  to  me  to  give  general  support 
to  this  proposition.  Where  the  apartment 
occupied  by  the  case  is  a  large  one — say  a  hospital 
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ward  or  lodging-house  dormitory,  there  is,  of 
course,  opportunity  for  many  inmates  to  be 
infected. 

Again,  whilst  cases  with  an  ordinary  amount 
of  eruption  are  usually  diagnosed,  they  are 
by  no  means  invariably  so.  The  preliminary 
illness  in  such  cases  is  not  always  enough  to 
cause  a  medical  man  to  be  sent  for,  and  in 
many  an  outbreak,  perhaps  at  the  end  of  it,  one 
reads  of  people  having  been  met  on  the  streets 
or  calling  at  dispensaries  with  the  eruption 
abundantly  present.  It  is  not  mildness  of 
t3rpe  that  explains  the  frequency  with  which 
vagrants  spread  smallpox.  A  tramp  may  have 
a  few  days'  sharp  illness  without  calling  in  a 
doctor,  and  when  a  considerable  eruption 
appears  the  fever  departs,  so  that  the  man 
resumes  his  wanderings,  chiefly  among  people 
who  pay  little  heed  to  the  appearances  of 
smallpox.  If  the  spots  are  remarked  on,  the}* 
may  be  set  doAvn  to  drink  and  dirt  and  ill-li\ing. 
A  copious  eruption  therefore  by  no  means 
invariably  results  in  immediate  removal  to 
hospital. 

This  is  a  question  in  respect  of  Avhich  each 
infectious  disease  has  to  be  considered  by  itself, 
in  accordance  A\ith  its  own  natural  history. 
Looking  to  all  the  facts,  it  seems  to  me  that  as 
a  source  of  infection,  mild  is  distinctly  less  to 
be  feared  than  severe  smallpox.  In  support  of 
the  contrary  opinion  it  is  easy  to  cite  medical 
officers'  records  of  infection  due  to  mild  and 
unrecognized  smallpox,  but  it  is  impossible  to 
say  that  such  infecting  cases,  if  severe,  might 
not  have  been  much  more  mischievous. 

This  question  of  the  risks  of  infection  from 
mild  smallpox  has  lately  been  discussed  with 
reference  to  the  influence  of  vaccination,  the 
view  having  been  that  vaccination,  by  greatly 
modifying  the  disease,  tends  to  spread  infection, 
owing  to  non-recognition  of  trivial  cases.  ]\Iild- 
ness  of  type  of  smallpox  in  after-life,  and  a  very 
low  fatality  rate,  are,  indeed,  among  the 
principal  benefits  of  infantile  vaccination,  and 
reasons  have  just  been  given  for  the  opinion 
that  mild  smallpox  is  less  likely  to  spread  in- 
fection than  severe.  But  if  primary  vaccination 
be  criticized  on  account  of  its  producing  a  mild 
disease  difficult  of  diagnosis,  what  practical 
conclusion  is  to  be  dra'UTi  ?  Surely  it  is  that 
those  who  are  liable  to  infection  from  either 
recognized  or  unrecognized  smallpox  should 
make  themselves  immune  by  vaccination, 
rather  than  that  others  should  remain  un- 
vaccinated  Avith  a  view  to  any  smallpox  attack 
from  which  they  may  suffer  being  so  severe  as 
to  be  unmistakable. 

Leicester  and  Gloucester. — The  system  of 
dealing  with  smallpox  in  this  country  by 
vaccination  (including  re  vaccination),  combined 
with  isolation  of  cases  and  observation  of  con- 


tacts, is  almost  universal,  and  has  been  so  since 
compulsory  notification  began — to  some  smaU 
extent,  indeed,  long  before  that  time.  Certain 
towns,  however,  where  an ti vaccination  opinions 
prevail  have  purported  to  treat  smallpox  by 
means  of  isolation  and  control  of  contacts, 
without  vaccination.  Leicester  is  constantly 
referred  to  in  this  connection,  and  the  facts 
concerning  it  are  so  often  misunderstood  that 
some  space  may  be  devoted  to  the  subject. 
During  the  pandemic  of  smaUpox  Avhich  swept 
over  Europe  in  the  early  seventies,  England 
sufi'ered  severely,  and  Leicester  had  its  share, 
the  deaths  in  the  towTi  being  346.  The  usual 
antivaccination  history  of  Leicester  presented 
to  the  pubhc  is  that  the  town  had  been  fully 
vaccinated  previously  to  the  1872  epidemic, 
and  that,  having  suffered  terribly  then,  it 
came  to  abandon  vaccination  in  favour  of 
other  measures,  and  has  ever  after  rejoiced 
in  its  freedom  from  smallpox.  In  Novem- 
ber 1886  the  Vaccination  Inquirer  wrote, 
"  Leicester  became  completely  vaccinated,  yet 
in  1872,  while  thus  fortified  Avith  the  Jen- 
nerian  rite  .  .  .  ."  Similarly,  in  1890,  the 
Inquirer  stated  with  reference  to  Mr.  J.  T. 
Biggs,  the  acknowledged  representative  of  anti- 
vaccination  in  Leicester,  that  "  jVIr.  Biggs 
showed  how,  at  a  time  when  ninety-eight  per 
cent,  of  the  births  of  Leicester  were  vaccinated, 
they  had  the  severest  epidemic  of  smalliDox 
and  the  greatest  death-rate  they  had  experi- 
enced from  it  for  fifty-two  years,  while  last 
year,  out  of  5,000  births,  they  only  vaccinated 
101,  and  had  no  smallpox  at  all."  In  1892 
{Vaccination  Inquirer,  Xov.  1)  ^Ir.  Biggs 
himself  wrote,  "  After  the  subsidence  of  the 
great  smallpox  epidemic  of  1871-3,  when  the 
town  was  thoroughly  well  vaccinated,"  and 
Dr.  Killick  ]\Iillard  writes  that,  "'  Prior  to  this 
period,  however,  Leicester  ranked  as  a  well- 
vaccinated  town."  But  it  is  unnecessary  to 
go  outside  the  pages  of  the  Anti-Vaccination 
League's  own  organ  and  Mr.  Bigg's  own  evidence 
before  the  Royal  Commission,  to  learn  that 
long  before  1872  Leicester  had  been  notorious 
for  its  neglect  of  vaccination.  It  appears  that 
in  1842  the  Leicester  Guardians  decided  not 
to  carry  out  the  Vaccination  Act  of  1840,  and 
that  in  1846  forty-one  infants  died  of  smallpox 
in  six  months,  and  that  in  1851  its  population 
was  60,462,  and  "'  not  half  the  inhabitants 
were  vaccinated,"  and  that  Lord  Lyttelton,  in 
introducing  the  Vaccination  Act  of  1853,  cited 
Leicester  as  an  example  of  neglected  vaccina- 
tion. In  1864  it  had  a  smallpox  epidemic, 
mth,  as  usual,  consequent  extra  resort  to 
vaccination  during  the  outbreak,  and  in  1868, 
the  year  when  it  appointed  a  vaccination 
officer,  there  was  opposition  to  the  practice. 
The  figures  supplied  by  Mr.  Biggs  himself  to 
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the  Royal  Commission  show  how  irregularly 
vaccination  Avas  attended  to,  activity  alternat- 
ing with  neglect.  Beginning  with  1854,  Mhen 
the  first  so-called  compulsory  Act  came  into 
operation,  the  registered  vaccinations  to  births 
ranged  in  the  quinquennium  1854-8  from 
about  seventy-four  to  about  ninety-three  per 
cent.,  and  if  deaths  before  vaccination  are 
allowed  for,  the  vaccination  age  then  being 
under  three  months,  a  small  percentage  may  be 
added  to  these  figures,  so  that  infantile  vaccina- 
tion at  that  time  was  well  attended  to.  Then 
the  vaccinations  became  much  fewer,  the 
maximum  being  about  sixty-nine  per  cent,  in 
1860,  and  the  minimum  less  than  thirty-seven 
per  cent,  in  1865,  but  here  again  an  addition  of 
five  per  cent,  may  be  made  on  account  of 
deaths  before  vaccination,  and  if  that  be  done, 
1865  is  found  to  have  about  forty-one  per 
cent,  of  its  infants  vaccinated,  and  1867  about 
seventy-nine  per  cent.,  so  that  the  default 
ranged  from  over  tA\enty  per  cent,  to  nearly 
sixty  per  cent.  Next,  from  the  beginning  of 
1868  onwards  till  after  the  pandemic,  the 
influence  of  the  Vaccination  Act  of  1867  comes 
into  play,  Leicester  having  appointed  a  vaccina- 
tion officer  in  1868.  At  the  time  of  the  epidemic, 
therefore,  and  for  three  or  four  years  before  it, 
infantile  vaccination  had  been  well  practised, 
but,  looking  to  the  previous  high  degree  of 
neglect,  it  is  quite  unjustifiable  to  suggest  that 
vaccination  in  Leicester  had  been  anything 
like  universal  before  the  epidemic  came,  or  that 
the  population  exposed  to  the  outbreak  did 
not  contain  a  large  percentage  of  unvaccinated 
people. 

Coming  now  to  the  vaccinal  condition  of 
Leicester  in  more  recent  years,  though  the 
default  in  infantile  vaccination  has  been  very 
great,  yet  the  medical  officer  of  health,  in  taking 
(in  1903)  a  census  of  the  vaccinal  condition  of 
a  typical  population  of  over  a  thousand  people, 
found  that  about  sixty-two  per  cent,  had  been 
vaccinated.  The  population  of  the  town  was 
then  about  220,000,  so  that  if  the  census  were 
a  fair  index  of  the  rest  of  the  town  the  vaccinated 
population  would  be  about  140,000,  and  the 
unvaccinated  about  80,000.  In  so  far,  however, 
as  the  vaccinations  were  done  many  years 
before,  their  value  in  preventing  attack  by 
smallpox  had  greatly  diminislied,  and  this  must 
be  borne  in  mind  with  regard  to  such  figures. 
But  any  suggestion  that  Leicester  was  fully 
vaccinated  prior  to  the  1872  epidemic,  and  was 
unvaccinated  at  the  time  of  its  last  serious 
outbreak  in  1903-4,  is  very  wide  of  the  truth. 

The  Leicester  Method  in  Fiction  and  Fact. 
Such  having  been  the  vaccinal  condition  of 
Leicester,  reference  may  next  be  made  to  the 
steps  which  that  town  has  commonly  been 
supposed  to  take  in  preventing  smallpox.     The 


phrase,  Leicester  System  or  Leicester  Method 
often  appears  in  print,  and  Mr.  J.  T.  Biggs 
has  declared  quite  definitely  that  the  Leicester 
System  is  "  without  recourse  to  vaccination." 
He  told  the  Royal  Commission  that  "  with  the 
abandonment  of  vaccination  and  wdth  the 
perfecting  of  the  Leicester  Method  of  sanitation, 
isolation,  quarantine,  disinfection,  etc.,  during 
the  last  six  years,  smallpox  mortality  became 
extinct."  This  evidence  was  given  in  1891. 
Further  points  in  the  system  as  expounded  by 
Mr.  Biggs  in  the  Vaccination  Inquirer  and  else- 
where were  that  the  same  hospital  was  used 
for  smallpox  and  for  all  other  infectious  dis- 
eases at  the  same  time ;  that  contacts  can  be 
quarantined  in  hospital ;  that  no  compensation 
is  paid  to  them  for  loss  of  wages  ;  and  that  there 
is  no  compulsion.  "  We  find  smallpox  very 
easy  to  deal  with,  and  the  same  hospital  and 
staff  of  officials  deal  with  smallpox  as  with 
other  infectious  diseases.  There  is  no  com- 
pulsion. If  people  choose  they  may  go  into 
quarantine,  or  they  may  stay  out.  No  one's 
liberty  is  infringed." 

The  method  had  thus  been  made  perfect  in 
1891,  and  smallpox  had,  in  consequence,  dis- 
appeared. But  Mr.  Biggs  was  too  hasty. 
Smallpox  invaded  the  town  the  year  after  he 
gave  evidence,  and  in  1892-3  the  total  attacks 
were  357.  It  returned  in  1903-4,  and  the  total 
notified  cases  were  715.  There  were  therefore 
more  than  a  thousand  cases  of  smallpox  in  the 
town  from  which  the  disease  was  stated  to  have 
disappeared,  under  the  influence  of  the  method. 
Furthermore,  in  presence  of  smallpox,  every 
item  in  Mr.  Biggs's  method  was  abandoned. 
Instead  of  the  hospital  being  used  alike  for 
smallpox  and  for  other  infectious  diseases, 
everything  excepting  smallpox  was  cleared  out. 
The  scarlet  fever  cases  were  all  sent  home,  and 
whether  in  consequence  of  that  or  not,  within 
the  next  two  months  after  the  hospital  was 
closed  against  scarlet  fever  the  cases  of  that 
disease  doubled  in  number  in  the  town,  so  thai 
according  to  the  then  medical  officer,  Dr. 
Priestley,  if  unnotified  cases  are  included  it 
appears  that  the  total  amounted  up  to  about 
4,000.  Of  scarlet  fever  notifications  the  number 
was  132  in  1888,  409  in  1889,  516  in  1890,  794 
in  1891,  1,331  in  1892,  and  2,308  in  1893.  Next, 
as  regards  persons  who  had  been  exposed  to 
smallpox  infection,  the  attempt  to  deal  with 
them  by  quarantining  at  the  hospital  was  given 
up.  Also,  compensation  was  paid,  though  its 
non-payment  Avas  part  of  the  method.  As 
regards  compulsion,  and  the  preservation  of 
the  liberty  of  the  subject,  whatever  the  theory 
may  have  been,  all  known  cases  appear  to  have 
been  taken  to  hospital.  Next,  and  most 
important,  Mr.  Biggs's  statement  as  to  vaccina- 
tion had  been  quite  strong  and  definite.     The 
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system  was  without  recourse  to  vaccination,  and 
Mr.  Biggs  himself  italicized  the  crucial  words. 
But  when  smallpox  came  it  is  simply  undeniable 
that  the  health  committee  itself  recommended 
vaccination  as  coming  within  the  euphemism 
of  "  all  protective  measures  known  to  science  " 
to  "all  persons  who  are  frequently  brought 
into  contact  wdth  smallpox  patients,"  and  the 
Jennerian  prophylaxis  was  largely  resorted  to 
by  such  persons.  That  there  were  exceptions, 
some  of  whom  paid  for  their  folh%  we  have 
already  seen. 

In  his  annual  report  for  1902  the  medical 
officer  wrote  that,  "  it  should  be  clearlj^  recog- 
nized that  all  those  medical  officers  of  health 
who  have  carried  out  the  '  system  '  have  been 
firm  believers  in  vaccination,  and  have  not 
hesitated  to  make  as  full  use  of  it  as  possible, 
short  of  compulsion,  where  the  occasion  for  it 
has  occurred."  The  story  of  the  epidemic  of 
1903-4  is  similar.  In  1903  the  list  of  contacts 
was  1084,  and  in  a  paper  on  the  subject  Dr. 
Killick  Mllard  wrote  that  of  these  he  "  induced 
nearly  800  persons  (hving  in  invaded  houses) 
to  submit  to  vaccination,  almost  all  of  whom 
were  disbelievers  in,  and  actually  hostile  to, 
vaccination  in  any  form." 

By  1902  the  hospital  which  had  previously 
been  regarded  as  sufficient  not  only  for  smallpox, 
Ijut  for  all  other  infectious  diseases  at  the  same 
time,  had  been  supplanted  by  a  neAV  hospital 
of  sixty  beds,  wholly  devoted  to  smallpox, 
situated  well  outside  the  town  and  away  from 
populous  areas,  and,  in  addition,  as  has  been 
already  stated,  the  whole  fever  hospital  of 
200  beds  Avas  set  apart  for  smallpox,  cases  of 
all  other  diseases  being  sent  home.  Vaccination 
and  observation  of  contacts,  together  with 
isolation  of  cases  and  other  supplementary 
measures  applied  to  an  exceptionally  mild  type 
of  the  disease,  had  the  effect  of  limiting  the 
outbreak  to  715  notified  cases.  But  the 
Leicester  System  described  by  Mr.  Biggs  had 
been  given  up.  It  is,  of  course,  open  to  any 
one  who  pleases  to  describe  as  the  Leicester 
Method  whatever  is  at  any  time  done  in 
Leicester,  and  if  the  term  is  to  be  seriously 
applied  to  the  management  of  smallpox,  say  in 
the  last  epidemic,  then  vaccination  to  the 
indicated  extent  is  part  of  the  method. 

A  curious  example  of  how  the  term  Leicester 
Method  can  be  applied  to  diametrically  opposite 
proceedings  at  different  times,  is  to  be  found  in 
connection  with  the  payment  of  compensation 
to  contacts.  In  1892,  in  the  Vaccination 
Inquirer,  under  the  title  "  How  Leicester  deals 
with  Smallpox,"  Mr.  J.  T.  Biggs  indignantly 
denied  that,  as  had  been  stated  in  the  Lancet, 
"contacts  were  offered  compensation."  He 
declared  that  "compensation  for  loss  of  time 
is   not  offered."     But  the    Royal   Commission 


I  subsequently  recommended  as  follows  :  "Power 
should,  in  our  opinion,  be  conferred  on  Sanitary 
Authorities  to  give  compensation  for  the  loss 

'  of  wages,  and  generally  for  expenses  occasioned 
either  by  the  isolation  of  patients,  or  persons 
who  have  come  in  contact  with  them,  or  such 
supervision  of  them  as  is  necessary,  whether  in 
hospital  or  elsewhere."  Then  the  Leicester 
medical  officer  (^vho  had  not  been  in  office 
in  1892)  declared  that  this  recommendation 
"  marks  the  approval  of  the  Royal  Commission 
of  one  of  the  special  features  of  the  '  Leicester 
Method.'  " 

Gloucester  imitated  and  even  surpassed 
Leicester  in  its  neglect  of  vaccination,  so  that 
in  the  six  years  1889-94,  inclusive,  among 
9047  births  there  were  only  300  vaccinations 
registered.  Like  Leicester,  it  sent  representa- 
tives to  the  Royal  Commission  to  declare  how 
it  had  abandoned  vaccination  and  trusted  to 
"  sanitation."  The  secretary  to  the  local 
antivaccination  society  stated  to  the  Com- 
mission, "  Gloucester  is  a  very  clean  town," 
and  "  I  think  we  have  always  been  well  abreast 
of  sanitary  improvements."  Gloucester's  lesson 
came  in  1895-6.  Its  population  Avas  about 
40,000.  Its  hospital,  though  containing  no 
less  than  forty-eight  beds  which  were  devoted 
entirely  to  smallpox,  soon  became  filled,  and,  as 
already  stated,  additional  hospital  accommoda- 
tion was  gradually  provided  till  the  total 
amounted  to  318  beds.  Rather  than  keep 
cases  at  home  more  were  sometimes  admitted 
than  there  Avere  beds  for,  though  it  must  be 
alloAA'ed  that  no  attempt  Avas  made  to  imitate 
Leicester's  alleged  method  of  treating  all  other 
infectious  diseases  in  the  hospital  at  the  same 
time  as  smallpox. 

NotAA'ithstanding  all  efforts  to  cope  AA-ith 
smallpox  in  a  badly  vaccinated  town  the  disease 

(  spread  rapidly,  and  overcame  all  barriers  but 
one.  The  Commission  had  been  told  that 
nothing   AA^ould   induce   the   Gloucester  people 

I  to  submit  to  vaccination.     The  epidemic,  hoAv- 

I  ever,  had  that  effect,  and  before  its  close 
Gloucester  had  become  the  best  vaccinated 
city  in  the  empire,  about  35,000  vaccinations 
being  performed  from  January  1  to  July  11, 
1895.  The  balance  of  population  was,  there- 
fore, about  5,000,  and  the  total  knoAvn  cases  of 
smallpox  Avere  1979. 

DcAvsbury  aa^s  another  A\'ell-knoAvn  centre  of 
antivaccination  opinion  and  practice,  its  de- 
fault having  amounted  to  betAveen  forty  and 
fifty  per  cent,  of  the  births.  The  chairman 
of  its  board  of  guardians,  who  Avas  also  a  vice- 
president  of  the  Anti-Vaccination  League,  gave 
evidence  before  the  Royal  Commission,  testify- 
ing to  Dewsbury's  "love  of  freedom."  In 
Dewsbury,  he  said,  they  did  not  regard  them- 
selves even  as  requiring  hospital  accommodation 
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or  other  such  measures.  Yet  in  the  town 
itself  the  sanitary  authority  had  provided  a 
hospital  with  twenty-six  beds,  or  about  one 
to  every  thousand  of  the  population.  Smallpox 
visited  Dewsbury  in  1891-4.  At  that  time 
in  the  town  there  Avere  312  cases.  A  later 
invasion  Avas  on  a  larger  scale,  the  total  cases  in 
the  town  in  1903-5  being  700,  while  in  the  Avhole 
union  there  were  over  1300.  As  the  guardians, 
led  by  their  chairman,  refused  even  in  presence 
of  smallpox  to  provide  sufficient  facilities  for 
vaccination,  the  Local  Government  Board 
issued  an  Order  conferring  on  the  town  council 
and  certain  other  sanitary  authorities  in  the 
union  the  power  of  providing  vaccination 
stations  and  medical  assistance  in  controlhng 
the  epidemic.  Under  this  regime  the  smallpox 
outbreak  soon  came  to  an  end.  In  the  town 
of  Dewsbury,  with  its  estimated  population  of 
27,502,  the  total  vaccinations  in  presence  of 
smallpox  amounted  to  about  8,000,  and  as  the 
previous  neglect  had  not  been  eighty-three  per 
cent,  as  in  Gloucester,  but  only  between  forty 
and  fifty  per  cent.,  it  is  obvious  that  a  large 
part  of  the  population  accepted  the  long -despised 
protection. 

Hospital  isolation  of  smallpox  is  now  so 
constantly  insisted  on  by  antivaccination 
writers  as  an  essential  part  of  the  Leicester 
Method  that  the  impression  may  readily  be 
created  that  public  health  authorities  and  the 
medical  profession  require  to  be  converted 
to  a  belief  in  its  value.  But  in  reahty  hospital 
isolation  Avas  medically  advocated  at  a  time 
when  it  was  being  hotly  denounced  by  official 
opponents  of  vaccination.  In  1892  the  Vaccina- 
tion Inquirer  took  occasion  to  declare  its  "  dia- 
metrical hostility  "  to  compulsory  isolation,  and 
in  earlier  antivaccination  tracts  hospital  isola- 
tion was  most  violently  anathematized. 

But  the  very  important  question  remains. 
Have  Leicester  and  Gloucester  really  nothing 
to  teach  us  ?  In  spite  of  all  the  misstatements 
and  misrepresentations  that  have  been  made 
by  exponents  of  the  mythical  Leicester  Method, 
the  experiences  of  that  town  are  well  worth 
study,  and,  in  particular,  the  contrast  between 
the  Leicester  and  the  Gloucester  epidemics 
demands  attention. 

The  strildng  facts  about  Leicester,  as  cogently 
urged  by  Dr.  ICillick  Millard,  are  that  357  cases 
of  smallpox  were  notified  in  1892-3,  and  715  in 
1903-4,  yet  the  infection  did  not  spread  further 
amongst  the  very  many  thousands  of  un- 
vaccinatcd  persons  in  the  town.  But  on  the 
other  hand,  it  is  important  to  note  that  in 
Gloucester,  where  vaccination  had  also  been 
grossly  neglected,  in  a  population  of  about 
40,000,  the  epidemic  came  to  an  end  only  after 
35,000  had  been  vaccinated  or  revaccinated,  the 
total  cases  of  the  disease  having  in  the  mean- 


time mounted  to  1979,  so  that  only  a  small 
fraction  of  the  40,000  were  without  either 
vaccination  or  smallpox.  What  is  the  ex- 
planation ?  Relying  on  impartial  reports,  I 
cannot  see  that  the  methods  of  management 
differed  in  omj  essential  respect  as  between 
Leicester  and  Gloucester.  The  Gloucester 
method  Avas  thus  reported  on  to  the  Royal 
Commission  by  Dr.  Sidney  Coupland :  "  I 
was  informed  by  Dr.  Campbell  that  the  follow- 
ing was  the  procedure  adopted  at  the  earlier 
period  of  the  epidemic  Avith  regard  to  all  cases 
of  smallpox.  On  receipt  of  the  notification  the 
medical  officer  of  health  visited  the  house, 
confirmed  the  diagnosis,  and  directed  the 
sanitary  inspector  to  remove  the  case  to  hospital. 
Removal  was  in  all  cases  promptly  done.  The 
bedding,  carpets,  etc.,  in  the  rooms  occupied 
by  the  patients  were  destroyed  by  the  sanitary 
authority,  and  compensation  granted  by  the 
sanitary  committee  of  the  town  council.  The 
remaining  inmates  of  the  house  were  kept  at 
home  under  '  quarantine '  surveillance  for  a 
period  of  fourteen  days  after  the  removal  of 
the  case.  Or,  if  the  case  were  not  removed, 
the  '  quarantine  '  was  prolonged  until  fourteen 
days  after  the  patient  had  been  declared  free 
from  infection.  After  the  close  of  the  quaran- 
tine period  the  house  Avas  disinfected  by  the 
sanitary  authority.  The  room  which  had 
been  occupied  by  the  patient  was  sprayed 
Adth  mercuric  chloride  solution  and  fumigated 
with  sulphur  for  a  period  of  six  hours.  The 
windoAVS  and  doors  were  then  throAvn  open 
and  the  floors  cleaned  \nth  carbolic  soap.  The 
ceilings  were  limewashed  and  the  walls  mostly 
repapered."  Why,  then,  did  the  one  city 
require  to  resort  to  wholesale  vaccination  or 
re  vaccination  of  its  population,  AA'hilst  in 
the  other  vaccination  did  not  extend  much 
beyond  those  Avho  were  in  contact  Avith  the 
disease  ? 

In  searching  for  an  explanation  we  have  no 
right  to  overlook  the  remarkable  difference 
between  the  epidemic  type  of  the  disease  in  the 
tAvo  cities.  Gloucester,  amongst  1979  cases, 
had  434  deaths,  or  nearly  tAventy-two  per  cent. 
Leicester  in  1892-3  had  357  cases  and  twenty 
deaths,  or  5-6  per  cent.,  and  in  1903-4  it  had  715 
notifications  and  twenty-five  deaths,  or  3*4  per 
cent.  These  include  vaccinated  and  unvacci- 
nated,  and  there  Avere  of  course  the  usual  differ- 
ences betAveen  the  tAvo  classes.  But  the  point 
of  immediate  interest  is  that,  quite  inde- 
pendently of  A^accination  or  non- vaccination, 
the  epidemic  type  in  Gloucester  Avas  very  severe 
and  in  Leicester  very  mild.  One  vicAv,  carried 
to  its  logical  conclusion,  AA'ould  appear  to  be 
that  Gloucester's  task  in  checking  the  epidemic 
should  ha\x  been  all  the  easier  because  its  cases 
Av^ere  so  severe,  and  that  Leicester's  was  all  the 
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more  difficult  because  its  cases  were  so  mild. 
My  own  conclusion  is  just  the  reverse — that  the 
total  amount  of  infective  material,  being 
infinitely  greater  in  Gloucester  than  in  Leicester, 
made  Gloucester's  task  all  the  harder  and 
Leicester's  all  the  easier. 

Since  1904  epidemic  smallpox  has  been 
practically  absent  from  tliis  country,  and,  co- 
incidentally,  systematic  infantile  vaccination 
has  been  more  and  more  neglected.  I  think 
I  am  right  in  saying  that  in  such  trivial  outbreaks 
as  have  occurred  the  disease  has  exhibited, 
generally,  the  mild  type  already  referred  to, 
and  its  invasions  have  been  repelled  without 
any  very  serious  difficulty.  The  epidemics  of 
Leicester,  Gloucester  and  Dewsbury  have  not 
been  repeated,  neither  these  nor  any  other 
town  having  had  any  serious  spread  of  infection 
from  such  cases  as  have  occurred.  In  1905-6, 
Dr.  Millard,  in  Leicester,  was  able  to  prevent 
spread  of  infection  from  five  cases  of  non-fatal 
smallpox  in  persons  vaccinated  in  infancy.  In 
1906  he  had  a  similar  experience  with  one  case 
whose  vaccinal  condition  is  not  mentioned. 
Bristol,  London,  Dundee,  Paisley,  Stirlingshire 
and,  no  doubt,  various  other  places,  have  had 
experiences  of  this  sort.  The  means  relied  on 
have  been  with  local  variations  those  already 
discussed,  namely,  vaccination  of  the  hospital 
and  sanitary  staff,  and  of  contacts  so  far  as 
persuasion  and  fear  can  exert  their  influence, 
combined  with  hospital  isolation,  search  for 
and  observation  of  contacts,  and  disinfection. 
The  disease  being  stopped  in  this  way,  general 
vaccination  and  revaccination  were  not  carried 
out  in  connection  with  these  occurrences  of  mild 
smallpox  with  its  restricted  infectivity. 

The  Future. — In  writing  on  the  subject  of 
Smallpox  and  Vaccination  nearly  twenty  years 
ago  I  made  some  remarks  on  the  question 
whether  there  was  any  likelihood  of  smallpox 
dying  out  or  diminishing  as  plague  and  leprosy 
had  done,  and  I  said  that  quite  conceivably 
smallpox, 'rather  than  either  scarlatina  ormeasles, 
might  be  the  next  in  order  of  maladies  to  dis- 
appear from  the  civilized  world.  Since  that 
time  plague  has  reconquered  India,  and  has 
even  invaded  some  white  communities,  where  its 
incursions  have  been  countered  with  consider- 
able difficulty.  Such  speculations  are  more 
interesting  than  profitable,  and  would  be 
dangerous  if  they  were  to  lead  to  any  relaxa- 
tion of  preventive  measures.  The  possibilities, 
however,  remain  as  before,  and  it  is  now  forty 
years  since  the  last  great  pandemic  of  smallpox. 
But  for  all  we  know,  next  month  or  next  year 
may  see  a  renewed  attack  capable  of  overcoming 
every  defence  except  that  of  vaccination.  What 
the  future  has  in  store  for  us,  indeed  no  man  can 
tell.  Whether  and  to  what  extent,  as  vaccina- 
tion falls  more  and  more  into  general  disuse. 


I  such  measures  as  have  already  been  discussed 
;  will  be  able  to  prevail  against  smallpox,  it  is 
\  impossible  to  say.  Whether  we  shall  continue  to 
'  have  the  mild  type  of  disease  characteristic  of 
I  recent  years,  with  its  sparse  eruption  and  corre- 
spondingly limited  infective  power,  cannot  in 
the  least  be  foreshadowed.  But  every  Aveapon 
must  be  kept  polished  and  available  towards 
repelling  assault.  Meantime,  the  health  officer 
and  the  medical  profession  have  the  supreme 
satisfaction  of  knowing  that  practically  every 
person  who  likes  can  so  protect  himself  against 
smallpox  as  absolutelj^  to  defy  its  attack ;  that 
vaccination  can  be  so  used  as  to  enable  the 
individual  to  enter  in  safety  the  dirtiest  and 
most  infected  house  in  the  kingdom;  that  the 
youngest  and  least  experienced  nurse  can  accom- 
pany unharmed  the  worst  cases  of  variola  in  the 
limited  air-space  of  an  ambulance  van;  and 
that  within  the  hospital  the  staff  can  carry  on 
their  unpleasant  duties  whilst  themselves  in- 
vulnerable to  infection.  To  that  extent,  there- 
fore, it  is  easy  to  surround  a  notified  case  with 
a  cordon  of  immunity.  Vaccination  of  contacts 
being  optional,  each  one  who  refuses  and 
develops  smallpox  will  himself  become  the 
centre  of  a  similar  scheme  of  control. 

If  the  infection  breaks  through  these  pre- 
ventive measures,  and  an  epidemic  has  to  be 
faced,  no  ordinary  amount  of  hospital  accommo- 
dation will  suffice  for  all  its  victims.  But  the 
speed  with  which  calf  lymph  can  now  be  pro- 
duced and  treated  makes  it  possible  within 
two  or  three  weeks  to  provide  such  a  stock 
of  vaccine  as  will  meet  the  necessities  of  the 
most  extensive  prevalence.  Further,  those 
who  choose  to  avail  themselves  of  the  pro- 
tection will  have  all  the  advantages  of  the 
recency  of  their  vaccination,  so  that  it  will  not 
be  a  mere  question  of  mitigation,  but  of  entire 
security  against  the  slightest  susceptibility  to 
infection.  In  the  beginning  of  an  epidemic, 
and  before  the  public  becomes  alive  to  the 
danger,  there  will,  indeed,  be  some  toll  of 
attacks  and  deaths  levied  by  smallpox  on 
those  who  have  neglected  to  protect  themselves, 
and  on  those  who,  after  infection  by  smallpox, 
have  not  been  vaccinated  in  time  to  avert 
development  of  the  disease.  How  few  or  how 
many  such  cases  there  may  be  Avill  difl'er  in 
different  circumstances.  A  scattered  com- 
munity where  each  household  has  its  own 
cottage,  or  even  a  town  where  each  dwelling  has 
its  own  door  opening  on  a  street,  should  be  much 
better  off  than  a  large  city  with  its  population 
packed  in  high  flatted  tenements  Avith  multiple 
dwellings  on  every  floor.  Differences  will  also 
exist  as  regards  schools  and  occupations  and 
workshops. 

But  after  severe  epidemic  smallpox  has 
succeeded  in  establishing  itself,  the  extent  of 
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its  ravages  Avill  depend  on  the  wisdom  or  folly 
of  the  pubhc  attitude  towards  it.  There  is 
no  teacher  of  vaccination  so  persuasive  as 
smallpox,  and  an  epidemic  will  be  quickly 
limited  if  the  lesson  is  quickly  learned.  It  will 
always  be  the  desire  of  the  health  officer  to 
protect  even  the  antivaccinationist  from  his 
own  folly,  but  he  must  act  with  great  discretion 
to  prevent  subsequent  charges  of  oppression 
or  illegality.  The  fact  that  vaccination  is 
now  practically  optional  should  be  borne  in 
mind,  and  consent  should  be  definitely  obtained 
to  its  performance.  At  the  same  time  the 
medical  officer  must  neglect  no  auxiliary 
measure — isolation,  observation,  disinfection — 
and  to  that  end  he  will  probably  have  to  put 
aside  all  his  routine  work.  Doing  his  own 
duty  thoroughly,  he  Avill  have  no  personal  or 
official  cause  for  anxiety  as  to  the  outcome. 
Whatever  happens,  his  withers  will  be  unwruns;. 

J.  C.  McV.  ^ 

CHICKEN-POX    (VARICELLA) 

Though  endemic  in  this  country,  chicken- 
pox  is  apt  at  times  to  become  epidemic  locally. 
Unhke  most  of  the  other  infective  fevers,  its 
prevalence  bears  no  definite  relation  with 
season.  Its  infectivity  is  very  great ;  as  great, 
probably,  as  that  of  smallpox,  or  even  measles  ; 
but  while,  perhaps,  the  latter  may  be  capable 
of  creating  greater  havoc  among  susceptible 
persons  as  the  result  of  close  personal  contact, 
the  "  striking  distance "  of  chicken-pox  is 
greater.  The  causative  organism  has  not  as 
yet  been  identified. 

The  disease  is  infectious  from  the  outset ; 
certainly  before  the  eruption  is  fully  developed. 
At  this  stage  the  contagion  is  probably  given 
off  by  the  breath,  but  at  a  later  period  it  is 
commonly  believed  that  it  may  also  be  dissemi- 
nated by  means  of  infective  particles  derived 
from  the  desiccating  pocks.  In  addition  to 
direct  aerial  transmission  from  the  sick  to  the 
healthy,  infection  may  also  be  conveyed  through 
the  mediate  agency  of  some  infected  article, 
such  as  a  spatula,  spoon  or  cup,  or  by  the 
hands,  or  possibly  the  dress,  of  an  attendant. 

Predisposition  is  enhanced  by  the  presence 
of,  or  convalesence  from,  other  infective  dis- 
eases, such  as  scarlet  fever,  measles,  or  diph- 
theria. Second  attacks  of  chicken-pox  are 
exceedingly  rare. 

The  period  of  incubation  is  in  most  cases 
from  thirteen  to  sixteen  days,  the  limits  being 
ten  to  twenty-one,  though  in  one  case  twenty- 
four  days  has  been  recorded.  Chicken-pox 
often  appears  to  arise  sporadically,  owing,  no 
doubt,  to  the  primary  case  having  escaped 
detection. 

In  mild  cases  the  rash  is  usually  the  first 


indication  of  illness.  In  well-developed  attacks, 
however,  the  patient  may  complain  or  present 
the  appearance  of  being  "  out  of  sorts,"  and 
the  temperature  be  slightly  raised,  for  a  day 
or  two  before  the  rash  comes  out,  and  under 
these  circumstances  an  erythematous  flush  is 
apt  to  appear  on  the  face,  chest  and  arms, 
sometimes  attended  with  slight  conjunctival 
injection.  Chicken-pox  occurring  in  an  adult 
is  especially  liable  to  be  attended  with  pre- 
emptive illness,  marked  fever  and  constitutional 
disturbance  being  often  seen,  and  sometimes 
headache  of  such  severity  as  to  suggest  the 
onset  of  smallpox. 

The  rash  usually  first  appears  on  the  trunk, 
in  the  form  of  small  circular  or  ovoid  spots  of 
pinkish  tint,  which  rapidly  become  raised  above 
the  surface  into  rounded,  and  often  somewhat 
pyramidal-shaped,  papules.  Though  all  parts 
of  the  surface  may  be  invaded,  the  rash  is,  as 
a  rule,  more  profuse  on  the  trunk  than  on  the 
face  or  limbs,  the  hands  and  feet  being  usually 
spared,  unless  the  rash  be  very  copious.  Most 
of  the  papules  in  the  course  of  a  few  hours 
develop  into  tense,  translucent,  glistening 
vesicles.  In  some  the  papular  phase  is  so 
short  that  the  pock  appears  as  if  vesicular 
from  the  outset.  Usually,  however,  some  in- 
duration of  the  base  remains  until  the  second 
day,  as  evidence  of  their  original  papular 
formation,  while  not  a  few  show  no  vesicular 
change  at  all,  but  persist  throughout  as  im- 
mature papules.  The  pocks  commonly  reach 
their  full  development  by  the  end  of  thirty-six 
to  forty-eight  hours,  after  which  they  lose  their 
tension  and  their  contents  become  opaque  and 
muddy-looking.  More  or  less  flattening  of  the 
surface  occurs  as  they  become  less  tense,  while 
the  larger  pocks  tend  to  become  some\\hat 
elongated  and  their  margins  often  crenated. 

Some  degree  of  inflammator}^  redness  round 
the  base  of  the  vesicles  may  usually'  be  noted 
at  this  time,  especially  if  the  contents  have 
become  purulent  as  the  result  of  scratching 
or  accidental  rupture.  In  the  course  of  four  or 
five  days  the  vesicles  dry  up,  forming  dark 
brownish  scabs,  which  separate  at  the  end  of 
ten  days  or  a  fortnight.  Pustulation,  however, 
leads  to  the  formation  of  a  definite  crust,  which 
is  slow  to  separate  and  usually  results  in  a 
permanent,  depressed  cicatrix.  Under  these 
circumstances  the  skin  may  not  be  clear  for 
two,  or  even  three  weeks  longer.  The  vesicles 
of  chicken-pox  are  rarely  umbihcated  and 
always  unilocular.  Consequently  they  collapse 
readily  when  pricked,  and  if  the  finger  be  passed 
over  them  yield  but  little  sense  of  thickening, 
by  reason  of  their  superficial  formation. 

It  is  important  to  note  that  the  chicken-pox 
rash  comes  out  in  a  series  of  crops ;  as  a  rule 
on  several  successive  daj^s,  each  crop  attended 
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\^dth  a  separate  rise  of  temperature.  The 
degree  of  pyrexia  is  usually  proportionate  to  the 
amount  of  rash,  and  its  duration  to  the  number 
of  days,  usually  three  to  five,  during  which 
the  spots  are  making  their  appearance.  If, 
however,  the  eruption  be  very  sparse,  the 
attack  may  be  quite  apyrexial. 

In  ill-nourished  or  rachitic  children  some  of 
the  pocks  are  apt  to  reach  an  undue  size  and 
become  the  seat  of  unhealthy  and  even  gan- 
grenous inflammation,  a  condition  which  is  apt 
to  be  attended  A\dth  severe  constitutional 
depression. 

If  we  exclude  modified  smallpox  (see  p.  52), 
the  only  affections  with  which  chicken-pox 
is  Likely  to  be  confused  are  herpes,  lichen,  im- 
petigo, and  a  papular  rash  associated  "o-ith 
dentition.  Herpes  should  be  recognized  by 
its  limited  distribution,  its  relation  to  the 
course  of  a  particular  nerve,  and  the  limited 
size  of  the  vesicles.  It  is  in  cases,  however, 
in  which  the  eruption  is  sparse,  and  remains 
for  the  most  part  papular,  that  the  other 
affections  are  likely  to  be  a  source  of  difficulty. 
The  absence  of  pyrexia  and  of  at  least  one 
single  typical  vesicle,  and  a  due  regard  for  the 
circumstances  under  which  the  eruption  has 
arisen,  are  the  chief  points  to  rely  upon. 

The  treatment  of  chicken-pox  consists  for  the 
most  jjart  in  giving  a  laxative  and  in  preventing 
the  child  from  scratching  its  pocks,  the  itching 
of  which  may  prove  a  source  of  considerable 
discomfort.  For  its  relief  either  weak  carbolic 
lotion  or  one  of  borax  and  soda  may  prove 
effective.  The  patient  should  be  isolated  until 
every  scab  has  separated,  with  a  minimum 
period  of  a  fortnight.  Having  regard  to  the 
length  of  incubation  in  some  exceptional  cases, 
a  quarantine  of  three  weeks  is  desirable. 

F.  F.  C. 

SCARLET  FEVER  (SCARLATINA) 

Though  always  present  more  or  less  in  the 
large  towns  of  the  British  Isles,  scarlet  fever  is 
most  prevalent  in  the  autumn  and  early  winter 
months.  It  is  most  fatal  in  young  children,  in 
whom  the  disease  is  more  prone  to  assume  the 
septic  form.  The  case  mortality  is  less  than 
one-third  of  what  it  was  even  tAventy  years  ago, 
owing  to  the  comparative  rarity  with  which 
toxic,  or  so-called  "  malignant  "  attacks  are 
met  with  at  the  present  day. 

The  essential  germ  has  not  yet  been  identified, 
though  pyogenic  organisms,  especially  strepto- 
cocci, must  be  held  responsible  for  most  of  the 
serious  developments  which  arise  in  the  course 
of  a  severe  attack.  These,  whilst  always 
abundant  in  the  fauces,  even  in  the  mildest 
cases,  are  liable  to  invade  the  circulation,  and 
more  often  thaji  not  the  fatal  result  is  depen- 


dent upon  streptococcal  septicaemia.  The  con- 
tagium  is  present  in  the  fauces  and  nasal 
passages,  and  is  doubtless  given  off  in  the 
breath  by  the  projection  of  minute  droplets  of 
saHva  or  secretion  derived  from  the  infected 
mucous  surface. 

Direct  contact  is  thus,  probably,  the  most 
important  factor  in  transmission,  though  medi- 
ate infection  through  the  agency  of  the  fingers 
or  some  contaminated  article,  such  as  a  cup, 
spoon,  fork,  handkerchief,  toy  or  pencil,  or  even 
a  partially  sucked  sweet,  is  no  doubt  of  frequent 
occurrence.  In  this  way  the  hands  or  clothing 
of  an  attendant  may  convey  the  disease,  or  a 
flake  of  desquamating  cuticle. 

There  is  no  evidence  that  the  scarlatinal 
desquamation  is  of  itself  infectious,  except  as 
the  vehicle  of  contagion  derived  from  the  mouth 
or  nares ;  nor,  if  frequent  baths  have  been  given, 
is  there  any  reason  to  regard  the  later  peeling 
as  infectious — traditional  belief  not^vithstand- 
ing. 

Infection  attaches  to  the  faucio-nasal  mucous 
membrane  for  a  period  which  is  uncertain  and 
varies  considerably  in  different  cases.  Owing 
to  this  uncertainty  it  is  usual — and  the  practice 
is  a  Avise  one — to  isolate  a  patient  for  six  weeks 
from  the  time  of  the  rash,  though  in  the  majority 
of  cases  four  weeks  would  probably  have  been 
sufficient.  After  this  period  the  question  of 
peehng  may  be  ignored,  assuming  that  baths 
have  been  given  frequently. 

The  persistence  of  rhinorrhoea,  however, 
especially  if  there  be  any  reddening  of  the 
external  nares,  otorrhoea,  or  a  relaxed  condition 
of  the  fauces,  should  lead  to  further  detention ; 
if  possible,  until  the  parts  have  resumed  their 
normal  appearance. 

Predisposition  to  scarlet  fever  is  heightened 
by  recent  acute  illness,  especially  where,  as  in 
the  case  of  diphtheria,  measles,  or  some  opera- 
tion for  the  removal  of  adenoids,  etc.,  the 
resistance  of  the  faucio-nasal  tissues  is  impaired. 
Opinions  differ  as  to  whether  parturient  women 
are  more  susceptible  than  others.  Every  pre- 
caution, however,  should  be  taken  to  protect 
them  from  scarlet  fever,  as  septicaemia  is  very 
prone  to  supervene. 

The  incubation  stage  is  usually  between  two 
and  three  days.  It  is  not  often  less  than  two, 
but  may  extend  to  five. 

The  onset  is  usually  more  or  less  sudden.  Sore 
throat  with  pain  on  swallowing  is  commonly  the 
earliest  sign,  soon  followed  by  headache  and 
general  febrility.  The  pulse  during  the  early 
stage  is  often  unduly  rapid.  Vomiting  occurs 
in  four-fifths  of  cases,  and  is  most  constant  in 
children .  Headache,  on  the  other  hand,  in  them 
is  often  absent.  Diarrhoea  is  sometimes  met 
with  in  the  early  stage.  Most  adults  complain 
of  aching  back  and  limbs  and  some  degree  of 
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chilliness,  though  a  definite  rigor  is  uncommon. 
The  rash  comes  out  a  few  hours  later,  occasion- 
ally not  until  the  next  day,  and  the  general 
symptoms  become  aggravated. 

The  temperature  usually  reaches  its  full 
development,  perhaps  102°  to  104°,  on  the  third 
or  fourth  evening,  by  which  time  the  faucial 
SAvelling  has  become  more  pronounced,  and 
swallowing  correspondingly  more  painful. 

Tender  enlargement  of  the  glands  beneath  the 
angle  of  the  jaw  is  present  in  some  degree,  and 
in  cases  with  a  high  temperature  the  patient 
is  apt  to  be  somewhat  delirious  at  night-time. 
A  progressive  abatement  of  the  symptoms 
then  sets  in,  and  the  temperature,  falling 
gradually,  reaches  the  normal  towards  the  end 
of  the  week,  just  as  the  rash  is  disappearing. 
Rheumatic  pains  in  the  joints  and  muscles  are 
apt  to  occur  about  this  period,  sometimes ' 
attended  by  definite  synovial  effusion.  The 
wrists  and  finger  joints  are  those  most  often 
affected. 

The  rash  first  appears  on  the  neck  and  chest, 
and,  spreading  down  the  trunk  and  limbs, 
reaches  the  feet  about  twenty-four  hours  later. 

In  a  well-developed  attack  the  rash  reaches 
its  height  about  the  third  day,  after  which  it 
gradually  fades,  and  though  usually  gone  by 
the  end  of  the  week,  a  number  of  coarse  injected 
papules  may  often  be  discerned  on  the  outer 
side  of  the  legs  and  upper  arms  for  several  days 
longer. 

The  typical  scarlatinal  rash  consists  of  two 
factors — a  number  of  minute,  slightly  raised  red 
points  and  a  vivid  red  erythema.  The  com- 
posite character  of  the  rash  is  very  distinctive. 
On  the  face,  however,  and  on  the  palms  and 
soles  there  is  no  punctuation,  while  the  total 
absence  of  any  redness  or  congestion  of  the  skin 
around  the  mouth,  in  marked  contrast  to  the 
vividly  injected  cheeks,  gives  an  appearance  of 
circumoral  pallor  in  scarlet  fever  which  is  rarely 
seen  in  measles.  The  occurrence  by  the  third 
or  fourth  day  of  fine  powdery  desquamation 
on  the  still  flushed  cheeks  gives  them  a  "  powder 
and  rouge  "  appearance  which  is  very  character- 
istic. The  rash,  if  intense,  leaves  a  uniform 
greenish-yellow  staining  of  the  skin  on  fading. 
Over  the  flexor  surface  of  the  larger  joints 
lines  of  hsomorrhagic  staining  are  sometimes 
apparent. 

By  the  end  of  the  week  peeling  of  a  scurfy 
character  can  usually  be  detected  on  the  neck 
and  chest,  best  marked  over  the  clavicles  and 
in  the  axillro.  This  extends,  and  signs  of  peeling 
are  usually  more  or  less  apparent  over  the  whole 
surface  by  the  end  of  the  second  week,  with  the 
exception  of  the  hands  and  feet.  Peeling  as  a 
rule  begins  early,  and  is  well  marked  in  the  groins 
and  inner  aspect  of  the  thighs.  Here,  and  Avhere 
the  skin  is  soft  and  elastic,  the  desquamation 


shows  the  "  pinhole,"  or  ringhke  character, 
so  distinctive  of  scarlet  fever.  Commencing 
as  minute  perforations  of  the  superficial  cuticle, 
the  pinholes  rapidly  enlarge  and  become 
irregular  in  outline,  and  as  a  result  of  fusion 
of  their  peripheries,  the  ringlike  arrangement 
soon  becomes  lost  and  the  peeling  passes  into 
the  "  islet  "  stage,  in  which  small  isolated  tags 
of  cuticle  alone  remain  attached,  prior  to  com- 
plete separation.  On  the  palms  and  soles, 
which  are  the  last  to  peel,  pinholes  are  seen  but 
rarely,  and  here  the  cuticle,  especially  in  adults, 
comes  off  in  flakes  of  larger  size,  though  some- 
times, on  the  other  hand,  a  chalky  appearance 
of  the  surface  may  yield  the  only  evidence  of 
desquamation.  Peeling  is  usually  completed 
by  the  end  of  six  weeks,  though  the  soles  of  the 
feet  may  not  be  quite  clear  until  two  or  three 
weeks  later. 

On  inspecting  the  throat  the  faucial  surface 
generally  presents  a  reddened  and  congested 
appearance.  The  amount  of  swelling  of  the 
tonsils  varies  greatly  in  different  cases.  In 
some  it  is  considerable,  and  more  or  less 
ulceration,  often  with  patches  of  necrosis,  occurs 
after  a  few  days  in  septic  attacks.  Not  in- 
frequently, on  the  other  hand,  the  tonsillar 
swelling  is  very  slight,  and  the  only  indication 
seen  is  a  reddened,  tumid  appearance  of  the 
mucous  lining  of  the  throat,  w^hich  is  very  char- 
acteristic of  scarlet  fever. 

The  tongue  yields  valuable  evidence  in 
diagnosis.  At  an  early  stage  it  becomes  coated 
with  a  thick  white  fur,  protruding  through 
which  the  congested  fungiform  papillae  show  up 
as  red  dots  upon  the  surface. 

Peeling  of  the  tip  and  edges  is  visible  as  early 
as  the  second  day,  and,  extending  centripetally, 
the  whole  of  the  organ  becomes  denuded  of  fur 
by  the  fourth  day,  so  as  to  closely  resemble  a 
ripe,  red  strawberry.  This  condition  of  tongue 
is  very  distinctive  of  scarlet  fever,  since  in  no 
other  form  of  sore  throat  could  the  tongue  be 
described  as  clean,  much  less  as  raw-looking. 
It  must  be  remembered  that  the  completeness 
with  which  the  tongue  peels  is  proportionate  to 
the  intensity  of  the  congestion  of  the  mucous 
lining  of  the  throat,  just  as  the  amount  of 
desquamation  of  the  skin  is  dependent  on  the 
intensity  of  the  pre-existing  eruption. 

In  the  septic  form  of  the  disease  ulceration  of 
the  tonsils  is  always  present,  and  is,  no  doubt, 
primarily  responsible  for  the  gravity  of  the  con- 
dition. It  not  only  provides  a  focus  for  septic 
absorption,  but  by  its  liabiUty  to  extend  and  in- 
volve neighbouring  structures  the  mechanism  of 
deglutition  and  the  movements  of  the  epiglottis 
may  be  interfered  with,  leading  to  broncho- 
pneumonia and  ultimate  exhaustion.  More  or 
less  infiltration  of  the  subjacent  Ij^mphatic 
glands   and   cellular  tissue  is   always   present, 
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often  resulting  in  abscess ;  and  there  is  profuse 
muco-purulent  rhinorrhoea. 

In  the  worst  type  of  case  the  nasal  discharge 
consists  of  a  thin,  straw-coloured  serous  fluid, 
having  intensely  irritant  properties. 

The  pyrexia  persists  and  becomes  more 
remittent  in  type,  averaging  usually  from  102° 
to  103°,  and  in  cases  which  recover  a  gradual 
return  to  normal  takes  place  any  time  between 
the  latter  half  of  the  second  and  the  fourth  week 
of  attack. 

On  the  other  hand,  should  the  case  prove 
fatal,  the  patient,  run  down  by  the  fever  and 
unable  to  obtain  proper  rest  or  nourishment, 
loses  flesh  and  becomes  exhausted ;  while 
pulmonary  congestion  and  albuminuria,  accom- 
panied by  diarrhoea  of  an  offensive  character, 
usually  supervene  before  death,  which,  except 
in  very  young  children,  who  are  less  resistant, 
commonly  takes  place  towards  the  latter  half 
of  the  second  or  in  the  course  of  the  third  week 
of  iUness. 

In  about  eighty  per  cent,  of  the  fatal  cases 
a  septic  rash,  morbiUiform  in  type,  comes  out 
on  the  extensor  surface  of  the  larger  joints 
towards  the  close  of  the  second  week. 

In  the  toxic  or  malignant  variety — now, 
happily,  rare — there  is  as  a  rule  neither  ulcera- 
tion of  the  throat  or  glandular  infiltration.  Its 
malignancy  is  essentially  scarlatinal.  The  initial 
vomiting  persists  throughout,  the  temperature 
ranges  between  103°  and  105°,  or  more,  and  the 
pulse  is  extremely  rapid.  The  rash  is  intense, 
with  a  tendency  to  staining,  and  petechiae  are 
seen  on  the  trunk  and  limbs  not  infrequently. 
The  mind  is  early  affected,  stupor  being  present 
almost  from  the  outset  in  many  instances. 
Others  show  active  delirium.  Albuminuria, 
suppression  of  urine,  cyanosis  and  coma  precede 
death,  which  usually  occurs  between  the  third 
and  fifth  days  of  illness. 

Of  the  complications  of  scarlet  fever  Otitis 
Media  is  the  most  common.  It  is  practically 
confined  to  young  children,  and  is  especially 
hable  to  arise  in  septic  cases.  Either  one  or 
both  ears  may  be  affected.  Earache,  with  acute 
tenderness  on  pressure  over  the  cartilaginous 
portion  of  the  canal,  and  a  rise  of  temperature 
are  present  in  many  cases,  all  of  which  symp- 
toms abate  on  the  appearance  of  the  discharge. 

In  others  otorrhoea  is  the  first  and  only 
symptom.  Most  cases  clear  up  in  a  few  weeks 
with  simple  treatment.  In  rare  instances, 
especially  if  neglected,  a  septic  condition  of 
the  middle  ear  may  become  estabhshed.  The 
discharge  then  becomes  chronic.  Under  these 
circumstances  extension  to  the  mastoid  cells 
may  occur,  or,  ultimately,  meningitis,  pysemia 
or  intracranial  abscess. 

Cervical  Adenitis  is  apt  to  arise  during  the 
course  of   the  second  or  third  week   in  young 


children,  the  glands  lying  under  the  stemo- 
mastoid  being  most  often  affected.  There  is 
usually  some  rise  of  temperature,  which  sub- 
sides as  the  swelling  goes  down,  though  sup- 
puration occurs  occasionally. 

Albuminuria  may  come  on  at  any  time  during 
the  first  four  weeks.  If  present  during  the 
first  fortnight  it  is  usually  slight  and  transient 
and  has  no  special  significance;  that  occurring 
later,  however,  would  appear  to  be  due  to 
nephritis,  though  perhaps  of  slight  intensity. 

Definite  Acute  Nephritis  with  hsematuria  and 
some  degree  of  suppression  is  met  with  in  three 
or  four  per  cent,  of  cases.  Its  time  of  onset 
is  remarkably  constant,  viz.  the  nineteenth  to 
twenty-third  day.  Vomiting  and  drowsiness 
or  headache  are  usually  present  at  the  onset, 
attended  ^dth  a  rise  of  temperature  and  pulse- 
rate,  and  increased  arterial  tension.  Enlarge- 
ment of  the  cervical  lymphatic  glands  is  present 
as  a  rule,  while  waxy  pallor  of  the  face  and 
puffiness  of  the  eyelids  are  often  noticeable, 
but  anasarca  of  any  degree  is  rarely  seen,  unless 
the  case  has  been  neglected.  The  same  thing 
is  true  of  uraemio  convulsions,  though  the 
liability  to  this  serious  condition  must  never 
be  forgotten. 

Most  cases  of  scarlatinal  nephritis  recover 
completely  under  appropriate  treatment.  The 
hsematuria  and  suppression  soon  pass  off,  and 
the  urine  becomes  free  from  albumin  in  from 
four  to  eight  weeks  in  the  majority  of  cases. 
The  albuminuria,  however,  persists  and  chronic 
nephritis  supervenes  in  a  few  exceptional  in- 
stances. 

Rheumatism  is  a  frequent  complication, 
especially  affecting  adults  and  older  children. 
Its  time  of  onset  is  remarkably  constant,  too, 
viz.  the  latter  part  of  the  first  week,  when  the 
temperature  is  coming  down  and  the  rash  just 
disappearing.  The  joints  most  often  involved 
are  those  of  the  wrists,  metacarpus  and  fingers, 
though  the  larger  joints  and  muscles  are  some- 
times affected.  Its  tendency  is  to  recovery, 
though  a  liability  to  recurrent  muscular  rheu- 
matism persists  in  some  persons. 

Of  the  rarer  complications  Endocarditis  and 
Retropharyngeal  Abscess  are  the  most  important. 
Both  are  usually  associated  with  the  septic 
form  of  the  disease.  A  soft  systolic  murmur  of 
endocardial  origin  is  often  heard  during  the 
febrile  stage  and  shortly  after.  It  is  transient 
as  a  rule,  and  haemic  in  nature. 

Both  Secondary  Tonsillitis  and  Diphtheria  are 
apt  to  arise  during  convalescence  and  impede 
recovery.  A  true  relapse  occurs  occasionally, 
with  characteristic  rash,  throat,  tongue,  pyrexia 
and  peeling. 

In  the  diagnosis  of  scarlet  fever  the  greatest^ 
difficulty  is  experienced  in  connection  with  the 
very  mild  or  anomalous  cases,  attacks  about 
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which  the  question  is  not  so  mucli  "  Do  the 
symptoms  point  more  to  scarlet  fever  than 
anji^hing  else  ?  "  as  "  Is  there  sufficient  evidence 
of  any  definite  disease  at  all  ?  "  Further,  it 
must  be  emphasized  that  each  of  the  cardinal 
symptoms  of  scarlet  fever  may  fail  one — rash, 
throat,  tongue  and  even  pyrexia. 

The  affections  most  likely  to  lead  to  con- 
fusion are  measles  (if  ill-developed),  rubella, 
diphtheria,  tonsillitis  and  the  various  erythe- 
mata  associated  with  belladomia,  copaiba, 
turpentine,  food  poisoning,  sepsis,  dentition, 
enemata  and  initial  smallpox.  These  rashes, 
however,  except  that  of  early  smallpox,  are 
usually  apyrexial. 

The  follo-tting  points  will  be  found  of  special 
value  in  the  diagnosis  of  scarlet  fever  : — vomiting 
or  nausea  during  the  early  stage ;  the  punctate 
character  of  the  eruption  generally,  and  the 
absence  of  any  punctation  or  spotting  on  the 
face,  palms  and  soles;  a  tendenc}-  to  exagger- 
ated papulation  on  the  outer  side  of  the  legs  and 
upper  arms  and  an  absence  of  mottled  staining 
of  the  skin  when  the  rash  has  faded ;  the  peeled 
{"  strawberry  ")  or  peehng  tongue,  especially 
when  associated  with  faucial  inflammation ; 
absence  of  Kophk's  spots  ;  the  gradual  decline  of 
the  pyrexia ;  a  complaint  of  rheumatic  pains  in 
the  wrists  and  finger-joints  as  the  temperature 
is  subsiding;  and  the  early  appearance  of 
pinliole  peeling. 

In  the  diagnosis  of  the  toxic  variety  of 
scarlet  fever,  septicaemia,  mahgnant  endo- 
carditis and  smallpox  are  most  likely  to  be 
a  source  of  difficulty. 

In  the  treatment  of  scarlet  fever,  having 
regard  to  the  important  part  which  streptococci 
play  in  the  septic  form  of  the  disease,  anti- 
streptococcal  serum  has  been  widely  employed 
during  recent  years,  but  unfortunately  without 
very  much  success. 

Ordinary  polyvalent  serum  seems  to  be 
useless,  though  some  benefit  has  been  obtained 
with  a  serum  prepared  from  a  number  of 
different  strains  of  streptococci  derived  from 
scarlet  fever  cases.  Even  this,  however,  is 
frequently  very  disappointing. 

More  recentl}^  streptococcal  vaccines  have 
been  tried,  but  unless  of  autogenous  origin, 
their  value  is  at  least  doubtful.  The  latter, 
however,  seem  worth  a  trial,  as  some  report  well 
of  the  method. 

With  the  object  of  checking  the  invasion  of 
the  tissues  of  the  fauces  and  naso-pharynx  by 
septic  organisms,  the  throat,  except  in  the 
mildest  cases,  should  be  frequently  flushed 
out  with  an  antiseptic  solution.  This  is  best 
effected  by  means  of  a  four-ounce  rubber  ball- 
syringe,  the  nozzle  of  Avhich  should  be  short 
to  avoid  risk  of  damaging  the  palate.  The 
nozzle  is  introduced  between  the  bicuspid    or 


I  molar  teeth,  passed  over  the  surface  of  the 
tongue,  and  then  directed  backwards,  so  that 
the  stream  of  fluid  impinges  on  the  tonsils  and 
back  of  the  pharynx,  the  patient's  head,  mean- 
while, being  beiat  over  a  basin  to  catch  the 
escaping  lotion. 

The  best  solution  to  emploj^  is  one  of  chlorate 
of  potash  containing  plenty  of  nascent  chlorine. 
For  its  preparation  three  drachms  of  strong 
hydrochloric  acid  are  poured  upon  six  drachms 
of  powdered  chlorate  of  potash  and  a  quart 
of  water  gradually  added,  the  vessel  being 
frequently  stoppered  and  shaken  up  during 
the  process.  This  solution  should  be  diluted 
with  an  equal  volume  of  either  hot  or  iced  water, 
and  about  a  pint  of  fluid  used  on  each  occasion. 
No  amount  of  gargling,  swabbing  or  spraying 
can  compare  with  syringing  by  this  method  in 
point  of  efficiency.  The  solution  is  both  anti- 
septic and  astringent,  and  its  effect  is  cleansing 
and,  at  the  same  time,  very  comforting  to  the 
patient.  Moreover,  it  lessens  the  chance  of 
inflammation  extending  up  the  Eustachian 
tube  into  the  middle  ear.  A  solution  of  either 
boracic  acid  (10  gr.),  permanganate  of  potash 
(2  gr.)  or  bicarbonate  of  soda  (3  gr.),  though 
less  efficient,  may  be  substituted.  Swabbing 
the  fauces  at  intervals  with  Izal  or  carbohc 
oil  (1  in  10),  as  recommended  by  Dr.  Milne, 
is  preferred  by  some  as  an  alternative  to 
syringing. 

If  the  glands  be  tender  and  swallowing 
l^ainful,  a  hot  linseed  meal  poultice  applied 
to  the  throat,  and  frequently  renewed,  will 
give  much  relief.     Some  patients  derive  comfort 

i  from  repeatedly  sucking  pieces  of  ice,  from 
steam  inhalations,  or  from  having  the  throat 
painted  with  a  solution  of  cocaine  (five  per 
cent.)  a  few  minutes  before  food  is  taken. 

In  toxic  attacks  little  can  be  done  beyond 
supporting  the  strength  by  means  of  hypo- 
dermic injections  of  strychnine  and  moderate 
doses  of  brandy.     Cold  sponging  or  the  pack 

I  may  be  used  if  the  temperature  range  very 

I  high,  and  chloralamide  or  hyoscine  for  restless- 
ness or  insomnia,  the  latter  being  especially 
useful  in  the  presence  of  active  delirium. 

The  scarlet-fever  patient  should  be  kept  in 
bed  for  three  weeks,  if  a  child,  though  adults, 
after  a  mild  attack,  may  be  allowed  up  at  the 
end  of  a  fortnight. 

The  diet  should  consist  of  diluted  milk  and 
barley  water  or  sugar  -water  ad  libitum,  so 
long  as  the  temperature  is  raised  and  swallowing 
is  painful.  The  frequent  sipping  of  "imperial 
drink  "  is  useful  during  the  febrile  stage,  and 

I  is  usually  liked  by  the  patient.  Afterwards 
bread  and  butter,  eggs  and  milk  puddings 
should  be  given,  and  fish  or  chicken  a  few  days 
later.  In  severe  cases  beef  juice,  ghdine  or  malt 
glidine  and  good  broth  or  soup  may  be  added 
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with  advantage.  During  convalescence  a  warm 
bath  should  be  given  at  least  every'-  alternate 
day,  if  practicable ;  and  the  urine  from  the 
sixteenth  to  the  twent3"-sixth  day  should  be 
tested  daily. 

For  the  relief  of  earache  a  small  piece  of 
cotton-wool  containing   a  few  drops  of  warm 
laudanum  should  be  inserted  in  the  canal,  and 
a  hot  fomentation  appHed  externally.     On  the 
appearance  of  the  discharge,  irrigation  or  gentle 
syringing  with  warm  boracic  lotion  should  be 
ordered    every  four    hours ;    but    should    the 
otorrhoea   persist   for   several   weeks,    carbolic 
lotion,  1  in  80,  containing  two  grains  of  sulphate 
of  zinc  to  the  ounce,  may  be  substituted  with 
advantage.     An   alternative   method   of  treat- 
ment is  to  lay  the  child  on  its  side  and  fill  up 
the  external  auditor^'  canal  and  concha  with 
hydrogen  peroxide  (ten  volumes  strength),  two 
or  three  times  daily.     The  solution  should  be 
left  in  for  from  five  to  ten  minutes,  the  ear 
being   afterwards   carefully   dried   and   lightly 
packed  with  a  piece  of  antiseptic  gauze.     In- 
cision of  the  drum  is  practically  never  required 
in  young  children.     The  appearance  of  redness 
and    oedema  over  the  mastoid  or  behind  ihe 
ear  calls  for  immediate  incision    down  to  the 
bone  and  the  application  of   hot  fomentations. 
If  suppuration  in  the  mastoid  cells  be  suspected, 
the  antrum  should  be  at  once  laid  open  to 
ensure  efficient  drainage.     This,  if  not  delaj^ed 
too    long,    is    usually    sufficient,    the    radical 
mastoid     operation     being    practically     never 
required  except  in  chronic  cases. 

For  the  treatment  of  nephritis  remedies 
which  induce  free  action  of  the  skin  and  bowels 
are  called  for.  Flannel  should  be  worn  next 
the  skin,  the  quantity  of  bed-clothes  increased, 
and  the  patient  made  to  sleep  between  two  i 
blankets.  Plenty  of  simple  fluids,  such  as 
water,  lemonade  and  barley  water,  should  be 
given  to  drink,  unless  vomiting  occur  and  pre- 
vent it.  A  saHne  mixture  containing  citrate 
of  potash  and  acetate  of  ammonia  assists 
diuresis.  As  a  purgative  nothing  is  better 
than  mist.  alba.  Sufficient  should  be  given 
to  secure  a  free  action  of  the  bowels  daily; 
compound  jalap  powder,  too,  is  useful  for  the 
purpose. 

So  long  as  there  is  any  hsematuria  and  the 
quantity  of  urine  passed  is  less  than  normal, 
the  diet  should  consist  of  milk,  and  milk 
only. 

If  there  be  any  anasarca  a  hot-air  or  steam 
bath,  or  a  hot  pack,  should  be  given  for 
half  an  hour  daily  to  induce  free  perspiration. 
On  the  sHghtest  suggestion  of  ursemia,  whether 
evidenced  by  drowsiness  or  muscular  twitching, 
immediate  drastic  remedies  are  called  for. 
Two  minims  of  croton  oil  should  be  given 
without  delay  and  venesection  to  the  extent  , 
3* 


I  of  four  to  eight,  or  even  ten  ounces  performed 
if  the  symptoms  continue.  Convulsions  can 
always  be  controlled  by  the  inhalation  of  a 
few  whiffs  of  chloroform,  repeated  as  often  as 
may  be  necessary.  This  should  always  be 
kept  handy  in  anticipation. 

Hot-poulticing  or  cupping  the  loins  are  of 
very  doubtful  value  in  comparison  with  vene- 
section. Under  this  treatment,  the  case  being 
otherwise  uncomplicated,  complete  recovery 
may  be  expected.  During  convalescence  a 
light  farinaceous  diet,  with  plenty  of  milk,  is 
indicated.  To  this  white  fish  or  chicken  may 
soon  be  added. 

Tincture  of  perchloride  of  iron  is  of  definite 
value,  and  patients  passing  much  albumin  in 
the  urine  will  put  on  flesh  and  lose  their 
albumin  more  quickly  if  one  or  two  hard- 
boiled  eggs  be  added  to  their  dietary. 

For  the  treatment  of  scarlatinal  rheumatism 
the  affected  joints  should  be  wrapped  wp  in 
cotton -wool  sprinkled  with  a  few  drops  of 
belladonna  liniment.  If  the  joints  be  swoUen 
and  the  pain  severe,  especially  if  the  tempe- 
rature be  raised,  either  aspirin  or  salicylate  of 
soda,  with  the  addition  of  a  few  grains  of  the 
bicarbonate,  will  soon  brmg  about  improvement. 
The  treatment  of  other  compHcations  calls 
for  no  special  mention.  F.  F.  C. 

MEASLES 

Etiology.  The  bacteriology  of  measles  is  very 
uncertain.  The  infective  agent  lies  in  the 
catarrhal  discharges  from  the  nose  and  eyes  and 
also,  probably,  in  the  blood.  The  geographical 
distribution  of  the  disease  is  general.  It  occurs 
most  frequently  in  children  of  under  five  years 
of  age,  but  no  time  of  Life  is  immune,  and  the 
comparatively  small  number  of  cases  seen  in 
later  years  may  be  readily  explained  by  the 
fact  that  few  persons  fail  to  contract  the  infection 
in  childhood.  Epidemics  most  usually  occur  in 
winter  and  early  spring. 

Measles  is  acquired  by  direct  contact,  and 
there  is  reason  to  believe  that  infection  can  also 
be  contracted  by  mere  proximity  to  a  patient, 
the  "  striking  distance  "  having  been  computed 
at  nine  feet.  The  infectivity  is  very  high,  is 
most  marked  in  the  catarrhal  stage,  and  prob- 
ably declines  rapidly  with  the  disappearance 
of  the  eruption.  The  virus  is  very  short-lived. 
It  may  possibly  be  carried  on  the  clothes  of  a 
third  person  for  a  short  distance,  but  fomites 
generally  play  little  part  in  its  dissemination. 
Schools  are  important  as  assisting  in  the  spread 
of  epidemics. 

Invasion  or  Prodromal  Stage.  After  an  in- 
cubation period  of  from  eight  to  fourteen  days, 
usually  about  ten  daj^s,  the  illness  commences 
with  symptoms  of  catarrh  and  irregular  fever. 
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The  patient  sneezes,  coughs  and  runs  at  the 
nose  and  eyes,  and  may  also  suffer  from 
laryngitis.  The  temperature  is  very  variable. 
Usually  there  is  a  fairly  decided  rise  on  the 
first  evening,  and  this  elevation  may  be  main- 
tained for  a  day  or  two,  but  there  is  a  well- 
marked  remission,  often  to  normal,  before  the 
rash  appears.  In  other  cases  the  fever  is  shght 
from  the  first,  sometimes,  indeed,  entirely 
absent.  The  patient  is  dull  and  apathetic  and 
loses  interest  in  games  and  toj^s.  The  eyes 
are  often  suffused  and  photophobia  is  common. 
Occasionally  some  looseness  of  the  bowels  is 
observed. 

The  recognition  of  the  nature  of  the  illness  at 
this  stage  depends  upon  the  examination  of  the 
mucousinembrane  of  the  mouth.  On  the  first 
or  second  day  the  spots  described  by  KopHk 
may  often  be  distinguished.  These  are  minute 
white  specks,  often  surrounded  by  a  red  areola, 
and  situated  at  first  on  the  buccal  mucous  mem- 
brane at  about  the  level  of  the  first  molar  teeth. 
They  rapidly  increase  in  numbers  until  the  whole 
buccal  membrane  is  involved  and  that  of  the 
lips  sometimes  affected.  The  spots,  being  ex- 
ceedingly small,  can  only  be  seen  in  bright  day- 
light. The  general  effect  of  this  enanthem  is  to 
cause  the  lining  membrane  of  the  mouth  to  lose 
its  glistening  appearance  and  to  become  con- 
gested and  dirty-looking.  The  gums  also  are 
often  more  or  less  inflamed.  The  mouth  of  a 
measles  patient  at  this  stage,  then,  is  ahvays 
suggestive,  even  if  the  individual  spots  cannot 
be  accurately  distinguished. 

The  prodromal  stage  lasts  for  from  three  to 
seven  days,  the  most  common  days  for  the 
eruption  to  appear  being  the  fourth  and  fifth. 
Prodromal  rashes  are  sometimes  noticed.  They 
are  often  somewhat  measly  in  appearance  but 
are  sometimes  scarlatiniform. 

The  Eruptive  Stage.  With  the  first  appear- 
ance of  the  true  rash  the  temperature,  which 
has  probably  been  in  the  neighbourhood  of  the 
normal  line  for  some  hours,  mounts  rapidly  and 
often  reaches  comparatively  high  levels,  102° 
to  105°  F.  The  eruption  is  usually  first  detected 
on  the  brow  or  behind  the  ears.  It  consists  of 
small,  soft,  elevated  papules  of  a  dusky  red 
colour,  which  rapidly  become  grouped  into 
irregularly  shaped  blotches.  The  lesions  are 
velvety  to  the  touch,  and  at  first  disappear 
readih^  when  the  skin  is  stretched.  Before 
they  subside,  however,  they  are  apt  to  become 
stained,  and  a  broAvnish-yeUow  discoloration 
may  persist  for  some  days.  The  coalesced 
papules  are  in  most  instances  separated  from 
each  other  by  comparatively  Avide  intervals 
of  dead  Mhite  skin.  On  the  back  especially, 
however,  there  may  be  large  areas  of  confluence, 
giving  a  uniform  redness  to  the  part.  The  rash 
is  universal,  the  face,  trunk  and    extremities 


being  all  implicated,  and  the  circumoral  region 
is  always  affected.  The  duration  of  the  eruptive 
period  varies,  but  may  be  averaged  at  forty- 
eight  hours.  The  rash  disappears,  as  it  came 
out,  from  above  downwards,  and  may  often  be 
found  still  bright  on  the  legs  when  it  has  faded 
from  the  face.  During  this  stage  the  pyrexia 
remains  considerable,  the  respirations  and 
pulse  are  accelerated,  and  the  patient  suffers 
from  all  the  symptoms  of  fever  and  is  usually 
very  miserable  and  depressed.  The  catarrh 
continues,  but  the  cough  and  coryza  are  hardly 
so  well  marked  as  in  the  prodromal  stage.  With 
the  disappearance  of  the  rash  the  temperature 
falls  abruptly  by  crisis,  and  in  uncompUcated 
cases  all  acute  symptoms  subside  with  it. 

Convalescence.  After  the  crisis  the  pulse  is 
not  infrequently  weak  and  irregular,  but  the 
patient  is  usually  fit  to  sit  up  in  bed  within  three 
days.  The  skin  may  still  show  the  staining 
left  by  the  rash,  and  some  degree  of  branny 
desquamation  is  often  visible.  During  this 
stage  the  complications  characteristic  of  the 
disease  are  very  apt  to  occur. 

Types  of  Measles.  As  in  the  other  acute 
fevers  there  is  a  toxic  type  which  is  not  in- 
frequently seen  in  infants  and  young  children. 
The  rash,  even  if  copious,  tends  to  be  badly 
developed,  not  well  raised  above  the  skin,  and 
of  a  bluish  tinge.  The  temperature  is  high, 
and  the  pulse  rapid  and  feeble.     Death  is  often 

j  preceded  by  hyperpyrexia.  Hsemorrhagic  types 
of  the  illness  have  been  described,  but  are 
probably  very  rare.     Many  ordinary  cases  show 

'[  some  degree  of  haemorrhage  into  the  lesions. 

'  There  are  also  mild  types  of  the  disease,  which 
can  undoubtedly  exist  with  practically  no 
elevation  of  temperature,  and  sometimes  with 
no  appreciable  rash. 

Complications.  Those  affecting  the  respira- 
tory system  are  the  most  important.  Laryngitis 
is  often  seen  in  the  prodromal  period  and  is 
occasionally  so  well  marked  as  to  cause  danger- 
ous dyspnoea.  It  seldom,  however,  lasts  long 
into  the  eruptive  stage.  Should  it  appear  after 
the  rash  it  is  probably  due  to  diphtheria,  and, 
pending  bacteriological  results,  should  be  treated 
as  such.  Bronchitis  is  of  less  importance.  It 
is  seldom  responsible  for  more  than  a  few  da3's' 
moderate  pyrexia  with  slightly  accelerated 
respiration  and  persistence  of  cough.  Broncho- 
pneumonia is  comparatively  common  and  is  the 
cause  of  the  high  mortality  Avhich  often  char- 
acterizes a  severe  epidemic.  It  depends  upon 
secondary  infection  by  various  cocci  and  is 
communicable  from  patient  to  patient  if  liberal 
air-space  is  not  allowed.  It  may  appear  in  the 
prodromal,  eruptive  or  convalescent  stages  of 
the  illness  and,  if  it  appears  early,  is  often  accom- 
panied by  noisy  breathing  and  acute  suffoca- 
tive symptoms.      The    bronchitic    element    is, 


GENERAL  IVIEDICINE 


75 


RASH  OF  aiEASLES 


however,  less  marked  if  it  starts  in  the  eruptive 
period  or  later,  and  its  presence  may  then  be 
suspected  if  the  respirations  and  temperature 
do  not  fall  with  the  subsidence  of  the  eruption. 
The  face  is  pale,  with  a  slight  tinge  of  cyanosis, 
the  breathing  extremely  fast,  and  the  pulse 
much  accelerated.  The  condition  is  usually 
prolonged,  often  lasting  two  or  three  weeks 
before  recovery  or,  what  is  only  too  frequent, 
a  fatal  termination.  Lobar  pneumonia  is  only 
occasionally  observed,  but  tubercular  sequelae 
are  common. 

The  eyes  may  suffer  from  almost  all  degrees 
of  inflammation,  from  a  simple  blepharitis  to  a 
destructive  pan-ophthalmitis.  Purulent  con- 
junctivitis is  common,  and  ulcer  of  the  cornea 
not  infrequently  met  %vith. 

Among  other  common  complications  may  be 
mentioned  otitis  media,  adenitis,  usually  affecting 
the  cervical  glands,  and  enteritis.  The  last  may 
be  troublesome,  the  patient  suffering  from 
almost  intractable  diarrhoea  and  often  passing 
blood  and  false  membranes  in  the  stools. 
Nervous  sequelce  have  also  been  described,  but 
do  not  occur  frequently  enough  to  be  of  much 
importance.  Badly  nourished  children  who 
have  suffered  from  a  severe  attack  may  develop 
ulcerative  stomatitis,  which  is  in  rare  instances 
followed  by  cancrum  oris.  Noma  has  also  been 
observed.  Measles  is  very  apt  to  cause  abortion 
in  pregnant  women. 

The  disease  is  occasionally  found  associated 
with  other  infections.  Whooping-cough  and 
diphtheria  are  not  uncommon  sequelae. 

Relapses  of  measles  are  almost  unknown  and 
second  attacks,  in  spite  of  the  popular  impression 
to  the  contrary,  are  probably  rare. 

Diagnosis.  In  the  prodromal  period  the 
disease  cannot  be  recognized  unless  its  presence 
is  for  some  reason  suspected.  An  exposed 
patient  should  be  isolated  at  the  first  sneeze, 
the  first  rise  of  temperature,  or  the  first  appear- 
ance of  Koplik's  spots.  The  latter  should  be 
carefully  looked  for,  and  the  practitioner  will  do 
well  to  take  every  opportunity  of  familiarizing 
himself  mth  their  characteristics,  as  it  is  upon 
their  presence  that  definite  diagnosis  in  this 
early  stage  depends.  There  are  two  possibilities 
of  error  at  this  time.  Well-marked  laryngitis 
may  give  rise  to  the  suspicion  of  diphtheria.  It 
is  Avell,  when  measles  is  epidemic,  to  regard 
simple  laryngitis  with  suspicion,  and,  if  there 
is  no  visible  faucial  lesion,  to  look  carefully 
for  Koplik's  spots.  Secondly  a  scarlatiniform 
prodromal  rash  may  be  mistaken  for  true 
scarlatina.  In  the  latter  fever  catarrh  and 
coryza  are  not  common,  sore  throat  is  usually 
well  marked,  and  vomiting  much  more  frequent 
than  in  measles.  The  mouth  will  here,  also, 
give  valuable  indications. 

As  regards  the  eruptive  stage,  if  the  face  is 


markedly  involved  scarlet  fever  may  be  safely 
excluded.     Even  when  the  measles  rash  is  very 
confluent  it  is  customary  to  find  fairly  large 
white  areas  of  unaffected  skin,  and  the  eruption 
on  the  extremities  is  usually  tjrpical.     Some 
cases  of  scarlet  fever,  however,  are  apt  to  be 
regarded  as  measles  on  account  of  the  blotchy 
I  rash  seen  so  often  on  the  forearms  and  legs. 
The  absence  of  rash  on  the  face  or  of  its  traces 
I  in  the  circumoral  region,  taken  together  with 
j  the  history  of  the  patient,  are  the  chief  points 
on    which    the    distinction    depends.     In   all 
doubtful  eruptions  it  is  well  to  recollect  that 
the  rash  is  likely  to  be  freshest  and  most  typical 
on  the  lower  extremities,  if  the  case  is  seen  late. 
It  is  very  difficult  in  many  instances  to  dis- 
tinguish measles  from  rubella.     In  the  latter 
disease,  however,  the  prodromal  catarrh  is  less 
well  marked,   the   mucous    membrane    of  the 
mouth  is  normal,  and  the  rash  is  more  likely 
'  to   be  polymorphous  in  character,   presenting 
different  appearances  in  different  parts  of  the 
body.     The    glands    are    also    more    generally 
enlarged  than  is  the  case  in  that  mild  type  of 
I  measles  with  which  rubella  is  likely  to  be  con- 
i  fused.     It  is  interesting  to  note  that  the  diazo 
j  reaction,  always  to  be  found  in  the  urine  of 
[  measles  about  the  time  that  the  rash  commences 
to  fade,  is  practically  never  observed  in  rubella. 
Polynuclear  cells  predominate  in  the  blood  of 
measles,  whereas  the  lymphocytes  are  relatively 
increased  in  rubella. 

The  rash  of  measles  may  resemble  the  pro- 
dromal rashes  or  the  papular  stage  of  the  true 
eruption  of  smallpox  (see  Smallpox).  It  has 
also  been  mistaken  for  that  of  typhus,  but  the 
latter  entirely  spares  the  face.  In  doubtful 
cases  syphilitic  roseola,  and  rashes  due  to  the 
troubles  of  dentition,  to  certain  food  substances, 
to  septic  causes,  to  serum  and  to  various  drugs, 
notably  copaiba,  must  be  remembered.  The 
distribution  and  arrangement  of  these  rashes, 
and  the  absence  of  characteristic  measles 
symptoms,  will  help  diagnosis. 

Prognosis.  Wliile  in  good-class  practice  the 
death-rate  is  inconsiderable,  measles  is  anything 
but  a  trivial  disease.  It,  moreover,  may  leave 
behind  it  all  sorts  of  disablements,  damaged 
vision  or  hearing  and  various  lung  conditions 
such  as  emphysema  or  tuberculosis.  Prognosis 
is  most  of  all  influenced  by  the  age  of  the  patient, 
the  second  year  of  life  being  the  most  fatal. 
After  the  fifth  year  the  mortality  becomes 
relatively  trifling.  If  the  eruption  is  bright 
and  well  developed  high  temperature  levels 
and  rapid  respiration  need  not  cause  alarm. 
Severe  head  symptoms  and  a  small  rapid  pulse 
are  bad  signs,  as  is  also  a  pale  eruption  not 
raised  above  the  skin  and  gradually  becoming 
pale  violet  in  colour.  Laryngitis  in  the  prodro- 
mal stage  need  not  cause  anxiety.     If,  however. 
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dyspnoea  persists  after  the  apisearaiice  of  the 
eruption  it  often  proves  fatal,  and  is  sometimes 
due  to  vdceration  of  the  larynx.  Such  cases  do 
not  do  Avell  with  either  tracheotomy  or  intuba- 
tion. The  mortalitj'-  from  broncho-pneumonia 
is  a  high  one.  Its  danger  corresponds  roughly 
with  the  acceleration  of  the  pulse  and  respira- 
tions. The  temperature  is  of  no  prognostic 
value,  as  even  in  the  very  worst  cases  it  may 
remain  subacute.  A  very  pale  complexion, 
purple  lips,  and  recession  of  the  lower  intercostal 
spaces  are  ominous.  The  association  of  diph- 
theria with  measles  is  alMa3^s  very  serious.  If, 
however,  serum  is  used  promptly  and  freely, 
theoutlo  k  is  reasonably  good. 

Treatn  int.  Rest  in  bed  from  the  moment 
the  presence  of  the  disease  is  suspected  is 
essential.  It  is  during  the  prodromal  stage 
that  complications  are  apt  to  be  acquired. 
The  diet  should  be  light,  and  in  the  febrile  stage 
restricted  to  milk  alone,  ^^^len  the  temperature 
has  fallen,  milk  puddings  and,  a  little  later, 
white  fish  may  be  given.  Carelessness  in  diet- 
ing in  earlv  convalescence  mav  cause  enteritis. 
Bearing  in  mind  the  principal  complications  of 
the  illness,  the  chest  should  be  protected  vnth. 
cotton-wool  and  regularly  rubbed  with  stimulat- 
ing oils.  Free  ventilation  is  of  advantage,  but 
direct  draughts  should  be  carefullj^  avoided. 
The  toilet  of  the  eyes  is  of  great  importance. 
They  should  be  bathed  with  boracic  lotion  night 
and  morning.  Should  conjunctivitis  be  feared, 
a  solution  of  silver  nitrate,  five  grains  to  the 
ounce,  may  be  occasionally  used  as  a  prophy- 
lactic. 

The  patient  should  be  kept  in  bed  for  about  a 
week  after  all  fever  has  subsided.  It  may  be 
necessary  to  treat  symptoms.  The  irritating 
cough  is  usually  relieved  by  any  simple  mixture 
containing  compound  tincture  of  camphor. 
Tepid  sponges,  frequently  used,  give  much 
relief  to  jDatients  whose  temperature  is  high. 
Ice  to  the  head  is  useful  in  cases  of  bad  headache 
or  mental  excitement.  If  the  eruption  is 
scanty  and  badly  developed,  mustard  fomenta- 
tions may  be  applied  with  advantage  or  a  hot 
bath  administered. 

Larjnigitis  usually  improves  rapidly  in  a 
steam  tent,  which  is  also  useful  in  the  suffocative- 
bronchitic  form  of  broncho-pneumonia.  On 
the  other  hand,  ordinary  cases  of  broncho- 
pneumonia are  best  treated  under  open-air 
conditions,  which  assist  them  to  eat  and  sleep 
better  and  which  help  to  prevent  tubercular 
sequelae.  Free  stimulation  is  often  necessary, 
and  such  drugs  as  strychnine  and  strophanthus 
may  be  employed.  In  very  cyanosed  patients 
leeches  or  wet  cupping  are  often  of  service. 
Cold  affusions  to  the  chest  sometimes  serve  to 
stimulate  a  faihng  respiration  and  maj'  help  the 
return  of  air  to  collapsed  areas  of  the  lung. 


Isolation.  A  fortnight  is  ample,  if  not 
excessive. 

Prophylaxis.  Compulsory  notification  is  only 
practised  by  a  few  local  authorities,  the  results 
obtained  hardly  justifying  the  expense.  A 
system  of  school  notification  might  do  much, 
however,  to  check  the  spread  of  the  disease. 
Closure  of  schools  has  not  been  very  successful. 
When  measles  has  occurred  in  a  house  all 
children  attending  infant  schools  should  be  kept 
at  home.  Older  children  Avho  have  had  the 
disease  may  safely  attend.  Those  who  have 
not  had  measles  should  be  excluded  for  more 
than  a  fortnight.  Schools  in  which  outbreaks 
have  occurred  should  be  subjected  to  dis- 
injection,  but  domestic  cleaning  is  probably  all 
that  is  required  in  the  home.  As  regards  hospi- 
tal isolation,  while  it  can  hardly  be  justified  as 
a  method  of  prevention,  it  is  undoubtedly  the 
means  of  saving  many  lives.  C.  B.  K. 

RUBELLA 

Syno7iyms :  German  Measles,  Rotheln, 
Epidemic  Roseola. 

Etiology.  Rubella  is  doubtless  caused  bj^  a 
micro-organism,  but  as  yet  the  germ  has  not 
been  identified.  The  disease  is  unquestionably 
a  definite  entity,  occurring  in  persons  who  have 
had  both  scarlatina  and  measles,  protecting 
against  neither  of  these  infections,  and  repro- 
ducing itself  according  to  a  fairly  definite  type. 
It  occurs  in  epidemic  waves  at  considerable 
intervals  and  its  most  common  season  is  spring 
or  early  summer.  The  age  incidence  appears  to 
be  higher  than  that  of  measles  and  it  does  not 
seem  to  be  common  in  the  first  five  years  of  life. 
Adults  contract  the  infection  readily.  The 
disease  is  highly  infectious  to  those  brought  into 
close  contact  with  it,  and  the  virus  appears  to 
lie  in  the  catarrhal  secretions  of  the  nose  and 
throat. 

Course.  After  an  incubation  period  of  from 
twelve  to  twenty-one  days,  usually  about 
eighteen,  the  illness  starts  vnih.  very  indefinite 
prodromal  sjTuptoms,  which  sometimes  seem  to 
be  lacking  altogether.  The  rash,  indeed,  is  often 
the  first  sign  which  attracts  attention.  But  in  a 
considerable  proportion  of  cases  it  will  be  found 
that  before  its  effiorescence  the  patient  suffered 
from  slight  malaise,  slight  catarrh  and  sore 
throat,  and  from  some  stiffness  or  discomfort 
of  the  neck,  this  last  symptom  being  due  to 
the  marked  glandular  enlargement  Avhich  is  so 
often  a  feature  of  this  disease.  The  duration 
of  this  ill-marked  stage  of  invasion  may  be  as 
long  as  several  days,  though  it  does  not  very 
frequently  exceed  twenty-four  hours.  The  rash 
appears  first  on  the  face,  but  rapidly  becomes 
distributed  over  the  whole  body.  The  in- 
,   dividual  spots  are  considerably  larger  than  the 
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punctate  spot  of  scarlet  fever  and  are  much 
less  closel}'  set  together.  They  are  circular  in 
outline,  of  a  pale  red  colour,  and  not  appreciably 
elevated.  They  seldom  coalesce  into  blotches 
as  in  measles,  except  on  the  face,  which  may 
present  a  very  close  resemblance  to  that  ex- 
anthem.  The  rash  spreads  from  above  down- 
wards and  has  often  faded  from  the  face  while 
it  is  still  quite  fresh  on  the  trunk  and  extremi- 
ties. On  the  trunk  it  tends  to  become  diffuse, 
and  often  blends  into  a  very  scarlatiniform 
eruption,  usually  remaining  distinctly  spotted 
or  blotchy  on  the  limbs.  This  multiform 
appearance  is  of  some  diagnostic  importance. 
After  the  rash  has  faded  from  the  face  the 
superficial  resemblance  to  scarlet  fever  may  be 
very  striking,  as  there  is  no  staining  left  to 
suggest  the  earlier  distribution  of  the  eruption, 
and  circumoral  pallor  may  be  fairly  well 
marked.  The  rash  is  sometimes  very  evanes- 
cent. It  usually  lasts  from  twenty-four  to 
thirty-six  hours,  but  may  persist  for  four  days. 

The  other  symptoms  are  trivial.  The  catarrh 
is  extremely  sUght,  though  most  patients  sneeze 
once  or  twice,  and  there  may  be  slight  cough. 
The  conjunctivcB  are  often  pink,  but  there  is  no 
photophobia.  The  fauces  are  usually  slightly 
congested.  The  buccal  mucous  membrane 
remains  normal  and  the  tongue  presents  no 
special  characteristics.  The  temperature  is  in 
most  cases  only  slightly  elevated,  99°  to  100°  F., 
but  in  some  rare  instances  may  rise  to  102°  or 
103°  F.  It  is  quite  disproportionate  to  the 
amount  and  brilliance  of  the  rash.  The  glands 
are  always  more  or  less  enlarged,  the  posterior 
cervical,  axillary  and  inguinal  groups  all  being 
affected.  The  suboccipital  and  mastoid  glands 
also  may  show  remarkable  enlargement. 
Some  tenderness  often  accompanies  the  swell- 
ing. Suppviration  never  occurs  and  the  glands 
subside  rapidly  with  the  disappearance  of  the 
rash.  The  urine  presents  no  special  features. 
The  blood  seldom  shows  a  leucocytosis.  The 
lymphocytes  average  about  fifty -five  per  cent., 
and  large  mononuclears  are  relatively  numerous. 

Slight  desquamation  of  a  dusty  character 
follows  the  eruption,  but  does  not  affect  the 
palms  or  soles.  Complications  are  practically 
unknown.  Relapses  undoubtedly  occur  but 
second  attacks  seem  to  be  very  rare. 

Prognosis  is  invariably  favourable. 

Diagnosis.  On  the  first  day  of  the  rash  the 
tendency  is  to  confuse  rubella  with  measles,  the 
eruption  on  the  face  and  the  slight  catarrhal 
symptoms  pointing  in  this  direction.  In  mak- 
ing the  distinction  it  should  be  remembered 
that  Koplik's  spots  are  not  found  in  rubella 
and  the  mucous  membrane  of  the  mouth  is 
normal  in  appearance.  A  very  definite  history 
of  cor3rza  and  coughing  would  point  to  measles. 
On  the  second  day  of  the  rash  the  difficulty  is 


usually  to  distinguish  the  disease  from  scarlet 
fever.  The  most  important  point  here  is  to 
discover  if  a  rash  has  been  noted  previously  on 
the  face.  A  history  of  this  would  exclude  scarlet 
fever.  It  is  well  to  examine  the  dorsum  of  the 
foot,  where  the  rash  will  probably  be  found  to 
be  most  discrete.  If  in  this  situation  the  circular 
scattered  macules  of  rubella  are  visible  they 
will  go  far  to  discount  the  scarlatinal  appear- 
ance of  the  trunk.  The  multiform  character  of 
the  rubella  rash  also  assists  diagnosis.  The 
glandular  swellings  are  useful  in  differentiating 
rubella  from  both  the  exanthemata  named, 
but  it  must  be  recollected  that  both  the  cervical 
and  inguinal  glands  are  often  enlarged  as  the 
result  of  vermin  or  uncleanliness.  The  axillary 
group  are  probably  the  most  reliable,  the  more 
so  as  they  are  seldom  found  definitely  affected 
by  either  measles  or  scarlet  fever.  A  definite 
complaint  of  stiff  neck  by  a  patient  with  no 
throat  symptoms  of  importance  is  much  in 
favour  of  a  diagnosis  of  rubella.  The  disease 
must  also  be  distinguished  from  drug,  enema 
and  septic  rashes. 

Treatment.  It  is  sufficient  to  keep  the  patient 
in  bed  while  pyrexia  persists,  or  for  a  day  or  two 
after  the  rash  disappears.  The  glands  require 
no  treatment  and  the  patient  is  usually  quite 
cheerful  and  able  to  enjoy  ordinary  food. 
Isolation  vas^y  be  maintained  for  ten  days,  a 
period  which  is  amply  sufficient,  if  not  excessive. 
Quarantine  should  last  for  fully  three  weeks. 

C.  B.  K. 

FOURTH  DISEASE  ;  ERYTHEMA  INFECTIOSUM 

It  has  been  suggested  that,  in  addition  to  the 
three  well-known  infectious  diseases,  scarlet 
fever,  measles  and  rubella,  a  "  fourth  disease  " 
exists.  In  this  country  the  question  was 
originally  raised  by  Dr.  Clement  Dukes  of 
Rugby,  who  described  three  outbreaks  of  an 
infectious  exanthem  to  which  he  has  provision- 
ally given  this  name.  The  symptoms  ascribed 
to  this  illness  were  a  bright  scarlatinal  rash 
which  did  not  invade  the  face,  a  swollen  throat, 
some  glandular  enlargement,  moderate  pyrexia 
and  pink  eyes.  The  incubation  period  was 
from  nine  to  twenty-one  days.  Desquamation 
usually  occurred,  and  occasionally  was  as 
profuse  as  in  scarlet  fever  itself. 

It  may  be  said  here  that  the  best  authorities 
have  not  accepted  the  views  of  Dr.  Dukes  and 
deny  that  a  "  fourth  disease  "  exists.  It  is  pos- 
sible that,  in  some  of  the  outbreaks  which  have 
been  described,  mild  scarlet  fever  was  in  reality 
the  disease.  In  others,  undoubtedly,  ordinary 
rubella  appears  to  have  been  unrecognized.  It 
is  always  well  to  remember  also  the  nuld  relapses 
which  sometimes  follow  undoubted  cases  of 
scarlet  fever.     But  with  the  evidence  at  our 
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disposal  it  would  be  going  too  far  to  state 
definitely  that  another  exanthem  does  not  j 
exist.  For  instance,  the  condition  described 
as  Erythema  Infectiosum,  or  "epidemic  megal- 
erythema,"  must  be  considered.  This  appears 
to  present  a  rash — first  noticed  on  the  face,  later 
on  the  extremities— consisting  of  large  bluish- 
red  patches  of  the  type  of  erythema  margina- 
tum. It  does  not  seem  to  have  ever  been 
epidemic  in  this  country,  and  from  its  description 
it  is  hardly  likely  to  be  confused  with  either 
scarlet  fever  or  'rubella.  It  is  reasonable  to  ^ 
assume  that  many  cases  of  alleged  "  fourth  j 
disease  "  can  be  explained  by  the  fact  that  the 
rash  in  rubella  in  many  instances  is  extremely 
evanescent  on  the  face.  By  the  time  the 
patient  is  seen  by  the  medical  attendant  all  that 
is  obvious  is  a  scarlatinal-looking  rash  on  the  i 
body,  while  other  symptoms  pointing  to  scarlet 
fever  are  entirely  wanting.  (See  article  on 
Rubella.)  C.  B.  K. 

DIPHTHERIA 

When  we  say  that  a  person  is  the  subject  of 
diphtheria,  we  mean  that  he  is  suffering  from 
the  effects  of  a  morbid  process  set  up  by  a 
certain  organism,  the  Klebs-Loeffler  or  diphtheria 
bacUlus.     The  first  step  in  the  process  is  a  local 
inflammation,  usually  of  a  mucous  membrane,   t 
less   often  of  the  slun.     In  the  course  of   the 
inflammation  an  exudate  is  formed,  which  in 
most  instances  is  membranous.     The  bacillus 
multiplies  in  the  exudate  and  produces  therein 
a  toxic   substance.     So  long  as   this   toxin  is 
not  absorbed  into   the   system  the  symptoms  ; 
are  either  those  of  inflammation  of  the  part  j 
affected,  such  as  sore  throat,  or  those  due  to 
some  mechanical  effect  of  the  membrane,  such 
as  occlusion  of  the  larynx.     But  when  the  toxin 
has  been  absorbed  other  symptoms  are  added  j 
which  are  due  to  the  destructive  action  of  the 
toxin  upon  certain  organs  and  tissues. 

The  mucous  membranes  most  commonly 
attacked  are  those  of  the  fauces,  nose,  larynx 
and  trachea ;  less  frequently  those  of  the  vulva, 
prepuce  and  eye.  Diphtheria  of  any  other 
mucous  membrane  is  rare.  Diphtheria  of  the 
skin  shows  itself  under  three  forms,  to  be 
mentioned  later. 

Faucial  Diphtheria.  —  The  initial  symptoms 
are  seldom  pronounced.  The  patient  appears 
to  be  out  of  sorts,  but  makes  little  or  no  com- 
plaint of  sore  throat.  The  temperature  is 
raised  and  the  pulse-rate  accelerated.  Inspection 
of  the  fauces  reveals  a  patch  of  thin  exudate  on 
one  tonsil,  or  the  uvula  or  palate.  If  unchecked 
the  patch  may  increase  in  thickness  and  extend 
till  not  only  the  whole  tonsil  or  uvula,  but  the 
entire  surface  of  the  palate,  with  its  pillars  and 
the  pharynx,  are  covered  with  a  tough,  whitish 


membrane.  But  extension  of  the  membranous 
formation  may  be  checked  at  any  stage,  so  that 
there  are  all  varieties  of  lesion,  so  far  as  extent 
is  concerned,  from  a  small  patch  limited  to  a 
portion  of  one  tonsil  to  a  membranous  barrier 
almost  entirely  blocking  up  the  faucial  arch. 
The  membrane  is  more  or  less  intimately 
adherent  to  the  mucous  membrane  on  which  it 
rests,  so  that  its  forcible  removal  leaves  a  raw, 
bleeding  surface.  If  left  to  itself  it  decomposes, 
turns  of  a  darker  hue,  and  finally  separates. 
When  the  specific  antitoxin  treatment  is  not 
employed  it  may  persist,  or,  if  it  disappear, 
re-form  time  after  time  for  several  days  or  even 
four  or  five  weeks.  But  under  the  specific 
treatment  it  seldom  remains  for  longer  than  ten 
days.  When  there  is  much  membrane  an 
offensive  and  characteristic  odour  is  given  off. 

It  is  very  seldom  that  the  formation  of  the 
false  membrane  is  accompanied  by  oedema, 
except  to  a  slight  degree ;  nor  when  the  mem- 
brane disappears  is  ulceration  left.  The  mucous 
membrane  is  rarely  more  than  denuded  of  its 
epithelium. 

The  cervical  glands  are  moderately  enlarged, 
except  when  the  membrane  is  limited.  In  the 
most  severe  cases  the  skin  of  the  neck  becomes 
puffy,  but  is  rarely  brawny,  red  and  painful, 
as  in  scarlet  fever. 

The  faucial  exudation  is  not  always  definitely 
membranous ;  not  infrequently  it  consists  of 
pultaceous  material ;  in  such  cases  it  seldom 
extends  beyond  the  tonsils.  The  toxic  symp- 
toms are  in  proportion  to  the  extent  and 
persistence  of  the  local  exudation.  The  most 
prominent  are  the  following  : — albuminuria, 
variably  persistent,  seldom  present  before  the 
fourth  day;  diminution  of  the  daily  quantit}^ 
of  urine,  amounting  in  serious  cases  to  total 
suppression;  vomiting;  low  arterial  tension; 
irregular,  slow  action  of  the  heart ;  subnormal 
temperature ;  paUor.  In  some  severe  and 
nearly  always  fatal  cases  there  are  haemorrhages 
into  and  beneath  the  skin  and  from  various 
mucous   membranes  (hsemorrhagic  diphtheria). 

Nasal  Diphtheria.  —  A  discharge,  at  first 
watery,  later  muco-purulent  and  sometimes 
bloodstained,  trickles  from  the  nose.  Not 
infrequently  definite  membranous  casts  of  the 
nasal  fossae  are  expelled.  The  constitutional 
symptoms  are  usually  slight. 

Laryngeal,  Tracheal  and  Bronchial  Diphtheria. — 
The  most  prominent  symptoms  are  those  due 
to  the  obstruction  of  the  larynx  :  aphonia ;  a 
frequent  harsh  cough ;  respiratory  stridor ; 
recession  of  the  thoracic  walls ;  in  a  single  word, 
"  croup."  When  the  obstruction  is  becoming 
]  complete  cyanosis  supervenes,  and  if  no  relief  is 
afforded  the  patient  dies  asphyxiated.  White, 
membranous,  hollow  casts  of  the  larynx, 
trachea  and  bronchi  may  be  coughed  up  or  be 
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removed  by  operation.  In  some  cases  there 
are  paroxysmal  attacks  of  dyspnoea,  with 
intervals  of  comparative  ease ;  in  others  the 
dyspnoea  progresses  slowly  without  paroxysms. 

Conjunctival  Diphtheria. — A  thin  membrane 
forms  on  the  inner  surface  of  an  eyelid,  which 
may  be  moderately  swollen.  Ocular  con- 
junctivitis is  usually  present ;  the  inflammation 
may  be  severe,  and  comeitis  and  even  pan- 
ophthalmitis result.  There  is  little,  if  any, 
constitutional  disturbance. 

Vulval  Diphtheria. — A  grejdsh  membrane 
covers  the  opposing  surfaces  of  the  labia  ma- 
jora,  and  sometimes  also  the  labia  minora.  The 
external  genital  organs  are  swollen,  red  and 
moderately  painful.  The  nearest  glands  are 
enlarged.  The  toxic  symptoms  are  prone  to  be 
severe. 

Cutaneous  Diphtheria. — The  only  character- 
istic variety  is  that  in  which  a  false  membrane 
forms  upon  a  wound  or  raw  surface,  such  as  a 
weeping  eczema.  In  another  variety  the  lesion 
consists  of  gangrene ;  while  in  a  third  there  is 
a  more  or  less  widely  distributed  vesicular  or 
impetiginous  eruption.  In  the  gangrenous  form 
the  toxic  symptoms,  described  above,  are  usually 
pronounced. 

Other  forms  of  diphtheria  are  extremely  rare. 
It  should  be  remembered  that  any  form  of  diph- 
theria may  exist  separately  or  be  combined  with 
others.  The  most  frequent  combinations  are 
those  of  the  faucial,  laryngeal  and  nasal  varieties. 

The  complications  are  few.  The  most  im- 
portant is  a  characteristic  paralysis.  This  is  a 
late  effect  of  the  toxaemia,  and  usually  comes 
on  during  the  third  or  fourth  week.  It  is  due 
to  peripheral  nerve  degeneration  and  may  be 
limited  to  one  group  of  muscles,  most  commonl}' 
those  of  the  palate,  or  be  so  widely  spread  as 
to  involve  the  majority  of  the  muscles,  including 
those  of  respiration. 

Cardiac  dilatation  and  syncopal  attacks  may 
also  occur  during  both  the  acute  stage  and  the 
first  two  or  three  weeks  of  convalescence. 

Otitis  media,  cervical  adenitis,  occasionally 
suppurative,  and  broncho -pneumonia  are  fairly 
frequent  complications. 

Diagnosis.  If  a  distinctly  membranous  exu- 
dation be  present,  diphtheria  may  be  diagnosed 
with  confidence,  whatever  be  the  seat  of 
the  lesion.  But  if,  in  faucial  diphtheria,  the 
exudation  be  not  definitely  membranous,  a 
bacteriological  examination  should  be  made, 
and  the  final  diagnosis  must  depend  upon  its 
result.  Diphtheria  can  be  excluded  if  there  is 
much  oedema  or  if  there  is  ulceration  (unless 
very  superficial)  of  the  fauces.  The  faucial 
diseases  most  often  mistaken  for  diphtheria 
are  scarlet  fever  and  septic  inflammation  and 
ulceration.  The  presence  of  a  punctate  ery- 
thema is  decisive  of  scarlet  fever,  but  it  may 


be  absent  or  fleeting.  The  fauces  are  usually 
much  more  red,  the  inflammation  is  more 
uniformly  diffused,  the  pain  is  more  pronounced, 
and  the  temperature  remains  elevated  for  a 
longer  period  than  in  diphtheria.  Restlessness 
and  delirium  are  common  in  scarlet  fever  but 
rare  in  diphtheria.  The  same  symptoms  (except 
the  punctate  rash)  as  occur  in  scarlet  fever 
are  present  in  septic  inflammation  and  ulceration 
of  the  fauces.  In  fact  the  difficulty  lies  not  in 
distinguishing  these  affections  from  diphtheria, 
but  from  scarlet  fever.  Laryngeal  diphtheria 
presents  difficulties  only  when  it  presents  itself 
apart  from  the  faucial  form,  to  which  it  is 
usually  secondary.  If  there  is  any  exudation 
on  the  fauces  and  croup  is  present,  then  in  the 
vast  majority  of  cases  the  disease  is  diphtheria. 
But  if  the  fauces  are  free  from  exudate,  then 
croup  may  be  due  to  diphtheria,  or  measles,  or 
whooping-cough,  or  an  external  swelling,  or 
laryngitis  due  to  organisms  other  than  the 
diphtheria  bacillus  (catarrhal  laryngitis),  or 
laryngismus  stridulus .  In  measles  Koplik  's  spots 
will  be  found  on  the  buccal  mucous  membrane, 
more  especially  if  the  rash  has  not  yet  come  out. 
The  presence  of  a  foreign  body  or  of  any  swelling 
external  to  the  larynx  can  be  ascertained  by 
inspection  and  digital  examination ;  the  swelling 
which  gives  rise  to  symptoms  most  commonly 
mistaken  for  laryngeal  diphtheria  is  a  post- 
pharyngeal abscess.  Apart  from  these  diseases 
the  diagnosis  must  finally  depend  upon  the 
results  of  bacteriological  examinations.  If  diph- 
theria baciUi  are  absent  the  disease  is  most 
probably  simple  catarrhal  laryngitis.  In  the 
early  stages  of  whooping-cough  laryngitis  may 
be  present;  the  occurrence  of  repeated  fits  of 
coughing,  even  without  the  characteristic  whoop, 
should  arouse  suspicion.  Laryngismus  stridulus 
occurs  usually  in  rickety  infants,  and  the 
attacks  are  paroxysmal  and  commonly  noc- 
turnal ;  there  are  no  febrile  symptoms,  and 
dyspnoea  is  absent  between  the  paroxysms. 

Unless  definite  membrane  be  present 
cutaneous  diphtheria  cannot  be  diagnosed 
without  the  aid  of  bacteriology.  Vulval  diph- 
theria may  be  mistaken  for  erysipelas  or  noma 
vulvse ;  but  in  neither  of  these  diseases  is  false 
membrane  present,  and  in  the  latter  there  is 
extensive  necrosis. 

Treatment.  The  most  efficacious  remedy  is 
the  antitoxic  serum  of  horses  that  have  been 
immunized  against  diphtheria  toxin.  It  is 
given  advantageously  and  with  convenience  by 
hypodermic  injection  on  one  side  of  the  lower 
half  of  the  abdomen.  The  syringe  should  be 
of  the  capacity  of  about  20  c.c,  and  capable 
of  sterilization  by  bofling.  The  needle  should 
be  connected  to  the  barrel  of  the  syringe  by 
means  of  three  or  four  inches  of  sterilized  rubber 
tube,  so  that  if  the  patient  move  suddenly  during 
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the  process  of  injection  there  is  no  fear  of  the 
needle  breaking.  The  serum  must  be  injected 
under  strict  aseptic  precautions.  The  dosage 
is  by  the  thousand  units ;  and  the  unit  is 
an  arbitrary  measure  devised  by  ElirUch  and 
adopted  in  most  laboratories.  The  amount  to 
be  injected  is  determined  by  the  severity  of  the 
case,  which  is  to  a  considerable  extent  dependent 
upon  the  length  of  time  the  patient  has  been  ill. 
It  has  been  abundantly  proved  that  the  success 
of  the  treatment  varies  directlj'  with  the 
promptness  with  which  it  is  begun.  A  mild, 
and  therefore  usually  an  early,  case  will  require 
from  2U00  to  4000  units.  The  dose  must  be 
increased  with  the  severity  up  to  10,000  to 
16,000  units.  Half  this  amount  should  be 
repeated  next  day  if  no  improvement  has 
resulted,  and  repeated  again  the  day  after  if 
much  exudation  remains.  It  is  best  to  be  on 
the  safe  side  and  to  give  too  much  rather  than 
too  little  serum,  for  there  need  be  no  appre- 
hension of  an  overdose. 

The  questions  frequently  arise — should  anti- 
toxin be  given  in  every  case  of  diphtheria,  and 
should  it  be  given  in  doubtful  cases  ? 

With  one  or  two  reservations  to  be  mentioned 
presently  I  should  say  that  antitoxin  should  be 
given  in  every  case  of  undoubted  diphtheria. 
But  I  do  not  recommend  its  use  in  doubtful 
cases  except  the  laryngeal  and  in  children  under 
five.  These  are  so  often  fatal  that  it  is  unwise 
to  wait  for  the  result  of  a  bacteriological  ex- 
amination or  for  some  definite  clinical  sign.  I 
hesitate  to  advise  the  use  of  antitoxin  in  every 
doubtful  case,  because  it  is  now  well  known 
that  certain  unpleasant  effects  occasionally 
follo-w  its  administration,  and  in  a  few  instances 
these  effects  are  dangerous.  They  have  been 
noticed  to  occur  especially  in  those  who  are 
sufferers  from  asthma  and  allied  affections,  or 
who  have  some  three  weeks  or  more  previously 
been  injected  with  serum.  I  should,  therefore, 
pause  before  giving  antitoxin  to  a  patient  I  knew 
to  be  tlie  subject  of  asthma  or  to  have  been  on 
a  former  occasion  (except  within  a  few  days) 
treated  with  serum. 

Next  to  serum  rest  is  the  most  important 
factor  in  the  treatment.  The  toxin  of  diphtheria 
sets  up  degenerative  changes  in  the  cardiac 
muscle,  and  consequently  dilatation  of  the 
heart  and  attacks  of  s\Ticope  are  prone  to  occur. 
Hence  all  cases  of  diphtheria  should  be  confined 
to  bed  for  at  least  a  fortnight  after  the  dis- 
appearance of  the  local  exudation,  and  toxic 
cases  for  a  longer  period.  Wlien  the  patient 
is  first  allowed  to  sit  up  it  should  be  for  a  short 
time  only,  an  liour  or  so,  and  the  effect  on  the 
circulation  should  be  observed.  At  the  least 
sign  of  paralysis  the  patient,  if  already  allowed 
up,  should  be  ordered  back  to  bed  and  kept  there 
tiU  after  every  paralytic  sign  has  passed  off. 


There  is  often  some  difficulty  in  swallowing 
during  paralysis,  and  in  that  case  the  patient 
should  be  fed  by  means  of  an  oesophageal  tube, 
and  in  severe  cases  the  foot  of  the  bed  should  be 

j  raised  to  prevent  saliva  from  trickling  into  the 
larynx  and  trachea.  When  convalescence  from 
paralysis  has  begun  massage  of  the  affected 
muscles  is  most  beneficial. 

In  the  case  of  young  children  local  treatment 

j  of  the  fauces  should  not  be  insisted  upon,  for  in 
most  instances  the  child  resists  vigorously  and 

i  is  much  exhausted  by  his  struggles.     In  such 

!  cases  we  must  rely  entirely  upon  antitoxin.  But 
in  older  and  quiet  patients  the  fauces  and  nose 
should  be  flushed  out  every  two  to  four  hours 
with  warm  boracic  solution  or  with  the  following 
mixture  :  borax,  3  i,  bicarbonate  of  soda  3  i, 
chlorate  of  potash  3  ss,  common  salt  3  ss,  com- 

'  pound  tincture  of  lavender  3  i,  water  to  one  pint. 

If  the  exudation  is  strictly  limited  the  lesion 

should  be  swabbed  three  times  a  day  with  a 

1  in  2000  perchloride  of  mercury  solution,  or 

:  medicinal  izal,  either  pure  or  diluted  with  water. 
Irritating  applications  should  be  avoided. 

When  the  larynx  is  involved  the  patient  should 

;  be  placed  in  an  atmosphere  moist  with  steam 
from  a  bronchitis  kettle,  and  should  he,  in  spite 
of  this  treatment,  become  restless  and  get  no 
sleep,  or  should  the  recession  of  the  thoracic 
walls  become  marked,  intubation  or  tracheotomy 
should  be  performed.  The  former  measure, 
however,  is  suited  only  to  hospital  practice,  as 
it  is  essential  that  a  medical  man  should  be 
within  a  few  minutes'  call  of  the  patient. 

The  diet  calls  for  no  special  mention.  During 
the  acute  stage  it  should  be  liquid ;  but  as  soon 
as  the  patient  can  swallow  with  comfort  he 
may  be  allowed  solid  food.  Stimulants  are,  in 
my  opinion,  useless  in  the  cardiac  failure  of 
the  early  stage,  but  may  with  advantage  be 
administered  for  the  syncopal  attacks  which 
sometimes  occur  later. 

No  patient  should  be  allowed  out  of  isolation 
for  at  least  three  weeks  from  the  disappearance 
of  the  exudation  or  until  two  successive  bacterio- 
logical examinations  have  proved  the  absence 
of  diphtheria  bacilli. 

For  the  reasons  given  above  when  discussing 
the  question  of  administering  antitoxin  in 
doubtful  cases  I  am  averse  from  its  indis- 
criminate use  as  a  prophylactic ;  it  should  be  so 
employed  only  in  exceptional  instances,  such 
as  outbreaks  in  institutions  for  children,  after 
every  other  method  of  stajdng  the  outbreak  has 
been  tried  and  failed.  E.  W.  G. 

WHOOPING-COUGH 

Synonym :  Pertussis. 

Etiology.  The  most  probable  organism  is  a 
short  bacillus  described  by  Bordet  and  Gengou. 
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It  is  most  likely  to  be  found  during  the  catarrhal 
stage  of  the  illness  and  is  recovered  from  the 
sputum.  It  shows  polar  staining  with  a  five 
per  cent,  solution  of  toluidin  blue.  The  disea.se 
is  usually  transmitted  by  direct  contact  from 
person  to  person  and  is  highly  infectious, 
although  the  bacillus  seems  to  be  short-lived 
outside  the  human  body.  The  infectivity  is 
highest  in  the  catarrhal  stage  and  once  the 
whoop  has  developed  rapidly  declines.  Careful 
disposal  and  disinfection  of  the  sputum  -will 
in  any  case  lessen  the  probabihties  of  infection. 
Wliooping-cough  is  essentialh^  a  disease  of  young 
children  and  often  attacks  infants  of  under 
six  months.  After  the  fourth  year  compara- 
tivel}'  few  persons  suffer,  but  no  age  is  exempt. 
Females  at  all  ages  are  somewhat  more  fre- 
quenth'  attacked  than  males. 

Pathology.  The  bacillus  first  obtains  a  nidus 
in  the  respiratory  tract,  and  the  symptoms  of 
the  catarrhal  stage  are  probably  due  to  hj'per- 
aemia  in  that  region.  The  toxins  ultimately 
afifect  the  nervous  system,  and  perhaps  the 
vagus  nerve  in  particular,  and  the  paroxysms 
are  doubtless  due  to  their  action.  Nothing  is 
likely  to  be  found  at  an  autopsy  unless  the 
patient  has  suffered  from  complications. 

After  a  variable  incubation  stage,  which  prob- 
ably never  exceeds  a  fortnight,  the  first  symp- 
toms appear.  The  disease  presents  two  definite 
stages,  the  invasion  or  catarrhal  stage,  and  the 
paroxysmal.  The  former  lasts  from  a  few  days 
to  about  a  fortnight  in  most  instances,  but  may 
be  prolonged  for  several  weeks.  Its  main 
symptoms  are  a  short  dry  cough,  malaise,  and 
occasionally  slight  irregular  pyrexia.  The  sleep 
is  apt  to  be  disturbed,  and  many  children  are 
apathetic  and  lose  interest  in  their  toys.  Other 
more  unusual  symptoms  are  coryza  and  laryn- 
gitis. Towards  the  end  of  this  invasion  period 
the  cough  tends  to  become  paroyxsmal  and  is 
apt  to  be  much  worse  at  night. 

The  'paroxysmal  stage,  or  period  of  the 
"  whoop  "  is  characterized  by  the  occurrence  at 
varying  intervals  of  paroxysms  of  coughing  of  a 
peculiar  type.  These  accesses  may  occur  as 
often  as  every  half -hour,  but  usually  do  not  ex- 
ceed from  six  to  twelve  in  the  twenty-four  hours. 
The  paroxysm  consists  of  a  number  of  short 
explosive  coughs,  as  if  the  patient  were  trying 
to  expel  something  lodged  in  his  larynx.  The 
rapidly  repeated  coughs  give  no  time  for  inspira- 
tion, but  ultimately  there  is  a  violent  inspiratory 
effort,  and  the  air  inspired  through  tense  vocal 
cords  causes  the  prolonged  crowing  sound 
which  constitutes  the  "whoop."  Usually  the 
process  is  repeated  several  times,  the  child 
becoming  more  and  more  distressed,  with  con- 
gested face,  starting  eyes  and  protruded  swollen 
tongue.  Mucus  and  sticky  expectoration  trickle 
from  the  mouth,  and  the  paroxysm  is  frequently 


terminated  by  vomiting.  The  child  sits  up  to 
cough  and  sinks  back  exhausted  when  the 
access  of  coughing  is  over.  Occasionally  in 
severe  cases  the  inspiration  is  very  difficult 
and  the  patient  may  seem  on  the  verge  of 
suffocation.  It  is,  hoAvever,  exceptional  for 
a  fatal  result  to  occur,  although  syncope  some- 
times follows  a  severe  paroxysm  and  convulsions 
are  occasionally  observed.  Many  children  have 
a  premonition  of  the  impending  spasm  and  their 
efforts  to  stave  off  the  cough  are  pitiable  to 
Avitness.  Crpng  or  the  taking  of  food  Mill 
precipitate  a  paroxA'sm,  Avhereas  fear  and  other 
mental  emotions  may  inhibit  the  cough. 

The  paroxysms  are  usually  most  frequent  and 
most  violent  at  night.  The  general  health 
suffers,  and  children  are  apt  to  be  dull  and 
apathetic.  In  severe  cases  the  face  becomes 
puffy  and  the  lips  are  slightly  cyanosed.  If 
there  is  much  vomiting  there  may  be  marked 
emaciation  and  weakly  children  may  die  of 
marasmus.  There  is  no  fever  in  this  stage  if 
complications  do  not  supervene.  The  paroxysms 
continue  for  about  six  weeks.  Some  patients, 
however,  may  escape  with  a  fcAV  days'  whooping, 
while,  on  the  other  hand,  in  others  the  whoops 
may  recur  for  months,  especially  if  any  slight 
cold  is  contracted. 

Complications.  Hsemorrhages  are  frequent. 
Epistaxis  is  common  and  subconjunctival 
haemorrhage  may  follow  a  severe  paroxysm. 
Bleeding  may  also  occur  into  the  eyelids  and 
a  black  eye  result.  Ulcer  of  the  frsenum  linguae 
is  often  observed  in  young  children  Avho  have  cut 
their  two  lower  incisors  and  is  caused  by  the  pro- 
trusion of  the  tongue  in  the  act  of  coughing. 
A  greyish  oval  patch  of  ulceration  is  formed 
which  may  be  useful  in  diagnosis.  Digestive 
troubles  are  common.  Prolapse  of  the  rectum 
and  hernia  are  seen  in  bad  cases.  Respiratory 
complications  are  very  fatal.  Some  degree  of 
bronchitis  is  often  present,  but  broncho-pneu- 
monia is  responsible  for  the  high  death-rate  so 
often  observed  in  whooping-cough.  It  is  char- 
acterized by  irregular  fever,  frequent  respirations 
and  a  rapid  pulse-rate.  The  face  is  pale,  with 
a  slight  cyanotic  tinge,  and  the  alae  nasi  move 
on  respiration.  A  severe  paroxysm  sometimes 
causes  collapse  of  large  areas  of  lung  in  young 
children,  and  this  accident  may  be  followed 
by  convulsions,  syncope  or  sudden  death.  In 
the  presence  of  a  comphcation  the  paroxysms 
become  less  frequent,  and  a  sudden  reduction 
of  their  number  is  therefore  not  necessarily 
a  favourable  sign.  Throughout  the  disease  the 
patient  is  often  nervous  and  irritable  and  con- 
vulsions occur  not  uncommonly.  They  may 
be  independent  of  the  paroxysms  and  in  some 
instances  appear  to  take  their  place.  They  are 
either  tonic  or  clonic  in  character  and  too  often 
terminate    fatally.     Severe   forms    of    nervous 
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disease,  such  as  hemiplegia  and  neuritis,  have 
been  described  as  folJoAvdng  whooping-cough. 
Other  sequelae  of  importance  are  cardiac 
dilatation,  chronic  bronchitis,  emphysema  and 
tuberculosis. 

Second  attacks  of  whooping-cough  are  very 
rare. 

Diagnosis  is  always  difficult  in  the  catarrhal 
stage  unless  there  is  a  definite  history  of  exposure. 
When  a  cough  becomes  distinctly  paroxysmal 
and  is  worst  at  night  there  is  cause  for  suspicion. 
Vomiting  after  an  access  of  coughing  is  another 
suspicious  feature,  and  the  fact  that  the  cough 
itself  continues  to  grow  worse  and  resists 
appropriate  treatment  is  also  suggestive  of 
whooping-cough.  Blood  examination  may  be 
of  value,  as  the  leucocyte  count  is  liable  to  be 
high,  a  very  marked  increase  in  the  number 
of  lymphocytes  usually  taking  place.  Once 
the  whoop  has  developed  there  should  be  little 
difficulty  in  recognizing  the  disease. 

In  the  early  days  of  the  catarrhal  stage  the 
condition  may  suggest  measles.  Coryza,  how- 
ever, is  uncommon  and  the  absence  of  Kbplik's 
spots  will  give  assistance.  Tubercular  disease 
of  the  bronchial  glands  is  said  to  cause  spasms 
of  coughing  not  unlike  those  of  whooping-cough. 

The  prognosis  should  always  be  guarded  in 
patients  of  under  three  years  of  age.  Females 
are  said  to  have  a  worse  chance  of  recovery  than 
males.  The  outlook  depends  largely  upon  the 
condition  of  the  patient  at  the  time  of  the 
attack.  Rickety  and  tubercular  children  have 
a  high  mortality.  As  long  as  the  patient  is 
well  and  bright  in  the  intervals  between  the 
spasms  and  does  not  show  much  wasting  we 
may  take  a  favourable  view.  The  chief  causes 
of  death  are  the  complications,  and  the  mortality 
of  broncho-pneumonia  is  not  likely  to  be  less 
than  forty  per  cent,  of  those  attacked. 

As  regards  treatment  it  is  well  to  keep  children 
in  bed  during  the  catarrhal  stage.  Once  the 
whoop  is  developed  the  patient  can  be  allowed 
up,  always  provided  there  is  no  pyrexia. 
Although  many  recommend  warm  rooms  and 
even  temperatures  there  is  much  to  be  said  in 
favour  of  free  ventilation,  and  patients  can  be 
allowed  out  of  doors  safely  in  dr}''  weather. 
The  chest  may  be  rubbed  night  and  morning 
with  some  stimulating  oil  and  protected  with 
a  light  jacket  of  Gamgee  tissue.  In  severe  cases 
a  firm  flannel  binder  applied  round  the  abdomen 
and  lower  ribs  is  a  great  comfort  and  support 
during  the  paroxysms.  While  coughing  the 
child  should  be  supported  by  a  nurse,  and  a 
suitable  receptacle  should  be  in  readiness  for 
the  coughed-up  or  vomited  matter.  The  bowels 
should  receive  attention  and  constipation  be 
carefully  avoided. 

The  diet  should  be  light  and  in  severe  cases 
restricted  to  fluids.     The  average  patient  will, 


however,  tolerate  an  ordinary  diet,  care  being 
taken  to  avoid  substances  likely  to  cause  much 
acidity,  such  as  starchy  puddings,  jam  and  fruit. 
Much  food  is  often  lost  by  vomiting,  but  unless 
the  patient  shows  wasting  there  is  no  reason 
for  alarm.  In  bad  cases,  however,  it  is  wdse 
to  feed  immediately  after  a  paroxysm  and  allow 
time  for  digestion  before  the  next  is  due.  Some 
children  refuse  food  altogether  and  it  may  be 
necessary  to  employ  rectal  feeding  for  a  few 
days. 

As  regards  drugs  it  may  be  said  that  they  are 
very  disappointing.  A  few  drops  of  ipecacu- 
anha wine  given  at  regular  intervals  appear 
to  make  the  cough  more  easy.  Antispasmodic 
drugs  may  be  reserved  for  severe  cases.  Bella- 
donna, pushed  until  the  pupils  are  dilated,  is 
the  most  satisfactory.  It  may  be  combined 
with  small  doses  of  sodium  bromide.  Butyl 
chloral  hydrate,  in  doses  of  one  grain  every  two, 
four  or  six  hours  according  to  age,  is  sometimes 
successful  in  modifjdng  the  severity  of  the 
spasms.  When  one  drug  fails  it  is  wise  to  try 
another.  In  very  prolonged  cases  small  doses 
of  quinine  are  often  of  value.  A  vaccine 
prepared  from  the  bacillus  of  whooping-cough 
is  obtainable.  In  a  trial  at  the  Edinburgh  City 
Hospital  its  results  were  disappointing. 

Broncho-pneumonia  is  best  treated  under 
open-air  conditions.  Free  stimulation  is  often 
requisite  and  the  dieting  must  be  careful.  If 
there  is  much  cyanosis  leeches  are  often 
of  considerable  benefit.  Convulsions  may  be 
treated  Avith  hot  mustard  baths,  and  chloral 
and  bromide  should  be  given  by  the  rectum. 

The  patient  is  usually  isolated  for  six  weeks 
from  the  commencement  of  the  paroxysms. 
It  is  doubtful  if  this  is  really  necessary,  the 
infectivitv  being  very  slisht  after  the  first  week. 

C.  B.  K. 

MUMPS 

Etiology.  A  diplococcus,  obtained  by  Laveran 
and  Catrin  from  the  blood,  saliva,  parotid 
glands  and  testes  of  patients,  is  possibly 
the  cause  of  the  disease.  The  majority  of 
persons  attacked  are  between  the  ages  of  five 
and  fifteen  years.  Infants  very  rarelj^  suffer, 
and  after  the  age  of  forty  cases  are  very  rare. 
Mumps  does  not  appear  to  be  influenced  either 
by  season  or  climate.  The  injectinn  is  derived 
from  buccal  and  nasal  secretions  of  persons 
affected,  and  is  usually  communicated  by  direct 
contact. 

After  an  incubation  period  lasting  from  twelve 
to  twenty-six  days,  often  about  eighteen,  the 
actual  swelling  of  the  parotid  is  in  some  instances 
preceded  by  such  prodromal  symptoms  as 
chillness,  headache,  earache,  malaise,  and  fever. 
Epistaxis    is    also    occasionally    noted.     The 
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parotid  swelling  is  at  first  unilateral  and  is 
visible  in  the  hollow  below  the  ear.  It  spreads 
forwards  and  downwards  and  often  assumes 
considerable  dimensions.  Two  or  three  days 
later  the  gland  on  the  opposite  side  becomes 
affected.  The  submaxillary  and  sublingual 
glands  are  often,  but  not  always,  implicated, 
and  in  some  patients  the  cervical  glands  are  also 
enlarged.  The  lateral  swellings  may  meet  under 
the  chin,  and  as  there  is  often  some  oedema  of 
the  face  a  characteristic  and  somewhat  ridiculous 
appearance  is  presented  by  the  patient.  The 
skin  is  tense  but  not  reddened.  There  is  much 
tenderness  to  touch  but  little  pain  except  on 
moving  the  jaws.  There  is  often  difficulty  in 
opening  the  mouth.  The  fauces  are  probably 
always  congested,  and  there  is  said  to  be  special 
injection  of  the  mucous  membrane  in  the  neigh- 
bourhood of  Stenson's  duct.  In  some  patients 
the  mouth  is  dry,  in  others  there  is  excessive 
secretion  of  saliva. 

Fever  is  only  occasionally  present  and  has 
no  characteristic  curve.  It  is  probably  better 
marked  and  more  usual  in  adults  than  in 
children.  The  resolution  of  the  parotitis  takes 
place  in  most  instances  very  rapidly,  the  gland 
regaining  the  normal  in  a  week  or  ten  days  from 
the  onset.  Relapses,  however,  sometimes  occur. 
Suppuration  is  extremely  rare  and  must  be 
regarded  as  due  to  secondary  infection  by 
pyogenic  micro-organisms. 

Although  the  parotid  is  usually  the  gland 
primarily    affected,    other    localisations    of    the 
disease  must  be  remembered.     The  submaxillary 
gland  may  be  alone  attacked  or  its  enlargement 
may  precede  that  of  the  parotid.     Mumps  is  also 
liable  to  involve  the  sexual  glands.     Orchitis 
is  relatively  common,  occurring  in  about  one- 
fourth  of  males  above  the  age  of  puberty.     It 
usually  appears  about  one  week  after  the  onset, 
at  the  time  of  the  subsidence  of  the  parotid 
swelling.     It  may,  however,  be  the  only  mani- 
festation of  mumps,  a  point  which  should  be 
remembered    when    the    disease    is    epidemic. 
When  the  testis  is  attacked  the  constitutional 
symptoms  are  sometimes  severe.     The  pyrexia 
is   considerable,  and   shivering,    vomiting   and 
delirium  are  often  observed.     The  patient  may 
even  suffer  from  collapse.     The  testis  rapidly 
increases  in  size  and  is  very  tender  to  the  touch. 
It  is  not  always,  however,  very  painful,  and  some 
patients  may  become  very  ill  without  giving  a 
hint  that  they  are  suffering  from  any  local  con- 
dition.    The  epididymis   is  unaffected,   but  a 
slight  urethral  discharge  is  sometimes  present. 
The  inflammation  seldom  lasts  more  than  three 
or  four  days  and  the  swelling  subsides  as  rapidly 
as  it  appeared.     The  other  testis  may  become 
involved,  and  as  the  parenchjrma  of  the  gland 
may  be  affected,  a  serious  feature  of  the  condition 
is  the  possibility  of  subsequent  atrophy. 


In  some  outbreaks  Pancreatitis  appears  to  be 
relatively  common,  and  its  onset  is  attended 
by  alarming  symptoms  of  collapse.  There  may 
be  vomiting  and  acute  epigastric  pain,  and  in 
some  cases  a  tender  transverse  swelling  can  be 
palpated.  The  time  of  onset  usually  coincides 
Avith  the  subsidence  of  the  parotitis. 

It  is  not  necessary  to  refer  at  length  to  com- 
'plications.  These  are  for  the  most  part  rare. 
Arthritis  and  erythema  have  been  known  to 
occur.  More  important  are  the  acute  meningeal 
symptoms  which  sometimes  precede  the  paro- 
titis. These  usually  are  only  transient,  but 
a  true  meningitis  has  been  described  as  occurring 
in  convalescence.  Mental  disturbance  has  occa- 
sionally followed  an  attack.  Deafness  is  the 
most  common  complication  of  mumps.  It  may 
be  due  either  to  otitis  media  or,  Avhat  is  more 
important,  to  damage  done  to  the  labyrinth  by 
the  actual  virus  of  the  disease. 

During  an  epidemic  diagnosis  is  easy.  We 
have,  however,  to  distinguish  the  disease  from 
the  septic  parotitis  which  occurs  in  such  acute 
infectious  diseases  as  enteric  fever.  The  latter 
is  usually  unilateral  and  almost  always  sup- 
purates, whereas  in  mumps  we  expect  the  swell- 
ing to  be  bilateral  and  suppuration  is  extremely 
rare.  The  enlarged  glands  which  accompany 
scarlet  fever  and  diphtheria  have  been  mistaken 
for  mumps.  It  is  well  to  remember  that  in 
diphtheria  the  mouth  can  usually  be  opened 
easily,  whereas  a  very  moderate  amount  of 
parotitis  prevents  the  jaws  being  separated 
without  pain.  Other  conditions  to  be  remem- 
bered are  the  parotid  swellings  due  to  iodism 
and  lead  poisoning.  The  'prognosis  of  mumps 
is  uniformly  good,  but  the  possibility  of  subse- 
quent deafness  or  of  the  atrophy  of  one  or  both 
testicles  should  not  be  forgotten.  Children,  as 
a  general  rule,  suffer  less  and  recover  more 
quickly  than  adults. 

Treatment  in  mumps  is  chiefly  expectant. 
While  there  is  any  fever  the  patient  must  be 
kept  in  bed,  and  it  is  wise,  in  the  case  of  males, 
to  continue  this  restriction  until  the  risk  of 
orchitis  is  past,  say  for  ten  days.  Patients  who 
have  much  difficulty  in  mastication  vaW.  require 
a  fluid  or  soft-solid  diet.  It  is  wise  to  keep  the 
mouth  clean  by  the  regular  use  of  antiseptics. 
For  the  local  condition  hot  fomentations, 
frequently  renewed,  may  be  employed,  but  in 
mild  cases  it  is  sufficient  to  cover  the  swelling 
with  cotton-wool.  Much  relief  is  sometimes 
obtained  by  the  application  of  lint  smeared 
with  belladonna  ointment.  Should  orchitis 
occur,  the  parts  should  be  supported  by  a 
bandage,  and  fomentations  sprinkled  with 
laudanum  applied.  It  is  well  in  such  cases  to 
keep  the  bowels  freely  open. 

The  patient  should  be  kept  in  isolation  for 
three  weeks  from  the  first  symptoms,  and  in 
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prolonged  cases  for  a  week  after  the  complete 
subsidence  of  the  swellings.  A  long  quarantine, 
twenty-six  days,  is  necessary.  C.  B.  K. 

INFLUENZA 

Influenza  is  a  disease  Avhich  has,  from  time 
to  time,  appeared  in  Europe  in  severe  epi- 
demics, lasting  for  a  few  months,  and  then  has 
gradually  died  down.  The  most  recent  epidemic 
occurred  during  the  A\inter  of  1889-90,  the 
one  before  in  1847-48.  There  was  an  earlier 
epidemic  in  1836,  and  at  varying  intervals 
epidemics  are  reported  as  far  back  in  medical 
history  as  1173. 

In  the  1889  epidemic  the  cases  were  first 
recognized  in  St.  Petersburg  on  October  15. 
By  the  end  of  November  it  had  spread  to  Berlin, 
Vienna  and  Paris,  during  December  to  London 
and  NcAv  York,  and  by  January  nearly  all  parts 
of  the  civilized  world  were  affected.  It  spread 
first  along  the  main  routes  of  travel,  reaching 
the  capitals  before  the  country  towTis.  It 
attacked  all  classes  indiscriminately,  and  some 
idea  of  its  extent  can  be  gained  by  the  fact  that 
in  St.  Petersburg  it  Avas  estimated  that  by  the 
end  of  December  there  had  been  650,000  cases, 
nearly  three-quarters  of  the  whole  population. 
In  Paris  the  death  rate  for  the  last  Aveek  of  the 
year  Avas  61*7  per  1000,  as  against  the  average 
for  past  years  of  25-1. 

The  primary  epidemic  only  lasted  two  to 
three  months,  but  there  Avere  minor  ones  for 
some  years  afterAvards,  mainly  between  late 
autumn  and  spring.  In  recent  years  the 
epidemics  have  been  much  less  virulent  in  type, 
but  that  the  milder  nature  of  the  attacks  is  due 
to  acquired  immunity  on  the  part  of  the  popula- 
tion, and  not  to  attenuation  of  the  bacillus, 
is  rendered  probable  by  an  incident  foUoAving  the 
1847  epidemic.  In  1853  a  ship  arrived  at  the 
Pitcairn  Islands  on  May  15,  having  among  the 
crcAv  tAvo  or  three  cases  of  Avhat  was  supposed 
to  be  only  a  mild  bronchitis,  but  on  May  19 
typical  influenza  broke  out  on  the  Islands,  and 
by  May  25  "  only  ten  out  of  the  172  inliabitants 
Avere  able  to  attend  to  their  OAvn  wants." 

The  Organism.  The  bacillus  of  influenza  Avas 
discovered  by  R.  Pfeiffer  of  Berlin  in  1892.  It 
is  a  A'ery  minute  organism  about  l*2/x  long  by 
0'4/A  broad.  It  is  non-motile  in  a  hanging  drop. 
It  stains  faintly  as  compared  Avith  other  organ- 
isms, and  is  not  coloured  by  Gram's  method. 
It  is  best  shoAvn  by  floating  a  dry  coverslip 
preparation  on  a  dilute  solution  of  carbol- 
fuchsin  for  ten  minutes.  The  bacilli  have 
rounded  ends  and  no  capsules,  they  are  usually 
less  deeply  stained  in  the  centre  than  at  the 
poles.  They  often  lie  side  by  side  in  pairs, 
or  may  be  in  long  trains  like  schools  of  fish. 
Some  may  be  seen  within  pus  cells.     They  Avill 


only  groAv  on  nutrient  media  Avhen  haemoglobin 
is  present.  On  agar  smeared  AAith  blood  the 
colonies  are  colourless,  and  have  a  raised  trans- 
lucent appearance  like  dewdrops.  In  blood 
bouillon  Avhite  flocculi  form  and  fall  to  the 
bottom. 

The  bacilli  are  found  in  the  sputum,  AA^here 
they  may  be  almost  in  pure  culture ;  in  some 
cases  they  persist  for  weeks  or  even  months. 
They  are  often  present  in  the  nasal  discharge. 
They  are  found  in  the  small  bronchi  and  in  the 
lung  tissue,  also  in  the  pus  of  empyemata. 
They  have  been  demonstrated  in  the  membranes 
of  the  brain  in  cases  of  meningitis,  but  they 
are  A'ery  rarely  found  in  the  blood. 

Infectivity.  The  disease  is  highly  infectious. 
It  mduj  be  acquired  from  being  in  tlie  same  room, 
theatre,  or  church,  as  a  patient  or  convalescent. 
Patients  Avith  chronic  bronchitis  or  cough 
subsequent  to  an  attack  may  remain  infectious 
for  many  weeks.  Instances  are  quoted  of 
the  infection  being  conveyed  in  parcels  of 
clothing  and  even  in  letters. 

The  incubation  period  is  short,  between  two 
and  five  days. 

Onset.  In  the  original  epidemic  the  onset  of 
the  disease  Avas  remarkably  sudden.  People 
starting  out  feeling  perfectly  Avell  Avere  taken 
ill  in  the  street  and  unable  to  walk  home. 
There  was  usually  a  shivering  attack,  followed 
by  a  feeling  of  giddiness  and  intense  AA^eakness, 
sometimes  actual  fainting.  This  Avas  followed 
by  marked  frontal  headache  and  pains  in  the 
back  of  a  severe  character,  also  pains  in  the 
thighs  and  calves  of  the  legs.  The  temperature 
quickly  rose  to  102°  or  103°,  but  not  commonly 
much  higher.  The  pulse  became  rapid;  the 
patient  Avas  restless,  unable  to  sleep,  and  some- 
times delirious.  The  skin  Avas  hot  and  dry  at 
first,  but  if  perspiration  set  in  the  pains  in 
the  back  and  legs  Avere  relieved.  The  tongue 
in  a  short  time  was  SAvoUen,  marked  by  the  teeth, 
and  coA'ered  all  over  wdth  a  Avhitish  fur. 

NoAv-a-days  the  onset  is  not  so  acute.  There 
is  lieaAdness  in  the  head  and  a  feeling  of  Aveari- 
ness,  the  back  and  limbs  ache,  but  are  not 
really  painful ;   shivering  is  rare. 

Evanescent  rashes  of  different  kinds  some- 
times appear,  rose-coloured  spots  on  the  body 
and  limbs,  or  a  general  erythema,,  most  marked 
on  the  chest. 

After  the  onset  the  disease  spends  its  energy 
on  one  of  the  three  systems,  the  respiratory, 
the  nervous,  or  the  gastro -intestinal,  although 
in  all  cases  the  nervous  system  is  so  far  affected 
that  there  is  an  unusual  degree  of  Aveakness  and 
prostration. 

The  Respiratory  System. — When  the  respira- 
tory system  is  attacked  there  may  be  smarting 
of  the  eyes  and  coryza,  rarely  much  sneezing, 
epistaxis    very    occasionally.     The    throat    is 
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reddened,  but  can  hardly  be  called  sore;  there 
is  a  dry  irritating  cough  with  no  expectoration 
at  first,  not  necessarily  preceded  by  any  nasal 
or  conjunctival  symptoms.  On  auscultation 
there  are  perhaps  no  abnormal  physical  signs, 
or  only  a  few  crepitations  at  the  bases.  If 
no  complications  occur  the  temperature  faUs 
to  normal  after  three  or  four  days,  but  the  cough 
continues.  The  pulse  is  weak  and  quicker  than 
normal,  and  there  is  a  feeling  of  lassitude  and 
feebleness,  as  if  after  a  long  illness.  The  cough  ■ 
may  last  for  weeks  or  even  months  in  spite 
of  treatment,  and  is  sometimes  paroxysmal, 
almost  like  whooping  cough.  If  the  patient 
is  not  kept  in  bed  for  some  few  days  after  the 
temperature  falls  there  is  liability  to  relapse, 
with  a  return  of  fever  and  headache,  and 
possibly  pneumonia  as  a  comphcation.  The 
form  of  pneumonia  is  peculiar  to  the  disease. 
It  occurs  almost  exclusively  in  people  who  have 
attempted  to  keep  about  durmg  the  attack  of 
influenza,  or  in  those  who  have  got  up  too  early 
after  it. 

Pneumonia. — It  begins  in  an  insidious  way 
with  crepitations  at  the  base  of  one  lung  or  in 
the  region  of  the  angle  of  the  scapula,  and 
increase  of  cough.  The  temperature  does  not 
generally  rise  much  above  103° ;  rigor  is  un- 
common. The  pulse  is  quickened,  if  it  becomes 
intermittent  the  outlook  is  bad.  There  is 
more  or  less  delirium.  The  sputum  is  some- 
times rusty  or  blood-stained,  sometimes  not 
coloured,  usually  very  viscid.  There  is  a 
gradual  extension  upwards  of  the  area  of  crepi- 
tations, which  are  medium  and  moist,  not  fine 
and  dry  as  in  croupous  pneumonia.  Resonance 
becomes  diminished,  and  tubular  breathing  is 
heard  with  the  crepitations ;  pleural  friction 
is  also  often  present.  In  other  cases  the  first 
signs  of  pneumonia  are  dullness  and  tubular 
breathing  Avithout  any  crepitations.  The  in- 
flammation may  extend  day  by  day  nearly 
up  to  the  apex,  and  then  attack  the  base  of 
the  other  lung  and  spread  in  that,  while  there 
are  signs  of  commencing  resolution  in  the  part  ; 
flrst  involved.  The  temperature  remains  raised 
while  the  pneumonic  process  lasts,  often  as  long 
as  ten  days,  and  then  it  falls  by  lysis,  very  rarely 
by  crisis.  Though  not  so  acute  as  croupous 
pneumonia,  it  is  almost  more  fatal  owing  to 
the  length  of  the  illness  and  the  amount  of  the 
lung  that  may  be  involved. 

Empyema  is  not  uncommon  after  the  pneu- 
monia, when  this  has  been  accompanied  by 
pleurisy.  Gangrene  of  the  lung  and  bron- 
chiectasis are  rare  sequelae.  Occasionally  in 
influenzal  pneumonia  or  in  a  severe  attack  of 
influenza  there  is  a  sudden  onset  of  acute  oedema 
of  the  lungs.  Numerous  crepitations  are  heard 
every^'here,  though  there  may  be  very  little 
cough  and  no  sputum.     The  patient  becomes 


blue  and  livid,  and  is  delirious  or  unconscious. 
The  pulse  rate  rises  to  140  or  160,  and  respira- 
tions to  50  or  60.  This  is  a  condition  of  over- 
whelming poisoning  of  the  meduUary  nerve 
centres,  and  recovery  is  very  rare. 

Influenza  frequently  causes  inflammation  in 
the  sinuses  connected  with  the  naso-pharynx.  The 
middle  ear  is  most  commonly  afi'ected,  especially 
in  children,  leading  to  earache  and  suppuration, 
which  may  spread  to  the  mastoid  cells.  The 
frontal  and  maxiUary  sinuses  may  be  attacked, 
causing  great  pain  above  and  around  the  ej'es, 
from  catarrh,  and  suppuration  may  take  place. 
The  ethmoid  cells  also  may  be  implicated. 
Menmgitis  has  been  caused  by  spread  of  in- 
flammation from  each  of  these  sources. 

The  Nervous  System. — Influenza  may  attack 
the  nervous  system  with  such  intensity  that, 
after  a  sudden  onset  of  severe  headache  and 
pain  in  the  back,  the  patient  becomes  comatose 
in  a  few  hours,  and  may  even  be  dead  in  less 
than  a  day.  This  has  generaUy  occurred  where 
there  have  been  large  numbers  of  cases  of  in- 
fluenza in  a  confined  space,  as,  for  instance, 
in  a  training-ship  at  Portsmouth,  where  there 
were  six  deaths  from  coma.  In  other  cases  with 
rising  temperature  the  patient  becomes  drowsy 
and  apathetic,  and  lapses  into  coma  after  two 
or  three  days.  There  may  be  squint  and  various 
pareses  and  rigidities  and  other  evidence  of 
meningitis.  Post-mortem  there  is  a  condition 
of  meningo-encephaUtis  hsemorrhagica,  whichhas 
been  described  as  characteristic  of  influenza. 

Influenza,  again,  has  led  to  thrombosis  of 
cerebral  veins  and  sinuses. 

In  other  cases  there  is  profound  prostration 
with  muttering  delirium,  and  in  others  an  active 
maniacal  condition.  The  onset  of  insanity  has 
been  precipitated  in  those  who  have  been 
previously  insane,  or  who  have  had  a  strong 
hereditary  predisposition  to  it.  Already- 
existing  nervous  diseases,  such  as  locomotor 
ataxy  and  disseminated  sclerosis,  may  be  made 
much  worse. 

Neuralgia  and  Neuritis  are  not  uncommon 
sequelae  of  influenza.  The  neuritis  may  be  local, 
fairly  often  attacking  the  olfactory  nerves, 
and  causing  prolonged  or  permanent  loss  of 
smell,  or  rarely  the  optic  nerve,  producing  a 
retro-bulbar  neuritis,  wdth  loss  of  vision. 
Multiple  neuritis  comes  on  late  in  the  attack, 
it  chiefly  aft'ects  the  legs,  but  the  whole  body  and 
even  the  respiratory  muscles  may  be  involved. 
In  a  large  number  of  cases  the  cardiac  nerves 
are  injured.  During  the  acute  iUness  there  may 
be  intermittence,  or  tachycardia,  and  afterwards 
a  feebly-acting  rapid  heart,  which  may  cause 
death,  especially  if  care  is  not  taken  to  prolong 
the  time  in  bed  and  to  prevent  any  sudden 
exertion.  Angina  pectoris  may  be  a  sequela. 
The  influenzal  poison  may  lead  to  degeneration 


GENERAL  MEDICINE 


86 


INFLUENZA— COMPLICATIONS 


of  the  bundle  of  His,  and  set  up  permanent 
bradycardia. 

The  muscle  of  the  heart  is  also  often  affected, 
leading  to  loss  of  tone,  deficient  response  to 
exertion,  and  to  dilatation. 

Gastro-Intestinal  System. — In  the  abdominal 
form  of  influenza,  after  the  initial  pain  in  the 
head  and  back,  there  are  attacks  of  cramp  in 
the  stomach  and  griping,  with  frequent  vomiting 
and  diarrhoea  of  an  acute  character  lasting 
some  days,  from  which  the  patient  may  become 
very  collapsed.  In  other  cases  there  is  vomiting 
only  at  first,  followed  in  a  day  or  two  by  jaundice. 

Diagnosis.  In  the  origmal  epidemic  the  sud- 
denness of  the  attack,  the  marked  pam  in  back 
and  hmbs  and  great  prostration  left  little  room 
for  doubt  concerning  the  diagnosis.  It  resembled 
dengue  in  its  onset,  but  dengue  is  a  disease  of 
tropical  countries,  does  not  attack  the  respira- 
tory system,  is  always  accompanied  by  a  rash, 
and  the  pains  are  in  the  joints  as  weU  as  in 
the  muscles  and  last  much  longer.  Nowadays 
the  headache  and  pains  are  so  much  less  that 
they  may  have  to  be  inquired  for  in  cases  where 
a  troublesome  cough  or  unaccountable  physical 
depression  point  to  influenza.  The  bacillus 
may  have  to  be  sought  for  in  the  sputum. 

The  diagnosis  from  enteric  fever  is  by  no  means 
easy ;  it  is  a  not  uncommon  error  for  the  early 
stage  of  the  latter  to  be  mistaken  for  influenza. 
The  headache,  fever  and  feeling  of  iUness  are 
common  to  both.  The  tongue  is  smaller  and 
more  furred  in  the  centre  in  enteric,  and  there 
is  often  a  localised  flush  on  the  cheeks.  Moist 
sounds  in  the  lungs  are  more  commonly  sibili 
in  enteric  and  crepitations  in  influenza.  Before 
the  end  of  a  week  the  cHnical  picture  of  enteric 
is  generally  definite.  Gastro-intestinal  influenza 
more  resembles  ptomaine  poisoning.  In  jaun- 
dice due  to  influenza  the  temperature  is  higher 
than  in  ordinary  catarrhal  jaundice.  Often 
there  are  several  cases  in  the  same  epidemic, 
and  it  is  only  the  presence  of  other  forms  of 
influenza  which  distinguishes  them  from  Weil's 
disease.  Influenzal  pneumonia  is  recognized 
by  its  not  conforming  to  the  typical  physical 
signs  of  croupous  or  catarrhal  pneumonia,  and 
by  its  attacking  a  fresh  portion  of  lung  each 
day,  even  while  the  part  first  afl^ected  may  be 
clearing. 

When  there  are  said  to  be  frequently  re- 
curring attacks  of  influenza  it  is  well  to  look 
for  some  other  cause.  In  some  such  cases  there 
is  unsuspected  pus  in  the  urine,  and  the  attacks 
cease  or  become  less  frequent  under  treatment 
directed  to  the  urinary  tract. 

Treatment.  Absolute  rest  in  bed  should  be 
insisted  on  from  the  outset  of  the  attack  until 
the  temperature  has  fallen  beloAv  normal,  and 
longer  if  the  heart  shows  signs  of  weakness. 
The  diet  should  be  fluid  during  the  course  of  the 


fever,    and    afterwards    easily    digestible    and 
nourishing. 

For  the  pains  of  the  acute  onset  salicin, 
sahcylates,  Dover's  powder,  and  sometimes 
morphia,  used  to  be  given.  Now  there  is 
nothing  to  equal  aspirin,  which,  after  one  or 
two  ten-grain  doses,  usually  reheves  the  pains 
and  headache,  as  well  as  partly  reducing  the 
temperature.  A  dose  of  calomel  followed  by  a 
saline  draught  also  does  good  at  the  outset. 
Ammoniated  tincture  of  quinine,  carbonate  of 
ammonia,  and  liquor  ammonii  acetatis  are 
useful  when  the  respiratory  system  is  attacked. 
In  severe  cases  of  pneumonia,  and  in  the  con- 
dition of  acute  oedema  of  the  lungs  with  a 
running  pulse,  rectal  injections  of  four  to  six 
drachms  of  Warburg's  tincture  may  save  life. 
For  the  persistent  cough  often  left  after  influenza 
a  linctus  containing  heroin  is  the  m.ost  effective 
treatment. 

When  the  disease  affects  mainly  the  nervous 
system  aspirin  or  salicylates  act  better  in  com- 
bination with  strychnine  or  nux  vomica.  In 
cases  of  coma  hypodermic  quinine  has  some- 
times restored  the  patient  to  consciousness. 
For  meningitic  symptoms  it  would  seem  to  be 
worth  while  to  try  urotropin,  judging  from 
its  good  effects  in  epidemic  meningitis.  For 
the  gastro-intestinal  form  hydrocyanic  acid, 
bismuth,  and  sometimes  opium  are  needed; 
aspirin  does  good  if  it  is  not  vomited.  In  severe 
cases  hypodermic  strychnine  or  transfusion  may 
be  necessary. 

Most  cases  of  influenza  require  prolonged 
after-treatment  owing  to  the  bodily  and  mental 
depression.  For  this  tonics  containing  strych- 
nine should  be  given,  in  some  cases  hypophos- 
phites,  in  others  iron,  in  others  nitrohydrochloric 
acid  in  addition  do  most  good.  W.  B. 

CEREBRO-SPINAL    MENINGITIS 

Etiology.  The  causative  micro-organism  is 
the  diplococcus  intracellularis  of  Weichselbaum, 
which  is  found  in  the  cerebro -spinal  fluid  and 
meninges  of  persons  suffering  from  the  disease. 
The  coccus  occurs  in  pairs,  is  not  provided  \Wth 
a  capsule,  and  is  often  found  within  the  cells 
of  the  spinal  exudate.  It  is  negative  when 
examined  by  Gram's  method  and  grows  best 
on  a  medium  of  ascitic  fluid  and  agar.  Adults 
exposed  to  infection  appear  to  harbour  the 
micro-organism  very  frequently  in  their  faucial 
or  nasal  secretions,  and,  without  taking  the 
disease  themselves,  are  liable  to  disseminate  it 
by  coughing  or  spitting.  It  is,  indeed,  through 
the  medium  of  "  healthy  carriers  "  that  infection 
appears  to  take  place.  Such  fomites  as  spoons, 
cups,  handkerchiefs  and  so  forth  maj^  also  aid 
the  dissemination  of  infection.  Direct  infection 
does  not  seem  to  be  very  common. 
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Pathology.  It  is  generaUj'  held  that  the 
diplococcus  first  obtains  lodgment  in  the 
nasopharjTix  and  finds  its  way  to  the  base  of 
the  brain  by  the  lymphatic  vessels  through  the 
cribriform  plate.  The  typical  lesions  consist  of 
an  acute  inflammation  of  the  pia-arachnoid,  wdth 
effusion,  sometimes  merely  turbid,  often  quite 
purulent,  into  the  subarachnoid  space.  In  most 
cases  the  under  surface  of  the  cerebellum  and 
pons  suffer  most  and  may  be  covered  with  a 
gelatinous  exudate.  The  cord  usually  shows 
well-marked  inflammation  and  may  be  thickly 
plastered  "u-ith  sticky  pus. 

Cerebro -spinal  meningitis  may  occur  in  wide- 
spread epidemics  or  in  very  small  sporadic 
outbreaks.  The  post-basic  meningitis  seen  not 
infrequently  in  children's  hospitals  appears  to 
be  the  same  disease  as  the  epidemic  form, 
but  presents  certain  bacteriological  distinctions 
^•hich  need  not  be  very  serioush'  considered. 

After  an  incubation  period  of  probably  under 
ten  days  the  fever  commences  suddenly  with 
acute  symptoms.  The  patient  may  become 
unconscious  at  once.  More  usually  intense 
headache,  vomiting  and  stiffness  and  pain  in  the 
neck  are  the  outstanding  features  of  the  invasion. 
Some  degree  of  pjTcxia  is  always  present,  but 
the  temperature  varies  much  in  different  cases. 

As  regards  the  course  of  the  illness  it  may  be 
divided  into  two  stages,  the  acute  and  the 
chronic.  Should  death  not  occur  in  the  first 
fortnight  the  patient  may  either  recover  or 
enter  upon  a  prolonged  chronic  stage  which  not 
infrequently  terminates  fatally.  The  duration 
of  the  acute  stage  varies  from  a  few  hours  to 
about  three  weeks.  In  very  severe  cases  death 
occurs  in  the  first  few  days.  The  patient  is 
flushed  and  often  slightly  cyanosed.  The  mind 
is  confused  and  delirium  is  common.  Adults 
complain  much  of  headache  and  of  pain  in  the 
back  of  the  neck.  The  head  is  held  rigidly 
retracted.  Strabismus  and  inequality  of  the 
pupils  are  sometimes  observed.  The  tempera- 
ture is  very  variable,  often  falling  to  nearly  the 
normal  line.  Some  suggestion  of  general  im- 
provement often  accompanies  such  remissions 
of  the  fever,  but  acute  symptoms  are  always 
liable  to  recur.  In  the  most  severe  type  of 
case  petechial  spots  and  purpuric  haemorrhages 
of  moderate  size  may  appear  upon  the  skin 
within  twenty-four  hours  of  the  onset ;  but  this 
feature  of  the  disease  is  not  to  be  expected  in 
more  than  twenty  per  cent,  of  patients.  Herpes, 
especially  of  the  lips,  is  much  more  common 
and  is  a  valuable  aid  to  diagnosis. 

Kernig's  sign  is  present  from  the  first  and 
persists  through  the  whole  illness,  being  the 
last  sign  of  the  disease  to  disappear.  With  the 
thigh  semiflexed  on  the  abdomen  it  is  impossible 
to  extend  the  leg  of  the  patient.  The  knee- 
jerks  are  often  normal  but  may  be  abolished. 


Hyperaesthesia  is  very  common  and  the  patient 
appears  peculiarly  sensitive  to  cold.  Total 
deafness  or  bHndness  may  be  present  from 
the  first. 

A  very  large  proportion  of  the  total  deaths 
occur  in  the  first  week  of  illness.  The  respira- 
tion becomes  laboured,  the  face  cyanosed,  and 
hyperpyrexia  often  supervenes.  Occasionally 
the  disease  terminates  by  a  fatal  syncope.  On 
the  other  hand,  especially  in  serum-treated 
cases,  improvement  may  be  manifest  at  about 
the  end  of  the  first  ten  days  and  the  symptoms 
gradually  disappear. 

If,  however,  no  improvement  occurs  the 
patient  ultimately  enters  the  chronic  stage. 
^Vhile  the  chief  symptoms  of  the  disease  con- 
tinue, the  temperature  becomes  subacute  and 
marked  wasting  sets  in.  The  emaciation  is 
quite  independent  of  the  amount  of  food  taken 
by  the  patients,  many  of  whom  eat  voraciously. 
In  young  children  opisthotonus  is  common,  and 
head  retraction  and  neck  rigidity  usually  persist 
in  all  cases.  Vomiting,  apparently  causeless, 
occurs  at  frequent  intervals.  Convulsions  not 
infrequently  occur  and  may  terminate  the  case. 
Such  symptoms  as  ptosis,  nystagmus,  strabis- 
mus and  conjugate  deviation  are  all  liable  to 
appear,  and  chronic  hydrocephalus  is  a  common 
sequel  in  the  later  stages.  Death  is  often  long 
delayed,  sometimes  for  three  or  four  months. 
But  the  patient  sometimes  survives  even  the 
chronic  stage  and  makes  a  slow  recovery, 
Kernig's  sign  being  the  last  symptom  to  dis- 
appear. 

The  complications  of  the  fever  are  unimportant, 
except  for  those  which  affect  the  ear  or  eye. 
Cerebro -spinal  meningitis  is  a  frequent  cause  of 
deaf-mutism.  The  deafness  is  usually  due  to 
damage  to  nerves,  but  may  follow  otitis  media. 
The  eye  may  be  destroyed  or  permanently 
damaged  by  panophthalmitis  following  con- 
junctivitis or  corneal  ulcer,  or  blindness  may 
be  the  result  of  central  lesions. 

Relapses,  after  an  interval  of  complete  apy- 
rexia  and  freedom  from  acute  symptoms,  are 
somewhat  common  in  those  who  survive  the 
acute  stage. 

Diagnosis  depends  upon  the  detection  of  the 
meningococcus  in  the  spinal  fluid.  Sudden 
onset  of  illness  with  headache,  vomiting,  neck 
rigidity  and  Kernig's  sign  are  sufficient  to  justify 
lumbar  puncture.  The  patient  should  lie  on 
the  side  with  the  knees  well  drawn  up  and  the 
head  and  shoulders  as  far  forward  as  possible. 
A  long  needle  mth  a  large  bore  from  a  serum 
sjringe  is  all  that  is  required.  The  spines  of  the 
vertebrae  having  been  made  prominent,  the 
needle  should  be  thrust  into  the  space  between 
the  fourth  and  fifth  lumbar  vertebrae — which  is 
on  the  level  of  a  line  between  the  summits  of 
the  iliac  crests.     In  children  the  middle  line 
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will  be  found  most  satisfactory,  the  needle  being 
inserted  between  the  spines  either  absohitely 
straight  or  Mith  a  shght  upAvard  slant.  In 
adults  a  point  about  three-eighths  of  an  inch  to 
the  right  or  left  of  the  middle  line  should  be 
chosen  and  the  puncture  made  betA^een  the 
lamina?.  Fluid  is  struck  at  a  depth  var3dng 
from  one  and  a  half  inches  in  young  children  to 
nearly  three  and  a  half  in  some  adults.  It 
usually  exudes  in  drops,  but  jnny  spout  in  a 
continuous  stream  if  there  is  much  pressure. 
In  delirious  patients  a  general  ansesthetic  is 
advisable. 

The  fluid  is  turbid  or  even  purulent  in  the 
acute  stage.  In  the  chronic  stage  it  is  sometimes 
quite  clear,  but  the  contained  cells  will  be  poly- 
morphs, differing,  therefore,  from  the  lympho- 
cytes found  in  the  clear  fluid  of  tubercular  cases. 
A  smear  preparation,  stained  with  methj'lene 
blue,  shows  in  addition  to  the  cells  a  varying 
number  of  diplococci,  some  of  Avhich  are  almost 
certain  to  be  intracellular.  It  must  be  re- 
membered that  turbidity  of  the  fluid  may  be 
due  to  other  conditions,  such  as  pneumococcal 
or  septic  meningitis.  From  these  conditions, 
as  well  as  from  tubercular  meningitis,  acute 
lobar  pneumonia,  enteric  fever  and  other  acute 
infections,  the  disease  must  be  distinguished. 

As  regards  prognosis  the  mortality  of  patients 
untreated  by  serum  varies  from  fifty  to  eighty 
per  cent,  in  different  outbreaks.  Infants  of 
under  one  year  seldom  recover.  As  in  diph- 
theria the  chances  of  the  patient  become  less 
with  each  day  that  passes  before  a  suitable  serum 
is  given. 

Treatment,  unless  serum  can  be  procured,  is 
merely  palliative.  Hot  baths,  frequently  re- 
peated, do  much  to  relieve  the  pain,  and  such 
drugs  as  phenacetin,  sulphonal  and  veronal 
have  been  used  freely  to  control  the  headache 
or  to  procure  sleep.  Morphia  is  more  effective, 
but  it  is  better  avoided.  An  attempt  should 
be  made  to  obtain  either  Flexner's  serum  or 
Dopter's.  Both  of  these  have  proved  their 
efficacy.  But  if  they  are  not  available  some 
antimeningococcic  serum  must  be  procured  and 
injected  into  the  spinal  canal.  After  abstracting 
a  certain  amount  of  fluid  the  serum  is  introduced 
in  its  place,  the  general  rule  being  not  to  inject 
more  serum  than  the  amount  of  fluid  with- 
draAvn.  Average  doses  are  30  c.c. ,  repeated  daily 
for  four  days,  or  longer  if  by  that  time  improve- 
ment is  not  manifest.  The  safest  guide  is  the 
condition  of  the  fluid.  As  long  as  diplococci 
are  present  it  is  wise  to  continue  the  injections. 
After  each  injection  the  foot  of  the  bed  should 
be  raised  for  a  few  hours  to  encourage  the 
distribution  of  the  serum  to  the  base  of  the 
brain.  Serum  is  but  little  use  after  the  first 
Aveek. 

In  chronic  cases  vaccines  obtained  from  the 


!  patient's  oAvn  meningococci  may  be  used  with 
advantage. 

Isolation.  It  is  well  to  isolate  the  patient. 
The  length  of  his  detention  depends  more  upon 
his  strength  than  anything  else,  but  three  or  four 
Aveeks  are  apparently  sufficient.  Qnarantine,  if 
employed,  should  last  ten  days.  If  preferred, 
contacts  should  be  bacteriologically  examined 


and  "  carriers  "  isolated. 


C.  B.  K, 


ERYSIPELAS 


Erysipelas  is  due  to  infection  by  the  strepto- 
coccus pyogenes  Avhich,  in  an  ordinary  case,  is 
found  in  the  lymphatic  A^essels  and  spaces  of 
the  corium,  and  is  most  abundant  in  the  area 
just  beyond  the  spreading  edge  of  the  derma- 
titis. The  micro-organism  gains  entrance  by 
a  Avound  or  microscopic  abrasion  of  the  skin. 
The  disease  is  most  prevalent  in  the  Avinter 
months,  and  is  more  common  in  females  than 
in  males,  though  it  is  much  more  fatal  to  the 
latter.  While  it  is  not  uncommon  in  the  ncAvly 
born,  the  vast  majority  of  patients  are  over 
twenty  years  of  age.  The  infection  may  be 
disseminated  by  hands,  instruments  and  other 
fomites  in  a  surgical  ward.  In  most  cases, 
however,  it  is  difficult  to  trace. 

After  an  incubation  stage  of  from  three  to 
eight  days  the  illness  commences  suddenly,  AAdth 
a  rapidly  rising  temperature,  headache,  chills 
and  often  vomiting.  The  dermatitis  is  often 
recognizable  from  the  first.  The  face  is  in  most 
cases  the  situation  attacked,  and  common 
starting-points  of  the  inflammation  are  the 
inner  canthus  of  the  eyelids  or  the  neighbourhood 
of  the  nostril.  The  skin  becomes  deep  red  in 
colour,  sAvollen  and  sometimes  shiny.  It  is 
tense  to  the  touch  and  feels  hot.  The  inflamed 
area  is  raised  above  the  normal  skin  and  its 
margin  is  felt  as  a  raised  ledge,  the  spreadi^ig 
edge  of  erysipelas.  There  is  much  local  dis- 
comfort, a  burning  sensation  and  tenderness  of 
the  skin  being  usually  complained  of.  The 
spread  of  the  dermatitis  is  most  rapid  in  those 
situations,  such  as  the  eyelids,  Avhere  the  skin 
is  lax.  The  eyes  are  nearly  ahvays  completely 
closed  by  the  oedema.  The  ad\"ance  is  often 
checked  in  places  where  the  skin  is  tense,  as 
at  the  edge  of  the  scalp  or  the  line  of  the  loAver 
jaAv.  In  sharp  cases  it  is  usual  to  see  hlebs  or 
blisters  of  varying  size,  and  occasionally  super- 
ficial necrosis  takes  place  in  small  areas. 
Desquamation,  often  xery  profuse,  almost 
invariably  follows. 

During  the  attack  the  temperature  tends 
to  remain  high,  102°  to  104°,  Avith  but  little 
morning  remission.  With  the  cessation  of  the 
spread  of  the  dermatitis  it  falls,  usually  by 
crisis.     The    duration    of    the    fever    is    very 
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variable.  Constitutional  symptoms  are  gene- 
rally severe.  Headache  is  often  persistent. 
Insomnia  and  delirium  are  frequently  observed. 
Albumin  is  often  present  in  the  urine  and,  as 
in  other  fevers,  congestion  of  the  lungs  and 
hj-postatic  pneumonia  may  supervene  in  very 
prostrate  patients.  Death  may  occur  from 
this  cause  or  from  heart  failure. 

As  apart  from  facial  cases  the  disease  may 
start  from  a  wound  in  any  situation,  and  it  is 
not  unusual  to  find  it  on  the  extremities.  In 
a  small  minority  of  patients  the  dermatitis 
wanders  over  a  large  part  of  the  body,  starting 
from  the  face  or  elsewhere.  When  it  involves 
the  scalp  the  symptoms  are  usually  severe. 
The  fauces  and  larynx  may  also  be  implicated 
in  cases  of  facial  erysipelas.  The  disease  may 
also  attack  the  navel  in  infants,  erysipelas 
neonatorum,  and  occasionally  it  has  been  knowTi 
to  follow  vaccination.  ^Vhen  the  deeper  struc- 
tures are  involved  in  the  inflammation  erysipelas 
is  described  as  phlegmoyious,  and  this  con- 
dition is  probably  due  to  a  mixed  infection. 
Suppuration  and  extensive  sloughing  not  in- 
frequently follow  it. 

Relapses  and  second  attacks  of  erysipelas 
are  extremely  common. 

Diagnosis.  The  main  point  is  the  definitely 
raised  margin.  In  erysipelas,  again,  the  in- 
tensity of  the  inflammation,  the  brightest 
colour,  the  greatest  tenderness,  and  so  forth, 
are  all  best  marked  at  the  periphery,  Avhereas 
at  the  point  of  origin  the  inflammation  may 
already  be  subsiding  and  desquamation  com- 
mencing. The  presence  of  bullae  or  vesicles  is 
also  in  favour  of  erysipelas.  Should  the 
swelling  spread  to  the  neighbourhood  of  the 
ear,  the  auricle,  which  is  spared  by  the  oedema 
due  to  parotitis  or  alveolar  abscess,  is  almost 
always  involved. 

Prognosis.  The  case  mortality  of  the  disease 
is  about  five  per  cent.  Newly-born  children 
and  alcoholic  adults  form  the  two  classes  of 
patients  in  whom  erysipelas  is  most  fatal. 

Treatment.  General  treatment  may  well  be 
limited  to  an  appropriate  fever  diet,  judicious 
stimvilation  of  elderly  patients,  and  the  timely 
administration  of  hypnotics  should  the  insomnia 
be  troublesome.  The  temperature  need  not 
be  interfered  with,  but  an  ice-cap  often  gives 
great  relief  in  cases  of  persistent  headache.  In 
"wandering  cases  "  strychnine  is  of  some  use  as 
a  general  tonic.  It  used  to  be  the  fashion  to  give 
iron,  but  its  value  has  been  much  overrated. 

As  regards  specific  treatment,  antistrepto- 
coccal  serum  may  be  i;sed,  but  it  seldom  gives 
good  results.  If  employed,  the  doses  should  be 
large,  say  40  c.c.  at  least  twice  daily.  Vaccines 
have  been  tried,  and  it  is  possible  that  in 
prolonged  wandering  cases  they  might  be 
successful. 


Local  treatment  is  often  of  the  greatest 
comfort  to  the  patient.  It  seldom  limits  the 
spread  of  the  dermatitis.  Good  preparations  to 
use  are  :  (1)  a  saturated  solution  of  magnesium 
sulphate  painted  on  the  face  or  applied  on  a 
lint  mask;  (2)  an  ointment  of  one  part  of 
ichthyol  to  ten  of  vaseline  smeared  over  the 
affected  part ;  or  (3)  a  simple  dusting  powder 
of  boracic  acid,  subnitrate  of  bismuth  and 
starch.  All  these,  especially  the  first,  can  be 
trusted  to  allay  irritation  and  decrease  dis- 
comfort. The  methods  to  prevent  the  advance 
of  the  dermatitis  by  painting  bands  of  liniment 
of  iodine,  or  of  nitrate  of  silver,  in  front  of  its 
margin  are  quite  unreliable.  In  completely 
untreated  cases  the  duration  of  the  disease 
is  most  variable  and  it  is  therefore  difiicult  to 
estimate  the  value  of  anv  method  of  treatment. 

C.  B.  K. 

LOBAR    PNEUMONIA 

Lobar  Pneumonia  is  a  general  infective  disease, 
the  chief  signs  of  which  are  to  be  found  in 
association  with  the  lung. 

Typically  the  disease  runs  a  definite  course  of 
short  duration,  has  a  sudden  termination  and 
may  occur  in  epidemic  form.  It  is  due  to 
infection  by  a  well-established  organism,  the 
pneumococcus  of  Erankel,  which  may  be  easily 
isolated  from  the  sputum  and  in  most  cases 
grown  from  the  blood  stream. 

There  is  now  increasing  evidence  to  show  that 
other  organisms  besides  the  pneumococcus  may 
be  responsible  for  this  disease.  For  in  a  number 
of  cases  the  only  organism  recovered  has  been 
the  bacillus  of  Friedlander  or  the  influenza 
bacillus,  though  the  latter  usually  gives  rise  to 
lesions  which  have  a  broncho-i^neumonic  distri- 
bution. 

Lobar  pneumonia  is  common  to  both  sexes, 
but  occurs  much  more  frequently  in  males. 

No  age  is  exempt  from  the  disease.  It  is 
frequently  met  -wdth  in  infants  and  children  up 
to  the  age  of  five  years,  and  after  that  age  is 
most  prevalent  from  fifteen  vears  to  middle 
life. 

The  occurrence  in  children  is  much  more 
marked  than  is  generally  supposed.  At  the 
East  London  hospital  for  children  during  the 
years  1909  and  1910,  574  cases  of  pneumonia  of 
all  sorts  were  admitted.  Of  these  326  (56"8 
per  cent.)  were  found  to  be  suffering  from  lobar 
pneumonia.  Of  all  the  cases  that  died  and 
came  to  post-mortem  examination  only  12*9 
per  cent,  were  found  to  have  died  of  lobar 
pneumonia,  and  when  death  did  occur  it  was 
usually  found  to  be  due  to  the  supervention 
of  some  complication,  such  as  pericarditis  or 
meningitis. 

Thus  during  infant  life  lobar  pneumonia    is 
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quite  a  common  disease,  but  one  which  in  itself 
has  a  very  low  mortality. 

Frequently,  too,  a  secondary  broncho- 
pneumonia may  become  engrafted  upon  a 
lobar  pneumonia  and  lead  to  a  fatal  issue 
(Eustace  Smith).  Among  predisposing  causes 
exposure  ranks  easily  first,  and  the  disease  is 
especially  prevalent  among  those  who  are  subject 
to  great  changes  of  temperature. 

Exposure  undoubtedly  acts  by  lowering  the 
resistance  of  an  individual  to  the  infecting 
organism.  Pneumococci  are  to  be  found  in  the 
tonsillar  mucus  of  most  persons,  but  it  is  only 
under  circumstances  favourable  to  their  de- 
velopment that  they  become  pathogenic.  The 
debility  common  to  those  who  suffer  from 
chronic  diseases  such  as  renal  disease,  diabetes 
and  pulmonary  tuberculosis  renders  them 
pecuHarly  susceptible  to  infection. 

Trauma  undoubtedly  acts  as  a  predisposing 
cause  in  some  cases,  the  association  between 
the  occurrence  of  an  injury  and  the  onset  of  the 
disease  being  very  definite. 

The  disease  may  also  spread  by  direct  conta- 
gion and  so  may  occur  in  epidemic  form. 

A  previous  attack,  far  from  protecting,  seems 
to  predispose,  for  it  frequently  happens  that  the 
disease  occurs  many  times  in  the  same  indi- 
vidual :  as  many  as  twenty  such  attacks  have 
been  reported,  and  in  the  throats  of  those  who 
have  suffered  from  a  previous  attack  pneumo- 
cocci are  found  to  be  present  in  much  increased 
numbers ;  this  fact  perhaps  accounts  for  the 
recurrence. 

The  onset  is  usually  sudden,  the  patient  being 
taken  while  in  apparent  health  with  a  rigor  of 
greater  or  less  intensity.  In  no  disease  is  the 
rigor  so  marked  and  so  prolonged  as  in  lobar 
pneumonia.  It  may  last  as  long  as  thirty 
minutes,  the  temperature  rapidly  rising  to  103° 
or  104°  F. 

Very  soon  the  usual  signs  and  symptoms  of 
an  acute  illness  set  in  :  headache,  pain  in  the 
back  and  limbs,  anorexia,  furred  tongue,  flushed 
cheeks  and  general  malaise.  Often  the  flush  is 
most  marked  on  the  side  of  the  lesion. 

Rarely  the  onset  may  be  marked  by  an 
attack  of  haemoptysis.  In  cliildren  a  convulsion 
may  replace  the  rigor  and  is  often  accompanied 
by  vomiting. 

Pain  is  nearly  always  present.  It  may  be 
referred  to  the  front  of  the  chest  just  below  the 
nipple  or  to  the  axilla  on  the  affected  side  and 
is  usually  very  severe.  It  is  due  to  involve- 
ment of  the  pleura  covering  the  affected  lung. 
The  pain  may  be  referred  to  the  epigastrium 
when  the  pleura  covering  the  diaphragm  is 
involved  or  to  the  appendix  region  or  to  the 
umbilicus  :  the  latter  is  due  to  involvement  of 
the  intercostal  nerves  and  is  referred  by  them  to 
the  abdomen. 


Cough  is  an  early  and  important  symptom  : 
it  is  at  first  short,  dry  and  frequent,  and  soon  is 
accompanied  by  the  expectoration  of  sputum 
which  at  first  is  frothy,  but  later  becomes  blood- 
stained, airless  and  very  tenacious  :  the  so-called 
"  rusty  "  sputum. 

The  sputum  rapidly  becomes  more  viscid  and 
the  colour  varies  from  bright  red  to  brown 
orange  or  yellow,  depending  upon  the  amount 
of  blood  contained  in  it.  The  viscidity  is  such 
that  it  frequently  has  to  be  ^A-iped  from  the 
patient's  mouth  and  the  vessel  which  contains 
it  can  be  inverted  without  the  contents  escaping. 

This  tenacious  quahty  of  the  sputum  is  a  very 
important  diagnostic  point  because  of  its  con- 
stancy in  this  disease.  In  cases  that  are  doing 
badly  this  feature  will  often  become  less  marked, 
so  that  its  disappearance  is  to  be  regarded  as  a 
bad  prognostic  sign.  The  sputum  contains  an 
excess  of  chlorides  and  minute  fibrinous  casts 
of  the  bronchioles,  and  films  made  from  it  show 
pneumococci  to  be  present  in  large  numbers. 

Dyspnoea  is  almost  a  constant  feature  of  lobar 
pneumonia,  the  respirations  being  increased 
from  the  first  and  reaching  anything  from 
forty  to  sixty  or  even  eighty  to  the  minute. 
The  pulse-rate,  though  increased,  is  not  increased 
in  proportion  to  the  temperature,  so  that  the 
pulse-respiration  ratio  is  altered  and  may  become 
one  to  two  or  one  to  one  and  a  half,  this  dis- 
turbance being  of  some  help  in  diagnosis.  The 
dyspnoea  is  due  in  the  main  to  the  eftect  of  the 
circulating  toxin  upon  the  respiratory  centre  and 
to  the  fever.  The  respiratory  movements  are 
less  marked  and  therefore  more  frequent  otsing 
to  the  pain  caused  by  the  pleuris}-.  The  amount 
of  lung  thrown  out  of  action  and  therefore 
functionless  has  little  to  do  with,  the  occurrence 
of  dyspnoea,  for  it  is  a  well-knoAm  clinical  fact 
that  the  crisis  may  take  place  and  with  the  dis- 
appearance of  the  fever  the  respirations  may  fall 
to  normal,  and  this  without  any  change  in  the 
physical  signs. 

The  temperature  rises  rapidly  with  the  rigor 
and  may  reach  its  maximum  within  a  few 
hours,  usually  about  103°  or  104°  F.  It  is  as 
a  rule  maintained  throughout  the  disease — the 
daily  variation  being  not  more  than  one  degree — 
and  ends  suddenly  with  the  crisis,  falling  as 
rapidly  as  it  rose.  After  the  crisis  the  tempera- 
ture often  becomes  subnormal  and  the  fall  is 
accompanied  by  profuse  sweating  and  much 
collapse.  During  the  next  day  or  two  the 
temperature  often  rises  a  degree  or  so  before  it 
finally  settles  down.  Exceptionally,  daily  inter- 
missions ina,y  occur  and  the  defervescence  be 
spread  over  some  days. 

Physical  Signs.  The  inflammatory  process 
starts  in  most  cases  at  the  base  of  the  lung  and 
more  commonly  on  the  right  side.  The  lung 
may  be  first  involved  posteriorly  and  the  spread 
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take  place  forn"ards,  or  anteriorly  and  the  \ 
spread  take  place  backwards,  until  finally  the  ] 
whole  of  one  lobe  or  even  of  one  lung  is  involved,  j 
Both  sides  may  be  affected.  j 

The  apex  may  be  first  involved  or  the  disease   \ 
may  start  in  the  centre  of  a  lobe  gi^^ng  rise  to  a 
central  pneumonia. 

Movement  is  less  marked  on  the  affected  side 
or,  with  a  base  involved,  movement  may  appear 
exaggerated  at  the  corresponding  apex.  If  the 
lesion  be  extensive  and  on  the  left  side,  the 
sohd  lung  may  conduct  the  cardiac  pulsations 
to  the  chest  wall  and  give  the  impression  of  a 
M-ide  area  of  cardiac  pulsation.  The  affected 
base  Av-ill  often  show  an  actual  increase  in 
measurement.  Vocal  fremitus  is  increased  over  | 
the  affected  side  and  often  the  pleural  friction 
can  be  felt. 

In  the  early  stages  of  the  disease  before  con- 
sohdation  has  taken  place  a  note  of  higher  pitch 
than  normal  can  often  be  obtained  over  the 
affected  area  and  also  above  a  piece  of  soHd 
lung  in  the  later  stages.  This  is  probably  due 
to  a  spread  of  the  inflammatorv^  process  to  the 
lung  tissue  causing  a  loss  of  the  elasticity  normal 
to  it  so  that  alveoh  get  over-distended.  This  is 
here  (as  in  pleurisy  with  effusion)  a  grave  prog- 
nostic sign  when  it  occurs  in  the  opposite  lung. 
When  the  lung  becomes  soHd  the  note  to  per- 
cussion becomes  dull,  the  dullness  being  not  so 
marked  and  being  not  so  "  flat  "  as  in  the  case 
of  fluid. 

With  resolution  this  dullness  often  disappears 
entirely,  but  it  often  happens  that  in  those  cases 
which  are  accompanied  by  some  shght  amount 
of  effusion  fibrin  gets  deposited  on  the  pleura 
and  the  pleura  becomes  thickened,  thus  the 
note  remains  impaired  for  a  very  long  time,  if 
not  permanently. 

The  various  sounds  heard  in  the  pneumonic 
chest  are  best  considered  firstly  in  relation  to 
the  normal  respiratory  murmur  and  variations 
of  it,  and  secondly  with  respect  to  added  sounds. 

The  true  vesicular  murmur  is  early  altered  in 
quality,  being  at  first  partly  suppressed  and  later 
becoming  irregular  and  harsh  in  quality  as  the 
exudation  is  poured  out.  Finally,  when  the 
lung  becomes  solid,  true  bronchial  breathing  is 
estabhshed,  due  to  the  laryngeal  sounds  being 
conducted  to  the  chest  wall  by  means  of  the 
patent  tubes  and  solid  lung.  When  fuUy 
estabhshed  the  sounds  of  inspiration  and 
expiration  are  of  equal  length,  and  if  the  pitch 
of  the  note  be  high  it  may  be  taken  to  indicate 
that  the  smaller  tubes  are  stiU  patent.  In  those 
rare  cases  of  massive  pneumonia  where  the  tubes 
are  filled  with  exudation  the  respiratory  murmur 
may  be  suppressed  or  almost  entirely  absent. 

The  voice  sounds  are  much  increased  in  lobar 
pneumonia  and  often  sound  as  though  shouted 
into  the  end  of  the  stethoscope  (bronchophony) ;  . 


they  may  have  a  nasal  quahty  (aegophony),  but 
this  latter  is  not  so  marked  as  when  heard  above 
a  pleural  effusion. 

The  first  added  sound  to  be  heard  is  the  fine 
crepitant  rale  or  hair  crepitation.  This  is  to  be 
heard  at  the  end  of  inspiration  only  at  first,  but 
as  the  inflammatory  process  extends  it  becomes 
evident  all  through  the  respiratory  phase  and 
then  becomes  less  marked  as  the  lung  becomes 
more  sohd  and  bronchial  breathing  is  established. 
This  fine  rale  is  probably  due  to  the  separation 
of  sticky  exudate  in  the  air  cells  and  not  to  early 
pleurisy,  as  is  sometimes  maintained.  Many 
coarser  rales  are  also  to  be  heard  when  the  disease 
is  in  full  blast.  Later  when  resolution  takes 
place  and  the  bronchial  breathing  disappears 
many  coarse  rales  are  to  be  heard  over  the 
aftected  area — the  redux  crepitation. 

Pleural  crepitus  is  to  be  heard  usually  over 
the  site  of  the  pain.  It  is  to  be  distinguished 
from  the  pulmonary  added  sound  by  being 
much  coarser  and  louder  and  as  though  just 
beneath  the  end  of  the  stethoscope.  It  ceases 
when  the  breath  is  held. 

The  heart  is  not  displaced.  There  is  always 
some  amount  of  dilation  but  no  actual  dis- 
placement, unless  there  is  effusion  present  at 
the  same  time.  In  a  severe  case  the  right  heart 
may  be  found  to  extend  weU  to  the  right  of  the 
sternum,  and  pulsation  may  be  seen  there,  in 
which  case  cyanosis  is  usually  marked.  The 
apex  beat  has  lost  some  of  its  force. 

The  cardiac  sounds  must  be  carefully  noted 
from  time  to  time.  The  pulmonary  second 
sound  is  much  increased,  owing  to  the  greater 
obstruction  in  the  pulmonary  circulation. 

With  failure  of  the  power  of  the  right  ventricle 
this  sound  becomes  less  marked.  One  of  the 
first  effects  of  the  circulating  toxin  is  to  increase 
the  frequency  of  the  heart-beat  through  its 
action  on  the  myocardium,  so  that  a  very 
frequent  pulse  is  a  bad  prognostic  sign.  The 
first  sound  becomes  shortened,  the  muscular 
element  in  its  causation  being  not  so  evident. 
The  first  sound  thus  becomes  hke  the  second  in 
quahty.  This  is  always  an  indication  for  the 
administration  of  cardiac  stimulants. 

The  blood  pressure  falls  early  in  the  disease, 
usually  from  15  to  20  mm.  Hg.  The  fall  of 
blood  pressure  is  due  to  the  efi'ects  of  the 
circulating  toxin  on  the  vaso-motor  centre. 

Cyanosis  in  lobar  pneumonia  is  usually 
present  to  a  shght  degree  and  is  due  to  vaso- 
motor capillary  paresis  and  to  lack  of  efficient 
aeration  of  the  venous  blood.  When  marked 
it  is  of  unfavourable  import  and  is  a  sign  of 
serious  failure  of  cardiac  power. 

The  skin  in  this  disease  is  usually  described 
as  being  dry,  but  in  the  opinion  of  the  writer  a 
truly  dry  skin  is  never  met  with. 

a"  moderate  degree  of  sweating  is  the  rule,  and 
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this  is  to  be  expected  when  one  considers  that 
one  is  here  deaUng  -with  a  severe  infection  due  to 
a  pyogenic  organism.  The  sweating  found  in  a 
typical  case  that  is  running  a  favourable  course 
is  to  be  carefully  distinguished  from  the  cold  and 
clammy  sweat  that  is  met  with  when  death  is 
nigh  and  vaso -motor  paralysis  sets  in. 

An  attack  of  herpes  occurs  around  the  mouth 
or  nostrils  in  about  twenty-five  per  cent,  of 
cases  and  when  found  is  to  regarded  as  a 
favourable  sign,  though  its  absence  is  not  to 
be  regarded  adversely. 

The  chief  blood  changes  have  reference  to  the 
Avhite  cells. 

The  pneumococcus  being  a  pyogenic  organism, 
leucocytosis  is  usually  a  marked  feature  of  the 
disease,  the  cells  rising  to  anything  from  12,000 
to  60,000  per  cm.  In  a  favourable  case  the 
leucocytes  are  maintained  at  about  the  same 
height  throughout  the  disease,  dropping  a  few 
hours  after  the  temperature. 

An  absence  of  leucocytosis  or  a  very  shght 
one  is  a  bad  prognostic  sign,  as  is  also  a  diminu- 
tion in  leucocytes  without  any  corresponding 
abatement  of  the  fever  and  general  symptoms 
of  the  disease. 

A  further  increase  in  the  leucocytes  may  be 
noticed  Anth  a  fresh  involvement  of  the  lung 
tissue. 

The  liver  may  be  pushed  down  when  the 
lower  lobe  of  the  right  lung  is  involved  and  there 
may  be  a  slight  degree  of  jaundice  present ;  the 
spleen  is  usually  enlarged. 

The  urine  shows  the  usual  febrile  changes; 
there  is  an  increase  in  specific  gravity  with  a 
high  colour,  a  cloud  of  albumin  maj^  be  present, 
and  the  chlorides  are  diminished ;  these  are 
again  brought  back  to  normal  wdth  recovery 
from  the  disease.  There  is  also  an  increased 
output  in  nitrogenous  substances  in  the  urine ; 
these  also  disappear  with  the  establishment  of 
convalescence. 

Nervous  symptoms,  headache  and  pain  in  the 
back  are  frequent  at  the  onset,  convulsions  are 
common  in  children,  dehrium  and  mania  may 
occur  and  this  more  especially  in  the  cases  of 
apical  pneumonia.  In  alcoholics  dehrium  tre- 
mens is  common.  Delusional  insanity  may 
come  on  during  convalescence.  The  prognosis  is, 
however,  good. 

Lobar  pneumonia  usually  runs  its  course  in 
five  to  nine  days.  In  some  cases  the  disease 
may  be  mucli  prolonged.  In  others  the  course 
may  be  much  shortened  and  the  crisis  may 
occur  within  thirty-six  hours  of  the  onset;  thus 
the  "  one  day  "  pneumonia  may  occur. 

Differential  diagnosis.  Lobar  pneumonia 
throughout  its  course  may  be  mistaken  for  many 
other  conditions. 

Before  the  onset  of  physical  signs  as  in  most 
acute    specific    fevers,    especially    Variola,   the 


occurrence  of  headache  and  pain  in  the  back 
together  with  the  fever  are  suggestive  of  this 
disease. 

Acute  abdominal  conditions,  the  commonest 
of  which  is  undoubtedly  appendicitis.  Also 
the  disease  has  been  mistaken  for  perforated 
gastric  or  duodenal  ulcer,  acute  hsemorrhagic 
pancreatitis,  cholecystitis,  and  any  condition 
giving  rise  to  acute  peritonitis.  The  pain  in 
lobar  pneumonia  is  referred  to  the  abdomen  only 
by  means  of  the  intercostal  nerves,  and  is  to  be 
distinguished  from  that  of  deep  visceral  disease 
by  the  fact  that  it  is  not  increased  on  deep 
pressure  but  is  more  of  the  nature  of  a  super- 
ficial hypersesthesia.  A  further  careful  review 
of  the  mode  and  symptoms  of  onset  will  usually 
serve  to  obviate  a  mistake. 

Occasionally  typhoid  fever  may  start  more 
or  less  abruptly,  but  absence  of  leucopoenia  in 
lobar  pneumonia  will  help  to  arrive  at  a  correct 
diagnosis. 

Acute  follicular  tonsillitis  and  other  acute 
septic  conditions  must  be  carefully  distinguished. 

With  the  onset  of  physical  signs  other 
diseases  which  are  located  to  the  chest  have  to 
be  considered. 

Acute  pleurisy  is  the  commonest  disease  to  be 
mistaken  for  lobar  pneumonia.  Where  effusion 
is  not  present  the  differiential  diagnosis  mainh'' 
rests  on  the  absence  of  the  characteristic  sputum ; 
the  onset,  too,  in  pleurisy  is  usually  less  acute. 

Wlien  the  pleurisy  is  accompanied  by  effusion 
the  diagnosis  rests  upon  the  absence  of  vocal 
fremitus  and  resonance,  the  partial  suppression 
of  breath  sounds  and  the  displacement  of  the 
apex-beat  toivards  the  sound  side.  The  apex-beat 
is  the  keJ^lote  to  the  chest,  and  it  takes  very 
little  fluid  at  one  base  to  bring  about  some 
displacement. 

The  nasal  quahty  of  the  voice  sounds  near  the 
upper  border  of  the  dullness  is  more  distinctive 
of  an  effusion.     The  dullness,  too,  is  flatter. 

If  there  be  any  doubt  the  exploring  needle 
should  be  unhesitatingly  used. 

Acute  tuberculous  consolidation  is  likely  to 
be  mistaken  for  croupous  pneumonia.  The 
broncho-pneumonic  process  may  set  in  very 
acutely  and  become  rapidly  confluent,  and 
thus  give  rise  to  consolidation  of  the  whole  or 
part  of  the  upper  lobe  of  one  lung.  An  initial 
haemoptysis  is  more  common  in  tuberculosis, 
and  the  sputum  is  found  to  contain  elastic 
fibres — a  sure  indication  of  the  destruction  of 
lung  tissue — and  tubercle  bacilli. 

The  pulse-rate  in  tuberculosis  is  increased  more 
in  proportion  to  the  temperature,  so  that  there  is 
not  as  marked  a  disturbance  of  the  pulse 
respiration  ratio.  Later,  the  tuberculous  affec- 
tion does  not  end  by  crisis  but  goes  on  to  caAita- 
tion,  and  the  temperature  assumes  the  hectic 
type. 
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Complications  in  lobar  pneumonia  are  not 
common.     Amongst  them  are — 

Empyema. — This  is  the  most  frequent  com- 
phcation  of  lobar  pneumonia.  It  is  to  be 
suspected  when  after  about  the  tenth  day  the 
temperature  does  not  come  down,  or  in  other 
eases  the  crisis  may  occur  and  then  a  few  daj's 
later  the  temperature  again  commences  to  rise 
and  convalescence  is  retarded.  Under  these 
circumstances  a  careful  watch  should  always 
be  kept  upon  the  chest  and  any  suspicious 
patch  explored  Avith  the  needle.  Empyema 
occurs  in  one  to  five  per  cent,  of  cases. 

Pericarditis. — This  is  a  common  comphcation 
in  children.  Clinically  it  is  not  alwaj^s  recog- 
nizable, the  physical  signs  being  often  difiicult 
to  make  out  owing  to  their  being  masked  by 
those  in  the  lungs.  Pericarditis  should  always 
be  suspected  in  a  child  when  the  fever  continues 
and  the  patient's  condition  does  not  improve, 
whilst  there  is  no  exacerbation  in  the  signs  to 
account  for  it.  Post-mortem  examination  shows 
that  this  comphcation  is  more  often  missed 
than  any  other,  and  so  it  should  be  all  the 
more  carefully  sought  for,  especially  as  if  not 
recognized  the  issue  is  necessarily  fatal.  Peri- 
carditis is  responsible  for  five  per  cent,  of  the 
deaths  in  lobar  pneumonia. 

Meningitis  may  terminate  a  case  very  rapidly ; 
this  complication  too  is  most  commonly  met 
with  in  children. 

Endocarditis. — Lobar  pneumonia  being  always 
a  septicaemic  process,  a  pneumococcal  endo- 
carditis is  very  apt  to  become  engrafted  upon  a 
damaged  valve.     It  is  a  rare  comphcation. 

Icterus  sometimes  occurs  and  is  probably  due 
to  inflammatory  obstruction  of  the  smaller  bile- 
ducts. 

Other  rare  comphcations  may  be  mentioned — 
arthritis,  thrombosis  and  acute  nephritis.  Pul- 
monary abscess  is  rare,  but  when  it  occurs  is 
serious.  If  the  patient  survives  it  is  apt  to  be 
followed  by  bronchiectasis.  Gangrene  of  the 
lung  sometimes  follows  lobar  pneumonia  and  is 
diagnosed  by  the  characteristic  stinking  sputum. 

Lobar  pneumonia  may  exceptionally  run  a 
very  short  course,  the  crisis  occurring  at  the  end 
of  two  or  three  days.  On  the  other  hand  it  may 
be  dragged  out  for  as  much  as  three  weeks. 
Resolution  may  be  much  delayed,  and  this  is 
probably  due  to  the  fact  that  organization  is 
taking  place.  Such  cases  frequently  go  on  to 
bronchiectasis  in  later  hfe. 

In  weakly  and  debilitated  individuals  an 
attack  of  pneumonia  \nll  often  run  an  atypical 
course  in  which  great  prostration  is  a  marked 
feature,  the  pulse  being  rapid  and  feeble,  the 
mental  condition  dulled,  or  a  low  muttering 
delirium  may  supervene.  The  prognosis  in 
these  cases  is  extremely  grave. 

Prognosis.     There  is  no  illness  which  medical 


men  are  called  upon  to  treat  in  which  the  prog- 
nosis depends  so  much  on  the  habits  and  mode 
of  life  of  the  patient.  The  life  a  man  has  led  is 
as  a  rule  vividly  shown  in  the  way  he  reacts  to  a 
disease  such  as  lobar  pneumonia. 

Especially  deadly  is  the  disease  in  chronic 
alcohohcs  and  in  those  who  are  debihtated  by 
excesses  of  any  kind. 

Grave  is  the  prognosis  in  the  presence  of  such 
diseases  as  Bright 's,  diabetes,  tuberculosis  and 
arterio -sclerosis  from  any  cause.  The  presence 
of  emphysema  is  unfavourable. 

Of  all  cases  death  occurs  in  from  twenty  to 
fort}^  per  cent.,  but  if  the  disease  occurs  in  an 
otherwise  healthy  person  the  mortahty  drops  to 
about  seven  per  cent. 

In  early  life  the  prognosis  is  very  favour- 
able. 

From  the  second  decade  onwards  the  mortality 
steadily  increases  with  advancing  years  until  in 
those  over  sixty  years  of  age  it  reaches  eighty 
per  cent. 

In  any  individual  case  the  following  may  be 
taken  as  unfavourable  signs — 

1.  A  pulse  which  is  rapid  from  the  first.  If 
the  rate  is  constantly  over  130  to  the  minute 
the  outlook  is  unfavourable. 

A  rapid  pulse  is  generally  the  result  of  a 
marked  toxaemia  and  is  found  along  M'ith  a 
dilated  heart  and  pronounced  cyanosis. 

2.  Absence  of  leucocytosis  is  a  grave  prog- 
nostic sign  and  may  be  taken  to  indicate  a  very 
low  individual  resistance. 

The  actual  degree  of  leucocytosis  seems  to 
depend  on  the  virulence  of  the  infection  on  the 
one  hand  and  the  individual  resistance  of  the 
patient  on  the  other,  but  in  a  case  that  is  doing 
well  the  leucocytes  ought  to  number  from  12,000 
to  40,000  or  even  higher.  It  may  be  taken  as 
unfavourable  if  in  the  course  of  the  disease  the 
leucocytes  show  a  marked  decrease  without  any 
corresponding  improvement  in  the  condition 
of  the  patient. 

3.  The  tenacious  quahty  of  the  sputum  is  a 
favourable  sign,  and  this  should  not  disappear 
until  the  crisis  has  occurred.  Sputum  which  is 
blood  stained  and  watery  constitutes  an  un- 
favourable omen. 

4.  Double  pneumonia  is  more  serious  than 
single,  and  the  occurrence  of  oedema  in  the 
opposite  lung  is  of  bad  omen. 

General  Treatment.  There  is  perhaps  no  disease 
in  which,  from  time  to  time,  opinions  as  to  treat- 
ment have  been  so  much  at  variance  as  in 
lobar  pneumonia.  Owing  to  the  fact  that  the 
disease  is  self-limited  and  that  the  time  of 
appearance  of  the  crisis  is  not  constant,  many 
different  remedies  have  on  occasion  been  held 
responsible  for  bringing  about  a  cure.  The 
fact  remains  that  we  have  as  yet  no  specific 
remedy,  chemical  or  bacterial,  which  is  proved 
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to  have  any  real  effect  on  the  course  of  lobar 
pneumonia. 

The  patient,  by  virtue  of  his  own  resisting 
powers,  must  overcome  the  infection  and  cure 
the  disease,  and  our  line  of  treatment  in  each 
case  must  be  directed  towards  placing  him  in 
the  best  possible  circumstances  for  doing  this. 
The  patient  is  of  course  confined  to  bed, 
generally  more  or  less  supported  on  pillows, 
and  should  wear  a  loose  flannel  jacket  only, 
the  bed-clotliing  not  being  too  heavy.  The 
weight  of  the  clothes  may  be  taken  off  the 
patient  by  means  of  a  cradle. 

The  room  should  be  well  ventilated  by  day 
and  by  night,  the  patient  being  protected  from 
draughts  by  means  of  screens.  The  tempera- 
ture of  the  room  should  be  about  60°  F.  The 
mouth  should  be  frequently  cleansed  from  the 
tenacious  sputum,  and  every  encouragement 
given  by  the  nurse  to  bring  it  up. 

The  usual  tendency  is  to  overfeed  a  patient 
with  lobar  pneumonia.  Be  it  remembered  that 
the  normal  processes  of  digestion  and  absorption 
are  in  such  a  disease  much  deranged,  so  that 
any  unnecessary  overloading  of  the  stomach  can 
only  lead  to  flatulent  distension  and  discomfort. 
The  disease  ordinarily  lasts  but  a  few  days, 
and  so  a  robust  adult  does  not  require  much 
feeding.  In  the  very  young  and  in  the  old 
more  care  should  be  taken  in  seeing  that  a 
necessary  amount  is  taken.  The  diet  should  be 
fluid  and  should  consist  mainl}'  of  milk,  diluted, 
and  in  some  cases  peptonized,  or  if  there  is  a 
tendency  to  flatulence  a  drier  diet  is  indicated. 
There  is  no  objection  to  a  little  solid  food  if  the 
patient  particularly  wishes  it.  If  the  thirst  be 
great  water  should  be  allowed  in  plenty. 

Apart  from  purgatives  there  is  no  call  for 
any  special  drug,  for  there  is  none  known  to 
have  any  influence  on  the  course  of  the  disease. 
A  purge  should  be  at  first  given — calomel, 
five  grains — to  be  followed  in  six  hours'  time  by 
a  saline,  and  the  bowels  should  be  kept  open 
throughout  the  disease  by  means  of  salines. 
If  a  routine  medicine  must  be  given,  five 
minims  of  dilute  iiitrohydrochloric  acid  in  one 
ounce  of  chloroform  water  every  four  hours  i 
will  be  found  to  aid  digestion.  The  seat  of  the 
disease  is  in  the  alveoli  and  not  in  the  bronchi, 
so  that  there  is  no  call  for  expectorants.  If 
there  is  much  bronchitis  present  five  grains  of  ' 
ammonium  carbonate  may  be  given  four-hourly, 
and  stopped  when  the  secretion  is  free.  Alcohol 
should  not  be  given  as  a  routine  practice,  but 
only  Avhen  the  heart  is  failing  or  there  is  some 
special  indication. 

The  pain  in  the  side  which  is  so  frequently 
present  as  to  almost  form  a  constant  symptom 
of  the  disease  is  best  relieved  by  applying  six  or 
eight  leeches  to  the  seat  of  the  pain.  Leeches 
are  more  effectual  than  hot  or  cold  compresses. 


Special  Indications — 

To  Lessen  the  Toxcemia.  Excessive  toxaemia 
is  evidenced  by  sleeplessness,  restlessness,  high 
fever,  delirium,  cardiac  dilation  and  weakness 
of  the  first  sound  of  the  heart.  Free  purging, 
bleeding,  diaphoresis  and  diuresis  all  help  in 
the  elimination  of  the  cii'culating  toxin.  Saline 
infusions  have  a  marked  effect  in  some  instances, 
acting  by  diluting  the  circulating  toxin  and 
promoting  diuresis,  and  so  assisting  in  its 
elimination.  The  patient  w'ho  is  restless  and 
cannot  sleep,  and  this  for  no  definite  reason, 
wiU  often  fmd  relief  after  a  rectal  saline  com- 
bined with  tepid  sponging. 

Oxygen  gas  inhalations  have  a  powerful  effect 
in  destroying  the  toxin.  The  oxygen  should 
be  warmed  and  moistened  by  passing  the  stream 
through  a  Woulfe's  flask  containing  hot  water, 
and  some  form  of  alcohol  may  with  advantage 
be  added  to  the  flask.  Oxygen  should  be 
commenced  early  and  given  freely  and  often. 
The  funnel  by  means  of  which  it  is  given  should 
be  held  a  few  inches  away  from  and  above  the 
patient's  mouth,  so  as  to  avoid  the  feeling  of 
suffocation  which  is  experienced  if  given  in 
too  concentrated  a  form. 

To  Support  the  Heart.  Death  is  generally  due 
to  cardiac  failure  in  this  disease,  owing  to  the 
effect  of  the  toxin  on  the  cardiac  muscle.  A 
rapid,  feeble  pulse,  with  a  dilating  heart,  a 
short,  feeble  first  sound  and  increasing  dyspnoea 
and  cj^anosis,  with  a  cold  and  clammy  skin,  are 
signs  that  the  heart  is  failing.  In  the  presence 
of  a  moderate  pulse  bleeding  should  be  re- 
sorted to,  ten  to  twenty  ounces  of  blood  being 
rapidly  withdrawn  from  a  vein  in  the  arm,  the 
median  basilic  being  usually  taken. 

Of  cardiac  stimulants  strychnine  and  digitalis 
and  adrenalin  are  the  most  useful.  Strychnine 
should  be  given  hypodermically  in  doses  of 
five  minims  every  four  hours  or  in  larger  doses 
where  indicated.  It  is  a  powerful  cardiac 
stimulant,  causes  constriction  of  the  vessels, 
stimulates  the  medullary  centres  of  respiration 
and  circulation  and  the  spinal  cord,  aids 
digestion  and  prevents  abdominal  distension. 

Digitalis  has  some  action  on  the  cardiac 
muscle,  though  it  does  not  act  so  well  on  a 
muscle  which  is  poisoned  as  on  a  normal  one. 
It  acts  more  powerfully  when  given  hj^odermic- 
ally  as  digitalin.  Adrenalin  is  the  most  powerful 
of  them  all,  acting  chiefly  on  the  peripheral 
vessels  and  raising  the  blood  pressure.  It  is 
best  given  beneath  the  skin  in  doses  of  twenty 
minims  of  the  1  in  1000  solution  every  four  hours 
for  six  doses.  It  should  not  be  given  for  too 
long  at  a  time. 

Alcohol  should  never  be  prescribed  as  a  routine 
in  lobar  pneumonia.  In  individuals  who  have 
been  used  to  taking  it  in  quantity  it  should 
be  prescribed,  but  in  the  non-alcoholic  cases 
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it  is  better  to  rely  more  upon  strychnine, 
digitalis  and  adrenalin. 

Insomnia,  if  not  relieved  by  measures  which 
are  directed  towards  diluting  the  toxin,  must  be 
treated  by  sedatives.  In  the  writer's  hands 
veronal  has  proved  the  most  certain  and  has 
been  unattended  by  any  ill  effects.  Chloral- 
amide,  and  chloral  and  bromide,  may  be  used. 
Finally,  resort  may  have  to  be  made  to  morphia, 
for  it  must  be  remembered  that  a  patient  with 
pneumonia  must  sleep.  Pain  due  to  flatulence 
is  a  common  cause  of  insomnia  and  must  be 
relieved. 

The  pyrexia  may  be  excessive.  A  high  tem- 
perature may  indicate  great  resistance  on  the 
part  of  the  patient  to  excessive  toxin  formation. 
A  sudden  rise  of  temperature  in  the  course 
of  the  disease  calls  for  energetic  treatment. 
Excessive  pyrexia  should  be  treated  by  cradling, 
ice-cradling,  wet  pack  or  tepid  sponging.  Anti- 
pyretic drugs  should  never  be  used. 

Too  low  a  temperature  should  be  treated  by 
the  application  of  external  heat. 

Specific  Treatment.  Much  has  been  AVTitten 
and  said  with  regard  to  the  treatment  of  lobar 
pneumonia  with  specific  serum  and  bacterial 
vaccines,  but  as  yet  the  evidence  for  and  against 
is  very  conflicting,  so  that  one  cannot  regard 
them  in  the  light  of  really  useful  additions  to  our 
armamentarium.  Pane's  serum  is  accredited 
a  certain  amount  of  success.  Apparently 
vaccines  do  no  harm  if  used  in  small  doses, 
and  in  some  cases  they  may  do  good.  If  it 
is  decided  to  use  them  the  autogenous  vaccine 
should  be  obtained  and  given  in  doses  of  from 
five  to  twenty  mflions.  It  ought  to  be  possible 
to  obtain  an  autogenous  vaccine  in  forty-eight 
hours.  H.  P. 


TOXEMIA;    SEPTICEMIA;    PYEMIA 

General.  As  the  result  of  injection  of  the 
body  by  bacteria  one  or  more  of  three  processes 
takes  place. 

1.  Toxsemia. — The  infecting  bacteria  remain 
localised  at  or  near  the  point  of  invasion,  pro- 
ducing poisons  (toxins)  which  are  absorbed  into 
the  circulation  and  lead  to  certain  symptoms. 
The  process  is  essentially  one  of  intoxication  by 
the  products  of  bacterial  activity.  Most  cases 
of  diphtheria,  and  probably  all  cases  of  tetanus, 
are  examples  of  toxaemia. 

2.  Septicaemia.  —  The  infecting  bacteria  do 
not  remain  locahsed  at  the  seat  of  entry  into 
the  body,  but  themselves,  as  well  as  their  toxins, 
are  taken  up  into  the  blood  stream.  In  the 
circulating  blood  the  bacteria  multiply,  so  that 
the  bacterial  content  of  the  body  is  added  to 
in  this  way.  Most  cases  of  "  puerperal  fever  " 
are  examples  of  septicaemia. 


I       3.  Pyaemia. — The  infecting  bacteria  enter  the 
1  circulation  as  in  septicsemia  and  tend  to  become 
further  locahsed  in  various  parts,  setting  up 
,  secondary  foci  of  infection,  these  foci  sometimes, 
'  but  by  no  means  always,  undergoing  suppura- 
tion   and    thus    forming    abscesses.     Infective 
osteomyehtis   and   ulcerating   endocarditis   are 
examples  of  pyaemia. 

It  is  obvious  from  these  descriptions  that  a 
state  of  septicaemia  includes  toxaemia,  but  is 
more  than  this.  Also  that  a  state  of  pyaemia 
includes  septicaemia,  but  is  more  than  this. 
Of  late  years  there  has  been  a  tendency,  in 
teaching  relative  to  the  results  of  bacterial 
infection,  to  eliminate  the  notion  of  pyaemia 
altogether,  and  to  speak  of  all  cases  in  which 
there  is  bacteri-aemia  as  cases  of  septicaemia 
merely.  But  the  distinction  between  the  two 
conditions  is  reaUy  an  important  one,  not  only 
pathologically  but  clinically  :  it  is  a  distinction 
made  by  nature,  and  therefore  it  demands  a 
distinction  in  nosology. 

In  this  account  it  \^ill  be  convenient  to  dis- 
regard the  fact  that  septicaemia  presupposes 
toxaemia  and  that  pyaemia  presupposes  septi- 
caemia. It  mU  then  be  possible  to  deal  with 
each  condition  separately. 

I.  Toxaemia. — Causes.  Any  of  the  bacterial 
poisons  are  capable  of  producing  toxaemia  by 
absorption  from  the  seat  of  manufacture. 
Much  work  has  recently  been  done  in  reference 
to  the  nature  of  these  poisons ;  sufiice  it  here 
to  say  that  they  appear  to  be  highly  complex 
protein  substances.  They  are  customarily 
divided  into  two  classes,  the  exotoxins  (extra- 
cellular toxins)  and  the  endotoxins  (mtracellular 
toxins).  Exotoxins  are  soluble  substances  pro- 
duced by  bacteria  and  taken  up  readily  by 
1  the  body  fluids  wdthout  necessary  disintegration 
of  the  bacterial  cell  body.  Endotoxins  reside 
in  the  bacterial  cell  body  in  an  intimate  form 
and  require  disintegration,  and  possibly  actual 
solution  of  the  protoplasm,  in  order  to  get  into 
the  body  fluids.  Instances  of  exotoxins  are  the 
poisons  of  diphtheria  and  of  tetanus ;  instances 
of  endotoxins  are  the  poisons  of  the  pyogenic 
cocci. 

The  important  infective  diseases  in  which 
the  disease  process  is  essentially  of  the  nature 
of  an  intoxication  in  most  instances  are  diph- 
theria and  tetanus.  In  both  of  these  diseases 
the  exotoxins  poison  the  tissues,  especiaDy  the 
nervous  tissues,  and  lead  to  the  symptoms 
characteristic  of  the  disease. 

But  any  of  the  infective  processes  may  take 
the  form  of  a  toxaemia  :  the  gonococcus, 
streptococcus,  pneumococcus,  staphylococcus, 
B.  coli,  B.  typhosus,  B.  tuberculosis,  etc.,  may 
all  act  in  this  way — causing  a  focus  of  infection 
from  wliich  toxins  are  absorbed. 

Diagnosis.     From  the  more  grave  condition 
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of  septicaemia  this  is  only  possible  by  exclusion 
in  the  case  of  those  infections  where  both 
processes  may  occur  (see  Septiccemia :  Diag- 
nosis). In  other  instances  the  nature  of  the 
microbe  isolated  from  the  local  lesion  gives 
fairly  ample  guarantee  that  the  morbid  process 
is  of  the  toxsemic  kind  (diphtheria,  tetanus). 
Until  septiccemia  is  carefully  excluded  by  blood 
culture  it  must  never  be  concluded  that  toxcemia 
covers  the  morbid  processes  following  iipon  in- 
fectioyi  by  pyogenic  micro-organisms.  The  leuco- 
cyte count  is  usually  much  higher  than  in 
septicaemia,  given  tliat  the  causal  microbe  is 
one  causing  a  leucocjiiosis. 

Symptoms.  Certain  symptoms  are  common 
to  intoxication  by  any  bacterial  poison ;  certain 
other  symptoms  are  more  or  less  specific  to 
the  particular  poison  concerned.  The  symp- 
toms common  to  all  forms  are  fever,  rigors, 
"  malaise,"  headache,  pains  in  the  hmbs, 
frequent  pulse  and  respiration,  coated  tongue 
with  diminished  digestive  secretions,  constipa- 
tion (sometimes  diarrhoea),  and  insomnia. 

If  the  intoxication  continues  in  its  acute 
form  the  nervous  symptoms  may  become 
more  prominent — delirium  or  coma  may  super- 
vene. The  kidneys  may  be  affected,  leading  to 
albuminuria  and  the  presence  of  hyaline  casts ; 
or  acute  nephritis  may  develop. 

The  typhoid  state  is  one  of  the  forms  of  acute 
intoxication  met  with,  but  is  by  no  means 
always  due  to  infection  by  B.  typhosus.  It 
may  follow  infection  by  either  of  the  B.  coli 
group  of  micro-organisms  or  by  the  pyogenic 
cocci. 

Treatment.  The  three  cardinal  principles  of 
treatment  are  these  : — (1)  Removal  of  the  infect- 
ing agent,  whenever  this  is  possible,  by  effective 
"drainage"  or  otherwise.  (2)  Specific  neutral- 
ization of  the  poisons  of  the  infecting  agent.  (3) 
PaUiative  measures  of  a  non-specific  kind  directed 
towards  increasing  the  elimination  of  poisons 
and  supporting  the  nervous  and  circulatory 
systems.  These  three  therapeutic  measures 
will  be  dealt  with  fully  under  the  next 
section  to  Avhich  they  applj^  stiU  more 
forcibly. 

II.  Septicaemia. — Causes.  The  essential  causes 
of  septicemia  are  the  same  as  those  of  toxaemia. 
But  certain  microbes  are  more  likely  to  cause 
actual  infection  of  the  blood  stream  than  are 
others.  They  are  streptococci,  staphylococci  and 
pneumococci. 

Symptoms.  The  S3'mptoms  are  those  of 
toxaemia,  and  the  patient  may  not  be  more 
acutely  ill  than  he  is  with  the  less  serious 
disease.  But  whereas  the  initial  rigor  in  an 
intoxication  is  not  usually  repeated,  it  is  a 
feature  in  septicaemia  that  if  rigors  are  present 
they  recur  periodical^.  The  leucocyte  count,  as 
already  mentioned,  is  apt  to  be  less  markedly  I 


raised  than  in  toxaemia.  Hcemorrhage  and 
jaundice  suggest  septicaemia  rather  than  mere 
toxaemia. 

Diagnosis.  In  the  last  paragraph  some 
relative  differential  points  are  referred  to  as 
between  mere  toxaemia  and  septicaemia,  but 
the  absolute  point  of  difference  is  the  isola- 
tion (in  septicaemia)  of  micro-organisms  from 
the  circulation.  This  investigation  is  one  of 
supreme  importance  and  has  a  significance, 
whether  positive  or  negative,  that  cannot  well 
be  exaggerated.  For  the  technique  of  blood- 
culture,  see  Clinical  Pathology. 

III.  Pysemia. — Causes.  These  are,  again,  the 
causes  of  septicaemia.  But  certain  cases  of 
septicaemia  tend  to  focal  inflammations  induced 
by  collections  of  the  causal  microbe;  when 
these  occur  the  term  "  pyaemia "  is  used  to 
designate  them.  As  a  class  the  staphylococcal 
cases  of  septicaemia  are  prone  to  do  this ;  but 
streptococcal  and  pneumococcal  cases  do  the 
same  not  infrequentl5^  If  the  gonococcus 
escapes  from  the  urethra  or  uro-genital  tract 
into  the  blood  stream  it  is  again  prone  to  induce 
pyaemia. 

Symptoms.  Li  addition  to  the  symptoms 
already  referred  to  under  toxaemia  and  septi- 
caemia there  are  those  produced  by  the  foci 
peculiar  to  the  condition.  "  Pyaemic  abscesses  " 
are  likely  to  develop  in  certain  situations  more 
than  in  others — jomts,  glands,  the  pleural  sac, 
the  pericardium,  the  subphrenic  region  and  the 
kidney;  also  at  situations  where  pressure 
occurs — the  sacral  region.  As  already  men- 
tioned, suppuration  is  not  an  invariable  sequel 
to  the  focal  inflammations :  these  sometimes 
subside  without  abscess  formation.  In  addition 
to  the  ordinary  form  of  pyaemia  there  are  two 
special  forms  of  the  disease,  (a)  arterial  pycemia, 
which  is  another  name  for  ulcerating  or  "  malig- 
nant "  endocarditis,  and  (6)  portal  pycemia,  in 
which  an  infection  of  the  portal  vein  occurs  as 
a  result  of  some  lesion  in  the  alimentary  tract 
(appendicitis,  gastric  ulcer,  dysentery,  etc.), 
leading  to  abscesses  in  the  liver ;  portal  pyaemia 
is  a  synon3'm  for  suppurating  pylephlebitis. 

Diagnosis.  This  is  made  by  the  discovery 
of  focal  inflammations  of  a  specific  kind  in  a 
case  of  general  blood  infection.  It  is  a  notable 
fact  that  blood-culture  very  frequently  fails  to 
isolate  micro-organisms  from  the  circulating 
blood  in  pyaemia,  especially  in  chronic  cases, 
and  this  is  a  pomt  of  difference  between  pyaemia 
and  septicaemia.  The  leucocyte  count,  how- 
ever, is  apt  to  be  higher  in  pyaemia  tlian  in 
septicaemia. 

Treatment  of  Toxaemia,  Septicaemia  and  Py- 
aemia.— Reverting  to  the  three  cardinal  thera- 
peutic principles  laid  down  under  toxaemia, 
these  will  now  be  dealt  with  in  detail. 

1.  Localisation  of  the  infecting  agent   to  the 
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site  of  invasion  and  its  removal  by  "  drainage." 
These  are  the  first  aims  of  treatment  when  the 
patient  comes  under  observation.  To  secure 
localisation  the  patient  is  put  to  bed  so  as 
to  rest  the  whole  body,  and  the  infected  part 
is  given  special  rest.  If  possible  the  infected 
part  is  fomented  or  poulticed  or  otherwise 
treated  so  as  to  induce  local  h^-persemia.  When 
the  infection  takes  place  through  the  skin  or  a 
mucous  membrane,  indications  for  incision  are 
the  presence  of  considerable  tension  of  the 
superficial  parts,  or  the  signs  of  suppuration. 
In  doubtful  cases  it  is  advisable  to  make 
the  incisions  rather  than  to  wait.  Care  must 
be  taken  to  permit  of  free  exit  for  pus  or  other 
products  of  local  tissue  necrosis ;  in  dealing 
with  abscesses  the  incisions  must  be  efficient, 
gravity  must  be  taken  into  consideration,  and 
tubes  or  gauze  of  large  size  must  be  used.  The 
same  comments  apply  to  the  treatment  of 
pysemic  abscesses.  The  utmost  care  must  also 
be  exercised  to  avoid  secondary  infection  of  the 
incised  tissues,  by  proper  aseptic  precautions 
in  all  the  operations  and  dressings.  To  empha- 
size the  importance  of  efficient  drainage  m  the 
treatment  of  local  infections  may  seem  un- 
necessary ;  but  quite  frequently  this  fundamental 
part  of  the  conduct  of  a  case  is  seen  to  receive 
but  scanty  attention,  whilst  an  elaborate 
programme  of  specific  therapy  is  perhaps  at  the 
same  time  being  undertaken. 

2.  Specific  neutralization  of  the  poisons  of 
the  infecting  agent.  The  means  by  which  this 
can  be  brought  about  are  the  emplojTuent  of 
immune  sera  and  of  bacterial  vaccines.  No 
definite  rules  can  be  laid  down  foi*  the  use  of 
these  remedies ;  individual  cases  must  be  dealt 
with  on  their  merits.  Speaking  very  broadly, 
it  may  be  said  that  immune  sera  are  of  greatest 
service  at  the  beginning  of  the  infective  pro- 
cess, when  the  tissues  are  impregnated  AAith 
the  specific  poison ;  vaccines  are  of  service  at 
a  later  stage,  when  the  tissues  require  stimu- 
lating in  order  to  enhance  the  mechanism  of 
immunity.  In  practice,  therefore,  it  is  best 
to  use  an  appropriate  serum,  if  such  exists, 
promptly  and  liberally,  and  to  folloAv  this  by 
small  and  perhaps  graduated  doses  of  an 
autogenous  vaccine. 

3.  Non-specific  palliative  measures — elimina- 
tive  and  tonic.  The  condition  of  the  bowels, 
kidneys  and  skin  is  of  great  importance  for 
the  elimination  of  the  microbic  poison.  Hence 
proper  attention  to  the  functions  of  these  organs 
is  definitely  indicated.  The  free  use  of  soft 
drinking  water  is  of  the  utmost  importance. 
Abundance  of  fresh  air  is  called  for.  The  state 
of  the  nervous  system  is  important,  and  depress- 
ing influences,  whether  due  to  drugs  or  other- 
wise, are  to  be  avoided.  The  tone  of  the  heart 
and  vessels  is  to  be  maintained  by  plenty  of 


nutritious  food,  and  stimulants  are  indicated 
in  all  but  the  most  mild  and  short  cases  of 
infection.  Fever  is  treated  chiefly  by  hydro- 
therapeutic  measures.  T.  J.  H. 

ACUTE    RHEUMATISM   OR    RHEUMATIC 
FEVER 

Definition.  An  acute  non-contagious  fever, 
characterized  by  a  tendency  to  multiple  arthritis 
and  inflammation  of  fibrous  tissues.  The 
causal  agent  is  as  yet  unkno^^Ti. 

Present  Conception  of  the  Disease.  Rheumatic 
fever  is  at  present  regarded  by  most  authorities 
as  an  acute  infection,  and  is  usually  so  classed 
in  the  modern  textbooks.  We  are,  however.- 
quite  ignorant  of  the  essential  cause  of  the^ 
disease.  The  claims  made  on  behalf  of  a 
"  diplococcus  rheumaticus  "  are  not  confirmed 
by  the  majority  of  pathologists,  and  there  are 
great  difficulties  in  accepting  the  view  that  the 
symptoms  of  the  disease  are  manifestations  of  a 
mild  pyogenic  infection.  It  seems  not  unlikely 
that  the  infective  agent  will  turn  out  to  be  an 
ultra-microscopic  microbe  which  has  hitherto, 
on  account  of  its  minute  size  and  difficulty 
of  cultivation,  escaped  observation.  Analogies 
with  certain  known  infective  diseases,  especially 
with  scarlet  fever  and  streptococcal  infections, 
are  extremely  close,  and  no  doubt  the  associa- 
tion of  acute  rheumatism  with  the  streptococcus 
group  of  micro-organisms  is  an  intimate  one. 
But  there  is  no  good  evidence  yet  to  hand  that 
the  cause  of  the  true  acute  rheumatic  process 
is  a  streptococcus. 

Etiological  Factors.  Climate. — The  popular 
notion  that  humidity  induces  rheumatic  fever 
is  not  supported  by  statistics.  The  disease  is 
quite  common  in  a  country  as  dry  as  Egypt. 
Season. — The  curve  of  incidence,  so  far  a.s 
London  is  concerned,  rises  during  the  early 
spring  and  again  during  the  early  autumn. 
Newsholme  has  shown  that  the  disease  is  most 
common  during  a  series  of  comparatively  dry 
years.  Heredity. — This  is  certainly  a  factor ; 
rheumatic  families  are  almost  as  conspicuous 
as  tuberculous  famihes.  Complexion. — Blondes 
are  much  more  often  affected  than  brunettes. 
Rheumatic  families  are  chiefly  blonde.  A 
rufous  complexion  is  the  most  common  of  all 
amongst  rheumatic  patients,  and  it  is  not  an 
unusual  thing  to  be  able  to  pick  out  the  rheu- 
matic cases  in  the  wards  of  a  general  hospital 
because  of  their  complexion.  Occupation. — 
Exposure  to  cold  and  heat,  or  to  "  chills,"'  gives 
a  predisposition  to  the  disease.  On  this  account, 
probably,  sex  influences  the  incidence  somewhat, 
more  males  than  females  being  aftected  if  all 
ages  are  taken ;  up  to  the  age  of  twenty  the 
reverse  is  found  to  be  the  case.  Age. — The 
height  of  the  curve  of  incidence  occurs  between 


GENERAL  IVIEDICIXE 


98 


ACUTE    RHEUMATISM 


ten  and  twenty ;  the  next  most  common  decade 
is  from  twenty  to  thirty.  The  disease,  in  its 
modified  form,  is  quite  common  in  httle  children. 
But  it  is  unusual  in  persons  over  forty,  and  rare 
after  sixty.  If  it  occurs  after  thirty  there  is 
most  often  a  history  of  one  or  more  previous 
attacks,  because,  far  from  giving  immunity  to 
the  disease,  a  former  attack  predisposes  the 
patient  to  others. 

Sijmptoms.  The  onset  is  usually  abrupt, 
though  a  rigour  is  unusual.  General  malaise 
may  be  the  initial  symptom,  or  a  sore  throat, 
or  pain  in  a  joint — most  often  a  knee  joint. 
The  temperature  rises  rapidly;  the  arthritis 
invades  other  joints  and  causes  great  pain,  the 
disease  evolving  so  promptly  that  by  the  end  of 
the  first  twenty-four  hours  the  jDatient  is  usually 
bedridden  and  very  ill.  The  skin  is  moist  and 
sweating  is  often  profuse;  the  sweat  is  "  acid  " 
and  of  a  pungent  odour,  more  constantly  here 
than  in  any  other  fever ;  but  very  similar  sweat 
may  be  present  in  diseases  that  are  not  truly 
rheumatic.  The  urine  is  very  concentrated,  but 
is  usually  free  from  albumin  unless  the  tempera- 
ture is  very  high,  when  a  faint  cloud  is  present. 
The  joints  affected  are  chiefly  the  knee,  ankles, 
wrists  and  elbows,  but  all  the  joints  of 
the  body  may  suffer.  It  is  common  for  other 
joints  to  become  involved  as  those  earliest 
affected  subside.  Swelling,  redness  and  pain 
are  all  present  on  examination  of  the  joints, 
and  the  slightest  movement  intensifies  the  pain 
at  once.  The  sore  throat  is  seen  to  be  due 
chiefly  to  a  tonsillitis.  The  tongue  becomes 
quickh^  furred  but  remains  moist.  Constipa- 
tion is  the  rule.  The  pulse  is  frequent  and  soft. 
The  blood  shows  a  fairly  marked  leucocytosis 
(10,000  to  1.5,000),  and  there  is  rapid  diminution 
of  red  cells  and  haemoglobin.  Examination  of  the 
heart  frequently  reveals  a  soft  systolic  murmur 
at  the  apex,  whether  or  no  acute  endocar- 
ditis supervenes.  The  form  of  the  temperature 
curve  is  irregular,  often  strikingly  so,  attribut- 
able perhaps  to  the  frequency  and  abundance 
of  the  sweats.  The  usual  range  of  the  fever  is 
between  100°  and  103°  before  the  effect  of 
salicylic  preparations  is  manifested ;  under 
treatment  the  defervescence  is  by  lysis. 

Course.  Xow-a-days  the  course  of  the  disease 
is  cut  short  by  prompt  administration  of  sali- 
cylate of  soda  or  some  similar  preparation.  It 
is  usually,  in  these  circumstances,  from  seven 
to  fourteen  days.  Formerly,  when  the  disease 
ran  its  "  natural  course,"  it  lasted  from  four  to 
six  weeks,  and  many  cases  lasted  still  longer. 
Recovery,  after  somewhat  tedious  convales- 
cence, is  the  rule.  Fatal  cases  nearly  always 
show  one  or  more  serious  complications.  The 
mortality  in  England  appears  to  be  about  two 
to  three  per  cent. 

Complications.     The  seriousness  of  the  disease 


lies  not  so  much  in  itself  as  in  the  tendency 
to  cardiac  inflammation  as  a  complication,  a 
tendency  present  to  as  high  a  degree  as  fifty  per 
cent.  Some  authorities  believe  that  the  heart 
suffers  by  actual  inflammation  in  every  case 
of  rheumatic  fever. 

1.  Endocarditis.- — This  is  by  far  the  common- 
est complication.  The  mitral  cusps  are  most 
often  affected.  The  inflammation  is  apt  to 
begin  about  the  eighth  daj'  of  the  disease  and 
is  to  be  suspected  if  the  temperature,  after 
falling,  rises  again,  or  if  there  is  increased 
frequency  of  the  pulse  and  greater  prostration ; 
or  if  a  soft  systolic  murmur  develops  at  the  apex. 

2.  Pericarditis. — Much  less  common,  and  not 
nearly  so  frequently  seen  nowadays  as  formerly. 
Endocarditis  is  usually  present  as  well. 

3.  Myocarditis. — In  some  cases  of  endocar- 
ditis a  certain  degree  of  myocarditis  is  probably 
always  present.  And  cases  of  "  carditis,"  in 
which  the  whole  of  the  heart  structures  become 
acutely  inflamed,  are  b}^  no  means  rare. 

4.  Pleurisy.  —  There  is  probably  a  true 
rheumatic  pleurisy;  i.e.  a  form  of  acute  non- 
tuberculous  pleurisy  complicating  rheumatic 
fever,  and  going  on,  not  seldom,  to  serous 
effusion.  Its  existence  prolongs  the  disease 
but  does  not  add  seriously  to  the  prognosis. 

5.  Pneumonia. — The  same  cannot  be  said  for 
pneumonia.  "  Rheumatic  pneumonia  "  appears 
to  be  either  collapse  of  lung,  often  associated 
with  plevirisy,  or  infarction,  or  a  pneumococcal 
infection  complicating  the  disease. 

6.  Chorea. — The  close  association  of  chorea 
with  rheumatic  fever  will  be  discussed  under 
Chorea  {q.v.). 

7.  Nodules. — Small  subcutaneous  lumps  of 
young  flbrous  tissue  of  varying  size,  specially 
affecting  the  regions  of  the  hands,  feet,  forearms, 
scapulae,  vertebrae  and  scalp.  They  are  most 
common  in  children. 

8.  Erythema. — Various  skin  eruptions,  chiefly 
of  the  erythematous  type,  occur  not  infre- 
quently. But  they  are  really  much  more 
commonly  seen  in  subacute  than  in  acute 
attacks.     They  are,  again,  common  in  children. 

9.  Hyperpyrexia. — A  complication  rarely  seen 
now-a-days.  The  temperature  rises  somewhat 
suddenly,  the  patient  becomes  markedly  pros- 
trated and  later  stuporous,  and  the  condition 
is  apt  to  be  fatal.  Some  cardiac  complications 
are  usually  present. 

Rheumatic  Fever  in  Children. — The  manifesta- 
tions of  the  disease  are  somewhat  different  in 
children  from  those  usually  seen  in  young 
adults.  In  children  it  is  not  at  all  uncommon  to 
find  the  arthritis  latent,  or  even  absent,  the 
brunt  of  the  poison  coming  upon  the  heart. 
This  mav  lead  to  difficultv  in  recognition.  The 
skin  is  often  affected  and,  as  already  stated, 
nodules    are    more    common    than    in    adults. 
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Pleurisy  and  pneumonia  {vide  suj/ra)  are 
relatively  more  common. 

Relapses.  These  are  not  uncommon  and  must 
be  guarded  against  by  avoiding  haste  in  con- 
valescence. 

Recurrences.  Rheumatic  fever  tends  to  recur, 
especially  if  the  original  attack  occurs  during 
childhood.  This  tendency  is  apt  to  continue 
up  to  the  age  of  thirty  years. 

Prognosis.  The  disease  is  rarely  fatal,  and 
Avhen  it  is,  it  is  nearly  always  so  in  recurrent 
cases,  where  there  is  old-standing  valvular 
disease.  The  seriousness  of  the  disease,  as 
already  stated,  is  in  the  production  of  endocar- 
ditis which,  failing  to  resolve  completely, 
frequently  goes  on  to  the  development  of 
valvular  disease. 

Diagnosis.  There  is  no  absolute  criterion  of 
the  disease — several  infective  agents  may  lead 
to  the  cardinal  symptoms — therefore  the  clinical 
picture  is  apt  to  be  mistaken  for  one  or  other  of 
the  following  : 

1.  Acute  Infective  Osteo-Myelltis. — Not  at  all 
an  uncommon  difiiculty  in  children.  Here, 
however,  the  fever  is  generally  much  higher, 
the  onset  more  abrupt,  the  tenderness  and 
swelling  are  confined  to  one  focus,  and  cardiac 
signs  are  absent.  Blood  culture  may  detect 
staphylococci  in  the  blood. 

2.  Gout  is  occasionally  accompanied  b}'  fever, 
sweating  and  general  malaise,  and  the  affected 
joints  may  be  those  most  often  inflamed  in 
rheumatic  fever.  This  may  be  so  in  patients 
impregnated  by  lead.  The  presence  of  tophi, 
one  or  more  of  which  may  form  during  the  attack, 
and  the  failure  of  salicylates  to  do  much  to 
relieve  the  pain,  are  points  of  importance. 

3.  Pyaemic  Arthritis. — The  condition  may  be 
one  of  multiple  "  septic "  arthritis.  The 
variety  most  likely  to  cause  confusion  is  gono- 
coccal arthritis.  Here  the  joints  usually  affected 
are,  in  addition  to  the  knees,  the  metacarpo- 
phalangeal joints,  which  are  not  often  affected 
in  rheumatic  fever;  moreover,  the  joints  are 
usually  more  red  and  definitely  arthritic  than  in 
rheumatism,  and  with  less  synovial  effusion. 
The  fever  is  less  high  in  proportion  to  the 
severity  of  the  joint  condition.  In  a  doubtful 
case  it  may  be  well  to  perform  joint  puncture. 
This  occasionally  yields  evidence  of  streptococcal 
arthritis,  a  much  more  serious  affair. 

4.  Acute  Rheumatoid  Arthritis. — Unusual  cases, 
but  when  thev  occur  resembling  rheumatic  fever 
very  closely.  In  any  case  diagnosed  as  rheumatic 
fever,  if  the  free  use  of  salicylates  has  not  reduced 
the  temperature,  joint  swellings  and  pain  very 
considerably  by  the  end  of  the  third  day,  the  case 
is  probably  not  of  this  nature. 

Treatment.  1.  General.  The  patient  is  con- 
fined to  bed  in  a  long  flannel  garment  and  is 
put  between  blankets.     His  limbs  are  allowed 


to  remain  in  their  least  uncomfortable  position, 
and  the  patient  can  often  change  his  position, 
by  his  own  efforts,  slightly  assisted,  with  less 
pain  than  if  this  is  entirely  done  for  him.  The 
skin  is  frequently  dried  with  soft  ^\•arm  towels 
and  the  nightdress  changed  whenever  necessary. 

2.  Diet.  To  be  chosen  from  milk,  gruel, 
Benger's  food  and  white  soups  made  without 
meat  "  stock."  WTien  the  temperature  falls, 
porridge,  bread  and  butter,  rice  and  other 
farinaceous  puddings  and  cream  may  be  added ; 
later,  eggs,  custards,  stewed  fruit,  fat  bacon, 
potatoes  and  vegetables  generally.  Fish  and 
poultry  still  later.     Meat  late  in  convalescence. 

3.  Local  Treatment  of  Joints.  Hot  dry  wool, 
with  bandages,  is  as  comforting  as  most  things. 
Oil  of  wintergreen  or  mesotan  may  be  smeared 
on,  or  warm  lead  and  opium  lotion.  But  for 
the  relief  of  pain  we  must  look  to  the  drug 
treatment,  not  to  the  local  applications. 

4.  Drugs.  Some  form  of  salicylic  preparation 
should  be  administered  at  once.  Nothing  is 
better  than  pure  sodium  salicylate,  and  it 
requires  no  adjuvant,  as  it  is  not  unpleasant  to 
take.  For  most  cases  ten  grains  dissolved  in 
water  should  be  given  every  hour  for  the  first 
forty-eight  hours,  or  an  equivalent  of  this 
amount.  Both  amount  and  frequency  may  then 
be  diminished,  but  the  drug  should  not  be 
altogether  omitted  for  three  weeks  after  the 
temperature  becomes  normal.  Few,  if  any, 
other  drugs  are  required  for  uncomplicated 
cases.  Some  authorities  strongly  recommend 
alkalies,  and  a  few  believe  that  large  doses  of 
sodium  bicarbonate  "  guard  "  the  salicylates 
and  thus  prevent  undue  depression.  Others 
do  not  confirm  this.  Sahcvlates  certainlv  do 
depress  some  patients,  and  occasionally  lead 
to  dehrium.  The  dose  must,  in  such  few 
instances,  be  reduced.  It  is  assumed  that  the 
pure  drug  is  being  used.  The  temptation  to 
exhibit  iron  during  the  acute  stages  of  the 
disease  must  be  resisted ;  it  is  rarely  well 
tolerated. 

For  the  treatment  of  the  complications  see 
Endocarditis,  Pericarditis,  Chorea,  etc. 

T.  J.  H. 

ANTHRAX 

Anthrax  is  an  epidemic  disease  of  sheep, 
cattle,  horses  and  deer.  Though  in  Great 
Britain  it  is  comparatively  rare,  scarcely  a  year 
passes  that  the  papers  do  not  contain  an  allusion 
to  some  small  outbreak. 

The  bacillus  anthracis  is  a  large  square-ended 
bacillus  developing  under  certain  conditions  a 
median  spore  which  is  very  resistant  to  heat  and 
drying.  The  disease  is  transmitted  by  means 
of  the  bacilli  or  their  spores  to  men  who  by 
their  work  are  brought  into  contact  with  hides. 
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horsehair  or  wool  from  foreign  countries  such 
as  South  America,  China  and  Russia,  where 
supervision  of  animals  is  not  so  systematic  as 
in  this  country. 

There  are  three  clinical  forms  of  the  disease — 

1.  Malignant  Pustule,  the  commonest  form. 

2.  Wool-sorters'  disease — a  form  of  very  acute 
pneumonia  following  the  inhalation  of  anthrax 
spores,  and  which  is  almost  always  fatal.  In 
this  country  it  is  occasionally  met  Avith  among 
the  Bradford  wool-workers. 

3.  Gastro-enteritis— due  to  swallowing  the 
meat  or  milk  of  infected  animals. 

Clinical  Characteristics  of  Malignant  Pustule. 
It  appears  first  as  a  small  red  spot  on  some 
exposed  surface  of  the  body,  such  as  the  neck, 
face,  hands  or  arms.  This'^spot  soon  develops 
into  a  small  blister  which  bursts,  leaving  a  little 
slough,  and  around  it  forms  a  ring  of  vesicles, 
with  a  surrounding  area  of  inflammation  and 
f edema.  Such  a  manifestation,  appearing  in 
a  worker  in  a  horsehair  factory  or  tannery,  or 
in  a  porter  engaged  in  carrying  bales  of  ra-w 
liides,  should  awaken  suspicion. 

The  diagnosis  is  made  by  collecting  some  of 
the  vesicular  fluid  and  submitting  it  to  bacterio- 
logical examination. 

A  differential  diagnosis  is  to  be  made  from  a 
pyogenic  infection,  such  as  a  boil  or  carbuncle, 
and  from  vaccinia. 

Treatment.  A  few  years  ago  the  treatment 
consisted  in  the  immediate  excision  of  the 
infected  area;  this  has  been  almost  entirely 
superseded  by  the  injection  of  the  serum  intro- 
duced by  Sclavo  and  known  as  "  Sclavo's 
serum."  If  given  in  the  early  stages  of  the 
disease  the  beneficial  results  are  manifest  in  a 
few  hours.  If  fluid  is  taken  at  regular  intervals 
from  the  vesicles  it  is  apparent  that  active 
phagocytosis  is  going  on,  and  usually  after 
forty-eight  hours  or  less  no  further  growth  of 
the  anthrax  bacillus  can  be  obtained. 

As  regards  local  treatment  the  sore  place  only 
needs  protecting  with  an  antiseptic  dressing. 

G.  E.  G. 

HYDROPHOBIA    OR   RABIES 

Hydrophobia  or  Rabies. — Though  the  specific 
organism  has  not  yet  been  demonstrated,  there 
can  be  no  doubt  that  this  disease  is  due  to  an 
infection  following  on  the  bite  of  a  rabid  animal, 
such  as  a  dog  or  cat. 

Owing  to  ^^■ise  muzzling  orders  and  to 
stringent  quarantine  regulations  in  regard  to 
the  importation  of  dogs,  hydrophobia  is  practi- 
cally non-existent  in  this  country,  though  it 
still  flourishes  in  India.  In  the  dog  the  con- 
dition is  shown  by  its  irritability  and  listlessness  ; 
the  bark  becomes  hoarse,  and  ropy  mucus 
collects  about  the  mouth ;  difficulty  in  SA\allow- 


ing  and  lapping  is  caused  by  paralysis  of  the 
muscles  of  the  loAAcr  jaw  and  limbs,  a  condition 
shortly  followed  by  death.  If  a  person  is 
bitten  by  a  suspected  animal  it  should  not  be 
be  killed  until  proof  of  madness  has  been  estab- 
lished. If  rabies  is  proved  the  patient  must 
without  doubt  be  submitted  to  Pasteur's  treat- 
ment, which  consists  in  a  series  of  inoculations 
with  a  modified  virus,  whereby  immunity  is 
conferred  on  the  patient  and  the  disease 
aborted.  Luckily  the  incubation  period  is  so 
long  (about  forty  days)  that  there  is  time  for 
this  method  of  treatment,  which  has  proved 
eminently  satisfactory,  to  be  instituted.  The 
immediate  treatment  of  a  w  ound  from  an  animal 
suspected  of  rabies  is  cauterization,  either  with 
the  actual  cautery  or  by  a  strong  chemical  such 
as  pure  carbolic  acid.  G.  E.  G. 

GLANDERS 

Glanders. — Glanders  is  due  to  infection  with 
the  Bacillus  mallei.  This  organism  takes  the 
form  of  a  straight  or  slightly  bent  rod  about  the 
size  of  the  tubercle  bacillus ;  it  can  be  stained 
with  watery  solutions  of  the  basic  stains,  such  as 
methylene  blue  or  carbol-fuchsin.  The  disease, 
though  rare,  is  most  commonly  met  with  in  the 
horse,  and  in  man  it  is  found  in  stablemen  who 
have  been  tending  a  diseased  animal.  Infection 
gives  rise  to  two  types  of  disease — acute  glanders 
and  chronic  glanders  or  farcy;  in  man  the 
former  is  more  common.  There  is  nothing 
characteristic  about  the  primary  lesion,  it  is 
like  any  other  pyogenic  infection,  such  as  a  boil 
or  pustule.  The  disease  tends  to  spread 
rapidly,  many  pustules  form,  break  down  and 
give  rise  to  irregular  ulcers.  In  the  pustular 
stage  glanders  may  be  mistaken  for  smallpox, 
and  later  the  patient  may  manifest  aU  the 
symptoms  of  septicsemia  and  pyaemia. 

The  diagnosis  is  established  by  the  recognition 
of  the  bacillus  in  film  preparations,  cultures,  and 
by  injection  of  susceptible  animals,  such  as  the 
guinea-pig.  The  mallein  test  may  be  used  for 
diagnostic  purposes  in  animals,  but  it  is  not  to 
be  recommended  for  human  use  on  account 
of  the  danger  attached  to  it. 

Treatment.  General  treatment  is  to  be 
carried  out  on  the  same  lines  as  in  other  infective 
diseases.  There  is  no  specific  treatment  other 
than  that  of  vaccines.  G.  E.  G. 

TETANUS 

Tetanus  is  due  to  infection  of  a  wound  AA'ith 
the  Bacillus  tetani.  This  is  a  slender  bacillus 
which  forms  a  single  large  terminal  spore,  giving 
it  the  shape  of  a  drumstick.  Its  normal  habitat 
is  garden  soil,  manure  heaps  and  stable  refuse. 
It  is  a  strict  anaerobe,  and  it  is  probably  on  this 
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account  that  the  disease  is  so  rare,  though  there 
is  very  Httle  doubt  that  it  must  often  be  intro- 
duced into  the  body.  The  spores  are  highly 
resistant  to  heat  cold  and  chemical  agents, 
hence  the  extreme  care  that  has  to  be  taken  in 
sterilizing  such  substances  as  culture  media, 
catgut,  etc. 

Its  action  in  the  body  is  unlike  that  of  many 
other  organisms.  The  bacillus  develops  at  the 
seat  of  infection,  grows  there  and  produces  its 
toxins,  Avhich  are  responsible  for  the  contractions 
and  spasms  characteristic  of  the  disease.  The 
toxins  act  on  the  nerve  centres  of  the  spinal  cord, 
which  they  reach  by  way  of  the  motor  nerve 
fibres.  Their  effect  on  the  motor  ganglia  is  to 
render  them  hjrpersensitive,  so  that  they  are 
excited  by  mild  stimuli  which  under  ordinary 
circumstances  would  not  affect  them.  The 
post-mortem  examination  of  patients  who  have 
died  of  tetanus  reveals  little ;  the  commonest 
lesions  are  congestion  of  the  grey  matter  of  the 
pons  and  medulla  and  lacerations  of  the  muscles 
from  the  violence  of  the  spasms. 

Incubation  Period.  This  is  from  seven  days 
to  three  weeks.  Roughly  speaking,  the  longer 
period  of  incubation  the  better  the  prognosis. 

Symptoms.  Generally  the  first  complaint  is 
of  stiffness  of  the  muscles  of  the  neck  and  face 
and  difficulty  in  opening  the  mouth,  hence  the 
name  "lock-jaw."  The  angles  of  the  mouth 
become  retracted  and  stiff,  producing  the  "  risus 
sardonicus."  Soon  the  other  muscles  of  the 
body  become  stiff,  and  to  this  tonic  contraction 
are  added  clonic  spasms,  in  which  various 
groups  of  muscles  or  the  whole  body  may  be 
involved.  These  spasms  are  extremely  painful 
when  violent  and  may  contort  the  body,  produc- 
ing opisthotonus,  pleurosthotonus  and  empros- 
thotonus.  The  slightest  stimulus,  such  as  a  noise, 
a  touch,  or  attempt  to  swallow,  may  be  sufficient 
to  excite  a  spasm,  and  the  condition  of  the 
patient  is  most  pitiful,  for  he  remains  conscious 
to  the  last.  The  temperature  is  usually  some- 
what raised  and  the  general  signs  of  fever  are 
present. 

Treatment.     This  falls  under  three  headings — 

1.  The  prevention  of  the  further  manu- 
facture of  toxins  by  removing  or  destroying  the 
site  of  infection,  by  purifying  the  local  wound,  or 
perhaps  amputation  of  a  finger  or  toe. 

2.  The  injection  of  anti-tetanic  serum.  As 
in  the  case  of  other  sera,  its  efficacy  is  uncertain, 
but  as  the  disease  is  so  fatal  no  chance  should 
be  omitted.  If  the  disease  is  discovered  early 
it  should  be  injected  into  the  motor-nerve  trunk 
leading  from  the  site  of  infection  in  order  to 
"  block  "  the  toxins.  If  general  spasms  have 
set  in,  showing  that  the  spinal  nerve  centres  are 
involved,  it  should  be  injected  into  the  spinal 
canal,  either  in  the  upper  or  lower  part  according 
to  the  centres  chiefly  affected.     Subcutaneous 


injections  are  of  little  value.  Of  the  various 
sera  on  the  market,  Tizzoni's  is  the  one  that 
has  proved  of  most  value.  A  large  quantity 
(60  c.c.)  should  be  injected  at  once,  and  smaller 
doses  may  be  repeated  for  the  next  few  days. 

3.  Confinement  to  bed  in  a  darkened  room 
and  the  avoidance  of  all  external  stimuli.  If 
the  spasms  are  very  severe,  chloroform  may  be 
used  to  aUay  them. 

Prophylactic  Use  of  Serum.  It  has  been 
suggested  that  whenever  a  dirty  lacerated 
wound  is  met  with,  small  prophylactic  doses 
of  serum  should  be  given.  On  account  of 
the  rarity  of    the  disease  in  this  country   the 


sucrofestion  is  not  often  acted  on. 
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Gonorrhoea  is  a  contagious  disease,  and  except 
in  the  rarest  of  cases  in  adults  is  conveyed 
directly  by  sexual  intercourse,  in  children 
usually  by  the  use  of  infected  material,  towels, 
etc.,  and  in  infants  at  time  of  birth  from  vaginal 
discharge  of  the  mother. 

Bacteriology.  An  organism  called  the  gono- 
coccus  was  discovered  in  1879  by  Neisser,  as 
being  the  cause  of  gonorrhoea.  It  is  a  dii^lo- 
coccus,  found  in  the  pus,  usually  in  groups, 
some  of  which  are  intracellular.  It  is  gram- 
negative  but  stains  well  with  Pappenheim's 
stain  (carbol-pyronin-methyl  green),  Loeffler's 
methylene  blue,  etc.  It  grows  well  on  blood 
agar  and  ascitic  agar,  especially  on  the  latter 
when  the  fluid  has  not  been  sterihzed  by 
heat. 

In  systemic  infections  the  presence  of  a 
specific  antibody  can  often  be  demonstrated 
in  the  blood  by  means  of  the  Bordet  and 
Gengou  complement  fixation  test,  using  an 
emulsion  of  gonococci  obtained  by  culture  as 
the  antigen. 

All  attempts  at  producing  immunization 
have  failed. 

The  incubation  period  is  usually  two  to  six 
days,  although  sometimes  as  many  weeks. 
This  may  be  explained  by  the  fact  that  gonococci 
can  exist  on  the  mucous  membrane  of  the 
genitals  and  only  become  pathogenic  when 
the  patient  gets  run  down,  etc.,  as  they  have 
been  known  to  disappear  without  giving  rise 
to  gonorrhoea ;  a  more  common  occurrence  in 
women  than  in  men.  Another  explanation  is, 
that  the  patient  has  had  the  disease  before,  and 
that  the  present  outbreak  is  a  recrudescence  of 
an  old  infection  and  not  a  fresh  attack. 

Urethritis. — The  first  signs  noted  are  that 
a  few  hours  after  passing  water  the  urethra 
contains  a  greyish-white  viscid  fluid,  the 
meatus  is  reddened  and  swollen,  but  the  urine 
is  clear.  A  few  days  later  the  secretion  thickens 
and  the  patient  notices  a  discharge.    Micturition 


GENERAL  MEDICINE 


102 


ACUTE  GONORRHCEA— TREATMENT 


now  causes  scalding,  and  at  night  erections 
are  frequent  and  excruciatingly  painful.  The 
inflammation,  which  begins  at  the  orifice,  now 
extends  backwards  along  the  penile  portion, 
and  by  the  end  of  the  second  week  the  infection 
has  reached  the  bulbo-membranous  junction. 
The  bulbous  portion  of  the  urethra  beiirg 
inflamed,  pressure  on  the  perineum  causes 
pain.  At  this  stage  two  courses  are  possible. 
Either  the  inflammation  remains  localised  to 
the  penile  and  bulbous  portions  in  front  of  the 
triangular  ligament,  and  constitutes  an  anterior 
urethritis  only;  or  it  may  spread  back  to  the 
membranous  and  prostatic  portions,  constituting 
a  posterior  urethritis. 

In  anterior  uretliritis  the  symptoms  begin 
to  subside  at  the  end  of  the  third  week,  and 
have,  with  the  exception  of  a  slight  tingling 
sensation  on  micturition,  disappeared  by  the 
end  of  the  fifth.  So  long  as  there  is  a  discharge 
the  urine  appears  turbid  when  passed.  Unless 
treatment  is  started  early  and  with  irrigations 
most  patients  will  develop  a  posterior  urethritis. 
The  chief  symptom  which  distinguishes  a  pos- 
terior from  an  anterior  infection  is  frequency 
of  micturition,  Avhich  compels  the  patient  to 
get  up  two  or  three  times  in  the  night.  In 
employing  the  two-glass  test  the  urine  in  the 
first  glass  only  will  be  turbid  in  acute  anterior 
urethritis,  and  in  both  in  acute  posterior 
urethritis.  If  a  patient  passes  turbid  urine 
in  both  glasses  and  does  not  have  to  get  up  in 
the  night  to  micturate,  the  turbidity  is  almost 
certainly  due  to  phosphates,  which  disappears 
on  adding  acetic  acid. 

Treatment  of  Acute  Urethritis — 

1.  Hygienic.  First  of  all  rest,  both  to  the 
part — by  wearing  a  suspensory  bandage — and 
to  the  person.  Bed  is  seldom  necessary,  but 
active  exercise  must  be  forbidden.  Alcohol 
must  be  strictly  avoided,  and  hot  foods  and 
condiments — mustard,  pepper,  sauces,  etc. — 
should  not  be  taken. 

2.  Symptomatic.  Pain  can  generally  be 
diminished  by  diluting  the  urine  by  drinking 
more  milk  and  water.  Decreasing  the  acidity 
of  the  urine  by  drinking  lime  Avater  often 
affords  relief.  For  the  acute  pain  caused  by 
spasm  of  the  compressor  urethrse  muscle, 
nothing  is  better  than  a  "warm  hip  bath,  which 
at  the  same  time  relieves  the  retention,  if 
present.  If  there  is  hsematuria  the  patient 
should  remain  in  bed  until  hsemorrhage  has 
stopped,  and  cold  evaporating  lotions  be  used 
on  the  penis. 

3.  Local.  Two  courses  are  open :  giving,  by 
mouth  such  drugs  as  are  excreted  through  the 
urethra,  and  direct  application  of  drugs  to  the 
urethra  itself.  The  drugs  usually  given  intern- 
ally are  resins  and  balsams  like  cubebs,  copaiba, 
sandal-wood  oil,  etc.,  the  last  being  the  best; 


but  all  are  of  extremely  little  value  and  less 
useful  than  sulphate  of  magnesia,  which  keeps 
the  bowels  well  open — which  is  a  most  important 
point  in  the  treatment  of  gonorrhoea.  In  acute 
posterior  urethritis  nothing  is  better  than 
sodium  salicylate. 

For  direct  application  to  the  urethra  potas- 
sium permanganate  1  in  4,000,  or  until  the 
solution  is  of  the  colour  of  red  blotting-paper, 
is  the  best  all-round  drug.  The  abortive 
treatment  by  injections  three  times  a  day  for 
three  days,  with  either  silver  nitrate  two  per 
cent.,  protargol  three  to  five  per  cent.,  or 
argyrol  ten  to  twenty-five  per  cent.,  may  be 
tried,  but  usually  with  very  little  success  and 
a  great  deal  of  pain.  It  is  seldom  that  a  case 
is  seen  early  enough  for  the  abortive  treatment 
to  be  successful. 

No  injections  should  be  given  until  the  pain> 
redness  and  oedema  of  the  penis  have  dis- 
appeared. They  should  then  be  employed  twice 
daily  until  the  discharge  has  ceased  and  for  at 
least  ten  days  after.  In  quite  a  large  number 
of  cases  this  will  result  in  cure.  The  old  fear 
of  driving  the  disease  back  by  using  injections 
is  theory,  not  practice.  In  anterior  urethritis 
the  solution  injected  goes  only  as  far  as  the 
triangular  ligament,  and  returns  through  the 
meatus.  In  order  to  wash  out  the  whole  of  the 
urethra  and  bladder,  which  is  necessary  in 
acute  posterior  urethritis,  either  the  column 
of  fluid  must  be  raised  higher,  or  the  return 
opening  in  the  glass  tube,  which  should  only 
be  inserted  into  the  meatus,  must  be  stopped 
up.  In  both  cases  about  one  to  two  pints  should 
constitute  a  good  wash  out.  The  solution 
should  always  be  warm,  and  the  three  best 
drugs  to  bear  in  mind  are  potassium  perman- 
ganate, hegonon  and  protargol. 

The  infection  may  not  remain  limited  to  the 
urethra,  but  extend  into  the  cavernous  and  , 
spongy  tissue  by  way  of  the  glands  of  Littre, 
giving  rise  to  swellings  which  may  remain  to 
become  hard  (fibrous  tissue)  later  or  develop  ; 
into  an  abscess.  When  the  gonococcus  is  i 
present  by  itself  and  not  in  contact  with  air, 
the  inflammation  caused  thereby  is  far  more 
likely  to  develop  into  fibrous  tissue  than  into  an 
abscess.  If  an  abscess  forms  it  often  resolves 
without  bursting  externally,  or  if  it  does, 
curiously  enough,  a  penile  fistula  is  seldom  the 
sequence.  Therefore  such  abscesses  should 
never  be  prematurely  opened,  but  reliance 
placed  on  cold  evaporating  lotions  and  as 
small  an  opening  as  possible  made  when  the 
abscess  actually  points.  When  the  urethral 
follicles  in  the  region  of  the  meatus  are  affected 
fistulas  on  either  side  of  the  meatal  orifice  very 
frequently  form  (paraurethral  fistulse).  They 
can  only  be  closed  by  electrolysis.  Para- 
urethral fistulae  are  also  found  in  the  female. 
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An  anterior  urethritis  extending  backwards 
may  affect  the  ducts  of  Cowper's  glands  and 
then  the  glands  themselves.  Acute  cowperitis 
causes  the  patient  acute  pain  only  during  the 
act  of  sitting  dowii  and  getting  up.  Fortunately 
suppuration  is  very  rare. 

The  next  structure  to  be  affected  is  the 
prostate  gland,  which  Avhen  once  involved  may 
be  the  root  of  all  future  gonorrhceal  com- 
plications for  years.  The  gland  is  the  harbour 
of  thegonococci,  and  it  is  through  the  rich  veins 
and  lymphatics  which  surround  it  that  the 
organisms  gain  entrance  into  the  system. 

Acute  prostatitis  is  usually  associated  with 
high  fever  and  great  pain  when  the  abdominal 
muscles  are  put  into  action,  as  in  defecation,  etc. 
Abscess  formation  is  not  very  uncommon,  and 
in  the  majority  of  cases  these  open  into  the 
urethra,  with  immediate  relief  to  the  patient 
and  very  often  ■\\ith  apparent  spontaneous 
recovery.  When  an  abscess  forms  other 
organisms  are  usually  to  blame,  and,  as  stated 
before,  their  presence  kills  the  gonococci. 

If  the  abscess  does  not  burst  and  examination 
per  rectum  reveals  a  tender  swelling  with  one 
or  two  soft  spots,  the  abscess  should  be  opened 
per  rectum,  but  not  until  it  is  absolutely  neces- 
sary, for  although  a  fistula  is  hardly  ever  left, 
many  cases  will  resolve  by  merely  keeping  the 
patient  in  bed  and  inserting  a  psychrophore  in 
the  anal  canal. 

Cystitis.  —  Gonococcal  cystitis  is  regularly 
mentioned  in  textbooks,  but  it  is  extremely 
rare.  The  chief  diagnostic  sign  from  acute 
posterior  urethritis,  Mhich  cystitis  simulates 
exactly,  is  the  pain  over  the  pubes  which  is  so 
constantly  complained  of  in  the  latter  condition. 

Gonococci  can  only  thrive  in  an  acid  medium, 
therefore  the  urine  in  a  fresh  case  of  gonococcal 
cystitis  is  acid,  but  within  a  fcAv  days  the 
bacillus  coli  communis  gains  the  ascendancy, 
makes  the  urine  alkaline  and  kills  the  gonococci. 

Although  no  doubt  the  infection  may  spread 
up  the  ureters,  causing  a  ureteritis,  and  when 
reaching  the  kidney  a  p^-elitis,  it  is  more  common 
for  renal  complications  to  follow  a  hemato- 
genous infection.  There  is  a  complication,  more 
common  than  appears  from  the  literature,  that 
follows  direct  extension,  viz.  spermatocystitis. 
The  subjective  symptoms  vary  to  such  an  extent 
that  upon  them  alone  a  diagnosis  is  impossible. 
Some  patients  complain  of  tenesmus  in  the 
urethra,  others  in  the  rectum,  pain  in  the 
perineum,  painful  ejaculations,  and  itching  in 
the  urethra  which  increases  sexual  desire ;  pria- 
pism has  been  known  to  occur.  To  make  the 
diagnosis  certain  a  swelling  must  be  felt  per 
rectum  above  the  prostate,  the  expressed 
secretion  from  which  contains  gonococci  and 
dead  or  altered  spermatozoa. 

If  an  abscess  bursts  it  is  usually  into  the  rectum 


or  into  the  urethra,  but  cases  are  on  record  of 
rupture  into  the  peritoneal  cavity  and  bladder. 
The  other  genito -urinary  complication  is  epi- 
didymitis, and  this  is  of  the  greatest  importance, 
because,  if  bilateral,  it  usually  renders  the 
patient  sterile.  If  the  gonococcus  alone  causes 
the  epididymitis  no  pus  is  formed,  but  after  the 
acute  inflammation,  which  causes  a  swelhng  of 
the  structures  in  that  half  of  the  scrotum  with 
an  exudation  of  fluid  into  the  tunica  vaginalis, 
has  subsided  a  hard  round  marble-like  swelling 
is  felt  in  the  epididymis ;  this  being  composed 
of  fibrous  tissue,  which  as  it  contracts  obliterates 
all  the  tubules. 

If  an  abscess  forms — a  very  uncommon 
result — then  a  super-infection  is  to  blame. 
The  skin  becomes  adherent  to  the  epididymis 
and  the  abscess  points  externally.  When  this 
is  the  case  it  should  be  opened  by  as  small  an 
incision  as  possible  and  washed  out  frequently 
with  sahne  solution.  Usually  it  heals  very 
quickly.  It  is  seldom  that  an  abscess  in  the 
epididymis  bursts  othersvise  than  through  the 
skin. 

The  treatment  of  epididymitis  is  to  put  the 
patient  to  bed,  suspend  the  testicles,  use  cold 
evaporating  lotions  freely,  give  sodium  salicy- 
late internally  and  let  the  patient  go  on  Avith 
his  urethral  injections. 

If  both  testicles,  or  only  the  functional  one, 
are  affected  either  of  the  following  two  methods 
of  treatment  should  be  at  once  resorted  to — 
preferably  the  former. 

1.  The  moment  the  epididymis  is  enlarged 
and  inflamed,  take  the  scrotum  into  the  hand, 
make  the  skin  tense  over  the  epididymis  and 
plunge  a  scalpel  into  its  substance,  in  its  long 
axis ;  the  pain  is  momentary,  but  the  relief 
which  so  quickly  sets  in  is  enormous.  Then 
treat  in  the  usual  way  with  lotions,  etc. 

2.  Inject  into  the  epididymis  1  to  2  c.c. 
electrargol  (Clin.  Paris).  The  epididjnnis 
reaches  its  normal  size  in  one  to  three  days, 
and  only  occasionally  is  a  second  injection 
necessary  (Asch's  method).  It  is  nearly 
ahvays  possible  to  say  when  a  patient  is  going 
to  get  epididymitis,  because  the  urethral 
discharge  lessens,  and  the  two  urines,  which  are 
one  day  turbid,  tj^pical  of  an  acute  posterior 
urethritis,  the  next  day  become  quite  or  almost 
clear,  the  patient  may  consequently  imagine 
that  he  is   cured. 

Adenitis. — Much  stress  is  laid  upon  enlarged 
glands  in  the  groin  being  diagnostic  of  syphihs. 
Enlarged  in  their  characteristic  way  they 
certainly  are,  but  in  nearly  every  case  of  gonor- 
rhoea the  glands  become  enlarged  and  are  fre- 
quently painful,  but  not  hard.  They  may  even 
suppurate,  but  this  is  probably  due  to  a  mixed 
infection  with  other  organisms. 

Balanitis    and    Phimosis. — If    the    foreskin   is 
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long  the  gonococcus  becomes  pent  up  in  the 
sulcus  coronarius,  and  the  pus  so  produced 
causes  inflammation  and  oedema  of  the  prepuce, 
which  may  spread  along  the  skin  of  the  penis. 
If  allowed  to  continue  tlie  prepuce  may  become 
gangrenous  and  slough.  At  the  same  time  the 
glans  becomes  acutely  inflamed,  and  small, 
superficial  irregular  ulcers,  or  rather  erosions, 
quickly  form  on  the  surface  and  on  the  inner 
lamella  of  the  prepuce.  Circumcision  should  be 
ad\ased  if  there  is  any  hkelihood  of  posthitis 
occurrmg,  or  the  prepuce  should  be  drawn  back 
three  or  four  times  a  day  and  both  the  under 
surface  of  the  prepuce  and  the  glans  should 
be  well  bathed  Avith  a  weak  creolin  lotion 
(one  drachm  to  two  pints).  The  pus  which 
collects  in  the  sulcus  coronarius,  although 
primarily  due  to  the  gonococcus,  is  caused 
mainly  by  a  mixture  of  streptococci,  staphylo- 
cocci and  diphtheroid  bacilli,  the  presence  of 
which  destroy"  the  gonococci,  but  continue  the 
mischief  started  by  the  latter. 

Paraphimosis. — In  the  acute  stage  of  gonor- 
rhoea paraphimosis  externa  is  not  at  all 
uncommon,  caused  by  oedema  of  the  prepuce 
and  the  pent-up  pus  in  the  sulcus  coronarius. 
It  occurs  mechanically,  and  is  not  due  to  the 
patient  having  drawn  back  his  foreskin  and 
being  afterwards  unable  to  draAv  it  forwards 
again. 

If  attempts  at  reposition  fail,  then  the  best 
treatment  is  to  remove  the  incarcerated  portion 
of  skin  and  stitch  the  edges  together. 

If  necrosis  has  already  occurred  the  less  done 
the  better ;  all  that  is  necessary  is  to  use  cold 
evaporating  lotions  to  reduce  the  inflammation 
and  swelling,  antiseptic  lotions  to  get  rid  of  the 
discharge  and  powders  to  keep  the  necrosed 
area  as  dry  as  possible,  leaving  the  rest  to 
nature  to  take  as  much  as  she  wants. 

Systemic  Complications. — Although  systemic 
infections  are  almost  invariably  associated  with 
a  posterior  urethritis  in  which  the  prostate  is 
affected,  this  gland  being  the  door  through 
which  the  organisms  gain  entrance,  toxic 
manifestations  may  occur  Mlien  the  inflamma- 
tion is  limited  to  the  anterior  part  of  the  urethra, 
and  patients  -with  other  troubles — indigestion, 
neuralgia,  etc. — not  infrequently  have  these 
aggravated.  These  toxic  manifestations  are 
usually  limited  to  the  ligaments  and  joints,  and 
pain  is  complained  of,  without  there  being  any 
swellhig  or  gross  lesion  which  can  be  detected. 
The  systemic  complications  are  arthritis,  iritis, 
endocarditis,  etc. 

Arthritis. — Any  joint  may  be  affected,  the  knee 
most  commonly  and  the  sterno -clavicular  joint 
most  rarely.  Several  joints  may  be  involved 
at  the  same  time,  but  a  point  almost  diagnostic 
of  gonococcal  arthritis  is  that  pain  is  first 
exp?rienced  in  a  joint;  swelling  then   quickly 


follows,  which  may  subside  or  last  for  weeks 
and  months.  Then  another  joint  follows  suit, 
in  which  usually  the  pain  and  swelling,  if  any, 
of  the  latter  lasts  a  few  days  only,  and  the 
inflammation  finds  its  way  again  to  a  joint 
not  yet  affected.  A  frequent  concomitant 
symptom  of  arthritis  is  pain  anywhere  in  the 
feet,  but  usually  most  marked  about  the  heel. 

A  gonococcal  joint  should  always  be  treated 
with  the  greatest  care,  since  suppuration  is  not 
very  uncommon,  leading  to  comj)lete  destruc- 
tion and  bony  ankylosis  in  an  incredibly 
short  time.  Absolute  rest  is  essential,  and 
many  joints  will  get  well  Avith  this  and  cold 
applications  alone.  The  local  urethral  treat- 
ment should  never  be  neglected,  and  especial 
attention  should  be  directed  to  the  prostate. 
Vaccines  may  be  extremely  useful,  as  indeed,  in 
any  systemic  infection  and  in  gonorrhoeal 
prostatitis,  epididymitis,  etc.,  but  thej'  are 
valueless  when  the  disease  is  limited  to  the 
urethra. 

The  vaccine  should  be  made  from  a  fresh 
culture  and  be  not  more  than  six  weeks  old. 
Stock  vaccines  are  useless.  An  autogenous  is 
more  powerful  than  a  heterogenous  vaccine. 
The  initial  dose  should  not  be  more  than  five 
millions,  and  this  dose  should  only  gradually 
be  increased  weekly  until  the  patient  is  cured. 

Iritis.  —  Probably  all  cases  of  rheumatic 
iritis  are  of  gonococcal  origin.  One  eye  or  both 
may  be  affected.  Like  all  gonococcal  complica- 
tions the  condition  is  very  prone  to  relapse. 

Gonorrhoea  in  the  Female. — The  infection 
usually  starts  in  the  urethra,  which  quickly 
clears  up  and  very  rarely  leads  to  cystitis. 
The  vulva  is  then  affected,  Avhen  the  organisms 
readily  gain  entrance  to  Bartholin's  glands,  and 
not  infrequently  cause  an  abscess.  Although 
the  gonococcus  is  conveyed  up  the  vagina  to 
the  cervix  a  true  gonorrhoeal  vaginitis  probably 
does  not  exist.  The  presence  of  the  organisms 
in  the  cerAax  gives  rise  to  a  constant  discharge 
which  is  extremely  difficult  to  cure.  It  often 
spreads  farther,  involves  the  Fallopian  tubes 
and  may  even  give  rise  to  a  general  peritonitis. 
Other  complications  are  not  so  common  in  the 
female  as  in  the  male. 

The  treatment  consists  in  constant  douching 
Avith  antiseptic  lotions  and  daily  local  apphca- 
tions  of  protargol,  tAvo  to  five  per  cent.,  to  the 
cervix,  if  it  is  affected. 

Gonococcal  Ophthalmia. — In  infants,  AA'hom 
it  most  commonly  affects,  both  eyes  are  almost 
invariably  involved,  Avhile  Avhen  adults  are 
affected  the  disease  is  usually  limited  to  one 
eye.  The  difference  is  probably  due  to  the 
presence  of  the  bridge  of  the  nose  in  the  latter. 
In  both  the  progression  is  A^ery  rapid,  leading 
quickly  to  blindness.  In  no  condition  is  it 
more  true  that  preA-ention  is  better  than  cure, 
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and  all  infants  immediately  after  birth  should 
have  either  a  five  per  cent,  solution  of  protargol 
or  a  ten  per  cent,  solution  of  argyrol  dropped 
into  their  eyes.  Adults  with  gonorrhoea  should 
be  warned  never  to  put  their  fingers  to  their 
eyes. 

Treatment  must  be  prompt,  and  if  only  one 
eye  is  affected  the  other  should  be  at  once 
protected  by  a  BuUer's  shield.  The  affected 
eye  should  be  almost  hourly  washed  out  with  a 
ten  per  cent,  solution  of  argyrol. 

Gonococcal  Vulvo-Vaginitis.  —  The  infection 
is  usually  conveyed  to  Uttle  girls  by  the  mother's 
fingers  or  on  towels,  and  it  very  C{uickly  spreads 
from  one  individual  to  another.  Girls  over 
fourteen  years  of  age  usually  escape. 

The  condition  is  extremely  difficult  to  cure 
and  the  treatment  is  limited  to  antiseptic  baths 
and  injections.  J.  E.  R.  McD. 

GONOCOCCAL    ARTHRITIS 

Gonococcal  Arthritis  may  occur  in  infants 
and  adults;  with  the  latter  the  condition  is 
more  common  in  men  than  in  women. 

Infants.  Gonococcal  arthritis  in  infants 
follows  a  gonococcal  conjunctivitis,  and  is  by 
no  means  an  uncommon  complication.  The 
joints  most  commonly  affected  are  the  knee, 
hand  and  foot,  the  affection  being  ushered  in 
with  a  rise  of  temperature  and  swelling,  pain  and 
redness  of  the  joint  or  joints  commencing  as 
a  rule  two  or  three  Aveeks  after  the  conjunctivitis 
started.     The  prognosis  is  good. 

Children.  Although  rarely  mentioned,  mono- 
and  poly-articular  arthritis  ma}^  follow  gono- 
coccal vulvo- vaginitis  of  children.  The  most 
common  joint  to  be  affected  is  the  knee,  and 
then  the  same  joints  as  are  aft'ected  in  infants 
and  adults.  As  the  gonococcal  arthritis  of 
infants  sets  in  about  the  thiid  Aveek  after 
infection,  the  time  when  the  disease  is  at  its 
acme,  the  same  is  the  rule  in  children.  This 
is  often  a  diagnostic  sign,  but  of  still  greater 
value  is  the  simultaneous  implication  of  tendon 
sheaths — gonococcal  teno-sjniovitis.  Both  in  in- 
fants and  children  the  arthritis  is  metastatic ; 
that  is  due  to  the  presence  of  gonococci  which 
have  reached  the  joint  through  the  blood  stream. 

Adults.  In  adults  the  arthritis  may  be  mono- 
or  poly-articular,  and  the  signs  may  vary  from 
simply  pain  in  a  joint  to  suppuration  with 
complete  destruction  thereof.  So  protean  may 
the  sjnDQptoms  of  gonococcal  arthritis  be  that 
there  is  no  one  diagnostic  point  which  will 
enable  a  diagnosis  to  be  made  between  this 
or  any  other  infection.  Pain  without  swelling 
in  one  or  several  joints  is  not  an  uncommon 
complication  of  acute  anterior  urethritis,  and 
is  no  doubt  due  to  the  gonoto>in.  Pain  with 
swelling  and  fluid  in  the  joint  is  usually  asso- 
4* 


ciated  Avith  either  an  acute  or  chronic  posterior 
urethritis  Avith  the  simultaneous  implication 
of  the  prostate  gland,  and  is  a  metastatic 
infection,  the  gonococci  reaching  the  joint 
either  through  the  blood  or  lymph  stream, 
gaining  access  thereto  by  the  plexuses  surround- 
ing the  prostate. 

Pain  is  not  necessarily  a  feature  of  gono- 
coccal arthritis,  for  a  joint,  most  commonly 
one  or  both  knee  joints,  simultaneously  or  at 
diff'erent  periods  may  suddenly  saacII,  due  to 
the  presence  of  fluid,  AA'ithout  giving  rise  to  any 
subjective  symptoms — the  so-called  hydrops 
articuli.  The  amount  of  fluid  exuded  may  be 
so  great  as  to  cause  a  flail  joint.  The  fluid  may 
either  disappear  as  quickly  as  it  came  or  remain 
indefinitely.  The  fluid  Avithdrawn  is  perfectly 
clear  and  contains  no  pus  cells. 

The  commonest  gonococcal  joint  affection  is 
the  arthritis  serofibrinosa.  Pain  and  swelling 
of  the  joint  set  in,  with  fever,  and  the  patient 
usually  looks  very  ill.  After  the  first  attack 
the  joint  may  become  restored,  but  AAhat  most 
frequently  happens  is  that  the  patient  gets 
recurrent  attacks,  which  cause  a  thickening 
of  the  capsule  and  surrounding  ligaments,  with 
a  great  restriction  of  the  joint's  mechanism. 
Further,  owing  to  the  presence  of  fibrin,  ad- 
hesions commonly  form.  At  any  time  the 
fluid  may  become  purulent ;  this  may  cause 
either  destruction  of  the  periarticular  struc- 
tures or  complete  destruction  of  the  joint 
itself,  Avith  resolution  in  bony  ankylosis. 
When  several  joints  are  affected  it  is  more 
common  for  one  joint  first,  and  then  another 
AA'lien  the  former  has  quieted  doAvn,  to  become 
invohed,  than  several  joints  at  the  same 
time. 

If  an  affected  joint  becomes  chronic  it  is  not 
uncommon  for  changes  to  supervene  AA'hich  are 
indistinguishable  from  the  so-called  rheumatoid 
arthritis — a  disease  not  sui  generis,  but  a  con- 
dition Avhich  is  usually  caused  by  a  chronic 
infection  of  scA^eral  organisms. 

After  the  knee  the  tibio-tarsal  joint  is  most 
frequently  affected,  then  the  wrist  joint,  finger 
joints  and  metatarsal  joints.  In  none  is  the 
condition  more  chronic  or  persistent  than  in 
the  tibio-tarsal  joint,  for  the  reasons  that  the 
tendon  sheaths  round  about  are  generally 
invoh^ed  and  because  adventitious  bursae  almost 
inA^ariably  arise.  The  shoulder  joint  is  not 
uncommonly  iuA'olved,  but  rarely  scA'erely ;  the 
elboAv  joint  is  quite  frequently  the  only  joint 
affected ;  thehipjointfortunatelyusuaUyescapes, 
but  AA'hen  it  is  involved,  destruction  Avith  subse- 
quent bony  ankylosis  has  generally  to  be  feared. 

Glandular  enlargements  may  occur  in  the 
region  draining  any  joint  affected,  but  they 
are  alA\'ays  most  noticeable  Avith  gonococcal 
arthritis  of  the  hip. 
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The  mandibular  joint  is  involved  more  often 
than  the  sterno-clavicular,  but  neither  so 
frequently  as  the  textbooks  would  have  us 
believe. 

The  vertebral  joints  may  not  escape,  and 
pain  in  the  lumbar  region  simulating  lumbago 
is  not  at  all  infrequently  experienced. 

Owing  to  the  fact  that  in  many  cases  the 
aspirated  fluid  from  a  joint  has  not  revealed 
the  gonococci,  it  has  been  assumed  that  the 
arthritis  was  not  of  gonococcal  origin.  Al- 
though gonococci  may  b?  found  in  the  fluid 
they  are  most  abundant  in  the  superficial 
layers  of  the  granulation  tissue,  Avhich  it  is 
seldom  possible  to  examine.  In  a  cold  abscess 
the  tubercle  bacilli  are  not  found  in  the 
pus  but  in  the  walls  of  the  abscess.  Again,  a 
joint  primarily  infected  with  gonococci  very 
({uickly  becomes  secondarily  infected  with  strep- 
tococci and  staphylococci,  the  mere  presence 
of  wliich  tends  to  exterminate  the  gonococci ; 
when  a  joint  suppurates  the  suppuration  is 
dependent  not  on  the  primary  but  on  the 
secondary  infection.  Systemic  gonococcal  in- 
fections give  rise  to  the  formation  of  antibodies, 
which  can  be  demonstrated  by  means  of  the 
Bordet  and  Gengou  reaction,  the  employment 
of  which  is  extremely  useful  from  a  diagnostic 
point  of  view  in  a  doubtful  case.  The  antigen 
used  is  an  emulsion  of  gonococci  which  have 
not  grown  for  more  than  forty-eight  hours ;  \ 
about  300  to  400  million  gonococci  to  one  c.c. 
being  the  strength.  j 

Treatment.  First  and  foremost,  treatment 
should  be  directed  to  the  urethra  and  prostate 
or  other  source  of  infection.  Internal  medication 
is  practically  limited  to  sodium  salicylate  and 
potassium  iodide,  but  quinine  is  occasionally 
of  use.  The  best  general  treatment  is  vaccina- 
tion, concerning  which  the  following  points 
should  be  acted  upon  when  possible. 

1.  An  autogenous  is  better  than  a  hetero- 
genous vaccine. 

2.  The  vaccine  must  b?  freshly  prepared 
from  a  culture  which  is  not  more  than  forty- 
eight  hours  old. 

3.  The  first  culture  is  better  than  subcultures. 

4.  Heat  should  not  be  used  to  sterilize  the 
vaccine,  as  it  destroys  the  potent  qualities 
thereof. 

5.  The  primary  dose  should  not  be  more 
than  five  millions ;  which  dose  is  gradually 
increased  as  the  patient  improves. 

6.  If  the  patient  does  not  react  or  improve, 
increasing  the  dose  is  hardly  likely  to  benefit; 
it  is  then  better  to  make  a  vaccine  from  the 
prostatic  secretion,  which  may  contain  diph- 
theroids, streptococci  and  staphylococci ;  the 
affection  being  due  to,  or  kept  up  by,  this 
secondary  infection. 

The   local   treatment   in  the   acute   stage   is 


rest ;  in  the  subacute,  antiphlogistic  measures 
should  be  adopted  with  the  aim  of  bringing 
about  absorption  of  the  fluid.  This  is  best 
achieved  by  painting  with  iodine  or  alcohol 
poultices  and  the  free  use  of  massage  and 
baths.  For  chronic  cases  hot-air  and  hot- 
water  baths,  with  active  and  passive  movements 
of  the  joints,  are  the  best  forms  of  treatment. 
In  all  forms  Bier's  treatment  may  be  of  the 
greatest  use.  When  pus  is  present  in  a  joint, 
operative  measures  must  be  undertaken,  and 
the  joint  washed  out  continuouslv  with  saline. 

J.  E.  R.  McD. 


PULMONARY    TUBERCULOSIS 

Etiology 

Historical.  From  the  days  of  Hippocrates 
(b.  460  B.C.,  d.  357  b.c.)  human  tuberculosis 
has  been  known  to  exist.  As  to  its  prevalence, 
however,  there  is  but  little  information,  and 
no  doubt  under  the  term  "  phthisis  ''  many 
diseases  were  included  which  were  not  tuber- 
culosis. Except  in  its  later  stages  the  words 
'■  phthisis  "  and  "  consumption  "  are  not 
descriptive  of  the  disease. 

Since  the  term  "  tuberculosis  "  indicates  a 
definite  pathological  entity,  it  would  be  well 
always  to  adopt  this  title,  prefixing  the  ana- 
tomical situation  of  the  lesion,  so  that  "  pulmon- 
ary tuberculosis,"  for  example,  invariably 
should  be  held  to  mean  "  tuberculosis  of  the 
lungs,"  whilst  the  older  terminology  may  be 
allowed  to  fall  into  disuse.  In  addition  to 
the  nomenclature  advocated  being  correct, 
the  fresh  knowledge  at  our  command  will  be 
more  easily  understood,  and  the  heavy  stigma 
of  being  styled  '"consumptives"  which  is  so 
often  felt  by  patients  afflicted  with  the  disease 
will  be  removed. 

The  earliest  descriptions  of  the  disease 
associate  its  symptomatology  with  blood- 
spitting,  cough,  wasting,  fever  and  bulbous 
fingers.  The  inclusion  of  this  latter  sign 
strongly  suggests  that  many  non-tuberculous 
cases,  such  as  bronchiectasis,  etc.,  were  in- 
cluded in  the  original  classification.  In  the 
present  day  clubbing  of  the  fingers  is  seldom 
seen  in  patients  with  definite  pulmonary 
tuberculosis. 

The  Tubercle  Bacillus.  The  disease  is  due 
to  infection  by  the  tubercle  bacillus,  which  was 
discovered  by  Robert  Koch  in  1882.  He  was 
at  this  time  able  to  obtain  pure  cultures,  and 
all  the  work  since  done  has  confirmed  the 
accuracy  of  his  discovery. 

From  this  it  follows  that  the  sole  cause  of 
pulmonary  tuberculosis  is  the  tubercle  bacillus. 
This  organism  grows  most  readily  on  Dorset's 
egg  medium ;  it   will  also  reproduce  itself  on 
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agar-agar,  or  bouillon  to  which  has  been  added 
five  per  cent,  glycerine,  at  a  temperature  of 
38°  C. 

It  is  non-motile  and  is  a  parasite,  having  no 
other  habitat  than  man  or  animals. 

There  are  various  forms  of  the  bacilli,  some 
short,  others  long.  In  addition  there  are 
differences  in  virulence  and  in  strains. 

The  bacilli  are  difficult  to  stain,  owing  to  the 
large  amount  of  fatty  matter  present ;  but, 
once  stained,  they  are  difficult  to  decolorize, 
and  this  feature  makes  it  possible  to  distinguish 
them  from  the  majority  of  other  bacilli,  so 
that  this  characteristic  can  be  depended  upon 
in  the  examination  of  what  is  definitely  known 
to  he  sputum.  The  technique  of  Ziehl-Neelsen 
carbol-fuchsin  staining  is  as  follows  : — A  thin 
film  is  made  of  the  suspected  sputum,  which  is 
then  "  fixed  "  by  passing  the  slide  three  times 
through  a  Bunsen  or  other  flame.  The  stain 
made  as  below  is  next  poured  on  to  the  slide — 

Saturated  alcoholic  solution  of  fuchsin,  11 
parts. 

x\queous  solution  of  carbolic  acid  five  per 
cent.,  100  parts. 

The  slide  is  tlien  warmed  for  about  five  minutes 
until  it  steams.  It  is  now  decolorized  and 
washed,  the  decolorization  being  effected  by 
twenty-five  per  cent,  hydrochloric  acid. 

Since  acid  does  not  affect  the  staining  of  the 
tubercle  bacillus,  it  is  therefore  termed  "  acid 
fast." 

The  specimen  is  next  counterstained  in 
Loffler's  methylene  blue  for  about  twenty 
seconds ;  when  dry  it  is  ready  for  the  micro- 
scope. The  bacilli  appear  as  red  rods  on  a 
blue  field. 

It  should  not  be  overlooked  that  a  negative 
examination  is  not  of  much  importance,  for 
Klebs  states  that  sputum  in  which  no  bacilli 
could  be  demonstrated  produced  tuberculosis 
when  inoculated  into  animals. 

It  is  quite  a  frequent  occurrence  to  have  to 
examine  sputa  four  or  five  times  before  finding 
bacilli,  and  I  have  known  them  to  be  found 
only  on  the  twentieth  examination. 

The  tubercle  bacillus  is  killed  when  the 
boiling-point  of  water  is  reached ;  it,  however, 
can  live  for  many  months  under  favourable 
conditions,  but  it  is  killed  in  a  few  hours  if 
exposed  in  a  thin  film  to  the  sun's  rays.  It  is 
more  resistant  to  heat  when  dry  than  when 
wet. 

Formalin  and  carbolic  acid  also  kill  the 
organism,  if  they  come  in  direct  contact  wifch 
it,  but  this,  of  course,  is  not  the  case  with  a 
lump  of  sputum,  since  only  the  superficial 
bacilli  are  rendered  inert. 

Disposing  Influences.  There  are  naturally 
many  disposing  influences  which,  by  lowering 
the  general  resistance  of  the  body,   render  it 


a  more  easy  prey  to  the  bacillus.  Such  causes 
are  living  unhealthy  indoor  lives,  want  of 
sleep,  septic  teeth  and  gums  causing  indigestion 
and  interference  with  nutrition — in  fact  any 
chronic  disease  may  dispose  to  tuberculosis. 

Occupations  which  claim  an  unduly  large 
proportion  of  victims  have  often  had  the 
reason  of  the  prevalence  wrongly  attributed. 
For  instance,  laundresses  have  been  said  to 
have  become  ill  from  the  steamy  atmosphere, 
whereas  the  sputum  on  the  handkerchiefs  in 
the  dirty  sorting-room  is  a  much  more  likely 
cause.  Barmen,  too,  are  said  to  have  had 
their  resistance  lowered  by  alcohol,  whereas 
their  duty  of  sweeping  and  cleaning  a  room 
that  has  been  shut  up  all  night  with  sputum 
drying  on  the  floor  has  been  lost  sight  of. 

On  the  other  hand,  outdoor  occupations  are 
supposed  to  prevent  tuberculosis,  but  the  most 
likely  conditions  for  infection  out  of  working 
hours  are  frequently  overlooked,  and  many 
outdoor  workers  contract  tuberculosis. 

Sources  of  Infection.  The  chief  source  of 
infection  is  dried  sputum  carried  by  air  currents. 
Such  sputum  is  often  distributed  by  handker- 
chiefs. Another  avenue  of  infection  is  afforded 
by  the  ingestion  of  milk  and  butter  from 
tuberculous  cows. 

The  part  played  by  milk  is  difficult  to 
estimate,  because  adults  seldom  drink  milk 
which  has  not  been  at  a  temperature  of  over 
160°  F.,  owing  to  the  fact  that  they  usually 
drink  it  mixed  with  tea  or  coffee. 

The  United  States  Department  has  collected 
statistics  showing  that  of  775  samples  of  butter 
tested,  twelve  per  cent,  were  found  to  contain 
virulent  tubercle  bacilli,  and  it  was  also  ascer- 
tained that  these  bacilli  could  remain  virulent 
for  at  least  ninety-nine  days. 

In  this  country  milk  can  be  fairly  well  con- 
trolled, whereas  our  butter  comes  from  all  over 
the  world.  These  facts  are  significant,  and  help 
to  explain  the  finding  of  the  Royal  Commission 
on  Tuberculosis  on  the  third  question,  as  to 
whether  or  not  the  disease  can  be  transmitted 
from  animals  to  man,  Mhich  runs  as  follows — 

"  That  a  considerable  proportion  of  the  tuber- 
culosis affecting  children  is  of  bovine  origin, 
and  is  due  to  cows'  milk."  It  would  appear 
possible,  therefore,  that  practically  all  persons 
are  exposed  to  bovine  infection  in  childhood, 
and  either  contract  bovine  tuberculosis  or  obtain 
immunity  to  that  disease. 

From  tuberculous  meat  the  risk  is  small,  as 
all  meat  which  has  changed  from  the  bluish 
colour  of  raw  meat  to  the  bright  red  of  "  under- 
done "  has  passed  the  temperature  of  170°  F. 

The  findings  of  the  Royal  Commission  on 
two  of  the  three  questions  left  to  them  are — 

1 .  "  That  with  regard  to  the  disease  in  animals 
and  man  being  the  same,  there  does  not  appear 
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to   be  sufficient  evidence  for  answering  it  in 
the  affirmative." 

2.  "  That  whether  animals  and  man  can  be 
reciprocally  infected,"  they  report  that  with  the 
exception  of  avian  tubercle  they  can  be  so 
infected. 

Infection  may  occur  by  inhaling  the  bacilli 
or  by  swallowing  them;  A\hich  method  is  the 
commoner  has  not  yet  been  settled.  Probably 
inoculation  rarely  occurs.  Personally  I  do  not 
believe  in  children  being  born  Avith  tuberculosis. 
A  child  born  in  a  house  with  one  or  both  parents 
suffering  from  the  disease  is  born  into  a  hot- 
bed of  infection,  and  it  is  hardly  surprising 
that  tuberculosis  develops.  This  is  a  much 
more  likely  explanation  than  heredity.  On 
the  other  hand,  children  born  of  weakly  parents 
are  often  apt  to  be  weakly,  and  therefore  more 
liable  to  contract  disease  than  those  children 
who  are  robust. 

Undoubtedly  many  points  of  the  etiology 
remain  unknown.  We  have,  however,  some 
very  concrete  facts  to  work  upon.  We  knoAv 
the  cause  of  the  disease,  Ave  knoAV  the  methods 
of  infection,  we  know  the  conditions  which 
favour  the  growth  of  the  bacilli,  and  Avhat  is 
best  of  all,  Ave  knoAv  hoAV  to  prevent  this  dis- 
ease, and  of  no  subject  is  the  old  adage  more 
true  that  "  Prevention  is  better  than  cure." 

Symptomatology 

Causes  of  Lung  Symptoins.  In  order  to  realize 
the  full  value  of  symptoms  it  is  advisable  to 
give  here  a  brief  outline  of  their  causes.  In 
the  past  too  much  attention  has  been  focused 
on  the  pulmonary  condition,  to  the  exclusion 
of  other  symptoms  AA^hich  are  at  least  of  equal 
importance. 

It  is  doubtless  true  that  the  bacilli  act  on  the 
tissues  of  the  lung,  and  so  actually  destroy  the 
area  available  for  respiration.  In  the  lung, 
hoAvever,  there  is  such  a  large  reserve  area  that 
this  destructive  action  is  but  little  noticed  by 
the  patient  unless  it  becomes  extensive,  Avhen 
it  causes  dyspnoea.  This  constitutes  the  local 
action  on  the  lungs. 

While  the  bacilli  are  in  process  of  active  attack 
upon  the  lung  tissue,  substances  are  produced 
Avhich,  passing  as  they  do  into  the  blood  stream, 
have  an  influence  on  the  general  health  of 
the  patient.  These  bacterial  products  usually 
give  rise  to  many  symptoms  long  before  any 
extensiA'e  destruction  of  the  pulmonary  area 
occurs.  Such  bacterial  products  are  influenced 
by  rest  and  exercise. 

The  connecting-link  betAveen  rest  and  exercise 
and  the  control  of  moA^ements  is,  so  far  as  is 
knoAvn,  the  quantity  of  blood  going  to  the  lungs 
in  response  to  the  mobility  of  the  body.  It 
follows  that  diminished  blood  supply  (rest) 
tends   to    decrease   these    bacterial    products, 


Avhilst  augmented  blood  supply  (exercise) 
tends  to  increase  them.  Hence  there  are  tAvo 
sets  of  effects  AA'hich  liaA-e  to  be  considered, 
namely  the  local  and  the  general. 

(a)  Local  symptoms  caused  by  pathological 
changes  in  the  lung  tissues.  They  are  in- 
terpreted by  the  physical  signs  ascertained  by 
examination  of  the  chest,  or  by  means  of  the 
Rontgen  rays. 

(b)  General  symptoms  are  produced  by  ab- 
sorption of  bacterial  products  into  the  general 
blood  stream,  being  evidenced  by  variations 
in  the  temperature  and  general  health  of 
the  patient. 

Acute  Miliary  Tuberculosis.  This  almost  in- 
variably folloAvs  as  a  secondary  disease  from  a 
primary  infection.  It  is  sudden  in  onset,  Avith 
pyrexia,  general  malaise,  dyspnoea,  slight  or 
no  expectoration  and  rapid  pulse.  On  examina- 
tion of  the  chest  the  chief  signs  are  those  of 
acute  bronchitis  over  one  or  both  lungs.  The 
temperature  remains  high,  and  there  is  fre- 
quently profuse  SAveating.  The  tuberculous 
process  usually  becomes  disseminated  OA^er  the 
bodA%  and  the  termination  is  generally  fatal 
by  meningitis.  The  course  of  the  disease  is 
rapid,  and  the  patient  dies,  as  a  rule,  Avithin 
three  months  from  the  onset,  the  bodA^,  hoAV- 
ever,  usually  appearing  Avell  nourished  until  the 
end. 

Pulmonary  Tijberculosis — oke  Disease 

ONLY 

Hitherto  it  has  been  the  custom  to  classify 
pulmonary  tuberculosis  into  three  divisions — 

Acute  pulmonary  tuberculosis. 
Subacute  pulmonary  tuberculosis. 
Chronic  pulmonary  tuberculosis. 

These  divisions,  hoAvever,  cannot  be  said  to 
have  now  the  significance  which  formerly  Avas 
attached  to  them.  Apart  from  acute  miliary 
tuberculosis  of  the  lungs  it  is  difficult  to  classify 
the  most  ordinary  cases  under  the  above  head- 
ings, since,  on  one  day  the  temperature  maj'  be 
102°  F.  and  the  disease  therefore  "  acute,"  AA'hilst 
ten  days  later  the  patient  is  found  to  be  doing 
six  hours'  hard  manual  labour  AAith  normal 
temperature,  and  the  condition  is  of  the  chronic 
type. 

For  practical  jDurposes  the  only  classification 
that  AA'ill  serve  is  the  folloAving  one — 

1.  Disease  active. 

2.  Disease  inactiA^e. 

Activity  of  disease  can  be  determined  by 
constitutional  symptoms  and  physical  signs ; 
inactivity  can  only  be  ascertained  by  tests 
to  be  described  later  under  the  heading  of 
Treatment.  The  folloAAing  instance  aaHI  afford 
an  explanation  for  the  moment  the  differences 
indicated.     A  patient  may  be  "inactive"  as 
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long  as  he  is  in  a  bath  chair,  the  inactivity 
being  determined  by  want  of  signs  or  symptoms ; 
but  let  this  patient  walk  six  miles,  and  so  in- 
fluence the  bacterial  products  by  increased 
blood  supply,  then  his  temperature  will  rise 
to  100°  F.  with  symptoms.  He  is  now  said  to 
be  ''  active,"  whereas  in  the  bath  chair  he  was 
"inactive."  A  truer  classification  for  such 
"  inactivity"  would  be  "  potential  activity." 

It  has  been  usual  to  describe  an  exacerbation 
of  temperature  and  increase  of  signs  and  symp- 
toms in  ordinary  pulmonary  tuberculosis  by 
the  term  "  acute."  When  the  temperature  is 
normal  it  is  termed  "  chronic."  The  disease 
is  the  same  and  the  only  question  involved 
is  that  of  activity.  The  deaths  of  most 
persons  afflicted  with  pulmonary  tuberculosis 
occur  after  several  weeks  of  fever,  and  the 
disease  does  not  then  appear  as  "acute  "  pul- 
monary tuberculosis  on  the  death  certificate, 
although  post-mortem  evidence  would  show  a 
recent  acute  spread. 

In  consequence  there  is  but  one  form  of  the 
disease  to  describe,  and  its  symptoms  vary  with 
its  activity  or  inactivity. 

Onset.  The  onset  may  occur  in  many  forms. 
It  may  be  insidious,  the  after-effect  on  the  patient 
being  that  quite  unconsciously  he  loses  weight 
and  his  general  health  is  below  the  usual 
standard.  Later  there  is  slight  cough  with 
sputum;  this  may  contain  bacilli,  but  as  yet 
no  physical  sign  can  be  detected.  This  con- 
dition often  goes  on  until  the  patient  makes 
some  extra  exertion  and  exerts  such  influence 
upon  the  bacterial  products  in  the  lungs 
that  a  larger  dose  is  poured  out  than  can  be 
dealt  with  by  the  blood  fluids.  The  result  is  a 
toxaemia,  accompanied  by  rise  of  temperature, 
general  malaise,  loss  of  appetite,  pains  in  the 
limbs,  and  symptoms  precisely  similar  to  those 
of  influenza.  This  condition  is  sometimes 
followed  by  pleurisy  with  effusion.  Conse- 
quently many  patients  believe  influenza  to  be 
the  begimiing  of  their  illness. 

Earliest  Physical  Signs.  The  earliest  definite 
signs  of  tuberculosis  of  the  lung  are  slight  impair- 
ment of  note  at  one  apex,  together  ^\•ith  feeble 
respiration  and  often  bronchial  breathing. 
When  the  patient  is  made  to  cough  and  take  a 
breath,  some  shght  crepitations  can  frequently 
be  heard.  Such  signs  localised  in  this  region 
are  almost  invariably  due  to  tuberculosis,  and 
this  susjiicion  increases  if  lassitude  and  loss  of 
weight  are  present,  even  though  there  is  no 
fever.  From  the  patient's  point  of  view  the 
best  symptom  is  an  haemoptysis  when  he  is 
feeling  quite  well.  The  occurrence  of  this 
symptom  frequently  causes  the  sputum  to  be 
examined,  and  bacilli  may  then  be  found.  The 
presence  of  the  bacilli  alone  may  not  convince 
the  patient  of  the  necessity  for  treatment,  but 


the  fear  induced  by  the  haemoptysis  -v\-ill  gene- 
rally overcome  his  reluctance.  If  no  signs  or 
symptoms  are  evident  haemoptysis  should  not 
be  said  to  be  non-tuberculous  without  the 
strongest  evidence  to  the  contrary,  for  in  most 
cases  the  disease  develops  later. 

From  the  point  of  vicAv  of  differential 
diagnosis  the  only  other  disease  likely  to  cause 
genuine  haemoptysis  is  bronchiectasis.  In 
tuberculous  haemoptysis  the  quantity  of  blood 
expectorated  is  usually  small,  from  one  to 
five  ounces,  whereas  in  cases  of  bronchiectasis 
it  is  more  often  a  pint  and  is  frequently  repeated 
in  large  quantities.  Repetition  such  as  this  is 
much  rarer  in  pulmonary  tuberculosis. 

Fever.  The  presence  of  fever  is  evidence 
of  bacillary  activity  and  indicates  that  large 
quantities  of  bacterial  products  are  entering  the 
blood  from  the  lungs. 

The  temperature  chart,  the  extent  of  lung 
involved  and  the  sex  of  the  patient  must  be 
considered  in  conjunction  with  the  constitu- 
tional disturbances.  In  men,  a  mouth  tem- 
perature of  99°  F.,  together  with  the  slightest 
feeling  of  malaise  or  headache,  is  an  indication 
of  distinct  activity,  99-6°  F.  in  women  is  the 
corresponding  temperature  to  99°  F.  in  men. 
Patients  with  long-standing  disease  and  cavities 
may  have  rises  in  temperature  to  99"6°  or 
100°  F.  without  any  constitutional  symptoms ; 
these  readings  may  therefore  be  disregarded. 

In  some  rare  cases  patients  will  run  a 
temperature  Avhich  registers  anyA^here  between 
normal  and  102°  F.  for  months,  and  feel 
perfectly  well,  suffering  no  loss  of  weight.  The 
more  familiar  type  for  the  unprogressive  patient 
is  a  normal  reading  in  the  morning,  followed  by 
a  rise  in  the  evening  to  100°  or  102°  F.  There 
is  a  still  further  type  of  activity  in  which 
the  temperature  does  not  fall  to  normal,  but 
remains  above  99°  F.,  and  varies  from  one  to  two 
degrees,  e.  g.  100°  to  102°  F. 

For  most  patients  who  are  not  confined  to  bed 
use  of  the  thermometer  twice  a  day  is  sufficient, 
but  the  temperature  should  never  be  taken  less 
frequently.  In  a  case  not  making  progress,  if 
no  pyrexia  is  apparent,  the  temperature  should 
be  taken  every  three  hours.  It  will  usually  be 
found  that  the  temperature  has  risen  for  some 
part  of  twenty-four  hours.  The  thermometer 
should  be  kept  in  the  mouth  for  at  least  five 
minutes. 

Many  physicians  contend  that  the  mouth 
temperature  is  not  reliable  :  but  I  must  say  that 
I  have  rehed  upon  it  for  treating  hundreds  of 
patients  and  that  it  has  been  a  thoroughly 
practical  working  method.  Rest  and  exercise 
have  definite  effects  upon  the  temperature  both 
below  and  above  normal.  The  menstrual  period 
does  not,  as  a  rule,  however,  show  in  a  twelve- 
hourly  chart. 
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It  is  difficult  to  describe  a  diagnostic  type  of 
temperature.  When  the  disease  is  inactive  the 
temperature  may  resemble  that  of  any  ordinary 
healthy  person,  but  upon  the  disease  becoming 
active  the  temperature  often  remains  up  for 
months,  eventually  dropping  to  normal.  This 
is  a  type  which  is  confused  with  acute  tuber- 
culosis, whereas  it  is  simply  an  eruption  of 
the  disease.  It  should  not  be  overlooked  that 
all  fever  in  tuberculous  persons  need  not 
necessarily  be  due  to  the  tubercle  bacilli ;  the 
fact  of  such  patients  having  tuberculosis  does 
not  confer  upon  them  immunity  to  all  other 
febrile  diseases. 

The  final  temperature  chart  preceding  death 
is  usually  very  irregular,  going  up  to  103° 
or  104°  F.,  but  as  a  rule  it  is  normal  for  some 
part  of  the  twenty-four  hours,  and  for  the  last 
tlay  or  two  it  is  often  normal. 

Night  Sweats.    When  I  was  house  physician  at 
Brompton    Hospital    all     the    windows    were 
closed    and   the   hospital    Avas     systematically  I 
heated  and  ventilated.     Night  sweats  were  then  i 
l)Oth  common  and  severe.     It  w^as  no  unusual 
thing   for  the  nurses  to   have   to   change   the 
w  hole  of  the  bedding.     Nothing  could  be  done   j 
to  relieve  these  sweats.     Now  that  the  windows 
are  freely  open  sweats  are  uncommon  and  less 
>evere. 

When  making  a  physical  examination  of  the 
chest  of  a  tuberculous  patient,  a  thin  stream  of  j 
sweat  sometimes  runs  down  the  thorax  on  either 
side.  This  sign  I  alwaA'S  associated  Avith  an 
unfavourable  prognosis.  The  sweat  has  a 
peculiar  smell  and  gives  rise  to  the  so-called 
odor  phthisica.  Severe  night  sweats  generally 
occur  only  during  the  last  few  months  of  a 
patient's  life,  and  even  then  can  be  controlled 
by  adequate  ventilation. 

Languor.  This  is  one  of  the  earliest  symp- 
toms, and  is  frequently  overlooked  or  wrongly 
attributed  to  neurasthenia.  Languor  is  due  to 
the  absorption  of  bacterial  products  which, 
though  not  sufficient  to  produce  fever,  by  their 
effect  upon  the  blood  induce  a  feeling  of  slack- 
ness. This  is  the  moment  to  diagnose  and 
to  treat  the  disease,  but  the  association  of 
this  important  symptom  with  tuberculosis  is 
so  often  unrecognized  that  the  golden  oppor- 
tunity is  lost. 

A  common  historj^  is :  the  patient  wakes 
up  feeling  well  after  the  night's  rest;  by  the 
end  of  the  day  he  feels  done  up  ;  the  day's  exer- 
cise or  work  has  affected  the  bacterial  products 
in  the  lungs,  and  the  rest  at  night  again  restores 
the  balance. 

Loss  of  Weight.  Langour  in  conjunction 
with  continuous  loss  of  weight  is  a  ground 
for  greater  suspicion,  and  some  definite  effort 
to  confirm  or  disprove  the  provisional  diagnosis 
should  instantly  be  made.    Continuous  increase 


in  weight  has  hitherto  been  the  sole  criterion 
of  successful  treatment.  I  conscientiously 
followed  this  lead  for  many  years,  and  have  been 
guilty  of  the  stuffing  system.  The  practice  is 
entirely  a  wrong  one,  the  patient  becoming 
over-fat.  If  excess  of  milk  is  given  it  is  deposited 
in  the  omentum ;  the  abdominal  cavity  thus 
becomes  full  of  adipose  tissue,  impeding  the 
descent  of  the  diaphragm,  with  resulting 
dyspnoea. 

The  initial  loss  of  Aveight  is  probably  due  to 
the  anorexia  induced  by  the  presence  of  bacterial 
products  in  the  blood.  In  the  late  stages  of  the 
disease  loss  of  weight  is  due  to  the  same  cause, 
as  well  as  to  the  metabolic  processes  associated 
with  fever.  Some  patients  eat  enormous 
quantities  of  food  with  no  resultant  effect  upon 
their  weight.  A  rapid  gain  of  weight  in  a 
person  taken  from  bad  hygienic  conditions  and 
placed  in  a  sanatorium  is  very  suggestive  of 
tuberculosis. 

Anorexia.  This  is  a  sign  that  the  blood  fluids 
are  being  influenced  by  the  lungs.  When  this 
influence  is  removed  the  appetite  returns. 
Loss  of  appetite  and  slackness  should  always 
arouse  suspicion,  whilst  a  good  appetite  is  an 
excellent  sign  in  prognosis. 

Dyspnoea  may  be  caused  in  two  ways  ;  in  early 
cases  it  is  in  all  likelihood  due  to  the  bacterial 
products  having  some  toxic  effect  on  the  circu- 
latory system.  As  the  activity  of  the  disease 
grows  less,  so  will  the  dyspnoea  decrease.  This 
also  affords  an  explanation  of  the  dyspnoea  at 
the  onset  of  miliary  tuberculosis.  The  second 
cause  is  the  destruction  of  the  tissues  through 
the  activity  of  the  bacilli.  In  most  cases 
dyspnoea  is  seldom  evidenced  when  the  patients 
walk  on  level  ground,  but  appears  with  added 
exertion.  The  amount  of  dyspnoea  has  some 
relation  to  the  amount  of  lung  involved. 

The  dyspnoea  of  a  dying  patient  is  due  to  a 
combination  of  both  causes.  Even  in  advanced 
cases,  with  extensive  destruction  of  lung  tissue, 
the  degree  of  dyspnoea  is  astonishingly  little. 
I  have  known  a  man  with  hydropneumo-thorax 
capable  of  performing  the  hardest  work  with 
no  distress  and  little  dyspnoea. 

Cyanosis.  Cj^anosis  in  tuberculosis  usually 
indicates  that  extensive  signs  are  likely  to  be 
found  in  the  lungs. 

Pulse.  The  characteristics  of  the  pulse  are 
influenced  by  the  fever  and  the  amount  of 
toxaemia.  Personally  I  have  not  derived 
much  information  from  it ;  there  is,  however, 
a  type  of  person  who,  while  never  looking 
wholly  well,  can  undergo  treatment  without 
any  rise  of  temperature  or  other  adverse  symp- 
toms, other  than  a  continuously  rapid  pulse. 
This  is  a  bad  prognostic  sign. 

Displacement  of  the  Heart.  In  cases  of  some 
standing  this  may  occur.     The  healing  lung  has 
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its  normal  tissues  replaced  by  fibrous  tissue, 
which  contracts  and  pulls  the  heart  usually 
upwards  and  towards  the  affected  side.  Dis- 
placement also  takes  place  if  pleural  effusion 
or  pneumo-thorax  further  complicates  the  con- 
dition. Cardiac  lesions  may  occur  in  asso- 
ciation with  pulmonary  tuberculosis,  in  spite 
of  statements  to  the  contrary,  but  such 
lesions  usually  do  not  materially  affect  the 
course  of  the  lung  malady. 

Intestinal  Canal.  In  the  latest  stages  of  the 
disease  ulcers  appear  in  both  large  and  small 
intestine  and  set  up  a  very  troublesome  form 
of  diarrhoea.  This  diarrhoea  is  sometimes 
due  to  amyloid  changes  in  the  liver.  In  the 
earliest  cases  of  infection  tubercle  bacilli  can  be 
found  in  the  faeces.  Haemorrhages  are  very 
uncommon. 

Generative  Symptoms.  There  is  a  generally 
expressed  opinion  that  tuberculosis  increases 
sexual  feelings.  I  think  the  probable  explana- 
tion of  this  is  as  foUows — 

The  majority  of  patients  are  young  when 
sent  for  treatment  to  sanatoria,  where,  under 
ideal  hygienic  conditions  and  with  plenty  of 
food,  they  soon  feel  wonderfully  fit.  It  is  only 
natural  that  such  feelings  should  occur,  espe- 
cially as  many  sanatoria  offer  small  opportunity 
for  outlet  of  energy  in  the  way  of  work. 

The  Skin.  In  early  cases  there  is  nothing 
of  interest  to  be  noted,  but  as  the  disease 
progresses  some  few  cases  develop  a  dry  scaly 
skin.  The  hectic  flush  is  most  positive  in  the 
latest  stages. 

Mental  Condition.  At  the  outset  most 
patients  are  depressed  and  gloom3^  As  they 
regain  health  they  lose  all  trace  of  despondency, 
becoming  lively  and  cheerful.  Patients  dying 
of  tuberculosis  are  said  to  be  optimistic.  This 
does  not  confirm  my  observations. 

Cough.  Cough  is  almost  always  present  at 
some  stace  of  the  disease  and  occurs  chieflv 
in  the  morning.  The  usual  cough  of  tuber- 
culosis has  for  its  object  the  bringing  up  of 
sputum ;  there  is,  however,  another  variety 
produced  by  an  irritation  of  the  lung  due  to 
inflammation,  and  this  is  not  accompanied  by 
expectoration.  Cough  is  usually  increased 
by  humidity  of  the  atmosphere — decreasing  in 
drier  weather.  High  breezes  are  also  said  to 
cause  greater  coughing.  Morning  cough  is  due 
to  the  sputum  which  has  collected  during  the 
hours  of  sleep. 

Sputum.  Expectoration  occurs  except  in 
the  very  earliest  stages.  For  some  unaccount- 
able reason  women  have  much  less  ex- 
pectoration than  men.  The  sputum  is  usually 
thick  and  yelloM-.  In  bronchiectasis  sputum  has 
similar  characteristics,  so  that  there  is  nothing 
that  is  pathognomonic.  Sputum  is  practically 
odourless.     It  increases  with  the  activity  of  the 


disease  and  decreases  as  it  becomes  less  active. 
Rest  and  exercise  also  influence  its  quantity  and 
character. 

Microscopic  Examination.  The  presence  of 
tubercle  bacilli  in  the  sputum  is  definite  evidence 
of  pulmonary  tuberculosis  ;  the  absence  of  such 
bacilU  is  not  evidence  that  the  patient  is  not 
tuberculous.  I  have  known  many  sputa, 
examined  seven  times  A^ith  negative  results, 
yielding  a  positive  result  on  the  eighth  examina- 
tion ;  it  is  not  uncommon  to  find  bacilli 
after  as  many  as  twenty  fruitless  searches.  It 
is  important  to  see  that  the  patient  sends  for 
examination  the  amount  first  expectorated  on 
waking  in  the  early  morning. 

The  number  of  bacilli  present  in  a  specimen 
does  not  appear  to  have  any  regular  connection 
Avith  the  general  health  or  progress  of  the  patient. 
One  patient  may  be  prostrate  M'ith  active 
tuberculosis  and  few  bacilli  be  found  in  the 
sputum.  Mhereas  another  may  be  performing 
the  hardest  work  and  the  expectoration  be 
crowded  with  germs. 

The  form  of  the  bacilli  is,  however,  signifi- 
cant. When  the  disease  is  active  the  bacilli 
are  usually  of  the  long  shape,  whilst  as  im- 
provement takes  place  in  the  general  con- 
dition there  is  a  decrease  of  sputum  and  the 
bacilli  in  appearance  become  beaded  and 
broken. 

Pneumococci,  streptococci  and  staphylococci 
are  frequently,  either  separately  or  together, 
seen  in  tuberculous  sputum.  They  certainly 
play  some  part  in  complicating  the  disease, 
but  there  is  not  yet  sufficient  evidence  upon 
which  to  base  conclusions. 

It  is  necessary  that  some  person  a\  hose  con- 
stant work  it  is  should  examine  the  sputum ; 
only  thus  will  reliable  results  be  obtained. 

Pain.     There   are  two   varieties   of   nain   to 

J. 

which  patients  refer ;  the  first  is  a  dull  aching 
pain  which  frequently  occurs  in  cases  of  some 
standing,  and  has  probably  to  do  with  contrac- 
tion of  the  lung.  The  other  pain  is  sharp  and 
stabbing  and  is  nearly  always  associated  with 
inflammation  of  the  pleura.  It  may  occur  at 
the  apices,  axillse  or  bases,  and  is  not  neces- 
sarily followed  by  effusion.  Patients  suddenl}^ 
prostrated  by  a  large  dose  of  their  own  bacterial 
products  will  frequently  complain  of  acute 
pains  in  their  joints  and  limbs.  Adhesions  after 
effusion  also  cause  pain.  Severe  abdominal 
pain  with  a  disinclination  to  take  food  is  fre- 
quently associated  with  inflammation  of  the 
pleura  covering  the  diaphragm. 

Physical  Signs.  For  some  years  it  has  been 
the  custom,  from  the  point  of  view  of  physical 
signs,  to  divide  pulmonary  tuberculosis  into 
three  stages. 

This  is  an  erroneous  classification.  The 
respiratory  powers  of  the  individual  are  affected 
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by  the  destruction  of  lung  tissue,  and  so  long 
as  the  patient's  health  is  not  interfered  with, 
the  local  signs  are  of  little  value  once  a  diagnosis 
has  been  made.  It  is  necessary  to  repeat 
that  the  general  effect  of  the  disease  is  caused 
by  bacterial  products  passing  from  the  lung 
into  the  general  blood  stream.  This  affects 
the  patient's  health,  and  a  careful  study  of 
such  processes  is  much  more  important  in 
the  treatment  of  the  patient  than  frequent 
examinations  of  the  chest.  When  the  general 
symptoms  are  fully  grasped,  it  is  possible 
to  tell  whether  or  not  the  patient  is  making 
favourable  or  unfavourable  progress  without 
the  use  of  tlie  stethoscope.  Tuberculosis 
is  a  genera]  disease  \vith  a  local  manifesta- 
tion. So  is  a  carbuncle.  It  is  impossible  to 
tell  the  effect  of  the  local  condition  on  the 
general  health  of  the  patient  by  lookmg  at 
the  carbuncle,  and  so  equally  is  it  impossible  to 
gauge  the  •effects  of  local  tuberculous  lesions  on 
the  patient's  general  health.  One  should  not 
underestimate  the  use  of  physical  signs.  They 
are  of  the  utmost  value  in  making  a  diagnosis 
in  pulmonary  tuberculosis,  but  in  treatment 
they  liave  not  the  value  which  is  commonly 
assigned  to  them. 

Inspection.  The  first  sign  mider  this  head 
is  loss  of  movement  at  one  apex,  and  this 
loss  will  increase  with  the  area  of  lung  involved 
until  fibrosis  commences  to  flatten  and  contract 
the  chest.  Palpation  will  help  to  detect  loss 
of  movement.  Diminished  fremitus  at  either 
base  should  suggest  past  or  present  pleural 
effusion.  Alteration  of  fremitus  is  not  often  of 
much  use  in  early  diagnosis.  The  apex  beat 
of  the  heart  should  always  be  made  out, 
since  any  displacement  should  be  accounted 
for  if  possible  by  such  agencies  as  effusion  or 
tibrosis. 

Percussion.  Impaired  resonance  at  one  apex 
is  usualh'  the  earliest  sign  under  this  head. 
When  it  is  remembered  how  small  are  the 
lesions  of  early  tuberculosis  it  is  hardly  to  be 
A'ondered  at  if  this  sign  is  of  little  help  in 
the  earliest  cases.  The  percussion  note  can 
be  intensified  if  the  patient  is  made  to  stand 
with  the  head  and  heels  touching  a  wooden 
door. 

In  percussing  a  chest  in  suspected  tuber- 
culosis, begin  below  and  work  upwards  so  as  to 
'^et  a  standard  note  to  compare  with  the  apices. 
As  the  disease  advances  so  the  dullness  in- 
creases, but  other  signs  should  show  more 
leadily  the  increase  in  the  area  of  lung  affected. 
Wlien  a  large  cavitv  is  formed  in  the  front 
of  the  lung  and  the  area  over  it  is  percussed 
whilst  the  mouth  is  open,  the  sound  will  re- 
semble that  which  results  from  tapping  a  cracked 
pot. 

Auscultation.     This  is  the  most  valuable  aid  to 


diagnosis  and  to  estimation  of  the  extent  of 
involvement  of  lung,  but  the  other  signs  should 
all  first  be  carefulh^  considered.  Here  the 
eaiiiest  signs  of  tuberculosis  are  alterations  in 
the  normal  character  of  the  breath  sounds  at 
one  or  either  apex.  I  am  aware  that  signs 
sometimes  first  appear  elsewhere  than  at  the 
apices,  but  these  cases  are  so  exceptional  that 
for  all  practical  purposes  they  may  be  disre- 
garded. The  earliest  sign  of  all  is  a  certain 
roughness  in  the  breath  sounds,  the  "rauhes 
Athmen  "  of  Dettweiler  &  Turban.  The  next 
stage  consists  in  wavy  or  jerky  inspiration ; 
this  is  followed  by  prolonged  expiration  and 
later  still  by  definite  bronchial  breathing. 

The  breath  sounds,  as  a  rule,  are  more  feeble 
than  those  produced  in  a  healthy  lung.  As  a 
rule  none  of  these  signs  alone  are  recognized  as 
constituting  definite  evidence  of  tuberculosis, 
but  taken  together  with  others  they  are  exceed- 
ingly useful  in  confirmation. 

The  most  definite  pulmonary  sign  is  the 
presence  of  a  few  rales  at  either  or  both  apices. 
I  do  not  advocate  putting  off  treatment  until 
these  appear,  but  affirm  that  if  diagnosis  is  to 
be  made  by  physical  signs  alone,  such  rales 
afford  the  most  definite  evidence.  They  are 
of  three  kinds — 

1.  Those  present  with  inspiration  and 
expiration. 

2.  Those  present  with  inspiration  only. 

3.  No  rales  present  with  either  inspiration 
or  expiration,  but  showers  of  fine  rales  heard 
immediately  the  patient  has  coughed. 

No.  3  is  the  earliest  type  of  rale,  Nos.  1  and  2 
being  present  later  on  with  increase  of  disease. 
When  the  disease  is  progressing  the  extent  of 
lung  involved  is  easily  determined  by  Kstening 
to  such  rales. 

With  rapid  spread  of  the  bacilh  the  rales 
become  moist  and  numerous.  The  distinction 
between  rales  due  to  jjleural  adhesions  and  rales 
produced  in  the  lung  are  thus  differentiated. 
On  hearing  rales  with  inspiration,  direct  the 
person  to  cough.  If  pulmonary,  they  will  be 
increased  :  if  pleural,  hardly  any  will  be  heard, 
but  the  moment  the  next  breath  is  drawn  they 
will  appear  as  numerous  as  ever.  Rales  heard 
over  a  wide  area  of  lung  causes  one  to  wonder 
how  the  patient  is  so  well  with  such  extensive 
signs  of  tuberculosis.  The  explanation  has 
been  given.  As  cavities  are  formed  the  breath 
sounds  will  become  hollow,  and  wiiispering 
pectoriloquy  will  appear. 

Cavernous  breathing  is  heard  in  large  cavities, 
and  rather  resembles  the  sound  produced  by 
blowing  across  a  wide-necked  bottle. 

Post-tussive  suction  is  diagnostic  of  a  cavity 
and  is  due  to  sudden  expazision  of  the  cavity 
after  compression  in  coughing. 

The    importance    of    excavation    has    been 
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overestimated  in  regard  both  to  prognosis  and 
treatment.  A  person  may  have  a  large  cavity 
and  be  capable  of  twelve  hours'  hard  labour 
every  day.  On  the  other  hand,  a  patient  may 
have  no  physical  signs  and  tubercle  bacilli  in 
his  sputum,  and  be  confined  to  his  bed  for 
weeks,  so  that  the  kind  of  signs  and  the 
extent  thereof  should  not  mislead  us,  as  it  is 
not  the  lung  we  are  really  interested  in,  but  in 
raising  the  patient's  resistance  to  fight  the 
tubercle  bacilli. 

To  revert  to  ca%'ities,  a  patient  is  much  better 
off  if  he  is  able  to  cough  up  a  mass  of  ulcerated 
lung  tissue  containing  bacilli  than  he  would  be 
if  it  remained  in  his  body.  This  natural  process 
finds  its  parallel  in  the  artificial  methods  of  the 
surgeon  who  removes  caseous  matter  with  the 
knife. 


Diagnosis  and  Prognosis 

The  true  value  of  physical  signs  must  next 
be  considered  in  respect  both  of  diagnosis  and 
of  prognosis. 

We  have  already  dealt  with  physical  signs 
from  the  point  of  view  of  diagnosis.  As 
regards  prognosis  we  may  take  as  an  example 
the  two  cases  just  mentioned.  On  the  one 
hand  there  is  the  man  with  many  signs  who  is 
able  to  work  hard.  Here  we  infer  that  the  man 
has  a  good  resistance  to  tuberculosis  and  should 
do  well.  On  the  other  hand,  let  us  take  the  man 
in  bed  with  fever  and  no  signs,  who  nevertheless 
at  the  very  outset  of  the  disease  is  prostrated. 
Here  we  may  safely  deduce  that  his  powers  of 
resistance  are  not  in  fighting  trim. 

Rontgen  rays  are  often  of  considerable  value 
in  showing  the  extent  of  the  disease,  which 
may  have  progressed  further  than  the  other 
physical  methods  of  diagnosis  indicate.  This 
point  is  often  clearly  manifested  on  the  Rontgen 
plate. 

When  tuberculosis  has  thoroughly  olitained 
hold  of  its  victim  diagnosis  is  simple  and 
treatment  difficult.  The  detection  of  early 
indications  is  of  the  utmost  value  and  impor- 
tance. 

The  earhest  suspicious  symptoms  have  already 
been  detailed.  These  are  slackness,  a  feeling 
of  ill-health,  coupled  with  loss  of  appetite  and 
consequent  loss  of  weight.  These  symptoms 
should  at  once  suggest  the  application  of  one 
of  the  tests  to  be  described.  Influenza  accom- 
panied by  expectoration  should  demand  that 
the  sputum  be  examined.  It  is  not  easy  to 
differentiate  clinically  between  these  diseases. 
Pleurisy  should  suggest  examination  of  the 
fluid  for  bacilli  as  well  as  the  performance  of 
one  or  more  of  the  tests.  Haemoptysis  of  small 
amount  is  very  suggestive,  as  are  early  physical 
signs  such  as  have   been  described  in  detail. 


Any  of  the  signs  or  symptoms  demand  careful 
observation  of  the  patient.  First,  then,  keep 
a  four-hourly  temperature  chart  and  watch 
for  any  rise  to  99°  F.  or  over,  accompanied 
bv  constitutional  symptoms.  If  still  no  sio-ns 
appear,  increase  the  amount  of  exercise  and 
watch  for  these  signs,  or  for  a  marked  deviation 
between  morning  and  evening  temperatures, 
a  deviation  \^hich  disapj)ears  with  cessation  of 
movement. 

Confirmatory  Tests.  Confirmatory  tests  of 
the  ai)Ove  signs  and  symptoms  being  tuber- 
culous are  as  follows — 

(1)  Von  Pirquefs  Reaction.  This  is  done  in 
much  the  same  manner  as  vaccination  ^Wth 
calf  lymph,  Koch's  old  tuberculin  taking  the 
place  of  the  lymph.  It  is  usual  to  make  three 
short  horizontal  scratches,  the  upper  and  lower 
only  being  inoculative,  whilst  the  middle  one 
is  used  as  a  control.  In  twenty-four  to  forty- 
eight  hours,  if  the  patient  is  tuberculous,  the 
two  inoculated  scratches  ^\\\\  be  red  and  in- 
flamed, while  the  control  will  present  the 
appearance  of  any  ordinary  scratch. 

(2)  Tuberculin  Tests.  For  this  test  Koch's 
old  tuberculin  is  generally  used,  but  T.A.F. 
(albumose-free  tubercuHn)  is  probably  better, 
as  the  toxic  effects  of  the  albumens  are  elimi- 
nated. The  first  test  dose  is  •001  c.c.  If  this 
meets  with  no  response  '005  c.c.  may  be  given. 
Persons  not  reacting  to  this  amount  of  toxin 
are  as  a  rule  considered  to  be  non-tuberculous. 

A  reaction  is  considered  to  have  taken  place 
when  there  has  been  a  local  reaction  with  signs 
of  inflammation  and  the  temperature  rises  to 
99 '5°  F.  or  over,  accompanied  by  constitutional 
symptoms,  headache,  giddiness  and  the  like. 
Should  the  dose  of  '001  c.c.  cause  a  slight  rise 
of  temperature  to  99°  F.  or  over,  but  no 
constitutional  symptoms,  it  would  then  be 
better  to  re-test  AWth  '003  c.c.  rather  than 
with  -005  c.c. 

The  measuring  of  the  doses  is  simple.  Take 
a  1  c.c.  s\Tinge  divided  into  tenths.  From  the 
bottle  of  tuberculin  take  one-tenth  of  a  cubic 
centimetre,  put  this  in  a  bottle  marked  O.T. 
1  in  10  and  to  it  add  nine-tenths  of  the  diluting 
fluid.  From  the  dilution  1  in  10  take  one-tenth 
of  a  c.c.  and  discharge  into  a  bottle  marked 
1-100.  To  this  add  nine-tenths  of  the  dilutino: 
fluid.  To  give  a  dose  of  "OOl  give  one-tenth  of 
the  1-100  solution,  whilst  '005  would  be  five- 
tenths  or  half  the  1  c.c.  s\Tinge.  If  the  solution 
is  to  be  kept,  the  diluting  fluid  has  an  antiseptic 
added  to  it,  such  as  one-half  per  cent,  carbolic 
acid,  other\vise  sterilized  water  is  aU  that  is 
required.  Strict  asepsis  must  of  course  be 
observed. 

Both  these  tests  are  usually  accepted  as 
e\adence  of  tuberculosis.  They  do  not,  of 
course,  indicate  the  organ  aftected,  nor  do  they 
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give  evidence  of  the  activity  ot  the  disease. 
They  mean  that  the  reacting  subject  is  or  has 
been  infected  by  tuberculosis,  and  such  a  test 
is  confirmatory  of  physical  signs,  or  constitu- 
tional symptoms. 

(3)  The  Opsonic  Index.  This  shows  evidence 
of  activity  under  certain  conditions,  but  if 
these  conditions  are  not  properly  observed  it 
may  give  no  evidence  of  tuberculosis,  although 
the'  patient  may  actually  be  infected  by  that 
disease. 

The  opsonic  index  varies  with  the  presence 
in  the  blood  of  bacterial  products.  If,  therefore, 
the  blood  be  taken  when  the  patient  is  at  rest 
and  this  specimen  compared  Avith  a  sample 
taken  after  walking  six  miles,  it  is  not  unusual 
to  find  that  such  exercise  has  caused  bacterial 
products  to  be  given  off,  with  the  result  that  the 
opsonic  content  of  the  blood  differs  from  the  one 
first  taken. 

This  form  of  reaction  tells  us  two  things — 
(a)  that  the  patient  is  tuberculous  and  (6)  that 
the  lesion  is  capable  of  being  influenced  by 
exertion  and  is  therefore  "  open,"  or  more 
properly  "  potentially  active."  Suppose,  how- 
ever, that  the  two  samples  of  blood  have 
indices  within  normal  limits,  does  this  mean 
that  the  patient  is  free  from  tuberculosis  ? 
Certainly  not.  And  here  is  the  possible  source 
of  error;  six  miles  may  not  be  enough  to 
influence  the  lesion  and  to  cause  it  to  give  forth 
the  products,  therefore,  in  order  to  make  sure 
that  a  patient  is  not  tuberculous,  the  index 
should  be  normal  after  the  patient  has  performed 
the  hardest  physical  exercise  of  which  he  or  she 
is  capable'. 

The  presence  of  tubercle  bacilli  in  the  sputum 
is  definite  evidence  of  tuberculosis.  Absence 
of  them  means  little.  No  one  can  say  a  person 
is  non-tuberculous  because  no  bacilli  are  found 
in  the  sputum.  It  is  far  from  uncommon  to 
have  patients  in  bed  for  weeks  with  fever  and  no 
sputum,  w  iiilst  two  or  three  months  afterwards 
they  have  sputum  with  bacilli. 

On  the  other  hand,  the  presence  of  bacilli 
doe's  not  necessarily  mean  activity,  for  patients 
with  bacilli  in  their  sputum  can  enjoy  excellent 
healtli,  perform  the  hardest  work  and  give  a 
normal  opsonic  index.  Such  patients  seem  to 
be  parallel  to  typhoid  carriers ;  they  are  in- 
fectious to  others,  but  are  not  themselves 
suffering  from  the  effects  of  bacillary  products. 

At  the  time  of  an  acute  onset  it  is  difficult  to 
differentiate  clinically  betAveen  acute  infective 
diseases,  such  as  tuberculosis,  influenza  and 
typhoid,  but  a  few  days  or  weeks  will  leave  little 
doubt  as  to  the  true  nature  of  the  illness. 

Prophylaxis 

(a)  General.  Of  late  years  the  question  of 
prophylaxis    has    grown    in    interest    and    im- 


portance. A  realization  of  the  necessity  for 
immediate  prophylaxis  of  the  individual  has 
directed  the  attention  of  the  community  to 
those  larger  measures  of  social  reform  which 
aim  at  the  eradication  of  the  disease.  Whilst 
considerable  advances  have  been  made  in  the 
treatment  of  those  already  the  subjects  of  the 
disease,  it  is  now  accepted  that  the  solution 
of  the  problem  lies  in  the  furtherance  of  more 
efficient  and  widespread  measures  of  adminis- 
trative control  under  State  supervision.  Public 
sanitary  authorities  are  now  proceeding  in  a 
more  energetic  and  direct  way  to  deal  with 
the  prophylaxis  of  tuberculosis  as  affecting  the 
working  and  middle  classes  of  societ}'.  The 
movement  is  international  and  is  not  confined 
to  a  few  countries.  The  International  Anti- 
tuberculosis Association,  which  has  its  head- 
quarters in  Berlin,  has  as  members  a  total  of 
eight  hundred  representatives  from  twenty- 
two  countries  in  which  systematic  v,aT  against 
tuberculosis  is  being  waged. 

Tuberculosis  is  solely  due  to  infection,  the 
main  sources  being  the  expectoration  of  tuber- 
culous individuals  and  the  milk  or  milk  products 
of  tuberculous  animals.  Since  tuberculosis  is 
spread  by  tubercle  bacilli,  which  may  be  either 
of  human  or  of  bovine  origin,  the  more  success 
we  are  able  to  attain  in  reducing  the  infectivity 
of  these,  the  greater  will  be  our  hold  upon  the 
spread  of  the  disease.  Which  of  these  two  great 
groups  play  the  more  important  part  in  spread- 
ing infection  is  still  a  matter  which  admits  of 
some  controversy.  Personally,  I  am  of  the 
opinion  that  human  sputum  is  the  factor  of 
greater  importance  in  dissemination.  The  facts 
upon  Avhich  this  view  is  based  are  as  follows  : — 
Considering  in  the  first  place  various  articles  of 
diet,  A\"hilst  it  is  true  that  the  supply  of  milk 
can  be  more  or  less  subjected  to  control,  butter 
now  comes  from  all  parts  of  the  globe.  Butter, 
even  when  one  hundred  days  old,  is  known  to 
be  capable  of  infecting  guinea-pigs  -vWth  tuber- 
culosis, and  since  we  all  eat  unsterilized  butter 
it  is  probable  that  risks  are  run  from  this  source. 
On  the  other  hand,  children  of  the  poor,  in  point 
of  fact,  suffer  more  from  tuberculosis  than 
children  of  the  rich,  and  children  of  the  well-to- 
do  classes  are  usually  found  to  drink  more  milk 
than  children  of  the  poor.  The  incidence  of 
tuberculosis,  then,  is  actually  least  where  the 
greatest  spread  of  infection  might  be  expected. 

Again,  take  the  case  of  infection  by  means 
of  sputum  from  human  sources.  There  are 
thousands  of  persons  journeying  to  and  fro  daily 
who  are  themselves  the  subjects  of  more  or  less 
active  pulmonary  tuberculosis,  and  the  question 
arises  as  to  what  becomes  of  the  sputum  of  these 
people.  How  often  is  a  sputum  flask  produced 
in  an  omnibus  or  train  ?  Many  sufferers  from 
tuberculosis,    in    spite    of    numerous    warnings 
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conspicuously  posted  in  the  public  streets  as 
well  as  in  vehicles,  and  in  spite  of  the  increasing 
education  of  the  lay  public  by  the  medical  pro- 
fession in  this  matter,  are  quite  unaware  that 
their  own  system  is  a  source  of  danger  to  their 
neighbours.  The  sputum,  as  a  rule,  becomes 
deposited  in  a  handkerchief  ^^•hich  is  placed  in 
a  warm  pocket.  The  sputum  dries,  and  when 
next  the  handkerchief  is  used,  dried  tubercle 
bacilli  are  scattered  broadcast.  This  is  a  single 
instance,  but  reflection  will  show  that  many  other 
practices  are  rife  which  ignore  the  rule  that  dry 
sputum  is  dangerous,  whereas  wet  sputum  is 
innocuous. 

\MiLlst  our  attention  is  concentrated  upon 
the  immediate  sources  of  tuberculosis,  we  must 
take  care,  at  the  same  time,  not  to  over- 
look preventive  measures  of  general  hygiene 
based  on  sound  common- sense.  Such  are,  in 
brief  :  cleanliness,  domestic  as  well  as  personal ; 
diet,  which  should  be  properly  regulated  both 
as  to  quantity  and  quality ;  proper  housing 
of  the  working  classes ;  efficient  ventilation 
of  dwellings,  factories  and  public  buildings; 
the  limitation  of  excessive  hours  of  labour ; 
the  hygienic  care  of  schools ;  the  preservation 
of  the  teeth  and  prevention  of  oral  sepsis ;  all 
these  are  of  the  highest  utility  in  raising  the 
health  of  the  community.  The  fact  that  many 
persons  recover  from  a  slight  infection  of  tuber- 
culosis without  ever  being  aware  that  they  have 
had  this  disease  makes  for  the  presumption  that 
the  better  the  general  health  of  the  community, 
the  less  liable  will  individuals  be  to  attack. 

The  compulsory  notification  of  cases  of 
pulmonary  tuberculosis  under  the  Public  Health 
(Tuberculosis)  Regulations,  1908,  and  the  Public 
Health  (Tuberculosis  in  Hospitals)  Regulations, 
1911,  is  a  step  in  the  right  direction,  but  only  a 
small  part  of  the  necessary  Avork  of  prevention 
is  accomplished  if  the  public  authorities  do  not 
coincidently  with  registration  provide  sanatoria 
for  the  early  cases  and  segregation  hospitals  for 
those  which  are  more  advanced  and  where  no 
adequate  provision  can  be  made  for  treatment 
at  home.  As  in  the  case  of  school  hygiene, 
medical  inspection  and  notification  are  only  of 
limited  service  unless  proper  facilities  be  given 
for  efficient  treatment. 

The  second  main  source  of  infection  is  to  be 
found  in  the  milk  and  butter  of  tuberculous 
cows.  These  points  have  been  dealt  with  in 
the  section  on  etiology,  and  are  again  referred 
to  in  order  to  emphasize  the  danger  of  infection 
to  children  from  milk  and  to  adults  from  butter, 
state  control  can  partially  check  this  source 
of  danger;  supervision  of  dairies  and  state- 
regulated  conveyance  and  distribution  of  mUk 
and  milk-products  by  responsible  experts  would 
do  much  to  ensure  a  pure  and  wholesome  home 
supply. 


The  risk  of  infection  from  tuberculous  meat 
is  slight,  for  meat  usually  becomes  sterilized  in 
the  process  of  cooking ;  it  is  only  in  steaks, 
which  are  raw  in  the  centre,  that  germs  may 
survive.  It  is  possible,  nevertheless,  for  raw 
meat  to  infect  other  articles  of  diet  which  are 
eaten  uncooked.  The  danger  from  this  source 
of  infection  could  be  largely  removed  by  en- 
forcing more  stringent  regulations  in  regard  to 
the  inspection  of  slaughter-houses.  It  would 
be  AA'ell  if  private  slaughter-houses  Avere 
abolished,  for  under  the  present  system  the 
holders  of  slaughter-house  licences  are  under 
no  oblisation  to  notifv  the  authorities  of  in- 
tended  slaughtering,  which  not  infrequently 
takes  place  out  of  the  sanitary  inspector's 
ordinary  working  hours.  The  French  and 
Belgian  sj'stems  minimize  the  possibility  of 
abuses  by  ensuring  that  all  slaughtering  is 
done  in  abattoirs  in  the  presence  of  inspectors. 
Reform  in  this  country  should  aim  at  securing 
efficient  inspection  of  cattle  on  every  occasion 
at  AAhich  slaughtering  takes  place ;  either 
notification  to  the  sanitary  authorities  should 
be  made  compulsory,  or  slaughtering  should  be 
made  legal  only  within  certain  fixed  hours. 
In  the  meantime  offences  should  be  punished 
by  imposing  penalties  severe  enough  to  deter 
the  unscrupulous  from  attempting  to  profit  by 
dealing  in  tuberculous  meat,  and  by  giving 
adequate  compensation  to  the  honest  trader 
who  inadvertently  buys  cattle  which  are  sub- 
sequently found  to  be  tuberculous. 

(6)  Individual.  As  regards  the  individual, 
much  may  be  done  to  prevent  the  risk  of  in- 
fection to  others  if  such  patient  will  take  definite 
and  systematic  precautions.  Each  patient  who 
from  time  to  time  expectorates  must  carry  and 
use  some  variety  of  spitting  flask,  containing  a 
weak  antiseptic  solution  such  as  1  in  500  CVllin 
or  Izal.  After  use,  the  flask  and  its  contents 
should  be  placed  in  a  special  saucepan  con- 
taining cold  water,  which  is  slowly  brought 
up  to  boiling-point,  and  kept  boiling  for  at  least 
five  minutes.  The  sputum,  rendered  harmless 
by  this  procedure,  is  then  emptied  down  the 
drain  and  the  flask  rinsed  out.  Few  sputum 
flasks  are  satisfactory  and  many  are,  in  practice, 
dangerous.  Those  made  of  glass  are  easily 
broken,  and  the  hole  provided  in  the  bottom  of 
some  flasks  to  facilitate  flushing  is  a  frequent 
source  of  leakage,  and,  if  the  flask  is  sterilized, 
superfluous.  Dettweiler's  flask  is  the  best 
form.  It  is  designed  on  the  principle  of  the 
unspillable  ink-bottle,  and,  if  used  with  an 
ordinary  amount  of  care,  is  quite  effective, 
since,  even  though  it  is  turned  upside  down  in  the 
coat  pocket,  no  sputum  can  be  deposited  on  the 
lid.  Most  flasks  are  not  designed  to  secure  this 
elementary  precaution ;  consequently,  when  they 
are  opened  small  particles  of  sputum  adhering 
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to  the  lid  are  scattered  about.  All  patients 
must  be  taught  to  spit  cleanly  into  a  flask 
and  to  Avipe  the  lips  with  a  handkerchief  after 
coughing,  and  never  with  the  hand.  Patients 
should  also  learn  to  refrain  from  coughing  except 
when  absolute  necessity  arises,  and  whenever 
they  do  cough,  always  to  hold  a  handkerchief 
in  front  of  tiie  mouth  in  order  to  prevent  any 
possible  dissemination  of  bacilli  in  the  spray, 
but  on  no  account  actually  to  expectorate  into 
tins  handkerchief.  In  brief,  the  key-note  of 
prophylaxis  for  the  tuberculous  person  is 
personal  cleanliness,  which  must  be  thorough 
in  order  to  be  effective.  The  hygiene  of  the 
mouth  must  be  given  careful  attention,  and  the 
patient  should  carefully  brush  the  teeth  night 
and  morning.  The  sputum  must  not  be  swal- 
lowed, and  the  individual  is  better  clean-shaved, 
since  sputum  is  apt  to  dry  on  a  moustache  or 
beard.  The  face  and  hands  should  be  washed 
frequently  with  plenty  of  soap  and  water,  and 
if  possible  each  patient  should  have  his  own 
meal  and  toilet  service. 

The  object  of  these  precautions  is  to  prevent 
the  consumptive  person  from  becoming  or  being 
a  source  of  danger  to  others,  and  from  this  point 
of  view  it  is  not  wise,  speaking  generally,  for 
tuberculous  subjects  to  marry  until  two  years 
after  their  recovery. 

Treatment 
Before  commencing  any  form  of  treatment 
it  is  essential  to  find,  if  possible,  answers  to  the 
two  following  very  important  questions,  viz. — 

1.  ^\^^at  was  the  probable  source  of  infection  ? 

2.  ^Vhat  was  the  probable  course  through 
which  the  patient's  general  health  became  im- 
paired, and  thereby  his  resistance  to  tuberculosis 
diminished  ? 

If  repUes  can  be  vouchsafed  to  both  these 
queries,  every  effort  should  be  made  to  take 
appropriate  measures  to  deal  with  the  above 
conditions,  and  the  main  principles  to  be  kept 
clearly  in  mind  in  combating  tuberculosis,  in 
whatever  form  it  may  appear,  are  :  (a)  to  restore 
to  the  normal  the  general  health  of  the  patient 
as  well  as  (6)  to  raise  the  specific  resistance  to 
tuberculosis  of  the  indiWdual. 

For  practical  purposes  we  may  diA-ide  aD 
patients  infected  by  the  tubercle  bacillus  into 
one  of  the  four  following  classes — 

Class  1.  Those  patients  who  have  become 
infected  and  who  recover  without  knowledge  of 
their  infection. 

Class  2.  Those  patients  who  recover  after  a 
holiday  at  the  seaside  or  in  Switzerland. 

Class  3.  Those  patients  who  require  their 
specific  resistance  raising  by  methods  additional 
to  those  of  general  hygiene. 

Class  4.  Those  patients  for  whom  no  treat- 
ment does  any  good. 


With  Class  1  we  are  but  little  concerned,  since 
such  patients  do  not  usually  come  for  treatment. 
Class  2  includes  those  individuals  ^vho  in  the 
past  have  recovered  after  no  other  treatment 
than  abundance  of  fresh  air  combined  "nith 
nutritious  diet.  As  regards  Classes  2  and  3, 
taken  together,  at  present  we  have  no  means 
of  determining  to  which  class  a  given  patient 
belongs,  so  that,  until  we  have  this  knowledge, 
every  patient  must  be  treated  as  potentially 
belonging  to  Class  3.  It  may  be  that  the  patient 
does  not  belong  to  this  class,  but  by  placing 
him  there  we  are  doing  everything  that  we  can 
to  ensure  his  restoration  to  health. 

The  actual  methods  of  treatment  to  be 
employed  differ  widely  according  to  the  con- 
dition of  the  patient  at  the  time,  and  in  order 
that  treatment  mav  be  effective  it  is  necessarv 
to  classify  the  patients  mto  the  following  two 
main  divisions — 

1.  Those  patients  Avho  are  febrile  even  when 
at  rest  in  bed. 

2.  Those  patients  who  are  free  from  fever. 
By  a  "febrile  "  case  I  mean  one  which  has 

a  temperature  of  99°  F.  or  over,  together  with 
constitutional  symptoms  such  as  headache  or 
malaise  and  like  signs  of  h\'per-intoxication  in 
men  :  in  women  a  temperature  of  99'6°  F.  or 
over,  with  constitutional  symptoms.  If  no 
general  symptoms  are  present  such  tempera- 
tures can  be  ignored,  since  they  are  evidence 
that  auto -inoculation  is  taking  place,  but  not  in 
excess.  Temperatures  registered  in  the  mouth 
are  perfectly  satisfactory,  provided  always  that 
the  mouth  has  not  become  cooled  by  talking, 
etc.,  immediately  beforehand;  that  the  patient 
has  been  at  rest,  and  that  the  thermometer  is 
left  in  the  mouth  for  a  sufficiently  long  time. 
Patients  with  cavities  in  the  lung  A^ill  often 
exhibit  a  temperature  of  100°  F.,  which  can  be 
disregarded  in  the  absence  of  constitutional 
symptoms.  If,  however,  the  temperature  goes 
above  100°  F.  it  is  usually  safer  to  put  the 
patient  to  bed.  The  great  point  to  remember 
is  that  it  is  not  so  much  the  position  of  the 
mercury  in  the  thermometer  which  matters, 
as  the  constitutional  symptoms  in  association 
with,  the  rise  in  temperature. 

(a)  Home  or  Hospital  Treatment  of  the  Febrile 
and  Afebrile  Patients.  The  reader  is  referred 
for  full  details  of  treatment  of  this  class  of 
patient  to  the  article  on  Sanatorium  Treatment 
(Special  Forms  of  Treatment). 

{b)  Treatment  of  the  Totally  Disabled  Invalid. 
If  the  patient  is  completely  disabled  one  should 
aim  at  increasmg  his  general  comfort,  and  all 
other  treatment  havmg  had  little  or  no  bene- 
ficial effort  when  continued  for  some  months,  he 
should  be  allowed  to  get  up  or  remain  in  bed, 
to  go  out  for  a  walk,  sit  or  lie  down,  indoors  or 
out,   as  his  fancv  mav  dictate.     The  risk  of 
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haemoptysis  is  not  great  enough  to  counter- 
balance the  increased  amount  of  comfort. 
Food  or  stimulant  mar  be  given  according  to 
the  invalid's  fancy,  and  he  may  talk  or  smoke  as 
he  chooses,  whether  the  throat  be  affected  or 
not,  since  he  is  certain  to  give  up  any  practice 
which  ■will  cause  him  discomfort.  He  should 
invariably  use  a  sputum  flask  and  avoid  placing 
a  soiled  handkerchief  beneath  his  pillow,  but. 
apart  from  these  absolutely  necessary  precau- 
tions, the  relatives  in  charge  of  the  patient  Mho 
is  absolutely  incapacitated  should  remember 
that  to  him  nothing  matters  save  comfort. 
Tliey  should  bear  m  mind  the  absolute  impor- 
tance of  taking  care  of  their  own  health  by 
ensuring  regular  hours  of  rest  and  exercise 
together  vrith  proper  meals. 

If  for  various  reasons,  however,  a  patient 
is  unable  to  go  to  a  sanatorium,  home  treat- 
ment can  be  carried  out  by  means  of  graduated 
exercises.  Beginning  ^ith  walking,  increasing 
distances  together  with  physical  exercises,  the 
patient  can  later  on  play  golf,  with  due  regard 
on  the  part  of  the  medical  attendant  as  to 
whether  the  links  are  easy  or  difficult  to  play 
on,  and  the  number  of  holes  to  be  played  per 
day.  As  a  standard  of  the  final  grade  three 
rounds,  each  of  eighteen  holes,  can  be  played. 

From  the  above  it  will  readily  be  seen  that 
no  restriction  is  now  placed  on  swinging  the 
arms,  which  in  former  days  was  thought  to  be 
injurious  and  tending  to  promote  haemorrhage 
from  the  lungs.  We  have  learnt  by  experience, 
however,  that  this  is  not  the  case. 

Other  forms  of  exercise  which  can  be  recom- 
mended are  riding  and  cycling.  Tennis  and 
various  other  competitive  games  are  bad,  for 
the  reason  that  the  patient  gets  keen  on  the 
game  and  forgets  that  he  is  undergoing  a  course 
of  treatment. 

Fresh  piure  air  and  an  open  healthy  environ- 
ment are  to  be  sought  at  an  altitude  preferably 
of  about  300  ft.  to  400  ft.  above  sea-level  in  a 
bracuig  climate  on  a  well-drained  gravel  soil. 
The  immediate  surroundings  should  be  as 
bright  and  cheerful  as  possible,  and  a  regular 
daOy  routine  should  be  mapped  out.  If  the 
patient  needs  one  or  more  nurses,  these  should 
have  had  some  experience  of  sanatorium  treat- 
ment and  should  themselves  be  of  a  cheerful 
disposition. 

Sea  voyages  nowadays  are  prescribed  far 
less  frequently  than  heretofore,  the  reasons 
being  that  if  the  patient  goes  in  some  working 
capacity  he  is  liable  to  be  shut  up  for  the 
greater  part  of  the  time,  whether  by  day  or 
night,  in  a  small  and  stuffy  cabin,  and  for  those 
who  can  afford  to  travel  as  passengers  the 
alternation  of  cold  and  heat  on  a  long  voyage, 
M-ith  possibly  high  winds,  stormy  weather  and 
the    risks    of    sea-sickness,   together  Avith    the 


absence     of      any     organized     supervision    or 
attendance,  together  act  as  deterrents. 

That  mere  going  to  sea  is  no  cure  for  con- 
sumption is  proved  by  statistics  of  the  na.v\ 
and  mercantile  marine.  Tuberculosis  is  far 
from  uncommon  among  ships'  stewards,  and 
any  one  desirous  of  keeping  his  berth  is  unable 
to  use  a  sputum  flask  o^-ing  to  fear  of  detection, 
so  that  opportunities  of  infection  are  in  some 
cases  even  greater  than  on  shore. 

The  other  definite  method  of  raising  the 
patient's  specific  resistance,  besides  graduated 
exercise  in  the  fresh  air  Avith  good  feeding,  is 
treatment  by  means  of  injections  of  tuberculin, 
a  good  account  of  which  is  given  in  the  handbook 
by  Bandelier  and  Roepke,  to  which  the  reader 
is  referred  for  fuller  information. 

The  Sick  Room.  In  small  houses,  where 
there  is  a  garden  or  even  a  yard  attached,  the 
most  suitable  position  for  the  sick  room  is  on 
the  ground  floor,  since  the  patient  can  easily 
walk  out  or  be  carried  out  if  too  weak  to  walk. 

Fresh  air  and  sunlight  are  inimical  to  the 
tubercle  bacillus,  so  that  the  windows  should 
be  kept  open  as  far  as  possible  both  by  day  and 
night,  and  the  door  should  be  opened  widely 
for  part  of  the  day  and  whenever  the  patient 
is  out  of  the  room.  Draughts  may  be  avoided 
by  the  use  of  a  screen  between  the  window 
and  the  bed.  If  the  patient  is  likely  to  be 
in  bed  for  some  considerable  time,  it  is  advisable 
to  take  out  the  ordinary  form  of  sash-window 
and  replace  it  by  long  Venetian  shutters  or 
jalousies,  which  keep  out  the  wet  and  at  the 
same  time  admit  plenty  of  fresh  air.  Patients 
must  be  taught  to  recognize  that  there  is  no 
danger  in  night  air,  and  that  the  freshest 
possible  air  is  the  best.  Neither  damp  nor 
night  air  are  harmful,  but  are  actually  beneficial. 

The  floor  of  the  patient's  room  should  be 
polished  or  covered  -with  linoleum.  If  the 
patient  be  poor,  the  floor  may  even  be  left  bare, 
but  carpets  and  rugs  should  be  taken  away, 
the  floor  being  well  scrubbed  daily  with  soap 
and  water.  The  furniture  should  consist  only 
of  what  is  necessary  for  the  patient's  comfort, 
and  preferably  such  as  can  be  easily  washed 
down.  There  should  be  a  bed  with  bedding 
and  four  blankets,  an  additional  one  being 
provided  for  use  as  a  wva-p  during  the  time 
when  the  patient  is  h'ing  down  and  resting.  A 
clothes  locker,  which  also  serves  as  a  bedside 
table,  washing  apparatus,  a  chair,  a  mirror, 
and  a  toilet  basket,  complete  the  furniture  of 
the  patient's  room.  Curtains  and  other  window 
hangings  should  be  avoided,  for  these  act  as 
dust  traps  and  obstruct  the  free  entry  of  air 
and  light.  Dusting-brushes  and  brooms  are 
entirely  out  of  place,  all  dusting  being  done 
daily  by  means  of  a  damp  cloth,  which  should 
afterwards  be  boiled  in  order  to  destroy  any 
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germs  which  may  adhere  to  its  surface.  Plenty 
of  soap  and  water  should  be  used  ever\^vhere, 
and  the  house  as  a  whole  kept  spotlessly  clean. 

A  coal  fire  causes  an  up-draught  of  air  and 
so  affords  useful  aid  in  ventilating  the  room, 
and  in  drying  the  clothing  after  profuse  sweats. 
In  the  last  stages,  when  the  patient  is  too  weak 
to  use  a  sputum  pot,  the  pieces  of  rag  Avith 
which  the  expectoration  is  wiped  from  the  lips 
can  at  once  be  burnt. 

The  nurse  or  person  in  attendance  should, 
unless  absolutely  necessary,  never  sleep  in  the 
patient's  room.  Food  must  be  daintily  served, 
and  should  not  be  left  lying  about  after  a 
meal,  and  any  remaining  on  the  plate  after  a 
meal  should  be  burnt,  and  plate,  knife,  fork, 
etc.,  washed  in  boiling  water  and  washing  soda. 
Separate  articles  should  be  kept  for  the  patient's 
use.  Every  endeavour  must  be  made  to  keep 
away  flies.  These  may  settle  on  sputum  and 
then  on  food.  A  great  help  in  this  dnection 
is  to  see  that  no  food  or  crumbs  are  left  exposed 
between  meals. 

Thus  it  A\ill  be  seen  that  the  essential  features 
of  domestic  hygiene  are  simple  common-sense 
and  scrupulous  cleanliness.  No  elaborate  or 
expensive  methods  are  necessary,  and  every 
detail  can  be  carried  out  by  persons  of  ordinary 
intelligence. 

Complications 

Haemoptysis. — Haimoptysis  occurs  in  about 
forty  per  cent,  to  sixty  per  cent,  of  patients 
who  have,  or  have  had,  tuberculosis  of  the 
lungs.  This  complication  is  generally  supposed 
to  result  from  sudden  strain  or  exertion,  but 
after  considerable  experience  I  am  strongly  of 
opinion  that  even  heavy  manual  labour  has 
little  or  no  influence  on  haemoptysis,  since  in 
practice  we  find  that  haemorrhage  of  the  lungs 
most  frequently  occurs  when  patients  are 
either  resting  or  in  bed.  The  explanation  may 
be  as  foUows  : — When  a  patient  is  on  hard 
woik  there  is  more  blood  in  the  muscles  and 
in  the  lung  capillaries  than  when  the  muscles 
are  at  rest.  Hence  it  is  probable  that  the 
blood  pressure  is  loAver  than  when  the  patient 
is  at  rest  in  bed  A\ith  very  little  blood  in  the 
capillaries. 

As  regards  its  significance,  haemoptysis  does 
not  necessarily  indicate  activity  of  disease. 
Haemoptysis  ma}^  be,  and  more  often  is,  purely 
a  mechanical  rupture  of  an  unsupported  or 
ulcerated  blood-vessel  from  which  the  patient 
rapidly  recovers,  the  resultant  fever,  1  believe, 
being  due  to  the  residual  blood  left  in  the  lung! 
As  soon  as  fever  disappears,  and  the  sputum  is 
no  longer  tinged,  the  patient  may  be  alloAved 
to  get  up,  and  after  a  few  days"  walking  exercise 
to  return  to  that  grade  of  work  on  which  he 
was  engaged  prior  to  haemoptysis. 


Many  patients,  after  sanatorium  treatment, 
have  haemoptysis  months  or  years  after  their 
discharge,  and  Avhilst  engaged  in  sedentary 
occupations.  These  patients  are  usually  able 
to  return  to  work  within  a  few  days,  and  it  is  not 
necessary  for  them  again  to  undergo  sanatorium 
treatment.  Here,  again,  phj'sical  signs  in  the 
chest  should  not  be  taken  as  the  sole  criterion, 
the  more  important  points  to  find  out  being 
whether  there  has  been  an  increase  of  sputum 
and  whether  the  patient  was  well  able  to  work 
before  the  haemoptysis  occurred. 

Symptomatic  Treatment 

There  is  no  drug  which  is  known  to  have 
any  specific  effect  in  arresting  the  disease, 
those  Avhich  are  in  common  use  having  as 
their  effect  the  improvement  of  the  patients' 
digestion  and  general  condition,  together  M-ith 
the  alleviation  of  special  symptoms.  Hence 
treatment  must  be  largely  symptomatic. 

Pain  due  to  pleurisy  is  best  relieved  in  its 
lesser  grades  by  painting  with  linimentum  iodi 
or  the  application  of  a  mustard  leaf  to  the  pain- 
ful spot.  In  the  more  severe  forms  the  pain 
is  best  relieved  by  strajaping  the  affected  side. 
Patients  Avitli  fibrosis  of  the  lung  often  complain 
of  a  dull  aching,  which  is  probably  due  to  pro- 
cesses of  contraction.  For  this  little  can  be 
done. 

Cough.  In  the  first  place  search  the  nose, 
pharynx  and  upper  air  passages  in  general, 
and  if  the  cause  can  be  found,  remove  it. 
Removal  of  a  long  uvula  is  occasionally  neces- 
sary, but  this  is  rare  and  occurs  only  in  about 
one  half  per  cent,  of  cases.  There  is  a  form  of 
irritative  cough  which  does  not  result  in  the 
bringing  up  of  sputum.  This  useless  cough 
may  be  of  neurotic  origin  and  can  often  be 
suppressed  by  the  patient's  own  efforts.  If 
still  persistent,  however,  inlaalations  do  good, 
either  continuously  by  means  of  Burney  Yeo's 
inhaler,  or  two  drachms  of  glycerine  of  carbolic 
acid  to  a  pint  of  boiling  water  inhaled  from 
Maw's  form  of  apparatus. 

The  helpful  form  of  cough  attended  with 
expectoration,  unless  very  violent  and  exces- 
sive, is  best  left  alone,  but  if  long  paroxysms 
occur,  which  end  in  the  bringing  up  of  only 
very  little  sputum,  these  are  controlled  ^xe\\. 
by  heroin  hydrochloride  ^V  gr.  or  codeina  ^  gr. 
These  drugs  are  also  of  service  in  promoting 
a  good  night's  rest,  and  since  they  are  both 
sedative  in  their  effect,  so  long  as  the  doses 
are  not  increased  so  as  to  hinder  the  expulsion 
of  secretion,  they  aid  in  immobilization. 

Dyspnoea.  Shortness  of  breath  results  on  the 
one  hand  from  destruction  of  lung  tissue  and 
on  the  other  from  toxaemia.  The  toxic  form 
of  dyspnoea  disappears  when  the  bacterial 
products   are   controlled    (the   treatment   Avith 
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this  object  has  been  described).  The  form 
resulting  from  tissue  destruction  will,  in  all 
probability,  be  compensated  on  the  patient's 
recovery,  the  drugs  most  to  be  relied  upon 
being  the  diffusible  stimulants,  viz.  alcohol, 
ether  and  ammonia,  together  with  strychnine, 
which  is  also  beneficial. 

Night  Sweats  usually  cease  when  the  windows 
are  kept  freely  open  to  the  external  air,  and  so  do 
not  require  other  treatment.  If,  however,  they 
do  occur,  belladoima  is  the  only  drug  which  is 
of  value. 

A)iorexia.  Loss  of  appetite  is  due  to  the 
poisoned  condition  of  the  blood,  and  every  effort 
should  be  made  to  induce  the  patient  to  take 
food,  and  when  we  speak  of  food  we  do  not 
mean  that  solid  beef  is  to  be  excluded.  If  the 
patient  is  unable  to  take  more  than  a  light 
diet,  this  must  for  the  time  suffice,  but  a  more 
solid  diet  should,  if  possible,  be  aimed  at,  with 
plenty  of  milk  and  eggs.  The  patient,  however, 
should  not  be  unduly  worried,  since,  with  the 
fall  of  temperature  the  appetite  will  return. 
In  the  matter  of  diet  it  is  important  to  bear  in 
mind  that  the  patient  is  not  suffering  from  a 
disease  of  the  alimentary  tract,  and  that  a 
much  greater  amount  of  solid  food  can  be  taken 
than  is  generally  supposed. 

Treatment  of  Complications 

Hcemoptysis.  On  the  occurrence  of  haemop- 
tysis the  patient  should  be  kept  at  rest,  lying 
fiat  on  his  back.  The  head  should  be  turned 
a  little  on  one  side,  but  the  patient  should  not 
be  sat  up  or  stimulants  administered. 

The  traditional  treatment  is  by  rest,  semi- 
starvation,  limitation  of  liquids,  and  the  admin- 
istration of  morphia  when  necessary.  This 
form  of  treatment  is,  however,  not  altogether 
to  be  recommended,  since  the  patient  rapidly 
loses  weight  and  becomes  depressed.  Rational 
treatment  is,  therefore,  rest  in  bed,  a  saline 
purgative  to  lower  the  blood  pressure  and  to 
facilitate  the  action  of  the  bowels ;  morphia, 
J  gr.  hypodermically,  repeated  if  necessary; 
ordinary  food,  as  much  as  the  patient  can  take, 
it  not  being  necessary  that  the  food  should 
be  cold  or  that  the  amount  of  liquid  should  be 
limited ;  calcium  lactate  should  be  given  in 
four  doses  of  ten  grains  each,  repeated  every  four 
hours,  which  in  some  cases  appears  to  do  good. 

Pleurisy.  Pleurisy  with  effusion,  so  long  as 
it  does  not  cause  distress  by  pressure,  is  best 
left  alone.  As  a  rule  it  speedily  clears  up  under 
treatment  by  complete  immobilization. 

There  is  nothing  to  be  gained  by  tapping, 
and  there  is  the  additional  risk  of  causing  an 
auto-inoculation.  If  distress  be  present  the 
withdrawal  of  about  one  and  a  half  pints  of  fluid 
will  ease  the  condition.  Such  purely  tuberculous 
effusions  seldom  become  purulent. 


Pneumothorax.  This  somewhat  rare  com- 
plication is  almost  invariably  accompanied  by 
a  sudden  onset  of  fever  and  dyspnoea.  The 
patient  looks  acutely  ill  and  the  pulse  is 
small  and  rapid.  Oxygen  is  of  use,  and  the 
severe  symptoms  are  usually  recovered  from  in 
about  three  weeks.  The  lung,  however,  which 
has  become  collapsed,  remains  in  this  condition, 
and  the  patient  may  live  for  a  month  or  even 
for  some  years.  This  condition  frequently 
develops  into  Pyopneumothorax.  The  question 
of  operation  immediately  arises.  I  have  seen 
a  number  of  these  cases  opened  and  drained ; 
and  provided  the  condition  was  tuberculous,  do 
not  know  one  in  which  recovery  was  effected ; 
even  when  the  resection  of  the  rib  was  followed 
by  an  extensive  Estlander  operation.  For  my 
own  part  I  should  prefer  to  be  left  alone  and 
have  the  pus  aspirated  whenever  it  caused 
distress  rather  than  spend  the  rest  of  my  life 
with  a  poultice  of  smelling  pus  covering  one 
side  of  my  chest.  I  regard  this  condition  as 
hopeless. 

Tuberculous  Laryngitis.  This  is  a  serious 
complication.  At  one  time  I  taught  the  house 
physicians  at  Brompton  that  it  was  almost  a 
fatal  sign.  My  views  have  altered  since  I  have 
seen  many  good  recoveries  under  treatment  by 
laryngeal  rest.  The  serious  nature  of  this  con- 
dition should  be  explained  to  the  patient,  and 
he  should  be  informed  that  nothing  can  be  done 
without  his  loyal  co-operation.  He  must  cease 
to  talk  altogether  and  must  carry  book  and 
pencil  for  written  conversation. 

Pain  when  swallowing  can  be  relieved  by  spray- 
ing the  larynx  j  ust  before  meals  with  two  and 
a  half  per  cent,  cocaine.  A  properly  designed 
spray  should  be  used — one  that  sprays  vertically 
downwards,  not  backwards  on  to  the  pharynx, 
and  insufflations  of  orthoform  are  also  useful 
when  the  pain  is  less  severe,  having  this  advan- 
tage— that  the  patient  can  perform  the  operation 
himself. 

The  use  of  cocaine  I  consider  bad.  It 
renders  the  tongue  analgesic,  spoiling  taste  and 
appetite,  and  after  being  dissolved  is  swallowed, 
not  coming  in  contact  with  the  affected  larynx. 
An  irritable  larynx  can  be  relieved  by  inlialing 
two  drachms  of  glycerine  of  carbolic  acid 
added  to  a  pint  of  boiling  water  in  a  "  Maw  " 
inhaler. 

Surgical  interference  with  active  larjTigeal 
tuberculosis  is  certainly  attended  with  grave 
risks;  it  is  better  to  wait  and  see  what  results 
can  be  obtained  by  three  months  of  complete 
rest  before  embarking  on  an  operation.  If 
either  the  knife  or  cautery  are  used  a  reaction 
must  follow  in  the  lesion  unless  all  diseased 
portions  are  removed  or  destroyed.  This 
argument  refers  to  laryngitis  in  its  active 
condition;  it  does  not  apply  to  chronic  ulcers 
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of  the  cords,  etc.,  which  practically  are  cut  off 
from  the  blood-fluids, 

Ischio-Bectal  Abscess.  This  complication  is 
rare.  If  opened  at  once  and  dressed  with  iodo- 
form the  abscess  almost  invariably  heals,  and 
as  far  as  one  can  tell  does  not  affect  the  prog- 
nosis of  the  case.  I  am  not  in  favour  of 
scraping,  as  it  may  interfere  with  the  local 
protective  mechanism. 

Sanatorium  Treatment 

The  modern  treatment  of  pulmonary  tuber- 
culosis Avas  originated  and  developed  in  insti- 
tutions to  which  the  term  sanatorium  Avas 
applied.  Sanatorium  treatment,  therefore,  is 
in  its  widest  sense  the  kind  of  treatment  which 
conforms  to  the  principles  and  methods  so 
evolved,  whether  the  patient  be  in  his  own  home 
or  in  an  institution. 

Before  proceeding  to  describe  this  system  of 
treatment  it  is  necessary  to  recall  the  classifi- 
cation of  patients  on  page  116. 

For  practical  purposes  we  may  divide  all 
patients  infected  by  the  tubercle  bacillus  into 
one  of  the  four  following  classes— 

Class  1.  Those  patients  Avho  have  become 
infected  and  Avho  recover  AAithout  knowing  of 
their  infection. 

Class  2.  Those  patients  who  recover  after 
a  holiday  at  the  seaside  or  in  Switzerland. 

Class  3.  Those  patients  Avho  require  their 
specific  resistance  raised  by  methods  additional 
to  those  of  general  hygiene. 

Class  4.  Those  patients  for  Avhom  no  treat- 
ment does  any  good. 

Classes  2  and  3  are  important  for  our 
purpose  at  this  point.  We  have  no  means 
at  present  of  determining  to  which  of  the 
two  classes  any  given  patient  belongs,  so  that 
every  patient  must  be  treated  as  potentially 
belonging  to  Class  3,  that  is,  suitable  for  the 
special  treatment  known  as  sanatorium  treat- 
ment. It  may  be  that  the  patient  does  not 
belong  to  this  class,  but  by  placing  him  there 
we  are  doing  everything  that  Ave  can  to  ensure 
liis  restoration  to  health. 

Cases  are  divisible  into  tAvo  classes — 

1.  Those  patients  AA^ho  are  febrile  even  when 
at  rest  in  bed. 

2.  Those  patients  AAho  are  free  from  fever. 
A  "  febrile  "  case  is  one  A\-hich  has  a  temperature 

of  99°  F.  or  over  in  men,  and  in  Avomen  a  tempera- 
ture of  99*6°  F.,  accompanied  in  both  sexes  by 
constitutional  symptoms  (see  p.  109). 

1.  Home  or  Sanatorium  Treatment  of  the  Febrile 
Patient.  The  treatment  of  the  febrile  patient 
should  be  precisely  the  same  AA'hether  treatment 
is  carried  out  in  the  home  or  at  a  sanatorium. 
Except  in  the  case  of  those  patients  AA'ho  belong 
to  the  AA-ell-to-do  classes,  treatment  in  sana- 
toriums  is  usuallv  found  to  have  better  results 


than  treatment  at  home,  since,  if  complete 
immobilization  of  the  patient  is  to  be  attained, 
the  serA'ices  of  two  trained  nurses  are  necessary, 
one  for  day  duty  and  the  other  for  night  duty. 
At  home  the  expense  of  this  necessary  nursing 
becomes  great,  Avhereas,  in  tanatoriums  the 
management  is  considerably  more  economical, 
since  tAvo  nurses  are  easily  able  to  look  after 
more  than  one  patient. 

The  home  or  hospital  treatment  of  the  febrile 
patient  may  be  subdivided  into  (a)  treatment 
of  the  partially  disabled  invalid,  and  (&)  treatment 
of  the  totally  disabled  invalid. 

(a)  Treatment  of  the  Febrile  Patient.  Here 
Ave  have  to  bear  in  mind  that  irregular  pj-rexia 
in  pulmonary  tuberculosis  is  associated  always 
with,  irregular  and  spontaneous  absorption  of 
bacterial  products.  Persistence  of  this  fever 
can  only  end  in  the  death  of  the  patient, 
and  it  is  therefore  obAaous  that  every  possible 
means  must  be  taken  in  order  to  control  it. 
The  first  objective  is  to  bring  the  patient's 
temperature  back  to  normal,  and  this  is  eft'ected 
most  readily  by  enforcing  complete  immobiliza- 
tion. If  this  condition  is  realized  the  motivity 
of  the  lungs  will  be  diminished  and  the  scattering 
of  bacterial  products  into  the  blood  stream 
markedly  lessened. 

Complete  immobilization  consists  in  placing 
those  patients  with  a  temperature  as  low  as 
99°  F.  and  Avith  constitutional  symptoms  not 
only  in  bed,  but  also  in  treating  them,  apart  from 
their  diet,  precisely  like  a  typhoid  patient.  They 
are  not  alloAved  to  move  in  bed,  to  read,  to  wash 
themselves,  to  cut  up  their  food,  or  to  go  to  the 
lavatory.  They  are  instructed  to  talk  as  little 
as  possible,  and  every  means  is  used  to  prevent 
unnecessary  coughing ;  thus  in  no  case  is  a 
patient  examined  Avith  a  stethoscope  made  to 
take  deep  breaths,  or  alloAved  to  sit  up  in  bed, 
or  to  cough  for  purposes  of  physical  examination. 
Irritable  cough  can  best  be  relieved  by  the 
AA'earmg,  as  continuously  as  possible,  of  a 
Burney  Yeo's  inlialer,  containing  a  solution 
of  equal  parts  of  oU  of  creosote,  spnits  of 
menthol  (tAventy  per  cent.)  and  spirits  of 
chloroform.  Visitors  are  prohibited,  and  letters 
should  be  censored  to  prcA-ent  patients  being 
A\-orried  by  bad  news.  Each  case,  however, 
must  be  judged  on  its  merits,  since  the  capacity 
of  different  individuals  to  endure  restraint 
A^aries  AA'ithin  Avide  limits.  Patients  Avho  have 
been  in  bed  with  fever  for  a  month  or  more 
should  be  kept  in  bed  on  complete  immobiliza- 
tion for  about  six  to  ten  days  after  the  tempera- 
ture has  returned  to.  and  remained  at,  the 
normal  IcA-el,  folloAved  by  three  days  propped 
up  in  bed  AAith  the  privilege  of  reading.  If  the 
temperature  remains  normal  they  may  be 
alloAved  to  sit  up  m  bed  for  half  an  hour  on  the 
folloAA-ing  day,  the  period  being  again  increased 
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little  by  little  until,  if  without  fever,  they  are 
able  to  be  up  all  day  fully  dressed. 

If  after  some  months'  trial  immobilization  is 
found  to  have  produced  little  or  no  effect  as 
regards  disappearance  of  fever  and  untOM^ard 
symptoms,  the  question  of  producing  still  more 
complete  immobilization  by  means  of  the 
introduction  into  the  pleural  cavity  of  nitrogen 
gas  may  then  be  legitimately  considered.  This 
method  in  some  cases  proves  to  be  of  con- 
siderable utUity,  since  this  gas,  not  being  readily 
absorbed,  checks  the  movements  of  the  lung  by 
abolishing  the  intrapleural  negative  pressure. 

The  objections  which  may  be  urged  against 
the  use  of  this  remedy  are,  however  :  (1)  that  it 
is  not  always  possible  to  tell  A\ith  certainty  in 
which  lung  the  disease  is  active ;  (2)  that  the 
patient  may  suddenly  die,  the  reason  for  this 
not  being  as  yet  clear.  Although  such  fatality 
is  of  very  rare  occurrence,  it  must,  nevertheless, 
be  borne  in  mind. 

The  technique  may  briefly  be  described  as 
follows : — A  measured  bottle  is  filled  with 
water,  and  the  water  is  then  displaced  by 
nitrogen  gas,  so  that  one  has  a  known  quantity 
of  gas  in  the  bottle.  The  bottle  is  connected 
by  tube  and  cannula  with  the  pleural  cavity 
on  the  one  side,  and  on  the  other  side 
mth  another  bottle  filled  M'ith  water.  This 
latter  bottle  is  then  raised,  and  the  water, 
running  into  the  nitrogen-containing  bottle, 
displaces  nitrogen  into  the  chest.  It  will  be 
well  for  the  general  practitioner  to  see  this 
operation  performed  before  attempting  it  him- 
self. The  operation  may  have  to  be  repeated 
several  times  before  the  desired  object  is 
attained. 

2.  Treatment  of  Patients  who  are  Free  from 
Fever.  The  patient  who,  after  immobilization, 
has  become  afebrile  shovdd  gradually  increase 
the  movements  which  he  makes  until  he  is  able 
to  live  in  a  house  as  an  ordinary  invalid.  He 
should  begin  by  walking  about  his  room ;  next 
he  may  be  allowed  to  go  out  to  the  lavatory ; 
after  this  to  walk  up  and  downstairs ;  and  when 
he  has  attained  the  position  of  an  ordinary 
person  in  the  house  he  may  begin  walking 
exercise,  starting  on  the  plan  of  a  quarter  of  a 
mile  each  day  for  a  week,  half  a  mile  each  day 
during  the  following  week,  in  succeeding  weeks 
walking  respectively  two,  four,  six,  eight  or 
ten  miles,  provided  always  that  a  temperature 
of  99°  F.,  together  with  constitutional  symptoms, 
remain  absent.  If  these  appear,  immobilize 
again  as  already  described,  when  the  tempera- 
ture usually  falls  to  normal  within  one  to  three 
days.  As  soon  as  the  patient  improves  he  is 
tested  in  various  ways.  When  able  to  get  up 
he  can  resume  exercise,  beginning  with  half  the 
distance  previously  reached,  e.  g.  if  the  tempera- 
ture rose  after  walking  four  miles,  he  can  start 


again  with  two  miles,  and  if  one  day  of  two 
miles  exercise  does  not  greatly  influence  the 
temperature  let  him  return  to  four  miles  each 
day  for  a  week.  As  strength  is  restored  hill- 
climbing  may  be  done  gradually  at  the  beginning 
of  the  walk,  the  patient  resting  if  fatigued. 
Following  upon  this,  graduated  exercise  to- 
gether with  labour,  varied  to  suit  the  require- 
ments of  the  individual  case,  may  next  be 
prescribed. 

There  are  four  grades  of  graduated  labour — 

Grade  1.  Picking  up  wood,  carrying  baskets 
of  mould  or  other  material,  watering  plants,  etc. 

Grade  2.  Using  a  small  shovel  for  excavation, 
painting,  cutting  grass,  hoeing,  chopping  wood, 
etc. 

Grade  3.  Using  a  large  shovel,  digging  broken 
ground,  mowing  grass,  sawing  trees  into  firewood, 
etc. 

Grade  4.  Working  with  pick  and  shovel, 
breaking  ground,  excavation,  mixing  concrete, 
planing  wood,  etc. 

Each  of  these  grades,  whenever  practicable,  is 
further  subdivided  into  several  sub-grades. 
Thus  in  the  basket  work  there  are  three  sections  : 
in  the  first  the  patient  carries  a  load  of  about 
12  lb.  in  weight  a  distance  of  fifty  yards  up  a 
gradient  of  1  in  10"  7 ;  in  the  second  the  weight 
carried  is  about  18  lb.,  in  the  third  the  weight 
carried  is  24  lb.  Indoor  painting  is  divided  into 
two  or  three  sections  :  one  includes  painting 
of  the  walls,  the  other  the  ceiling,  etc. 

The  hours  of  work  are  four  and  a  half  per  day, 
but  as  soon  as  the  patient  is  fit  to  be  discharged 
he  is  put  to  work  at  his  trade,  if  he  has  one,  for 
six  hours  a  day  for  three  weeks,  and,  if  he  stands 
this  exertion,  he  is  sent  home  to  his  respective 
occupation. 

The  women  patients  do  the  same  kinds  of 
work  as  the  men,  with  the  exception  that  they 
use  implements  of  smaller  size  and  are  not 
allowed  to  work  hard.  They  keep  in  trim  their 
own  part  of  the  grounds,  cultivate  a  kitchen 
garden  and  have  charge  of  the  poultry. 

If  at  any  stage  in  this  treatment  a  rise  in  the 
temperature  to  99°  F.  or  over  is  developed,  the 
patient  is  put  to  rest  until  the  fever  subsides, 
and  then  returned  either  to  the  same  or  a  higher 
grade  of  work.  The  fever  under  these  circum- 
stances indicates  that  the  patient  has  received 
an  overdose  of  toxin  and  his  system  must  be 
given  an  opportunity  of  getting  rid  of  it. 
(Further  details  of  graduated  exercise  and 
labour  can  be  found  in  my  book  on  Auto- 
Inoculation  in  Pulmonary  Tuberculosis.) 

Whether  in  bed  or  at  exercise  the  patients 
should  at  all  times  have  a  good  supply  of  pure 
air,  and  should  conform  to  a  routine  rigidly 
enforced.  The  daily  routine  which  I  carried 
out  at  Fernly  Sanatorium  was  as  follows.  It  is 
a  rational  method  and  consistent  with  modern 
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conceptions  of  the  nature  of  tuberculosis,  and 
has  been  adopted  by  many  sanatoriums  both 
here  and  abroad. 

6.45.  Patients  rise,  clean  wards,  dress  and 
shave. 

8.15.  Breakfast. 

9-9.30.  Those  who  use  tobacco,  smoke. 

9.30-10.0.  Clean  brass  work. 

10-12.0.  Work. 

12-12,45.  Rest  for  all  except  those  who  are 
to  leave  -within  three  weeks. 

1.0.  Dinner. 

1.45-2.30.  Rest.  Those  Avho  use  tobacco, 
smoke. 

2.30-5.  Work,  except  those  on  walking 
exercise,  who  commence  at  3. 

5-6.30.  Recreation. 

6.30.  Supper. 

7.15-8.0.  Rest  :    smoke. 

8.0.  Prayers. 

8.30.  Lights  out. 

9.0.  Silence. 

I 

Inoculation  with  Tuberculin.  For  raising  the 
resisting  power  of  a  patient  to  the  inroads  of 
the  tubercle  bacillus  the  injection  of  tuberculin 
has  an  important  place.  There  are  two  schools  | 
with  variant  methods — the  German  school  and 
the  Almroth  Wright  school. 

The  method  followed  by  the  German  school 
is  the  inoculation  of  the  patient  with  carefully 
increasing  doses  of  tuberculin,  and  the  pro- 
cedure thereafter  is  much  as  in  a  system  of 
auto -inoculation  by  graduated  labour.  A  rise  •. 
of  temperature  and  other  constitutional  symp- 
toms are  awaited.  If  none  follow,  the  dose  is 
increased;  if,  however,  they  should  appear,  the 
patient  is  at  once  rested  until  all  trace  of  fever 
has  disappeared.  The  treatment  is  then  re- 
new-ed  at  the  point  of  interruption. 

The  Wright  school  inoculates  with  small 
doses  of  tuberculin,  making  use  of  the  opsonic 
index  as  the  control.  i 

Diet.  Consumption  has  come  to  be  recog-  [ 
nized  as  a  disease  of  bacterial  origin.  The 
wasting  and  loss  of  flesh  by  which  it  is  charac- 
terized should  therefore  not  be  considered  the 
result  of  malnutrition,  but  rather  the  conse- 
quence of  the  loss  of  appetite  which  is  caused 
by  fever  and  other  constitutional  disturbances. 

Diet  has  somewhat  dwindled  from  its  para- 
mount place  of  importance.  During  the  last  : 
decade  dietary  has  assumed  various  phases, 
resulting  in  a  valuable  increase  in  experience. 
In  the  early  days  of  sanatorium  treatment  the 
dietary  Avas  chiefly  a  milk  routine.  Three  and 
a  half  pints  a  day  w^ere  consumed  by  the  patients. 
Fat  Avas  deposited  as  a  consequence  upon  the 
omentum  and  the  free  movements  of  the 
diaphragm  were  hindered  by  the  increase  in 
weight.     Corpulence  and    shortness  of    breath 


followed.  Among  the  distressful  consequences 
of  this  tedious  routine  was  a  lazy  temper  and 
a  disinclination  to  do  the  work  upon  which  the 
patients'  recovery  depended.  During  the  last 
five  years  this  abnormal  quantity  of  milk  has 
been  reduced  to  the  normal  amount  consumed 
by  patients  under  ordmary  conditions  in  their 
own  home,  and  has  been  given  in  the  usual 
forms — in  tea,  in  puddings,  etc.  Few  depar- 
tures from  this  rule  are  permitted,  and  in  no 
case  is  a  milk  routine  prescribed  as  a  "  cure." 

I  have  been  guilty  myself  of  excessive  stuffing, 
a  system  which  I  abandoned  for  an  attempt 
to  raise  the  standard  of  the  bodily  health  of  the 
patient  by  providing  exceptionally  nutritious 
foods.  This  method  also  had  to  be  rejected. 
The  milk  diet  was  found  to  have  a  disastrous 
psychological  effect  on  the  discharged  patient. 
The  great  increase  in  weight  gained  under 
unnatural  conditions  was  rapidly  lost  and  the 
patient  fell  into  despair.  The  criterion  of 
Ijodily  health  to  be  applied  to  a  discharged 
consumptive  is  not  weight  but  hardness  of 
physical  condition.  Weight  is  no  test  of 
"  arrest."  Only  a  severe  trial  of  the  lesion 
can  possibly  establish  that. 

A  not  inconsiderable  objection  to  a  milk  diet 
is  its  cost.  With  one  hundred  and  fifty  beds 
full  it  means  for  a  sanatorium  where  these 
quantities  of  milk  are  consumed  an  extra 
expense  of  £700  per  annum. 

Stuffing,  again,  has  little  to  recommend  it. 
The  patient  is  unable  to  absorb  the  great 
quantities  of  food  and  digestive  disorders  are 
frequent.  The  patient  unaccustomed  to  dainty 
foods  is  none  too  grateful  for  them. 

The  modern  method  is  to  provide  patients 
with  the  quality  and  quantity  of  the  food 
Avhich  are  within  their  means  at  home.  (For 
a  table  of  diet  divided  into  summer  and  winter 
menus  consult  Auto-Inoculation  in  Pulmonary 
Tuberculosis.)  The  diets  are  different  accord- 
ing to  the  season,  and  the  menus  are  so 
arranged  that  patients  are  unable  to  tell  with 
certainty  what  is  to  be  provided  on  any  par- 
ticular day.  The  reason  is  a  mental  reaction 
which  is  liable  to  set  in \\hen  the  meal  is  known 
beforehand. 

A  method  of  my  own  is  a  simple  one  to 
ensure  this  variety  of  menu  and  alloM  s  of  the 
calculation  being  made  a  month  in  advance. 
Metal  tickets  bearing  first,  second,  third  or 
fourth  week  upon  them  are  attached  to  the 
menu  frame  in  the  kitchen  to  show  what  week's 
menu  is  in  force.  It  is  necessary  to  take  care 
that  food  is  served  hot  and  appetizingly.  The 
antecedent  mental  attitude  of  the  patient  has 
considerable  influence  upon  the  digestive  glands, 
as  has  been  shoAvn  by  Pavlov. 

The  system  of  graduated  labour  is  a  splendid 
incitement  to  a  good  appetite.     On  Sundays  in 
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the  sanatorium,  when  work  is  at  a  standstill, 
patients  consume  much  less  food  than  during 
the  week.  This  increase  of  metabolism  is  an 
additional  recommendation  to  a  system  of 
graduated  labour,  since  it  may  have  some 
effect  upon  the  resisting  properties  of  the  body. 
The  medical  superintendent  must  be  present 
at  meals.  They  are  part  of  the  treatment. 
His  presence  stimulates  both  patients  and 
kitchen  staff.  The  superintendent  should  carve, 
since  it  gives  him  the  opportunity  of  personally 
observing  how  each  patient  is  consuming  his 
food.  He  gathers  in  this  way  immediate 
knowledge  of  any  loss  of  appetite  and  can 
watch  for  the  early  signs  of  excessive  auto- 
inoculation. 

Three  meals  a  day  is  sufficient,  Under  the 
old  regime  they  were  four,  but  were  cut  down 
some  years  ago.  The  times  are  given  in  the 
daily  routine  table. 

This    system    is    successful.     Patients    have 
good  appetites  and  enjoy  their  meals.    Moderate 
helpings  are  found  to  stimulate  the  patients  to 
come  again.     If  the  patients  are  suffering  from 
fever  they  are  given  the  same  meals.     If  their   [ 
appetite,  however,  is  not  keen  enough,  lighter  j 
foods  such  as  fish,  rabbit,  chicken,  milk  pud-  : 
dings,  etc.,  are  prescribed.     If  patients  will  they  ' 
are  encouraged  to  drink  tAvo  to  three  pints  of 
milk  a  day,  but  no  pressure  is  put  upon  them.     | 

In  some,  control  of  auto -inoculation  is  the 
important  point,  and  consequently  the  food  of 
consumptives  should  be  based  upon  ordinary 
rules  and  should  conform  to  local  and  individual 
tastes.  I 

It  is  true  that  the  food  should  be  abundant 
because  the  loss  of  tissue  necessitates  rapid 
constructive  metabolism,  but  there  is  no  need 
for  excess. 

Hard  physical  condition  is  the  aim,  and  diet 
should  be  made  to  co-operate  with  the  other 
forces  towards  that  end. 

Advantages  of  Sanatorium  Treatment.     Other 
things  being  equal  the  patients  are  better  in  a 
sanatorium,   by  reason  of  the  companionship 
and    because    they    soon    become   acclimatized 
to  their  surroundings  and  get  to  disregard  cold, 
wet    and   draughts.      A    strictly    quiet   life    is   ; 
impossible  at  home  on  account  of  the  friends  j 
who  casually  come  to  call ;  further,  a  person  j 
who  does  not  feel  ill  is  much  inclined,  especially   j 
in  the  colder  weather,  to  keep  his  windows  shut.   ; 
In    a    sanatorium    the    new-comer    gains    the 
stimulus  of  seeing  those  in  Avhom  the  disease  has   1 
become  arrested  and  who  are  engaged  in  active 
work,    and    he    gains    further    encouragement 
from  the  moral  support  of  others  in  like  com- 
dition  with  himself  who  are  undergoing  treat- 
ment.    Again,  it  is  easier  to  educate  patients  in 
the  proper  use  of  a  sputum  flask,  which  at  first 
is  always  objectionable.     Patients  are  found  not 


-  to   mind   using  a  flask  when  companions  are 
doing  likewise. 

In  a   sanatorium,   if  a  rise   in  temperature 

i  occurs,  the  patient  can  be  immobilized  at  once 

I  and     direct     continuous     medical     supervision 

exercised,  whereas  if  at  home,  in  all  probability 

the  patient  is  unable  to  obtain  the  essential 

nursing. 

In  a  sanatorium,  too,  lectures  and  general 
instruction  in  practical  hygiene  can  be  given,  and 
under  these  circumstances  it  is  as  easy  for  the 
doctor  to  teach  fifty  or  a  hundred  patients 
as  it  is  to  teach  one,  and,  in  addition,  he  is  on 
the  spot  to  supervise  meals  and  give  a  dkect 
impetus  to  sluggards.  M.  S.  P. 

SYPHILIS 

The  Medical  Aspects  of  Syphilis 

Syphilis  is  an  infective  disease  caused  by 
the  entrance  into  the  body  of  the  spirochaete 
pallida,  which  has  now  been  obtained  from 
primary,  secondary  and  tertiary  lesions,  has 
been  grown  in  pure  culture  outside  the  body, 
and  has  produced  the  disease  again  by  re- 
inoculation  into  the  anthropoid  apes. 

Modes  of  Infection.  The  disease  can  only  be 
acquired  by  contact  of  the  skin,  usually  slightly 
abraded,  with  the  living  spirochsete.  The  site 
of  entry  is  usually  on  the  genital  organs,  but  not 
necessarily  on  the  parts  accessible  to  examina- 
tion, e.  g.  in  the  penile  urethra.  Digital  infec- 
tions are  sometimes  seen  in  medical  men  from 
surgical  or  gynaecological  practice.  Lip  chancres 
may  occur  from  using  an  infected  drinking  cup 
or,  as  with  mouth,  lingual  or  tonsillar  chancres, 
from  improper  practices.  Syphihs  may  be 
transmitted  to  the  offspring  either  from  the 
father  or  the  mother.  The  father  may  transmit 
the  infection  whether  the  disease  in  him  be 
active  or  not.  The  mother  may  transmit  it, 
whether  she  be  infected  before  or  after  concep- 
tion. The  immunity  of  the  apparently  healthy 
mother  of  a  syphilitic  infant  (Colles's  Law)  is 
now  known,  as  determined  by  Wassermann's 
test,  to  be  due  to  the  mother  being  already 
infected,  and  the  immunity  of  the  child  suckled 
by  a  sj'philitic  mother  is  probably  the  result 
of  a  prenatal  infection,  for  fifty-five  per  cent,  of 
children  bom  of  syphilitic  mothers  give  a  positive 
Wassermann  test. 

The  primary  stage  lasts  for  six  to  twelve 
weeks  from  the  appearance  of  the  initial  sore, 
one  to  four  weeks  after  inoculation,  until  the 
onset  of  constitutional  symptoms.  The  chancre 
begins  as  a  reddened  papule,  ulcerates  and 
finally  becomes  indurated.  Multiple  chancres 
are  sometimes  seen,  especially  when  the  infected 
part  touches  another  portion  of  the  skin.  The 
glands  draining  the  infected  area  become 
enlarged  and  may  break  doAAn. 
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The  secondary  stage  consists  of  constitutional 
symptoms,  of  which  the  most  important  are  : 
fever,  ansemia,  which  may  be  very  marked, 
headache,  loss  of  appetite,  sore  throat,  jaundice 
and  arthritis ;  but  notwithstanding  that  any  of 
these  symptoms  may  be  marked,  they  may  also 
be  so  slight  as  not  to  arrest  the  attention  of  the 
patient.  The  lesions  of  the  skin  and  mucous 
membranes  are  the  most  important  for  diagnosis, 
but  the  differential  diagnosis  cannot  here  be 
gone  into. 

The  tertiary  stage  is  the  stage  of  gummata  or 
gummatous  infiltration  in  different  organs,  and 
amyloid  degeneration. 

Congenital  Syphilis  affects  the  offspring  of 
sypliihtic  parents  in  the  same  way  as  the 
acquired  disease.  The  child  may  be  born  ^\'ith 
a  rash  or  a  rash  may  appear  soon  after  birth 
(secondary  stage)*;  the  tertiary  stage  consists 
in  a  gummatous  affection  of  different  organs  or 
amyloid  disease  similar  to  that  in  the  acquired 
disease. 

The  Visceral  Manifestations  of  Syphilitic  Disease 

Syphilitic  Fever. — Syphihtics  may  have  fever 
in  any  stage  of  the  disease.  During  the  period 
of  incubation  it  is  occasionally  present  and  a 
rigor  may  be  the  initial  manifestation.  In 
twenty-five  to  thirty-five  per  cent,  of  cases 
there  is  fever  during  the  invasion ;  all  types  of 
fever  are  met  A\ith,  and  until  the  chancre  is 
sufficiently  marked  to  call  for  notice  the  physi- 
cian may  find  difficulty  in  diagnosis.  Fever  in 
the  tertiary  lesions  is  often  of  long  duration  and 
may  be  very  misleading.  Of  all  syphilitic  lesions 
fever  is  most  often  seen  in  hepatic  syphilis. 
The  fever  may  be  mistaken  for  any  one  of 
the  follo\nng : — (1)  Rheumatic  fever;  gum- 
matous nodules  may  be  so  near  joints  as 
to  be  indistinguishable  from  this  affection ; 
a  careful  examination  of  the  bones  may  reveal 
isolated  periosteal  nodes.  It  is  not  certain 
if  the  Wassermann  reaction  can  be  relied 
upon  in  this  condition.  (2)  Malaria  can  be 
distinguished  by  the  effect  of  quinine  and 
by  finding  the  parasite  in  the  stained  blood 
film.  (3)  Typhoid  fever  should  cause  no 
difficulty  if  the  agglutination  test  be  performed 
when  the  fever  has  lasted  some  time  and 
against  not  only  the  typhoid  organism,  but 
against  B.  paratj'-phosus  and  B.  coli.  (4) 
Tuberculosis  may  be  extremely  difficult  to 
distinguish ;  a  thorough  search  should  be  made 
for  tubercle  bacilli  in  the  sputum  if  there  is  any ; 
the  presence  of  an  enlarged,  irregular  and 
tender  liver  is  important.  In  all  suspected 
cases  of  syphilitic  fever  it  is  essential  to  make  a 
thorough  examination  of  the  organs  for  any  sign 
of  past  or  coexistent  syphihtic  disease. 

Syphilis  of  the  Trachea  and  Bronchi. — The 
affections  of  these  organs  are  chiefly  tertiary, 


though  during  the  secondary  stage  lesions 
similar  to  the  skin  rashes  may  be  present  in 
the  mucous  membrane  of  the  trachea  and 
bronchi.  The  tertiary  lesions  include  gum- 
mata, ulcers,  endotracheal  or  endobronchial 
fibrosis,  with  narrowing  of  the  lumen  and 
peri  tracheitis. 

The  symjytoms  are  :  cough,  sometimes  par- 
oxysmal, usually  with  expectoration;  the 
sputum  is  not  distinctive,  and  it  is  well  to 
remember  that  there  may  be  severe  hgemorrhage 
and  discharge  of  portions  of  tracheal  or  bronchial 
cartilages ;  dyspnoea  may  be  paroxysmal, 
associated  ^vith  exertion,  or  constant;  cyanosis, 
Avith  mild  asphyxia,  may  be  present ;  the  stridor 
in  these  cases  is  often  very  marked,  more  often 
inspiratory  than  expiratory,  and  death  may 
follow.  Pain  may  be  present  behind  the 
sternum  or  in  the  larynx,  and  the  trachea  may 
be  tender.  There  is  alteration  of  the  voice 
and  indra^ving  of  the  supraclavicular  tissues  in 
inspiration.  The  signs  in  the  lungs  are  not 
constant. 

The  diagnosis  in  the  early  stages  rests  on  the 
location  of  the  lesion  and  a  careful  examination 
of  the  sputum  from  day  to  day  to  detect 
cartilaginous  elements  and  to  eliminate  the 
possibility  of  tuberculosis.  Syphilis  has  a 
special  predilection  for  the  bifurcation  of  the 
trachea,  but  may  also  be  found  in  the  larynx 
or  in  one  or  both  bronchi.  Laryiigeal  obstruc- 
tion can  be  eliminated  by  direct  observation. 
Other  forms  of  obstruction,  such  as  from  a 
tumour  or  retropharjoigeal  abscess,  must  be 
eliminated  by  a  careful  examination  from 
^vithout  and  from  within;  a  lesion  in  one 
bronchus  will  reveal  itself  by  altered  breath 
sounds  on  that  side. 

The  prognosis  is  not  good,  but  is  better  the 
earher  the  disease  is  recognized  and  anti- 
syphihtic  treatment  employed.  The  treatment 
is  by  giving  large  doses  of  potassium  iodide, 
carefully  graded  so  as  to  prevent  a  dangerous 
oedema  of  the  larynx.  Tracheotomy  may  be 
needed,  or  a  soft  catheter  passed  beyond  the 
obstruction  may  give  relief.  Mechanical  dila- 
tation should  be  done  by  specialists. 

Bronchiectasis  may  be  the  result  of  a  syphilitic 
affection  of  the  lung  or  bronchi.  The  symptoms, 
signs  and  diagnosis  offer  no  special  features. 
The  syphilitic  origin  can  only  be  determined 
through  methods  used  for  the  detection  of 
syphilis  elsewhere. 

"  Pulmonary  Syphilis.  —  The  "  white  pneu- 
monia "  of  the  morbid  anatomists,  seen  in  syphi- 
litic infants,  is  of  minor  clinical  importance,  since 
the  other  features  of  the  disease  in  the  skin, 
liver  and  general  nutrition  overshadow  the  signs 
in  the  lungs.  In  the  acquired  form  three  types 
exist ;  first,  the  latent,  in  which  a  small  gumma- 
tous infiltration,  not  being  sufficiently  large  to 
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give  symptoms,  ultimately  heals  completely; 
secondly,  the  ulcerating  gumma,  affecting  chiefly 
the  lower  lobes — a  febrile  wasting  illness  with 
the  presence  in  the  sputum  of  organized  tissue ; 
and,  thirdly,  syphihtic  phthisis,  indistinguishable 
in  its  general  chnical  features  from  tuberculous 
phthisis  and  only  to  be  separated  from  it  by 
the  undoubted  evidence  of  syphiUs  elsewhere 
and  by  repeated  failure  to  find  tubercle  bacilli 
in  the  sputum.  Much  help  in  diagnosis  may 
be  obtained  by  the  X-rays;  sj^hilis  almost 
always  attacks  the  lower  parts  of  the  lung, 
especially  the  lower  lobe,  leaving  the  apices 
free,  while  tuberculosis  seldom  attacks  these 
regions  without  first  invading  the  apices. 
Again,  marked  improvement  in  suspected  cases 
follows  the  administration  of  antisyphilitic 
remedies.  Finally,  the  two  diseases  may  co- 
exist, and  under  these  circumstances  it  is 
necessary  to  treat  the  more  serious  disease, 
namely  tuberculosis. 

Syphilis  of  the  Liver. — The  disease  may  be 
entirely  latent,  and  is  often  discovered  acciden- 
tally post-mortem.  It  is  met  with  under 
several  forms,  of  Avhich  the  folloAving  may  be 
mentioned — 

1.  Syphilitic  Jaundice  occurs  in  the  secondary 
stage  and  in  the  tertiary  due  to  compression  of 
the  bile  ducts  by  a  gummatous  lesion ;  in  the 
former  it  is  mild  or  acute  with  fever  and  presents 
the  picture  of  catarrhal  jaundice.  Acute  yelloAv 
atrophy  is  occasionally  the  direct  result  of  a 
syphilitic  infection  beginning  with  severe  symp- 
toms or  following  mild  jaundice.  The  symp- 
toms are  not  different  from  other  forms  of  acute 
yellow  atrophy.  The  disease  is  fatal  and 
specific  treatment  of  no  avail. 

2.  Hepatic  Tumour  due  to  a  Gumma. — The 
tumour  may  be  due  to  the  swelUng  of  a  gumma 
itself  or  to  the  islands  of  liver  substance  left 
after  cicatricial  healing,  the  so-called  botryoid 
liver.  The  symptoms  are  indigestion,  pain  in 
the  right  side  of  the  abdomen,  loss  of  Aveight 
and  strength  and  occasionally  jaundice.  The 
cases  must  be  distinguished  from  cancer  of  the 
liver  or  bile  ducts  and  from  hydatid  disease. 

3.  Cases  with  the  features  of  cirrhosis, 
wasting,  ascites,  etc.,  may  be  due  either  to  a 
gumma  or  to  an  actual  cirrhosis. 

4.  Other  cases  resemble  gallstones,  splenic 
anaemia  or  leukaemia  or  amyloid  disease. 

A  careful  search  must  be  made  for  evidence 
of  syphilis  in  other  organs,  the  effects  of 
potassium  iodide  should  be  watched  and  a 
Wassermann  test  performed. 

Congenital  Syphilis  attacks  the  liver  either 
soon  after  birth  or  later,  in  which  case  it  may 
present  most  of  the  features  of  the  acquired 
form  in  adults.  In  infants  the  common  iorin 
of  general  syphihtic  hepatitis  makes  the  child 
fretful,  it  cries  as  if  in  pain  and  has  vomiting 


and  diarrhoea;  jaundice,  Avasting,  anaemia  and 
lack  of  elasticity  of  the  sldn  are  other  common 
symptoms.  Ascites,  enlargement  and  harden- 
ing of  the  spleen  and  liver  may  be  present.  In 
later  childhood  the  symptoms  are  gastro-intes- 
tinal,  with  wasting  and  loss  of  spirit.  The 
child  is  frequently  very  much  undergrown. 
There  is  pain  and  distension  of  the  abdomen, 
diarrhoea,  a  subicteric  tint  of  the  skin  and 
ascites.  The  liver  is  enlarged,  deformed  or 
atrophied,  and  the  collateral  circulation  is 
obvious.  The  spleen  is  enlarged;  jaundice  is 
rare.  The  gummatous  form  and  amyloid  disease 
of  the  liver  are  not  different  from  these  in  the 
adult.  The  diagnosis  of  congenital  syphilis  of 
the  liver  rests  on  the  presence,  together  with 
the  special  symptoms  attaching  to  liver  disease, 
of  signs  of  syphilis  in  other  organs,  head  and 
face,  bodily  development,  bone,  skin,  eyes,  ears, 
testicles  and  teeth. 

Renal  Syphilis. — Syphilis  of  the  kidney  pro- 
duces many  varieties  of  clinical  manifestations. 
A  large  proportion  of  sypliilitics  have  renal 
disease,  not  always  fatal  or  serious.  Diabetes 
insipidus  is  frequently  due  to  cerebral  syphilis. 
Nephritis  in  the  secondary  period  is  the  form 
most  easily  diagnosed  and  most  frequently 
met  with ;  it  may  be  seen  as  late  as  two 
or  three  years  after  the  first  infection.  The 
evidence  of  the  renal  affection  may  be  a 
transient  albuminuria  or  a  more  severe  con- 
dition with  lumbar  pains,  oedema,  fever, 
nausea  and  vomiting  such  as  is  seen  in 
the  acute  nephritis  due  to  cold.  The  onset 
and  type  may  be  more  insidious  but  no  less 
severe  in  its  effect  upon  the  kidney.  The 
quantity  of  urine  lessens,  its  specific  gravity  is 
raised,  and  it  contains  albumin,  often  in  very 
large  amount,  blood,  leucocytes  and  cellular 
casts.  The  blood  pressure  is  not  always  high. 
The  course  of  the  disease,  if  untreated,  is  not 
different  from  that  of  other  forms  of  acute 
nephritis.  The  points  in  which  this  variety 
differs  from  others  is  in  the  slight  lessening  of 
the  total  amount  of  urine  and  in  the  relative 
rarit}'  of  casts  compared  with  the  amount  of 
albumin,  which  is  large. 

In  the  tertiary  period  of  the  disease  there 
are  three  clinical  forms  :  first,  when  the  in- 
fection has  been  severe  and  very  chronic, 
amyloid  changes  in  the  kidney  Avill  produce  the 
anaemic,  yelloAv  and  puffy  condition  of  the  skin. 
The  urine  contains  much  albumin,  but  the 
amount  is  variable.  There  is  no  increase  of 
blood  pressure,  the  liver  and  spleen  are  large, 
and  there  may  be  diarrhoea.  The  casts  in  the 
urine  may  show  the  amyloid  reaction  (reddish- 
brown  with  iodine  in  potassium  iodide). 
Secondly,  the  form  simulating  chronic  Bright 's 
disease ;  it  has  no  features  marking  it  off  from 
other  forms  unless  evidence  of  syphilis  is  found 
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elsewhere.  Thirdly,  cases  with  abdominal 
tumour  originating  in  the  renal  region  due  to 
gumma  of  the  kidney.  Very  large  tumours 
have  been  described.  The  symptoms  are  either 
latent  or  due  to  the  size  of  the  tumour  and 
its  encroachments  causing  pain  and  a  sense  of 
weight,  or  occasionally  attacks  of  pain  in- 
distinguishable from  that  of  renal  calculus.  In 
liereditary  syphiUs  the  affection  is  very  chronic 
and  is  usually  serious  on  account  of  the  great 
damage  to  the  kidney  substance. 

Nephritis  in  the  secondary  period  need  not 
be  due  to  the  sj^phihtic  infection,  for  it  is  some- 
times unaffected  by  antisyphilitic  treatment 
and  may  recover  completely  under  restriction 
to  bed  and  a  careful  diet.  In  any  suspected 
case  it  is  advisable  to  try  the  effect  of  a  milk 
diet  for  some  days,  and  if  no  improvement  shows 
itself  to  put  the  patient  on  a  thorough  course 
of  mercury  by  inunction.  In  the  tertiary  period 
large  doses  of  potassium  iodide  are  necessary, 
but  the  beneficial  effect  may  be  limited  by 
a  large  amount  of  damage  to  the  kidney. 
Salvarsan  is  not  contra-indicated  in  syphilitic 
nephritis  if  the  eyes  are  unaffected,  though  its 
administration  should  be  in  skilled  hands  and 
it  should  be  controlled  by  the  Wassermann 
reaction. 

Cardiac  Syphilis  is  only  of  importance  in  the 
tertiary  period  and  is  due  almost  wholly  to  ; 
gummata,  which  may  be  found  in  any  part,  or  i 
to  syphilitic  arteritis.  The  symptotns  are  hardly, 
if  at  all,  different  from  those  of  cardiac  disease 
due  to  other  causes,  but  certain  forms  being  more 
common  in  syphilis  would  excite  suspicion; 
these  are  :  (1)  left  heart  failure,  with  giddiness, 
fainting,  failure  of  strength  and  a  mitral  leak 
coming  on  in  men  of  middle  age  without  any 
previous  cardiac  disease  and  without  evidence 
of  renal  or  arterial  disease.  Right  heart  failure 
under  similar  circumstances  may  be  due  to 
syphilis.  (2)  Cases  with  the  features  of  angina 
pectoris  at  an  age  when  angina  is  not  usually 
found  are  often  due  to  syphilitic  affections  of 
the  coronary  arteries.  (3)  Cases  with  the 
features  of  Stokes-Adams  disease,  with  faint- 
ing or  convulsive  attacks,  a  slow  arterial  and 
a  quick  venous  (jugular)  pulse. 

Antisyphilitic  treatment  Avith  potassium 
iodide,  especially  in  the  arterial  lesions,  often 
effects  a  remarkable  cure,  but  in  other  cases, 
■  e.g.  gummata,  the  damage  done  may  be  exten- 
sive and  may  be  irreparable.  Treatment  by 
salvarsan  is  not  without  danger  and  should 
only  be  done  by  specially  qualified  persons. 

Arterial  Syphilis. — The  processes  which  damage 
the  arteries  as  conducting  tubes  are  briefly : 
(1)  a  weakening  of  the  media  in  the  larger 
arteries  resulting  in  either  a  general  or  a 
local  dilation  (aneurysm)  or  haemorrhage  (rup- 
ture).    (2)  In  the  medium-sized  arteries  local 


gummatous  lesions  may  give  rise  to  haemor- 
rhage or  thrombosis,  mtli  the  evidence  of  local 
arteritis.  (3)  In  the  medium  and  smaller  blood- 
vessels the  syphilitic  process  usually  narrows 
the  lumen  and  gradually  interferes  with  the  blood 
supply  to  the  organ,  or  owing  to  the  irritation  of 
the  muscular  walls  a  spasm  is  set  up. 

The  Value  and  Limitations  of  the  Wassermann 
Reaction  in  Medical  Syphilis. — Tliis  reaction  is 
an  extremely  important  help  in  the  diagnosis  of 
syphilis,  but  it  cannot  be  relied  on  in  all  stages 
and  in  all  clinical  types  of  syphilis.  A  positive 
reaction,  with  a  few  exceptions,  always  means 
the  presence  of  the  syphilitic  infection,  but  a 
negative  reaction  may  be  given  in  the  case  of 
healed  syphihs,  cured  syphihs  or  even  in  active 
syphihs  in  some  cases.  In  secondary  syphihs 
the  number  of  positive  reactions  is  over  ninety 
per  cent.  In  tertiary  syphilis  the  number  of 
positive  reactions  is  between  eighty  and  ninety 
per  cent.  In  latent  syphilis,  ^.  e.  persons  known 
to  have  had  syphilis  in  their  youth  but  Avithout 
present  symptoms,  the  number  giving  positive 
reactions  is  under  fifty  per  cent.,  the  percentage 
diminishing  as  the  period  from  the  date  of  the 
infection  increases.  In  congenital  syphilis  with 
manifest  symptoms  over  ninety  per  cent,  give 
a  positive  reaction,  while  in  latent  cases  over 
fifty  per  cent,  give  a  positive  reaction.  Over 
fifty  per  cent,  of  infants  born  of  syphilitic 
mothers  give  a  positive  reaction,  and  if  a  child 
born  of  a  syphilitic  mother  gives  a  negative 
reaction  it  imphes  a  much  more  favourable 
outlook  for  the  child.  As  a  result  of  investi- 
gations with  this  reaction  it  has  been  shown  in 
explanation  of  Colles'  Law  that  the  mothers  of 
syphilitic  children  are  immune  against  syphihs, 
that  between  seventy  and  eighty  per  cent,  of 
such  mothers  react  positively.  In  general 
paralysis  nearly  one  hundred  per  cent,  of  cases 
react  positively,  and  in  tabes  dorsalis  sixty-three 
per  cent.  Treatment  of  all  forms  of  sjrphilis, 
whether  by  mercury,  iodide  or  salvarsan,  tends 
to  render  the  reaction  negative,  and  to  be  certain 
that  treatment  has  been  effective  it  should  be 
controlled  by  this  reaction.  W.  O. 

A.  G.  G. 

INFECTIOUS    DISEASES    OF    DOUBTFUL 
NATURE 

Febricula  (Ephemeral  Fever  or  Indeterminate 
Fever). — Osier  defines  ephemeral  fever  as  a 
febrile  paroxysm  lasting  for  twenty-four  hours 
and  then  disappearing  completely,  and  febricula 
as  one  that  persists  for  three,  four  or  more  days 
without  local  affection.  Improved  methods  of 
diagnosis  have  greatly  reduced  the  number  of 
cases  thus  classified  and  have  referred  them  to 
their  proper  group.  Such  cases  usually  occur 
in  the  first  two  decades,  for  during  that  time 
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the  thermotaxic  mechanism  is  unstable  and 
easily  upset.  Probably  the  following  different 
conditions  have  been  thus  described. 

1.  Larval  or  Abortive  Forms  of  Specific  Fevers. 
Of  these  the  commonest  is  'pneumonia.  In 
children  the  crisis  may  occur  on  the  third  to 
fifth  day,  and  there  may  be  no  physical  signs 
in  the  chest.  There  is  often  an  initial  convul- 
sion, and  the  ratio  of  the  respiration  to  the  pulse 
is  definitely  increased.  Cerebral  symptoms  may 
be  present,  and  herpes  on  the  lip  is  common. 
Sometimes,  however,  the  diagnosis  is  cleared 
up  hy  quite  transitory  signs  in  the  chest  just 
before  the  crisis.  Influenza  is  another  common 
cause  of  brief  pj-rexia,  but  the  tendency  is  to 
take  too  full  an  advantage  of  this  fact  in  diag- 
nosing an  indeterminate  fever.  That  certain 
cases  are  of  this  nature  is  sho^ai  by  the  discovery 
of  B.  influenzse  in  the  nasal  and  bronchial 
secretions.  Some  cases  appear  to  be  typhoid 
fever,  which  in  a  child  is  generally  atypical  and 
may  be  abortive.  Paratyphoid  infections  may 
also  be  responsible.  Diagnosis  can  only  be 
made  by  Widal's  agglutination  test  after  the 
tenth  day,  bj^  which  time  the  fever  may  have  ! 
subsided.  The  possibility  of  a  mild  B.  coli  \ 
infection  of  the  urinary  tract  must  also  be  j 
borne  in  mind.  The  urine  mil  be  acid,  but 
may  present  a  curious  silky  appearance,  and 
microscopic  examination  will  reveal  motile 
bacilli.  Malaria  as  a  cause  of  transitory  fever 
must  be  thought  of  in  those  who  have  been 
abroad,  but  should  not  be  diagnosed  unless 
malarial  parasites  are  found  in  the  blood,  as 
there  is  too  great  a  tendency  to  conclude  that 
any  fever  is  due  to  malaria  in  any  one  who  has 
once  suffered  from  it. 

During  an  epidemic  of  almost  anj^  acute 
specific  fever,  cases  of  febricula  occur  Avhich 
are  very  probably  abortive  examples  of  the 
prevalent  fever. 

2.  Gastro-intestinal  Disturbances  are  apt  to  be 
febrile  in  children,  especially  when  caused  by 
the  ingestion  of  decomposing  food.  A  "  carbo- 
hydrate fever  "  is  described,  due  to  excess  of 
carbohydrates  in  the  food.  The  stools  are  pale, 
fermented  and  offensive. 

3.  Noxious  Vapours  and  Sewer  Gas  are  reputed 
to  set  up  a  fever  with  nausea,  colic  and  vomiting. 
Yet  workers  in  sewers  are  not  specially  liable  to 
such  a  disease,  and  the  evidence  that  an  efflu- 
vium without  organisms  can  cause  fever  is  by 
no  means  conclusive. 

The  diagnosis  of  febricula  is  always  unsatis- 
factory, simply  meaning  that  a  transitory  fever 
cannot  be  referred  to  its  proper  group.  It 
follows  that  the  clinical  picture  is  inconstant, 
and  it  would  be  misleading  to  describe  one  form 
as  typical.  The  above  suggestions  may  help  to 
decide  to  which  group  a  case  really  belongs. 

Simple  Continued  Fever. — This  name  has  been 


given  to  cases  of  fever  without  physical  signs,  of 
too  prolonged  a  duration  to  class  as  febricula. 
It  was  much  used  in  the  Army  Medical  Returns 
as  a  provisional  or  non-committal  diagnosis. 
My  experience  in  the  South  African  War  led  me 
to  conclude  that  the  following  types  Avere  so 
described. 

1.  Exhaustion  Fever  due  to  prolonged  marching 
with  inadequate  food. 

2.  Cases  with  Sudden  Onset.  In  these  abdo- 
minal sj'^mptoms  Avere  generally  lacking  and 
rather  rapid  defervescence  occurred  between  the 
fifth  and  seventh  day.  They  Avere  more  like 
influenza  than  anything  else,  and  probably 
correspond  to  the  disease  knoAvn  as  Pretoria 
fever  or  Johannesburg  influenza. 

3.  Cases  ivith  Gradual  Onset.  It  is  generally 
agreed  that  most  of  these  are  typhoid  fever. 
It  Avas  not  infrequent  to  find  a  mild  attack  of 
continued  fever  followed  by  a  relapse  typical 
of  typhoid,  or  on  resumption  of  a  meat  diet  a 
rise  of  temperature  resembling  the  "  febris 
carnis  "  of  typhoid.  In  this  type  of  fever  the 
temperature  is  raised  for  a  Aveek  or  a  fortnight ; 
no  enlargement  of  the  spleen  may  be  detected 
and  no  spots  seen.  Another  type  AA^hich  appears 
to  be  typhoid  is  a  continued  fever  lasting  at  least 
three  weeks,  often  longer.  The  temperature 
often  remains  at  103°  F.  for  several  days,  but 
beyond  the  pyrexia  and  a  very  furred  tongue 
there  may  be  no  symptoms  at  all.  The  patient 
may  feel  quite  Avell,  his  appetite  is  good  and  his 
sleep  sound ;  yet  I  saAv  more  than  one  case  AA^iere 
after  a  fortnight  a  crop  of  rose-coloured  spots 
appeared,  the  spleen  AA'as  felt  to  be  enlarged  and 
the  chart  Avas  that  of  a  relapse  in  typhoid 
fever. 

4.  Malta  Fever.  The  blood  of  some  of  the 
cases  of  continued  fever  in  South  Africa  agglu- 
tinated the  micrococcus  melitensis  and  Av^ere 
therefore  presumably  cases  of  Malta  fever. 

In  addition  to  the  aboA^e  causes  of  continued 
fcA^er  and  febricula  Horder  giA^es  the  folio NA'ing — 

(a)  Physical  Signs  overlooked  or  latent.  Chole- 
cystitis, pyorrhoea  alveolaris,  perigastritis  and 
subphrenic  abscess,  acute  rheumatism  and  slight 
sepsis  folio Aving  surgical  operations. 

(b)  Physical  Signs  entirely  absent.  Septicaemia, 
meningococcal  meningitis,  intestinal  parasites, 
acute  and  subacute  colitis,  and  rat-bite  fcA-er. 
(See  each  of  these  under  appropriate  heading.) 

Glandular  Fever  AA^as  first  described  by  Pfeiffer 
in  1889.  It  occurs  in  localised  epidemics  Avhich 
are  feAV  and  far  betAA'een.  The  subjects  are 
almost  ahvays  children.  The  incubation  period 
is  five  to  ten  days,  most  commonly  seven.  The 
onset  is  sudden,  AAith  fever,  headache,  stiff  and 
tender  neck  and  general  malaise.  The  tempera- 
ture ranges  from  101-5°  to  103°  F.  The  fauces 
may  be  reddened,  but  the  throat  symptoms  are 
quite  transient.     The  tongue  is  furred,  there 
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may  be  nausea  and  vomiting,  constipation  is 
commoner  than  diarrhoea.  On  the  second  or 
third  day  the  cervical  glands,  usually  those  on 
the  left  side  first,  enlarge  and  become  ver}- 
sensitive,  the  skin  over  them  remaining  un- 
altered. The  swellings  become  symmetrical, 
discrete  and  firm,  suppuration  being  quite 
exceptional.  Torticollis  and  pain  on  swallowing 
may  occur.  The  fever  subsides  in  about  a  week, 
but  the  swellings  last  about  three  weeks.  There 
may  be  recrudescence.  Respiratory  symptoms 
are  generally  entirely  absent.  Acute  nephritis 
is  an  occasional  and  important  complication. 
Rarely  if  ever  is  the  disease  fatal. 

Diagnosis.  Mumps  may  be  distinguished  by 
the  fact  that  the  salivar}^  especially  the  parotid, 
and  not  the  lymphatic  glands  are  involved. 
The  characteristic  appearance  of  the  swollen 
socia  parotidis  over  the  ramus  of  the  jaw  can 
be  easily  recognized.  Other  causes  for  swollen 
lymphatic  glands  must  be  excluded,  such  as 
dental  caries,  dental  abscesses,  thrush,  follicular 
tonsillitis,  diphtheria,  otitis  media  and  pediculi 
capitis.  Tuberculous  adenitis  is  distinguished 
by  slow  development,  persistence  and  less 
pain.  If  a  case  of  glandular  fever  is  first 
seen  after  the  fever  has  subsided  it  is  apt 
to  be  taken  for  tuberculous  adenitis.  The 
history  and  course  of  the  case  will  soon  enable 
the  diagnosis  to  be  made.  The  possibility  of 
the  onset  of  an  acute  form  of  lymphadenoma 
or  lymphatic  leukaemia  must  be  borne  in  mind. 
Treatment  consists  in  isolation,  rest  in  bed 
(especially  in  view  of  the  dangers  of  nephritis), 
light  diet,  fomentations  to  the  neck,  a  laxative 
and  a  simple  febrifuge  mixture. 

Weil's  Disease  (Acute  Infectious  Jaundice). — 
Weil  first  described  this  condition  in  1856  as 
attacking  principally  males  between  ten  and 
thirty  in  small  epidemics.  The  subjects  have 
most  frequently  been  butchers  or  those  exposed 
to  contact  with  foul  water.  It  has  occurred 
after  eating  rancid  cheese  and  partially  de- 
composed meat.  A  specific  organism,  B.  proteus 
fluorescens,  found  in  drinking  or  bathing  Avater 
has  been  described  as  the  cause,  but  this  is  not 
really  settled.  The  symptoms  resemble  in 
important  particulars  those  produced  experi- 
mentally by  drugs  such  as  toluylene  diamine, 
which  cause  hsemolysis.  The  onset  is  generally 
quite  sudden  with  a  rigor,  though  there  may 
have  been  premonitory  lassitude,  headache  and 
loss  of  appetite.  The  temperature  rises  to  103° 
or  104°  F.,  and  the  pulse  is  rajDid  at  first,  s1oa\  ing 
with  the  onset  of  the  jaundice.  There  are 
marked  gastro-intestinal  symptoms  such  as 
colic,  nausea,  vomiting  and  diarrhoea.  As  in 
hsemolytic  jaundice,  the  stools  first  contain 
much  bile,  and  then  as  the  catarrh  of  the  bile 
duct  develops,  become  clay-coloured.  Jaundice 
appears  from  the  second  to  fourth  day,  rapidly 


becoming  intense.  The  liver  is  slightly  enlarged 
and  tender,  and  the  spleen  swollen.  Herpes, 
erythema  or  urticaria  may  occur.  There  is  a 
tendency  to  haemorrhage.  There  is  usually 
marked  albuminuria,  and  the  urine  contains 
much  bile  pigment  and  occasionally  erythro- 
cytes. Nervous  symptoms  soon  develop,  head- 
ache, dizziness,  pains  in  back  and  calves,  and 
delirium.  Prostration  is  rapid  and  extreme, 
and  the  patient  passes  into  a  "  typhoid  state," 
with  drowsiness  and  even  coma. 

The  temperature  begins  to  fall  in  four  to  nine 
daj^s,  defervescence  occupying  about  five  days 
more.  The  jaundice  and  the  muscle  pains  dis- 
appear more  slowly,  the  enlargement  of  the  liver 
and  spleen  subsides  and  the  nephritis  clears  up. 
There  is  considerable  loss  of  weight,  and  con- 
valescence is  protracted.  A  relapse  milder  and 
shorter  than  the  original  attack  occurs  in  forty 
per  cent,  of  the  cases  three  to  eight  daj's  after 
the  temperature  reaches  normal.  Fatal  cases 
are  rare,  but  may  result  from  heart  failure, 
uraemia  or  the  intensity  of  the  intoxication. 

Diagnosis.  The  disease  occupies  an  inter- 
mediate position  between  catarrhal  jaundice 
and  acute  yellow  atrophy,  and  no  hard-and-fast 
line  can  be  drawn.  The  signs  of  a  general 
infection  are  absent  in  the  former,  and  in  the 
latter  the  liver  is  not  enlarged  but  shrinks. 
Leucin  and  tyrosin  may  be  found  in  any  severe 
hepatic  insufiiciency  and  are  not  pathogno- 
monic of  acute  yellow  atrophy.  Usually  there 
is  not  sufficient  catarrh  of  the  bile  ducts  to 
render  the  stools  clay-coloured  in  acute  yellow 
atrophy.  Dengue  occurs  in  large  epidemics 
i  and  the  joints  are  much  more  involved.  Yellow 
fever  is  restricted  to  certain  districts,  where 
the  intermediate  host — the  stegomyia— is  also 
found. 

Treatment.  Absolute  rest  is  imperative. 
Fomentations  are  grateful  for  the  muscular 
pains.  Saline  enemata  and  infusions  may  be 
required  in  the  very  toxic  cases.  Intestinal 
antiseptics  have  proved  useless.  Strong  pur- 
gatives are  injurious  and  alcohol  is  contra- 
indicated.  Care  must  be  continued  into  the 
prolonged  convalescence. 

Miliary  Fever  (Sweating  Sickness). — This  disease 
prevailed  extensively  in  England  in  the  Middle 
Ages,  but  is  now  confined  to  Picardy  and 
Italy.  The  epidemics  are  brief  but  widespread. 
There  is  fever,  general  malaise,  profuse  sweats, 
erythema  and  a  miliary  vesicular  eruption. 
The  severer  cases  present  signs  of  an  intense 
infection,  delirium,  prostration  and  haemor- 
rhages. The  mortality  at  the  outset  of  an 
epidemic  is  high  and  death  may  occur  in  a  few 
hours. 

Foot  and  Mouth  Disease  (Epidemic  Stomatitis ; 
Aphthous  Stomatitis).— This  disease,  which  usually 
occurs  in  cattle,  sheep  and  pigs,  is  not  infre- 
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quently  transmitted  to  man  by  the  use  of  milk, 
butter  or  cheese  from  infected  cows  or  by  direct 
contamination  of  a  wounded  surface;  it  is 
not  conveyed  by  cooked  meat  from  a  diseased 
animal.  As  in  poliomyelitis  the  virus  is  ultra- 
microscopic  and  can  pass  through  a  porcelain 
filter.  In  man  the  symptoms  are  fever,  digestive 
troubles  and  vesicular  eruption  on  the  lips,  and 
buccal  and  pharyngeal  mucous  membranes. 
Haemorrhages  may  occur  in  severe  cases.  The 
mortality  is  eight  per  cent.,  but  it  is  chiefly 
in  children  that  fatal  cases  occur.  During  epi- 
demics among  cattle  all  milk  should  be  boiled, 
butter  and  cheese  from  suspected  areas  avoided, 
and  isolation  of  infected  animals  and  individuals 
practised. 

Rat-bite  Fever.  —  Horder  has  described  the 
following  sequence  of  events  sometimes  occur- 
ring in  persons  who  have  been  bitten  by  a  rat ; 


after  an  incubation  period  of  three  or  four  weeks 
fever  appears,  with  much  constitutional  dis- 
turbance and  sometimes  an  eruption  of  large 
indurated  erythematous  plaques.  A  high  leuco- 
cytosis  is  present.  After  three  or  four  days, 
[  a  quiescent  period  follows,  during  which  the 
I  patient  regains  his  normal  state.  The  fever 
recurs  after  a  variable  interval,  usually  three  to 
four  days,  and  this  alternation  goes  on  for  a 
variable  time  up  to  several  months.  Ultimately 
recovery  takes  place,  apparently  independently 
of  treatment.  0 'Carroll  has  described  the 
occurrence  of  nephritis  as  a  comphcation.  No 
microbic  or  other  cause  has  hitherto  been  dis- 
covered, but  the  resemblance  to  relapsing  fever 
suggests  that  a  spirillum  is  the  cause,  which  is 
the  more  probable  since  rats  are  known  to  be 
frequently  infected  with  haematozoa. 

W.  L.  B. 
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DISEASES   OF    THE    BRONCHI 

Bronchitis 

By  bronchitis  is  meant  catarrhal  inflammation 
of  the  bronchial  tubes. 

The  following  clinical  types  are  recognized : 

(1)  acute  bronchitis  of  the  larger  tubes;  with 
this     is    usually   associated   acute    tracheitis; 

(2)  acute  bronchitis  of  the  smaller  tubes,  or 
capillary  bronchitis ;  (3)  chronic  bronchitis, 
which  includes  (a)  ordinary  chronic  bronchitis, 
(6)  dry  catarrh  (catarrhe  sec  of  Laennec),  (c) 
bronchorrhoea,  {d)  foetid  or  putrid  bronchitis, 
and  (4)  plastic  bronchitis. 

Acute  Bronchitis  of  the  Larger  Tubes — 
Etiology.  The  disease  is  most  prevalent 
where  the  climate  is  cold,  variable  and  moist. 
For  this  reason  it  is  commoner  in  winter.  It 
occurs  most  frequently  amongst  infants,  young 
children,  and  elderly  people.  Impurity  of  the 
air,  whatever  its  cause,  former  attacks  of 
bronchitis,  especially  if  they  have  caused  emphy- 
sema, and  alcoholism,  are  important  factors. 
A  chill,  from  exposure  to  wet  or  cold  or  both 
combined,  is  the  immediate  exciting  cause  in 
many  cases  of  bronchitis.  Bronchitis  may 
occur  as  a  complication  or  result  of  other  morbid 
conditions,  including  acute  febrile  diseases 
(such  as  whooping-cough,  influenza,  measles, 
typhoid  fever,  typhus  fever,  scarlet  fever  and 
smallpox),  gout,  Bright's  disease,  syphilis, 
pulmonary  and  intra-thoracic  disease  (such  as 
lobar  or  lobular  pneumonia,  tuberculosis, 
emphysema,  pleurisy,  aneurysm  of  the  aorta, 
mediastinal  tumour,  mitral  diseases)  and  rickets. 
Gout  is  of  great  importance  from  the  point  of 
view  of  treatment.  Bronchitis  occurs  not  only 
5 


in  those  cases  of  gout  in  which  there  is  arthritis, 
but  also  in  those  persons  who  suffer  from  what 
is  called  "  suppressed  gout."  In  gouty  subjects 
bronchitis  generally  occurs  in  middle  or  later 
age  and  associated  with  emphysema. 

Symptoms  and  Physical  Signs.  With  this 
condition  acute  tracheitis  is  usually  associated. 
An  attack  may  vary  greatly  in  severity,  from  a 
mild  catarrh  lasting  only  for  a  few  days  to  a 
serious  and  possibly  grave  illness  with  con- 
siderable constitutional  disturbance.  In  any 
case  cough,  expectoration  and  shortness  of 
breath  are  each  present  in  some  degree.  Cough 
commences  early  in  the  disease.  At  first  it  is 
dry  and  hard,  and  it  may  be  painful  and  paroxys- 
mal, the  expectoration  being  scanty  and  con- 
sisting of  viscid  mucus  which  is  difficult  to 
expel.  In  a  few  days  the  cough  becomes  loose, 
the  expectoration,  which  is  expelled  more  easily, 
becomes  larger  in  amount,  less  viscid,  and 
consists  of  a  colourless  fluid  secretion  which  is 
frothy  and  intermixed  with  whitish  streaks  and 
sometimes  streaked  with  blood.  As  the  disease 
advances  the  expectoration  further  increases 
in  amount,  averaging  from  six  to  twelve  ounces 
in  the  twenty-four  hours,  is  muco-purulent  or 
purulent,  opaque,  and  yellowish  or  yellowish- 
green  in  colour.  The  dyspnoea  varies  greatly 
in  degree ;  it  may  be  very  slight,  or  considerable 
— especially  when  there  is  either  emphysema  or 
cardiac  faflure  present,  and  in  these  cases  there 
may  be  marked  cyanosis.  Attacks  of  spasmodic 
dyspnoea  may  be  present. 

In  regard  to  the  onset,  very  frequently  the 
disease  commences  as  an  ordinary  nasal,  pharyn- 
geal, or  laryngeal  catarrh.  A  feeling  of  rawness 
behind  the  sternum  means  that  the  trachea  is 
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implicated.  There  is  often  a  sensation  of  tight- 
ness in  the  chest,  especially  in  emphysematous 
patients.  In  these,  as  well  as  in  children  and 
old  people,  the  patient  may  quickly  become 
severely  ill. 

A  rigor  is  rare,  but  general  malaise  and  pains 
are  common.  The  temperature  does  not  often 
rise  above  101°  F.,  excepting  in  children.  Other 
indications  of  the  febrile  state,  such  as  a  coated 
tongue,  scanty  high-coloured  urine  and  a 
quickened  pulse,  are  usuallj'-  present.  In  severe 
cases  there  may  be  delirium,  especially  during 
the  night. 

On  Inspection  of  the  chest  the  breathing  is 
seen  to  be  quickened,  and  on  inspiration  there  is 
well-marked  elevation  of  the  chest,  but  lateral 
expansion  is  usually  deficient,  and  in  children 
there  may  be  recession  of  the  ribs  and  interspaces 
laterally  and  even  of  the  supraclavicular  areas. 
On  palpation  rhonchial  fremitus  is  often  to  be 
felt.  Percussion  is  normal,  except  that  oc- 
casionally there  is  slight  hyper-resonance  due  to 
temporary  over-distension  of  the  air  vesicles, 
and  there  may  be  slight  impairment  at  the  bases 
due  to  the  presence  of  collapse,  or  congestion 
and  oedema.  On  auscultation  there  are  harsh 
breath  sounds,  with  prolonged  expiration,  and 
sonorous  and  sibilant  rhonchi,  most  marked 
during  expiration.  As  the  disease  advances 
and  the  mucus  becomes  more  or  less  liquid, 
large,  medium  or  fine  bubbling  rales  are  fre- 
quently heard,  especially  over  the  bases.  If 
oedema,  hypostatic  pneumonia  or  broncho- 
pneumonia is  present,  there  may  be  fine  crack- 
ling rales.  The  physical  signs  of  emphysema  and 
dilatation  of  the  right  heart  may  also  be  present. 

Diagnosis.  As  a  rule  the  diagnosis  is  easy. 
Pneumonia,  miliary  tuberculosis  of  the  lungs 
and  acute  congestion  of  the  lungs  from  cardiac 
failure  secondary  to  mitral  stenosis  should  be 
excluded. 

Prognosis.  If  the  attack  is  mild,  convales- 
cence is  usually  fully  established  in  about  a 
fortnight.  If  the  attack  is  severe,  it  rarely 
occurs  before  double  that  time.  When  the 
patient  is  already  the  subject  of  emphysema 
he  may  be  even  confined  to  bed  for  a  longer 
period.  A  fatal  termination  may  ensue  in  young 
children,  in  old  people,  and  in  those  who  are  the 
subjects  of  emphysema,  heart  disease  or  Bright's  ■ 
disease.  Cessation  of  expectoration,  severe 
dyspnoea,  cyanosis,  a  very  rapid  pulse,  disten- 
sion or  pulsation  of  the  jugular  veins,  coldness 
of  the  extremities,  profuse  clammy  sweating, 
and  delirium  are  all  unfavourable  signs.  Lastly, 
it  should  be  remembered  that  an  attack  of  acute 
bronchitis  renders  the  patient  more  liable  to  a 
recurrence,  and  chronic  bronchitis  is  apt  to  be 
set  up. 

Treatment.  In  the  treatment  of  bronchitis, 
both  acute  and  chronic,  it  is  very  important  that 


the  etiological  factor  should  never  be  lost  sight 
of.  An  endeavour  should  be  made  to  discover 
and  treat  the  underlying  cause.  It  may  be 
readily  understood  that  merely  to  prescribe 
for  the  patient's  cough  is  a  very  small  part  of 
the  treatment  of  bronchial  catarrh.  For  ex- 
ample, the  matter  of  the  patient's  occupation 
and  habits  should  be  considered  in  great  detail 
and  Avith  scrupulous  care.  Our  endeavour 
should  be  to  promote  the  general  health  and 
maintain  it  at  the  highest  possible  level,  and  to 
secure  immunity  from  frequent  "  colds."  Thus 
plenty  of  fresh  air  night  and  day,  a  cold  or 
tepid  bath  every  morning,  systematic  exercise, 
moderation  in  eating,  drinking  and  tobacco, 
a  sufficient  but  not  excessive  amount  of  warm 
clothing,  and  the  avoidance  of  cold  feet  and 
exposure  to  cold  or  sudden  variations  in  tempera- 
ture should  be  enjoined.  It  is  also  important 
to  remove  any  possible  source  of  the  catarrh 
in  the  upper  air  passages,  such  as  nasal  polypi, 
deflected  septum,  adenoids,  enlarged  tonsils 
and  chronic  pharyngitis.  Any  disease  of  organs 
other  than  those  of  the  respiratory  tract,  especi- 
ally chronic  heart  and  kidney  disease,  should  be 
carefully  attended  to.  Change  of  climate  to  a 
dry  and  warm  atmosphere  is  always  advisable 
whenever  possible. 

Passing  to  the  treatment  of  acute  bronchitis 
of  the  larger  tubes,  prompt  and  energetic 
measures  in  the  early  stages  of  a  "  common 
cold  "  will  often  prevent  an  extension  of  the 
process.  The  patient  should  be  given  an  initial 
purge,  calomel,  followed  by  a  salme,  to  be  pre- 
ferred. The  skin  and  kidneys  should  be  acted 
upon  by  hot  baths,  vapour  baths,  hot  drioks 
or  Dover's  powder.  The  patient  should  remain 
in  bed  in  a  room  the  temperature  of  which  should 
be  from  60°  to  65°  F. ;  care  being  taken  at  the 
same  time  to  see  that  the  room  is  well  ventilated. 
It  is  Avell  to  moisten  the  ak  by  steam  from  a 
bronchitis  kettle,  to  the  water  in  which  may  be 
added  compound  tincture  of  benzoin  (one  drachm 
to  the  pint),  or  eucalyptus  oil  (five  minims 
to  the  pint),  or  thymol  or  menthol.  The 
clothing  should  be  light  and  warm ;  a  gamgee  or 
Shetland  wool  jacket  is  useful.  A  hot  linseed 
poultice,  not  heavy,  and  changed  about  every 
two  hours  is  probably  the  best  local  application. 
■  Stimulating  liniments,  such  as  lin.  terebinth, 
acet.,  Im.  camph.  co.,  turpentine  stupes,  or 
portions  of  a  mustard  leaf,  may  be  substituted. 
In  the  earlier  stages  the  diet  should  be  fluid 
and  warm,  such  as  hot  milk,  beef  tea,  chicken- 
broth,  and  clear  soup.  Later,  such  solids  as 
milk  puddings,  white  fish  and  chicken  may 
also  be  given  as  the  appetite  returns.  Barley 
water,  flavoured  with  lemon,  is  useful  both  for 
the  thirst  and  cough.  In  the  early  stage  of  the 
disease,  before  the  bronchial  secretion  occurs, 
ipecacuanha  is  the  best  drug,  and  should  be 
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combined  with  purgatives  and  diaphoretics. 
In  young  adults  antimony  may  be  substituted 
for  ipecacuanha,  as  long  as  its  effect  on  the 
circulation  is  carefully  ^\■atched.  Opium  or 
morphia  is  only  allowable  in  the  early  stages  of 
acute  bronchitis  of  a  mild  type,  where  a  frequent, 
irritating  and  useless  cough  is  due  to  mere 
increased  sensibility  of  the  mucous  membrane 
and  not  to  the  presence  of  secretion.  On  no 
account  should  either  be  given  in  severe  cases, 
Avhere  the  br«jnchi  are  extensively  obstructed,  in 
cases  where  there  is  any  degree  of  cyanosis,  or 
in  young  children,  and  both  are  always  contra- 
indicated  in  old  people.  Pulv.  ipecacuanhae  co. 
(10  to  15  gr.)  combines  ipecacuanha  and  opium. 
Whenever  opium  is  given,  it  is  important  to 
see  that  there  is  a  regular  daily  action  of  the 
bowels.  If  the  cough  is  troublesome  at  this 
stage,  inhalations  of  menthol,  chloroform  and 
alcohol  are  useful.  When  free  bronchial  secre- 
tion becomes  established,  sedative  expectorants 
should  be  abandoned,  and  their  place  taken  by 
remedies  ^hich  promote  expectoration  in  con- 
junction with  alkalies.  Of  the  former,  ammonia 
and  senega  are  the  most  useful.  Chloride  of 
ammonium  is  particularly  useful  when  the 
expectoration  is  very  viscid.  In  those  cases 
in  which  there  seems  an  asthmatic  element, 
iodide  of  potassium  combined  with  stramonium 
or  belladonna  should  be  given.  For  the  sleepless- 
ness, paraldehyde  is  the  best  drug.  Otherwise, 
trional,  veronal  or  sulphonal  may  be  given. 

It  is  very  rarely  necessary  to  administer 
stimulants.  Brandy  with  hot  water,  sugar  and 
lemon,  or  with  hot  mUk,  is  the  best.  If  cardiac 
faikire  is  present  it  should  be  treated  on  lines 
laid  down  elsewhere.  When  convalescence  is 
established,  iron,  arsenic,  quinine  and  cod  liver 
oil  are  useful. 

Acute  Bronchitis  of  the  Smaller  Tubes,  or 
Capillary  Bronchitis.  This  is  always  a  serious 
condition,  and  not  infrequently  terminates 
fatally.  The  disease  may  have  either  extended 
downwards  from  the  larger  tubes  or  may  be 
primary. 

Symptoms  and  Physical  Signs.  The  onset  is 
usually  well  defined,  and  there  may  be  a  rigor,  or 
in  the  case  of  a  child  a  convulsion.  The  cough 
occurs  with  variable  frequency.  Often  it  is  very 
frequent  and  sometimes  it  is  paroxysmal  in 
character.  At  first  it  is  dry,  and  not  infre- 
quently this  dryness  persists,  or  the  expectora- 
tion may  be  small  in  quantity  and  isolated  viscid 
sputa  are  brought  up  after  long-continued  par- 
oxysms of  cough.  The  dyspnoea  is  as  a  rule 
severe,  and  orthopnoea  not  infrequently  occurs 
early. 

The  temperature  is  considerably  higher  than 
in  bronchitis  of  the  larger  tubes,  and  may  reach 
104°  F.  The  pulse  is  rapid,  110  or  more,  even 
140    in    children.     The    face    is    anxious    and 


pallid,  with  cyanosis  of  the  lips,  nose  and  cheeks, 
which  may  be  marked,  and  the  alse  nasi  are 
widely  dilated.  There  is  great  prostration, 
the  extremities  are  cold,  and  profuse  clammy 
sweating  is  common.  The  patient  is  restless, 
and  delirium  and  nervous  twitchings  are  not 
infrequent. 

The  respiration  is  very  rapid  and  short,  and 
there  is  retraction  of  the  lower  intercostal  spaces, 
of  the  epigastric  and  hypochondriac  regions,  and 
it  may  be  of  the  supraclavicular  regions  during 
inspiration.  The  percussion  note  may  be  slightly 
hyper-resonant  from  temporary  over-distension 
of  the  air  vesicles.  There  may  be  slight  impair- 
ment of  note  over  the  bases  due  to  the  presence 
of  coUapse ;  this  is  especially  apt  to  occur-  in 
children.  On  auscultation  over  the  bases  the 
air  entry  is  found  to  be  feeble.  Sibilant  rhonchi 
are  audible,  especially  on  the  posterior  aspect 
and  particularly  at  the  bases,  and  small  bubbling 
rales  are  present.  Fine  crackling  rales  are 
audible  if  oedema,  hypostatic  pneumonia,  or 
broncho -pneumonia  is  present.  The  physical 
signs  of  emphysema  may  also  be  present. 

Diagnosis.  This  form  of  bronchitis  is  diag- 
nosed from  that  in  which  the  larger  or  medium- 
sized  tubes  are  affected  by  the  character  of  the 
cough  and  sputum,  the  dyspnoea,  lividity,  the 
greater  frequency  of  the  pulse,  the  more  grave 
constitutional  disturbance,  and  the  difference 
in  physical  signs.  Acute  caseous  tuberculosis 
of  the  broncho-pneumonic  ty^e  may  be  dis- 
tinguished by  the  less-marked  dyspnoea,  the 
higher  and  more  continued  fever,  the  early 
occurrence  of  muco -purulent  expectoration,  in 
which  tubercle  bacUli  are  usually  found, 
the  absence  of  signs  of  over-distension  of 
the  right  side  of  the  heart,  by  the  physical 
signs  being  more  distinct  at  one  portion  of 
the  chest,  especially  at  one  apex,  and  the 
longer  duration  of  the  disease.  It  is  not  always 
easy  to  diagnose  between  miliary  tuberculosis 
of  the  lungs  and  capillary  bronchitis.  Evidence 
of  previous  involvement  at  one  apex,  an  insidious 
onset,  and  the  fact  that  the  dyspnoea,  cyanosis 
and  prostration  are  out  of  all  proportion  to  the 
physical  signs,  are  in  favour  of  tuberculosis. 
Tuberculosis  also  is  rarely,  if  ever,  limited  to  the 
lungs.  If  expectoration  is  present,  help  is 
afforded  by  examining  for  tubercle  bacilli. 

Prognosis.  Acute  bronchitis  of  the  smaller 
tubes  is  always  a  serious  condition.  The  more 
near  the  extremes  of  life  the  worse  the  prognosis. 
Emphysema  and  heart  disease  add  to  the  gravity 
of  the  condition.  When  a  fatal  termination 
takes  place  it  usually  does  so  within  the  first 
fourteen  days,  and  in  the  extremes  of  life  it 
may  be  within  a  day  or  two.  When  recovery 
takes  place,  it  is  always  slow. 

Treatment.  The  patient  should  at  once  be 
put  to  bed  in  a  room  the  temperature  of  which 
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should  be  from  60°  to  65°  F. ;   care  being  taken 
at  the  same  time  to  see  that  it  is  well  ventilated. 
It  is  preferable  that  the  room  should  have  an 
open  fire.      The  air  should  be   moistened   by- 
steam,  as  described  under  acute  bronchitis  of 
the  larger  tubes.     It  is  advisable  to  have  large  i 
curtains  at  the  sides  of  the  bed.     Trained  nurses, 
night  and  day,  are  essential.     The  patient  should 
not  lie  on  his  back  for  hours  at  a  time,  but  a 
frequent  change  of  posture  should  be  attended 
to.    In  children  a  warm  bath  containing  mustard 
is  often  useful  at  the  onset.     The  clothing  should 
be  hght  and  warm ;   a  gamgee  or  Shetland  wool 
jacket    is    serviceable.     Poultices    should    be 
continuously  applied  to  the  chest,  care  being  ] 
taken  that  they  are  not  heavy  and  that  they  are   ; 
changed  every  two  hours.     When  this  is  not 
possible    stimulating  liniments  may  be  substi-  | 
tuted.     The  diet  should  be  fluid,  such  as  milk, 
beef  tea,  chicken  broth,  egg  albumin,  the  white  \ 
of  egg  in  cold  water  with  a  little  sugar,  gruel 
and  koumiss.     The  bowels  should  be  attended  , 
to ;  the  best  initial  purgative  is  calomel  followed 
by  a  saline.     Antimony  may  be  given  every   i 
three  hours  for  eight  or  ten  doses  in  the  early 
stage    of     the    disease,    before    the    bronchial 
secretion  occurs,  as  long  as  the  pulse  is  good  and 
there  is  no  prostration  and  provided  its  effects 
on  the  circulation  be  carefully  watched.     Later 
on,  stimulant  expectorants  (such  as  carbonate 
of  ammonia,  tincture  of  squills  and  infusion  of 
senega),  combined  with  ipecacuanha,  should  be 
administered.     When    there    is    a    spasmodic 
element  present,  nitrite  of  amyl  is  indicated. 
Opium  is  absolutely  contra-indicated.     If  the 
patient  cannot  secure  sleep,  ammon.  bromid. 
(15  gr.)  with  sp.  ammon.  aromat.,  or  bromidia,   ! 
sulplional  (30  gr.)  or  paraldehyde  (3  i-ii)  may  ■ 
be  given,  as  long  as  there  is  no  urgent  dyspnoea, 
or  signs  of  engorgement  of  the  right  heart  or  | 
bases  of  the  lungs,  and  provided  the  patient  is 
awakened  every  two  hours,  and  then  encouraged   , 
to  make  special  efforts  to  expectorate.     When 
there  are  cyanosis,  lividity,  extreme  dyspnoea,  | 
and  over-distension  of  the  right  heart,  six  or  ] 
eight  leeches  may  be  applied  on  the  upper  part  . 
of  the  sternum  in  adults  or  two  or  three  in  i 
the  case  of   children.     If   suffocation  threaten 
venesection   may   be   necessary,    though   it   is 
very  rarely  so  in  children.     It  may  be  repeated 
if    the    heart    again    becomes    engorged.     Any 
flatulent  distension  of  the  stomach  and  tympan- 
ites  should    be    treated.     Stimulants    may    be  ; 
required  early.      Brandy  with  hot  water,  sugar  j 
and  lemon,  or  with  hot  milk,  is  the  best.     If 
brandy  or  whisky  are  not  well  borne,  champagne 
may  be  tried.     Should  the  symptoms  increase 
in  gravity,  and  collapse  and  cyanosis  come  on, 
and  the  secretion  be  abundant  while  the  cough  is 
feeble  and  there  is  much  difficulty  in  expecto- 
rating the  phlegm,  brandy  or  whisky  as  already 


noted  should  be  given,  as  well  as  ether  and 
ammonia  by  the  mouth  every  four  hours,  hypo- 
dermic injections  of  strychnine  every  three  or 
four  hours,  and  the  inlialation  of  oxygen  for 
ten  minutes  at  intervals  of  half-an-hour  or  less 
are  indicated.  If  secretion  is  abundant,  but 
the  cough  feeble  and  there  is  much  difficulty 
in  expectorating  the  plilegm,  the  respiration  of 
a  child  may  be  stimulated  by  a  sudden  affusion 
of  a  small  quantity  of  cold  water  on  the  chest 
whilst  the  patient  is  in  a  hot  bath,  or  the  child 
may  be  placed  in  a  mustard  bath  and  \ngorous 
rubbing  and  squeezing  of  the  chest  when  the 
child  is  in  the  bath  be  employed.  Or  an  emetic 
may  be  given  (a  drachm  of  vin.  ipecacuanh. 
every  fifteen  minutes  till  vomiting  occurs). 
This  method  of  treatment  should  not  be  used 
where  there  is  much  prostration  or  stupor ;  we 
should  carefully  watch  its  depressing  effects, 
and  it  cannot  be  often  repeated.  Sulphate  of 
copper  has  the  reputation  of  being  a  reliable 
and  rapid  emetic  without  having  the  depressing 
effect  on  the  heart  of  ipecacuanha.  If  hyper- 
pyrexia comes  on,  it  should  be  treated  on  the 
lines  laid  down  elsewhere.  When  convalescence 
is  established,  such  tonics  as  iron,  arsenic, 
quinine  and  cod-liver  oil,  as  well  as  gymnastic 
and  deep  breathing  exercises,  are  useful.  Great 
care  should  be  exercised  in  regard  to  possible 
exposure  to  chill,  and  a  change  to  a  warm,  dry 
and  equable  climate  may  be  necessary. 

Ordinary  Chronic  Bronchitis.  This  is  usuaUy 
due  to  a  recurrence  of  acute  or  subacute  attacks 
of  bronchitis,  and  therefore  all  the  predisposing 
and  exciting  causes  hold  good  here.  It  is  most 
common  in  advancing  age,  and  in  the  great 
majority  of  cases  is  associated  with  emphj^sema, 
of  which  it  is  the  commonest  cause  and  which 
itself  helps  to  establish  the  permanence  of 
chronic  bronchitis. 

Symptoms  and  Physical  Signs.  It  should  not 
be  thought  that  the  term  "  chronic  bronchitis  " 
means  that  the  course  of  the  disease  is  necessarily 
continuous.  Indeed,  the  most  typical  variety 
is  the  chronic  winter  cough,  that  is,  the  affection 
develops  yearly  at  the  commencement  of  the 
winter  and  ceases  when  the  climatic  conditions 
become  favourable. 

The  affection  occurs  in  very  diverse  forms. 

The  cough  varies  in  degree.  It  may  be 
largely  confined  to  the  period  just  after  getting 
out  of  bed  in  the  morning,  and  may  also  occur 
just  after  getting  into  bed  at  night,  with  oc- 
casional exacerbations  in  inclement  weather. 
The  expectoration  is  moderate  in  amount  and 
muco-purulent.  There  may  be  some  wheezing, 
and  also  some  degree  of  dyspnoea  on  exertion — 
the  degree  of  dyspnoea  depending  on  the 
amount  of  emphysema  present.  Emphysema 
is  absent  or  only  slight. 

As  the  disease  progresses  the  symptoms  in 
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the  winter  become  more  severe,  and  the  period 
of  intermission  in  the  summer  becomes  shorter. 
Ultimately  the  symptoms  become  continuous 
all  the  year  round,  being  more  severe  during 
cold,  damp,  foggy  weather.  Instead  of  this 
method  of  evolution,  however,  occasionally 
this  ultimate  picture  is  the  result  of  merely  one 
or  more  acute  attacks.  Whichever  of  these  two 
causes  be  in  action  the  ultimate  result  is  the 
same.  The  clinical  picture  is  pitiable.  The 
cough  is  persistent,  though  often  fitful.  During 
a  paroxysm  of  coughing  the  face  becomes 
markedly  cyanosed,  and  the  patient  is  very 
breathless  for  a  time  afterwards.  Usually  the 
expectoration  is  profuse,  frothy,  partly  viscid 
and  partly  fluid,  and  muco -purulent.  It  may 
consist  of  a  large  liquid  portion  containing 
yellowish-green  nummulated  masses  which  sink 
or  float  submerged ;  or  it  may  consist  of  a  single 
and  very  viscid  mass.  During  an  exacerbation 
it  may  be  scanty  and  sticky. 

The  shortness  of  breath  increases,  until  at 
last  it  is  present  even  when  the  patient  is  at 
rest.  The  breathing  becomes  laboured  and 
rhonchi  are  heard  during  expiration.  There 
may  be  attacks  of  bronchial  asthma  at  night. 
Later  there  is  loss  of  flesh  and  strength,  night- 
sweating,  and  it  may  be  digestive  disturbances. 
The  patient  has  to  be  propped  up  in  bed  on 
account  of  the  severity  of  the  dyspnoea,  or  may 
have  even  to  get  out  of  bed  and  sit  in  a  chair. 
There  is  cyanosis,  the  fingers  and  toes  become 
clubbed,  the  veins  of  the  neck  become  distended, 
and  pulmonary  oedema,  especially  of  the  bases, 
oedema  of  the  feet  and  legs  and  even  of  the 
trunk,  signs  of  conjestion  of  the  liver,  and 
scanty  albuminous  urine  supervene. 

The  physical  signs  of  acute  bronchitis  are 
present  in  the  chronic  form ;  besides  this,  how- 
ever, there  may  be  considerable  or  marked 
emphysema,  in  which  case  instead  of  being 
harsh,  with  prolonged  expiration,  the  breath- 
sounds  are  feeble,  and  in  advanced  cases  there 
may  be  impairment  at  the  bases  from  oedema, 
collapse  or  hypostatic  pneumonia.  Sonorous 
and  sibilant  rhonchi,  and  large  and  medium 
bubbling  rales  are  present.  Crackling  rales 
may  be  audible  over  the  bases,  and  do  not 
necessarily  mean  oedema,  hypostatic  pneumonia 
or  broncho-pneumonia,  as  they  are  often  found 
in  emphysema  alone. 

We  should  be  on  the  look-out  for  symptoms 
and  physical  signs  of  broncliiectasis.  Foetid 
sputum  does  not  necessarily  mean  bronchi- 
ectasis. It  occurs  also  in  foetid  bronchitis. 
Physical  signs  of  a  failing  right  heart  may  also 
be  present. 

Diagnosis.  It  is  of  great  importance  that 
in  every  case  of  supposed  simple  chronic  bron- 
chitis the  sputum  should  be  repeatedly  examined 
for  tubercle  bacilli.     It  will  be  found  that  the 


two  diseases  co -exist  in  by  no  means  a  small 
proportion  of  cases. 

Prognosis.  As  already  stated  the  sputum 
should  in  every  case  be  repeatedly  and  system- 
atically examined  for  tubercle  bacilli.  The 
prognosis  will  depend  upon  whether  or  not  the 
patient  is  able  to  spend  the  winter  in  a  warm 
equable  climate.  Failing  this,  much  will  depend 
upon  whether  he  is  able  to  protect  himself 
from  the  variations  of  the  British  climate  in 
the  winter  months.  In  both  events  life  may 
be  prolonged  to  old  age.  Whatever  degree  of 
emphysema  may  be  present  remains,  except 
in  young  subjects. 

Treatment.  Some  general  principles  have 
been  laid  down  under  the  treatment  of  acute 
bronchitis  of  the  larger  tubes.  Also  it  may  be 
stated  at  the  outset  that  the  constitution  of  the 
patient  should  always  be  taken  into  account 
in  the  treatment  of  this  disease ;  for  example, 
the  presence  of  gout,  heart  or  kidney  disease, 
when  the  general  measures  for  the  respective 
diseases  should  be  thoroughly  carried  out. 
Chronic  bronchitis  may  be  largely  due  to  heart 
failure,  with  long-standing  congestion  of  the 
mucous  membrane  of  the  bronchi,  or  to  asthma, 
or  to  emphysema.  Furthermore,  it  is  of  great 
importance  to  have  a  thorough  investigation 
of  the  nose  and  upper  air-passages,  since  patho- 
logical conditions  here  are  a  common  cause  of 
chronic  bronchitis.  When  a  person  is  the 
subject  of  chronic  bronchitis  it  is  obviously 
an  important  indication  to  shield  him  from 
inclement  weather.  Whenever  possible,  he 
should  winter  abroad,  or  at  some  dry,  sheltered 
place  in  the  country.  Madeira,  on  account  of 
its  moist  and  equable  climate,  is  excellent, 
especially  for  cases  of  chronic  bronchitis  asso- 
ciated with  much  secretion.  The  climate  of 
the  Canaries  is  drier  and  more  bracing.  Algiers 
and  Corfu  are  good.  The  dry  climate  of  Egypt 
may  be  advised  for  those  who  are  fairly  robust 
and  without   marked   catarrh.     Of  the  places 

;  on  the  Riviera  Mentone  is  the  most  suitable. 

I  On  account  of  the  great  difference  between  the 
sun  and  shade  temperature  and  the  prevalence 
of  winds  on  the  Riviera,  the  patient  should  be 
reminded  to  have  an  ample  supply  of  warm 
clothing  and  to  exercise  the  greatest  care.  If 
the  patient  goes  abroad  for  the  winter  he  should 
not  return  to  England  untfl.  the  end  of  May. 
In  this  country  the  best  places  for  the  winter 
are  Falmouth,  Torquay,  Penzance,  Sidmouth, 
Bournemouth,  Ventnor,  and  Colwyn  Bay.  In 
the  summer  months  a  course  of  muriated  alka- 
line waters  at  Mont  Dore  is  useful.  Systematic 
breathing  exercises  are  worthy  of  a  trial.  When 
the  patient  is  unable  to  change  his  place  of 
residence,  woollen  underclothing  should  be 
worn,  the  extremities  especially  should  be 
warmly  clad,  and  as  far  as  possible  he  should 
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avoid  exposure  to  inclement  weather.  If  he 
can  be  persuaded  to  wear  a  respirator  or  a 
wooUen  muffler  over  his  mouth  when  he  goes 
out  of  doors,  all  the  better ;  failing  this  he  should 
be  advised  to  breathe  only  through  his  nose. 
In  some  cases  it  is  necessary  to  confine  the 
patient  to  the  house  or  even  to  one  room  in 
inclement  w'eather  and  after  sunset  or  even 
throughout  the  whole  winter.  He  should  not 
go  into  a  cold  bedroom  after  sitting  in  a  hot 
room.  The  rooms  should  be  large  and  airy 
and  the  temperature  as  nearly  uniform  at 
65°  F.  as  possible.  If  the  patient's  occupation 
be  dusty  or  otherwise  deleterious,  he  should 
change  it  when  possible.  The  general  health 
should  be  promoted  and  maintained  at  the 
highest  possible  state  of  efficiency.  The  diet 
should  be  light  but  nutritious.  The  bowels 
should  be  kept  open.  In  many  cases  a  blue 
pill  and  saline  are  often  of  great  value.  Flatu- 
lence and  constipation  should  be  carefully 
avoided  or  treated.  If  the  cough  is  trouble- 
some at  night,  a  little  warm  milk  is  useful,  but 
stimulants  should  be  avoided  unless  there  are 
definite  indications  for  them.  Cod-liver  oil  is 
of  very  great  service  in  chronic  bronchitis ; 
indeed,  in  the  experience  of  the  A\Titer  it  is  almost 
of  as  much  service  in  this  disease  as  in  tuber- 
culosis. As  Avell  as  cod-liver  oil,  a  good  general 
tonic  is  a  combination  of  tinct.  ferri  perchlor. 
and  spirit  of  chloroform. 

When  there  is  merely  a  morning  cough,  a 
good  mixture  is  that  of  sod.  bicarb.  (15  gr.),  sod. 
chlor.  (5  gr.),  sp.  chlorof.  (5  miii.),  aq.  anisi  ad 
1  ounce,  in  warm  water  on  rising.  If  it  is  ad^-is- 
able  at  the  same  time  to  stimulate  expectoration, 
am.  carb.  (3  to  5  gr.)  may  be  added,  and  when 
the  sputum  is  viscid  pot.  iod.  (3  to  5  gr.)  may 
also  be  added,  or  both.  Should  cough  also  occur 
on  lying  down  at  night,  this  prescription  may 
be  given.  Such  an  alkaline  treatment  is  sufficient 
for  a  case  of  mild  degree  of  T^dnter  cough.  A\Tien 
the  condition  is  further  advanced,  if  there  is 
moderate  secretion  a  good  combination  is  that 
of  am.  carb.,  tincture  nuc.  vom.,  tinct.  scillse, 
sp.  chlorof.  and  infus.  senegse.  As  senega  is 
nauseous,  serpentary,  cloves  or  gentian  may 
be  substituted.  If  the  nux  vomica  causes 
irritability  of  the  bladder,  as  it  sometimes  does 
in  old  people,  its  place  may  be  taken  by  tincture 
of  belladonna.  When  the  sputum  is  scanty, 
dry  and  tenacious,  iodide  of  potassium  is  of 
great  value.  Allien  there  is  an  asthmatic 
element,  besides  iodide  of  potassium,  belladonna 
or  stramonium  should  be  added.  \^Tien  the 
cough  is  useless  and  harassing,  being  out  of  all 
proportion  to  its  results,  sedative  remedies 
should  be  administered  (as  long  as  they  do  not 
produce  lividity  or  drowsiness),  such  as  glyco- 
heroin  (1  dr.)  or  a  linctus  such  as  liq.  moi-ph. 
tart.    (3  min.),  acid  hydrocyan.  dil.  (1    min.), 


oxymel  scill.  ad  1  dr.  If  expectoration  is 
profuse,  tar  in  the  form  of  tar  water  or  pills  is 
useful.  In  chronic  bronchitis  of  old  people, 
am.  chlor.  in  5  gr.  doses  may  be  included  in  the 
prescriptions.  If  cardiac  failure  is  present,  it 
should  be  treated  on  the  lines  laid  down  else- 
where, as  should  recurrent  acute  attacks  of 
bronchitis. 

Dry  Catarrh.  In  this  form  of  bronchitis 
there  is  chronic  congestion  of  the  mucous 
membrane,  especially  of  the  smaller  bronchi. 
The  cough  is  frequent,  paroxysmal  and  very 
intense  and  distressing,  and  the  expectoration 
is  absent  or  scanty,  and  consists  of  globules 
about  the  size  of  hemp  or  millet-seeds,  and  are 
viscid,  airless,  semi-transparent,  and  pearly 
grey  in  colour.  Emphysema  is  very  liable  to  be 
set  up. 

Treatment.  Iodide  of  potassium  is  beneficial 
in  these  cases. 

Bronchorrhcea.  In  this  condition  there  is 
excessive  bronchial  secretion ;  indeed,  it  may  be 
extremely  abundant,  even  amounting  to  four 
or  five  pints  in  twenty-four  hours.  It  may  be 
thin  and  transparent,  resembling  white  of  egg 
(bronchorrhcea  serosa),  or  it  may  consist  of  thin 
puriform   mucus    (broncho -blennorrhoea). 

Treatment.  Volatile  expectorants  which  are 
excreted  by  the  bronchial  surface  (such  as  tar, 
copaiba,  terebene,  ammoniacum),  combined 
with  ammonia  and  senega,  should  be  prescribed. 

Fcetid  Bronchitis.  Foetid  or  putrid  bronchitis 
is  characterized  by  fcetor  of  the  expectoration. 
There  may  be  pyrexia.  The  clinical  features 
of  the  condition,  including  the  character  of  the 
sputa,  resemble  bronchiectasis.  This  condition 
is  rare,  as  foetid  expectoration  is  generally  due 
to  bronchiectasis  or  some  other  condition. 
The  sputum  is  abundant,  usually  thin,  and 
in  the  sputum  vessel  it  separates  into  three 
laj'ers.  The  other  clinical  features,  such  as 
a  tendency  to  pyrexia,  lobular  pneumonia, 
abscess,  gangrene,  are  the  same  as  in  bron- 
chiectasis. 

Diagnosis.  This  condition  must  be  dis- 
tinguished from  other  causes  of  foetid  expec- 
toration (see  Bronchiectasis). 

Treatment.  The  disease  should  be  treated 
in  the  same  way  as  bronchiectasis. 

Plastic  Bronchitis.  This  disease,  also  known 
as  fibrinous  or  croupous  bronchitis,  is  rare, 
and  is  characterized  by  the  exudation  of  a 
plastic  fibrinous  material  into  the  bronchial 
tubes,  which  is  expectorated  in  the  form  of 
casts. 

The  true  pathology  of  the  condition  is  un- 
known. 

Symptoms  and  Physical  Signs.     Acute  cases, 

which  are  rare,  may  set  in  with  rigors,  high 

fever,  severe  paroxysms  of  cough,  and  it  may 

I  be    with    haemoptysis.     The    clinical    picture 
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resembles  that  of  acute  bronchitis,   excepting 
that  casts  are  expectorated. 

In  the  chronic  variety  the  condition  is  for 
months  or  even  some  years  not  to  be  differen- 
tiated from  ordinary  chronic  bronchitis.  Then, 
at  varying  intervals,  the  patient  begins  to 
expectorate  casts.  For  some  hours  before  the 
casts  are  brought  up  the  cough  is  violent  and 
usually  paroxysmal,  the  dyspnoea  may  be 
intense,  there  is  cyanosis,  and  it  may  be 
haemoptysis.  When  the  casts  have  been  ex- 
pectorated there  is  great  relief.  With  each 
attack  a  mild  degree  of  pyrexia  may  be  present. 
For  some  days  after  the  attacks  fragments  of 
casts  may  be  brought  up.  Otherwise  in  the 
intervals  the  expectoration  of  ordinary  bron- 
chitis may  be  present. 

The  casts  are  expectorated  as  rounded  masses, 
covered  with  mucus.  Wlien  unravelled  in 
water  they  are  found  to  be  moulds  of  the 
bronchial  tubes.  A  perfect  cast  may  be  as 
much  as  seven  inches  long,  and  the  maximum 
diameter  be  as  large  as  that  of  an  ordinary 
writing  pencil.  It  is  white  or  pearly  grey  in 
colour.  The  larger  may  be  hollow  cylinders  : 
the  smaller  are  usually  solid.  On  microscopical 
examination,  the  coagulated  material  is  seen  to 
be  arranged  in  concentric  laminae,  amongst 
which  leucocytes  and  it  may  be  Curschmann's 
spirals  and  Charcot-Leyden  crystals  are  em- 
bedded. Formerly  it  was  thought  that  they 
were  all  composed  of  fibrin.  Now  it  is  believed 
that  at  least  some  are  composed  of  mucin.  On 
physical  examination,  in  exceptional  cases, 
catarrhal  signs  are  limited  to  a  certain  area,  and 
subsequently  there  may  be  signs  of  complete 
bronchial  obstruction  and  pulmonary  collapse  of 
that  area.  After  the  cast  has  been  expectorated, 
there  is  a  return  of  the  breath  sounds. 

Diagnosis.  We  should  be  on  the  look-out 
for  the  condition  in  all  cases  of  paroxysmal 
dyspnoea  without  obvious  cause,  which  are 
suddenly  relieved  by  expectoration,  and  the 
sputa  should  be  carefully  unfolded  in  water. 
By  microscopic  examination  we  can  exclude 
blood  clots  which  are  occasionally  expectorated 
after  haemoptysis  and  diphtheric  membrane. 

Prognosis.  A  fatal  termination  during  an 
attack  is  rare.  The  tendency  of  the  disease, 
however,  is  to  recur. 

Treatment.  The  general  indications  are  those 
of  ordinary  bronchitis.  Inhalation  of  steam,  or 
a  warm  moisture-laden  atmosphere,  as  well  as 
large  doses  of  iodide  of  potassium,  are  useful. 
It  may  be  necessary  to  administer  an  emetic. 

F.  W.  P. 

BRONCHIECTASIS 

By  Bronchiectasis  is  meant  more  or  less 
localised  dilatation  of  the  bronchi.    As  a  clinical 


entity  it  is  by  no  means  a  common  disease.  As 
a  pathological  accompaniment  of  chronic 
pulmonary  tuberculosis  it  is  common. 

Etiology.  Excepting  the  rare  cases  when  it 
is  congenital,  bronchiectasis  is  never  a  j^rimary 
condition.  It  is  secondary  to  some  disease  of 
the  bronchial  wall,  the  lung  or  pleura.  It  is 
most  common  between  the  ages  of  ten  and 
forty.  It  occurs  much  more  frequently  in 
males  than  in  females.  Affections  of  the 
bronchial  wall  play  the  most  important  role 
in  the  causation  of  the  condition.  Of  these 
chronic  bronchitis  is  by  far  the  most  common, 
and  accounts  for  about  half  of  all  cases  of 
bronchiectasis.  Bronchial  stenosis  (whether  due 
to  tumour,  foreign  bod}^  s\^hilitic  stricture  or 
pressure  from  without  as  by  an  aneurysm  or  a 
new  growth),  pneumonia,  especially  broncho- 
pneumonia, and  pleurisy  are  other  antecedents 
}  of  bronchiectasis. 

Morhid  Anatomy.  Anatomicalh-,  there  are 
two  chief  forms  of  the  disease  :  the  cylindrical 
or  fusiform  (which  is  commoner)  and  the 
saccular.  In  advanced  cases  both  are  often 
found  together  in  the  same  lung.  The  cylin- 
drical variety  affects  chiefly  the  larger  and 
medium-sized  tubes,  the  saccular  cliiefl}-  the 
terminal  bronchi.  At  autopsy,  in  more  than 
sixty  per  cent,  of  cases  both  lungs  are  found  to 
be  affected.  The  lower  lobe  is  more  often  first 
aff'ected.  Localised  bronchiectases  are  common 
in  pulmonary  tuberculosis  (especially  at  the 
apex),  and  in  chronic  pleurisy  (especially  at  the 
base).  Usually  more  or  less  general  bronchitis 
is  present.  As  a  rule  also  pleuritic  adhesions 
are  present,  the  adherent  pleura  being  much 
thickened ;  the  interlobar  septa  appear  as  dense 
fibrous  bands,  and  the  interlobular  connective 
tissue  may  be  increased.  Ulceration  of  the  in- 
flamed bronchial  mucous  surface,  septic  broncho- 
pneumonia, perforation  of  the  pleura  and 
pneumonia,  cerebral  abscess  and  other  com- 
plications, may  be  found. 

Symptoms.  Cough,  expectoration  and  dysp- 
noea are  the  three  cardinal  symptoms,  but  it 
is  the  peculiar  character  and  combination  of 
the  two  former  that  make  the  characteristic 
clinical  picture.  In  the  limited  dilatation  of 
pulmonary  tuberculosis,  and  it  may  be  in  the 
dilatation  associated  ^dth  chronic  bronchitis 
and  emphysema,  the  symptoms  are  often  for 
the  most  part  limited  to  those  of  the  original 
disease. 

The  characters  of  the  cough  and  expectora- 
tion are  distinctive. 

The  cough  is  paroxysmal.  In  the  intervals 
between  the  paroxysms  the  patient  is  usually 
comparatively  free  from  cough,  unless  there  is 
emphysema  present.  The  reason  for  this  is  that 
the  dilated  tubes  to  a  large  extent  lose  their 
;  sensibility  and  consequently  cough  is  not  excited 
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until  the  accumulation  of  secretion  is  so  great 
as  to  irritate  healthy  parts  of  the  mucous  mem- 
brane. The  paroxj^sms  occur  principally  when 
the  patient  lies  down  at  night,  when  he  rises 
in  the  morning,  and  when  he  adopts  some 
particular  position — generally  the  recumbent 
on  the  health}^  side.  At  these  times  the  secre- 
tion overflows  into  healthy  or  less  diseased 
bronchi.  He  then  expectorates  a  large  quantity 
of  purulent  and  often  offensive  secretion, 
usually  diffluent,  but  sometimes  nummulated. 
When  the  condition  is  fullj^  developed  the 
sputum  is  horribly  foetid.  The  breath  is 
similarly  affected,  and  its  odour  may  be  recog- 
nized at  some  distance  from  the  patient.  For 
some  years  prior  to  this  stage  there  may  be 
merely  a  faint  putrid  smell  and  perhaps  for 
3'^ears  before  that  there  maj^^  be  no  smell  at  all. 
The  quantity  expectorated  is  usually  large, 
amounting  it  may  be  to  twenty  or  thirty  ounces 
or  more  in  the  twenty-four  hours.  After 
standing  in  a  conical  glass  for  about  twenty- 
four  hovirs  it  separates  into  three  layers,  an 
upper  frothy  layer,  a  middle  layer  of  thin 
fluid  which  may  contain  strings  of  mucus,  and 
a  thick  lower  layer  of  pus,  the  lower  layer  con- 
taining among  other  things  the  bodies  known 
as  Traube's  or  Dettrich's  plugs.  These  plugs 
are  soft  foetid  bodies,  which  vary  from  the  size 
of  a  millet-seed  to  a  bean,  and  under  the 
microscope  are  found  to  contain  pus-cells, 
granular  detritus,  oil  globules,  hsematoidin 
crystals,  and  many  organisms,  including  the 
sj^irals  and  filaments  of  leptothrix.  The  sputum 
also  contains  among  other  things  fatty  crystals 
(palmitic  and  stearic),  leucine  and  tyrosine. 
Elastic  fibres  are  only  present  in  cases  of 
ulceration. 

In  the  early  stages  there  is  not  as  a  rule 
much  dyspnoea  present  and  it  may  be  absent 
altogether.  It  is  apt  to  be  severe  when  there 
are  co-existent  bronchitis,  emphysema,  fibrosis, 
and  cardiac  complications. 

Hsemoptysis  occurs  in  about  one-third  of  the 
cases,  being  usually  a  late  symptom.  Occa- 
sionally it  is  the  immediate  cause  of  death. 
Pain  in  the  chest  may  be  present.  As  a  rule 
there  is  an  absence  of  pyrexia  in  the  early 
stages  of  the  disease ;  it  is  apt  to  be  present 
when  secretion  is  retained.  Further,  septic 
broncho-pneumonia  may  occur  towards  the 
end  of  a  case,  in  which  event  there  is  usually 
high  fever  of  a  remittent  type.  Clubbing  of 
the  fingers  and  toes  may  be  a  marked  feature 
of  the  disease.  Diarrhoea  and  albuminuria 
occur  when  there  is  amyloid  disease  of  the 
intestines  or  kidneys.  Diarrhoea  may  also  result 
from  septic  infection  of  the  bowel.  Abscess 
of  the  brain  occasionally  occurs.  Indications 
of  failure  of  the  right  heart  are  apt  to  supervene, 
especially  in  the  later  stages  of  the  disease. 


Physical  Signs.     Besides  the  physical  signs     f 
of  the  primary  disease  or  associated  condition, 
such    as    emphysema    and    fibrosis,    there    are 
physical  signs  of  the  dilated  tubes  and  of  the      , 
associated    catarrh.     These    vary    in    different 
cases,  and  no  one    is    pathognomonic  of    the 
disease.     The  physical  signs  are  more  marked 
over  the  lower  and  middle  parts  than  over  the 
apex  of  the  lung.     There  may  be  diminution 
I  of  expansion,  especially  over  one  or  both  bases, 
and    increase    of    vocal    fremitus    and    vocal 
resonance.     The   percussion   note    may   be    of 
higher  pitch  and  deficient  resonance  or,  where 
the  tubes  are  filled  with  secretion   and  there 
is  surrounding   fibrosis,   the    impairment  may 
amount  to  actual  dullness,  and  where  an  area 
of  lung  near  the  surface  is  converted  into  a  mass 
of  saccules  it  may  be  tympanitic,  amphoric  or 
j  cracked-pot.     On    auscultation,    in    the   cylin- 
'  drical  form  there  may  be  bronchial  breathing, 
and    in   the   saccular   form   cavernous   breath 
'[  sounds  and  Skoda's  "  veiled  puff,"  as  well  as 
I  pectoriloquy,  may  be  heard.     Skoda's  "  veiled 
;  puff  "  is  a  sound  of  a  puffing  character  occurring 
i  at  the  end  of  inspiration ;  it  is  more  often  heard 
j  in  bronchiectasis  than  in  any  other  condition. 
Bubbling  and  crackling  rales  may  be  present, 
and  in  the  saccular  form  gurgling  rales  may  be 
audible.     It    will    be    observed    that    there   is 
nothing  peculiar  in  the  signs  themselves ;  their 
chief   feature   is   their   variability   and   incon- 
stancy,   being    at    one    time    marked    and    at 
another  time  slight,  according  as  the  bronchi 
are  filled  or  empty. 

Diagnosis.  The  character  of  the  cough  and 
expectoration,  the  absence  of  elastic  fibres 
and  tubercle  bacilli  from  the  expectoration, 
together  with  the  physical  signs  of  vomica, 
and  the  gradual  disappearance  of  these  signs 
as  the  secretion  reaccumulates,  afford  pretty 
certain  evidence  of  the  disease,  as  long  as  an 
empyema  which  has  ruptured  into  the  lung  can 
be  excluded.  As  already  indicated,  it  is  the 
alteration  of  physical  signs  over  a  certain  area 
before  and  after  the  bringing  up  of  a  large 
quantity  of  expectoration — which  means  the 
emptying  of  a  ca^dty — which  affords  such  im- 
portant evidence  of  the  disease.  Foetid  ex- 
pectoration is  not  sufficient  evidence  of  bronchi- 
ectasis, since  this  may  merely  be  indicative  of 
foetid  bronchitis.  In  these  cases  the  way  the 
sputum  is  brought  up,  the  absence  of  character- 
istic paroxysms,  and  the  character  of  the 
physical  signs  are  amply  sufficient  evidence 
whereby  to  make  a  correct  diagnosis.  The 
diagnosis  from  gangrene  of  the  lung  should 
not  be  difficult  if  the  history,  the  severe  con- 
stitutional symptoms,  and  the  character  of 
the  sputum  be  carefully  taken  into  account. 
It  should  be  remembered,  however,  that  in 
bronchiectasis    there    may    be    ulcerative   and 
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destructive  changes  in  the  bronchi,  and  also 
that  gangrene  may  be  the  result  of  bronchi- 
ectasis. It  is  sometimes  necessary  to  dis- 
tinguish pulmonary  tuberculosis,  especially 
basal,  from  dilatation  of  the  bronchi.  This  may 
be  done  by  repeated  examination  of  the  sputum, 
but  furthermore  the  whole  clinical  picture  of 
the  two  diseases  is  different.  It  should  be 
remembered  that  both  diseases  may  co-exist, 
as  pulmonary  tuberculosis  may  be  engrafted 
on  to  bronchiectasis.  It  is  sometimes  very 
difficult  to  diagnose  bronchiectasis  from  a 
localised  empyema  which  has  ruptured  into  a 
bronchus,  especially  when  the  empyema  is  at 
the  diaphragmatic  surface  of  the  lung  and  is 
small.  The  differential  diagnosis  is  important, 
as  operative  interference  is  advisable  here. 
In  a  ruptured  empyema  there  is  a  history  of  an 
acute  illness,  with  probably  little  or  no  expec- 
toration, and  then  suddenly  a  large  flow  of 
strictly  purulent  material  without  mucus.  Help 
may  also  be  obtained  from  an  X-ray  examination. 

Prognosis.  Unfortunately  a  cure  cannot  be 
expected.  At  the  best  all  that  can  be  done  is 
to  arrest  the  further  progress  of  the  disease. 
As  a  rule,  even  in  spite  of  treatment,  the  disease 
gradually  advances.  Some  patients,  however, 
live  for  twenty  or  thirty  years  or  even  longer. 

Treatment.  In  regard  to  the  treatment  of 
bronchiectasis,  the  main  indications  are  to 
attend  to  the  general  health  and  nutrition 
of  the  patient,  to  empty  the  dilated  tubes,  to 
diminish  the  amount  of  catarrh  and  degree  of 
foetor,  and  to  prevent  the  recurrence  of  attacks 
of  bronchitis. 

The  treatment  should  be  begun  early,  whether 
foetor  is  present  or  not :  it  should  be  carried  out 
energetically  (it  is  not  sufficient  merely  to  try  to 
allay  symptoms  as  they  arise) ;  and  it  should 
be  perseveringly  continued  for  a  prolonged 
period,  a  period  of  a  few  weeks  being  quite 
insufficient.  Furthermore,  one  particular  form 
of  treatment  should  not  be  relied  upon  exclu- 
sively, but  a  combination  of  several  forms 
employed. 

In  some  instances  the  treatment  will  include 
that  of  the  cause  of  the  disease.  The  genera] 
health  should  be  promoted  and  maintained  at 
the  highest  possible  level.  Thus,  a  liberal 
supply  of  varied  and  nutritious  food  should  be 
given,  mineral  acids  and  bitters  if  the  appetite 
is  poor ;  if  anaemia  is  present  it  should  be  treated,  ' 
and  prolonged  courses  of  iron,  arsenic,  quinine, 
the  hypophosphites,  cod-liver  oil,  and  in  children 
the  syrup  of  the  iodide  of  iron,  are  of  advantage. 
Whenever  possible  a  warm  and  equable  climate 
should  be  taken  advantage  of,  so  that  the 
patient  may  be  in  the  open  air  most  of  his  time. 
When  the  secretion  is  excessive  in  amount  a 
dry  climate  is  preferable,  as,  for  example,  South 
California  or  the  tablelands  of  South  Africa. 
5* 


j  In  some  cases  a  winter  spent  in  Egypt  or  at  one 
of  the  warm  sheltered  health-resorts  along  the 
Mediterranean  coast  may  be  serviceable.  The 
most  suitable  health-resorts  in  this  country 
are  probably  those  of  the  south  coast,  such  as 
Falmouth,  Torquay  and  Bournemouth. 

Among  special  forms  of  treatment  that  of 
creosote  baths  is  the  most  efficacious.  Common 
commercial  coal-tar  creosote  is  used.  Any 
chamber,  even  an  outhouse,  which  can  be  set 
apart  for  the  purpose  and  cleared  of  furniture 
will  do.  It  should  be  situated  some  distance 
from  the  doors  and  windows  of  other  buildings 
on  account  of  the  penetrating  odour  of  the 
drug.  It  should  be  made  as  airtight  as  possible. 
About  five  or  six  ounces  of  creosote  should  be 
placed  in  a  fairly  deep  open  metal  dish,  which 
is  placed  in  the  centre  of  the  room  on  a  ringed 
iron  tripod  standing  on  a  flat  stone  slab  or  in 
a  large  tin  vessel,  and  under  the  dish  a  spirit- 
lamp  with  a  regulating  mechanism  is  put.  The 
eyes  should  be  protected,  the  nostrils  should 
be  filled  with  cotton-wool,  and  an  over-garment, 
as  well  as  a  bathing  bag  or  a  towel  over  the  hair 
should  be  worn.  The  spirit-lamj)  should  be 
lighted  and  regulated  to  give  only  a  gentle 
heat  at  first,  and  the  patient  should  stay  in 
the  chamber  for  from  a  few  minutes  to  half  an 
hour  every  other  day.  Later  the  heat,  fre- 
quency and  duration  are  gradually  increased 
until  the  exposure  is  from  one  to  two  hours 
daily  in  an  atmosphere  in  which  objects  can 
be  distinguished  with  difficulty.  The  sittings 
should  be  continued  for  at  least  three  or  four 
months ;  then  bi-weekly  sittings  should  be 
continued. 

The  postural  method  of  treatment,  by  afford- 
ing mechanical  aid  to  the  bronchial  outflow,  is 
very  useful.  The  patient  may  periodically  lean 
over  the  side  of  the  bed  or  table  and  place  the 
hands  on  the  floor ;  or  he  may  adopt  the  genu- 
pectoral  position ;  or  lean  down  with  the  head 
low  and  a  slight  inclination  away  from  the 
affected  side ;  or  indeed  he  may  be  inverted, 
or  adopt  prone  recumbency,  without  any 
pillow,  the  foot  of  the  bed  being  later  on  pro- 
gressively raised  until  the  castors  are  fourteen 
inches  or  so  from  the  floor.  In  all  these  posi- 
tions the  patient  should  be  encouraged  to  cough 
and  expectorate.  In  place  of  the  preceding 
intermittent  method,  the  continuous  method 
may  be  employed.  Supplementary  treatment 
by  means  of  exercises  may  be  used. 

A  third  special  form  of  treatment  is  that  of 
intra-tracheal  injections  of  suitable  drugs.  A 
frequent  prescription  is  menthol,  ten  parts; 
guaiacol,  two  parts;  and  olive  oil,  eighty-eight 
parts.  The  dose  is  one  drachm  at  each  sitting 
at  first,  gradually  increased,  even  up  to  six 
drachms  two  or  three  times  a  day.  To  facilitate 
the  gravitation  of  the  fluid  to  the  side  desired, 
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the  patient  may  recline  on  the  side  after  the 
injection,  or  the  mechanical  chair  designed  by 
Dr.  Colin  Campbell,  and  supphed  by  Messrs. 
Baxendale  &  Co.,  of  Manchester,  may  be 
employed.  This  form  of  treatment  is  not 
advisable  in  children.  Among  other  methods 
of  treatment  are  the  internal  administration 
of  deodorizing  and  antiseptic  agents,  such  as 
creosote  (one  to  three  minims  in  capsules  or 
mixed  with  cod-liver  oil  thrice  daily  after  meals), 
guaiacol,  turpentine,  terebene,  myrtol,  the 
balsams,  thymol  and  garlic.  The  inhalation 
of  deodorizing  and  antiseptic  agents  is  often 
useful,  either  in  the  form  of  vapour  impreg- 
nated with  the  drug,  by  means  of  a  respirator, 
or  of  sprays,  or  fumigation,  or  the  "  dry  inhaler  " 
bottle.  When  a  dominant  micro-organism  is 
present  in  bronchiectasis,  vaccine  treatment  may 
be  employed.  Surgical  treatment  is  advisable 
only  when  a  single  cavity  exists  which  can 
be  located  and  is  comparatively  superficial,  and 
where  there  is  obliteration  of  the  pleural  cavity. 
In  all  other  cases  it  is  contra-indicated.  A 
patient  suffering  from  bronchiectasis  should  be 
carefully  instructed  in  prophylactic   measures 


in  regard  to  recurrent  bronchitis. 


BRONCHIOLECTASIS 


F.  W.  P. 


In  this  condition  there  is  dilatation  which  is 
limited  to  the  bronchioles.  It  occurs  in  young 
children  as  a  result  of  acute  bronchitis. 

The  lung  presents  a  curious  worm-eaten  or 
honej^combed  appearance,  owing  to  the  in- 
numerable small  saccular  cavities  distributed 
throughout.  These  also  appear  on  the  surface 
of  the  lung  as  small  transparent-looking  vesicles. 

Clinically  it  is  difficult  to  distmguish  the 
condition  from  the  antecedent  bronchitis.  It 
is  possible  that  at  least  partial  recovery  takes 
place  in  some  cases. 

Foreign  Bodies  in  the  Bronchi. — The  circum- 
stances under  which  foreign  bodies  find  their 
waj'-  into  the  bronchi  are  very  varied.  Thus 
portions  of  solid  food  may  be  aspirated  during 
eating,  or  pieces  of  toys  during  pla}^,  or  a  tooth 
during  dental  operations. 

In  cases  of  ulcerative  destruction  of  the  epi- 
glottis or  larynx,  and  in  paralysis  of  the  glottic 
appendages,  as  from  diphtheria  and  bulbar 
paralysis,  the  accident  is  more  liable  to  occur. 
It  is  more  common  in  children  and  young 
people  than  in  later  life,  and  in  males  than  in 
females. 

Foreign  bodies  enter  the  right  bronchus  more 
frequently  than  the  left — judged  by  the  records 
of  fifty-six  cases  collected  by  the  writer  from 
the  English  journals — in  the  proportion  of  four 
to  three.  Among  explanations  offered  is  the 
position  of  the  inter-bronchial  septum,  the 
greater  size  of  the  right  bronchus,  and  the  fact 


that  the  right   bronchus   more   closely  follows 
the  line  of  tlie  trachea. 

The  nature  of  the  secondary  results  of  the 
impaction  of  a  foreign  body  in  a  bronchus  in 
considerable  measure  depends  on  the  character 
of  the  foreign  body.  If  it  be  hard,  smooth 
and  clean,  as  for  example  the  peg  of  a  peg-top, 
the  lesions  are  more  hkely  to  be  of  a  chronic 
kind,  such  as  bronchiectasis  and  fibrosis  of 
the  lung ;  whereas  if  the  foreign  body  have 
the  opposite  character,  such  acute  morbid 
conditions  as  pneumonia,  abscess  and  gangrene 
of  the  lung  are  much  more  hkelj''  to  result. 
Indeed,  apart  from  physical  asj)hyxia,  the  last 
three  are  the  most  frequent  causes  of  an  early 
fatal  termination.  The  time  which  is  required 
to  elapse  before  the  bronchiectasis  declares 
itself  varies  greatly ;  that  is  from  a  few  weeks  to 
several  years. 

Symptoms  and  Physical  Signs.  As  a  rule 
there  are  prominent  symptoms  immediately 
after  the  entrance  of  a  foreign  body  into  a 
bronchial  tube,  the  most  characteristic  of  which 
are  severe  dj'spnoea,  a  sensation  of  suffocation, 
violent  cough  and  cyanosis.  In  a  certain 
proportion  of  cases,  however,  there  is  a  complete 
absence  of  such  symptoms,  especially  if  the 
foreign  body  be  small,  smooth  and  rounded. 
i  After  the  initial  prominent  symptoms  there  is 
!  often  a  lull  of  symptoms  for  some  days,  and 
I  even  some  Aveeks  or  months.  Then  the  cough 
begins  to  attract  attention.  Not  infrequently 
it  is  very  paroxysmal  and  accompanied  by 
intense  dyspnoea  and  lividity,  no  doubt  due 
to  the  fact  that  the  foreign  body  has  become 
projected  from  its  nidus  in  the  relatively 
insensitive  bronchus  towards  the  larynx.  These 
cases  may  be  mistaken  for  v>hooping-cough. 
As  the  case  goes  on  the  expectoration  becomes 
purulent,  and  later  foetid,  increasing  in  amount. 
Haemoptysis  may  occur,  especially  in  those 
cases  in  "\\hich  hard,  irregular  bodies  have  been 
inhaled. 

Feebleness  of  breath  sounds  over  one  lung 
below  the  seat  of  obstruction  is  the  only  con- 
stant earlv  sign.  If  the  obstruction  be  at  all 
complete,  diminished  movement  on  the  affected 
side  will  be  observed.  Next,  an  area  of 
impaired  resonance  and  fine  rales  may  develop 
at  about  the  point  of  obstruction,  due  to  local 
hypersemia.  Later  still,  there  may  be  symptoms 
and  physical  signs  of  bronchiectasis  and  fibrosis, 
pneumonia,  abscess  and  gangrene  of  the  lung, 
\  emphysema,  fistula  from  the  obstructed  bronchus 
through  the  chest  wall  (causing  a  thoracic 
abscess  or  a  purulent  pneumo-thorax)  or 
!  cerebral  abscess. 

At  first  the  physical  signs  present  in  the  chest 
are  always  one-sided.  Later  they  become 
bilateral. 

Diagnosis.     It  should  be  remembered  that  a 
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foreign  body  may  have  been  introduced  without 
the  knowledge  of  the  patient  or  his  friends. 
It  is  of  the  utmost  importance  to  get  a  full  and 
accurate  liistory  of  the  case.  A  seizure  such 
as  that  described,  followed  by  the  symptoms 
and  physical  signs  of  incomplete  obstruction 
to  the  function  of  one  lung  or  part  of  one 
lung,  and  later  on  by  broncliiectasis  and  fibrosis, 
are  sufficient  to  estabhsh  a  correct  diagnosis. 
The  fact  that  the  broncliiectasis  is  one-sided, 
and  that  it  cannot  be  explained  by  a  histoiy  of 
antecedent  pneumonia  or  pleurisy,  is  of  con- 
siderable diagnostic  value.  An  examination 
by  X-rays  may  be  helpful. 

Prognosis.  It  can  readily  be  understood 
that  the  entrance  of  a  foreign  body  into  the 
air  passages  is  a  serious  occurrence. 

Treatment.  Every  case  in  which  there  is 
good  reason  to  beheve  in  the  presence  of  a  foreign 
body  in  the  bronchus  should  be  treated  at 
once,  even  although  at  the  time  the  body 
produces  no  active  symptoms.  After  the  first 
paroxysm  has  passed  the  services  of  an  operator 
experienced  in  bronchoscopy  should  be  taken 
advantage  of  whenever  possible.  In  superior 
bronchoscopy  the  tube  is  introduced  through 
the  mouth  and  glottis,  whereas  in  lower  bron- 
choscopy it  is  introduced  through  a  previously 
performed  tracheotomy  wound.  \Vhen  this 
is  not  possible,  if  the  foreign  body  is  of  the 
smooth  hard  variety,  inversion  of  the  patient 
and  slapping  or  shaking  of  the  back,  either  after 
tracheotomy  or  with  instruments  ready  at 
hand  for  tracheotomy  should  a  paroxysm  of 
dyspnoea  come  on,  should  be  resorted  to.  If 
the  foreign  body  has  the  opposite  character 
tracheotomy  should  be  performed,  and  then 
an  attempt  be  made  to  remove  the  body  by 
means  of  forceps  or  a  loop  of  silver  wire. 

Obstruction  of  the  Bronchi. — Locahsed  narrow- 
ing of  a  bronchus  may  be  caused  by  (1)  occlusion 
— foreign  bodies  within  the  tubes,  (2)  stenosis 
either  by  a  cicatricial  contraction  of  an  ulcerated 
surface  withhi  the  bronchus  (usually  syphilitic), 
or  by  an  invasion  of  the  Avail  by  mahgnant 
growths,  and  (3)  compression — pressure  upon 
the  bronchus  by  mediastinal  new  growths, 
aneurysm,  enlarged  glands,  hydatid  cyst,  etc. 

\Mien  the  obstruction  is  gradual  it  produces 
accumulation  of  secretion,  with  dilatation  of 
the  tubes  behind  the  obstruction,  and  subse- 
quently fibrosis  of  the  surrounding  lung.  \Mien 
the  obstruction  is  sudden  and  complete  it 
causes  collapse  of  the  area  of  lung  to  which  the 
bronchus  belongs. 

Symptoms  and  Physical  Signs.  There  is 
usually  cough  from  the  first,  generally  spasmodic 
in  type ;  when  the  nerves  of  the  larynx 
are  concurrently  involved  the  cough  is  of 
the  laryngeal  tjrpe.  Cough  and  expectoration 
having  the  characters  of  those  of  bronchiectasis 


may  be  present.  Dyspnoea,  varying  in  degree 
from  sHght  shortness  of  breath  on  exertion  to 
actual  sufiocation,  may  present  itself ;  there 
may  be  sudden  paroxysmal  exacerbations. 
Where  the  dyspnoea  is  great  there  is  usually 
cyanosis.  Stridor  is  very  common.  At  first 
it  may  be  only  sHght  and  occasional,  but  it 
gradually  increases  and  may  become  very 
marked.     It  is  chiefly  inspiratory. 

Feebleness  of  breath  sounds  over  one  lung 
below  the  seat  of  obstruction  is  the  most  con- 
stant early  sign.  If  the  obstruction  be  at  all 
complete,  diminished  movement  on  the  affected 
side  will  be  observed.  Later  there  may  be 
physical  signs  of  bronchiectasis,  fibrosis,  coUapse, 
pneumonia,  pulmonary  abscess,  or  gangrene. 

Diagnosis.  As  a  rule  this  is  not  difficult. 
The  differential  diagnosis  in  regard  to  the  cause 
of  the  obstruction  is,  however,  sometimes  a 
matter  of  difficulty.  An  X-ray  examination 
should  always  be  taken  advantage  of. 

Prognosis.  In  all  cases  this  is  necessarily  grave. 

Treatment.  The  cause  of  the  obstruction 
must  be  treated.  The  spasmodic  cough  and 
paroxysmal  dyspnoea  may  be  reheved  by  in- 
halation of  chloroform.  A  few  drops  at  a  time 
may  be  placed  upon  absorbent  cotton-wool 
in  a  small  bottle  and  inhaled.  Hypodermic 
injection  of  morphia  may  be  necessary.  For 
the  paroxysmal  dyspnoea,  chloral  and  par- 
aldehyde, especially  the  former,  are  often  useful. 

Tumours  of  the  Bronchi. — Primaiy  tumours 
of  the  bronchi  are  exceedingly  rare.  They  are 
either  carcinoma  or  enchondroma.  They  soon 
involve  the  lung,  and  are  dealt  with  in  connec- 
tion with  tumours  of  the  lung.  F.  W.  P. 

ASTHMA 

By  asthma  is  meant  a  paroxysmal  dyspnoea, 
which  often  comes  on  quite  suddenly,  and  may 
subside  again  as  rapidly.  Many  Avriters  divide 
the  disease  mto  (1)  primary,  idiopathic  or  true 
spasmodic  asthma,  and  (2)  asthma  arising  as 
a  complication  of  pre-existing  bronchitis  and 
emphysema. 

Etiology.  Heredity  is  an  important  factor; 
either  there  is  direct  inheritance  of  asthma  or 
merely  a  "  neurotic  family  history  "  :  there 
appears  to  be  an  mterchangeability  in  families 
of  hysteria,  insanity,  epilepsy  and  asthma. 
The  "affection  may  occur  at  any  age,  but  it 
especially  appears  in  the  first  decade  of  Hfe. 
It  is  more  common  in  males  than  in  females. 
The  exciting  causes  are  (a)  reflex  (the  most 
important),  such  as  teething  in  children, 
nasal  abnormahties,  adenoids,  gastro-mtestinal 
derangements,  and  uterine  disturbances ;  (6) 
direct,  such  as  atmospheric  influences,  organic 
and  morganic  dust,  vapours  and  bronchitis, 
and  (c)  central,  such  as  emotion.     When  asthma 
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is  due  to  the  ingestion  of  some  particular  article 
of  diet  it  is  termed  "  peptic." 

Symptoms  and  Physical  Signs.  In  about  half 
the  cases  there  are  premonitory  signs,  such  as 
buoyancy  or  depression  of  spirits,  drowsiness, 
dyspeptic  symptoms,  or  the  passage  of  a  large 
quantity  of  pale  limpid  urine.  Usually  the 
onset  is  gradual,  the  patient  having  for  hours 
or  even  days  a  dry  cough,  some  shortness  of 
breath,  a  feehng  of  tightness  of  the  chest,  a  sense 
of  nervousness  and  malaise.  On  the  other  hand, 
the  paroxysm  may  come  on  suddenly,  especially 
during  the  hours  of  sleep,  particularly  between 
2  and  4  a.m.  The  dyspnoea  is  intense,  the 
face  is  dusky  pale,  the  expression  anxious,  the 
patient  assumes  various  positions  and  may 
even  have  to  get  out  of  bed,  the  chest  becomes 
enlarged,  the  breathing  is  slow  and  difficult, 
though  occasionally  rapid,  the  accessory  muscles 
of  respiration  are  actively  brought  into  play, 
there  is  very  httle  movement  of  the  chest, 
which  is  nearly  fixed  in  a  condition  of  inspira- 
tion, the  expiration  is  extremely  long  and 
accompanied  by  wheezing  audible  at  a  distance. 
The  intercostal  spaces,  the  suprasternal  and 
supraclavicular  fossae  and  the  epigastrium  sink 
in  during  inspiration.  The  diaphragm  is  de- 
pressed and  the  abdominal  muscles  are  tense. 
On  percussion  the  chest  is  found  to  be  hyper- 
resonant,  the  heart  and  liver  areas  of  dullness 
are  obscured  or  absent,  and  the  lung  resonance 
posteriorly  is  much  lower  than  normal.  On 
auscultation  the  inspiratory  murmur  is  short 
and  feeble,  and  the  expiratory  murmur  is 
extremely  prolonged  and  accompanied  by  loud, 
sonorous  and  sibilant  rhonchi.  The  pulse 
becomes  small,  an  abundant  cold  perspiration 
breaks  out,  the  face  becomes  cyanosed  and  the 
conjunctivae  suffused,  the  extremities  become 
cold,  and  the  jugular  veins  distended.  After  a 
time — it  may  be  from  half  an  hour  to  six  hours 
■ — the  paroxysm  begins  to  lessen.  The  patient 
commences  to  cough,  and  expectorates  scanty, 
tenacious  pellets  of  semi-transparent  mucus 
which  resembles  tapioca,  in  which  Cursch- 
mann's  spirals  and  Charcot-Leyden  crystals 
are  generally  present.  The  former  are  spiral 
threads  of  mucin,  either  in  the  form  of  twisted 
coils  of  concentrically  arranged  filaments,  or 
the  filaments  may  be  coiled  around  a  central 
longitudinal  thread.  Charcot-Leyden  crystals 
are  pointed  octahedra.  Then  the  breathing 
becomes  easier,  the  cyanosis  less,  and  the  patient 
often  falls  asleep.  When  he  wakes  he  may  be 
able  to  breathe  quite  freely,  but  more  often 
there  is  some  dyspnoea  for  a  day  or  tAvo,  and 
pellets  of  mucus  are  expectorated.  In  some 
cases  the  paroxysms  recur  for  several  nights 
in  succession.  Rarely  each  attack  of  asthma 
lasts  for  some  days.  Recurrence  happens  at 
longer  or  shorter  intervals.     Repeated  attacks 


generally  produce  emphysema,  and  are  often 
associated  with  chronic  bronchitis.  Ultimately 
changes  in  the  right  heart  secondary  to  em- 
physema occur.  Eosinophiles  in  the  blood  are 
much  increased  in  asthma. 

Diagiiosis.     The  striking  clinical  picture  which 
is  usually  presented  generally  makes  the  diag- 
nosis easy.     It  should  be  remembered,  however, 
that  in  some  cases  of  bronchitis  there  may  be  a 
spasmodic  element  in  the  dyspnoea,  and  also 
that    a    catarrhal    factor    may    be    present    in 
asthma.     Furthermore,  some  cases  of  cardiac 
and  renal  dyspnoea  exhibit  a  spasmodic  element, 
and   Avhen   so   the   names    "  cardiac   asthma " 
and  "  renal  asthma  "  are  used  by  many  writers. 
Some  even  go  so  far  as  to  hold  that  the  chnical 
picture  of  both  these  is  indistinguishable  from 
that  of  the  disease  we  are  describing.     Others 
believe  that  in  cardiac  and  renal  dyspnoea  the 
respiration  is  much  quicker,  is  of  a  sighing  or 
panting  character,  and  that  the  characteristic 
I  prolongation  of  the  expiratory  act  is  absent. 
In  laryngeal  or  tracheal  stenosis  there  is  stridor 
and  the  dyspnoea  is  of  the  inspiratory  type, 
whereas  in  asthma  there  is  wheezing  and  the 
dyspnoea  is  of  the  expiratory  type.     In  laryngeal 
i  obstruction  there  is  increased  respiratory  move- 
ment of  the  larynx  :  this  is  absent  in  tracheal 
stenosis  and  in  asthma.     In  asthma  during  a 
j  paroxysm  there  is  extreme  inspiratory  disten- 
'  sion  of  the  lungs ;  in  laryngeal  stenosis  the  size 
of  the  chest  is  diminished  and  the  diaphragm  is 
elevated.     It  is  sometimes  necessarv  to  exclude 
aneurysm  of  the  arch  of  the  aorta  or  a  media- 
stinal tumour  pressing  on  the  trachea  and  left 
bronchus,  since  either  may  give  rise  to  paroxysms 
of  dyspnoea  of  the  asthmatic  type.     The  pre- 
sence of  brassy  cough  and  physical  examination 
are  sufficient  to  distinguish  these.     In  regard  to 
diagnosis,  it  may  be  mentioned  that  Cursch- 
i  mann's  spirals   are  found  in  the  expectoration 
'  of   cases   of   bronchitis   and   other   conditions. 
Charcot-Leyden  crystals  also  are  found  in  the 
blood  of  leukaemia  and  in  the  semen. 
I       Prognosis.     When    the    disease    appears    in 
I  infancy    or    childhood,    complete    recovery    in 
j  adult  life  is  fairly  common,   especially  if  the 
intervals  between  the  attacks  are  long.     When 
j  the  disease  starts  in  middle  age,  recovery  very 
j  rarely  occurs.     Cure  is  always  more  probable 
I  when   the   attacks    are   due   to    some   definite 
I  remediable     irritation.     An     attack     itself     is 
!  practically  never  fatal.     Each  attack  of  asthma 
adds  to  the  degree  of  emphysema.     Wlien  the 
condition  persists,  as  a  rule  the  patient's  hfe 
is  somewhat  shortened. 

Treatment.  It  is  usually  worth  while  to  get 
the  patient  first  to  give  a  fuU  account  of  his 
own  observations  of  his  case.  It  is  of  the  greatest 
importance  to  try  to  discover  the  exciting  cause 
of  the  attacks.     Thus  a  particular  locality  may 
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excite  the  attack.  In  regard  to  a  change  of 
locality,  each  patient  is  a  law  to  himself,  and 
must  therefore  find  out  what  particular  locaHty 
suits  him  by  residing  there  for  some  time. 
When  catarrh  is  a  marked  feature,  special 
climatic  treatment  is  often  useful.  The  teeth 
should  be  attended  to.  The  nose  and  naso- 
pharynx should  invariably  be  carefuUy  and 
competently  exammed  and  any  pathological 
condition  treated.  Any  gastro -intestinal  or 
uterine  derangements  should  be  corrected.  In 
cases  of  so-called  "  peptic  "  asthma,  the  experi- 
ence of  the  patient  himself  will  act  as  a  guide. 
Untoward  atmospheric  influences,  organic  and 
inorganic  dust  and  vapour  should  be  avoided, 
and  any  bronchitis  treated.  The  general  health 
should  be  promoted  and  maintained  at  the 
highest  possible  level.  Plenty  of  fresh  air 
should  be  prescribed.  Moderation  in  diet, 
coffee  and  alcohol  should  be  enjoined.  It  is 
better  that  the  principal  meal  should  be  taken 
in  the  middle  of  the  day,  only  light  diet  being 
allowed  afterwards,  with  the  evening  meal  at 
least  four  hours  before  the  usual  bedtime. 
The  amount  of  carbohydrates  and  fats  should 
be  restricted.  Between  the  attacks  the  most 
generally  useful  drug  is  iodide  of  potassium, 
commencing  in  five-grain  doses  three  times  a 
day,  which  dose  may  be  gradually  increased  to 
fifteen  or  twenty  grains.  It  is  well  to  combine 
it  with  the  extract  of  stramonium.  The  writer 
has  also  seen  good  results  foUow  the  administra- 
tion of  arsenic  in  some  cases.  When  gout  is  a 
factor  it  should  be  treated.  In  a  certain  number 
of  cases  good  results  have  been  stated  to  follow 
the  administration  of  a  vaccine  containing  50 
millions  of  Friedlander's  bacillus  at  intervals  of  a 
week  or  so,  but  the  writer  is  doubtful  of  this .  The 
smoking  of  a  cigarette  containing  stramonium, 
etc.,  or  the  inhalation  of  the  fumes  of  burning 
nitre  paper(blotting  paper  saturated  in  a  solution 
of  nitrate  of  potash,  thirty  grains  to  the  ounce) 
before  going  to  rest  may  ward  off  an  attack. 
When  a  paroxysm  comes  on,  some  simple 
remedy,  such  as  the  appHcation  of  lin.  tere- 
binth, acet.  to  the  chest,  or  the  drinking 
of  hot  strong  coffee,  or  a  dose  of  ether  and 
ammonia,  may  be  tried.  Failing  these,  the 
patient  may  smoke  cigarettes  of  sedative  and 
antispasmodic  remedies,  among  which  stra- 
monium and  nitrate  of  potash  are  the  most 
efficacious.  Espic's  and  Joy's  cigarettes  are 
well  known,  as  also  is  Himrod's  powder.  The 
following  formula  is  useful — 


aa  partes  sequales 


R     LobeHse 

Stramonii  FoHorum 
These  Nigrge 
Potassii  Nitratis 
Misce.     Ft.  Pulv.^ 

When  ignited,  for  inhalation. 


Burning  nitre  paper  may  be  employed.  The 
most  efficient  remedy  is  morphia  used  sub- 
cutaneously  in  doses  of  ^  gr.,  with  atropine 
sulphate  ^ho  gi"-  This  may  be  repeated,  if 
necessary,  in  two  hours.  The  objections  to 
its  use  are  those  which  are  common  to  the 
employment  of  morphia  in  other  diseases,  such 
as  the  presence  of  renal  inadequacy  or  bron- 
chitis. Apart  from  these  there  is  the  danger 
of  setting  up  the  morphia  habit,  so  that  this 
form  of  treatment  should  be  resorted  to  only 
when  imperative,  and  should  never  be  in  other 
hands  than  those  of  the  physician.  Chloral 
in  full  doses  of  ten  to  twenty  grains  every  four 
or  six  hours  may  be  used  in  the  catarrhal  forms ; 
but  there  are  the  same  risks  in  its  use  as  in  that 

i  of  morphia.  The  next  most  efficacious  remedy 
is  chloroform.  It  should  be  administered  by 
the   medical    attendant    and   only   in    amount 

'  sufficient  to  relieve  the  spasm.  Amyl  nitrite 
inhalations  (five  minims)  may  be  tried. 

I  F.  W.  P. 


DISEASES    OF   THE    LUNGS 

Broncho-Pneumonia 

The  term  "  broncho-pneumonia  "  is  commonly 
used  to  designate  a  variety  of  diseased  condi- 
tions of  the  lung  of  infective  origin  in  which 
the  lesions  have  a  lobular  distribution,  as 
distinguished  from  the  general  infective  disease, 
lobar  pneumonia,  where  massive  consolidation 
is  usually  found  and  where  the  lesions  have  no 
definite  relation  to  the  lung  structure. 

Broncho -pneumonia  may  occur  primarily  in 
the  lung  or  may  be  a  process  occurring  second- 
arily to  some  infective  catarrhal  condition  of 
the  bronchial  mucosa.  The  primary  form  is 
probably  always  of  pneumococcal  origin  and  is 
met  with  during  the  first  year  of  life.  The 
secondary  is  the  more  common  disease,  and 
is  frequently  found  in  association  with  one  of 
the  specific  diseases,  whooping-cough,  measles, 
scarlet  fever  and  diphtheria. 

Bronchitis  of  the  larger  tubes,  stomatitis, 
gastro -enteritis  and  any  debilitating  condition 
are  common  determining  factors. 

The  organisms  found  in  the  secondary  forms 
are  many ;  more  especially  should  be  mentioned 
the  pneumococcus,  streptococcus  pyogenes, 
staphylococcus  aureus,  Friedlander's  bacillus 
and  the  influenza  bacillus. 

Age  has  an  important  bearing  on  the  occur- 
rence of  broncho -pneumonia.  The  disease  may 
occur  at  any  age,  but  is  much  more  prevalent 
up  to  five  years.  During  the  first  year  the 
primary  pneumococcal  form  above  referred  to 
is  usually  found  :  during  the  next  four  years  the 
incidence  of  the  disease  is  largely  influenced 
by  that  of  the  diseases  to  which  it  secondarily 
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occurs,  and  by  the  fact  that  children  so  easily 
contract  a  catarrhal  bronchitis.  This  frequently 
spreads  to  the  lung.  During  adult  life  inhala- 
tion of  septic  material  in  connection  with  opera- 
tions on  the  mouth  or  fauces  or  the  inhalation 
of  irritating  gases  are  prominent  causes.  The 
occurrence  of  influenza  is  a  determining  factor. 

Broncho -pneumonia  is  a  common  cause  of 
death  in  old  age.  The  course  of  the  disease 
is  variable  and  much  more  so  than  that  of 
lobar  pneumonia.  The  onset  is  a  gradual  one, 
and  in  the  large  class  of  secondary  cases  there 
is  no  sharp  line  to  be  drawn  between  the  primary 
disease  and  the  onset  of  the  pneumonia. 

There  is  a  gradual  rise  of  temperature,  a 
cough,  some  dyspnoea,  and  gradually  increasing 
constitutional  disturbance.  In  the  primary 
pneumococcal  cases  the  onset  may  be  more 
sudden  and  may  resemble  lobar  pneumonia, 
with  cough,  high  temperature,  vomiting  and 
convulsions,  severe  constitutional  disturbance 
and  cyanosis.  The  degree  of  fever  is  variable, 
and  is  never  sustained  as  in  lobar  pneumonia ; 
as  a  rule  the  temperature  is  considerably  raised, 
running  up  to  103°  F.  to  104°  F.,  but  in  cases 
which  are  debilitated  and  exhausted  from  long 
illness  it  may  be  subnormal  from  the  outset. 
As  the  inflammatory  foci  in  the  lung  resolve, 
so  the  fever  gradually  subsides.  In  the  pre- 
agonal stage  a  degree  of  hyperpyrexia  is  often 
seen,  and  indicates  the  onset  of  a  rapidly  fatal 
septicaemia. 

Cough  is  frequent  and  distressing,  and  a 
vigorous  cough  is  favourable  and  is  to  be  taken 
as  a  sign  that  the  medulla  is  reacting  to  stimula- 
tion by  venous  blood.  Sputum  is  swallowed 
in  children.  The  pulse  is  full  and  bounding 
at  first  and  very  frequent,  and  this  out  of  pro- 
portion to  the  temperature.  It  often  reaches 
140,  and  may  go  so  high  as  to  be  uncountable. 
Later,  in  severe  cases,  it  becomes  weak  and 
irregular  and  dilation  of  the  right  heart  may 
occur.  The  respirations  are  rapid,  often  fifty 
or  more  to  the  minute,  and  are  accompanied 
by  dyspnoea  and  working  of  the  alee  nasi. 
There  is  often  marked  recession  of  the  chest 
wall  with  inspiration  in  rickety  subjects. 

The  inverted  type  of  respiration  is  often  seen 
in  children,  the  pause  being  at  the  end  of 
inspiration  instead  of  expiration.  The  skin  is 
moist  and  sweating  and  the  face  is  flushed ; 
the  expression  is  anxious.  Herpes  is  uncommon. 
Cyanosis  is  generally  present  and  indicates  a 
marked  interference  with  the  aeration  of  the 
blood.  Its  absence  in  severe  cases  is  an  indica- 
tion of  vasomotor  failure  and  is  a  serious  sign. 
Nervous  symptoms  are  less  common  than  in 
lobar  pneumonia.  There  is  usually  a  degree 
of  restlessness,  mental  excitement  and  distress. 
In  the  primary  pneumococcal  form  meningism 
is  common.     Thirst  and  anorexia  are  always 


found,  as  in  any  disease  accompanied  by  fever, 
and  the  condition  is  often  aggravated  by  the 
occurrence  of  diarrhoea,  vomiting  and  green 
stools.  The  urine  is  scanty  and  often  albumin- 
ous. An  actual  nephritis  is  only  found  where 
the  disease  has  occurred  as  a  complication  of 
one  of  the  specific  fevers. 

The  signs  to  be  found  in  the  chest  are  often 
unconvincing.  The  lesions  may  be  very  small 
and  scattered,  and  at  a  depth  from  the  surface, 
so  that  it  is  not  always  possible  to  determine 
that  the  lung  has  become  solid  unless,  indeed, 
fairly  large  areas  have  become  involved  or 
the  lesions  have  become  confluent.  At  first 
the  physical  signs  are  usually  those  of  a  general 
bronchitis  with  feeble  breath  sounds  and  many 
rales  to  be  heard  over  the  chest.  Later  small 
areas  may  be  detected,  generally  at  the  bases, 
where  numerous  fine  rales  are  to  be  heard  and 
where  the  voice  sounds  have  a  bronchophonic 
or  an  egophonic  quality.  Later  still  definite 
bronchial  breathing  is  heard  over  these  areas, 
though  the  true  t3rpe  of  bronchial  breathing 
with  very  few  added  sounds — the  physical 
sign  that  is  truly  indicative  of  completely  solid 
lung  with  patent  tubes — is  not  often  heard 
in  an  ordinary  case  of  broncho-pneumonia. 

Frequently  the  chest  has  to  be  examined 
in  the  greatest  detail,  inch  by  inch,  to  detect 
the  presence  of  solid  patches  in  the  lung.  The 
signs  become  the  more  obvious  when  the  child 
cries.  In  the  case  of  children,  auscultation  is 
by  far  the  most  useful  method  of  examination 
at  our  command,  and  be  it  said  that  this  method 
should  always  be  the  first  to  be  employed  in 
preference  to  percussion.  The  latter  so  often 
starts  the  child  crying.  A  pleural  rub  may  be 
heard  over  the  affected  area. 

The  heart  is  a  little  dilated,  its  action  is 
rapid  and  the  pulmonary  second  sound  is 
much  increased.  It  is  not  displaced,  and  should 
any  displacement  occur,  it  should  at  once 
suggest  the  presence  of  fluid  at  one  or  other  base. 
In  the  primary  group  of  pneumococcal  cases 
the  signs  of  bronchitis  are  not  so  marked  as  in 
the  larger  and  more  important  secondary  group. 
Signs  of  bronchitis  may  remain  for  a  very  long 
time  during  convalescence.  Occasionally  tlie 
onset  may  be  very  sudden,  the  child  becoming 
extremely  ill,  and  may  even  die  within  a  day  or 
two.  These  cases  are  sometimes  referred  to 
as  acute  suffocative  catarrh. 

Complications.  The  ordinary  case  which 
does  not  end  fatally  usually  recovers  completely. 
Empyema  may  occur ;  this  is  usually  pneumo- 
coccal, and  may  be  accompanied  by  purulent 
pericarditis.  Gangrene,  abscess,  fibrosis  of  the 
lung  and  bronchiectasis  may  occur.  Tubercle 
is  probably  not  so  common  a  complication  as 
is  generally  supposed,  and  when  a  case  dies  of 
tuberculosis  it  is  more  than  probable  that  the 
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lesion  has  been  tuberculous  from  the  first.  To 
establish  a  diagnosis  a  soft  tube  may  be  passed 
into  the  stomach  and  withdrawn.  The  mucus 
adhering  to  it  may  then  be  examined  for 
tubercle  bacilli. 

Diagnosis.  Generally  speaking,  a  child  who 
is  ill  with  a  temperature,  signs  of  bronchitis, 
and  constitutional  disturbance  lasting  more  than 
forty-eight  hours  may  be  taken  to  have  broncho- 
pneumonia. The  diagnosis  from  bronchitis 
is  easy  when  the  signs  of  solid  lung  appear,  and 
a  more  or  less  localised  bronchitis  is  always 
suggestive  of  broncho-pneumonia  or  tubercle. 

Prognosis.  The  prognosis  in  the  pneumo- 
coccal primary  form  is  decidedly  good,  and 
such  cases  rarely  die,  unless  they  develop  such 
complications  as  pericarditis  or  meningitis. 
In  the  secondary  form  the  death-rate  is  very 
high,  the  disease  so  frequently  coming  on  in  a 
patient  who  is  already  much  debilitated  by  the 
primary  disease,  such  as  measles  or  whooping- 
cough.  The  most  favourable  cases  are  those 
which  develop  subsequently  to  a  bronchitis. 

The  absence  of  cyanosis  in  a  child  seriously 
ill  is  a  bad  prognostic  sign,  and  so  also  is  the 
absence  of  cough,  this  being  an  indication  that 
the  medulla  is  no  longer  responding  to  the 
stimulus  of  blood  that  is  insufficiently  aerated. 
Death  may  take  place  from  heart  failure,  owing 
to  the  right  heart  giving  out.  It  may  be  due 
to  toxaemia  or  to  a  terminal  septicaemia,  along 
with  some  such  complication  as  pericarditis 
or  meningitis. 

Treatment.     The  patient  should  be  kept  in 
bed,  and  in  a  warm  well-ventilated  room  at  or 
about  a  temperature  of  sixty  degrees.     There   t 
is  no  good  to  be  gained  by  the  use  of  a  steam  j 
kettle.     The  atmosphere  surrounding  the  child 
becomes  overheated   and   oppressive,   and   the 
natural    means    of    reducing    the    temperature 
by  means  of  evaporation  from  the  surface  are 
interfered  with.     There  is  always  the  grave  risk, 
too,  of  rendering  the  secretion  within  the  tubes  > 
too    fluid,    and    so    further   embarrassing   the  i 
processes  of  aeration  in  the  lungs.     A  cotton- 
wool or  gamgee-tissue  jacket  should   be  placed 
on  the  chest.     There  is  nothing  to  be  gained 
by    the    application    of    poultices    or    mustard 
plasters.     If  any  pleurisy  is  present  a  few  leeches 
should  be  applied.     The  child  must  be  fed,  and 
if  food  is  refused  nasal  feeding  must  be  resorted   ' 
to.     The  feeds  should  be  small,  should  mainly 
consist  of  diluted  boiled  milk,  which  may  with 
advantage  be  peptonized,  and  should  be  given 
at  frequent   intervals.     Ample  water   may   be  i 
allowed  between  the  meals  if  thirst  is  excessive. 
Drugs   should     be    chosen   with    the    greatest 
caution ;  there  are  not  many  which  do  good,  and  ! 
a  number  which  do  harm.     Where  there  is  dry 
bronchitis  expectorants  may  be  given  to  loosen 
the    secretion,    but    they    should    be    at    once 


stopped  when  this  result  is  attained.  It  is 
lamentable  to  see  a  child  whose  bronchioles  are 
already  overfilled  with  liquid  secretion  being 
actively  plied,  with  the  very  best  of  intentions, 
with  expectorants  and  steam,  so  that  what 
little  chance  it  ever  had  of  recovery  is  taken  from 
it,  and  it  is  literally  drowned  in  its  own  secretion. 
The  drugs  of  main  use  are  belladonna,  strych- 
nine, alcohol,  oxygen  and  adrenalin.  Camphor 
in  solution  and  used  as  a  hypodermic  injection 
is  a  useful  stimulant. 

Belladonna  acts  by  stimulating  the  respiratory 
centre  and  decreasing  the  amount  of  secretion 
in  the  bronchial  tubes. 

Strychnine  is  the  most  powerful  and  most 
useful  stimulant,  and  should  be  freely  used  in 
half-minim  doses  every  four  hours  as  required. 

Oxygen  is  a  respiratory  stimulant  and  very 
appreciably  diminishes  the  amount  of  circulat- 
ing toxin.  It  should  be  given  early  and  often 
and  should  be  warmed  by  passing  a  few  coils 
of  the  tube  from  the  cylinder  through  a  vessel 
containing  hot  water.  It  may,  with  advantage, 
be  bubbled  through  a  flask  containing  some 
form  of  alcohol. 

Adrenalin  used  in  minim  doses  of  the  1  in 
1000  solution  and  given  hypodermically  is  a 
powerful  drug  in  conditions  of  collapse  or  vaso- 
motor paralysis. 

Alcohol  is  best  given  as  brandy  in  ten-minim 
doses,  diluted,  every  four  hours  or  so.  Convul- 
sions and  attacks  of  sudden  collapse  are  best 
treated  by  tlie  mustard  bath. 

Much  can  be  done  to  prevent  the  onset  of 
broncho -pneumonia  by  taking  especial  care 
of  those  suffering  from  the  diseases  of  which 
it  is  a  complication.  This  is  strikingly  shown 
by  the  difference  in  the  incidence  of  the  disease 
among  the  children  of  the  poor  as  compared 
with  those  of  the  rich.  There  is  as  yet  no 
reliable  form  of  specific  treatment  for  broncho- 
pneumonia to  be  recommended. 

Emphysema 

Emphysema  is  a  disease  in  which  the  essential 
pathological  lesion  consists  of  over-distension 
of  the  alveoli,  with  thiiming  and  rupture  of 
their  walls.  Owing  to  these  lesions  the  capil- 
lary area  of  the  lungs  available  for  aeration 
of  the  blood  is  considerably  reduced.  The 
capillaries  are  thus  in  part  destroyed  and 
new  vessels  appear  which  serve  to  short  circuit 
the  blood  from  the  venous  to  the  arterial  side 
without  it  having  been  fully  aerated.  Lym- 
phatic destruction  also  takes  place,  so  that 
inflammatory  products  which  may  accumulate 
in  the  course  of  any  disease  of  the  lungs  are 
removed  with  greater  difficulty,  and  so  the 
danger  of  any  such  disease  is  increased. 

A  degree  of  fibrosis  also  occurs,  and  this  by 
its  contraction  tends  to  increase  the  lesion. 
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Clinically  five  varieties  may  be  recognised — 

1.  Large-lunged  (hypertrophic)  emphysema, 
the  common  variety,  found  in  conjunction  with 
the  "  barrel-shaped  "  chest,  more  commonly  in 
males  at  or  about  middle  life. 

2.  Small-lunged  (atrophic)  emphysema,  the 
name  given  to  a  senile  atrophy  of  the  lung  tissue 
Avhich  is  found  in  old  people  along  with  atrophy 
of  other  organs.     It  is  not  an  important  variety. 

3.  Compensatory  emphysema,  a  condition 
found  in  one  part  of  the  lung  when  some  other 
is  diseased.  It  represents  an  effort  of  the 
lung  tissue  to  compensate  for  the  part  which  is 
thrown  out  of  action. 

4.  Acute  vesicular  emphysema,  not  a  true 
emphysema,  in  so  far  as  there  is  not  usually  any 
actual  destruction  of  tissue;  the  alveoli  are 
merely  over-distended  and  return  to  their  normal 
state  when  the  determining  cause  is  removed. 
It  is  found  in  whooping-cough,  acute  bronchitis 
and  in  death  from  asphyxia. 

5.  Interstitial  emphysema,  again  not  a  true 
emphysema,  but  a  condition  due  to  air  finding 
its  way,  from  any  cause,  into  the  interstices 
of  the  lung.  It  usually  tracks  along  the  facial 
planes  and  comes  to  the  surface  at  the  root  of 
the  neck  as  so-called  "  surgical  "  emphysema. 
It  need  not  be  further  considered. 

Emphysema  may  occur  at  any  age.  It  is 
more  common  in  men  at  or  about  middle  life. 
It  is  found  in  those  who  follow  any  occupation 
involving  muscular  efforts  with  a  closed  glottis, 
such  as  blacksmiths,  porters,  etc.  The  players 
of  wind  instruments  are  liable  to  the  same 
affection,  as  also  are  those  who  suffer  from 
chronic  Ijronchitis  or  chronic  valvular  disease. 
There  is  evidence  to  show  that  heredity  plays 
some  part  in  the  production  of  emphysema. 

Symptoms  and  Signs.  Dyspnoea  is  practically 
the  only  symptom  which  is  directly  referable 
to  emphysema.  Many  other  symptoms  may 
be  described  which  are  given  rise  to  by  conditions 
which  commonly  accompany  emphysema,  such 
as  chronic  valvular  disease  and  chronic  bron- 
chitis. 

The  dyspnoea  is  found  at  first  on  exertion  only, 
and  almost  imperceptibly  increases  as  the 
disease  advances,  until  in  advanced  cases  it  is 
constantly  present  to  a  greater  or  less  degree. 

Cough  is  commonly  found,  and  is  due  to  the 
chronic  bronchitis  which  usually  accompanies 
emphysema.  Sputum  may  be  present,  usually 
scanty,  and  attacks  of  haemoptysis  may  occur. 
The  extent  of  the  dyspnoea  may  be  taken  as  a 
measure  of  the  extent  of  the  disease. 

Cyanosis  is  usually  present.  In  slight  cases 
it  may  appear  only  on  exertion,  but  in  severe 
cases  it  is  present  in  a  marked  degree,  and  more 
severe  cyanosis  is  seen  in  this  than  in  any  other 
disease,  except,  perhaps,  congenital  morbus 
cordis.     The    cyanosis    is    accompanied    by    a 


polycythsemia,  the  red  cells  reaching  eight  to  ten 
millions  per  cm.  Clubbing  of  the  fingers  and 
toes  usually  occurs. 

The  veins  at  the  root  of  the  neck  are  distended 
and  may  show  pulsation;  they  may  fill  from 
below,  thus  indicating  that  the  valves  at  the 
openings  of  the  jugular  veins  are  incompetent. 

The  chest,  in  a  well-marked  case,  is  enlarged 
in  all  its  diameters ;  it  is  as  though  in  a  state  of 
permanent  inspiration  and  is  often  described 
as  "  barrel-shaped."  The  neck  thus  appears 
short  and  thick,  the  accessory  muscles  of 
respiration  being  well  developed. 

The  ribs  are  widely  separated,  being  more 
horizontally  placed  than  normal.  The  inter- 
costal spaces  are  drawn  in  Avith  inspiration, 
owing  to  the  non-expansion  of  the  emphysema- 
tous lung.     They  bulge  on  coughing. 

The  subcostal  angle  is  wide  and  a  row  of 
dilated  venules  is  to  be  seen  along  a  line  corre- 
sponding to  that  joining  the  attachments  of 
the  diaphragm.  This  may  be  found  to  a  slight 
degree  in  perfectly  healthy  people,  and  so  is  of 
no  diagnostic  import  unless  well  marked. 

Vocal  fremitus  is  diminished  over  the  lung 
in  emphysema.  The  cardiac  impulse  is  feeble 
or  absent,  owing  to  the  pericardium  being 
covered  by  lung  to  a  greater  extent  than 
normally.     Epigastric  pulsation  is  well  marked. 

The  note  to  percussion  is  hyper-resonant  and 
may  have  a  distinctly  "  boxy  "  quality.  The 
area  of  cardiac  dullness  is  much  diminished,  and 
the  hepatic  dullness  may  not  extend  above  the 
seventh  or  eighth  rib,  instead  of  reaching  the 
sixth  rib,  as  it  does  normally,  in  the  mid-clavi- 
cular line.  The  diaphragm  is  depressed  and  the 
liver  is  displaced  downwards ;  the  abdomen  thus 
becomes  more  prominent.  A  resonant  note 
may  often  be  obtained  as  low  as  the  twelfth  rib 
posteriorly. 

The  most  noticeable  change  in  the  respiratory 
murmur  is  that  the  expiratory  phase  is  much 
prolonged,  owing  to  the  diminution  in  the 
elasticity  of  the  lung.  The  change  from 
inspiration  to  expiration  is  more  marked  than 
normal,  and  often  a  few  added  sounds  are  to  be 
heard  scattered  over  the  chest  due  to  an  accom- 
panying bronchitis.  In  cases  where  the  right 
ventricle  is  failing  fine  rAles  at  the  end  of 
inspiration  may  be  heard  at  the  bases. 

The  cardiac  sounds  are  usually  very  indistinct, 
their  intensity  depending  upon  the  degree  of 
emphysema  and  the  amount  of  lung  covering 
the  heart.  The  pulmonary  second  sound  is 
usually  accentuated,  owing  to  the  obstruction 
to  the  pulmonary  circulation. 

Emphysema  rarely  presents  much  difficulty 
in  diagnosis.  The  appearance  of  the  patient, 
the  character  of  the  percussion  note,  the  pro- 
longed expiratory  murmur,  together  with  the 
disposition  of  tlie  thoracic  viscera,  are  generally 
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sufficient  data  on  which  to  frame  a  diagnosis. 
It  has  to  be  distinguished  from  pneumothorax, 
cardiac  dyspnoea,  and  aneurysm  of  the  trans- 
verse arch  pressing  upon  the  trachea.  In 
estimating  a  prognosis  in  a  case  of  emphysema 
it  should  be  remembered  that  the  disease  is 
invariably  a  progressive  one,  that  the  rate  of 
progression  depends  upon  the  extent  to  which 
the  primary  cause  of  the  disease  can  be  removed, 
upon  freedom  from  attacks  of  chronic  bronchitis, 
and  upon  the  integrity  of  the  heart  and  blood- 
vessels. 

The  vast  majority  of  such  cases  die  from  the 
secondary  effects  upon  the  circulatory  system. 

Treatment.  There  is  no  cure  for  such  a 
disease.  One  is  not  as  a  rule  called  upon  to 
treat  emphysema,  but  the  circulatory  dis- 
turbances which  follow  in  its  train. 

Avoidance  of  the  primary  determining  cause 
is  of  the  first  importance.  Attacks  of  bronchitis 
are  to  be  particularly  guarded  against,  and  those 
who  can  arrange  it  should  winter  in  warmer 
climes.  Any  form  of  exercise  which  induces 
dyspncea  should  be  forbidden.  The  patient's 
own  sensations  are  the  best  guide  to  the  amount 
of  exercise  he  can  stand  with  safety.  No  drug 
has  the  slightest  effect  on  the  lesion  in  the  lung, 
though  relief  can  often  be  obtained  by  treating 
the  accompanying  bronchitis.  Iodide  of  potas- 
sium in  doses  of  five  to  fifteen  grains  should 
be  given  and  may  be  combined  with  carbonate 
of  ammonium  where  the  secretion  is  scanty. 
All  the  usual  remedies  prescribed  in  chronic 
bronchitis  are  applicable  here.  Morphia  is 
contra-indicated  in  the  presence  of  emphysema ; 
it  diminishes  secretion,  abolishes  reflex  action 
and  depresses  the  respiratory  centre,  so  that  it 
is  a  highly  dangerous  drug  to  use.  Cod-liver 
oil  is  an  excellent  remedy  to  prescribe  as  a 
routine  in  such  cases.  The  diet  should  be  light 
and  the  main  meal  should  be  taken  at  midday. 
Dyspepsia  and  flatulence  should  be  carefully 
guarded  against.  Considerable  ease  can  often 
be  obtained  by  wearing  a  broad  flannel  belt 
round  the  lower  part  of  the  thorax,  it  thus  being 
constricted  and  the  diaphragm  more  arched. 
The  range  of  respiratory  movement  is  by  this 
means  increased  and  the  secretion  more  readily 
expelled.  A  compressed  air  bath  is  an  excellent 
adjunct  to  the  treatment  of  emphysema.  The 
patient  lives  in  the  bath  for  thirty  minutes  daily. 
Under  such  treatment  the  dyspnoea  becomes 
less  marked  and  capacity  for  work  and  exercise 
are  much  increased.  H.  P. 

CHRONIC    INTERSTITIAL    PNEUMONIA 

This  disease  is  often  known  as  pulmonary 
cirrhosis,  fibroid  lung  or  fibroid  pneumonia. 
It  is  the  name  given  to  a  clinical  group  of 
conditions,  all  of  which  have  one  pathological 


feature  in  common,  that  of  fibrosis  of  the  lung. 
The  symptoms  found  in  this  group  are  in  the 
main  due  to  contraction  of  the  fibrous  tissue 
and  consequent  distortion  of  the  lung  and 
displacement  of  the  heart  and  great  vessels. 
The  conformation  of  the  thoracic  parietes  is  also 
altered. 

Fibrosis  of  the  lung  may  be  induced  by  any 
inflammatory  process  taking  place  in  the  lung. 
The  fibrosis  may  be  localised  or  diffuse.  Local 
fibrosis  occurs  around  tuberculous  deposits, 
gummata,  abscesses,  infarcts,  parasitic  cysts  or 
any  foreign  body  lodged  in  the  lung.  Diffuse 
fibrosis  is  more  important  and  may  follow  lobar 
pneumonia,  in  which  resolution  is  very  slow, 
broncho-pneumonia,  inflammatory  conditions 
of  the  pleura,  collapse  of  a  lung  or  part  of  a  lung 
from  pressure  on  a  bronchus,  or  any  cause  of 
a  pneumonoconiosis.  The  chronic  congestion 
induced  by  disease  of  the  mitral  valve,  especially 
stenosis,  will  in  time  induce  a  diffuse  fibrosis. 

The  symptoms  of  this  state  are  at  first  those 
of  a  general  bronchitis,  and  later  a  gradually 
increasing  dyspnoea  with  cyanosis.  As  the 
fibrosis  increases  the  right  heart  undergoes 
hypertrophy  and  dilatation. 

The  signs  have  reference  to  the  thoracic 
parietes  and  contents.  The  chest  wall  is 
altered  in  shape,  being  flattened  from  before 
backwards,  and  the  shoulder  on  the  affected  side 
is  lower  than  on  the  sound  side.  The  diaphragm 
is  displaced  upwards,  and  consequently  the 
abdominal  viscera  on  the  affected  side  are  on 
a  higher  level.  The  heart  is  drawn  towards 
the  affected  side,  and  when  the  left  lung  is  the 
contracting  one  an  increased  area  of  cardiac 
pulsation  is  often  to  be  seen.  Vocal  resonance 
and  fremitus  are  usually  increased  over  the 
affected  area.  The  percussion  note  is  impaired 
if  the  fibrosis  is  in  relation  to  the  pleura.  It  is 
increased  over  an  area  of  compensatory  emphy- 
sema and  may  be  hyper-resonant  over  a 
bronchiectatic  cavity.  The  deformity  with 
regard  to  the  chest  wall  is  always  greater  when 
the  pleura  is  involved  and  adhesions  are 
present. 

The  prognosis  is  ultimately  bad,  since  we  are 
here  dealing  with  a  progressive  disease,  but  the 
rate  of  progress  varies  in  different  cases.  It  is 
least  rapid  in  those  forms  which  have  their 
origin  in  the  pleura. 

There  is  no  treatment  of  any  avail.  Where 
the  exciting  conditions  exist  everything  should 
be  done  to  prevent  the  disease  being  established. 
Stone-masons,  knife-grinders  and  all  those 
whose  occupation  necessitates  their  breathing 
!  in  dust  particles  should  be  cautioned  against 
mouth  breathing,  and  should,  if  possible,  be 
i  induced  to  wear  masks  through  which  the 
inspired  air  can  be  filtered.  There  is  no  drug 
which  has  any  effect  upon  fibrosis  of  the  lung. 
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Treatment  has  usually  to  be  directed  towards 
the  accompanjTUg  bronchitis  or  the  heart.    H.  P. 

GANGRENE  OF  THE  LUNG 

Gangrene  of  the  Lung  is  a  condition  found 
when  putrefactive  organisms  gain  access  to  a 
necrotic  area.  Necrosis  alone  does  not  eive 
rise  to  gangrene.  The  organisms  found  in 
association  with  gangrene  are  varied  and  are 
both  saprophytic  and  pathogenic. 

Gangrene  of  the  lung  may  follow  many 
conditions.  The  chief  are  lobar  pneumonia, 
broncho-pneumonia  (especially  the  aspiration 
form,  such  as  that  following  diseased  conditions 
of  the  mouth,  perforation  of  the  oesophagus, 
foreign  body  in  the  bronchus),  embolism, 
bronchiectasis,  tubercle  and  septic  Avounds 
associated  -with  injury.  It  is  a  disease  liable 
to  come  on  in  the  aged  and  debilitated,  and  in 
those  suffering  from  chronic  alcoholism  and 
diabetes  meUitus. 

The  disease  is  a  febrile  one,  and  is  accom- 
panied by  cough,  with  copious  and  extremely 
offensive  sputum.  The  fcetor  is  peculiar  and 
characteristic.  The  sputum  contains  many 
organisms,  and  usually  yellow  elastic  tissue 
may  be  found. 

The  cough  is  severe,  prostration  is,  as  a  rule, 
very  marked,  and  the  patient  is  very  ill. 

The  process  may  be  a  localised  one,  or  may  be 
diffuse,  and  the  physical  signs  will  vary  accord- 
ing to  the  extent  and  seat  of  the  lesion.  Foetid 
sputum,  with  signs  in  the  lung,  may  arise  in 
bronchiectasis,  or  when  a  stinking  empyema 
ruptures  into  the  lung,  but  gangrene  of  the  lung 
may  be  distinguished  by  the  finding  of  elastic 
tissue  in  the  sputum  as  evidence  of  lung  destruc- 
tion. This  does  not  occur  in  the  two  former. 
Haemorrhage  may  occur. 

Little  can  be  expected  from  treatment,  and 
the  patients  usually  die.  Spontaneous  evacua- 
tion and  cure  may  occur.  Quinine  and  iron 
should  be  given  in  large  doses  and  inhalations 
of  turpentine  and  creosote  may  prove  beneficial 
in  relieving  symptoms,  though  they  can  have 
no  effect  upon  the  gangrenous  process.  The 
patient  should  be  compelled  to  take  as  much 
nourishment  as  possible  and  alcohol  should  be 
allowed.  Where  the  gangrenous  area  is  circum- 
scribed and  near  the  surface  a  portion  of  a  rib 
should  be  removed  and  the  area  drained.     H.  P. 

ABSCESS  OF  THE  LUNG 
An  Abscess  of  the  Lung  occurs  when  suppura- 
tion takes  place  within  the  lung  tissue  itself. 
It  is  to  be  distinguished  from  suppuration 
within  a  dilated  bronchus,  as  in  bronchiectasis,  or 
suppuration  within  a  cj'st  cavity,  as  in  suppura- 
ting hydatid  cyst. 

An  abscess  of  the  lung  may  occur  under  the 
followins  conditions — 


1.  FolloAving  lobar  or  lobular  pneumonia. 

2.  In  the  course  of  chronic  pulmonary 
tuberculosis  where  secondary  infection  has 
occurred. 

3.  As  a  sequence  of  perforating  wounds,  or 
growths  in  connection  v.'ith.  the  oesophagus 
rupturing  into  the  lung. 

4.  In  connection  with  infective  emboli  from 
the  peripheral  veins  via  the  right  heart  and 
pulmonarj^  artery. 

The  symptoms  and  signs  are  extremely 
variable,  but  abscess  of  the  lung  is  to  be  sus- 
pected when  the  sputum  becomes  offensive, 
(not  the  foetor  of  gangrene),  increased  in  quantity 
and  contains  fragments  of  lung  tissue.  The 
elastic  tissue  is  very  abundant. 

Medical  treatment  can  do  little.  ^Mien 
diagnosed  and  near  the  surface  the  abscess  should 
be  opened  and  drained.  H.  P. 

HiEMOPTYSIS 

In  the  term  haemoptysis  are  included  all 
conditions  where  blood  is  brought  up  from  the 
bronchial  and  pulmonary  vessels  and  expecto- 
rated. It  may  be  due  to  one  or  more  of  the 
following  causes — 

1.  External  injuries.  A  stab  wound  or  a 
fractured  rib  may  injure  the  lung  and  cause 
spitting  of  blood. 

2.  Pulmonary  tuberculosis.  This  disease  is 
the  great  cause  of  haemoptysis,  and  is  probably 
responsible  for  ninety  per  cent,  of  all  cases. 

3.  Lobar  pneumonia.  A  brisk  attack  of 
haemoptj'sis  may  take  place  at  the  commence- 
ment of  the  disease,  or  the  haemoptysis  may  be 
confined  to  the  "  rusty  '"'  sputum. 

3.  Pulmonary  abscess  and  gangrene. 

4.  In  acute  and  chronic  bronchitis  slight 
haemoptysis  may  occur. 

5.  In  bronchiectasis. 

6.  In  chronic  interstitial  pneumonia. 

7.  In  new  growth  of  the  lung. 

8.  In  chronic  mitral  disease.  Haemoptysis 
is  here  chieflj^  seen  in  the  course  ot  mitral 
stenosis,  and  is  then  often  due  to  infarction. 
Congestion  alone  does  not  so  often  cause 
haemoptysis. 

9.  Pressure  of  an  aortic  aneurysm,  or  leakage 
or  rupture  of  it  into  a  bronchus  aaIII  give  rise  to 
haemoptysis. 

10.  Pulmonary  infarcts. 

11.  Certain  blood  diseases.  Purpura  htemor- 
rhagica,  scurvy,  haemophilia,  the  leukaemias, 
certain  of  the  acute  specific  fevers. 

12.  Ulceration  of  the  larynx  or  bronchial 
passages. 

13.  Vicarious  menstruation.  With  suppres- 
sion of  the  menses  in  young  women  an  attack 
of  haemoptysis  may  occur  at  the  menstrual 
period  in  the  absence  of  any  sign  of  disease. 

In  arriving  at  a  diagnosis  as  to  the  seat  of  the 
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bleeding  being  below  the  glottis,  a  chronic 
pharyngitis,  with  dilated  and  bleeding  veins, 
or  bleeding  gums  should  always  be  carefully 
excluded. 

In  pulmonary  tuberculosis,  the  disease  in 
which  haemoptysis  most  frequently  calls  for 
treatment,  the  amount  of  bleeding  varies  very 
much  in  quantity.  It  may  consist  of  a  few 
streaks  ordj^  and  then  calls  for  no  special 
treatment  beyond  that  of  the  disease  in  which 
it  occurs.  It  may  be  more  marked,  and  the 
quantity  may  vary  from  an  ounce  to  half  a  pint. 
This  is  about  the  extent  of  the  haemoptysis  in 
the  large  majority  of  cases  in  which  the  haemop- 
tysis demands  treatment  or  in  which  treatment 
can  be  of  any  avail.  In  still  other  cases  the 
haemoptysis  may  be  so  marked  that  a  large 
quantity  of  blood  is  lost  in  a  few  seconds,  and 
so  the  result  of  such  extensive  haemorrhage  is 
usually  a  fatal  one.     These  cases  are  rare. 

The  indications  for  treatment  are  :  (1)  To 
reduce  the  force  and  frequency  of  the  heart 
beats.  (2)  To  lower  the  blood  pressure.  (3) 
To  keep  the  patient  mentally  and  physically 
as  quiet  as  possible.  Patients  rarely  die  of 
haemoptysis,  and  everything  should  be  done  to 
reassure  them.  The  patient  should  lie  on  the 
affected  side  if  the  seat  of  the  lesion  is  known. 

Opium  should  be  freely  given  to  quieten  the 
cough,  to  lessen  the  heart's  action,  to  lower  the 
blood  pressure  and  to  render  the  patient  drowsy. 
It  is  best  given  as  morphia  hypodermically. 
Active  purgation  should  also  be  used;  salines 
are  the  best  drugs  for  this  purpose.  Vaso- 
constrictors should  not  be  used,  such  as  ergot  or 
adrenalin,  since  they  cause  a  general  rise  of 
blood  pressure,  and  it  is  doubtful  if  the  lungs 
contain  vasomotor  nerves.  Vaso-constrictors 
would  thus  induce  a  rise  of  blood  pressure  in 
the  lungs  and  cause  an  increase  of  the  haemor- 
rhage. If  morphia  and  purgatives  fail  to  arrest 
the  haemorrhage  no  other  drugs  avlII  do  so.  The 
diet  should  be  light,  and  everything  should  be 
done  for  the  next  ten  days  after  the  haemoptysis 
has  ceased  to  keep  the  blood  pressure  as  low 
as  possible. 

In  the  severe  type  of  haemoptysis  the  patient's 
head  should  be  drawn  over  the  side  of  the  bed, 
and  the  blood  allowed  to  run  out  of  his  mouth 
to  prevent  him  drowning.  H.  P. 


DISEASES    OF    THE    PLEURA 

Pleurisy 

Inflammation  of  the  pleura  occurs  in  the  dry 
form  or  accompanied  by  serous  or  purulent 
effusion.  It  may  be  a  primary  disorder  or 
secondary  to  other  conditions.  In  reference  to 
its  clinical  course  it  may  be  acute  or  chronic. 

Fibrinous   Pleurisy. — This  form    occurs    as    a 


'priinanj  condition,  and  has  been  attributed  to 
exposure  to  cold,  but  this  is  a  doubtful  cause. 
It  is  recognized  by  pain  in  the  side,  ^^•ith  some 
febrile  disturbance,  and  a  friction  rub  heard 
over  a  localised  area  of  the  chest.  The  condi- 
tion lasts  as  a  rule  for  a  few  days. 

As  a  secondary  affection,  it  is  generally 
associated  with  acute  pneumonia,  cancer, 
abscess  or  gangrene  of  the  lung,  also  with 
pulmonarj^  tuberculosis  and  syphilis.  It 
generally  occurs  in  the  neighbourhood  of  the 
primary  lesion.  It  may  be  apical,  basal  or 
double.  It  may  be  rheumatic,  and  I  have  noted 
it  in  association  with  herpes  zoster. 

The  symptoms  are  pain,  cough  and  friction, 
and  in  addition  there  are  the  evidences  of  the 
primary  disease. 

Serous  or  Serofibrinous  Pleurisy. — Exposure 
may  be  regarded  as  a  predisposing  factor  in 
this  condition.  Its  microbic  origin  is  undoubted 
and  the  majority  of  cases  have  been  shown  to 
be  due  to  tubercle  by  the  post-mortem  findings 
when  unexpected  death  has  taken  place  during 
an  attack,  and  by  the  subsequent  history  of 
pulmonary  tuberculosis  which  follows  in  so  large 
a  proportion  of  cases.  It  occurs  in  cases  of 
Bright's  disease,  cirrhosis  of  the  liver  and  cancer, 
all  of  Avhich  are  frequently  associated  Mdth 
tuberculosis.  Other  cases  are  of  pneumococcal, 
streptococcal,  staphylococcal,  or  gonococcal 
origin,  or  due  to  infection  A^th  Friedlander's 
bacillus,  tj'phoid  or  diphtheria.  The  condition 
not  uncommonly  arises  during  the  course  of 
the  infective  exanthems,  especially  scarlet  fever 
in  children.  Its  tubercular  origin  is  best  shown 
by  inoculation  A^dth  the  effused  fluid,  and  the 
larger  the  quantity  of  the  fluid  used  the  more 
certam  the  result.  Li  a  considerable  proportion 
of  acute  effusions  I  have  found  Moro's  tuber- 
culin test  give  a  markedl}'  positive  reaction. 
The  fluid  effused  is  generally  clear,  of  an  amber, 
straw,  lemon  or  pale  sherry  colour ;  the  specific 
gravity  ranges  from  1005  to  1020.  It  coagulates 
on  standing.  It  may  be  rendered  slightly 
turbid  from  the  presence  of  leucocytes.  It  con- 
tains endothelial  cells,  red  blood  corpuscles,  and 
fibrin.  Li  some  cases  cholesterm,  uric  acid  and 
sugar  have  been  found.  The  amount  effused 
may  range  from  half  to  many  pints.  The  fluid 
may  be  quite  free  in  the  plem-al  sac,  enclosed 
in  a  meshwork  of  fibrinous  material  or  loculated 
and  in  other  instances  localised  and  shut  off  in  a 
definite  region. 

Symptoms.  The  illness  is  not  usually  heralded 
by  any  prodromal  symptoms.  It  may^  come 
on  quite  insidiously  and  A\dthout  any  acute 
symptoms,  so  that  the  patient  may  suffer- 
little  or  no  inconvenience  beyond  some  dyspnoea 
on  exertion,  and  when  medical  advice  is  first 
solicited  a  large  effusion  may  be  already  present. 
Other    cases    suffer    rather    severe    symptoms 
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according  to  the  initial  cause,  and  the  condition 
be  ushered  in  with  a  rigor.  The  onset  again 
may  resemble  an  acute  pneumonia.  Wliere 
the  disease  at  its  commencement  is  accompanied 
by  definite  symptoms  they  are  generally  those 
of  an  acute  dry  pleurisy  at  first,  and  comprise 
pain  in  the  affected  side,  described  as  a  "  stitch," 
which  is  aggravated  A\'ith  each  inspiration,  and 
generally  situated  in  the  submammary  region. 
The  pain,  however,  may  occur  in  the  back  at 
the  spinal  margin  or  lower  angle  of  the  scapula, 
and  when  tlie  pleurisy  commences  low  down  it 
may  be  referred  to  the  abdomen,  and  simulate 
an  acute  abdominal  condition.  There  is  a 
variable  amomit  of  dry  cough  which  increases 
the  pain.  The  respirations  are  frequent  and 
shallow  because  of  the  pain,  and  often  accom- 
panied by  a  short  "  catch "  at  the  end  of 
inspiration.  The  pulse  is  increased  in  frequency, 
the  temperature  raised  to  100°  F.  or  it  msij 
reach  103°  F.  The  temperature  is  higher  on 
the  affected  side.  With  the  pyrexia  there  are 
symptoms  of  general  fever.  This  constitutes 
the  first  stage,  and  is  accompanied  by  the 
physical  signs  of  dry  pleurisy,  comprising 
diminished  respiratory  movement  on  the  affected 
side,  possibly  friction  fremitus  on  palpation, 
and  a  definite  to  and  fro  localised  friction  rub 
on  auscultation. 

With  the  development  of  the  second  stage  or 
stage  of  effusion  the  symptoms  and  physical 
signs  change  in  character.  The  pain  disappears, 
the  patient  lies  on  the  affected  side,  the  dyspnoea 
may  become  more  marked,  due  to  pain  if 
persistent,  or  fever  and  compression  of  the  lung. 
The  temperature  falls  somewhat  and  may 
remain  lower,  or  become  intermittent,  the  cough 
may  be  less  troublesome,  but  accompanied  by 
some  mucus  which  may  contain  streaks  of  blood. 
The  pulse  generally  increases  in  frequency  as 
the  fluid  increases  in  quantity. 

The  physical  signs  comprise  disappearance 
in  whole  or  part  of  the  friction  rub,  distension 
of  the  affected  side,  loss  of  movement,  and 
Ansible  dislocation  of  the  heart's  apex  beat  from 
the  normal,  and  in  a  direction  opposite  to  the 
affected  side.  Palpation  corroborates  these 
signs,  and  slight  oedema  of  the  thoracic  waU  may 
be  detected.  Vocal  vibrations  are  diminished 
or  obliterated,  a  physical  sign  which  is  of  great 
importance.  In  children,  however,  the  vocal 
fremitus  is  not  always  lessened  or  lost.  Per- 
cussion reveals  a  diminished  resonance  of  note 
and  with  much  effusion  a  characteristic 
"  wooden  "  dullness  with  a  peculiar  sense  of 
resistance  to  the  finger.  Above  the  level  of  the 
fluid  the  note  is  a  high-pitched  tympany,  known 
as  Skodaic  resonance,  best  elicited  just  below 
the  clavicle,  or  even  in  the  supraspinous  fossa. 
Traube's  resonant  area  on  the  left  side  may  be 
encroached  upon  or  quite  obliterated  by  a  large 


effusion.     When  not  complete  the  dullness  in 

!   this  area  is  generally  movable  on  respiration. 

'  The  diaphragm  is  depressed,  and  with  right- 
sided  effusion  the  liver  may  be  felt  and  percussed 
below  the  costal  margin.  The  area  of  dullness 
in  effusion  passes  over  the  middle  line  in  front, 
but  rarely,  if  ever,  above  the  level  of  the  second 
rib ;  it  becomes  continuous  with  the  cardiac 
dullness  which  is  dislocated  to  one  or  other  side. 
Behind,  a  triangular  area  of  impaired  resonance, 
Grocco's  triangle,  may  be  elicited  on  the  side 
opposite  to  the  effusion,  the  apex  of  the  triangle 

i  indicating  the  upper  level  of  the  fluid,  the  outer 

I  side  of  the  triangle  passing  downwards  and 
outwards  from  the  spine ;  it  has  been  so  evident 
in  some  cases  that  the  exploratory  needle  has 
been    used    on    that   side.     Direct    or  indirect 

:  percussion  of  the  spine  elicits  impaired  bone 
resonance   from  the   upper  limit   of  the   fluid 

i  downwards.  The  upper  level  of  the  fluid 
describes  an  S-shaped  curve  from  the  spme 
to  the  front  of  the  chest,  the  dome  of  the  S 

1  being  in  the  lateral  and  scapular  regions.  The 
upper  level  of  the  fluid  may  alter  mth  change 
of  posture,  if  the  effusion  be  small,  but  it  does 
so  very  slowly,  and  does  not  compare  with  the 
alteration  which  takes  place  in  hydro -pneumo- 
thorax, or  even  in  passive  hydro  thorax  alone. 
As  the  heart  is  dislocated  transversely  and  does 
not  rotate,  the  right  ventricle  may  be  seen  and 
felt  pulsatmg  to  the  right  of  the  sternum  in 

'  cases  of  considerable  left-sided  effusion;  in 
right-sided  effusion  the  apex  beat  may  be  felt 

i  and  percussed  in  the  left  lateral  region.  When 
the  effusion  is  double  this  alteration  of  position 
may  be  modified  or  absent. 

On     auscultation    the     breath    somids     are 
modified.     Wlien    the    effusion    is    insufficient 

!  to  compress  the  bronchi,  one  may  hear  distant 
tubular  breathing  with  a  ch  whiff,  especially 
noticeable  with  expiration.  As  the  lung  becomes 
more  compressed  the  area  of  effusion  becomes 

■   quite   silent,   but   there  often    remains,    espe- 

j  cially  in  children,  an  area  of  harsh  or  bronchial 
breathing  at  the  side  of  the  spine,  in  the 
inter- scapular  area,  where  the  compressed  lung 

'  is  situated.     The  friction  sound  disappears  as 

I  the  fluid  collects,  but  it  may  be  found  at  times 
at  the  upper  border.  In  children,  however,  the 
auscultatory  phenomena  may  resemble  those  of 

I  solid  lung.     Above  the  level  of  the  fluid  the 

t  breath  soiuids  are  exaggerated.  The  vocal 
resonance  is  diminished  or  lost,  as  a  rule,  over 
the  effusion,  but  in  the  region  of  the  lower 
scapular  angle  the  vocal  vibrations  are  trans- 
mitted with  a  reed-like  quality.  This  aego- 
phonic  resonance  is  also  heard  at  the  upper 
level  of  the  fluid  in  some  cases.  In  other 
instances  when  the  bronchi  are  not  fully  com- 
pressed   the    vocal    resonance    in    increased, 

[  especially  in  children.     The  whispered  voice  is 
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said  to  be  transmitted  through  serous  fluid 
but  not  through  pus.  This  is  known  as  BaeeUi's 
sign ;  but  my  experience  does  not  support  this 
distinction .  Effusions ,  according  to  their  nature , 
seem  to  have  a  selective  influence  rather  than  a 
whoUy  inhibitive  one  on  the  transmission  of  vocal 
vibrations. 

On  auscultating  the  heart  a  systolic  murmur 
may  often  be  detected  either  at  the  aortic  or 
pulmonary  areas,  seldom  at  the  apex.  This 
usually  disappears  when  the  fluid  subsides  or 
is  drawn  off.  Pleuro -pericardial  friction  may 
also  be  present,  especially  when  the  effusion 
is  left-sided,  the  friction  sound  having  a  dual 
time,  synchronous  A\dth  the  heart  beat  and 
respiration ;  the  former  continuing,  the  latter 
ceasing  when  the  breath  is  held. 

On  the  absorption  of  the  fluid  the  respiratory 
phenomena  gradually  return  to  normal,  but 
this  may  take  place  slowly  and  incompletely 
for  some  time.  Friction  may  return  as  the 
pleural  surfaces  come  into  apposition,  but  I  do 
not  think  this  occurs  as  frequently  as  is  generally 
supposed.  Crepitations  and  rales  may  be  I 
detected  in  scattered  areas.  ' 

The  course  of  the  disease  varies.  In 
moderate  cases  the  constitutional  disturbance 
may  cease  in  about  a  week  or  ten  days  and 
the  fluid  be  absorbed.  Even  in  large  effusions 
absorption  may  take  place,  but  there  is  left 
behind  diminished  respiratory  phenomena, 
which  may  persist  for  months,  with  some 
impairment  of  percussion  note.  With  absorp- 
tion of  the  fluid  the  pulse  drops  in  frequency ; 
when  aspirated,  a  recurrence  of  pulse  frequency 
indicates  a  re- collection  of  fluid.  Sudden 
and  unexpected  death  may  take  place  during 
the  course  of  pleural  effusion,  especially  on 
exertion  or  stooping.  This  danger  must  not 
be  forgotten.  If  fluid  has  existed  for  a  con- 
siderable period  it  may  break  through  the  lung 
or  chest  wall. 

Prognosis.  This,  as  a  rule  is  good,  but  in 
view  of  the  large  number  of  cases  which  are 
tubercular  in  origin,  a  guarded  prognosis  should 
be  given,  as  there  is  great  probability  of  the 
subsequent  development  of  pulmonary  tuber- 
culosis. As  a  rule,  pneumococcal  empyema 
ends  favourably  and  even  when  aspirated  only. 
In  comparison  to  the  probability  of  subsequent 
pulmonary  tuberculosis  foUowing  serous  effu- 
sion, empyema  is  rarely  followed  by  it.  In 
chronic  cases  cerebral  abscess  may  occur  as  a 
sequel. 

Tuberculous  Pleurisy. — Attention  has  already 
been  drawn  to  the  close  association  of  pleurisy 
and  tuberculosis.  It  may  be  a  very  early 
sign  of  developing  tuberculosis.  Pulmonary 
tuberculosis  may  infiltrate  the  apex  while  the  ^ 
pleurae  shows  definite  signs  of  infection  at  the  | 
base.     The   miliary  form  is   usually  dry,   and 


may  cause  protective  adhesions.  In  a  few 
instances  one  meets  with  double  dry  pleurisy, 
which  is  tubercular  in  origin.  I  have  known 
it  to  attack  practically  the  whole  of  both 
pleurae  without  any  immediate  lung  affection. 
As  before  stated,  it  is  a  common  cause  of 
effusion.  The  physical  signs  when  dry  or 
with  effusion  are  those  which  have  been 
previously  described. 

Hsemorrhagic  Pleurisy. — The  effusion  is  haemor- 
rhagic  in  many  cases  of  malignant  disease  of  the 
lung,  pleura  or  mediastinum ;  the  initial  effusion 
may  be  quite  clear,  but  at  one  time  or  other  it 
becomes  blood-stained.  It  is  found  in  certain 
cases  of  Bright's  disease,  malignant  fevers, 
cirrhosis  of  the  liver,  and  a  certain  percentage 
of  tubercular  cases.  The  character  of  the  fluid 
is  revealed  by  the  aspirating  needle.  The 
presence  of  blood  in  the  fluid  is  strong  evidence 
of  malignant  disease. 

Diaphragmatic  Pleurisy. — Inflammation  of  the 
pleura  in  this  region  is  commonly  dry,  in  rare 
instances  it  may  give  rise  to  a  circumscribed 
basal  effusion.  Pleurisy  in  this  position  gives 
rise  to  considerable  pain,  the  diaphragm  is 
fixed,  and  abdominal  movement  may  be  im- 
peded on  the  affected  side.  The  pain  may  be 
referred  along  the  attachment  of  the  dia- 
phragm, or  low  down  in  the  abdomen,  and  on 
the  right  side  simulate  appendicitis  so  closely 
as  to  lead  to  error  in  diagnosis.  This  peculiarity 
should  be  remembered  particularly  in  children, 
but  both  in  them  and  adults  in  all  cases  with 
abdominal  pain  the  chest  should  be  carefully 
examined.  It  may  also  simulate  perforated 
gastric  ulcer.  On  the  left  side  particularly 
perforation  of  an  ulcer  at  the  cardiac  end  of  the 
stomach  may  give  rise  to  friction  extending 
along  the  basal  area  of  the  pleura,  but  this  is 
really  peritoneal  in  origin,  and  has  a  different 
quality  to  .pleural  friction,  being  softer  in 
character  and  more  distant  in  position  when 
the  ear  is  accommodated  for  this  purpose 
during  auscultation.  I  have  verified  this  in 
several  cases  where  the  condition  closely 
resembled  pleurisy  but  was  really  stomach 
perforation.  On  the  other  hand,  I  have  known 
the  abdomen  to  have  been  opened  for  the  latter 
condition  which  proved  negative,  and  some 
time  afterwards,  when  the  case  came  under  my 
observation,  it  was  found  that  a  localised  left- 
sided  basal  empyema  was  responsible  for  a 
condition  which  had  so  closely  resembled 
gastric  perforation  as  to  have  led  to  abdominal 
section. 

There  is  much  dyspnoea  with  diaphragmatic 
pleurisy,  and  it  may  give  rise  to  attacks 
resembling  angina  pectoris.  Hiccough  is  some- 
times present.  Friction  may  be  absent,  and 
as  a  rule  the  subjective  symptoms  in  many 
cases  are  greater  than  the  physical  signs. 


GENERAL  MEDICINE 


150 


PLEURISY— DIAGNOSIS 


Encysted  Pleuritic  Effusion. — This  takes  place 
by  the  adhesions  shutting  off  the  fluid  into  one 
or  more  circumscribed  pockets.  In  order  to 
establish  the  diagnosis  the  exploratory  needle 
must  be  freely  used. 

Interlobar  Pleurisy. — In  every  case  of  diffuse 
pleurisy  the  interlobar  surfaces  are  more  or 
less  affected,  collections  of  serous  fluid  or  pus 
may  become  imprisoned  in  these  situations, 
and  if  left  may  perforate  bronchi.  The  area 
of  impaired  resonance  or  dullness  is  located 
someA\'here  along  the  line  of  the  sulcus,  Avith 
probably  a  clear  apex  and  base.  In  such  cases 
the  exploratory  needle  should  be  used  in  spaces 
along  this  Ime. 

Diagnosis  of  Pletirisy.  The  diagnosis  is 
usually  easy  from  the  physical  signs  :  Pleuro- 
dynia may  resemble  pleurisy,  but  the  pain  of 
the  former  is  not  only  associated  with  respiration  ; 
but  with  general  body  movement,  and  there  is 
an  absence  of  physical  signs.  Herpes  zoster 
gives  rise  to  severe  pain  referred  to  definite  areas 
with  tender  points,  the  pain  is  not  definitely 
affected  by  respiration,  there  may  be  consider- 
able intermissions,  and  the  usual  crop  of 
vesicles  sooner  or  later  reveals  the  nature  of 
the  condition.  Li  two  cases,  however,  I  have 
met  with  fuie  pleuritic  inspiratory  friction 
with  herpes  zoster,  in  one  at  the  apex  a  diagnosis 
of  apical  phthisis  had  been  made,  but  the 
eruption  appeared  in  the  subclavicular  fossa, 
on  the  shoulder  and  doAvn  the  arm.  It  may  be 
that  an  eruption  may  take  place  on  the  parietal 
pleura.  When  there  is  slight  effusion  the 
condition  may  resemble  acute  pneumonia,  but 
the  onset  of  the  latter  is  more  severe,  and  there 
is  the  characteristic  sputum  containing  pneumo- 
cocci.  One  must  remember,  however,  that 
pneumococcal  pleurisy  may  be  present  from  the 
outset,  in  which  the  constitutional  disturbance 
is  similar  to  pneumonia  without  affection  of  the 
lung,  it  may  run  a  precisely  identical  clinical 
course  and  end  with  crisis,  the  sputum  may  be 
scanty  and  not  rusty.  The  pain  is  usually 
more  severe,  the  resolution  is  unaccompanied 
by  redux  crepitation,  and  physical  signs  remain,  : 
when  in  pneumonia  they  should  have  dis- 
appeared. In  these  cases  purulent  effusion  is  j 
not  uncommon  and  gives  rise  to  a  more  wooden 
dullness  than  pneumonia,  with  absent  vocal 
fremitus.  Auscultation  is  often  deceptive  and 
the  interpretation  of  the  physical  signs  difficult, 
so  that  the  use  of  the  exploratory  needle  is 
demanded.  With  effusion  the  mediastinal 
contents  and  other  organs  are  altered  in  position, 
and  the  dull  area  of  fluid  does  not  correspond 
to  the  shape  of  a  lobe  as  it  does  in  lobar  pneu- 
monia. Massive  pneumonia  may  resemble  fluid, 
but  the  area  of  dullness  does  not  trespass 
beyond  the  pulmonary  boundaries  as  fluid 
does,  although  the  lung  may  be  "  silent." 


Blocking  of  a  bronchus  may  simulate  pleuritic 
effusion  closely,  but  in  the  latter  the  "  silence  " 
of  the  lung  is  never  complete.  In  my  experience 
a  complete  block  of  a  bronchus  causes  absence 
of  respiratory  phenomena  in  the  area  supplied 
such  as  effusion  never  does.  The  use  of  the 
needle  is  necessary.  In  one  case,  however,  the 
needle  revealed  pus,  having  passed  through  a 
thin  layer  of  lung  into  a  large  pulmonary 
abscess  ;  the  latter  discharged  through  a 
bronchus  and  caused  fatal  suffocation,  and  the 
autopsy  revealed  a  bronchus  blocked  by  a  clove 
which  had  set  up  suppuration  and  excavation 
of  the  lung.  In  this  case  the  lung  was  quite 
silent.  With  a  syringe  acting  perfectly,  the  pus 
from  an  abscess  of  the  lung  may  be  found  to  be 
aerated,  which  is  helpful  in  diagnosis  between  it 
and  extra-pulmonary  purulent  effusion. 

Pericardial  effusion  may  be  mistaken  for 
pleural  when  large  and  extending,  as  it  often  does, 
well  over  to  the  left  side.  The  clinical  course 
and  earlier  physical  signs  \\ill  prevent  confusion, 
but  it  must  not  be  forgotten  that  effusion  in 
both  sacs  may  occur  at  the  same  time.  A  large 
pericardial  effusion  may  give  rise  to  basal 
dullness  behmd  with  tubular  breathing  and 
bronchophony  at  the  lower  angle  of  the  scapula 
{vide  Pericardial  Effusion). 

Unilateral  hydrothorax  is  common  in  the 
late  stages  of  heart  disease,  and  may  arise  before 
there  is  any  swelling  of  the  lower  extremities. 
It  usually  occurs  on  the  left  side ;  it  may  be 
double,  but  always  more  pronounced  on  the  left 
side.  New  growths  in  the  thorax  may  simulate 
effusion,  but  the  area  of  dullness  is  more  irregular. 
When  the  fluid  is  aspirated  the  amount  obtained 
is  often  less  than  could  have  accounted  for  the 
physical  signs,  which  may  be  but  slightly 
altered  by  the  procedure.  The  fluid  is  often 
blood-stained  or  markedly  haemorrhagic,  and 
it  may  contain  particles  of  growth;  there  is 
cachexia  and  enlarged  axillary  or  cervical 
glands.  Hj'datid  cyst  of  the  lung  or  pleura 
may  lead  to  difficulty  in  diagnosis.  In  the 
former  the  silent  and  dull  area  is  surrounded  by 
a  zone  of  crepitation,  in  both  the  history  may 
help,  and  the  exploratoryneedle  reveal  the  nature 
of  the  condition.  Where  hydatid  is  suspected 
the  needle  used  should  be  long  and  fine,  and  it 
is  a  useful  rule  not  to  explore  unless  prepared 
to  operate  at  the  same  time,  for  a  hydatid  of 
the  lung  when  pierced  may  leak  into  the  lung, 
rupture  and  cause  suffocation  when  being 
expectorated.  On  the  right  side  abscess  of  the 
liver  may  simulate  pleural  effusion.  There  is 
usually  a  history  of  previous  dysentery  or 
appendicitis,  or  other  abdominal  suppuration. 
The  exploratory  needle  may  be  called  for,  but 
when  the  symptoms  particularly  denote  liver 
abscess,  one  should  be  prepared  to  operate 
at  the  same  or  within  a  very  limited  period,  for 
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if  the  needle  has  to  penetrate  both  pleura  and 
peritoneum  to  reach  the  pus,  infection  of  both 
by  its  track  is  almost  certain  to  follow.  Malig- 
nant disease  of  the  kidney  may  affect  the 
diaphragm,  and  simulate  pleurisy  with  or 
without  effusion.  There  are  the  abdominal 
tumour  and  genito-urinary  sjonptoms  to  help  in 
diagnosis. 

Tn  tubercular  peritonitis  the  distension  of 
the  abdomen  may  raise  the  spleen  and  left  lobe 
of  the  liver  to  such  an  extent  as  to  simulate 
fluid  in  the  left  pleura.  I  have  met  with  two  such 
cases  in  which  exploratory  puncture  was  deemed 
advisable,  but  with  negative  result.  The 
liver  may  be  pushed  up  on  the  right  side  also, 
in  which  case  its  duUness  does  not  extend  to 
the  lower  costal  margin.  It  is  seldom  that 
aneurysm  leads  to  any  great  difficulty  in 
diagnosis,  but  rupture  into  a  pleural  sac  will  give 
rise  to  signs  of  effusion.  Collapsed  lung  may 
simulate  effusion,  but  the  needle  will  clear  up 
anj^  difficulty.  Subdiaphragmatic  abscess  always 
gives  rise  to  difficulty  in  diagnosis,  especially 
if  effusion  above  the  diaphragm  be  present  at 
the  same  time.  There  is  generally  a  history  of 
previous  abdominal  trouble,  and  the  dislocation 
of  thoracic  organs  is  not  the  same.  The  heart's 
apex  may  be  raised  on  the  left  side.  Peritoneal 
friction  may  be  elicited,  abdominal  respira- 
tions impeded  or  reversed.  Rigidity  of  one  or 
other  rectus  muscle  is  usually  present,  and  any 
area  of  dullness  does  not  fall  in  with  the  usual 
march  of  a  pleural  effusion.  On  exploratory 
puncture  the  act  of  respiration  on  the  flow  of 
the  fluid  is  said  to  be  the  reverse  of  that  obtain- 
ing in  pleural  effusion. 

In  all  cases  which  are  not  sufficiently  acute 
to  prevent  it.  X-ray  examination  should  be 
made,  when  possible,  and  in  every  case  before 
exploratory  puncture  if  there  be  doubt  as  to 
such  conditions  as  aneurysm,  abscess  below  the 
diaphragm,  or  where  exploratory  puncture  has 
any  element  of  risk  with  it. 

After  the  effusion  has  been  absorbed  the 
physical  signs  may  remain  obscure  from  thicken-  i 
ing  of  the  pleura,  with  an  impaired  percussion 
note  and  diminished  respiratory  phenomena,  so 
that  it  may  simulate  fluid  remaining,  or  primary 
thickening  of  the  pleura  may  simulate  fluid. 
The  exploring  needle  will  settle  matters. 

As  to  the  nature  of  the  effusion  the  clinical 
history  and  course  may  help.  In  empyema  j 
there  is  always  constitutional  disturbance  in- 
dicative of  suppuration.  The  series  of  symp- 
toms resembling  acute  pneumonia  points  to 
pneumococcal  origin,  and  the  result  is  usually 
favourable.  More  serious  symptoms  are  asso- 
ciated with  streptococcal  and  staphylococcal 
infections.  The  fluid  when  examined  will  reveal 
the  organism. 

In  purulent  effusions  there  is  often  a  mixed 


infection.  Attention  has  been  drawn  to  the 
pecuharity  of  tubercular  effusions,  and  if  an 
effusion  be  found  sterile  it  is  most  probably 
tubercular.  When  associated  with  pus  in  pyo- 
pneumothorax I  have  found  the  pus  swarming 
with  tubercle  bacilli  in  a  few  cases. 

Chronic  Pleurisy. — There  are  three  recognized 
forms  of  chronic  pleurisy.  One,  which  is 
associated  with  effusion,  which  may  come  on 
insidiously  or  follow  an  acute  attack,  which 
has  the  ordinary  characters  of  pleurisy  with 
effusion,  and  the  other  a  chronic  dr}^  pleurisy 
which  may  be  a  sequel  to  an  attack  of  pleurisy 
with  effusion,  or  empyema,  in  which  the 
condition  is  more  marked. 

The  two  layers  of  thickened  pleura  which 
form  the  sac  of  the  empyema  meet  and  adhere 
with  organization.  It  is  generally  basal,  giving 
rise  to  impaired  percussion  note,  vocal  fremitus, 
breath  sounds  and  expansion,  with  varied 
creaking  sounds  in  scattered  areas.  Calcifica- 
tion may  occur,  and  a  small  amount  of  fluid 
may  become  encysted.  The  chest  becomes 
retracted  and  the  lung  carnified.  There  is 
often  chronic  dragging  pain  in  the  side,  and 
after  empyema  patients  may  suffer  from  dis- 
tressing pain  situated  below  the  ribs  in  one  or 
other  hypochrondriac  region.  Bronchiectasis 
may  develop  on  the  affected  side,  and  occasion- 
ally on  both. 

The  third  form  is  a  primitive  dry  pleurisy, 
which  may  foUow  an  attack  of  acute  dry 
pleurisy  or  come  on  insidiously.  The  patient 
may  be  conscious  of  the  friction.  Adhesions 
form,  but  may  give  rise  to  no  physical  signs, 
unless  they  are  thick,  when  they  cause  dimin- 
ished expansion,  and  Litten's  shadow  sign  may 
be  absent  on  respiration.  The  function  of  the 
lung  may  be  unimpaired.  It  is  not  uncommon 
to  find  pleural  adhesions  at  autopsies  which 
have  not  been  preceded  by  any  history  of  acute 
pleurisy,  and  in  elderly  people  soft  thin  adhesions 
may  be  found  over  the  whole  of  both  lungs. 

In  other  cases  primitive  dry  pleurisy  may 
invade  the  lung  with  fibrous  infiltration  running 
into  it  in  strands  and  producing  cirrhosis.  This 
generally  attacks  the  lower  lobe,  producing  the 
"  sclerosed  pleurogenous  pneumonia  "  of  Char- 
cot, with  dilatation  of  the  bronchi. 

In  tubercular  dry  pleurisy  the  pericardium 
and  peritoneum  may  be  affected  also.  Associ- 
ated with  sjrphilis  one  meets  with  dry  pleurisy 
producing  adhesions  at  the  bases,  and  inter- 
fering with  the  functions  of  the  lung.  This  con- 
dition may  come  on  quite  insidiously.  It  is 
more  common  than  it  is  generally  thought  to  be. 

Treatment  of  Pleurisy.  In  simple  acute  dry 
pleurisy,  counter-irritation  over  the  painful  area 
by  means  of  mustard  or  a  blister  is  valuable,  or 
by  the  application  of  a  hot  poultice.  A  hypo- 
dermic injection  of  morphia   may  be  desirable. 
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The  side  may  be  fixed  \\-ith  plaster  to  diminish 
movement.  Salicylate  of  soda,  acetyl-salicylie 
acid,  phenacetin  or  suchlike  preparations  may- 
be given  to  relieve  pain  and  reduce  fever  if 
necessary.  Cough  may  call  for  expectorants 
or  sedatives,  preferably  the  latter,  as  there  is 
little  or  no  expectoration.  Rest  in  bed  is  desir- 
able, with  a  light,  nourishing  diet.  The  bowel 
should  have  attention.  As  a  rule  this  line  of 
treatment  is  sufficient  and  the  condition  sub- 
sides in  a  few  days. 

When  effusion  takes  place,  an  effort  should  be 
made  to  restrict  it,  by  saline  purgation,  Tvith 
sodium  or  magnesium  sulphate  in  concentrated 
solution  every  morning.  Diuretics  such  as 
digitalis,  squill,  acetate  of  potash,  etc.,  may  be 
found  usefiil,  and  to  produce  diaphoresis  a  hypo- 
dermic injection  of  pilocarpine.  A  salt-free 
diet  with  limited  fluid  should  be  advised.  These 
measures  may  be  sufficient  in  some  cases,  but 
the  majority  require  aspiration.  Although 
some  effusions  absorb  naturally  it  is  not  advis- 
able to  wait  too  long  for  this  as  aspiration  is  an 
easy  method  of  reheving  the  patient's  distress. 
It  is  inadvisable  to  wait  longer  than  ten  days, 
and  if  the  effusion  is  great  and  distressing  it 
should  be  aspirated  earher.  Even  if  the  whole 
of  the  fluid  cannot  be  withdra-^Ti  at  once,  the 
removal  of  part  may  be  sufficient  to  start 
absorption  of  the  remainder.  Fever  and  other 
constitutional  disturbance  is  no  contra-indication 
to  the  procedure. 

Paracentesis  thoracis  should  be  performed 
through  the  sixth  or  seventh  intercostal  space 
at  the  mid  or  post  axillary  line,  or  at  the  lower 
scapular  angle  in  the  eighth  space,  keeping  near 
the  upper  edge  of  the  rib.  It  is  essential  to 
use  a  needle  with  a  trocar.  A  simple  sharp- 
pointed  needle  is  dangerous  for  fear  of  injuring 
the  visceral  pleura  or  lung. 

The  skin  may  be  rendered  anaesthetic  by 
means  of  the  chloride  of  ethyl  spray,  but  it 
often  interferes  with  the  easy  introduction  of 
the  needle.  When  there  is  any  special  difficulty 
in  penetrating  the  space,  the  skin  may  be  frozen 
and  a  smaU  incision  made  in  the  skin  prior  to 
inserting  the  needle.  One  may  use  a  bottle 
aspirator,  but  I  prefer  the  simple  cylinder  and 
piston  as  it  is  more  perfectly  under  the  operator's 
control,  although  its  action  may  be  slower  and 
take  more  time.  A  needle  of  fair  calibre  should 
always  be  used.  Very  fine  needles  are  liable  to 
become  blocked  at  any  time,  and  when  there  is 
pus  they  may  not  allow  it  to  flow  at  all. 

Withdraw  the  fluid  slowly,  and  stop  when 
the  patient  develops  irritative  cough,  feels 
sick,  faint,  or  complains  of  suffocation,  dyspnoea, 
or  pain.  It  is  a  valuable  measure  to  inject  into 
the  pleural  sac  after  aspiration  a  drachm  of 
1  in  1000  solution  of  adrenalin  chloride.  Some 
physicians  inject  sterile  air  or  an  indifferent  gas 


into  the  sac,  with  the  view  of  keeping  the  pleurae 
apart,  but  my  personal  experience  does  not  lead 
me  to  advise  it ;  it  prolongs  the  course  of  the 
illness,  and  it  is  doubtful  if  it  has  any  special 
value  in  the  final  result.  Repeat  the  aspiration 
so  long  as  the  fluid  remains  serous,  and  whenever 
it  re-coUects  to  produce  definite  signs,  or  the 
pulse  remains  frequent. 

After  aspiration  cough  may  prove  trouble- 
some and  should  be  allayed.  It  may  be  accom- 
panied by  profuse  expectoration  from  rapid 
oedema  of  the  lung,  this  has  proved  fatal  at 
times,  but  if  the  fluid  be  slowly  drawn  off  there 
is  little  fear  of  this  taking  place ;  personally 
I  have  never  met  mth  it.  Aspiration  is  not 
wdthout  danger,  and  cases  have  been  recorded 
in  which  syncope,  convulsions  and  even  sudden 
death  have  occurred.  Fortunately  they  are 
extremely  rare.  Sudden  death  has  occurred 
more  often  in  children.  I  have  fortunately 
never  seen  any  untoward  result  foUow  para- 
centesis, except  in  one  ease  when  an  enormous 
amount  of  fluid  had  been  present  for  a  long 
time,  and  on  being  mthdrawai  was  followed  by 
surgical  emphysema;  this  and  pneumothorax 
may  follow  if  the  lung  be  injured.  The  possi- 
bility of  this  may  be  prevented  if  due  care  is 
taken,  and  the  fluid  not  completely  A^ithdrawn 
at  one  operation.  In  very  chronic  effusions  it 
may  be  advisable  to  incise  the  pleural  sac  and 
drain  it. 

Treatment  of  Empyema.  Apart  from  the 
general  sustaining  and  symptomatic  measures 
called  for  in  this  condition,  the  treatment  is 
essentially  surgical.  As  soon  as  pus  has  been 
discovered  in  the  pleural  sac  by  means  of  the 
exploratory  needle,  nothing  is  to  be  gained  and 
much  may  be  lost  in  delaying  surgical  inter- 
ference. It  is  true  that  a  certam  smaU  number 
of  empyemata  may  be  cured  by  aspiration 
only;  this  is  said  to  be  so  when  the  empyema 
is  of  pneumococcal  origin.  I  have  had  ex- 
perience of  a  few  such  cases,  but  it  is  not  a 
satisfactory  procedure  to  repeat  aspiration  in 
the  hope  of  ultimate  recovery  when  a  more 
definite  and  certain  result  may  be  attained  by 
incision  and  drainage.  This  may  be  done  by 
simple  incision  between  two  ribs,  but  I  think  in 
all  cases  the  operation  should  include  resection 
of  part  of  a  rib,  or  of  more  than  one  if  necessary. 
A  large  drainage  tube  should  be  inserted. 
Prior  to  operation,  if  there  be  a  great  effusion 
it  is  often  an  advantage  to  aspirate  first  and 
operate  the  foUowing  day.  By  this  means  the 
shock  caused  by  a  sudden  evacuation  of  pus  is 
lessened.  The  question  of  subsequent  irrigation 
of  the  empyema  sac  is  still  undecided.  Some 
cases  do  very  weU  without  it.  Li  others  I  have 
had  resource  to  it  v.'iih  advantage,  especially 
when  the  pus  is  foetid  and  producing  severe  tox- 
aemia.   The  kind  of  antiseptic  lotion  used  should 
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be  changed  from  time  to  time.  Irrigation  is  not 
without  danger  and  has  caused  fatal  syncope. 
It  should  not  be  practised  when  there  is  a 
communication  between  the  empyema  and  the 
lung.  The  danger  from  the  administration  of 
a  general  anaesthetic  is  lessened  if  aspiration  be 
performed  prior  to  operation.  When  the  ad- 
ministration of  a  general  anaesthetic  is  fraught 
with  danger,  the  operation  is  best  performed 
under  local  anaesthesia;  by  the  injection  of 
eucaine,  or  suchlike,  with  adrenalin  chloride,  at 
the  seat  of  incision.  I  do  not  think  the  after- 
heahng  of  the  wound  is  so  satisfactory  when 
local  anaesthesia  has  been  produced.  The 
surface  of  the  wound  always  has  a  thin  layer 
of  sloughing  tissue  spread  over  it  and  there  is 
a  tendency  to  local  haemorrhage. 

In  tuberculous  empyema  it  may  be  advisable 
to  repeat  aspiration  several  times  before  resort- 
ing to  operation. 

In  cases  where  the  resulting  sinus  refuses  to 
close  up  and  the  lung  does  not  expand  satis- 
factorily, a  further  resection  of  portions  of  one 
or  more  ribs  may  be  necessary  in  order  to  allow 
the  chest  waU  to  sink  into  the  lung. 

Efforts  at  expansion  of  the  lung  should  be 
made  and  respiratory  exercises  advocated  and 
pursued.  Blo-sving  through  a  series  of  bottles 
and  forcing  fluid  from  one  to  the  other  under 
pressure  is  very  useful. 

When  thickened  pleura  and  adhesions  remain 
after  pleuritic  effusion,  whether  simple  or 
purulent,  I  have  found  a  course  of  injections  of 
thiosinamine  preparations,  e.  g.  fibrolysin  or 
iodolysin,  of  considerable  value.  They  are 
contra -indicated  in  tuberculous  cases. 

When  a  sinus  is  slow  in  closing,  a  course  of 
autogenous  vaccine  therapy  has  proved  useful 
in  many  cases. 

After  recovery  from  the  immediate  serious 
condition,  a  change  of  air  either  on  the  sea- 
board or  inland  is  of  great  value,  and  in  order 
to  help  expansion  of  the  lung  a  residence  for 
a  period  at  a  high  altitude  may  prove  very 
beneficial. 

Hydrothorax. — In  contrast  to  acute  pleurisy 
with  effusion,  hydrothorax  consists  of  a  passive 
transudation  of  fluid  into  one  or  both  pleural 
sacs  without  inflammation.  It  is  a  secondary 
process,  the  fluid  is  clear  and  the  pleura  remains 
smooth.     It  is  generally  bilateral. 

It  occurs  as  a  secondary  condition  in  associa- 
tion with  general  dropsy,  w^hether  of  renal, 
cardiac  or  haemic  origin;  also  mth  tumours  of 
the  lung  or  pleura.  It  may  occur  early  in  the 
course  of  scarlatinal  nephritis.  In  renal  cases 
it  is  usually  bilateral ;  in  cardiac  conditions  one 
side,  generally  the  left,  contains  more  fluid  than 
the  other. 

Symptoms.  The  symptoms  and  physical 
signs    are    those   of   double    pleuritic    effusion. 


Dyspnoea  occurring  during  the  course  of 
nephritis,  acute  or  chronic,  or  of  heart  disease, 
indicates  the  probability  of  pleural  effusion, 
and  the  chest  should  be  carefuUy  examined  to 
this  end,  for  effusion  may  come  on  quite  rapidly 
and  unexpectedly  even  without  any  signs  of 
general  dropsy.  Pain,  as  a  rule,  is  absent; 
cough  is  inconstant.  There  is  no  friction  sound 
at  the  outset,  and  some  impaired  resonance  at 
the  bases  with,  at  flrst,  inspiratory  crepitations, 
precede  the  effusion.  The  crepitations  and 
breath  sounds  become  more  distant ;  this  takes 
place  on  the  side  in  which  the  fluid  collects 
more  rapidly.  If,  in  the  course  of  heart  disease, 
such  crepitations  be  found  present  at  both 
bases,  but  on  daily  auscultation  they  are  found 
to  remain  constant  at  one,  while  becoming 
fainter  and  more  distant  at  the  other  -^dth  greater 
impairment  of  percussion  note,  it  is  almost 
certain  that  effusion  has  occurred  at  the  latter, 
and  an  exploratory  puncture  should  be  made. 
When  the  effusion  is  bilateral  there  is  no  dis- 
placement of  mediastinal  contents,  and  when 
there  is  a  greatly  enlarged  heart  the  same  effect 
upon  its  position  does  not  take  place  as  would 
if  the  organ  were  normal,  so  that  in  such  condi- 
tions too  great  reliance  cannot  be  placed  on 
the  alteration  of  cardiac  dullness.  As  a  rule 
there  is  no  fever  from  the  effusion. 

Treatment.  In  addition  to  the  general  treat- 
ment of  the  primary  condition  to  which  the 
effusion  is  due,  aspiration  in  the  ordinary 
way  should  be  practised  and  repeated  when 
necessary. 

Hsemothorax. — Blood  in  the  pleural  cavity  may 
be  the  result  of  trauma,  puncture  or  laceration 
of  the  lung.  An  aneurysm  may  rupture  into  the 
pleura.  Haemothorax  occurs  with  intrathoracic 
malignant  growths,  also  in  the  course  of  pul- 
monary tuberculosis,  cirrhosis  of  the  liver, 
chronic  renal  disease,  and  in  association  with 
altered  blood  states  such  as  purpura,  scurvy, 
leukaemia,  the  haemorrhagic  diathesis,  and 
during  malignant  infective  fevers. 

The  symptoms  depend  upon  the  cause;  the 
signs  are  those  of  fluid  in  the  pleura  which 
is  found  to  be  haemorrhagic  on  exploration. 
There  need  be  no  friction  or  febrile  disturbance. 

Treatment.  This  wall  depend  upon  the  con- 
dition with  which  the  haemothorax  is  associated. 
There  are  no  definite  lines  of  treatment,  each 
case  must  be  considered  on  its  own  merits. 

Chylothorax. — This  is  a  rare  condition  arising 
from  injury  -ndth  rupture,  or  from  obstruction 
of  the  thoracic  duct. 

New  Growths  of  the  Pleura. — Non-malignant 
gro"wi:hs  of  the  pleura  are  very  rare ;  fibroma, 
lipoma  and  osteoma  of  the  parietal  pleura  have 
been  recorded.  Mahgnant  growths  are  rarely 
primary.  Endothelioma  arising  in  the  lym- 
phatics   or,    less    frequently,    from    the    endo- 
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thelium  of  the  pleura  are  the  most  common.  It 
may  affect  the  whole  of  the  serous  membrane, 
often  in  a  thin  layer,  trabeculated  on  the  surface, 
or  there  may  be  quite  a  thick  growth.  It  infil- 
trates the  bronchial  glands,  the  diaphragm, 
the  capsule  of  the  liver,  and  spreads  to  the 
peritoneum  and  omentum.  It  may  resemble 
true  carcinoma,  with,  columns  of  cylindrical 
cells. 

Sarcoma  also  is  a  rare  primar}^  growth, 
varying  in  type  and  structure. 

Secondary  growths  occur  as  carcmoma  or 
sarcoma;  the  former  is  usually  secondary  to 
growth  in  the  mamma,  lung,  bronchus  or  the 
mediastinum.  Secondary  sarcoma  is  usually  a 
late  deposit,  occurring  at  a  remote  period  after 
removal  of  the  original  growth.  Secondary 
growths  may  produce  a  general  and  uniform 
infiltration,  or  appear  in  masses,  which  may 
project  into  the  pleural  sac;  they  may  be 
pedunculated.  In  other  cases  the  deposits 
occur  as  scattered  nodules.  Both  lung  and 
interlobar  pleura  may  be  infiltrated. 

Symptoms  and  Signs.  These  are  very  vari- 
able. The  onset  is  insidious,  there  may  be 
dyspnoea  with  dull  pain  and  tenderness  at  the 
affected  area  or  reflected  elsewhere.  Cough  may 
be  irritable,  unaccompanied  by  fever,  and  A^ith 
little  or  no  sputum ;  the  latter,  when  present, 
may  be  blood-stained.  There  -Rdll  be  irregular 
dullness  and  varied  respiratory  phenomena, 
generally  tending  to  silence  over  the  growth, 
and  sooner  or  later  characteristic  signs  of 
effusion  present  themselves.  When  symptoms 
of  chest  trouble  arise  which  are  greater  than  can 
be  accounted  for  by  the  presence  of  fluid  alone 
malignant  growth  should  be  suspected.  Further, 
when  on  aspiration  the  amount  of  fluid  -oith- 
drawTi  is  not  sufficient  to  account  for  the  total 
physical  signs,  and  these  with  symptoms  are 
only  partially  relieved  or  altered,  the  probability 
of  new  growth  is  strengthened.  In  some  cases 
there  may  be  little  effusion  and  the  needle  may 
be  felt  transfixing  hard,  resistant  material 
often  transmitting  a  grating  feeling  to  the  hand. 
This  is  a  sign  of  some  import. 

Apyrexial  cough  over  a  prolonged  period, 
Mith  signs  of  pleural  implication,  is  an  important 
indication  of  malignant  disease.  The  nature 
of  the  effusion  is  a  valuable  guide  to  diagnosis, 
it  is  often  haemorrhagic,  in  some  cases  the  fluid 
may  contain  fat,  and  particles  of  the  groM^th 
may  be  found. 

Before,  but  especially  after,  inspiration,  loud, 
coarse  friction  may  be  heard,  and  even  friction 
fremitus  felt.  Enlarged  glands  may  be  felt  in 
the  axilla  or  above  the  clavicle  of  the  affected 
side ;  signs  of  enlargement  of  mediastinal  glands 
may  appear,  causing  substernal  or  interscapular 
dullness  and  pressure  symptoms.  During  the 
early  stages  of  the  disease  there  may  be  little 


or  no  cachexia,  but  later  there  may  be  profound 
Avastmg  and  asthenia. 

The  frognosis  is  invariably  hopeless  and  the 
treatment  resolves  itself  into  the  practise  of 
palliative  measures. 

Hydatid  of  the  Pleura. — Primary  hydatid 
cyst  of  the  pleura  is  rare,  it  generaUy  occurs 
secondary  to  deposits  in  the  liver.  There  is  no 
constitutional  disturbance  unless  the  cyst  causes 
suppuration.  If  large  it  may  cause  local 
bulgmg  to  a  variable  degree,  with  impaired 
percussion  resonance,  loss  of  vocal  fremitus  and 
respiratory  sounds  over  the  cyst  area.  At  the 
margins  of  the  cyst  there  may  be  definite 
friction.  X-ray  examination  will  reveal  the 
cyst.  The  history  of  the  case  is  an  aid  to 
diagnosis.  Exploration  with  a  long,  fine  needle 
will  reveal  the  nature  of  the  fluid,  which,  on 
further  examination  after  centrifugalizing,  may 
be  found  to  contain  the  characteristic  booklets. 
The  blood  may  contain  an  excess  of  eosmophile 
cells.  As  a  rule  there  is  no  ectocyst  in  pleural 
hydatid,  the  pleura  taking  its  place. 

Treatment.  Medicinal  treatment  is  of  doubt- 
ful value,  drachm  doses  of  the  tincture  of 
kamala,  large  doses  of  iodide  of  potassium,  and 
the  internal  exhibition  of  turpentine  have  been 
advocated  in  the  hope  of  causing  the  death  of 
the  parasite. 

Successful  results  have  followed  tapping  the 
cyst  with  a  fine  trocar  and  caimula.  Complete 
aspiration  may  be  followed  by  haemorrhage. 
The  features  of  pleural  hydatid  are  practicaUy 
the  same  as  when  the  cyst  is  in  the  lung.  With 
this  in  mind  and  in  view  of  the  danger  of 
tapping  a  pulmonary  hydatid,  by  causing 
rupture  into  the  lung  and  possible  suff'ocation, 
it  is  desirable  to  be  prepared  to  operate  by  free 
incision  and  drainage  at  the  time  the  exploratory 
puncture  is  made.  R.  J.  M.  B. 


PURULENT   PLEURISY    (EMPYEMA) 

Purulent  Pleurisy  may  be  a  sequence  to  an 
acute  serous  pleurisy  or  it  may  arise,  as  it  so 
often  does  in  children,  as  a  suppurative  con- 
dition from  the  first.  In  children  it  may  occur 
as  a  complication  of  infectious  diseases,  es- 
peciaUy  scarlet  fever  and  typhoid,  less  often  in 
measles  and  whooping-cough.  It  occurs  also 
after  punctured  womids  of  the  thorax,  fractures 
of  the  ribs,  malignant  disease  of  the  lung  or 
oesophagus,  and  from  the  rupture  of  tuberculous 
cavities. 

Instances  arise  where  empyema  is  secondary 
to  subdiaphragmatic  suppuration  either  directly 
below  the  diaphragm  or  at  a  distance  as  in 
appendicitis.  It  not  infrequently  arises  during 
pyaemia  and  other  septic  processes  and  a  variety 
of     organisms    are    responsible    for    the    con- 
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dition,  principally  pneumococcus,  streptococcus, 
staphylococcus,  bacillus  coli  and  tubercle. 

When  in  an  attack  of  pneumonia  the  physical 
signs  do  not  clear,  are  atypical,  the  temperature 
erratic,  or  after  the  critical  fall  of  temperature 
there  is  a  short  afebrile  stage  -with  a  subsequent 
rise  again,  empyema  should  be  suspected  and 
the  chest  explored.  In  children  the  condition 
may  come  on  quite  insidiously  vrith  Avasting, 
cough  and  sleep  sweats. 

The  general  sjrmptoms  are  those  of  toxaemia. 
The  temperature  is  usually  hectic  in  t\^e,  but 
it  must  be  remembered  that  empyema  may  be 
present  AWth  but  little  or  no  pyrexia  or  even  a 
subnormal  temperature.  There  may  be  no 
pain,  cough  or  dyspnoea,  but  in  childi'en  the 
last  two  are  practically  always  present.  The 
face  assumes  a  peculiar  waxy  anaemic  colour, 
the  tongue  is  furred,  there  are  sleep  sweats,  the 
eyes  become  briUiant  and  there  is  emaciation. 
The  fingers  in  many  cases  become  markedly 
clubbed,  mostly  on  the  affected  side.  This  I 
consider  an  important  general  sign,  and  when 
the  pus  is  removed  the  clubbing  will  often  be 
found  to  disappear  almost  as  quickly  as  it  came. 
There  is  a  definite  leucocytosis  and  iodophilous 
reaction  of  the  poljnnorphonu clear  cells. 

The  physical  signs  are  those  of  fluid  as  de- 
scribed under  serous  effusion,  vdth  bulging  of 
intercostal  spaces.  An  important  sign  is 
oedema  and  redness  of  the  chest  wall  on  the 
affected  side.  Whispered  pectoriloquy  is  said 
to  be  absent  in  purulent  effusions.  I  have 
already  doubted  this.  It  is  to  be  remembered 
that  many  cases  of  empyema  give  physical 
signs  denoting  solid  lung,  this  especially  in 
children ;  and  in  adults  when  the  condition  has 
resembled  pneumonia  from  the  outset,  it  has 
been  regarded  as  an  miresolved  pneumonia 
and  has  become  chronic  or  even  fatal,  or  has 
burst  through  the  lung,  from  the  want  of 
proper  and,  if  necessary,  repeated  exploratory 
puncture.  In  some  cases  the  empyema  may 
pomt  externally  and  pulsate,  especially  when 
in  the  left  pleural  sac ;  this  may  be  seen  and 
felt,  and  may  resemble  aneurysm.  It  may 
pulsate  A\-ithout  pointing.  When  pulsation 
and  pointing  take  place  the  condition  is  termed 
"  empyema  necessitatis." 

Clinical  Course.  Empyema  if  left  becomes 
chronic  and  may  end  in  death.  Li  some  cases 
absorption  or  partial  absorption  may  take  place 
wath  shrinking  of  the  affected  side.  The  pus 
may,  by  local  necrosis  of  the  lung,  perforate  the 
latter  and  discharge  through  it,  or  it  may  dis- 
charge through  a  bronchus  more  rapidly,  in 
which  case  there  is  a  great  probability  of 
pneumothorax  foUo"wdng.  The  escape  of  the 
pus  through  the  lung  may  be  so  profuse  as  to 
caiLse  suffocation  and  death,  but  fortunately 
in  the  large  majority  of  instances  the  process  is 


gradual  and  intermittent  and  may  end  in 
recover^'.  The  empyema  may  find  an  escape 
externally  close  to  the  sternum,  usually  in  the 
third  or  fifth  intercostal  spaces,  more  commonly 
in  the  latter.  The  pus  may  break  through  the 
pericardium,  a  dangerous  complication. 

Perforation  may  take  place  into  the  oeso- 
phagus, peritoneum  or  the  stomach. 

It  may  burrow  in  other  directions  and  pass 
down  to  the  abdomen,  and  has  been  known  to 
track  in  rare  instances  to  remote  positions. 
When  absorption  takes  place,  and  if  the  collec- 
tion be  small  and  local,  calcification  may  follow. 

Empyema  may  be  localised  and  enclosed  in 
a  thick  pleural  sac.  Although  the  pus  collects 
most  commonly  at  the  base  and  posteriorly, 
it  is  not  uncommon  to  find  it  in  the  lateral 
region,  and  I  have  seen  it  localised  at  the  apex, 
giving  rise  to  great  difficulty  in  diagnosis.  It 
may  be  enclosed  between  the  lobes  of  the  lung, 
and  when  exploratory  puncture  fails  to  detect 
pus  in  the  more  common  situations,  it  should 
be  carried  out  in  the  line  of  the  interlobar  sulcus, 
if  necessary  in  two  or  more  interspaces.  Em- 
pyema may  be  present  in  both  pleural  sacs  at 
the  same  time,  fortunately  an  uncommon 
occurrence.  R.  J.  M.  B. 

PNEUMOTHORAX    (HYDRO-   AND 
PYO-PNEUMOTHORAX 

Pneumothorax  is  the  presence  of  air  (or  gas) 
in  the  pleural  sac.  It  is  often  associated  Anth 
serous  or  purulent  exudation,  and  these  will  be 
considered  together. 

Etiology.  Pneumothorax  pure  and  simple 
is  not  a  common  disease,  combined  "\\ith  fluid 
or  pus  it  occurs  more  frequently.  The  majority 
of  cases  occur  in  pulmonary  tuberculosis,  more 
especially  in  acute  forms  and  where  adhesions 
have  not  formed.  Others  arise  from  rupture 
of  an  empyema  iato  the  lung,  of  pulmonary 
abscess,  bronchiectatic  cavity,  gangrene  or 
breaking  do'^^'u  infarct  into  the  pleura.  Per- 
forations of  the  oesophagus,  stomach  or  intestine 
communicating  A\ith  the  pleura  have  caused  it. 
It  has  occurred  occasionally  in  association  with 
caries  of  the  ribs  or  sternum. 

A  few  cases  have  followed  infection  with 
gas-forming  organisms,  B.  coli  and  B.  aerogenes 
capsulatus.  Rupture  of  emphysematous  buUse 
may  cause  it,  and  in  some  of  these  the  pneumo- 
thorax may  be  recurrent. 

Pneumothorax  also  follows  external  injury 
by  penetrating  wounds  of  the  thorax.  Simple 
fracture  of  the  ribs  does  not  often  cause  it, 
although  the  lung  may  be  torn.  It  has  followed 
paracentesis  thoracis,  and  for  this  purpose 
pointed  needles  should  never  be  used.  In 
apparently  healthy  persons  it  has  been  caused 
by  strain.     In  one  such  case  it  occurred  while 
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the  person,  a  medical  man,  was  assisting  in 
Lifting  a  heavy  piano.  Tracheotomy  and 
operations  about  the  lower  part  of  the  neck 
have  given  rise  to  it,  generally  associated 
with  surgical  emphysema,  and  when  artificial 
respiration  has  been  practised. 

Pneumothorax  occurs  more  often  on  the  left 
than  the  right  side.  The  rent  in  the  lung  gener- 
ally occurs  in  the  lower  part  of  the  upper  lobe  or 
upper  part  of  the  lower ;  I  have  knowTi  it  to  be  at  > 
the  extreme  anterior  edge  of  the  upper  lobe 
high  up.  The  opening  may  be  direct  or  valvular, 
the  latter  being  the  more  serious,  as  great 
positive  pressure  of  air  in  the  pleura  takes 
place,  while  in  the  former  it  remains  the  same 
as  that  of  the  atmosphere.  Adhesions  are 
protective  and  tend  to  minimize  the  danger. 
A  simple  tear  closes  up  as  a  rule,  the  air  is 
gradually  absorbed  and  recovery  foUows.  When 
the  rupture  is  associated  with  any  septic  process, 
such  as  tubercle,  efiusion  of  serous  fluid  or 
pus  follows  and  the  condition  becomes  more 
compHcated  and  serious. 

Symptoms.  The  onset  is  accompanied  by 
pain  in  the  side,  which  may  be  severe,  dyspnoea 
follows  immediately,  the  pulse  becomes  rapid 
and  small,  there  is  cj'^anosis,  feeble  voice, 
subnormal  temperature  and  sweating,  aU 
denoting  general  collapse.  ^^Tien  the  opening 
is  valvular  the  dyspnoea  is  extreme  and  there 
is  orthopnoea.  There  is  irritating  and  in- 
effectual cough,  and  unless  there  be  disease  of 
the  lung  the  expectoration  is  scanty. 

Physical  Sig7is.  With  complete  pneumo- 
thorax the  shoulder  is  raised,  the  intercostal 
spaces  are  obHterated,  the  affected  side  dis- 
tended and  movement  diminished  or  lost.  On 
the  sound  side  movement  is  increased.  The 
heart's  impulse  may  be  seen  displaced  to  the 
sound  side.  Palpation  corroborates  these  signs, 
the  vocal  fremitus  is  aboHshed  and  the  liver 
and  spleen  displaced  do^vTiwards.  Percussion 
reveals  a  hyper-resonant  or  tympanitic  note 
as  a  rule,  but  where  the  air  is  under  great 
tension  the  note  may  be  higher  in  pitch,  and  in 
extreme  cases  may  be  duU  and  resemble  eff'usion. 
If  effusion  be  present  the  tympany  will  change 
to  dullness  over  it  and  its  upper  level  alters 
with  change  of  position.  The  heart  dullness 
is  obliterated  or  displaced  and  the  tympany 
encroaches  vipon  or  crosses  the  mediastinum. 
The  "bruit  d'airain,"  "anvil,"  "bell"  or 
"  coin  sound  "  can  be  elicited.  I 

On  auscultation  the  breath  sounds  are  absent 
in  the  valvular  form,  but  if  there  be  more  direct 
communication  with  a  bronchus  the  sounds 
are  amphoric.  In  the  region  of  the  spine 
breath  sounds  may  be  heard  over  the  collapsed 
lung ;  in  some  cases  they  are  "  distant  "  all  over. 
When  bubbles  of  air  explode  into  the  pleural 
space  they  cause  metallic  tinkles.     The  voice 


sounds  are  often  echoed,  and  this  occurs  when  ■■ 
breathing  is  inaudible ;  I  consider  this  an 
important  diagnostic  sign,  especially  so  when 
the  whispered  voice  is  echoed,  and  this  latter 
should  always  be  sought  for,  as  it  ^vill  occur 
when  the  ordinary  vocal  vibrations  do  not 
resound.  The  echo  has  a  pecuhar  metaUic  • 
quality.  The  metalHc  tinkhng  sometimes  occurs 
with  it.  The  tinkle  is  more  that  of  glass  than 
metal  and  resembles  the  sound  of  ice  shaken 
in  a  tumbler  containing  fluid.  On  placing  the 
ear  upon  a  towel  spread  close  over  the  back  and 
shaking  the  patient,  Hippocratic  succussion  is 
heard  if  fluid  be  present,  and  this  has  the  ring 
of  glass.  In  some  cases  this  splashing  may  be 
heard  without  auscultation  and  is  recognized 
also  by  the  patient.  X-ray  exammation  will 
reveal  the  clear  air  space  and  the  dislocation 
of  the  heart ;  if  fluid  be  present,  shaking  the 
patient  produces  a  visible  ripple  on  its  surface, 
and  alteration  of  posture  changes  its  level. 

The  respiratory  phenomena  on  the  sound 
side  are  aU  exaggerated. 

Diagnosis.  As  a  rule  this  is  easy.  When  the 
tension  is  great  it  may  be  mistaken  for  fluid. 
Emphysema  when  extreme  may  resemble  it, 
but  it  is  on  both  sides  wath  a  long  history, 
while  double  pneumothorax  would  cause  rapid 
death.  A  large  vomica  may  offer  difficulties, 
but  the  displacement  of  the  heart,  when  present, 
is  to  the  affected  side.  In  one  case,  apart  from 
the  position  of  the  mediastinal  contents  aU  the 
signs  were  those  of  pneumothorax ;  the  case 
was  one  of  tubercular  excavation  of  the  whole 
of  the  left  limg,  which  was  corroborated  post- 
mortem. A  sub -diaphragmatic  collection  of 
pus  and  gas  may  be  very  difficult  to  diagnose, 
especially  from  local  pneumothorax ;  the  heart's 
apex  on  the  left  side  would  be  raised,  and 
X-ray  examination  would  reveal  the  true 
condition.  Hernia  of  the  stomach  through  the 
diaphragm,  due  to  severe  injury,  is  rare,  auscul- 
tation would  reveal  peristaltic  bubbling,  and 
X-ray  examination  would  show  the  condition. 
There  would  also  be  other  symptoms  and  signs 
associated  mth  disturbance  of  abdominal  con- 
tents. When  pus  is  expectorated  it  should  be 
examined  for  organisms,  etc.,  tubercle  in 
particular. 

Prognosis.  Simple  pneumothorax  occurring 
in  the  healthy  usually  gets  well.  In  tuberculous 
cases  a  limited  pneumothorax  has  a  tendency 
to  arrest  the  disease,  as  it  closes  up  the  affected 
lung  and  itself  causes  but  sUght  inconvenience. 
In  the  large  majority  of  tuberculous  cases  when 
there  is  advanced  disease,  and  if  the  opposite 
lung  be  affected,  tubercular  pyopneumothorax 
is  established,  constitutional  disturbance  is 
aggravated,  and  death  may  occur  in  a  few  weeks. 
I  have  seen  cases,  however,  lasting  several  years 
even  with  pus  in  the  pleural  sac.     One  of  these 
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had  pyopneumothorax,  the  pus  loaded  with 
tubercle  bacilli,  for  over  three  years,  travelled 
far  and  cHmbed  Moiint  Hecla  twice,  and  later 
undertook  business  duties.  In  the  early  stage 
death  usuallj'  takes  place  from  shock  and 
collapse,  while  in  those  who  are  already  ill,  as 
in  chronic  phthisis,  there  seems  to  be  less  shock. 

Treatment.     In   cases    occurring   in    the    ap- 
parently  healthy   the   condition   is    as    a   rule 
recovered  from,  and  the  treatment  required  is 
to  combat  the  shock,  so  that  stimulants  in  the 
form  of  ether,  ammonia  or  alcohol  are  called 
for;  morphia  should  be  given  hypo  dermic  ally 
to  reheve  pain,  anxiety  and  cough,  or  for  the 
latter  heroin  may  be  given.     If  there  be  no 
great  distress  or  dyspnoea,  cyanosis  and  laboured 
heart,  it  is  well  to  await  developments,  as  the 
rent  in  the  visceral  pleura  may  heal  and  the 
air  be  absorbed.     If,  however,  the  distress  be 
great  it  is  desirable  to  withdraw  some  of  the  air 
through  a  fine  cannula,  either  by  very  gentle 
aspiration,  or  through  a  rubber  tube  attached 
to  the  cannula  by  one  end,  the  other  submerged 
in  a  vessel  of  water  or  antiseptic  lotion.     This 
procedure  may  delay  the  closure  of  the  rent,  but 
the  lesser  of   two  dangers  must  be  chosen.     I 
have  found  great  relief  follow  the  escape  of  air. 
The  procedure   may  require    repetition.     The 
occurrence    of     subcutaneous     emphysema    is 
very  rare,  and  has  to  be  guarded  against  by 
firm  closure  and  sealing  of  the  needle  track. 
When  there  is  severe  cardiac   distress   and  a  j 
burdened  right  heart  venesection  will  give  relief.  | 
Dry  cupping   and  leeching   have   been  recom-  . 
mended    to    relieve   pain.     If   fixation    of   the  i 
affected  side  gives  rehef,  it  may  be  helpful  to  j 
strap  it  with  plaster.     Rest  in  bed  is  essential,  i 
If  fluid  collect  in  the  pleural  sac  it  may  be  i 
examined  by  exploratory  trocar  and  cannula 
and,  if  found  clear,  aspirated ;  this  wiU  require 
repetition.     The  exudate  is  almost  certain  to 
become   purulent   and   accompanied   by  much 
constitutional   disturbance.     It    then    becomes 
necessary  to   open  the  chest   and   afford  free  i 
drainage,    especially   if   the   pus   be   offensive.  < 
In  one  of  my  cases  with  pulmonary  gangrene 
the  portion  of  the  gangrenous  lung  sloughed  off 
and  was  delivered  through  the  operation  wound 
with  subsequent  recovery. 

There  are  a  certain  number  of  cases  in  which 
the  hydropneumothorax  becomes  chronic  and 
without  any  constitutional  disturbance.  If  the 
other  lung  be  good,  no  interference  may  be 
necessary,  and  in  some  cases  of  phthisis  it  is 
advisable  to  let  matters  take  this  course  and 
await  events.  Aspiration,  when  the  pus  con- 
tains tubercle  bacilli  or  other  organisms,  may 
end  in  infection  of  the  chest  w^all  and  abscess 
formation,  with  a  direct  communication  with 
the  pleural  sac  and  pneumocele.  Such  a  con- 
dition demands  surgical  interference  and  free 


drainage.  It  is  thought  by  some  that  tubercular 
pyopneumothorax  should  not  be  opened ;  each 
case  requires  consideration  on  its  own  merits. 
When  there  is  hectic  fever,  sweating  and  rapidly 
failing  health,  operation  is  necessary  and 
desirable.  R.  J.  M.  B. 


DISEASES   OF   THE    MEDIASTINUM 

Mediastinitis.  —  This  occurs  as  a  simple 
acute,  suppurative  and  gangrenous,  or  chronic 
affection. 

Simple  Acute  Mediastinitis.  —  The  cellular 
tissues  of  the  mediastinum  may  become  acutely 
inflamed  in  association  with  inflammatory 
affections  of  one  or  other  of  the  mediastinal  or 
thoracic  contents,  e.  g.  pericarditis  and  pleurisy, 
disease  of  the  sternum  or  spine,  or  oedema  as 
part  of  general  dropsy.  Organization  of  the 
exudate  may  take  place  resulting  in  adhesions. 

Acute  Suppurative  and  Gangrenous  Media- 
stinitis.— These  conditions  are  very  rare,  espe- 
cially the  latter.    They  are  due  to  septic  invasion. 

Causes.  Suppurating  tuberculous  glands; 
direct  trauma;  indirect  trauma  through  the 
oesophagus,  by  impaction  of  foreign  bodies  and 
injuries  with  ulceration;  breaking  down  of 
oesophageal  malignant  growths;  caries,  acute 
necrosis,  or  syphilitic  disease  of  spine  or  sternum ; 
extension  of  suppuration  from  elsewhere,  e.  g. 
neck,  pharynx,  pleura,  pericardium,  thyroid, 
thymus ;  general  infections,  e.  g.  erysipelas, 
exanthems,  pyaemia.  Gangrene  may  follow 
oesophageal  sloughing,  gangrene  of  the  lung  or 
larynx,  or  sloughing  glands. 

Syynptoms.  The  simple  form  may  be  difficult 
to  detect.  When  the  anterior  mediastinum  is 
affected  there  may  be  substernal  pain  and  super- 
ficial tenderness,  friction  synchronous  with  the 
heart-beat  or  respiration  on  auscultation,  and 
fine  creaking  at  the  edges  of  the  sternum.  With 
suppuration  there  is  a  more  definite  train  of 
symptoms.  The  pain  may  be  severe,  either 
substernal  or  spinal,  with  tenderness  over 
sternum  or  spine;  it  is  throbbing  and  increases 
in  severity;  referred  pains  are  sometimes 
present.  When  the  abscess  finds  an  exit  the 
pain  subsides.  Pressure  symptoms  comprise 
dyspnoea,  dysphagia,  paroxysmal  ineffectual 
cough,  alteration  in  radial  pulses,  irregular 
pulse,  vomiting.  Haemoptysis  vnth.  gangrenous 
odour  of  the  breath  may  occur. 

Physical  signs  may  be  wanting  or  definite; 
they  comprise  superficial  redness,  oedema, 
pulsatile  fluctuating  swelling  in  the  suprasternal 
notch  or  an  intercostal  space  near  the  sternum, 
percussion  dullness  over  the  sternum.  If  in 
front,  the  heart  sounds  may  be  distant.  Fever 
is  present,  possibly  rigors  and  sweats  with 
weakness  and  anaemia. 

Course  and  Termination.     The    abscess  may 
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burst  into  the  trachea,  oesophagus,  aorta,  peri- 
cardium, pleura,  or  track  to  a  distance,  e.  g. 
the  abdomen. 

Prognosis.  This  is  very  grave.  Unless  the 
pus  gains  an  exit  or  is  evacuated  the  affection 
proves  rapidly  fatal.  It  may  become  chronic, 
and  if  the  abscess  be  small,  it  may  dry  up  and 
calcify.     Gangrene  is  always  fatal. 

Diagnosis.  This  is  based  on  the  symptoms 
and  signs  with  fever,  which  differentiate  it  from 
tumours,  ^^'^aen  the  abscess  points  and  pulsates 
it  may  simulate  aneurysm,  but  there  is  no 
bruit  or  diastolic  shock  and  it  is  not  expansile. 
When  gangrenous  and  communicating  with  a 
bronchus  it  cannot  be  distinguished  from 
pulmonary  gangrene. 

Treatment.  Rest,  local  sedative  applications, 
poultices  or  fomentations,  morphia  for  the  pain, 
general  tonic  and  supporting  measures  and 
nourishing  diet  are  necessary.  Surgical  inter- 
ference is  demanded  when  practicable,  but 
abscess  in  the  posterior  mediastinum  hardly 
admits  of  this.  Wlien  the  abscess  bursts  into 
an  air-passage  antiseptic  inlialations  or  intra- 
tracheal injections  may  be  useful. 

Chronic  Mediastinitis  (Indurative  Mediastino- 
Pericarditis).  —  There  are  three  forms  of  this 
recognized,  one  in  which  the  condition  is  external 
to  the  pericardium,  another  in  which  the  peri- 
cardium is  adherent  to  surrounding  structures, 
and  the  third  in  which  there  is  pronounced 
fibrous  mediastinitis  Anth  adherent  pericardium. 
It  may  follow  acute  mediastinitis,  pericarditis 
or  pleurisy,  be  the  result  of  injury  or  due  to 
tubercle,  sjrphilis,  local  bone  disease  or  old- 
standing  bronchitis  and  emphysema.  Pro- 
liferative peritonitis  is  not  seldom  associated 
with  it.  It  is  more  common  in  adults  than 
children,  in  males  than  females,  but  it  generally 
commences  in  early  life. 

Symptoms  and  Physical  Signs.  These 
generally  are  those  of  cardiac  embarrassment. 
The  condition  may  be  latent,  or  in  a  definite 
case  dyspnoBa,  substernal  pain  and  distress, 
cardiac  disturbance,  venouS  obstruction,  cyan- 
osis and  swelling  of  the  face,  and  troublesome 
cough  are  present.  Percussion  may  reveal 
substernal  dullness;  creaking  at  the  sides  of 
the  sternum  on  moving  the  arms,  heard  on 
auscultation,  is  an  important  sign.  Inspiratory 
swelling  of  the  cervical  veins,  and  the  pulsus 
paradoxus  are  present  in  some  cases.  If  the 
pericardium  be  adherent  there  are  the  signs 
indicative  of  this  condition.  Ascites  with 
enlarged  liver  is  not  uncommon  and  there  may 
be  albuminuria. 

Treatment.  This  should  be  directed  to  the 
alleviation  of  cardiac  disturbance.  Injections 
of  fibrolysin  or  iodolysin  may  prove  useful. 
The  operation  of  "  cardiolysis  "  may  be  desirable 
in  certain  cases.     The  general  health  should  be 


maintained.  Dropsical  effusions  require  atten- 
tion. In  children  any  attack  of  rheumatic  peri- 
carditis calls  for  prolonged  rest  in  the  recumbent 
posture.  R.  J.  M.  B. 

AFFECTIONS   OF    THE    MEDIASTINAL 
LYMPH    GLANDS 

Simple  Lymphadenitis. — This  occurs  in  practi- 
cally all  inflammatory  affections  of  the  lungs 
and  bronchi,  especially  in  measles,  pertussis 
and  influenza.  In  pertussis  the  enlarged  glands 
have  been  considered  responsible  for  the 
paroxysmal  cough. 

Suppurative  Lymphadenitis. — This  may  foUow 
the  simple  form,  or  be  associated  with  in- 
fective processes,  especially  tubercle.  The 
abscess  may  burst  into  the  trachea  or  a 
bronchus,  the  oesophagus  or  aorta. 

Tuberculous  Lymphadenitis. — The  glands  may 
be  secondarily  infected  from  the  lungs  or  pleura, 
rarely  from  bone,  by  extension  from  cervical 
glands,  or  from  the  abdomen  by  the  thoracic 
duct.  Primary  infection  is  rare.  The  glands 
may  caseate,  calcify  or  suppurate.  The  thoracic 
duct  may  be  affected. 

Symptoms.  When  the  enlargement  is  slight 
there  may  be  no  special  symptoms.  When 
considerable  enlargement  is  present  there  may 
be  cough,  paroxysmal,  stridulous  or  croupy  in 
character,  dyspnoea  or  orthopnoea.  There  may 
be  slight  expectoration,  but  if  suppuration  has 
taken  place,  with  discharge  through  a  bronchus, 
there  will  be  purulent  sputum  with  or  without 
tubercle  bacilli. 

Physical  examination  may  reveal  impeded 
air  entry  into  one  or  both  lungs.  There  may 
be  a  dull  area  over  the  sternum  or  in  the  inter- 
scapular space  ;  in  children  a  venous  hum  may 
be  heard  at  the  root  of  the  neck  when  this  is 
extended.  The  enlarged  glands  are  revealed  by 
X-ray  examination. 

Treatment.  This  must  be  carried  out  with 
a  view  to  the  origmal  cause.  There  is  no  specific 
treatment  for  the  adenitis.  When  suppuration 
takes  place  surgical  treatment  may  be  necessary. 
General  tonics,  cod-liver  oil,  iron,  fresh  air  and 
good  food  are  necessary  in  ordinary  cases. 

Mediastinal  Emphysema. — As  a  rule  this  is 
traumatic  in  origin  or  occurs  after  tracheotomy. 
It  may  occur  after  rupture  of  the  lung  or  pleura 
or  perforation  of  the  trachea  or  a  bronchus. 
It  may  occur  during  violent  paroxysms  of 
whooping-cough,  also  from  perforation  of  the 
oesophagus,  and  from  infection  with  gas-forming 
organisms. 

Symptoms  and  Signs.  Progressive  admission 
of  air  to  the  mediastinum  fills  the  chest  and 
compresses  the  lungs,  a  condition  which  is 
rapidly  fatal.  The  normal  relations  of  the  intra- 
thoracic   contents    are    disturbed,    the    chest 
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distends  and  a  hyper-resonant  percussion  note 
may  be  present  all  over.  A  dry  crackling  may  be 
heard  on  respiration  or  on  moving  the  arms. 
The  air  or  gas  may  extend  to  the  cellular  tissues 
of  the  neck  or  chest,  producing  characteristic 
subcutaneous  emphysema. 

Treatment.  There  is  no  special  treatment ;  in 
some  cases  surgical  measures  may  be  indicated. 

R.  J.  M.  B. 

MEDIASTINAL   NEW    GROWTHS 

These  may  be  malignant  or  benign.  They 
comprise  carcinoma,  sarcoma,  lympho-sarcoma, 
endothelioma,  lymphoma,  lymphadenoma, 
fibroma,  dermoid  cysts,  teratoma,  lipoma, 
enchondroma,  osteochondroma,  thymoma, 
myeloma,  hsematoma,  hydatid  cyst,  gumma, 
tubercular  glands. 

The  majority  of  the  primary  groAvths  belong 
to  the  sarcomata,  lymphomata,  or  a  mixture 
of  both — ^lympho-sarcoma.  Carcinoma  occurs 
much  less  frequently  even  when  secondary. 
Males  are  more  commonly  affected  than  females, 
the  age  of  onset  generally  being  between  thu-ty 
and  forty,  but  they  do  occur  in  early  childhood. 
They  may  originate  in  any  structure  in  the 
mediastinum,  but  the  most  common  are  the 
thymus,  Ijonph  glands,  pleura  and  lung.  They 
may  also  invade  the  mediastinum  from  else- 
where, as  from  the  thyroid  gland. 

Symptoms.     These  are  due  to  pressure,  and 
comprise  dyspnoea,  which  may  be  due  to  du-ect   : 
pressure   on  the   trachea   or   bronchi,    the   re-  , 
current  laryngeal  nerves,  the  heart  or  vessels, 
or  from  pleural  effusion ;   paroxysmal  cough  of 
a  "  brassy  "  or  "goose-gobble  "  quality ;  aphonia ; 
pressure  on  veins,  resulting  in  oedema  of  the 
head,  neck  and  arms,  and  distension  of  super- 
ficial veins.     The   inferior  vena  cava  may  be 
compressed,  and  the  growth  may  penetrate  the   I 
veins.    The  arteries  are  not  commonly  affected,   i 
Dysphagia,    pupillary    changes,   dilatation    or 
contraction    from    involvement    of    the    sym-  ! 
pathetic  may  be  present.  | 

Pain  is  a  variable  symptom,  it  may  be  absent  i 
or  slight,  severe  and  radiating  to  the  arms,  it 
may  resemble  angina  pectoris,  or  pass  round  the 
chest  and  be  associated  with  herpes  zoster.  j 

There   may   be   haemoptysis    or   prune-juice   j 
expectoration   when   the    growth    invades    the 
lung.      Cyanosis     may     be     extreme.      Other 
general  symptoms  are  weakness,  emaciation  and 
anaemia.     Fever  is  not  common  in  the  early   | 
stages,  but  it  may  be  present  in  the  later  and  is 
hectic  in  type  ;   in  Hodgkin's  disease  and  tuber- 
cular   masses   it   is   often   a   marked    feature, 
anorexia  and  insomnia  are  sometimes  trouble-  , 
some. 

Physical  Examination.      On   inspection   cya- 
nosis and  dilatation  of  superficial  veins  may  be 


observed,  there  may  be  clubbing  of  the  fingers 
and  swelling  of  hands,  arms  or  head.  The 
sternum  may  be  prominent,  subcutaneous 
deposits  or  enlarged  cervical  and  axillary 
glands  may  be  seen  or  felt.  There  may  be  local 
unilateral  or  bilateral  loss  of  movement  on 
respiration,  the  spaces  may  bulge  or  be  retracted, 
asjonmetry  of  the  two  sides  may  be  present. 
The  heart  may  be  dislocated  with  altered  cardiac 
dullness  and  impulse.  Palpation  reveals  im- 
paired fremitus  over  the  growth,  or  over  the 
lung  if  a  bronchus  be  blocked,  but  deposits 
around  patent  bronchi  in  the  lung  increase  the 
fremitus.  The  tumour  may  pulsate.  Per- 
cussion reveals  dullness  over  the  growth,  with 
usually  an  irregular  outline.  When  a  bronchus 
is  blocked  the  corresponding  lung  area  gives  an 
impaired  note. 

On  auscultation  the  area  of  the  tumour  is 
silent  on  respiration,  and  the  heart  sounds 
dulled  or  absent.  In  some  cases  they  are 
loudly  transmitted.  Over  areas  of  infiltrated 
lung  the  breath  sounds  may  be  bronchial  if  the 
tubes  are  patent,  silent  if  blocked.  Crepita- 
tions and  creakings  are  heard  in  scattered  areas, 
and  pleuritic  friction  is  often  present.  Vocal 
resonance  is  absent  over  the  growth,  but  varies 
in  the  surrounding  lung  with  the  patency  or 
blocking  of  bronchi. 

Signs  of  pleural  effusion  are  not  uncommon, 
in  some  cases  there  is  a  considerable  amount  of 
fluid,  especially  when  the  growth  originates  in 
the  lung. 

The  radial  pulses  may  be  asymmetrical. 
Inequality  of  the  pupils  and  paralytic  position 
of  vocal  cords  are  other  signs.  Tumours  of  the 
thymus  may  erode  the  sternum.  When  in  the 
middle  or  posterior  mediastinum  the  symptoms 
are  more  pronounced  than  the  physical  signs 
and  there  is  great  dyspnoea.  Tumours  in  the 
anterior  mediastinum  cause  much  venous  ob- 
struction. 

The  tumour  can  be  readily  seen  by  means  of 
skiagraphy ;  a  lateral  view  should  always  be 
taken. 

Diagnosis.  The  prmcipal  condition  which 
may  give  all  the  signs  and  many  symptoms  of 
mediastinal  tumour  is  aneurysm  of  the  thoracic 
aorta.  In  aneurysm  the  pain  is  generally  worse, 
the  swelling  at  the  surface  is  pulsatile,  expansile, 
and  presents  a  diastolic  shock.  There  is  gene- 
rally a  history  of  syphilis  and  strain.  Aneurysm 
generally  has  a  longer  history  than  tumour. 
Tumour  rarely  causes  tracheal  tugging.  Glan- 
dular enlargement  and  cutaneous  deposits  denote 
new  growth.  Pleural  effusion  may  mask  the 
diagnosis  until  it  has  been  aspirated ;  in  new 
growth  the  fluid  is  often  sanguineous.  Irregu- 
larity of  dullness  extending  over  the  middle  line, 
especially  when  above  the  second  rib,  point  to 
tumour.     Pericardial  effusion  may  have  to  be 
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excluded.  It  gives  a  characteristic  area  of 
dullness  and  has  its  own  clinical  history.  Skia- 
graphy is  of  the  greatest  value. 

Prognosis.  In  malignant  growth  this  is  very 
grave,  as  the  condition  is  progressive ;  a  fatal 
issue  results  as  a  rule  witliin  twelve  months  after 
the  disease  is  recognized.  It  is  not  always 
possible  to  diagnose  the  true  nature  of  the 
growth,  so  that  one  must  be  guarded  in 
prognosis,  for  tubercular,  gummatous  and  even 
lymph  adenomatous  masses  may  disappear  under 
treatment.  Age  must  be  considered  in  diag- 
nosis and  prognosis. 

Treatment.  Only  general  lines  of  treatment 
can  be  indicated  here.  Tubercular  masses  are 
to  be  treated  as  for  tubercular  disease  generally, 
and  by  the  use  of  tuberculin  in  desirable  cases. 
Gumma  demands  full  doses  of  potassium  iodide 
and  mercury,  or  intravenous  injection  of  sal- 
varsan.  Malignant  growths  do  not  respond  to 
treatment;  exposure  to  X-rays  has  proved 
beneficial  in  sarcomatous  growths,  and  this  with 
injections  of  Coley's  fluid  deserves  further  trial. 

As  a  rule  the  treatment  must  be  palliative; 
atropine  and  morphia  \\  ill  relieve  dyspnoea  and 


pain.  Referred  neuralgic  pains  call  for  remedies 
such  as  phenazone,  phenacetin,  ammonol  or 
other  nerve  sedatives.  Heroin  hydrochloride 
is  useful  to  relieve  cough,  syrup  of  codeina  taken 
at  night  will  relieve  cough  and  induce  sleep. 
Insomnia  may  be  relieved  with  hypnotics,  of 
which  chloralamide  is  very  useful,  and  the 
changes  maybe  rung  ontrional,  veronal, chloral 
and  bromide  of  potassium. 

Counter-irritation  may  be  considered  for 
relief  of  pain,  and  nothing  proves  so  effectual 
as  small  mustard  blisters  over  tender  areas; 
active  and  prolonged  counter-irritation  is  un- 
desirable. Pleural  effusion  should  be  aspirated 
when  there  is  much  dyspnoea. 

Growths  arising  in  accessible  places  may 
afford  a  chance  of  surgical  treatment.  Urgent 
dyspnoea  may  caU  for  tracheotomy,  but  it  will 
only  prove  useful  when  there  is  no  local  pressure 
on  the  trachea.  Inhalations  of  chloroform  re- 
lieve dyspnoea.  Venesection  wiU  relieve  venous 
obstruction  and  cyanosis.  The  general  comfort 
and  nourishment  must  be  attended  to,  and  in 
some  cases  with  dysphagia  artificial  methods  of 
feeding  may  be  required.  R.  J.  M.  B. 
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BLOOD   PRESSURE 

It  will  save  repetition  if,  before  entering  into 
the  question  of  high  and  low  blood  pressure,  a 
superficial  survey  of  the  physiology  of  the 
subject  is  attempted.  It  is  a  commonplace 
to  say  that  all  the  physiological  processes  are 
under  the  control  of  the  nervous  system.  In 
the  matter  of  normal  blood  pressure  the  nervous 
system  is  the  key  to  the  whole  situation.  By 
means  of  the  vasomotor  centres  it  presides 
over  the  contraction  and  dilatation  of  the 
peripheral  vessels,  which  is  the  principal  factor 
in  promoting  variations  in  arterial  tension. 
Vasomotor  control  exists  of  course  both  in  the 
medulla  and  in  the  cord,  each  of  which  exercises 
the  control  in  a  different  mamier.  The  centres 
in  the  cord  are  responsible  for  local  variations 
in  blood  pressure.  These  local  centres  balance 
one  another  in  such  a  way  that  when  one  of 
them  orders  a  local  dilatation,  it  is  the  duty  of 
its  correspondent  to  decree  a  local  constriction, 
and  vice  versa,  to  the  end  that  the  general  blood 
pressure  be  not  affected  by  the  exigencies  of 
functioning  organs.  Thus  it  is  that  when  the 
gastric  vessels  dilate  to  supply  blood  for  the 
digestion  of  a  meal,  those  in  the  skin  contract 
and  give  rise  to  a  feeling  of  chilliness.  This 
see-saw  is  constantly  taking  place  during  the 
active  hours,  and  it  is  the  satisfactory  adjust- 
ment of  the  balance  between  the  various  spinal 


centres  which  makes  the  changes  imperceptible 
to  the  individual. 

In  these  activities  the  medulla  normally  takes 
no  part.  The  power  of  this  vital  portion  of  the 
nervous  system  is  apparently  limited  to  order- 
ing a  general  vaso-constriction,  or,  if  it  is  forced 
thereto,  a  general  vaso-dilatation.  It  has  no 
power  of  interfering  with  the  see-saw  of  the 
local  centres.  As  a  matter  of  fact,  the  medulla 
never  voluntarily  interferes  except  to  produce 
a  general  vaso-constriction,  and  this  it  does  only 
as  a  measure  of  self-preservation.  For  instance, 
if  the  contraction  of  the  cutaneous  vessels  does 
not  adequately  balance  the  dilation  of  the 
gastric  vessels  during  digestion  the  general 
blood  pressure  -ftill  fall.  If  it  is  in  danger  of 
falling  to  the  point  where  the  medulla  viill  be 
face  to  face  ^ith  starvation,  then  a  general 
order  for  vaso-constriction  and  a  consequent 
general  rise  of  blood  pressure  is  at  once  issued 
by  the  bulb,  mth  results  with  which,  in 
the  subjective  sensations  of  dyspepsia,  all 
are  famihar.  The  circumstances  under  which, 
apart  from  self-preservation,  the  medulla  orders 
a  general  vaso-constriction  are  not  many,  but 
they  are  important.  In  the  first  place  the 
bulb  may  be  provoked  or  irritated  into  issuing 
this  order  by  the  action  of  toxins  circulating  in 
the  blood.  The  exact  nature  of  these  toxins 
is  not  accurately  knowTi,  but  experience  teaches 
us  that  they  are  very  closely  associated  \vith 
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defective  metabolism,  especially  of  meat  foods ; 
that  gout  produces  them,  and  that  they  are 
present  in  great  quantities  in  the  conditions 
knoA\'n  as  uraemia  and  eclampsia. 
I  Secondly,  mental  excitement,  from  whatever 
'  cause  arising,  immediately  reflects  itself  in  the 
medulla  in  such  a  way  as  to  cause  the  latter 
to  issue  a  general  order  for  vaso-constriction. 
When  the  excitement  has  subsided  the  vessels 
relax  and  the  pressure  falls.  Sir  CHfford 
Allbutt  tells  the  storv"  of  a  patient  who  showed 
an  abnormally  high  blood  pressure  because  he 
thought  he  recognized  in  the  instrument  the 
medium  through  which  he  was  to  receive  an 
electric  shock,  a  pre\aous  experience  of  which 
had  caused  him  much  pain.  As  soon  as  he  had 
been  reassured  the  pressure  fell  to  the  normal. 
With  nervous  patients  it  is  a  great  mistake  to 
discuss  the  height  of  their  blood  pressure.  The 
mere  fact  of  the  armulet  being  appHed  excites 
their  interest  and  the  pressure  immediately 
rises,  not  infrequently  to  a  figure  which  to  the 
inexperienced  may  seem  to  indicate  something 
serious.  This  is  a  practical  point  of  very  great 
importance. 

A  third,  and  only  other  cause  to  -which 
reference  need  be  made  is  the  stimulation  of  a 
sensory  nerve.  This  immediately  causes  a  rise 
in  blood  pressure  commensurate  with  the  degree 
of  pain  produced.  It  is  to  be  supposed  that  the 
medulla  is  thus  reflexly  irritated  into  issuing  a 
general  order  for  vaso-constriction.  Of  these 
three  causes,  the  first,  namely  toxins,  probably  of 
gastro-intestinal  origin,  circulating  in  the  blood 
is  the  most  important.  It  is,  however,  very 
necessary  to  bear  in  mind  the  other  two,  in  order 
to  avoid  the  mistake  of  ascribing  to  a  continuous 
and  possibly  serious  cause  phenomena  which 
are  in  reaHty  transient  and  harmless. 

A  "\ndespread  vaso -dilation  may  be  occasioned 
by  the  action  of  the  spinal  centres,  but  a  vaso- 
dilation which  is  general  and  sustained  is  ah\ays 
the  result  of  medullar^'  exhaustion. 

Instruments  and  Procedure.  Until  compara- 
tively recently,  blood  pressure  was  measured 
chnically  by  the  finger.  Now-a-days  we  use 
instruments  of  precision,  and  Sir  Clifford  Allbutt 
very  properly  insists  that  in  an  individual  case 
it  is  as  futile  to  talk  about  blood  pressure  with- 
out one  of  these,  as  it  is  absurd  to  discuss 
temperature  in  the  absence  of  a  thermometer. 
It  is  doubtless  a  pity  that  our  unaided  senses 
are  not  able  to  give  us  positive  information  in 
this  matter;  but,  fuch  being  the  fact,  it  is  as 
well  that  it  should  be  recognized,  so  that  we  may 
learn  to  discard  unreliable  methods  and  to  avail 
ourselves  of  more  trust  wo  rthv  informants. 
It  seems  that  the  finger  can  only  appreciate 
total  force ;  it  cannot  appreciate  such  refine- 
ments as  amount  of  force  in  relation  to  unit  of 
surface ;  so  that  having  regard  to  variations 
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in  the  size,  not  only  of  the  same  artery  in 
different  persons,  but  also  of  the  same  artery 
in  the  same  person  under  different  conditions, 
it  would  seem  impossible  for  any  one,  however 
well  educated  his  touch,  to  be  quite  sure  of  any 
but  the  most  pronounced  degree  of  abnormahty. 
The  moral  is,  then,  that  in  view  of  the  import- 
ance which  the  subject  has  now  assumed,  no 
one  can  afford  to  be  without  a  reliable  instru- 
ment for  measuring  blood  pressure. 

Of  such  instruments  there  are  a  great  many 
on  the  market.  Perhaps  the  most  popular  is 
that  kno^^^l  as  C.  J.  Martin's  modification  of 
Riva  Rocci,  a  mercurial  instrument  which  is 


Fig.  1. — C,  J.  Martin's  Modification  of  Riva  Rocci. 

very  useful  for  the  consulting  room,  especially 
since,  by  some  further  modifications  of  the 
maker,  Mr.  Hawksley ,  the  spilling  of  the  mercury, 
which  was  originally  a  source  of  constant 
annoyance,  has  been  entirely  obviated.  Another 
mercurial  instrument,  which  has  the  merit  of 
being  much  more  portable  than  the  above,  is 
one  introduced  by  Dr.  George  Oliver  (Fig.  2). 
This  authority  is  responsible  for  the  invention  of 
three  or  four  manometers,  all  of  Avliich  have 
their  several  merits  combined  in  the  little 
instrument  here  figured. 


Fig.  2. 

A  very  portable  instrument  on  the  aneroid 
principle  was  suggested  by  Sir  Lauder  Brunton, 
and  is  made  by  Mr.  Hawksley.  Aneroid  instru- 
ments have,  however,  the  grave  demerit  of 
unreliabihty.  They  require  to  be  controlled 
from  time  to  time  by  a  mercurial  manometer. 

An  exceptionally  neat  instrument  of  recent 
introduction    into    this    country    comes    from 
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America,  and  is  kno\vTi  as  Dr.  Roller's  Tycos 
Sphygmomanometer  (Hawksley)  (Fig.  3).  It 
has  the  dial  suggestiNe  of  an  aneroid  instrument, 
to  which  however  it  bears  no  real  relationship, 
the  operation  of  the  instrument  depending  not 

-tail 


Fig.  3 

upon  a  spring,  but  upon  the  expansion  of 
diaphragm  chambers,  which  is  unaffected  by 
altitude  or  atmospheric  change. 

All  the  above  instruments  are  connected  to 
an  armulet  twelve  centimetres  broad  A\hich 
encircles  the  upper  arm  immediately  above  the 
elbow.  The  armulets  supplied  with  most  of  the 
instruments  are  armed  \Aih.  straps  and  buckles 
and  are  very  cumbersome.  Tliat  sui)phed  with 
the  Tycos  instrument  (see  Fig.  3)  is  a  very 
great  improvement  on  anything  yet  introduced. 
Witli  tlie  armulet  appHed,  all  screws  tightened 
and  the  observer's  finger  on  the  radial  artery, 
air  is  gradually  pumped  into  the  armulet  until 
the  pulsations  at  the  Avrist  disappear.  The 
point  which  the  indicator  has  reached  is  now 
read  off  and  noted.  This  gives  the  systoHc 
pressure  in  milUmetres  of  mercury  (mm.  Hg). 
So  far,  attempts  at  estimating  the  diastolic 
pressure  have  been  unsuccessful. 

The  normal  systolic  pressure  in  a  young  and 
healthy  male  adult  may  be  taken  as  120  mm. 
Hg.  In  women  it  is  rather  lower,  say,  100-110 
mm.  Hg ;  in  children  lower  still,  say,  90-100 
mm.  Hg.  The  blood  pressure  tends  to  rise 
with  advancing  years.  At  fifty  years  of  age  a 
pressure  of  150  is  not  abnormal;  at  sixty 
years  of  age  it  may  be  160  without  exciting 
alarm,  and  from  seventy  years  onwards  it  may 
reach  200  mm.  Hg  with  apparent  impunity. 

In  estimating  the  significance  of  a  particular 
reading  the  age  of  the  patient  and  some  other 
factors  presently  to  be  noted  must  always  be 
taken  into  consideration.  A  blood  pressure 
which  remains  persistently  below  80  mm.  Hg 
is  of  serious  augury,  and  one  which  approaches 
70  mm.  Hg  must  always  be  regarded  as  a 
danger  signal. 

High  Blood  Pressure.  —  Inasmuch  as  high 
blood  pressure  Mas  originally  found  to  be 
associated  with  renal  cirrhosis  and  arterio- 
sclerosis, it  was  assumed  that  these  organic 
diseases  Avere  the  cause  of  the  rise  in  pressure. 
This  is  now  kno\\ii  not  to  be  tlie  case.  It  is 
of  the  utmost  clinical  importance  to  realize 
that  high  arterial  tension,  as  it  used  to  be  called, 
is  generally'  the  first  event,  and  that  structural 


disease  in  the  arteries  is  the  second.  By 
irritating  the  medulla  or  other\\dse,  certain 
toxins  circulating  in  the  blood  cause  a  contrac- 
tion of  the  finer  branches  of  the  arterial  tree. 
The  heart,  in  order  to  overcome  the  resistance 
so  created,  is  moved  to  stronger 
contractions,  and  the  general 
blood  pressure  necessarily  rises. 
I  This  is  what  was  called  by 
Huchard  the  stage  of  pre-sclero- 
sis,  and  by  von  Basch  the  stage 
of  latent  sclerosis.  In  this 
country  it  is  called  functional 
high  blood  pressure,  and  it  is  im- 
portant that  it  should  be  recognized,  for  it  is 
in  this  stage,  and  in  this  stage  only,  that  the 
malady  can  be  checked  and  the  otherwise 
inexorable  fatalities  averted.  If  the  conditions 
w^hicli  have  brought  about  the  high  blood 
pressure  are  allowed  to  persist,  certain  changes 
occur  in  the  walls  of  the  vessels  which  convert 
this  functional  contraction  into  a  structural 
narroAving  of  the  lumen  of  the  tube,  and  the 
patient  enters  into  the  stage  of  definite  arterial 
degeneration.  This  degeneration  is  not  equally 
diffused  through  the  system ;  the  process  seems, 
indeed,  to  have  a  selective  affinity  for  the  vessels 
in  certain  areas.  Thus  we  find  that  the  renal 
arteries,  the  cerebral  arteries,  the  hepatic 
arteries,  and  the  coronary  arteries  are  among 
those  most  commonly  affected.  The  explana- 
tion of  tliis  would  seem  to  be  that  it  is  these 
organs  that  have  to  bear  the  brunt  of  the 
poisoning.  The  liver  and  kidneys  are  busily 
engaged  in  endeavouring  to  eliminate  the 
poison,  while  the  heart  is  obliged  to  redouble 
the  force  of  its  contractions  to  overcome  the 
peripheral  resistance  which  the  poison  has 
occasioned.  This  increase  of  activity,  however, 
soon  tells  its  tale.  The  liver  and  kidneys  tire, 
with  the  result  that  the  poison,  being  inade- 
quately excreted,  accumulates  in  the  blood. 
Now,  whatever  effects  in  other  directions  this 
state  of  matters  may  produce — and  they  are 
very  variable — the  one  system  which  always 
suffers  is  the  cardio -vascular  system.  The 
portion  of  this  system  which  has  to  bear  the 
brunt  of  increased  blood  pressure  is  that 
portion  of  the  aorta  immediately  above  the 
aortic  valve.  It  is  not  therefore  surprising  to 
find  that  a  very  common  effect  of  persistent 
high  blood  pressure  is  aortitis  of  a  chronic 
degenerative  type.  This  condition  is  not 
always  easy  to  distinguish  during  life,  but  it  is 
a  common  finding  in  the  post-mortem  room, 
and  its  importance  resides  not  so  much  in  any 
disabilities  Avhicli  it  may  of  itself  entail,  as  in 
the  consequences  to  Mhich  it  is  liable  to  give 
rise.  The  first  and  most  important  of  these  is 
aortic  aneurysm.  The  never-ceasing  impact  of 
the  impure  blood,  delivered  with  ever-increas- 
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ino-  force  against  the  damaged  wall,  eventually 
produces  its  effect,  and  the  aneurysmal  sac 
is  established.  This  may  not  be  the  mechan- 
ism of  aneurysm  formation  in  all  cases,  but 
it  is  certainly  one,  and  by  no  means  the  least 
important,  of  the  methods  by  which  these 
tumours  arise.  It  is  therefore  necessary  to 
ascertain  the  state  of  the  blood  pressure  in  all 
cases.  High  tension  in  association  Anth  an 
aneurysm,  however  caused,  is  one  of  the  most 
serious  conditions  in  which  a  patient  can  find 
himself. 

The  aortitis  in  the  neighbourhood  of  the  arch 
may  produce  effects  elsewhere  than  at  the  arch 
itself.  It  may  spread  downwards  and  involve 
the  aortic  ring  and  the  aortic  valves.  The 
result  in  the  first  case  is  the  production  of 
aortic  stenosis ;  in  the  second,  aortic  regurgita- 
tion. It  is  not  difficult  to  imagine  that  a 
sclerotic  or  atheromatous  or  an  allied  degenera- 
tive process,  once  started  in  the  vicinity,  should 
attack  these  structures,  or  that,  when  so 
attacked,  they  should  suffer  in  the  way  indicated. 
One  point  of  interest  in  this  connection  relates 
to  the  question  of  treatment.  We  are  often 
told  that  we  should  not  give  digitalis  in  disease 
•of  the  aortic  valves,  especially  in  aortic  regurgi- 
tation, because  digitalis  prolongs  the  diastole 
of  the  ventricle ;  and  the  same  authorities 
assert  that  iodide  of  potassium  is  as  useful 
in  affections  of  the  aortic  area  as  digitalis  is  in 
affections  of  the  mitral  area.  Now,  there  is  no 
doubt  that  digitahs  does  prolong  the  diastole 
of  the  ventricle,  but  it  also  increases  the  ventri- 
cular force  and  constricts  the  peripheral  vessels, 
and  it  is  probably  o^nng  to  these  two  actions, 
both  of  which  contribute  materially  to  the 
raising  of  the  blood  pressure,  rather  than  to 
its  diastolic  effect,  that  it  has  justly  fallen  into 
disrepute  in  aortic  disease.  And  the  usefulness 
with  which  iodide  of  potassium  is  very  properly 
credited  is  to  be  explained  in  the  same  way. 
This  drug  cannot  possibly  have  any  effect 
either  upon  the  constricted  ring  or  upon  the 
damaged  and  deformed  valves,  but  it  can  and 
does  have  a  very  considerable  effect  in  reducing 
blood  pressure,  so  that  when  the  iodides  improve 
matters  in  aortic  disease  they  do  so  in  virtue 
of  their  hypotensive  powers.  These  considera- 
tions serve  to  emphasize  the  fact  that  in  all 
cases  of  heart  disease,  whether  the  trouble  be 
aortic  or  mitral,  it  is  of  the  utmost  importance 
to  determine  whether  the  primary  condition 
has  been  cardiac  or  arterial,  for  upon  the 
settlement  of  this  point  necessarily  depends  the 
treatment  proper  to  the  condition  ;  what  is  bene- 
ficial in  the  one  case  being  harmful  in  the  other. 

But  the  above-mentioned  chronic  degenera- 
tive aortitis  may  give  rise  to  yet  another  serious 
condition,  the  most  serious,  perhaps,  of  any. 
The  sclerotic  process  may  pass  into  the  coronary 


vessels  and  obstruct  the  nutrition  of  the  heart 
itself,  and  this  we  know  to  be  the  commonest 
cause  of  true  angina  pectoris — the  angina  of 
muscular  effort. 

The  consequences,  then,  of  high  arterial 
tension  which  has  passed  through  the  functional 
stage  to  the  point  of  involving  the  arteries  in 
important  viscera  are  most  manifest  in  and 
about  the  heart  itself.  Aneurysm,  aortic 
valvular  disease,  and  angina  pectoris,  as  sequels 
of  an  aortitis  set  up  by  high  blood  pressure, 
are  all  common;  and  inasmuch  as  these  are 
generally  attributed  to  other  causes,  it  seems 
desirable  to  emphasize  this  aspect  of  their 
pathogeny.  They  may,  of  course,  appear  as 
consequences  of  high  blood  pressure  without 
the  occurrence  of  aortitis,  but  we  are  less  likely 
to  forget  important  facts  if  Ave  arrange  them  in 
the  above  sequence.  Granular  nephritis,  hepatic 
cirrhosis,  and  disturbances  referable  to  the 
nervous  system  are  also  common ;  there  is, 
indeed,  no  organ  or  system  which  may  not  on 
occasion  be  affected,  but  it  is  obviously  im- 
possible to  enter  into  details.  The  all-important 
point  to  bear  in  mind  is  that  a  functional  high 
blood  pressure,  if  allowed  to  continue  unchecked, 
will  assuredly  give  rise  to  serious  organic  disease 
someAA'here,  and  that  the  detection  of  the 
functional  stage  is  therefore  a  matter  of 
supremest  moment.  The  detection  of  this 
stage  is  only  possible  by  the  use  of  a  manometer. 
Fingering  the  radial  pulse  may  give  rise  to 
reasonable  suspicion;  more  than  this  it  cannot 
do.  The  routine  use  of  a  manometer  is  the 
more  necessary,  inasmuch  as  the  symptoms  of 
the  functional  stage  are  unfortunately  very 
indefinite.  Of  physical  signs  there  is  only  one 
which  is  unequivocal,  and  that  is  the  accen- 
tuated second  sound  at  the  aortic  cartilage,  the 
significance  of  which  is  so  generally  overlooked. 
A  general  complaint  of  being  "  out  of  sorts," 
especially  when  associated  wdth  breathlessness  on 
slight  effort  and  some  degree  of  polyuria,  is, 
however,  so  suspicious  that  it  should  always 
lead  to  the  use  of  the  sphygmomanometer,  if 
this  has  not  previously  suggested  itself. 

A  patient  suffering  from  high  blood  pressure, 
whether  it  be  functional  only  or  associated  with 
some  organic  disease,  is  always  liable  to  haemor- 
rhage, and  the  occurrence  of  haemorrhage 
in  a  person  of  over  forty  years  of  age,  even 
when  it  takes  the  form  of  a  slight  epistaxis, 
should  always  lead  to  a  very  careful  examina- 
tion of  the  cardio-vascular  system.  If  there  is 
any  weak  spot  in  the  arterial  tree,  it  is  easy  to 
understand  that  the  increased  pressure  will 
find  it  out  and  give  rise  to  haemorrhage.  Haema- 
turia,  haematemesis,  haemoptysis,  menorrhagia, 
ocular  and  other  haemorrhages,  are  all  quite 
common,  and  it  is  of  course  by  no  means 
infrequent  for  high  blood  pressure  which   has 
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been  long  in  existence  to  show  itself  for  the 
first  time  by  a  crippling  and  even  fatal  hcemor- 
rhage  into  the  internal  capsule. 

The  prognosis  of  high  blood  pressure  which  is 
still  definitely  in  the  functional  stage  is  on  the 
whole  favourable,  but  there  is  frequently  not  a 
little  difficulty  in  inducing  the  patient  to  take  his 
condition  seriously.  He  does  not  feel  really  ill ; 
he  regards  himself  as  out  of  sorts  and  in  need  of 
a  tonic.  He  is  therefore  inclined  to  rebel  against 
the  dietetic  and  other  restrictions  to  Avhich  he 
ought  to  be  subjected.  Moreover,  a  certain 
degree  of  high  blood  pressure  is  distinctly 
stimulating,  and  the  patient  experiences  a 
certain  degree  of  mental  well-being,  Avhich  is 
liable  to  leave  him  Avhen  the  pressure  is  reduced. 
If  the  pressure  is  associated  with  organic  disease, 
the  prognosis  necessarily  resolves  itself  into  an 
estimate  of  the  degree  of  danger  imposed  by  the 
organic  lesion.  "\Mnle  the  malady  is  still  in  the 
functional  stages  a  good  deal  may  be  effected 
by  treatment.  The  first  care  is  to  revise  the 
general  hygienic  habits  of  the  patient :  meat 
foods  should  be  severely  restricted,  and  alcohol, 
if  taken  at  all,  should  be  taken  in  severest 
moderation.  Excess  of  chlorides  being  now 
recognized  as  a  very  potent  cause  in  the  raising 
of  the  pressure,  the  addition  of  common  salt 
to  the  ordinary  diet  should  be  forbidden. 
Muscular  exercise  is  very  essential,  the  amount 
and  degree  of  which  must  necessarily  vary  -nith 
the  age  and  general  condition  of  the  patient. 
Hot  baths,  Turkish  baths,  and  radiant-heat 
baths,  especially  Avhen  combined  with  massage — 
any  measure  indeed  wliich  promotes  free  access 
of  blood  to  the  cutaneous  vessels — is  of  very 
considerable  use.  Remedially,  nothing  can 
compare  uith  venesection.  This  should  be  per- 
formed once  in  every  three  months  if  necessary, 
and  from  tAventy  to  thirty  ounces  should  be 
extracted  at  a  time. 

Of  drugs,  calomel  and  iodide  of  potassium  are 
exceedingly  useful.  The  calomel  should  be  given 
once  a  week,  and  the  iodide  of  potassium  in  doses 
of  two  and  a  half  to  five  grains  three  times  a 
day  for  three  weeks  at  a  time.  It  is  as  a  rule 
very  suitably  combined  Mith  small  doses  (one- 
eighth  grain)  of  thyroid  extract  in  an  infusion 
of  buchu.  A  course  of  treatment  at  Evian-les- 
Bains  or  Vittel  should  be  urged  upon  those 
Avhose  circumstances  permit  of  a  visit  to  a  foreign 
health  resort.  The  vaso-dilative  drugs,  amyl 
nitrite,  sodium  nitrite,  erythrol-tetranitrite, 
nitro -glycerine  and  trinitrin  are  all  excellent 
measures  to  be  used  in  an  emergency,  but 
inasmuch  as  their  effect  is  very  transient,  no 
rehance  should  bo  placed  upon  their  producing 
any  permanent  effect. 

Low  Blood  Pressure. — From  the  brief  physio- 
logical preamble  it  will  be  understood  that 
practically    the    only    condition    in    -which    a 


dangerously  low  blood  pressure  can  occur  is 
that  of  exhaustion  of  the  medulla.     "\Miere  the 
powers  of  the  medulla  remain  intact  it  can,  and 
does,  order  up  a  general  vaso-constriction  which, 
assuming  the  powers  of  the  heart  to  remain 
constant,  will  always  pro\-ide  against  an  undue 
fall.     Medullary  exhaustion  occurs  in  an  acute 
form  in  surgical  shock  and  coUapse,  and  is  very 
generally  fatal.     It  is  best  combated  by  placing 
the  patient  on  his  back  with  his  heels  at  a  liigher 
level   than   his   heart,  so   that   the   splanchnic 
vessels   empty   themselves   readily.     It   is   the 
dilatation    of    the    splanchnic    vessels    which 
constitutes  the  chief  danger,  for  so  capacious 
I  are   these   vessels    that   they   can  contain   the 
j  whole  of  the  blood  of  the  body  within  their  walls. 
It  is  not  uncommon  to  find  surgical  shock 
I  and    collapse    treated    by    the    subcutaneous 
injection  of  strychnine,  a  practice  Avliich  it  is 
impossible  too  strongly  to  condemn.     Strych- 
nine   acts    by    stimulating    the    medulla;    the 
medulla  being  already  in  an  exhausted  state, 
any  stimulation  brought  about  by  the  strych- 
nine is  bound  to  be  followed  by  a  reaction  in 
j  wliich  the  exhaustion  is  so  pronounced  as  to 
I  cause  death.     Eserin    has   been    recommended 
by  some,  but  the  most  useful   measure  is  the 
subcutaneous    injection    of     pituitary    extract 
(Burroughs  &  Wellcome's  ampoules). 

Minor  degrees  of  low  blood  pressure  are  seen 
in  any  condition  where  the  tonus  both  of  the 
myocardium  and  middle  coats  of  the  arteries  is 
from  any  cause  deficient.  Such  a  cause  is 
supphed  by  tubercle,  cancer  and  other  wasting 
diseases,  the  most  conspicuous  example  being 
Addison's  disease. 

The  hsemomanometer,  if  used  when  the 
patient  is  recumbent,  is  not  always  a  good 
guide  to  the  discovery  of  unduly  low  blood 
pressure.  The  normal  difference  between  the 
pulse-rate  in  the  recumbent  as  compared  \nth 
the  upright  posture  is  from  eight  to  ten  beats  per 
minute,  the  recumbent  rate  being  that  number 
fewer  than  the  rate  M'hen  standing.  Leonard 
Hill,  who  has  carefully  studied  the  effect  of 
change  of  posture  on  the  blood  pressure,  says  : 
"  A  useful  clinical  guide  to  the  condition  of  the 
compensator}^  mechanism  in  man  is  afforded  by 
the  rate  of  pulse  on  change  of  posture.  If  the 
heart  becomes  greatly  accelerated  on  rising 
from  the  horizontal  to  the  vertical  position,  the 
vasomotor  tone  is  deficient." 

Apart  from  disease,  deficiency  of  vasomotor 
tone  is  very  frequently  seen  in  adolescents  :  in 
girls  it  gives  rise  to  menstrual  difficulties ;  in 
both  boys  and  girls,  and  more  especially  in 
boj^s  of  athletic  habits,  it  is  verj'  hable  to  give 
rise  to  what  is  called  cychcal,  or  physiological, 
or  postural  albuminuria.  Deficiency  of  vaso- 
motor tone  and  vasomotor  control  are  con- 
spicuous   in    hysteria    and    neurasthenia   from 
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whatever  cause  arising ;  it  accounts  for  a  great 
many  of  the  subjective  miseries  from  which  idle 
people  are  liable  to  suffer. 

Contrary  to  what  is  usually  beHeved,  gout  in 
some  of  its  protean  aspects  is  very  often  accom- 
panied   by   a   deficiency   in    vasomotor    tone. 


It  would  seem  that  some  of  the  partially 
metabohzed  proteids  are  distinctly  vaso- 
dilator in  their  effects.  People  with  unmistak- 
able gouty  manifestations  associated  A\dth  low 
blood  pressure  are  far  more  common  than  is 
usually  considered  to  be  the  case.  L.  W. 


DISEASES    OF   THE   PERICARDIUM 


PERICARDITIS 

Causes.  (1)  Pericarditis  occurs  as  a  com- 
pHcation  of  the  same  series  of  infective  processes 
as  lead  to  endocarditis  :  acute  rheumatism, 
chorea,  scarlet  fever  and  "  septic  processes " 
generally.  It  is,  however,  not  so  constant  a 
feature  in  rheumatic  fever  as  is  endocarditis. 
(2)  It  is  more  often  a  terminal  condition  than 
is  endocarditis,  and  is  especially  prone  to  affect 
patients  suffering  from  acute  and  chronic 
nephritis  in  this  way.  (3)  It  is  sometimes  due 
to  tuberculosis,  which  is  a  very  uncommon 
cause  of  endocarditis.  (4)  And  owing  to 
anatomical  differences  it  may  arise  in  two  ways 
which  are  scarcely  possible  in  endocarditis :  by 
extension  from  neighbouring  organs — especially 
the  lungs,  as  in  pneumonia — and  by  trauma. 

Forms.  Pericarditis  may  be  acute  or  chronic. 
Acute  pericarditis  presents  two  stages,  accord- 
ing as  there  is  not,  or  there  is,  liquid  effusion 
present.  In  some  cases  these  two  stages  both 
occur;  in  others  the  disease  terminates  with- 
out the  second  stage  developing;  in  a  third 
group  the  second  stage  has  arrived  by  the 
time  the  disease  is  recognized. 

I. — Acute  Fibrinous  Pericarditis 

{Synonym :  Pericarditis  without  liquid  effu- 
sion.) 

Symptoms.  (1)  Pain:  Not  constant,  but 
more  frequent  than  in  endocarditis ;  it  may  be 
referred  to  the  shoulder  or  to  the  epigastrium ; 
it  is  rarely  intense.  (2)  Dyspnoea,  (3)  Palpi- 
tation :  Unusual,  and  not  features  of  the  dis- 
ease as  in  pericardial  effusion.  (4)  Fever :  More 
constant,  though  by  no  means  invariable. 
An  exacerbation  of  the  fever  due  to  the  under- 
lying cause  may  indicate  (as  in  endocarditis) 
the  onset  of  this  complication. 

Signs.  The  cardinal  physical  sign  of  peri- 
carditis, like  that  of  pleurisy,  is  a  friction  sound. 
As  many  cases  of  pericarditis  are  latent,  and 
the  early  recognition  of  the  disease  is  of  great 
importance,  this  sign  must  be  listened  for  in 
a  routine  manner  in  every  case  in  which  the 
disease  is  a  possible  complication.  It  is  usually 
heard  first  at  the  base  of  the  heart,  probably 
on  account  of  the  reflection  of  the  membrane 
around   the  great  vessels  being  often  first  in- 


volved ;  later  it  becomes  more  general.  Some- 
times, however,  it  is  heard  first,  and  most  clearly 
at  the  apex.  WTien  occurring  early  it  may  be  a 
single  sound,  systoHc  in  time,  but  soon  it  attains 
the  characteristic  "  to-and-fro  "  rhythm.  The 
friction  sound  is  not  altogether  sjmchronous  with 
the  heart  sounds,  indeed,  when  cardiac  bruits 
are  also  present — and  they  often  are — it  may  be 
very  difficult  to  associate  the  exocardial  sounds 
with  any  events  of  the  cardiac  cycle.  And  if 
the  heart's  impulse  is  not  palpable  it  may  be 
quite  impossible.  Pericardial  friction  is  to  be 
distinguished  from  the  to-and-fro  murmur  of 
"  double  "  aortic  disease,  and  this  is  done  by 
observing  (1)  the  character  of  the  exocardial 
sound — rougher  and  nearer  to  the  stethoscope 
than  aortic  bruits,  (2)  that  pressure  of  the 
instrument  intensifies  the  pericardial  but  not 
the  endocardial  sound,  (3)  that  there  is  much 
less  "  conduction  "  of  the  former  sound  than 
of  the  latter,  (4)  that  the  pericardial  sound  is 
much  less  constant  in  position  and  intensity 
than  the  valvular  sound,  and  (5)  that  the 
vascular  signs  of  aortic  regurgitation  (pulsating 
arteries  and  jerking  pulse)  are  absent  in  peri- 
carditis, unless,  of  course,  the  two  conditions 
concur. 

In  some  cases  the  friction  can  be  clearly 
felt  by  the  hand.  When  the  friction  sound 
passes  away,  either  by  resolution  or  by  the 
advent  of  liquid  effusion,  it  is  usually  heard 
last  at  the  point  at  which  it  first  appeared. 

Diagnosis.  In  addition  to  the  murmurs  of 
aortic  disease,  pleuro-pericardial  friction  has 
often  to  be  distinguished  from  pericardial 
friction.  The  most  careful  differentium  is  that 
the  latter  sound  almost,  or  quite,  disappears 
when  the  breath  is  held.  Cardiac  bruits, 
other  than  those  of  aortic  disease,  occasionally 
cause  confusion,  and  the  writer  has  known  an 
exceptionally  harsh  hsemic  murmur  (present 
only  in  the  recumbent  position)  mistaken  in 
this  way  for  pericardial  friction.  It  should 
be  remembered  that  pericardial  friction  is 
generally  to-and-fro  in  character. 

Course.  (1)  It  is  probable  that  a  few  cases, 
in  which  the  exudate  is  slight,  undergo  complete 
resolution.  (2)  A  much  larger  number,  how- 
ever, proceed  to  organization  of  the  exudate, 
and  terminate  with  local  or  general  pericardial 
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adhesion,  not  necessarily  handicapping  the 
heart  in  any  appreciable  degree.  (3)  A  smaller 
number  go  on  to  the  stage  of  Hquid  effusion 
{vide  infra).  (4)  A  few  become  chronic,  leading 
to  progressive  adhesive  pericarditis  (vide  injra). 
The  tuberculous  cases,  if  not  fatal  during  the 
acute  stage,  do  this. 

Treatment.  (1)  Absolute  rest  in  bed.  (2) 
Diet  and  general  management  of  skin  and 
bowels  as  for  all  acute  inflammatory  processes. 

(3)  The  local  apphcation  of  an  ice-bag,  or  of 
iodex,    or    of    leeches,    or    of    small     bhsters. 

(4)  The  internal  administration  of  sahcylates 
(in  rheumatic  cases)  A\4th  iodides,  or  of  iodides 
alone  in  non-rheumatic  cases.  (5)  A  con- 
sideration of  any  specific  measures  towards 
combating  the  underlying  infection  or  disease. 

II. — Pericarditis  with  Liquid  Effusion 

This  may  follow  I.,  or  it  may  arise  -s^dthout 
the  patient  being  suspected  of  any  prior  con- 
dition of  inflammation  of  the  pericardium.  In 
other  words,  pericardial  effusion  is  not  seldom  a 
latent  disease,  manifesting  itself  only  after  it 
has  fully  developed. 

Syrwptoms.  (1)  Pain  is  often  present  and 
is  not  reUeved  with  increase  of  the  effusion. 
(2)  Dyspnoea  is  very  common  and,  in  adults, 
progresses  to  orthopnoea,  a  striking  symptom  in 
some  cases.  (3)  Cyanosis  may  attract  attention. 
(4)  Fever  is  usual,  except  in  cases  of  hydro - 
pericardium,  or  when  the  underhdng  disease  is 
of  a  very  debilitating  kind,  such  as  chronic 
Bright's  disease.  (5)  Delirium,  sleeplessness  and 
restlessness  may  be  present,  and  these  symptoms 
should  suggest  pericardial  involvement  in 
patients  suffering  from  likely  causes  of  this 
condition. 

Inspection.  In  children  with  large  effusions 
there  may  be  "  bulging  "  of  the  precordial 
region,  but  the  sign  is  not  common.  In  adults 
it  is  hardly  ever  seen,  though  it  was  apparently 
common  formerly  to  see  considerable  enlarge- 
ment of  the  left  side  of  the  chest  due  to  large 
pericardial  effusions.  The  most  that  is  usually 
seen  now-a-days  is  fullness  of  the  costal  intei- 
spaces. 

The  heart's  apex-beat  is  often  seen  to  be 
high,  in  the  third  or  fourth  interspace ;  it  is  not 
seldom  invisible. 

Palpation.  The  above  position  of  the  apex- 
beat  is  confirmed.  The  impulse  becomes  less  and 
less  as  the  fluid  collects.  Fremitus  may  be  felt 
(just  as  the  friction  sound  may  be  heard)  some 
time  after  fluid  collects ;  but  eventually  it,  too, 
disappears.  CEdema  of  the  chest  wall  is  not 
uncommon. 

Percussion.  The  normal  area  of  cardiac 
dullness  becomes  much  enlarged,  and  the  shape 
of  the  enlarged  area  is  triangular,  with  base 
below.      Dullness    to    percussion    in    the    fifth 
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right  intercostal  space  is  an  important  point 
to  establish,  because  it  very  rarely  occurs  as  a 
result  of  dilated  heart.  Whether  the  area  of 
modified  percussion  tone  described  at  the  angle 
of  the  left  scapula  be  due  to  the  pericardial 
exudate  or  to  collapsed  left  lung  as  the  result 
of  pressure  is  uncertain. 

Auscultation.  As  mentioned  above,  the 
friction  sound  may  still  be  heard  if  the  amount 
of  liquid  exudate  is  not  large.  The  heart  sounds 
are  weak  ("  distant  "),  and  may  be  inaudible. 

Pressure  Signs.  In  addition  to  the  c3-anosis, 
local  pressure  signs  may  be  seen  :  fullness  of 
the  veins  of  the  neck  and  face,  oedema  of  the 
left  arm,  cough  and  difficult  swallowing. 

The  Pulse.  Increased  frequency,  diminished 
volume  and  irregularity  are  the  usual  features. 
Pulsus  paradoxus,  the  pulse  wave  diminishing 
in  size  or  disappearing  entirely  during  inspira- 
tion, is  common,  but  by  no  means  patho- 
gnomonic. 

Diagnosis.  This  is  especially  from  dilated 
heart.  Cases  occur  in  which  the  difficulty  is 
extremely  great.  Of  course  the  two  diseases 
may  concur,  and  not  infrequently  do.  In  a 
doubtful  case  the  nature  of  the  disease  is 
probably  dilated  heart.  The  following  are  the 
most  useful  differential  points: — (1)  Shape  of 
the  dull  area  on  percussion ;  in  cardiac  dilata- 
tion this  is  more  square  than  triangular,  owing 
to  the  distension  of  the  right  auricle  and  ventricle 
at  the  upper  level  of  the  dull  area.  As  already 
remarked,  dilated  heart  rarely  gives  dullness 
to  percussion  in  the  fifth  right  interspace.  (2) 
Any  trace  of  the  friction  sound  makes,  of  course, 
for  pericardial  effusion.  (3)  In  dilated  heart  the 
heart  sounds  are  usually  audible  and  are  sharp 
and  short  in  quality ;  in  pericardial  effusion,  if 
the  sounds  are  not  absent  they  are  muffled, 
without  being  short.  (4)  The  apex-beat  is 
rarely  quite  absent  in  dilatation  of  the  heart, 
and  the  impulse,  if  palpable,  is  "  wavy." 

A  large  left-sided  pleural  elusion  may  cause 
difficulty,  but  only  if  the  possibility  of  the 
alternative  condition  be  lost  sight  of. 

Course  of  the  Disease.  A  large  number  of 
effusions  clear  up  under  treatment,  leaving, 
no  doubt,  universal  adhesion.  In  others  the 
effusion  goes  on  collecting,  necessitating  drain- 
age {vide  infra).  In  some  cases,  as  stated,  the 
condition  is  a  terminal  event  in  some  chronic 
disease,  especially  nephritis. 

Treatment.  At  first  the  measures  undertaken 
are  exactly  the  same  as  for  a  case  of  "  dry  " 
pericarditis.  If,  however,  the  effusion  increases, 
giving  rise  to  cyanosis,  orthopnoea  and  pressure 
symptoms,  the  fluid  must  be  removed  either 
by  paracentesis  or  by  incision.  Paracentesis 
pericardii  should  never  he  performed  unless  the 
diagnosis  from  dilated  heart  has  heeyi  clearly 
established.     If  there  is  anv  doubt    at  all,   or 
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if  it  be  thought  that  both  conditions  concur,  it 
is  wiseT  to  open  the  pericardium  by  means  of 
a  small  incision.  The  point  chosen  for  para- 
centesis is  usually,  for  greatest  safety,  the  left 
side,  at  the  angle  between  the  xiphoid  cartilage 
and  the  costal  cartilage,  directing  the  needle 
backwards  and  upwards.  The  same  spot  is 
chosen  for  incision.  If  the  exudate  be  pus,  an 
incision  is  essential  for  drainage.         T.  J.  H. 


MYOCARDITIS 

{Including  myocardial  degeneration  and 
dilatation  of  the  heart.) 

General.  Consideration  vnW.  be  here  given 
to  those  important  conditions  of  defect  in  the 
musculature  of  the  heart  arising  apart  from 
valvular  disease,  ^^^len  valvular  defects  are 
present  in  a  heart  these  are  for  a  time  com- 
pensated for  by  increase  in  size  of  the  heart 
chambers  and  increase  in  thickness  of  the  heart 
wall — a  state  of  things  designated  by  the  term 
"  compensation."  When  compensation  "  fails  " 
the  correlative  of  this  event,  so  far  as  the  heart 
muscle  goes,  is  a  series  of  nutritional  defects 
leading  to  dilatation  of  the  chambers  in  excess 
of  hypertrophy  of  the  wall.  These  imjDortant 
defects  are  excluded  from  the  present  account 
and  are  dealt  ^\dth  under  the  section  on  valvular 
disease,  in  the  course  of  which  they  occur  as  a 
natural  sequence.  We  are  here  concerned  with 
the  more  primary'-  defects  starting  in  the  muscle 
itself,  the  endocardial  structures  remaining 
intact,  or  suffering,  if  at  all,  to  a  minor  degree. 
The  same  remarks  apply  to  the  pericardium. 

Types  of  Myocardial  Disease.  There  are  two 
main  forms  of  primary  myocardial  disease,  the 
acute  and  the  chronic  form.  The  histological 
changes  underlying  the  acute  form  are  parenchy- 
matous degeneration,  especially  fatty  degenera- 
tion, with  or  without  cellular  infiltration  of  the 
interstitial  tissue.  The  histological  changes 
underlying  the  chronic  form  are  fatty  degenera- 
tion and  fatty  overgrowth,  with  fibrosis  of  the 
interstitial  tissue.  In  both  forms  dilatation 
of  the  chambers,  with  thinning  of  the  wall  of 
the  heart,  are  consequent  changes  if  death  does 
not  occur  before  such  changes  can  take  place. 

Nomenclature.  Acute  myocardial  degenera- 
tion is  sometimes  spoken  of  as  "  acute  myo- 
carditis," and  again  as  "  acute  dilatation  of  the 
heart  " ;  similar  names  are  sometimes  given 
to  chronic  myocardial  degeneration.  Seeing 
that  the  term  "  myocarditis  "  does  not  neces- 
sarily connote  changes  of  a  strictly  inflammatory 
kind,  it  may  be  used  as  a  convenient  word  for 
the  purposes  of  this  account. 

Acute  Myocarditis  (Acute  Myocardial  Degenera- 
tion ;  Acute  Dilatation  of  the  Heart) — 

Causes.     The   poisons   of   the   acute   specific 


fevers  produce  most  of  the  cases  of  acute 
myocarditis,  and  the  fevers  specially  prone  to 
this  effect  are  acute  rheumatism,  diphtheria, 
septicemia,  typhoid  fever,  pneumonia  and  in- 
fluenza. Although  the  brunt  of  the  rheumatic 
poison  falls  usually  upon  the  endocardium, 
leading  to  acute  endocarditis,  especiallj-  of  the 
mitral  cusps,  the  myocardium  is  probably 
always  affected  to  a  muior  degree,  and  in  some 
cases  to  a  major  degree.  It  may  be  positively 
asserted  that  in  the  very  severe  cases  of  acute 
rheumatic  heart  trouble  the  myocardium  suffers 
considerably;  certainly  the  prognosis  turns 
very  largely  upon  the  degree  of  myocardial 
intoxication.  In  those  rheumatic  cases  in 
which  the  whole  of  the  heart  structures — endo-, 
myo-  and  peri-cardium — suffer  from  acute 
inflammation,  the  term  "  acute  carditis  "  is 
not  inappropriately  given.  In  the  other  fevers 
above  named  it  is  particularly  the  heart  muscle 
Avhich  sufl'ers. 

Symptoms.  These  vary  somewhat  with  the 
cause,  but  a  general  account  may  cover  all  of 
them;  any  conspicuous  points  of  difference 
■will  be  incidentally  referred  to.  Briefly,  the 
cases  fall  into  four  groups. 

1.  The  patient  is  extremely  ill  ^-ith  his 
disease,  and  is  so  generally  "  poisoned  "  that 
it  is  impossible  to  apportion  the  degree  of 
poisoning  of  his  various  tissues.  The  myo- 
cardial change  is  quite  latent,  and  is  only 
discovered  at  the  autopsy. 

2.  The  myocarditis  is  unsuspected  until  the 
patient  dies  suddenly.  This  event  may  transpire 
in  the  course  of  any  of  the  above  fevers,  but  is 
rather  more  characteristic  of  diphtheria,  in 
which  disease  it  may  occur  at  a  time  when  the 
patient  is  thought  to  be  convalescing  (see 
section  on  Treatment). 

3.  In  the  third  group  of  cases  symptoms  are 
present  at  the  height  of  the  causal  disease  as  well 
as  physical  signs  which  enable  the  physician  to 
diagnose  the  disease  and  to  treat  it. 

The  clinical  picture  is  familiar  to  all  experi- 
enced observers.  The  patient  lies  low  in  bed, 
is  restless,  often  quietly  delirious  and  his  face 
wears  a  dusky  hue  upon  the  malar  prominences. 
Even  if  not  delirious  the  mind  is  not  clear, 
so  that  micturition  and  defsecation  may  be 
involuntary  and  a  stuporous  condition  prevail. 
The  hands  are  tremulous  and  the  finger-nails 
are  cyanosed.  Vomiting  may  occur,  and  in 
some  of  the  diphtheria  cases  this  symptom, 
a  grave  omen,  is  one  of  the  chief  features  of 
the  serious  complication.  The  pulse  is  usually 
frequent,  soft  and  tends  to  be  irregular  in 
force  as  well  as  rhythm.  The  respirations  are 
more  frequent  than  the  temperature  warrants 
and  are  shallow ;  they  may  be  rhythmical,  or 
have  a  true  Cheyne-Stokes  periodicity.  The 
patient    is    usually    sleepless.     It    should    be 
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observed  that  in  typlioid  fever  acute  myo- 
carditis does  not  raise  the  puLse  frequency  as  in 
other  diseases.  On  examining  the  heart  in  a 
case  of  this  kind,  although  sometimes  the  signs 
are  quite  inadequate  to  account  for  the  severity 
of  the  condition,  the  following  points  may  be  made 
out.  On  inspection  the  heart's  impulse  is  seen 
to  be  "  wavy  "  and  diffuse,  occupying  a  larger 
area  of  the  cliest  wall  than  in  health,  though  little 
or  not  at  all  displaced.  Palpation  discovers  the 
impulse  to  be  lacking  in  force  and  confirms 
its  diffuse  character.  Percussion  detects  little 
or  no  change,  especially  as  the  patient  is  too  ill 
to  admit  of  "  deep  "  percussion.  On  ausculta- 
tion the  sounds  of  the  heart  are  lacking  in 
"  tone,"  are  apt  to  lose  their  proper  spacing, 
approximating  to  the  foetal  type,  and  are 
sharper  than  normal,  a  fact  more  noticeable, 
of  course,  in  the  second  sound.  Reduplication 
of  either  sound  is  quite  common.  A  soft 
systolic  apex  bruit  is  also  frequently  heard, 
and  a  murmur  of  similar  time  over  the  base 
of  the  heart  is  commoner  still. 

This  complete  picture  may  not,  of  course, 
be  present,   and   yet   it  is   by  no   means   un- 
common.    It  is  often  seen  in  patients  suffering 
from  septicaemia,  of  puerperal  or  other  origin, 
or  in  highly  "  toxic  "  cases  of  typhoid  fever. 
It  is  quite  impossible  at  times  to  differentiate 
the  effects  of  intoxication  of  the  central  nervous 
system  from  those  of  poisoning  of  the  myo- 
cardium, but  the  fact  is  that,  in  autopsies  upon  } 
patients  dead  of  diseases  in  which  such  a  picture  ' 
as  that  just  described  has  been  observed,  the 
chief    pathological    findings    are    often    in    the 
myocardium,  and  this  fact  warns  us  to  attribute 
great  importance  to  the  state  of  the  heart  in 
such     cases.     The     somcAvhat     crude     notion,   | 
therefore,  that  death  in  these  patients  is  due  to  ' 
"  heart  failure,"  is  probably  in  essence  quite 
correct. 

4.  In  the  fourth  group  of  cases  there  are 
symptoms,  but  these  appear  after  apparent 
recovery  from  the  causal  disease.  This  is  . 
notoriously  the  case  in  influenza ;  partly  ! 
accounted  for,  no  doubt,  by  a  special  affinitj^  of 
the  influenzal  toxin  for  the  heart  muscle,  but 
partly  by  the  fact  that  it  is  often  extremely 
difficult  to  persuade  many  patients  of  the 
necessit}''  for  a  continuation  of  the  rest  and 
treatment  for  a  week,  at  least,  after  the  fever 
is  over.  These  patients  resume  their  active 
life  too  soon,  to  fhid  the  secondary  heart 
symptoms  appearing  in  disappointing  fashion. 
The  picture  is  not,  of  course,  either  as  acute 
or  as  grave  as  that  already  described.  Short- 
ness of  breath,  an  im wonted  lack  of  vigour, 
rapid  tiring  with  elTort  and  certain  abnormal 
sensations  referable  to  the  precordium  con- 
stitute tlie  subjective  side  of  the  picture.  On 
the  objective  side  are  frequent  pulse-rate,  low 


pulse  tension,  loss  of  tone  in  the  heart  sounds 
and  a  sharp,  slightly  displaced  impulse — the 
symptoms  and  signs,  in  fact,  of  slight  acute 
dilatation  of  the  heart. 

Course  and  Prognosis.  These  are  largely  deter- 
mined by  the  nature  and  course  of  the  disease  of 
which  the  heart  condition  is  a  comphcation. 
But  all  diseases  thus  complicated  are  unduly 
prolonged  on  account  of  the  very  comphcation 
itself,  and  it  may  be  confidently  asserted  that 
the  convalescence  A^dll,  if  established  at  all,  be 
a  tedious  affair.  Unfortunately  the  mortahty 
is  high  in  acute  myocarditis,  and  sudden  death 
can  never  be  excluded  as  a  possible  event  in  the 
bad  cases.  More  often  death  is  preceded  by 
oedema  of  the  lungs  and  by  coma.  The 
significance  of  vomiting  has  been  referred  to 
already.  Some  of  the  cases  only  recover 
partially,  being  left  with  a  "  weak  heart " 
for  the  rest  of  their  lives,  the  condition  being 
in  all  probability  one  of  diffuse  fibrosis  mth 
dilatation. 

Treatment.  This  is  of  the  utmost  importance, 
for  upon  prompt  supervision  of  the  patient's 
treatment  and  upon  expert  nursing  recovery 
depends  in  many  cases.  The  recumbent  posi- 
tion is,  of  course,  a  necessity,  and  every  effort 
should  be  spared  the  patient.  In  the  very 
grave  cases  the  bed  should  be  raised  at  the  foot, 
not  a  few  inches  merely,  but  one  and  a  half  or 
two  feet.  Plenty  of  fresh  air  must  be  admitted 
to  the  sick  room,  and  this  may  be  supplemented 
by  the  occasional  inhalation  of  oxygen,  unless 
the  effect  of  this  is  found  to  be  restlessness  or 
excitement.  The  diet  is  generally  determined 
by  the  causal  disease ;  but  if  it  is  not  it  must 
consist  of  highly  nutritious  articles  in  small 
bulk,  omitting  all  easily  fermenting  foods.  It  is 
desirable  to  limit  the  amount  of  fluid  put  into 
the  stomach,  but  to  supplement  this  by  saline 
infusions  per  rectum,  thus  keeping  the  total 
fluids  of  the  body  at  a  bulk  likely  to  preserve 
a  good  blood  pressure.  If  the  case  be  very  acute 
and  severe,  the  intravenous  route  should  be 
chosen  for  the  saline  infusions.  It  goes  without 
saying  that  all  that  can  be  is  being  done  to 
assist  elimination  of  the  causal  toxic  agent. 
Stimulants  are  defuaitely  indicated  and  there  is 
nothing  capable  of  replacing  alcohol  in  its  power 
of  controlling  this  form  of  myocardial  failure. 
In  some  cases  champagne,  in  others  liqueur 
brandy,  ans-vvers  best;  it  is  always  advisable 
to  vary  the  form  of  alcohol  chosen  after  a  few 
days.  As  regards  amount,  the  individual  case 
must  decide  this  point,  but  in  the  writer's 
opinion  acute  heart  cases  are  too  often  under- 
stimulated,  and  chronic  heart  cases  are  too  often 
over-stimulated.  An  adult  suffering  from  a 
very  severe  form  of  acute  myocarditis  aWII  often 
improve  upon  six  to  eight  ounces  of  brandy 
in    the    twenty-four    hours    when    a    smaller 
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quantity  seems  ineffectual.  Common -sense  will 
dictate  the  wisdom  of  "  saving  "  some  of  the 
stimulant  as  soon  as  the  patient  seems  to  have 
gained  a  small  margin  of  heart  strength. 
Other  volatile  stimulants  that  are  useful,  though 
much  less  so  than  brandy,  are  ether,  tincture 
of  musk  and  camphor.  French  and  Italian 
physicians  use  the  last-named  very  freely  in 
these  and  allied  cases.  Strychnine  is  definitely 
indicated  in  nearly  all  cases,  and  is  probably 
the  best  adjuvant  of  brand3^  It  should  always 
be  given  hypodermically,  say  -gV  gr-  every 
two,  four,  or  six  hours,  according  to  the 
severity  of  the  case.  If  the  pulse  tension  be 
very  low  (it  is  always  low)  the  strychnine  may 
be  given  with  small  doses  of  suprarenal  extract, 
five  minims  of  a  1  in  1000  solution.  As  an 
alternative  pituitary  (infundibular)  extract  may 
be  used  hypodermically,  in  doses  recommended 
by  the  manufacturers  of  the  particular  specimen 
selected.  The  effect  of  this  preparation  is 
sometimes  quite  remarkable,  but  tolerance 
seems  rather  quickly  established. 

Mention  has  been  purposely  made  of  several 
different  types  of  cardiac  tonics,  because  it  is 
of  importance  that  the  practitioner  should  not 
attempt  to  rely  too  much  upon  any  one  of 
these.  The  drugs  of  the  digitalis  group  do  not 
give  nearly  such  good  results  in  these  cases  as 
in  those  of  chronic  dilatation  of  the  heart, 
though  many  practitioners  use  them.  There  is, 
however,  no  contra-indication  to  their  trial ; 
the  best  form  of  administration  is  probably 
a  preparation  of  the  total  alkaloids  given  hypo- 
dermically. Local  applications  to  the  pre- 
cordium  may  be  tried,  of  the  counter-irritant 
form,  such  as  a  small  mustard  leaf  for  fifteen 
to  twenty  minutes.  Venesection  is  contra- 
indicated. 

As  already  said,  convalescence,  if  the  patient 
recovers,  is  tedious  and  prolonged.  But  no 
good  comes  of  trying  to  hurry  it.  Sooner  or 
later,  however,  much  benefit  follows  gentle 
vibratory  massage  of  the  precordial  area,  and, 
later,  carefully  graduated  passive  movements. 
The  masseur,  in  his  haste  to  get  results,  usually 
requires  to  be  cautioned  against  too  vigorous 
or  too  prolonged  treatment  in  the  early 
days. 

In  cases  of  the  fourth  group,  chiefly  seen  in 
influenza,  where  the  patient  has  thought  him- 
self well  when  his  heart  has  not  actually  returned 
to  its  normal  state,  no  half  measures  are  of 
much  avail.  Certainly  all  such  cases  should 
be  put  back  to  bed  to  begin  with,  whilst  careful 
observations  are  made  and  the  effect  of  passive 
and  active  effort  carefully  noted. 

Reference  has  been  made  to  the  occurrence 

of     sudden    death     during    the    first    days    of 

convalescence    from    diphtheria.     Any     defect 

observed  in  the  heart  or  pulse  during,  or  after, 

6* 


this  disease,  should  make  the  physician  insist 
upon  absolute  recumbence  for  a  fortnight. 
And  even  if  no  such  defect  be  present  the 
recumbent  posture  should,  as  a  safeguard,  be 
encouraged  for  a  week  following  defervescence. 

Chronic  Myocarditis  (Chronic  Myocardial  Degene- 
ration ;  Chronic  Dilatation  of  the  Heart) — 

Causes.  These  are  much  more  variable  than 
in  the  acute  form  of  the  disease,  since  several 
other  factors  besides  infective  processes 
enter  into  the  production  of  the  cases  that 
come  under  observation.  Infective  processes 
are,  indeed,  not  a  very  common  cause  of  chronic 
myocarditis,  and,  apart  from  infliienza,  are 
not  of  great  practical  importance.  Group  4 
of  the  cases  discussed  under  "  acute  myocarditis  " 
forms  a  coimecting  link  between  the  acute  and 
the  chronic  disease,  many  cases  of  "  influenzal 
heart "  developing  into  chronic  dilatation. 
Strain,  both  physical  and  mental,  constitutes 
a  potent  causal  factor.  Syphilis  is  a  proved 
cause,  and  alcohol,  assisted  doubtless  by  "  luxus 
consumption,"  must  also  be  included.  Two 
associated  pathological  conditions  must  be 
referred  to  as  frequent  causes  of  chronic 
myocardial  degeneration  :  arteriosclerosis  and 
granular  kidney.  Finally,  there  is  the  condition 
of  myocardial  malnutrition,  eventually  resulting 
in  degeneration  of  muscles  and  dilatation  of 
the  heart  chambers,  seen  in  the  "  failure 
of  compensation "  consequent  upon  valvular 
disease. 

Symptoms  and  Signs.  These  are  best  dealt 
with  by  reference  to  certain  types  of  cases. 
The  following  types  recur  with  sufficient 
frequency  to  deserve  mention — 

1.  The  Anginal  Type.  Sclerosis  of  the  coro- 
nary arteries  appears  to  be  the  most  constant 
underlying  lesion  in  angina  pectoris,  with 
localised  nutritional  defects,  and  ultimate 
fibrosis  of  parts  of  the  cardiac  muscle.  The 
patient  suffers  from  anginal  attacks  (see 
Angina  Pectoris). 

2.  The  Renal  Type.  Symptoms  referable 
to  granular  kidney  are  present  (polyuria, 
slight  albuminuria,  chronic  ursemic  symptoms), 
and  the  hypertrophied  heart  sooner  or  later 
shows  signs  of  dilatation. 

3.  The  Arteriosclerotic  Type  resembles  the 
last  very  closely,  but  the  evidences  of  renal 
inadequacy  may  be  absent,  the  notable  features 
being  a  high  blood  pressure,  thickened  arteries, 
pareses  of  various  kinds,  hsemorrhages  from 
one  or  more  sets  of  degenerate  vessels,  and 
signs  of  hypertrophy  and  dilatation  of  the 
heart. 

4.  The  Senile  Type.  The  heart  may  be 
small,  there  may  be  a  low  rather  than  a  high 
blood  pressure,  and  the  condition  is  often 
asthenic  rather  than  sthenic.  Pseudo -anginal 
symptoms    may    occur    and  sudden    death    is 
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not    uncommon.     Bradycardia    is   a    not    un-  though  it  is  true  that  no  rigid  Hne  of  demarca- 

common  feature.             ^  tion   exists   between   these   two   forms   of   the 

5.  The  Type  of  Failing  Compensation  in  disease,  the  distinction  is  amply  justified  by 
Valvular  Disease.  This  is  dealt  with  fully  in  the  the  differences  in  symptoms,  course  and  prog- 
article  on  valvular  disease.  nosis  in  the  two  sets  of  cases.     In  both  forms 

6.  Excluding  the  above  types,  there  remains  the  inflammation  affects  chiefly,  though  by  no 


a  set  of  cases  in  which  the  condition  of  myo- 
cardial degeneration  seems  to  have  arisen  as 
a  primary  condition.  The  two  pathological 
lesions  are  fibrosis  and  fatty  degeneration  and 
infiltration,  and  the  general  examination  of 
the  patient  gives  a  fair  clue  to  the  lesion  likely 
to  be  present  ;  both  lesions  may  be  present 
together.  The  following  remarks  will  have 
reference  to  these  cases. 

Signs  and  Symptoms.  The  signs  of  chronic 
dilatation  of  the  heart  are  exactly  those 
described  under  the  second  stage  of  valvular 
disease  {q.v.).  But  the  evidence  that  the  con- 
dition follows  mechanical  valvular  defects  is 
absent.  Quite  often  the  symptoms  are  out  of 
proportion  to  the  signs,  and  it  may  require 
considerable  experience  to  decide  Avhether  the 
practitioner  is  dealing  with  a  degenerative 
state  of  the  cardiac  muscle  or  M'ith  a  mere 
defect  in  cardiac  innervation.  Briefly  sum- 
marized the  symptoms  are  as  follows — 

Dyspnoea  on  exertion;  precordial  distress; 
inability  to  rest  in  completely  recumbent 
position;  palpitation;  pain  referable  to  pre- 
cordium  and  radiating  as  in  angina;  syncopal 
attacks ;  slight  cyanosis,  Avith  feeble  peripheral 


means  entirely,  the  endocardium  of  the  valves 
of  the  heart. 

I. — Acute  Simple   Endocarditis 

Causes.  This  is  in  the  great  majority  of 
cases  a  part  of  some  more  general  disease,  of 
which  acute  rheumatism  is  the  commonest. 
As  the  proof  of  endocarditis  is  often  uncer- 
tain, it  is  impossible  to  do  more  than  estimate 
the  proportion  of  cases  of  rheumatic  fever  in 
which  endocarditis  occurs.  According  to  some 
authorities  it  occurs  in  every  case;  it  probably 
occurs  in  at  least  half  of  the  cases.  Its  onset 
is  usually  about  the  end  of  the  first  week,  or 
rather,  its  first  detection  is  about  this  time. 
It  occurs  quite  commonly  in  scarlet  fever.  Less 
often  it  is  seen  with,  or  after,  acute  sore  throat 
{e.  g.  tonsillitis),  pneumonia,  and  perhaps  all 
other  acute  specific  fevers.  From  the  greater 
incidence  of  these  causes  in  children  and  in 
adolescents,  acute  endocarditis  is  mainly  a 
disease  of  these  periods  of  life.  In  the  rheumatic 
cases  it  tends  to  recur. 

Symptoms  and  Signs.  The  condition  is 
insidious  in  its  origin,  and  is  often  quite  latent. 
As  already  mentioned,  its  recognition  is  difficult, 


circulation.     If  the  condition  proceeds  to  venous      and  quite  often  a  matter  of  assumption  from 


stasis  the  picture  of  ''  failing  compensation  " 
is  seen,  with  oedema  of  feet  and  legs,  orthopnoea, 
scanty  urine  and  general  congestion  of 
viscera. 

Treatment.  The  treatment  of  myocardial 
degeneration  in  its  chronic  form  follows  in  the 
main  the  principles  laid  down  under  the  second 
stage  of  valvular  disease  {q.  v.).  But  certain 
points  are  of  special  importance.  The  response 
to  passive  movements,  and  to  properly  arranged 
baths  of  the  Xauheira  type,  is  often  extremely 
good.  A  general  revision  of  the  patient's  routine 
of  life  is  essential,  and  if  this  be  done  he  need 
by  no  means  always  be  condemned  to  in- 
validism. Treatment  by  drugs  is  not  so 
definitely  indicated  as  in  the  cases  of  dilatation 
due  to  valvular  defects ;  great  differences,  how- 


ever, occur  in  individual  cases. 
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ACUTE    ENDOCARDITIS 

Acute  inflammation  of  the  endocardium 
occurs  in  two  forms — as  a  simple  inflammation, 
resulting  in  the  production  of  one  or  more  rows 
of  minute  "  vegetations,"  Avith  SAvelhng  and 
congestion  of  the  underlying  membrane,  and 
as   an   ulcerating  process,   associated   Avith   the 


presence     of 


infecting 


.micro-organisms. 


Al- 


a  combination  of  certain  events.  (1)  A  rise  in 
the  temperature,  after  this  has  fallen  entirely 
or  in  part  as  the  result  of  salicylate  treatment  in 
rheumatic  fever  and  there  is  no  exacerbation 
of  the  arthritis.  (2)  Palpitation,  A\'ith  irregular 
and  frequent  pulse.  (3)  Dyspnoea.  (4)  The 
presence  of  a  cardiac  bruit,  not  previously 
heard.  This  bruit  is  systolic  and  most  often 
heard  in  the  "  mitral  area  "  {i.  e.  at  or  near 
the  apex-beat),  because  the  commonest  site 
of  acute  endocarditis  is  the  mitral  valve.  It 
cannot  be  distinguished  from  the  systolic  bruit 
of  acute  myocarditis,  and  on  this  account  it 
must  be  admitted  that  there  are  no  patho- 
gnomic signs  of  acute  endocarditis.  Indeed, 
acute  myocarditis  and  acute  endocarditis  often 
coexist  and  yield,  not  only  the  same  physical 
signs,  but  also  the  same  symptoms.  Pain  is 
not  a  feature  of  acute  endocarditis.  In  actual 
practice  it  is  safest  to  assume  that  acute  endo- 
carditis exists  in  every  case  of  rheumatic  fever 
in  which  the  fever  persists  after  subsidence  of  the 
arthritis,  unless  there  be  some  other  definite  cause 
for  the  elevated  temperature.  If  the  bruit  be 
diastolic  in  time  the  diagnosis  is  placed  beyond 
doubt,  inasmuch  as  this  means  an  affection  of 
the  aortic  cusps. 

Course.     It  is  probable  that  in  a  fcAV  cases 
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the  acute  inflammation  completely  resolves, 
leaving  a  natural  endocardium.  (But  if  com- 
plete restoration  of  the  heart  sounds  occurs,  it 
may  be  that  the  lesion  has  really  been  a  myo- 
and  not  an  endo-carditis.)  More  often  the 
resolution  is  incomplete,  leading  to  a  sclerosis 
of  the  endocardium  and  the  establishment  of 
one  or  other  of  the  forms  of  valvular  disease. 
In  a  very  few  cases  the  inflammation  proceeds 
to  ulceration,  with  the  changes  occurring  in 
''  malignant  endocarditis  " ;  these  cases  have 
been  termed  "  malignant  rheumatism." 

Treatment.  Although  no  treatment  of  a  very 
specific  kind  is  at  present  available,  it  is  a 
matter  of  such  great  importance  to  endeavour 
to  control  the  process  and  to  avoid  or  minimize 
future  valvular  defects,  that  every  effort  should 
be  employed  to  this  end. 

The  patient  is  kept  in  the  recumbent  position 
for  at  least  a  month  after  the  fever  has  subsided. 
This  time  should  be  made  much  longer  (even 
up  to  three  or  four  months)  if  fever,  irregular 
heart's  action  or  undue  pulse-frequency  indicate 
it.  And  when  the  patient  is  allowed  out  of 
bed  his  movements  must  be  carefully  graduated. 

Blisters  may  be  employed  over  the  pre- 
cordium. 

Salicylates  are  used  by  some  authorities,  and 
in  large  doses,  together  with  alkalis  by  others. 
But  the  action  of  these  drugs  is  by  most  found 
to  be  very  disappointing.  Iodides  are  perhaps 
more  useful,  and  may  be  given  in  full  doses  over 
a  lengthy  period. 

Antistreptococcus  serum  sometimes  has  an 
excellent  effect,  especially  in  the  prolonged 
or  in  the  recurring  cases.  It  is  best  given  in 
10  c.c.  doses  subcutaneously,  once  a  day  for 
a  week. 

II. — Ulcerating,  Infective  or  Malignant 
Endocarditis 

The   relations   between   this   form   of    endo-  ; 
carditis  and  rheumatic  affections  are  still  close, 
though   by   no    means    as   close   as   in   simple 
endocarditis.     In  the  majority  of  cases  there  i 
has  been  previous  acute  rheumatism,  it  may  | 
have  been  many  years  previously,  leading  to   '■ 
valvular  disease.     In  a  much  smaller  number  j 
there   is    a    direct    transition   from    simple    to  ^ 
ulcerating  endocarditis.     In  some  cases,  form- 
ing a  larger  group  than  the  last,  there  has  been  ; 
no   true   rheumatism   at   any   time;    here   the  ! 
diseases  concerned  are  (in  order  of  frequency)   : 
scarlet  fever,  pneumonia,  gonorrhoea,  influenza. 
Graves'  disease  and  malaria.     The  disease  may 
comphcate      congenital      heart      disease      and  j 
"  athlete's  heart."  ! 

For  convenience  of  description  all  the  recog-  I 
nized  forms  of  malignant  or  ulcerating  endo- 
carditis  will   be   dealt   with   in   this   account, 
although  one  form,  and  by  no  means  an  un- 


common one,  runs  a  chronic  rather  than  an 
acute  course,  and  may  last  many  months. 

Of  the  valves  affected,  the  mitral  and  aortic 
together  come  first  in  frequency,  the  mitral 
alone  next,  then  the  aortic  alone,  then  the 
tricuspid,  and  lastly  the  pulmonary.  Affection 
of  the  endocardium  of  the  chambers  of  the  heart 
(neural  endocarditis)  is  by  no  means  uncommon, 
and  it  may  occur  Avithout  any  involvement  of 
the  valve  area  at  all.  Such  a  condition  adds 
difficulty  to  the  diagnosis,  the  physical  signs 
of  valvular  disease  being  absent. 

Micro-Organisms  Concerned  in  the  Disease. 
Contrary  to  the  experience  of  most  observers 
in  rheumatic  fever,  in  which  disease  micro- 
organisms have  not  yet  been  isolated  from 
the  blood  or  inflammatory  exudates,  carefully 
planned  blood-cultures  in  infective  endocarditis 
usually  yield  a  growth  of  some  organism  of 
definite  pathogenicity.  Positive  blood-cultures 
are  obtained  sooner  or  later  in  the  course  of  the 
disease  in  about  ninety  per  cent,  of  the  cases. 
In  the  technique  of  the  culture  the  following 
points  must  be  observed  : — (1)  Sufficient  blood 
must  be  taken,  not  less  than  5  c.c. ;  (2)  the  blood 
must  be  taken  direct  from  a  vein,  to  avoid  air 
or  skin  contamination ;  (3)  the  blood  must  be 
at  once  transferred  to  a  series  of  broth  tubes, 
mixing  the  blood  and  broth  in  different  pro^ 
portions ;  (4)  as  soon  as  possible  the  tubes 
should  be  incubated  at  a  temperature  of  37*5°  C ; 
(5)  the  absence  of  visible  growth  in  forty-eight 
hours  must  not  be  taken  as  final ;  tubes 
which  now  appear  sterile  should  be  well  rolled 
and  re-incubated,  thus  giving  a  minute  and 
slowl\^  growing  colony  encouragement  to  show 
itself. 

Positive  blood-cultures  in  the  disease  demon- 
strate that  infective  endocarditis  is  pre- 
eminently a  form  of  streptococcal  disease.  If 
the  pneumococcus  be  regarded  as  belonging  to 
the  genus  streptococcus,  the  percentage  of 
cases  due  to  this  microbe  rises  to  seventy-seven, 
Pfeiffer's  bacillus  (B.  influenza)  comes  next  in 
frequency,  then  the  gonococcus,  then  staphylo- 
coccus aureus  and  occasionally  such  organisms 
as  B.  coli,  B.  typhosus,  etc. 

The  characters  of  the  streptococci  found  in 
malignant  endocarditis  deserve  special  mention. 
These  streptococci  are  not  identical  with  the 
highly  pathogenic  streptococcus  of  suppurative 
processes  (S.  pyogenes),  but  one  or  other  of 
two  types  of  streptococci  closely  allied  to  the 
"  saprophytic  "  cocci  of  the  alimentary  canal 
(S.  sahvarius  and  S.  faecalis).  This  fact  harmo- 
nizes with  certain  broad  clinical  pathological 
principles  connected  with  the  disease,  and  serves 
to  explain  them — the  chronicity  and  latency 
of  some  of  the  cases;  the  scanty  leucocytosis 
often  seen ;  the  afebrile  periods  that  may  occur ; 
the    absence    of    suppuration    in    the    embolic 
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infarcts ;  the  absence  of  any  visible  source  of 
infection ;  and  the  enormous  number  of  living 
micro-organisms  that  may  be  present  in  the 
blood  stream  without  causing  grave  symptoms. 
Forms  of  the  Disease.  Thei'e  are  three  main 
forms  of  the  disease,  according  as  its  course 
is  acute,  subacute  and  chronic.  In  addition,  the 
disease  may  be  fulminating  or  completely 
latent ;  both  these  forms  are  of  less  importance, 
inasmuch  as  their  existence  is  only  to  be 
determined  post-mortem. 

1.  Acute.  The  onset  is  abrupt,  often  with 
a  rigor,  and  the  sjanptoms  are  those  of  an  acute 
specific  fever.  Arthritis,  as  in  rheumatic  fever, 
is  common.  The  pneumococcal  cases  are 
nearly  ahvaj^s  acute,  no  crisis  coming,  however, 
but  the  jjatient  remaining  verj^  ill  after  the 
tenth  day.  The  gonococcus  may  be  the  causal 
agent.  The  duration  of  the  cases  varies  from 
one  to  four  weeks,  and  no  doubt  a  very  few 
recover. 

2.  Subacute.  The  commonest  form.  The 
onset  is  often  insidious  and  takes  one  or  other 
of  these  forms  : — Cardiac  symptoms  (dj^spnoea, 
palpitation,  precordial  distress,  oedema,  etc.) ; 
general  weakness  and  loss  of  flesh  with  pains 
in  extremities ;  the  symptoms  of  subacute 
rheumatism ;  fever,  unexplained  by  physical 
signs.  The  duration  is  from  two  to  six  months. 
The  causal  microbes  are  streptococci  (salivary 
and  fsecal  types),  the  influenza  bacillus  and 
occasionally  the  pneumococcus. 

3.  Chronic.  Though  less  common,  this  form 
of  the  disease  is  of  great  importance.  Its 
recognition  is  a  matter  of  recent  study.  The 
onset  is  very  insidious ;  indeed,  it  is  often  quite 
impossible  to  say  when  the  disease  began  in 
any  case.  Often  an  extraordinary  sanguineness 
of  temper,  a  striking  feature  in  the  patients, 
prevents  them  from  drawing  the  attention  of 
their  medical  man  to  what  they  regard  as  quite 
trivial  symptoms.  The  pre-existing  heart  lesion 
may  be  quite  slight,  though  its  presence  is 
usually  known  in  patients  of  the  private  class. 
A  slowly  progressive  loss  of  flesh,  anaemia, 
some  irregular  fever  and  sweating,  vague  pains 
in  the  limbs  or  joints  or  fingers  or  toes — one  or 
more  of  these  may  be  the  initial  symptoms. 
The  first  event  to  draw  attention  to  the  real 
state  of  affairs  is  often  embolism. 

Signs.  The  signs  of  infective  endocarditis 
are  three  : — (1)  The  signs  of  valvular  disease, 
(2)  the  occurrence  of  embolism  and  (3)  the 
discovery  of  micro-organisms  in  the  blood 
stream.  If  these  three  signs  concur  in  any  case, 
the  diagnosis  of  ulcerating  endocarditis  may 
confidently  be  made. 

1.  The  Presence  of  Valvular  Disease.  In 
most  cases  well-marked  signs  are  present  at 
the  onset,  and  have  been  present  for  some  time 
previously.     In  some  cases  these  signs  appear 


during  the  progress  of  the  disease.     In  a  very 
few  they  may  not  appear  at  all. 

2.  The  Occurrence  of  Emboli.  It  is  doubtful 
if  any  case  runs  its  Avhole  course  without 
embolism  appearing  somewhere.  The  effects 
of  embolism  are — infarction,  aneurysm,  haemor- 
rhage and  inflammation,  with  or  Mithout 
suppuration.  The  situations  of  the  emboli 
vary  much ;  the  most  important,  and  their 
effects,  are  as  follows  : — The  spleen,  causing 
enlargement,  tenderness,  pain.  The  kidney, 
causing  hsematuria  and  albuminuria.  Minute 
quantities  of  blood  must  be  searched  for  micro- 
scopically. Intermittent  albuminuria  in  a  case 
of  valvular  disease  should  always  suggest  renal 
infarction.  The  skin,  causing  jjetechice.  Purpura 
is  sometimes  an  early  sign  of  the  disease.  The 
significance  of  even  a  few  pimple  spots,  say 
about  the  neck,  is  very  grave  in  valvular 
disease.  The  brain,  causing  hemiplegia  and,, 
less  often,  monoplegia.  Cerebral  haemorrhage 
may  also  occur,  and  not  infrequently  as  a 
terminal  event.  The  retina,  causing  haemor- 
rhage. The  limbs,  causing  aneurysm,  or  arterial 
obstruction.     The  heart,  causing  sudden  death. 

Symptoms.  In  addition  to  the  initial  symp- 
toms already  mentioned,  and  those  due  to 
embolism,  there  are,  during  the  course  of  the 
disease,  certain  others  calling  for  consideration — 

The  Fever.  The  commonest  type  is  an 
irregular  remitting  form.  Less  often  seen  is- 
the  quotidian  intermittent  type.  Less  often 
still  is  the  high-continued  or  typhoid  form.  A 
few  cases  are  afebrile ;  here  the  patient  is  usuaUy 
suffering  from  some  debilitating  condition, 
such  as  cirrhosis  of  the  liver  or  chronic  nephritis. 

The  Leucocytosis.  This  usually  varies  be- 
tween 10,000  and  15,000. 

Loss  of  flesh  is  a  constant  symptom,  as  also 
is  more  or  less  ancemia. 

Modes  of  Terynination.  (1)  Recovery.  A  rare 
event,  yet  one  occasionally  seen.  (2)  Death. 
This  is,  in  order  of  frequency,  by  circulatory 
failure,  by  coma,  by  sudden  death,  by  uraemia 
and  by  In^perpyrexia. 

Diagnosis.  The  acute  cases  have  sometimes 
to  be  distinguished  from  the  following  diseases — 

1.  Pneumonia.  The  resemblance  ma}^  be 
very  close  indeed,  for  when  pneumococcus 
endocarditis  occurs  it  often  accompanies  or 
follows  pneumonia.  A  positive  blood-culture 
does  not  prove  endocarditis,  but  petechiae  and 
the  plugging  of  arteries  in  a  case  giving  the 
signs  of  valvular  disease  would  justifj'  the 
diagnosis  being  made. 

2.  Typhoid  Fever.  The  agglutination  test, 
especially  in  conjunction  Antli  a  leucocyte 
count,  Avill  usually  decide  the  difficulty;  a 
positive  Widal  test  Aiith  a  leucopoenia  may  be 
regarded  as  decisive  in  favour  of  typhoid  fever. 

3.  Rheumatic   Fever.     Recurring    attacks    of 
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acute  or  subacute  rheumatism  in  patients  who 
have  valvular  disease  often  give  rise  to  con- 
siderable anxiety  on  account  of  the  similarity 
which  they  bear  to  the  symptoms  of  endocardial 
infections.  The  absence  of  a  positive  blood- 
culture  on  repeated  trials  gives  a  high  pre- 
sumption in  favour  of  the  simple  as  against  the 
ulcerating  form  of  endocarditis. 

4.  Malaria.  Many  of  the  cases  showing 
high  intermitting  fever  with  sweats,  are  errone- 
ously regarded  as  of  this  natvire.  The  absence 
of  the  malarial  parasite  in  blood  films  and  the 
absence  of  a  leucopoenia  are  valuable  differential 
observations. 

5.  General  Tuberculosis.  Here  there  is  usually 
a  low  leucocyte  count,  valvular  disease  is  not 
present,  nor  are  emboli,  and  the  blood  stream 
is  sterile  to  ordinary  media. 

The  chronic  cases  have  to  be  distinguished 
from — 

1.  Prolonged  attacks  of  Subacute  Rheumatism 
[vide  supra). 

2.  Tuberculosis.  This  is  seen  to  be  a  difficulty 
from  the  fact  that  some  of  the  cases  of  chronic 
infective  endocarditis  find  their  way  into  con- 
sumption sanatoria.  Absence  of  tubercle  bacilli 
in  the  sputum,  if  this  be  present,  and  a  com- 
bination of  two  or  more  of  the  cardinal  signs 
of  an  infected  endocardium  should  settle  the 
difficulty. 

Prognosis.  This  is  always  extremely  grave. 
The  chronic  cases  probably  never  recover ;  the 
acute  and  subacute  cases  only  rarely.  Periods 
of  real  improvement  may  follow  certain  events 
in  the  course  of  the  disease,  or  certain  lines  of 
treatment,  but  the  fatal  issue  is  thereby  only 
delayed.  Not  only  the  natural  course  of  the 
disease  has  to  be  feared,  there  are  the  accidents 
resulting  from  embolism  and  haemorrhage  to 
•consider.  And  disaster  from  these  last-named 
events  not  seldom  comes  when  all  seems  going 
well. 

Treatment.  Certain  preventive  measures 
follow  from  the  above  consideration  of  the 
infecting  organisms  usually  present  in  the 
disease.  The  teeth  and  gums  should  be  care- 
fully attended  to  in  all  patients  with  valvular 
disease,  and  the  state  of  the  bowels  must  not 
be  overlooked.  The  general  resistance  against 
streptococcal  infection  should  be  kept  at  as  high 
a  level  as  possible  by  various  non-specific 
measures — fresh  air,  good  food,  absence  of 
fatigue,  etc. 

The  curative  measures  include  a  more  rigid 
attention  to  these  non-specific  points,  and  an 
attempt  at  specific  therapy.  Chemical  antidotes 
have  been  so  thoroughly  tried  in  these  cases, 
and  with  such  signal  lack  of  success,  that  it 
seems  almost  waste  of  time  to  try  them  again — 
quinine,  mercury,  arsenic,  carbohc  acid,  formalin 
and  the  sulphocarbolates.     Silver  salts  in  com- 


bination with  nuclein  are  not,  in  the  experience 
of  the  writer,  of  any  greater  service  than  the 
i  older  "  remedies."  These  remarks  include  sub- 
cutaneous and  intravenous  routes  for  the 
drugs  as  well  as  the  oral  route. 

Of  the  true  specific  measures,  anti-sera  may 
be  given  a  thorough  trial,  and  vaccines  must 
certainly  be  used,  as  jdelding  the  most  hopeful 
results  up  to  date.  The  writer  combines  these 
two  methods,  and  considers  that  the  employ- 
ment of  a  "  sensitized  vaccine  "  is  the  most 
hopeful  measure  of  all.  The  dosage  of  vaccme 
is  still  a  matter  of  empirical  observation  in 
these  cases.  Probably  the  best  method  is  to 
use  small  doses  of  vaccine  (two  to  five  millions) 
at  intervals  of  three  or  four  days,  observing 
the  effects  very  carefully.  The  opsonic  index 
does  not,  in  the  writer's  experience,  assist  in 
the  choice  of  size  or  frequency  of  the  dose. 
Often  the  index  rises  to  a  high  level  when  the 
patient's  condition  is  getting  worse,  and  vice 
versa. 

Certain  palliative  measures  are  indicated  as 
complications  arise,  and  the  tone  of  the  heart 
must  be  maintained  by  the  customary  means 
(see  appropriate  articles)  during  the  time  that 
efforts  are  being  made  to  check  the  septicaemic 
process.  T.  J.  H. 

HYPERTROPHY   OF    THE    HEART 

Cardiac  Hypertrophy  is  an  increase  in  the 
weight  of  the  musculature  of  the  heart,  and 
occurs  as  the  result  of  extra  work,  if  and  when 
the  extra  work  is  accompanied  by  an  adequate 
blood  supply  to  the  myocardium. 

Hypertrophy  is  a  conservative  change  which 
increases  the  reserve  power  of  the  heart. 

The  most  important  change  which  takes  place 
in  the  heart  muscle  is  the  increase  in  the  size 
of  the  individual  fibres  of  the  myocardium ;  it 
is  questionable  whether  there  is  any  actual 
increase  in  their  number. 

Marked  hypertrophy  is  sooner  or  later  ac- 
companied by  degenerative  changes  in  the 
muscle  fibres,  and  also  by  a  varying  degree  of 
proliferation  of  the  connective  tissue  lying 
between  the  hypertrophied  muscle  cells.  The 
actual  power  of  a  hypertrophied  heart  depends 
on  the  relative  amounts  of  genuine  musculature 
and  fibrous  connective  tissue.  The  more  ex- 
tensive the  connective  tissue  in  proportion  to 
the  amount  of  hypertrophied  muscle  fibre,  the 
weaker  is  the  heart.  When  any  increased  work 
is  put  upon  the  heart,  the  first  effect  is  distension 
or  dilatation  of  the  cavities,  which  accordingly 
accommodate  a  larger  amount  of  blood  to  be 
dealt  with  by  the  heart.  The  load  of  the  heart 
is  increased  and  hypertrophy  results.  Hyper- 
trophy is  therefore  never  primary.  It  is  always 
preceded  by  distension  and  occurs  first  in  that 
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chamber  of  the  heart  upon  which  the  stress 
falls. 

The  causes  of  h3rpertrophy  may  be  classified 
under  the  following  three  headings  (Adami) — 

1.  Obstruction  to  the  egress  of  the  blood. 

2.  Increase  in  the  volume  of  blood  to  be 
propelled. 

3.  Increase  in  the  rate  of  blood  flow. 
Arterio-sclerosis,  chronic  interstitial  nephritis, 

stenosis  of  the  valves  and  pericardial  adhe- 
sions are  the  more  common  pathological  con- 
ditions obstructing  the  outflow  of  blood.  An 
increase  in  the  volume  of  blood  may  result 
Avhen  there  is  regurgitation  through  the  mitral 
or  aortic  orifices,  and  also  in  those  patients  who 
make  a  habit  of  consuming  a  large  amount 
of  fluid.  HyjDertrophy  of  the  right  ventricle 
follows  on  stenosis  of  the  mitral  orifice,  and  also 
on  any  disease  of  the  lungs  causing  obstruction 
to  the  pulmonary  circulation,  such  as  emphy- 
sema or  pulmonary  cirrhosis.  Adherent  peri- 
cardium is  also  a  cause  of  marked  hj^ertrophy 
of  the  right  ventricle. 

Prolonged  tachycardia  from  any  cause,  ex- 
cessive muscular  exertion  and  pregnancy  are 
associated  with  hypertrophy. 

Symptoms  in  most  instances  are  due  rather  to 
the  associated  and  causal  conditions  than  to 
the  hypertrophy  itself. 

It  is  the  exception  to  find  a  patient  conscious 
of  the  beating  of  his  hypertrophied  heart  unless 
there  is  associated  dilatation.  There  is  some- 
times a  feeling  of  discomfort  about  the  pre- 
cordium,  and  these  patients  frequently  complain 
that  they  cannot  He  on  the  left  side  mthout 
distress.  Headaches  are  occasionally  trouble- 
some. 

Physical  Sigtis.  In  hypertrophy  of  the  left 
ventricle  the  deep  cardiac  dullness  is  chiefly 
increased  downwards.  A  large,  forcible,  heav- 
ing apex -beat  is  one  of  the  most  valuable  signs 
of  such  hypertrophy,  and  may  be  visible  and 
palpable  in  the  sixth,  seventh,  and  even  eighth 
intercostal  space  well  outside  the  mid-clavicular 
line.  In  children  there  is  often  bulging  of  the 
precordium,  mainly  to  the  left  of  the  middle 
Hne.  The  first  sound  is  usually  dull,  low- 
toned  and  prolonged.  It  is  not  infrequently 
reduplicated,  and  is  generally  followed  by  an 
accentuated  second  sound.  At  the  aortic  area 
the  second  sound  is  accentuated.  Hypertrophy 
of  the  right  ventricle  is  characterized  by  a  diffuse 
apex-beat  well  inside  the  outer  limit  of  the  deep 
cardiac  dullness,  and  there  is  often  definite 
systolic  retraction  of  the  intercostal  spaces 
situated  between  the  left  margin  of  the  sternum 
and  the  apex -beat.  Substernal  heaving  and 
bulging  is  also  corroborative  evidence.  The 
deep  cardiac  dullness  in  patients  with  marked 
hypertrophy  of  the  right  side  of  the  heart  is 
more  circular  in  shape  and  extends  farther  to 
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the  right  than  that  found  in  hypertrophy  of  the 
left  ventricle. 

Diagnosis.  As  a  rule  diagnosis  presents  no 
difficulties.  Careful  percussion  of  the  deep 
cardiac  dulhiess  reveals  the  size  and  shape  of 
the  heart,  and  the  information  thus  obtained, 
considered  in  relation  to  the  other  physical  signs, 
allows  of  a  precise  opinion. 

Chronic  contracting  disease  of  the  pleura  or 
lungs  may  displace  and  uncover  the  heart,  and 
give  rise  to  an  apparent  increase  in  the  force 
and  area  of  the  cardiac  impulse,  or  the  area  of 
precordial  dullness  may  be  enlarged  owing  to 
pericarditis,  mediastinal  tumours  and  aneurysm. 

It  is  much  more  difficult  to  speak  with 
certainty  in  cases  of  marked  emphysema,  when 
the  apex-beat  is  impalpable  and  invisible,  the 
sounds  are  muffled,  and  the  area  of  cardiac 
dullness  difficult  to  demonstrate.  Even  here 
the  quality  of  the  second  sound  at  the  aortic 
area,  the  presence  or  absence  of  arterial  hyper- 
tension, and  the  extent  of  the  cardiac  dullness 
will  probably  enable  a  correct  opinion  to  be 
formed. 

Treatment.  Hypertrophy  is  to  be  welcomed 
as  a  satisfactory  response  on  the  part  of  the 
heart,  and  does  not  require  direct  treatment ;  but 
it  must  be  remembered  that  it  is  followed  sooner 
or  later  by  degeneration.  Wlien  possible, 
therefore,  the  causal  factor  should  be  modified 
in  order  to  diminish  the  need  for  further  hyper- 
trophy. 

There  should  be  two  objects  in  the  treatment 
of  hypertrophy.  First,  to  maintain  the  nutri- 
tion of  the  heart  by  means  of  a  healthy  blood 
supply.  Secondly,  to  prevent  any  excessive 
frequency  by  which  the  diastole  is  shortened 
and  the  resting  time  of  the  heart  diminished. 

Anaemia  and  dyspepsia  require  careful  atten- 
tion. It  is  important  to  remove  all  strain  upon 
the  circulation  when  it  is  possible  to  do  so.  If 
there  is  any  undue  tension,  careful  dieting  and 
the  use  of  saHnes,  the  iodides  and  the  vaso- 
dilators may  prove  of  considerable  service. 
With  the  first  signs  of  pathological  dilatation, 
rest  must  be  insisted  on  and  adequate  treatment 
prescribed  (see  Cardiac  Insufficiency). 

The  hypertrophied  heart  is  liable  to  be 
seriously  damaged  by  any  excessive  strain, 
physical,  mental  or  emotional,  and  these  should 
be  avoided,  otherwise  compensation  may  fail  and 
it  may  be  impossible  to  restore  the  equilibrium 
of  the  heart. 

Prognosis.  It  is  not  possible  to  speak 
positively  concerning  the  prognosis  in  patients 
with  hypertrophied  hearts.  There  is  obviously 
a  limit  to  the  degree  of  hypertrophy  possible 
in  any  heart,  and  this  limit  depends  upon  the 
amount  of  nutrition  which  can  be  supphed  to 
the  myocardium  through  the  coronaries.  If 
these  are  diseased,  or  partially  obliterated,  the 
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nutrition  of  the  myocardium,  and  consequently 
the  extent  to  which  it  can  be  hypertrophied,  is 
Umited. 

If  a  moderate  degree  of  hypertrophy  is 
sufficient  to  meet  the  stress  and  supply  a  reason- 
able reserve  power,  and  if  the  causal  factor  is 
not  progressive,  the  prognosis  is  good.  On 
the  other  hand,  when  the  hypertrophy  results 
from  a  serious  irremediable  and  progressive 
lesion,  the  prognosis  is  correspondingly  bad. 

The  outlook  depends  on  the  heart  being  able 
to  maintain  a  moderate  reserve  power,  and  for 
this,  good  nourishing  food  is  essential  in  order 
that  the  general  nutrition  should  not  be  im- 
paired. \Vhen  the  limit  of  the  nutritive  possi- 
bilities of  the  coronaries  is  reached,  dilatation 
complicates  the  hypertrophy,  compensation 
fails,  and  the  condition  of  the  patient  becomes 
precarious.  Any  febrile  complaint  is  liable  to 
weaken  the  myocardium.  Influenza,  rheu- 
matism and  diphtheria  are  especially  to  be 
dreaded,  and  adequate  rest  must  be  insisted  on 
during  the  convalescence  from  these  infections. 

J.  H. 

CARDIAC    INSUFFICIENCY    AND     DILATATION 

The  heart  stands  out  as  an  organ  endowed 
with  an  exceptionally  large  reserve  power 
capable  of  Avorking  far  in  excess  of  its  ordinary 
duties  without  discomfort  to  its  owner  or  damage 
to  its  musculature. 

When  from  anj^  cause  this  reserve  power  is 
diminished  the  deficiency  is  first  noticed  onh' 
during  severe  exercise.  As  the  reserve  becomes 
more  and  more  limited  less  effort  is  required 
to  bring  about  symptoms  of  distress,  until 
finally  a  stage  is  reached  when  turning  in  bed 
may  be  more  than  enough  to  cause  acute 
dyspnoea. 

It  is  important  to  recognize  clinically  two 
varieties  of  cardiac  failure  :  (1)  where  the  con- 
tracting power  of  the  myocardium — the  function 
of  contractility — is  primarily  at  fault ;  (2) 
where  the  tone  of  the  myocardium  is  defective. 

Impaired  contractility  gives  rise  to  cardiac 
failure  without  dilatation,  while  in  failure  of 
tonicity  dilatation  is  the  characteristic  feature. 
One  must  always  attempt  to  form  an  estimate 
as  to  the  degree  and  extent  to  which  these  two 
functions  are  depressed  in  any  given  case. 

The  following  are  the  more  common  con- 
ditions giving  rise  to  exhaustion  of  contractility, 
and  thus  to  cardiac  insufficiency — 

Diminution  of  the  resting  time  of  the  heart 
as  the  result  of  increased  frequency  of  the 
heart's  action,  increased  work  due  to  high 
blood  pressure,  arterio-sclerosis,  valvular  defects, 
defective  nutrition  of  the  myocardium  as  the 
result  of  disease  of  the  coronary  arteries  or 
impoverished    blood,  myocardial  degeneration, 


and  the  onset  of  an  auricular  fibrillation  or 
disorderly  rhythm. 
I  Each  of  these  causes  acts  either  by  increasing 
the  difficulties  of  the  heart  or  by  diminishing 
its  nutrition.  In  such  a  case,  on  examination 
the  heart  is  not  necessarily  found  to  be  dilated ; 
it  may  be  enlarged  as  the  result  of  high  arterial 
tension  or  valvular  defect,  or  from  some  other 
cause,  but  there  are  none  of  the  ordinary  signs 
and  associated  conditions  of  dilatation. 

Although  there  is  no  evidence  of  dilatation, 
the  distress  of  the  patient  is  marked,  and  the 
signs  of  cardiac  insufficiency  are  patent,  viz. 
shortness  of  breath,  sense  of  oppression  over 
the  precordium,  pain  precordial  in  site  or 
extending  into  both  neck  and  arms,  extreme 
restlessness  and  starting  from  sleep,  and  pallor 
is  sometimes  marked. 

The  heart's  action  is  frequent,  and  it  maybe 
perceptible  to  the  patient;  the  blood  pressure 
is  usually  well  maintained,  and  it  is  sometimes 
found  that  the  pulse  takes  on  an  alternating 
character.  This  form  of  pulse  is  frequently 
I  observed  in  the  earlier  stages  of  failure  of  con- 
tractility, and  is  an  ominous  characteristic. 

If  the  onset  of  auricular  fibrillation  is  the 
actual  cause  of  the  cardiac  insufficiency,  the 
patient  will  be  aware  of  the  increased  frequency 
and  the  fluttering  and  irregular  action  of  the 
heart.  Cheyne  Stokes's  respiration  or  paroxys- 
mal attacks  of  dyspnoea  are  frequently  observed 
in  these  patients.  Death  may  ensue  without 
any  indication  of  dilatation ;  on  the  other  hand, 
dilatation  may  supervene  and  modify  the  whole 
clinical  picture — the  distress  may  then  be 
lessened,  but  the  patient  tends  to  become 
waterlogged. 

As  a  clinical  contrast  to  the  above  group 
we  have  cardiac  insufficiency  due  to  depression 
of  tonicity.  In  such  cases  the  fibres  of  the 
cardiac  muscle  elongate  and  the  heart  dilates. 
Of  especial  importance  is  the  stretching  and 
weakening  of  the  muscle  fibres  around  the 
auricular- ventricular  orifices,  Avith  the  conse- 
quent valvular  incompetency. 

The  heart  becomes  larger  and  more  globular ; 
the  apex  beat  is  more  diffuse ;  it  is  Aveak  and  well 
Avithin  the  left  limit  of  the  cardiac  dullness. 
The  heart  sounds  are  either  very  faint  or  short 
and  sharp.  Murmurs  become  audible.  The 
pulmonary  circulation  is  embarrassed,  there  is 
congestion  of  the  lungs  giA-ing  rise  to  haemop- 
tysis, and  hydrothorax  may  develop.  A  trouble- 
some cough  is  generally  present,  and  in  many 
cases  there  is  bronchitis. 

With  dilatation  of  the  right  heart  and  free 

tricuspid  regurgitation,  the  systemic  circulation 

is    seriously  invoh'ed.     We   then  find    A^enous 

j  engorgement,    defective    oxygenation    of    the 

;  blood,  cyanosis,  distension  of    the  liA^er  with 

accompanying    tenderness    of    the    overlying 
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abdominal  wall,  stasis  in  the  kidneys  and 
deficiency  of  urine,  and  oedema  first  of  the  le^s 
and  later  more  widely  spread. 

As  in  other  forms  of  cardiac  failure,  there  is 
dyspnoea  and  referred  pains,  tenderness  on 
pressure  over  the  precordium  and  of  the 
sterno -mastoid  and  trapezius  in  severe  cases. 
The  defective  oxygenation  of  the  blood  may 
cause  a  rise  in  blood  pressure. 

Among  the  numerous  causes  of  cardiac  failure, 
one  of  the  most  frequent  and  important  is  the 
presence  of  completely  irregular  action  of  the 
heart,  the  disorderly  rhythm  due  to  auricular 
fibrillation.  This  may  occur  in  hearts  either 
handicapped  by  valvular  disease,  or  in  those 
whose  musculature  is  degenerated  and  fibroid. 

The  power  of  the  heart  is  at  once  seriously 
diminished  by  this  abnormal  rhythm,  and  the 
patient  is  generally  conscious  of  a  very  marked 
increase  in  his  difficulties.  If  the  myocardium 
is  fairty  healthy  the  distress  will  be  moderate, 
but  if  the  degenerative  changes  in  the  heart 
muscle  are  advanced  before  the  onset  of  the 
auricular  fibrillation,  the  added  handicap  of  its 
presence  may  prove  more  than  the  heart  can 
stand ;  its  development  is  often  in  fact  the  first 
pronounced  step  towards  a  fatal  termination. 

Treatment.  It  is  of  considerable  importance 
to  begin  treatment  whenever  indications  of 
lessening  of  the  reserve  power  of  the  neart 
manifest  themselves.  Shortness  of  breath, 
a  sense  of  oppression,  and  palpitation  on  per- 
forming some  action  which  up  till  then  had 
never  caused  discomfort,  such  as  walking  up- 
stairs, are  probably  the  most  common.  Pain 
about  the  heart  or  in  the  left  arm,  during  or 
subsequent  to  exertion,  also  a  sense  of  exhaus- 
tion either  general,  or  chiefiy  in  the  legs,  are  all 
valuable  warnings  that  the  heart  is  beginning 
to  lose  ground,  and  is  in  need  of  immediate 
treatment. 

The  work  of  the  heart  must  be  diminished, 
and  this  can  best  be  attained  by  rest  in  bed. 
Rest  and  warmth  are  two  essentials.  If  the 
cardiac  insufficiency  is  sHght,  continuous  rest 
in  bed  is  hardly  necessary,  though  it  is  valuable 
at  the  beginning  of  a  course  of  treatment  to 
have  your  patient  in  bed  for  a  few  days  and 
under  observation.  The  heart  has  then  an 
opportunity  to  settle  down,  and  it  is  possible 
to  form  a  much  better  opinion  as  to  the  correct 
line  of  treatment  to  pursue. 

Careful  and  detailed  instructions  must  always 
be  given  as  to  the  nature  and  the  amount  of 
exercise.  Exercise  is  of  value  in  moderation, 
but  no  sudden  undue  strain  is  to  be  put  on  the 
heart.  The  patient  must  recognize  that  the 
slightest  shortness  of  breath,  palpitation  or 
pain,  indicate  cardiac  stress  and  the  necessity 
for  rest,  or  at  least  diminution  in  the  amount  of 
work  done. 


In  patients  with  arterio-cardio-sclerosis  and 
raised  blood  pressure  the  work  of  the  heart 
can  be  diminished  by  any  treatment  which 
lowers  the  arterial  tension,  such  as  careful 
dieting,  diminution  of  the  total  quantity  of  tlie 
food,  and  cutting  out  of  extractives  of  all  kinds. 
In  addition  flesh  meat  should  be  indulged  in 
sparingly  and  should  be  boiled  rather  than 
roasted. 

Dieting  and  mercurial  purges  followed  by  a 
morning  sahne  are  more  satisfactory  in  the 
regulation  of  the  blood  pressure  than  the  use 
of  the  more  evanescent  nitrites. 

The  preparations  of  iodine  are  certainly  of 
service,  and  if  there  is  any  reason  to  suspect 
syphilis  treatment  with  the  iodides  and  mercury 
should  be  given  a  fair  trial. 

In  all  patients  where  the  heart  is  failing, 
diet  is  of  considerable  importance.  The  diges- 
tion is  at  fault  and  must  not  be  overtaxed.  As 
a  rule,  the  food  should  be  as  dry  as  possible 
and  easily  digested.  This  is  especially  im- 
portant if  there  is  much  oedema.  Sometimes 
these  patients  do  well  with  a  milk  diet  or  a 
modified  Salisbury  diet.  As  compensation  im- 
proves, the  digestive  powers  increase.  The 
teeth  should  be  carefully  attended  to,  as  it  is 
most  important  that  the  food  should  be  well 
masticated.  Whatever  food  is  presented  to 
the  patient  should  be  as  appetising  as  possible. 

More  active  interference  is  required  when  the 
circulation  is  greatly  embarrassed.  If  the 
turgescence  of  the  veins  is  noticeable,  the  right 
heart  labouring,  and  other  signs  of  cardiac 
distress  present,  venesection  is  valuable ;  ten  to 
thirty  ounces,  or  even  more,  should  be  drawn 
off  from  one  of  the  veins  in  the  arm.  At  the 
same  time  a  dry  diet  and  free  purgation  are 
advisable.  The  value  of  venesection  is  much 
lessened  if  the  patient  continues  to  receive  large 
quantities  of  milk,  water  and  other  fluids. 
Depletion  through  the  bowels  is  of  primary 
importance  in  supplementing  the  effect  of  the 
venesection. 

Mercury  is  a  most  valuable  drug  in  the  treat- 
ment of  cardiac  failure,  administered  either  as 
calomel  or  blue  piU.  The  most  remarkable 
results  from  the  use  of  digitaHs  occur  in  those 
cases  of  chronic  valvular  disease  where  auricular 
fibrillation  is  present.  Digitalis  should  then 
be  given  in  large  doses  and  independently  of 
the  presence  or  absence  of  dropsy ;  and  it  should 
be  pushed  until  the  physiological  limit  is  reached. 

When  dropsy  of  the  cardiac  type  is  present  in 
any  form  of  heart  mischief  digitalis  is  obviously 
indicated.  Dilatation  of  the  heart  is  an  in- 
dication for  the  exhibition  of  digitalis.  Vomiting 
occurring  while  the  patient  is  taking  digitalis  is 
due  to  two  causes  :  (1)  local  irritation,  the 
stomach  resenting  the  nauseous  drug ;  (2) 
genuine  toxic  vomiting. 
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In  the  first  case  the  drug  should  be  stopped 
for  twenty-four  hours  and  then  resumed — this 
is  often  enough  to  allay  the  sickness,  or  give  the 
dose  of  digitalis  well  diluted  in  half  a  tumblerful 
of  water,  or  combined  with  large  doses  of  bis- 
muth. Another  method  is  to  inject  digitalin 
or  Cloetta's  digalen  (a  soluble  digitoxin) 
hj'podermically. 

^Mien  the  vomiting  is  toxic  the  digitalis 
must  be  stopped,  free  purgation  started,  and 
any  severe  oedema  relieved  by  tapping  and 
incisions. 

Digitalis  should  be  given  in  doses  of  ten  to 
fifteen  minims  every  four  or  six  hours  to  begin 
with,  and  this  can  be  increased  if  necessary. 
For  a  more  rapid  effect  the  hypodermic  injection 
of  digalen  or  digitaUn  may  be  used. 

The  combination  of  digitalis,  squills  and  blue 
pill  is  most  valuable,  but  should  not  be  used 
continuously  in  patients  suffering  from  cardiac 
failure  supervening  on  chronic  nephritis. 

In  the  cardio-arterio-sclerotic  patient  with 
hypertension  Mhen  digitahs  is  prescribed  it 
should  be  combined  with  the  iodides,  or  a 
vasodilator  such  as  erythrol  tetranitrate  should 
be  given  in  quarter  or  half -grain  doses.  When 
for  any  reason  digitalis  is  contra-indicated, 
strophanthus  is  a  good  substitute ;  it  is  less 
irritating  to  the  stomach,  and  does  not  contract 
the  coronary  or  the  peripheral  vessels  to  the 
same  degree  as  digitalis. 

Insomnia  is  a  serious  feature  in  any  case  of 
heart  failure,  and  every  effort  must  be  made  to 
remedy  it.  Loss  of  sleep  is  inevitabh'  followed 
by  nervous  irritability  and  general  exhaustion. 

The  bedroom  should  be  quiet  and  freely 
ventilated  and  pain  or  cough  alleviated.  If 
these  means  fail,  some  direct  sedative  must  be 
employed ;  these  are  numerous.  Ammonium 
bromide  in  ten  to  twenty  grains  thrice  daily 
may  prove  sufficient ;  when  it  fails,  then  ten  to 
fifteen  grains  of  chloral,  or  the  liquor  bromo- 
chloral  compositus  of  the  British  Pharmacopoeia 
can  be  used. 

Chloral  is  especially  helpful  in  the  distressing 
nocturnal  dyspnoea  of  patients  mth  hyperten- 
sion, whose  hearts  are  faihng  but  not  dilating. 

Paraldehyde  in  one  or  two  drachm  doses  is 
best  prescribed  either  as  an  emulsion  or  in 
capsules.  Twenty  grains  of  trional  or  five 
grains  of  veronal  may  be  tried.  If  in  spite  of 
these  hypnotics  the  insomnia  persists,  morphia 
must  be  employed. 

There  are  certain  symptoms  which  require  to 
be  mentioned.  Pain  if  severe,  especially  when 
anginal  in  character,  is  satisfactorily  relieved 
only  by  opiates  ;  at  first,  nepenthe  or  the  official 
tincture  in  doses  of  five  or  ten  drops  should  be 
given,  and  the  amount  increased  as  is  found 
necessary.  When  the  blood  pressure  is  high 
a  vasodilator  such  as  erythrol  tetranitrate  in 


one- quarter  to  one-grain  doses  or  sodium  nitrite 
in  one  to  five  grains  every  four  hours  may 
diminish  the  intensity  of  the  pain. 

When  dj'spnoea  is  severe  it  is  important  to 
exclude  hydrothorax,  for  fluid  in  the  chest 
seriously  increases  the  difficult}^  of  breatliing, 
and  relief  is  often  obtained  by  paracentesis. 

Dyspnoea  generally  diminishes  as  the  heart 
responds  to  rest  and  digitahs. 

For  the  sudden  startings  from  sleep  followed 
by  distressing  gasping  for  breath,  strychnine  is 
a  valuable  drug,  given  late  in  the  evening  in 
full  doses.  It  stimulates  the  respiratory  centre 
and  the  breathing  is  deeper  and  quickened  under 
its  influence,  there  is  then  much  less  liability 
to  the  slight  asphyxia  which  causes  the  starting 
dreams  of  these  patients.  As  previously  men- 
tioned, chloral  and  opium  readily  diminish  the 
sensations  of  dyspnoea. 

When  the  oedema  is  excessive  and  resists 
treatment  by  purgatives,  diuretics  and  a  diet 
dry  and  salt  free,  it  is  necessary  to  puncture 
the  dependent  limbs  and  scrotum,  and  wrap 
them  in  sterilized  dressings  to  drain.  The  skin 
should  be  carefully  cleaned  and  the  punctures 
made  with  a  sharp  bistoury  or  a  large  Hagedorn 
or  bayonet-shaped  needle.  Instead  of  punc- 
turing Southey's  tubes  may  be  inserted. 

When  the  oedema  has  diminished  as  the  out- 
come of  this  line  of  treatment,  digitahs  appears 
to  recover  its  powers  and  free  diuresis  occasion- 
ally sets  in  with  rapid  disappearance  of  the 
dropsy.  If  digitalis  fails  and  the  oedema 
persists  it  is  wise  to  prescribe  in  addition  one 
of  the  theobromine  preparations  such  as  agurin 
in  ten-grain  or  theocin  sodium  acetate  in  four- 
or  five-grain  doses  thrice  daily. 

Many  patients  ^\^[th  cardiac  failure  are  much 
worried  at  night  by  a  distressing  cough ;  a  large 
mustard  and  linseed  poultice  over  the  base  of 
the  lungs  generally  affords  some  relief.  Warm 
drinks  are  also  helpful,  and  a  Unctus  containing 
heroin  one-twelfth  grain  in  one  drachm  of  syrup 
of  Virginian  prune  will  diminish  the  severity  of 
the  cough. 

It  is  the  exception  for  haemoptysis  to  prove 
serious,  though  it  may  unduly  alarm  the  patient. 
A  dose  of  calomel  and  an  extra  dose  of  heroin 
or  morphia  is  all  that  is  required. 

Palpitation  is  often  a  troublesome  symptom 
(see  Functional  Disorders  of  the  Heart,  p.  180). 
When  due  to  auricular  fibrillation  it  disappears 
as  the  heart  steadies  under  the  influence  of 
digitalis.  Flatulence  is  sometimes  the  exciting 
cause,  and  then  the  diet  may  require  regulat- 
ing, and  any  constipation  correcting.  A  useful 
carminative  in  such  cases  is  the  following — 


R     Menthol  gr.  iv 

Spiritus  Chloroform!  , 

Spiritus  Ammoniae  AromaticiJ 


aa 


SS. 
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Of  this  mixture  half  to  one  teaspoonfiil  is  to  be 
taken  in  water  when  flatulence  is  present. 

Convalescence.  Recovery  from  a  condition 
of  serious  cardiac  failure  is  facilitated  by 
properly  regulated  exercises.  As  soon  as  the 
patient  is  able  to  sit  up  in  bed  M-ith  comfort 
passive  movements  should  be  instituted ;  these 
are  followed  by  contraction  of  antagonistic 
muscles,  and  finally,  each  movement  as  it  is 
carried  out  by  the  patient  is  gently  resisted  by 
the  doctor  or  an  attendant.  Before  advising 
passive  movement,  a  course  of  gentle  massage 
is  often  useful. 

No  patient  should  be  allowed  up  until  he 
has  undergone  a  short  course  of  such  exercises. 
In  carrying  out  such  a  course  it  is  important 
that  the  movements  and  exercises  should  never 
be  persisted  in  when  they  are  followed  by  the 
slightest  fatigue  or  cause  the  patient  either  to 
hold  his  breath  or  breathe  more  frequently. 

The  severity  of  the  exercises  should  be 
gradually  increased,  and  they  should  always  be 
followed  by  a  short  period  of  absolute  rest. 

Constitutional  treatment  is  important.  When 
anaemia  is  present  the  administration  of  iron  is 
essential. 

A  useful  combination  is — 

R     Ferri  et  Ammonii  Citratis  gr.  x 
Tincturse  Nucis  Vomicae  1T(^  vii 
Liquoris  Arsenicalis  ]\  ii 
Aquae  Chloroformi  ad  3  ss. 

In  some  eases  the  arsenic  can  be  increased 
with  advantage.  The  bipalatinoid  form  of 
Blaud's  pill  is  a  good  alternative.  In  children 
a  course  of  cod-liver  oil  and  malt  extract,  or  the 
syrup  of  phosphate  of  iron  form  an  excellent 
tonic.  J.  H. 

DISEASES  OF  THE  VALVES  OF  THE  HEART 

Valvular  disease  of  the  heart  is  either  acute 
or  chronic.  Acute  endocarditis  is  in  every  case 
the  result  of  an  infection  by  some  micro- 
organism. It  is  always  secondary,  though  in 
some  cases  it  is  not  possible  to  demonstrate  the 
primary  cause. 

All  grades  are  met  Avith,  between  the  simple 
or  acute  endocarditis  and  the  malignant  or 
ulcerative  type.  The  former  is  most  commonly 
secondary  to  acute  rheumatism,  less  frequently 
it  is  associated  Avith  chorea,  tonsillitis,  or  the 
specific  fevers. 

In  some  cases  the  acute  process  subsides  and 
is  followed  by  progressive  fibrosis,  with  conse- 
quent shrinking  and  deformity  of  the  valves. 
Thus  we  have  initiated  the  common  variety  of 
chronic  valvular  disease — the  other  form  is  the 
degenerative  or  fibroid,  associated  with  arterio- 
sclerosis and  atheroma. 

Malignant  or  Ulcerative  Endocarditis  is  a  local 


manifestation  of  disease,  complicating  a  general 
infection  —  streptococci,  staphylococci  and 
pneumococci  are  the  bacilli  most  commonly 
associated  A^dth  this  condition — more  rarely 
gonococci  and  other  organisms. 

The  symptoms  in  some  patients  are  so  slight 
that  the  condition  may  be  considered  "  latent." 

Usually  they  are  those  of  a  generalized  blood 
infection,  irregular  pyrexia,  sweats,  anaemia 
Tidth  indications  of  cardiac  involvement,  mitral 
or  aortic  bruits,  and  signs  of  embolism  involving 
the  skin,  kidneys,  brain,  extremities,  lungs,  etc. 
The  signs  in  the  heart  may  be  very  shght. 

Four  clinical  types  are  described. 

1.  The  typhoid — the  most  common — charac- 
terized by  a  typhoid  state  :  abdominal  symp- 
toms ;  distension,  diarrhoea,  melaena,  enlarge- 
ment of  the  spleen ;  rashes — papular,  petechial 
and  erythematous ;  and  emboli  which  may 
suppurate. 

2.  Septicsemic — usually  associated  \Aith  some 
external  wound,  or  acute  necrosis,  character- 
ized by  rigors,  sweats,  intermittent  fever,  large 
spleen,  and  numerous  emboli.  The  right  side  of 
the  heart  is  often  involved. 

3.  Cerebral — simulating  basilar  or  cerebro- 
spinal meningitis. 

4.  Cardiac  type — usually  supervenes  on 
chronic  sclerosing  endocarditis.  These  patients 
sometimes  recover. 

Simple,  or  acute  endocarcUtis  usually  arises 
during  the  course  of  rheumatic  fever  or  other 
infection ;  often  there  are  no  general  symptoms 
accompanying  the  onset.  There  may  be  a  rise 
of  temperature,  increased  frequency  of  pulse  and 
dyspnoea,  Avith  palpitation. 

Murmurs  locate  the  disease,  but,  in  the  course 
of  a  fe\"er,  do  not  necessarily  mean  endocarditis, 
but  may  result  from  relaxation  of  the  auriculo- 
ventricular  orifices.  An  obstructi\"e  mitral  or 
aortic  regurgitant  murmur  appearing  during 
pyrexial  attacks  indicates  endocarditis.  The 
earlier  a  mitral  systolic  murmur  appears  during 
acute  rheumatism,  the  more  likely  is  it  to  be 
due  to  endocarditis.  The  earliest  e\ndence  of 
endocarditis  is  prolongation  or  muffling  of  the 
first  sound. 

The  diagnosis  of  maUgnant  endocarditis  rests 
on  the  presence  of  definite  signs  of  involvement 
of  the  heart,  embolism,  septic  or  otherAAise, 
pyrexia,  leucocytosis  and,  finally,  the  demon- 
stration of  the  infecting  organism  in  the  blood. 

It  must  be  differentiated  from  (1)  typhoid 
fcA^er,  (2)  septic  conditions,  (3)  acute  tubercu- 
losis, (4)  cerebro-spinal  meningitis,  (5)  simple 
endocarditis,  also  typhus,  smallpox  and 
malaria. 

The  treatment  for  simple  acute  endocarditis 
is  that  of  the  associated  condition,  as,  for 
example,  a  A^accine  of  the  diplococcus  of  rheu- 
matism,   or   the   salicylates   in   the   rheumatic 
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cases,  combined  with  prolonged  rest  for  the 
heart,  small  blisters  applied  repeatedly  to  the 
precordium,  and,  later,  the  internal  administra- 
tion of  sodium  iodide. 

The  treatment  of  malignant  endocarditis  is 
that  of  septicaemia,  absolute  rest,  ice  to  the 
precordium,  and  such  drugs  as  opium  and 
quinine,  etc.  In  some  cases  vaccine  treatment 
is  said  to  have  proved  beneficial. 

Chronic  Valvular  Disease — Chronic  Sclerosing 
Endocarditis  affects  both  mitral  and  aortic  valves, 
and  frequently  both  orifices  are  involved  in  the 
same  patient.  This  type  of  lesion  is  met  wdth 
in  young  subjects.  The  degenerative  type  chiefly 
attacks  the  aortic  valves,  and  is  usually  associ- 
ated with  degenerative  changes  in  the  first  part 
of  the  aorta. 

A  degenerative  sclerosis  of  the  mitral  cusps 
is  also  met  \vith,  but  less  frequently.  It  is 
met  A^dth  in  patients  who  suffer  from  arterio- 
sclerosis and  those  who  are  subject  to  gout, 
syphilis  or  atheroma. 

Mitral  Regurgitation  is  most  frequently  com- 
bined with  mitral  stenosis,  and  is  then  almost 
invariably  rheumatic  in  origin.  The  physical 
signs  indicating  mitral  stenosis  may  precede 
those  of  mitral  regurgitation  by  years. 

Mitral  regurgitation  is  indicated  by  signs  of 
enlargement  of  the  left  ventricle,  a  murmur, 
systolic  in  time,  loudest  over  the  apex  beat, 
conducted  into  the  axilla  and  audible  at  the 
angle  of  the  scapula. 

The  murmur  may  modify  or  replace  the  first 
sound  :  rarely  an  apical  thrill  is  present. 

Precordial  bulging  indicates  great  enlarge- 
ment of  the  heart,  a  severe  lesion,  or  an  attack 
of  endocarditis  in  early  life. 

In  Mitral  Stenosis  the  right  ventricle  is  definitely 
enlarged,  giving  rise  to  substernal  heaving  and  a 
diffuse  apex  beat.  A  presystolic  thrill  can  be  felt 
just  over  and  within  the  apex  beat,  and  this 
often  precedes  the  appearance  of  the  presystolic 
murmur.  The  thrill  runs  up  to  a  forcible 
slapping  apical  impulse,  and  the  typical  rumb- 
ling or  rough  crescendo  presystolic  bruit  ends 
in  a  sharp  loud  slapping  first  sound.  The 
second  sound  at  the  apex  is  commonly  redupli- 
cated, and  a  soft  blowing  diastolic  murmur  may 
fill  up  the  diastolic  pause. 

The  pulmonary  second  sound  is  usually 
accentuated,  and  frequently  reduplicated.  In 
disease  of  the  mitral  orifice  the  pulse  may  be 
little  altered ;  in  severe  stenosis  the  volume  is 
often  diminished,  there  are  occasionally  attacks 
of  great  frequency,  and  fibrillation  of  the 
auricles,  with  complete  irregularity  in  the  action 
of  the  heart,  is  not  uncommon ;  this  may  arise 
at  any  stage  of  the  disease,  and  is  a  common 
cause  of  failure  of  compensation  in  these 
patients. 

The  stress  of  a  mitral  lesion  falls  on  the  lungs 


and  right  ventricle,  and  accordingly  dyspnoea 
and  palpitation  on  exertion  are  early  symptoms, 
bronchitis  is  common,  and  haemoptysis  may 
occur.  The  flushed  ruddy  cheeks  give  a 
fictitious  appearance  of  health. 

Aortic  Incompetence. — There  is  considerable 
enlargement  of  the  left  ventricle,  and  it  is  both 
hypertrophied  and  dilated.  The  apex  beat  is 
forcible  and  chffuse ;  sometimes  a  diastohc 
thrill  can  be  felt  over  the  sternum. 

The  murmur,  diastolic  in  time,  is  best  heard 
at  the  right  edge  of  the  sternum  about  the  level 
of  the  third  space,  and  is  conducted  towards  the 
xiphisternum  or  apex  beat,  soft  and  gushing, 
loud,  blowing  or  musical. 

In  a  few  cases  a  gurgling  presystolic  murmur 
can  be  distinguished — Flint's  bruit. 

In  the  rheumatic  type  the  patient  is  young  and 
the  mitral  orifice  has  been  probably  involved 
alone — the  aorta  remaining  sound.  Dyspnoea, 
pallor  and  epistaxis  are  characteristic.  Pain  is 
frequent  but  not  so  severe  as  in  the  degenerative 
type.  The  pulse  is  typically  collapsing,  the 
artery  is  healthy,  and  capillary  pulsation  can  be 
demonstrated. 

Cardiac  hypertrophy  may  be  excessive. 

The  degenerative  type  is  found  in  the  old  or 
middle-aged,  and  any  associated  mitral  regurgi- 
tation is  usually  secondary.  The  aorta  is 
diseased  and  dilated,  and  the  peripheral  vessels 
are  generally  tortuous  and  thickened. 

The  first  symptoms  come  on  insidiously,  and 
are  giddiness,  dj^spnoea  on  exertion,  insomnia 
and  pain ;  this  may  be  very  severe  and  anginal 
in  character. 

The  pulse  is  less  characteristic,  especially  if 
there  is  some  stenosis  of  the  aortic  orifice  in 
addition  to  the  incompetency.  Occasionally 
there  is  only  slight  hypertrophy  and  the  bruit 
is  faint — these  are  sometimes  very  serious 
cases. 

Marked  pallor  is  the  rule  and  syncopal 
attacks  are  common.  The  degenerative  cases 
are  liable  to  mental  symptoms,  secondary  to 
sclerosis  of  the  cerebral  arteries. 

Angina  pectoris  and  syncope  are  two  common 
modes  of  death. 

Aortic  Stenosis,  from  the  very  nature  of  the 
lesion,  is  often  complicated  by  slight  leakage 
through  the  valve.  When  due  to  rheumatism, 
the  cusps  are  puckered  and  deformed ;  when  of 
the  degenerative  type,  the  aorta  is  simultan- 
eously diseased. 

The  symptoms,  which  may  be  long  delayed, 
are  vertigo,  some  shortness  of  breath,  and  vague 
precordial  pain ;  the  heart  is  hypertrophied, 
mainly  the  left  ventricle.  Emphysema  some- 
times masks  this  enlargement.  A  systolic 
thrill  may  be  felt  over  the  base  of  the  heart 
and  in  the  neck;  a  harsh  vibrant  systolic 
murmur  is   audible  over  the  aortic  area  and 


GENERAL  MEDICINE 


180 


TRICUSPID  VALVULAR  DISEASE 


conducted  into  the  large  vessels.     This  murmur 
may,  however,  be  soft  and  blowing. 

The  aortic  second  sound  is  usually  much  less 
intense  than  normal,  and  may  even  be  absent, 
but  in  some  cases  with  degeneration  of  the 
aorta  the  sound  is  markedly  accentuated;  later, 
secondary  mitral  regurgitation  supervenes. 

The  pulse  is  infrequent,  small  and  slow,  and 
the  artery  can  be  felt  between  the  beats. 

Tricuspid  Regurgitation  is  one  of  the  common- 
est of  all  valvular  affections. 

It  results  from  (1)  endocarditis  or  degenera- 
tion of  the  cusps — this  form  is  rare — 'or  (2)  from 
muscular  weakness  associated  ^dth  dilatation 
of  the  right  ventricle. 

Emphysema,  fibroid  changes  in  the  lungs, 
and  mitral  incompetence  and  stenosis  are 
usually  responsible  for  this  dilatation  of  the 
auriculo-ventricular  ring. 

The  right  ventricle  is  dilated,  there  is  epi- 
gastric pulsation  and  the  cardiac  dullness  is 
increased  to  the  right ;  the  apex  beat  is  diffuse ; 
a  soft  systolic  murmur  is  frequently  heard  at 
the  left  border  of  the  lower  end  of  the  sternum, 
which  is  conducted  to  the  right  or  in  all 
directions. 

The  veins  in  the  neck  fill  with  each  systole, 
and  the  liver  may  pulsate. 

Tricuspid  Stenosis  is  a  rare  condition — it  is 
usually  acquired,  and  is  nearly  always  secondary 
to  mitral  stenosis.  Its  existence  is  often  masked 
by  the  mitral  lesion.  There  is  great  increase 
in  cardiac  dullness  to  the  right,  the  veins  in  the 
neck  are  turgid,  it  is  exceptional  to  find  a 
presystohc  thrill  and  murmur  over  the  tricuspid 
area,  and  a  graphic  record  of  the  pulsating 
liver  shows  that  the  sj^stole  of  the  right  auricle 
distends  that  organ. 

Lesions  of  the  pulmonary  valves  are  noticed 
in  the  section  dealing  with  congenital  heart 
disease. 

Treatment.  In  the  management  of  a  patient 
suffering  from  chronic  valvular  disease — 

1.  Consider  the  indi\adual  rather  than  the 
lesion ; 

2.  Do  not  interfere  with  the  heart  when  the 
lesion  is  well  compensated  ; 

3.  Interfere  at  once  at  the  first  indication  of 
failure  of  compensation. 

The  condition  of  the  heart  muscle  is  dependent 
on  the  quality  of  its  blood  supply,  and  in 
all  cases  of  chronic  valvular  disease  special 
attention  should  be  paid  to  remedying  any 
tendency  to  anaemia,  and  improving  the  haemo- 
globin content  of  the  blood. 

Exercise  is  essential  if  the  reserve  power  of 
the  heart  is  to  be  adequately  maintained.  The 
amount  and  nature  of  the  exercise  must  be 
carefully  indicated. 

No  sudden  stress  should  be  throwoi  on  the 
heart. 


Exercise  must  be  moderate,  regulated  and 
well  within  the  powers  of  the  patient,  it  should 
be  obtained  in  the  open  air  when  possible. 

High  altitudes  are  to  be  avoided,  especially 
by  those  with  the  degenerative  type  of  lesion. 

In  young  patients  with  valvular  disease  it  is 
necessary  to  guard  against  all  exacerbations  of 
rheumatism. 

Tonsillitis,  growing-pains,  erythematous 
rashes,  and  choreic  movements  should  all  be 
carefully  treated  without  delay  and  the  condi- 
tion of  the  heart  watched. 

These  children  should  be  warmly  clothed  and 
their  bowels  kept  regularly  open. 

In  older  patients  the  blood  pressure  must  be 
noted  and  modified  when  necessary ;  this  end  is 
best  attained  by  diminishing  the  diet,  cutting 
out  the  extractives,  and  by  mercury  and 
salines,  with  iodides,  and  rarely  vasodilators. 

A  history  of  syphilitic  infection  justifies  a 
course  of  antisyphilitic  treatment. 

Those  who  suffer  from  mitral  disease  are 
liable  to  bronchitis ;  they  must  not  expose 
themselves  to  keen  wind  or  fog,  and  the  first 
indication  of  this  complication  should  be 
vigorously  treated.  Digitalis  and  squills  are 
specially  useful  in  this  form  of  bronchitis. 

Haemoptysis  in  these  patients  requires  only 
rest  and  a  saline  purge ;  if  the  infarction  cause 
pain,  opium  is  indicated.  In  aortic  regurgita- 
tion of  the  rheumatic  type  rest  is  of  more 
importance  than  in  any  other  form  of  valvular 
affection,  even  when  the  heart  is  compensated 
periods  of  complete  rest  should  be  insisted  on. 

J.  H. 

FUNCTIONAL   DISORDERS    OF   THE    HEART 

Palpitation  is  a  condition  in  which  the 
patient  is  conscious  of  the  beating  of  the  heart ; 
it  is  primarily  a  sensory  phenomenon.  Usually 
the  rate  of  the  heart  is  increased  during  an 
attack  ;  the  action  is  in  most  instances  forcible, 
and  may  be  irregular. 

There  are  all  grades  of  severity,  from  a  mere 
sensation  of  fluttering  under  the  precordium, 
to  a  violent  and  tumultuous  throbbing  and 
hammering  of  the  heart  against  the  chest  wall, 
during  which  the  patient  is  in  acute  distress 
and  in  fear  of  impending  death.  Severe  palpi- 
tation is  usually  followed  by  a  sense  of  exhaus- 
tion and  weariness.  It  is  not  uncommon  for 
the  patient  to  pass  large  quantities  of  pale 
urine  after  an  attack. 

Patients  suffering  from  valvular  disease  are 
more  liable  to  palpitation  than  healthy  indi- 
viduals, but  even  the  latter,  if  they  take  tea, 
coffee  or  alcohol  to  excess,  or  smoke  immoder- 
ately, are  liable  to  be  affected.  Dyspepsia  is 
another  common  exciting  cause. 

Palpitation  is  more  frequent  in  women  than 
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in  men,  especially  at  the  age  of  puberty  and  at 
the  climacteric.  It  is  a  common  symptom  in 
hysteria  and  neurasthenia;  probably  these 
patients  are  over-sensitive  to  the  ordinary 
stimuli  passing  up  from  the  heart. 

Treatment  depends  upon  the  etiology  in  each 
case.  Where  palpitation  is  due  to  toxins  they 
must  be  ehminated ;  dyspepsia  must  be  treated ; 
and  hysterical,  neurasthenic  and  anaemic  con- 
ditions should  receive  appropriate  measures. 
Iron,  arsenic,  bromides,  and  occasionally  small 
doses  of  digitalis  are  useful. 

Arrhythmia.  —  The  most  common  form  of 
cardiac  irregularity  is  the  extra  systole.  The 
normal  rh\'thm  is  interrupted  by  a  premature 
beat  which  is  the  response  of  the  heart  to  a 
stimulus  arising  in  some  portion  of  the  cardiac 
musculature  other  than  the  normal  site. 

On  feeling  the  pulse  one  notices  either  that 
a  beat  is  missed  (intermittent  action)  or  that  a 
small  pulse  wave  is  appreciated  by  the  finger 
before  the  normal  pulse  is  due.  These  prema- 
ture beats  may  be  regular  or  irregular  in  their 
appearance.  They  occur  in  the  young  and 
healthy,  or  in  those  who  suffer  from  valvular 
disease,  and  they  may  be  one  of  the  first 
indications   of  cardio-sclerosis. 

Dyspepsia,  worries,  nervous  debility,  toxins 
such  as  tobacco,  may  all  in  turn  induce  this  form 
of  arrhythmia.  In  many  instances  the  patients 
are  quite  unaware  of  their  existence.  Some- 
times, though  conscious  of  them,  they  regard 
them  with  indifference.  Occasionally,  however, 
they  cause  great  mental  distress  and  pertur- 
bation. When  occurring  in  a  patient  over 
middle  age,  a  careful  examination  should  be 
carried  out  to  determine  the  presence  or  absence 
of  arterio-cardio-sclerosis. 

Treatment  must  be  based  on  the  etiology  and 
on  the  general  condition  of  the  patient.  Reflex 
causes  such  as  dyspepsia,  flatulence,  constipa- 
tion, should  meet  with  appropriate  treatment. 
It  may  be  necessary  to  prohibit  tea,  coffee  and 
tobacco.  The  fears  of  the  patient  should  be 
allayed  and  a  cheerful  prognosis  given. 

There  are  two  forms  of  irregular  action  which 
must  be  carefully  differentiated  from  the  extra 
systole  :  an  intermittent  pulse  due  to  incomplete 
heart  block  and  the  alternating  pulse.  When 
the  conducting  power  of  the  bundle  of  His  is 
depressed,  the  ventricle  fails  to  receive  its  normal 
stimulus  regularly  from  the  auricle,  and  accord- 
ingly a  ventricular  beat  occasionally  drops  out. 
On  listening  over  the  heart  Avhen  this  occurs, 
there  is  a  silence  at  the  time  of  the  irregularity 
in  the  place  of  the  odd  tumbling  sounds  audible 
with  an  extra  systole.  Digitalis,  by  depressing 
the  conducting  power  of  the  bundle  of  His,  may 
cause  an  intermittent  pulse  of  this  kind. 

The  alternating  pulse,  or  "pulsus  alternans," 
is  one  in  which  the  rhythm  is  regular  in  time. 


but  where  the  beats  alternate  in  size  ;  at  times 
the  smaller  beat  is  imperceptible  to  the  finger. 
This  is  due  to  a  failure  of  the  contracting  power 
of  the  ventricle  and  generally  indicates  a  grave 
condition  of  the  heart.  It  is  most  often  met 
with  in  advanced  cardio-sclerosis. 

Paroxysmal  Tachycardia. — Mackenzie  restricts 
this  term  to  an  "increased  frequency  of  the 
heart's  action  due  to  the  temporary  inception 
of  an  abnormal  rhythm."  The  paroxysms  of 
idiopathic  paroxj-smal  tachycardia  must  be 
differentiated  from  attacks  of  frequent  heart 
action  in  which  the  rhj^hm  of  the  heart  is 
normal. 

The  paroxysms  come  on  suddenly,  generally 
without  warning,  and  the  cardiac  frequency  may 
reach  250  or  even  more  beats  per  minute.  Their 
duration  varies  from  a  few  minutes  or  less  to 
several  days.  At  first  there  may  be  little  dis- 
comfort— nothing  more  than  slight  palpitation 
— and  sooner  or  later  in  an  attack  of  some 
duration  the  heart  dilates,  the  veins  in  the 
neck  are  filled  and  pulsate  violently,  the  Hver 
is  engorged,  and  there  is  pain  in  the  abdominal 
wall  overhang  the  liver,  Avith  other  indications 
of  cardiac  failure.  The  paroxysm  frequently 
terminates  suddenlj',  or  the  heart  may  slow 
down  gradually  and  pass  through  a  stage  of 
irregularity.  The  abnormal  stimuli  may  origi- 
nate either  in  the  ventricle  or  in  the  auricle. 

There  is  no  adequate  treatment  for  paroxysmal 
tachycardia,  but  when  there  is  distress,  and  if 
the  attacks  are  known  to  be  of  some  duration, 
the  patient  should  remain  in  bed.  Friction  of 
the  chest  wall  and  pressure  on  the  vagus  are  said 
to  have  done  good ;  but  the  paroxysms  apjDear  to 
begin  and  to  end  independently  of  outside  inter- 
ference, either  mechanical  or  medicinal.  When 
cardiac  failure  and  dilatation  manifest  them- 
selves, they  must  receive  appropriate  treatment 
(see  Cardiac  hisufjiciency). 

Transient  attacks  of  frequent  heart  action 
are  sometimes  due  to  periods  of  auricular 
fibrillation — the  frequency  in  these  attacks  is 
generally  from  120  to  160  per  minute,  rarely 
more.  When  such  is  the  nature  of  the  tachy- 
cardia, digitalis  should  be  given  in  full  doses. 

Bradycardia. — Abnormally  slow  action  of  the 
heart.  The  most  marked  cases  of  this  kind  are 
those  in  which  the  bradycardia  is  due  to  complete 
heart-block  (see  Stokes  Adams'  Disease).  When 
a  pulse  remains  persistently  at  or  beloAA'  thirty 
per  minute,  this  syndrome  should  be  suspected. 

In  some  patients  an  infrequent  pulse  of  fifty 
or  thereabouts  is  normal.  It  is  an  idiosjTicrasy 
of  which  there  is  no  explanation.  In  conva- 
lescence from  acute  disease  it  is  not  infrequent 
to  find  a  remarkably  slow  pulse,  fortunately  it 
has  no  untoward  significance. 

Arterial  hypertension  is  a  cause  of  diminution 
in  pulse -rate,  and  a  slow  pulse  is  not  uncommon 


GENERAL  MEDICINE 


in  patients  with  advanced  arterio-sclerosis. 
Tobacco  and  the  toxins  of  influenza,  urseniia, 
jaundice  and  diphtheria  slow  the  heart.  With 
the  exception  of  heart-block,  the  bradycardia 
has  been,  in  each  of  the  conditions  already 
mentioned,  that  of  a  sloAving  of  the  whole  heart, 
auricles  and  ventricles.  Two  other  conditions 
must  be  referred  to  where  the  sloMing  is  of  a 
different  character.  For  example,  in  a  patient 
suffering  from  auricular  fibrillation,  a  very  slow 
pulse -rate  may  result  from  the  administration  of 
digitalis.  This  bradycardia  is  frequentl}^  char- 
acterized by  coupled  beats,  the  smaller  of  the 
two  being  ineffectual.  The  presence  of  numer- 
ous extra  systoles  which  fail  to  send  a  pulse  wave 
to  the  wrist  also  causes  an  apparent  bradycardia. 

Treatment.  Bradycardia  due  to  arterio- 
sclerosis, hypertension  and  gout,  must  be 
treated  on  the  general  lines  suggested  for  those 
conditions.  Alcohol,  tea  and  tobacco  must  be 
prohibited  if  there  is  reasonable  ground  for 
suspecting  them.  Eliminative  treatment  is 
indicated  in  uraemia,  and  strychnine  hypoder- 
mically  in  the  serious  bradycardia  of  diphtheria. 

The  bradycardia  of  convalescence  need  cause 
no  anxiety.  A  coupled  rhythm  and  a  pulse- 
rate  at  or  below  fifty  per  minute  in  a  case  of 
auricular  fibrillation  is  an  indication  that 
digitalis  should  either  be  stopped  or  the  dose 


diminished. 


J.  H. 


CONGENITAL   HEART    DISEASE 

A  child  suffering  from  congenital  heart 
disease  is  usually  underdeveloped  and  cyanosed, 
its  fingers  and  toes  are  clubbed,  and  it  is  liable 
to  bronchitis.  The  cardiac  dullness  is  frequently 
increased  in  extent,  especially  to  the  right. 
Murmurs  are  not  uncommonly  present.  These 
are,  as  a  rule,  systolic  in  time  and  heard  with 
greatest  intensity  over  the  base  of  the  heart ; 
in  some  instances  they  are  accompanied  by 
palpable  thrills.  Such  signs  occurring  in  a  child 
under  five  years  of  age  point  definitely  to  a 
congenital  lesion. 

It  must  be  remembered  that  a  small  number 
of  patients  with  congenital  heart  mischief  do  not 
present  the  above  group  of  symptoms. 

It  is  rare  for  patients  suffering  from  patent 
ductus  arteriosus  to  manifest  any  cyanosis  or 
clubbing  of  the  fingers.  There  is,  however,  a 
typical  bruit  and  thrill  over  the  base  of  the  heart, 
most  marked  in  the  second  left  intercostal  space. 
The  murmur  is  humming,  almost  continuous, 
most  intense  during  systole,  and  passing  on  into 
diastole.  The  pulmonary  second  sound  is  sharp 
and  intensified  and  apparently  independent  of 
the  bruit.  In  contrast  the  pulmonary  second 
sound  in  pulmonary  stenosis  is  muffled  or  in-  i 
audible,  and  is  preceded  by  a  coarse  rough  \ 
systolic  bruit  and  an  easily  perceptible  thrill. 
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This  bruit  is  superficial  in  character,  rough  and 
vibrant,  and  most  audible  towards  the  sternal 
end  of  the  second  intercostal  space. 

The  following  points  may  prove  of  service  in  | 
the    diagnosis    of    congenital    heart   disease   in 
children  under  five. 

(1)  Loud  harsh  bruits  with  little  increase  in 
the  size  of  the  heart,  or  (2)  cardiac  murmurs 
associated  with  signs  of  an  enlarged  right  heart, 
such  as  increased  cardiac  dullness  and  feeble 
apex  beat,  indicate  congenital  mischief. 

(2)  The  existence  of  murmurs  over  the 
auricles  or  pulmonary  orifice,  with  absence  of 
any  murmurs  at  the  apex  of  the  heart,  sug- 
gests septal  defects  or  pulmonary  stenosis, 

(3)  Absence  of  thrill  when  loud  murmurs  can 
be  heard  all  over  the  precordium  points  to 
a  congenital  septal  defect. 

The  j)rog7iosis  in  congenital  heart  disease 
depends  little  on  the  intensity  of  the  murmurs, 
but  rather  on  the  presence  of  cyanosis,  the 
extent  of  the  hypertrophy,  the  tardiness  in 
general  development  of  the  child,  and  most 
particularly  upon  the  degree  of  limitation  of 
the  reserve  power  of  the  heart. 

Treatment.  The  child  should  be  kept  warm 
and  well  fed,  special  attention  being  paid  to 
early  indications  of  bronchitis,  and  if  there  is 
dilatation  or  failing  compensation,  then  digitalis 
and  other  cardiac  tonics  must  be  employed. 

J.  H. 

DISEASES  OF  THE   ARTERIES 

Acute  Arteritis. — Primary  acute  arteritis  is 
seen  as  a  complication  of  the  acute  infections, 
especially  typhoid  fever,  also  in  smallpox, 
scarlet  fever,  influenza,  pneumonia,  rheumatic 
fever,  gonorrhoea,  diphtheria,  yellow  fever, 
typhus  and  measles.  Secondary  arteritis  occurs 
when  a  vessel  is  implicated  in  a  neighbouring 
abscess  or  septic  focus,  or  from  an  infected 
embolus  in  malignant  endocarditis  or  pyaemia. 

A  local  mesaortitis  or  mesarteritis  as  the 
result  of  syphilis,  pneumonia,  rheumatic  fever 
and  septicaemia  is  the  most  frequent ;  it  causes 
a  weakening  of  the  wall  of  the  artery,  and 
according  to  the  extent  of  the  disease  a  local 
aneurysmal  dilatation  or  a  general  dilatation 
of  the  vessel  may  ensue. 

Symptoms.  These  are  pain  in  the  course  of  the 
vessel ;  over  the  site  there  is  swelling  and  red- 
ness ;  below,  the  pulse  is  obliterated  or  lessened, 
and  the  limb,  pale  and  cold  at  first,  gradually 
becomes  livid.  Gangrene  may  quickly  set  in 
or  a  collateral  circulation  be  established  in  a 
few  days.  The  process  may  extend  to  the 
other  limb. 

Chronic  Arteritis — 

Etiology.     1.  The  wear  and  tear  of  life. 
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2.  The  acute  infections.  Syphilis  is  by  far 
the  most  important.  The  other  acute  infections 
that  offer  danger  to  the  arterial  system  are 
scarlet  fever,  measles,  diphtheria,  smallpox, 
influenza,  typhoid  fever  and  tuberculosis. 

3.  Intoxications.  Of  exogenous  poisons 
alcohol,  lead  and  tobacco  are  the  chief.  Of 
endogenous  poisons  those  in  gout,  diabetes, 
Bright's  disease  and  obesity  promote  arterio- 
sclerosis. 

4.  Raised  Blood  Pressure.  Clinically  there 
is  no  doubt  that  hypertension  precedes  the  onset 
of  arterio-sclerosis  in  many  cases.  The  normal 
maximum  blood  pressure  when  at  rest  is  about 
125  mm.  of  mercury  for  persons  below  thirty- 
five  ;  from  this  age  onwards  the  blood  pressure 
usually  rises.  A  blood  pressure  of  160  mm.  or 
more,  except  in  the  aged,  should  be  regarded 
as  abnormal.  The  causes  of  high  blood 
pressure  are —  I 

(a)  The  persistent  use  of  the  muscles  over 
prolonged  periods  to  an  extent  sufficient  to  cause 
hypertrophy  of  the  heart.  (6)  Excess  of  food 
and  drink,  (c)  Endogenous  poisons,  (c?)  Renal 
disease. 

Symptoms.  Though  there  may  be  an  extreme 
grade  of  arterio-sclerosis  in  certain  areas  no 
symptoms  may  be  manifest  to  the  patient, 
who  may  be  able  to  perform  his  ordinary  duties 
until  suddenly  some  vascular  accident,  such  as 
bursting  of  a  cerebral  vessel,  thrombosis  of 
a  coronary  artery,  rupture  of  an  aneurism  or 
acute  dilatation  of  the  heart,  causes  death. 

Arterio-sclerosis  disturbs  function  in  three 
chief  ways — 

1.  There  is  a  lessening  in  the  amount  of 
blood  supplied  to  an  organ  unless  the  blood 
pressure  rises  concurrently  with  the  narrowing 
of  the  vascular  path.  Slow  progressive  atrophy 
with  gradual  loss  of  function  affects  all  areas 
supplied  by  a  sclerotic  vessel. 

2.  When   the   artery   is    finally   obliterated, 
especially  if  this  occur  suddenly,  necrosis  and 
gangrene  of  the  part  occurs  ;  hence  the  gangrene 
of  the  foot  seen  especially  in  the  arterio-sclerosis  j 
of  diabetes. 

3.  The  muscle  of  an  artery  attacked  by  the 
sclerotic  process  is  irritable  and  liable  to  spasm ;  ; 
there  is  a  sudden  loss  of  blood  to  the  part,  with  | 
pain,  loss  of  arterial  pulse  and  loss  of  function. 
The  attacks  are  exactly  comparable  to  those 
in   Raynaud's  disease,   in   which   there   is   no 
structural  change  in  the  vessel.     Seen  in  one  of 
the  superficial  vessels,  such  as  a  digital  artery,  ' 
the  finger  becomes  pale  or,  if  the  blood  supply 
is  not  absolutely  cut   off,  blue ;  there  is  pain,  j 
numbness   and  loss   of  movement.     The  part 
may  return  gradually  to   its  normal  state   or 
gangrene  of  the  peripheral  portion  may  come 
on.     These  vascular  crises,  as  they  are  termed, 
are  the  cause  of  the  transient  mono-  or  hemi- 


plegias, aphasia,  transient  blindness,  anginal 
attacks,  and  probably  also  lead  colic  and  the 
crises  of  tabes. 

General  Arterio-Sclerosis.  —  Three  types  of 
cases  are  met  with :  (a)  middle-aged  men 
of  forty  or  thereabouts  w4o  have  led  a  life  of 
great  energy  and  have  perhaps  eaten  much 
and  drunk  hard.  Such  a  person  does  not 
complain  of  any  symptoms,  in  fact  he  may  pride 
himself  on  his  fitness.  But  in  an  examination, 
as  for  life  assurance,  the  apex  beat  may  be  a 
little  out,  the  impulse  forcible,  the  second 
sound  accentuated,  the  palpable  arteries  thick- 
ened, the  blood  pressure  150  or  over,  and  the 
urine  shows  traces  of  albumin  and  tube  casts 
may  be  present,  (b)  In  some  persons  the  pre- 
vious stage  is  absent  and  the  disease  is  manifest 
by  general  local  anaemia,  the  face  and  hands 
become  pale,  the  bodily  and  mental  vigour 
suffer  gradual  progressive  impairment,  the 
peripheral  arteries  harden  and  the  appearance 
of  age  is  marked;  there  is  "  a  general  flavour 
of  mild  decay,  but  nothing  local."  (c)  The 
onset  of  arterio-sclerosis  in  younger  persons  is 
made  evident  by  symptoms  of  neurasthenia, 
irritability,  sleeplessness  and  emotion. 

Local  Symptoms.  Cerebral.  These  are  head- 
ache, continuous  or  paroxysmal,  like  migraine; 
vertigo,  seldom  as  severe  as  in  Meniere's  disease, 
often  brought  on  by  stooping  or  sudden  move- 
ment ;  transient  monoplegia,  hemiplegia,  para- 
plegia or  aphasia,  the  attacks  often  spread 
over  a  considerable  number  of  years,  and 
recovery  after  each  may  be  complete  or  Avith 
slight  impairment  of  function;  epileptiform 
convulsions,  either  alone  or  ushering  in  a  tran- 
sient attack  of  hemiplegia,  and  progressive 
dementia  may  be  seen. 

Cardiac  symptoms  include :  valvular  in- 
sufficiency, from  the  sclerotic  process  affecting 
the  valves;  myocardial  weakness,  as  shown 
by  progressive  dilatation,  shortness  of  breath, 
palpitation,  paroxysms  of  dyspnoea  and  slight 
swelling  of  the  feet.  Coronary  sclerosis  pro- 
duces the  picture  of  angina  pectoris. 

Renal.  The  urine  is  increased  and  has  a 
low  specific  gravity,  a  small  amount  of  albumin 
that  sometimes  disappears,  hyaline  casts  and 
occasionally  red  cells.  One  form  of  arterio- 
sclerosis of  the  kidne}^  shows  little  difference  in 
the  urine.  With  cardiac  changes  the  state  of 
the  urine  is  masked. 

Abdominal.  To  spasm  of  the  mesenteric 
vessels  are  attributed  the  attacks  of  pain 
or  meteorismus  sometimes  seen  in  arterio- 
sclerosis. 

Peripheral  Arteries.  Local  cramp  of  the  muscles 
may  follow  some  sudden  effort.  It  is  chiefly 
found  in  old  persons  with  palpable  arterio- 
sclerosis of  the  arteries  of  the  legs.  The  attacks 
may    be    extremely    severe.     In    intermittent 
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claudication  the  patient  finds  that  pain  in  the 
legs  and  feet  comes  on  after  Avalking  a  short 
distance,  rest  relieves  after  a  time,  but  on  resum- 
ing walking  the  pain  again  comes  on  ;  the  dorsal 
arteries  of  the  feet  are  thickened  and  usually 
show  absent  or  deficient  pulsation.  Numbness, 
tingling,  burning  and  shooting  pains  are  common 
complaints  in  endarteritis  obliterans  of  the  leg- 
vessels.  These  neuritic  symptoms  may  precede 
the  onset  of  local  gangrene. 

Diagnosis.  Neither  grey  hair  nor  the  pres- 
ence of  the  arcus  senilis  can  be  taken  as  evidence 
of  arterio -sclerosis.  The  most  important  signs 
are :  thickening  of  the  vessels,  hypertrophy  of 
the  left  ventricle,  increase  of  blood  pressure 
and  a  slight  amount  of  albumin  in  the  urine. 
The  arteries  later  become  tortuous.  Early 
thickening  can  best  be  detected  in  the  retinal 
arteries. 

Treatment.  The  process  cannot  be  cured, 
but  its  progress  can  be  delayed.  A  peaceful 
life  unattended  by  mental  worry  or  physical 
strain  is  the  best.  Moderate  exercise  is  ad- 
vantageous, but  all  strain  should  be  avoided. 
Warm  baths  or  Turkish  baths  are  helpful.  The 
food  should  be  reduced  and  meaty  foods  almost 
banished ;  the  diet  should  consist  chiefly  of 
milk  and  milk  products  with  fruit  and  vegetables. 
Spirits,  wine  and  beer  are  harmful.  Potassium 
iodide  in  syphilitic  cases  should  be  pushed, 
but  in  senile  arterio-sclerosis  it  is  best  given  in 
three-grain  doses  before  bedtime,  as  the  excretion 
is  then  slowest.  It  must  be  taken  continuously. 
Against  a  high  blood  pressure  the  nitrates  may 
be  used,  though  the  high  pressure,  being  a  com- 
pensatory phenomenon,  should  not  be  lowered 
unless  there  is  a  risk  of  arterial  rupture.  These 
and  amyl-nitrite  may  be  used  for  the  vascular 
crises.  W.  0. 

A.  G.  G. 

ANEURYSM 

An  aneurysm  is  a  tumour  containing  fluid  or 
solid  blood  in  direct  communication  with  the 
cavity  of  the  heart  or  a  blood-vessel.  A  true 
aneurysm  is  one  in  which  the  walls  are  formed 
by  one  or  more  coats  of  the  vessel,  a  jalse 
aneurysm  is  a  direct  communication  with  the 
perivascular  tissues.  An  arterio-venous  aneurysm 
is  a  communication  between  an  artery  and  a 
vein.  True  aneurysm  may  be  localized,  diffuse 
or  affecting  a  whole  arterial  tree  (cirsoid  aneu- 
rysm). In  dissecting  aneurysm  the  media  splits 
and  allows  blood  to  penetrate  between  the 
coats. 

Etiology.  (1)  Weakening  of  the  coats  of  tlie 
artery  by  infections,  pre-eminently  syphilis ; 
(2)  arterial  degeneration;  (3)  embolism;  (4)  ex- 
ternal injury,  and  (5)  strain,  hence  its  frequency 
in  men  doing  arduous  labour. 


Dissecting  Aneurysm— 

1.  Rupture  of  the  Aorta  may  be  traumatic  or 
spontaneous.  Death  may  be  immediate,  but 
two  stages  may  often  be  distinguished :  first  the 
agonizing  thoracic  pain  and  collapse  of  the 
initial  rupture  through  the  intima  and  part  of 
the  media,  and  secondly  the  complete  rupture 
with  death,  which  may  take  place  some  days 
later.  Complete  healing  of  a  fracture  of  the 
inner  coats  may  occur. 

2.  Dissecting  Aneurysm. — The  blood,  entering 
through  a  breach  in  the  intima,  tracks  along  the 
course  of  the  vessel  between  the  layers  of  its 
walls,  finally  rupturing  either  into  the  vessel  or 
through  the  adventitia.  The  symptoms  are 
the  same  as  in  rupture  of  the  aorta.  This  form 
of  aneurysm  ma}^  heal  completely. 

Saccular  Aneurysm  of  the  Aorta. 

1.  Aneurysm  of  the  Arch. — The  symptoms  are 
often  latent,  and  patients  may  die  suddenly 
with  rupture  into  a  neighbouring  cavity  such 
as  the  pericardium.  Clinically  it  is  well  to 
remember  Broadbent's  subdivision  into  the 
aneurysm  of  symptoms  and  that  of  ph3^sical 
signs.  The  onset  of  the  disease  is  often  marked 
by  a  severe  bout  of  pain  of  any  type,  often 
following  a  strain,  the  pain  subsiding  later.  The 
nausea  and  vomiting  sometimes  seen  are  caused 
by  irritation  of  the  vagus.  Pressure  on  the 
sympathetic  at  the  root  of  the  neck  may  cause 
irritative  or  depressive  symptoms,  e.  g.  if  irritated 
the  pupil  is  larger,  the  palpebral  fissure  wider, 
the  skin  of  the  face  paler  and  moister  than  on 
the  opposite  side ;  if  compression  blocks  the 
impulses  there  is  a  small  pupil,  a  narrow  palpe- 
bral fissure,  and  flushing  on  a  dry  skin.  In 
addition  the  pupil  on  the  side  of  the  aneurysm 
may  be  larger  by  reason  of  the  lower  blood 
pressure  in  the  carotid  artery  of  that  side. 
Pressure  on  the  recurrent  laryngeal  nerve  is 
nearly  always  on  the  left  side,  and  the  abductor 
fibres  are  first  affected ;  there  may  be  no 
dyspnoea  or  aphonia;  later  the  inner  margin 
of  the  cord,  previously  straight,  becomes 
excavated,  and  the  voice  becomes  husky. 

Compression  of  the  trachea  and  bronchi 
produces  cough,  Avhich  is  dry  and  irritative  or 
"  brassy  "  if  the  tubes  are  narrowed.  There 
may  be  great  stridor  and  dyspnoea.  Com- 
pression of  the  bronchus  on  one  side  diminishes 
the  respiratory  murmur  on  that  side,  and  the 
lung  gradually  becomes  airless  and  fibrotic, 
recurrent  haemorrhages  being  seen  sometimes 
in  the  process.  Bronchiectasis,  with  all  its 
accompaniments,  is  more  frequent.  The  tumour 
may  compress  the  lung  and  grow  into  its  sub- 
stance and  occasionally  bleed;  or  it  may  com- 
press the  oesophagus  and  produce  dj^sphagia, 
therefore  avoid  passing  an  oesophageal  sound. 
Of   blood-vessels,  the  superior  vena  cava,  the 
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innominate  or  the  subclavian  veins  are  those 
usually  compressed,  more  rarely  the  pulmonary 
artery  and  thoracic  duct. 

Physical  Signs.  Inspection  is  extremely  im- 
portant and  should  be  done  with  the  patient 
stripped  in  a  oblique  light.  Look  carefully 
from  several  points  for  evidence  of  pulsation, 
especially  in  the  second  and  third  spaces,  right 
and  left,  on  the  manubrium,  above  the  sternal 
notch  and  in  the  interscapular  and  infrascapular 
region.  The  true  aneurysmal  expansile  pulsa- 
tion is  only  seen  when  the  sac  reaches  the  chest 
wall.  The  non-aneurysmal  pulsations  it  is 
well  to  bear  in  mind  are  :  the  general  thoracic 
shock  with  a  violently  beating  heart,  cardiac 
pulsations  transmitted  to  neighbouring  abnor- 
mal solid  or  liquid  masses,  and  pulsating  sub- 
clavians.  Palpation  over  an  aneurysm  is  like 
feeling  the  apex  beat ;  when  the  aneurysm  is 
deep  a  general  heave  replaces  the  expansile 
pulsation  and  can  often  best  be  felt  by  placing 
one  hand  in  front  and  the  other  behind  the 
chest.  Tracheal  tugging  and  a  difference  be- 
tween the  pulsations  in  arteries  on  opposite 
sides  of  the  body  should  be  sought  for.  Per- 
cussion may  give  no  dullness.  Sometimes  no 
sound  is  heard,  sometimes  the  normal  heart 
sounds  are  accentuated,  especially  the  second; 
a  to-and-fro  murmur  is  only  heard  in  insufficiency 
of  the  aortic  valves.  A  humming-top  murmur 
means  a  communication  between  the  aneurysm 
and  one  of  the  larger  blood-chambers,  heart  or 
vessel.  There  may  be  a  marked  difference  in 
the  blood  pressure  of  the  two  arms,  but  the 
height  of  the  blood  pressure  affords  no  indica- 
tion of  aneurysm.  The  heart  is  not  invariably 
enlarged,  but  it  may  be  dislocated  by  pressure 
of  the  sac.  After  a  careful  and  complete 
examination  by  the  routine  methods,  evidence 
of  pressure  on  bones,  lungs,  bronchi,  trachea, 
oesophagus,  blood-vessels  and  nerves  should 
be  sought  for  by  all  methods  available.  The 
X-rays  afford  considerable  help  in  differentiating 
aneurysm  from  tumours,  dynamic  dilatation, 
hypertrophy  of  the  heart,  etc.  An  aneurysm 
filled  with  clot  may  fail  to  show  any  expansive 
pulsation. 

2.  Aneurysm  of  the  Descending  Thoracic  Aorta 
may  reach  a  great  size,  is  often  latent,  and  is  apt 
to  grow  backwards  and  erode  the  vertebra?  or 
ribs,  or  to  encroach  upon  the  lungs.  Nerve 
root  symptoms,  with  herpes  zoster  and  hyper- 
sesthesia,  are  seen.  The  pain  may  simulate  angina 
or  be  continuous  and  excruciating,  needing 
enormous  doses  of  morphia.  Rupture  may 
occur  into  the  oesophagus  or  pleura. 

3.  Aneurysm  of  the  Abdominal  Aorta  is  oftenest 
seen  at  or  near  the  coeliac  axis ;  it  is  most 
commonly  of  the  saccular  form.  Rupture  may 
take  place  into  the  retroperitoneal  tissues, 
peritoneal  cavity,  pleural  cavity,  mediastinum  j 


and  pericardium,  or  into  one  of  the  hollow  viscera. 
Rupture  into  the  retroperitoneal  tissues  causes 
the  symptoms  of  the  "  acute  abdomen."  The 
tumour  may  compress  the  lower  end  of  the 
oesophagus,  pylorus,  ureter  or  vena  cava. 
Usually  there  is  severe  pain,  referred  to  the 
abdomen  flanks  or  back,  according  to  the  site 
of  the  tumour;  all  grades  of  severity  are  met 
with.  Nausea  and  vomiting,  hgematemesis  or 
dysphagia,  may  suggest  disease  of  the  alimentary 
canal.  Embolism  and  thrombosis  of  the 
branches  of  the  aorta  cause  the  symptoms 
associated  with  their  special  fields. 

Prognosis  and  Treatment.  The  outlook  is 
exceedingly  grave.  The  subjects  of  syphilis 
should  receive  thorough  treatment  and  should, 
if  possible,  be  kept  under  supervision  for  several 
years.  The  Wassermann  reaction  enables  treat- 
ment to  be  controlled  with  greater  precision. 
When  the  aneurysm  is  there  and  its  sjrphilitic 
origin  has  been  established,  vigorous  anti- 
syphilitic  treatment  should  be  pursued.  Sal- 
varsan  should  not  be  given.  Potassium  iodide 
should  be  given.  For  the  cure  of  the  aneurysm 
itself  the  most  important  are  (1)  rest,  (2)  diminu- 
tion of  the  intake  of  fluid.  This,  the  Tufnell 
treatment,  should  be  continued  for  six  weeks,  the 
patient  being  in  bed.  Fluid  should  be  gradually 
diminished  to  eight  ounces,  the  diet  being  other- 
wise light  and  nourishing,  limited  gradually  to 
ten  ounces  of  solid  food.  This  method  requires 
considerable  fortitude  on  the  part  of  the  patient, 
but  often  gives  remarkable  results. 

The  surgical  methods  should  not  be  recom- 
mended unless  other  methods  are  not  available 
or  have  been  tried. 

Of  symptomatic  treatment,  rest  may  relieve 
cough  and  dyspnoea.  Bleeding  may  help 
dyspnoea  when  there  is  venous  obstruction. 
Morphia  or  chloroform  is  necessary  if  the  patient 
is  suffering  much  pain.  Temporary  relief  may 
be  given  by  tracheotomy,  even  though  the 
constriction  is  below;  a  soft  catheter  should 
be  passed  beyond  the  constriction  if  possible. 
Neuralgic  pains  are  often  relieved  by  potassium 
iodide.  With  severe  pain  morphia  is  necessary, 
and  the  dose  should  be  kept  at  the  minimum. 

W.  0. 

A.  (jr.  (jr. 

THROMBOSIS 

Definition  :  "  The  formation  of  a  solid  mass 
or  plug  in  the  living  heart  or  vessels  from 
constituents  of  the  blood  "  (Welch). 

The  distinction  between  a  thrombus  and  an 
embolus  is,  of  course,  that  a  thrombus  is 
formed  in  situ,  whereas  an  embolus  is  carried 
to  its  site  from  a  distance. 

Factors  in  the  Production  of  Thrombi. — These 
are  as  follows — 
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1.  Slowing  of  the  Circulation.  This  is  seen 
in  the  anatomical  disposition  of  thrombi,  Avhich 
are  prone  to  select  parts  where  the  velocity  of 
the  blood  flow  is  least. 

2.  Changes  in  the  Chemistry  of  the  Blood.  An 
excess  of  calcium  salts  is  believed  to  favour 
thrombosis. 

3.  Injury  to  the  Wall  of  the  Vessel  or  Heart. 
This  leads  to  irregularity  of  the  surface,  and 
thus  induces  clotting  of  the  blood.  The  injury 
is  usually  of  the  nature  of  inflammation,  and  is 
generally  set  up  by  bacterial  action.  Less  often 
it  is  due  to  trauma. 

4.  The  Action  of  Bacteria.  The  more  careful 
the  investigations  made  upon  thrombi,  the  more 
apparent  it  becomes  that  the  infective  element 
plays  an  important  part  in  their  formation. 

Disease  Processes  in  which  Thrombosis  Occurs — 

L  Infective  Diseases.  This  group  is  by  far 
the  most  important. 

(a)  Typhoid  Fever.  In  this  disease  throm- 
bosis is  not  uncommon.  According  to  Thayer's 
figures  its  frequency  is  2*5  per  cent.  The 
commonest  form  is  venous ;  arterial  plugging 
is  uncommon,  and  cardiac  thrombosis  is  rare. 
The  veins  most  often  affected  are,  in  order  of 
frequency,  the  femoral,  pophteal,  iliac,  veins 
of  the  calf  and  superficial  veins  of  the  leg  (e.  g. 
internal  saphenous).  Of  the  factors  above  dis- 
cussed, the  most  important  is  probably  that  of 
sluggish  circulation,  due  to  prolonged  rest  and 
low  diet.  Those  who  regard  the  part  played 
by  calcium  salts  as  of  great  importance  lay  stress 
upon  the  influence  of  a  milk  diet  in  inducing 
thrombosis.  The  comphcation  usually  arises 
during  convalescence,  but  occasionally  precedes 
the  fall  of  temperature.  As  in  aU  causes  of 
femoral  thrombosis,  the  left  leg  is  more  often 
affected  than  the  right.  In  a  few  instances 
both  legs  suffer. 

(b)  Pneumonia,  (c)  Influenza.  Thrombosis  has 
been  described  as  a  complication  of  both  these 
infections. 

(d)  Tuberculosis.  Thrombosis  is  not  very 
uncommon  in  phthisis,  and  is  probably  due  to 
the  pyogenic  cocci  present  as  secondary  in- 
fections. It  may  be  multiple.  In  tubercular 
peritonitis  it  is  by  no  means  uncommon  to  find 
thrombosis  proceeding  in  the  mesenteric  vessels. 

(e)  Appendicitis  sometimes  leads  to  plugging 
of  abdominal  veins  (mesenteric).  In  post- 
operative conditions  thrombosis  not  infrequently 
occurs,  whatever  the  region  operated  upon. 

(/)  Syphilis  is  a  common  cause  of  arterial 
tlirombosis,  but  more  as  a  secondary  effect  of 
obhterative  arteritis  than  as  a  primary  condition. 

(g)  Local  infections  may  be  associated  with 
venous  thrombosis  elscAvhere  in  the  body,  e.  g. 
pyorrhoea  may  be  present,  apparently  as  a 
definite  causal  factor,  in  femoral  thrombosis. 


2.  Ancemia.  Chlorosis  is  the  form  of  anaemia 
most  often  causing,  or  found  in  association  Adth, 
thrombosis.  The  vessel  is  almost  always  a 
vein. 

3.  Gout.  Recurring  attacks  of  phlebitis  A\ith 
thrombosis  occurring  in  persons  having  a 
"  gouty  "  habit  of  body  are  usually  attributed 
to  this  diathesis.  It  must  be  remembered, 
however,  that  many  so-called  "  gouty  "  mani- 
festations are  traceable  to  infective  processes. 
There  appears  to  be  an  hereditary  factor  in  some 
of  these  cases  of  "  gouty  "  thrombosis. 

4.  Pregnancy.  Thrombosis  connected  with 
pregnancy  may  occur  at  two  periods — before 
confinement,  as  a  direct  result  (apparently)  of 
pressure  from  the  gravid  uterus,  and  after 
parturition,  in  the  form  (usually)  of  "  white 
leg." 

Symptoms.  These  depend  upon  whether  the 
vessel  thrombosed  is  arterial  or  venous  and  the 
particular  vessel  affected.  Cardiac  thrombosis 
gives  rise  to  no  symptoms  apart  from  the  dila- 
tation of  the  heart  chambers  which  is  usually 
associated  Avith  it.  Only  those  instances  of 
thrombosis  commonly  met  mth,  and  calling 
for  diagnosis  and  treatment,  Avill  be  here  dealt 
with. 

Thrombosis  of  Peripheral  Veins. — The  onset 
may  be  quite  abrupt,  even  A\'ith  a  rigor,  or  it 
may  be  insidious.  Fever  is  not  infrequent, 
unless  in  plugging  of  quite  small  veins.  A 
common  form  of  fever  is  an  intermitting  tj'pe 
(101°  to  97°  F.).  Sweats  may  occur.  Pain  is 
the  most  constant  of  all  symptoms,  associated 
with  local  tenderness.  The  diagnostic  sign  is 
the  presence  of  a  tender,  firm  cord  of  thickening 
in  the  course  of  the  vessel  affected.  (Edema  of 
the  limb,  or  part  of  the  limb,  drained  by  the 
plugged  vein  is  quite  common.  The  skin  and 
subcutaneous  tissues  may  be  inflamed  and  may 
therefore  be  red  and  tender.  The  hmb  tends  to 
be  cold  as  the  result  of  deficient  circulation.  A 
leucocytosis  is  present,  even  in  typhoid  fever. 

The  course  of  a  case  of  venous  thrombosis 
varies  with  the  cause  and  with  the  size  of  the 
thrombus.  After  the  first  seven  to  ten  days 
there  is  a  tendency  to  resolution  of  the  inflamed 
area,  and  the  thrombus  undergoes  "  organiza- 
tion." The  fever  subsides,  and  pain  and  tender- 
ness gradually  disappear,  but  the  oedema  is  apt 
to  persist  if  a  large  vein  be  blocked. 

The  diagnosis  is  from  neuritis,  and  some- 
times from  arthritis,  -when  pain  is  the  chief 
symptom;  and  from  cardiac  or  renal  dropsy 
when  the  oedema  is  the  main  feature.  As 
already  stated,  the  diagnostic  point  is  the 
presence  on  palpation  of  the  thickened  vessel. 

The  sequels  of  peripheral  venous  thrombosis 
are  as  follows  : — (i.)  Embolism,  usually  pul- 
monary in  situation.  This  is  more  common  in 
the  thrombosed  veins  of  parturition  and  chlorosis 
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than  in  infective  conditions  such  as  t^-phoid 
fever.  It  may  be  a  fatal  event,  and  its  possi- 
bihty  must  always  be  borne  in  mind  during 
examination  and  treatment  of  a  patient  "\\-ith 
venous  plugging,  (ii.)  Residual  oedema  of  a  limb, 
etc.  This  ^^ill  depend  upon  the  efficiency  of  the 
collateral  circulation  if  the  vein  is  completely 
blocked,  and  upon  the  degree  to  which  it  is 
blocked  if  the  block  is  not  complete,  (iii.)  En- 
larged collateral  veins,  often  varicose,  (iv.) 
Nutritional  changes  in  the  limb,  increased  size 
(apart  from  oedema),  coarseness  of  skin,  etc. 

T.  J.  H. 

DISEASES    OF    THE    GREAT    LYMPH    VESSELS 

I. — Diseases  of  the  Thoracic  Duct 
The  chief  and  practically  the  only  symptoms 
of  thoracic  duct  disease  are  those  of  obstruction, 
but  it  is  well  to  emphasize  the  importance  of  the 
duct  in  the  spread  of  disease  to  the  general  blood 
system.  Bacteria  causing  disease  in  the  area 
drained  by  the  duct,  especially  the  abdominal 
area,  are  specially  liable  to  enter  the  lymphatics 
of  the  abdomen  and  gain  entrance  through  the  re- 
ceptaculum  chyli,  etc.,  to  the  general  circulation. 
This  occurs  in  dysentery,  tj^ohoid  fever,  general 
gonococcal  infections,  suppurative  conditions, 
etc. ;  and  it  is  not  apparently  necessary  for  anj- 
local  lesion  to  be  present,  the  entry  being 
effected  across  unaffected  tissue.  The  symptoms 
are  chiefly  those  of  the  general  disease.  The 
importance  of  this  duct  in  the  production  of 
miliary  tuberculosis  cannot  be  overstated. 
Apart  from  the  large  field  of  possible  tuberculous 
disease  draining  into  the  duct  it  is  often  directly 
invaded  in  the  thorax  by  tuberculosis  of  the 
lung,  pleura  or  glands.  Tubercle  baciJH  have 
been  found  in  the  duct  in  cases  of  tabes  mesen- 
teiica.  This  maimer  of  infection  probably 
accounts  for  tuberculous  lesions  far  removed 
from  the  original  site,  e.  g.  a  testicular  affection 
subsequent  to  a  pulmonary. 

Obstruction  in  the  thoracic  duct  or  its  main 
branches  may  be  due  to  affections  within  the 
lumen  or  of  its  walls,  thrombosis,  parasites, 
inflammations,  especially  tuberculosis,  com- 
pression from  without  by  enlarged  glands, 
tumours,  exostoses,  cicatricial  constriction  and 
rarely  by  a  high  pressure  in  the  left  innominate 
vein.  Compression  may  be  complete  and  yet  a 
collateral  circulation  may  prevent  obstructive 
symptoms.  Obstruction  may  show  itself  in  one 
or  more  fields  producing  the  following  condi- 
tions— 

1.  Chylous  Ascites.  —  The  general  features 
differ  in  no  way  from  ordinary  ascites ;  the 
puncture  fluid  is,  however,  milky.  Another 
condition  liable  to  be  mistaken  for  this  is 
pseudochylous  ascites,  in  which  there  is  no 
obstruction   to    the   thoracic   duct ;    the    same 


cannot  be  said  of  aU  its  branches,  though  in 
those  cases  no  anatomical  lesion  has  been 
described.  The  fluid  in  chylous  ascites  accu- 
mulates rapidly,  is  yellowish,  of  constant 
opalescence  with  repeated  tappings,  contains 
fatty  globules  in  fair  amount  and  has  a  specific 
gravity  above  1012 ;  pseudochylous  ascites 
accumulates  slowly,  is  pure  white,  the  opales- 
cence increases  or  diminishes  with  successive 
tappings,  it  contains  less  fat  and  has  a  specific 
gravity  less  than  1012.  The  distinction  of  the 
two  is  not  absolute. 

2.  Chylothorax  presents  the  same  symptoms 
as  hydrothorax  and  the  same  types  of  fluid  are 
present  as  in  chylous  ascites. 

3.  Chyloperlcardium  is  very  rare,  it  has  been 
noticed  in  tuberculosis  of  the  lungs,  carcinoma 
of  the  pleura  and  chronic  disease  of  the  heart, 
but  no  separation  into  two  forms  has  yet  been 
made. 

4.  Chyluria  gives  a  milky  appearance  to 
urine  and  contains  pinkish  coagula ;  massive 
coagulation  sometimes  occurs  and  blood  mav 
be  present.  One  common  cause  in  addition  to 
obstruction  of  the  thoracic  duct  is  one  or  other 
variety  of  filaria  sanguinis  hominis.  It  is 
intermittent,  and  varies  with  the  food  taken. 
Symptoms  referable  to  an  affection  of  the 
kidneys,  pain  in  the  back  or  groin,  may  pre- 
cede or  accompany  it.  Great  exhaustion  and 
emaciation  ensues  if  it  persists. 

5.  Chylous  cysts  are  either  retroperitoneal, 
deeply  situated  near  the  receptaculum  chyli  or 
freely  movable  and  situated  in  the  mesentery  or 
omentum.  They  are  single  and  multiple  and 
vary  greatly  in  size.  The  fluid  they  contain 
shows  all  variations  of  chylous  or  lymphatic 
fluid.  Multiple  cysts  are  often  seen  in  chronic 
peritonitis.  Small  cysts  rarely  produce  symp- 
toms, but  larger  ones  give  a  fluctuating  abdom- 
inal tumour  with  occasional  secondary  symp- 
toms of  pressure  or  dislocation  of  other  organs. 

Treatment.  Tapping,  except  for  purposes  of 
diagnosis,  is  not  advisable  in  the  massive  effu- 
sions. All  measures  should  be  taken  to  promote 
the  absorption  of  the  fluid  by  lessening  the  fluid 
intake,  rest,  etc.  Mesenteric  cysts  may  some- 
times be  enucleated  by  operation. 

II. — Diseases  of  the  Smaller  Lymph  Vessels 

1.  Lymphangitis  is  seen  as  the  result  of  a 
general  and  a  local  process,  and  the  type  of  the 
infection  gives  rise  to  different  forms  recogniz- 
able by  the  clinician  such  as  simple,  acute, 
purulent  and  chronic  proHferative  lymphangitis. 
General  lymphangitis  is  seen  in  the  infectious 
diseases  such  as  scarlatina,  smallpox,  measles, 
chicken-pox,  sypliilis,  plague  and  filariasis. 
Any  local  infection  sufficiently  severe  wiU  give 
lymphangitis  of  the  vessels  draining  the  part. 
The  inflamed  vessel  is  marked  by  a  wavy  tender 
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red  line  along  its  course,  often  slightly  raised 
and  cordlike,  \vith  irregular  thickenings.  The 
associated  lymph  glands  are  inflamed,  enlarged 
and  possibly  tender,  and  there  may  be  peripheral 
oedema.  A  general  infection,  local  suppuration, 
calcification  or  restitution  may  ensue.  Chronic 
lymphangitis  of  deep  lymph  vessels  occasionally 
constricts  deep  veins  and  produces  stasis  in 
superficial  vessels. 

2.  Obstruction  (Lymphangiectasis). —  Chylous 
ascites,  chylopericardium,  chylothorax  and 
chyluria  not  due  to  obstruction  of  the  thoracic 
duct  may  foUow  localised  obstruction  of  lymph 
vessels,  though  this  may  not  be  evident. 
Obstruction  of  the  skin  lymphatics  gives  rise  to 
chronic  oedemata  such  as  lymph  scrotum  or 
chronic  oedema  of  the  legs(elephantiasis)  in  which 
the  dermal  tissues  are  enormously  swollen  and 
indurated.  Chronic  lymphangitis,  such  as  from 
eczema   or   chronic   erysipelas,   lupus   syphilis. 


varicose    ulcers,    destruction    of    the    lymph 
vessels  draining  a  part,  as  in  removal  of  carcino- 
matous or  tuberculous  glands,  obliteration  by 
,  malignant  disease,  are  some  of  the  commoner 
causes  of  the  condition.     There  are,  however, 
■  two    well-defined    types    of    elephantiasis :    (a) 
'  elephantiasis  arabum,  a  tropical  and  subtropical 
disease  due  to  the  presence  in  the  lymphatics 
of  the  affected  part  of  the  ova  of  one  or  other 
j  form   of   filaria  sanguinis   hominis,  and   (b)   a 
i  congenital  or  inherited  form  (Milroy's  disease) 
j  whose  pathology  is  unknown.     It  begins  grad- 
ually,  but  often  there  are  acute  attacks  not 
unHke  angeio-neurotic  oedema  and  the  disease 
appears  to  bear  some  relation  to  other  vasomotor 
neuroses.   In  the  early  stages  an  ordinary  pitting 
I   oedema   may    be   frequent,    in    the    later    the 
{  tissues  become  indurated  and  fibrotic,  showing 

ulceration  or  weeping  surfaces.  W.  0. 

I  A.  G.  G. 


DISEASES    OF   THE   BLOOD 


PERNICIOUS  (ADDISONIAN)    ANAEMIA 

It  would  seem  that  with  the  advancement 
of  knoAvledge  in  the  future  aU  anaemias  will  be 
proved  to  be  "  secondary  " ;  those  cases  for 
which  no  definite  etiological  factor  can  be  dis- 
covered must  until  then  be  regarded  as 
"  primary  "  or  "  essential."  The  so-called 
"  pernicious  "  anaemia  is  one  of  these,  and,  as 
Addison  first  stated,  is  "a  general  anaemia 
occurring  without  any  discoverable  cause  what- 
ever, cases  in  which  there  had  been  no  previous 
loss  of  blood,  no  exhausting  diarrhoea,  no 
chlorosis,  no  purpura,  no  renal,  splenic,  mias- 
matic, glandular,  strumous  or  malignant  dis- 
seae."  Many  conditions  have  been  associated 
with  this  disease  as  causal  factors :  pregnancy, 
parturition;  repeated  small  haemorrhages  are 
said  occasionally  to  lead  to  it;  in  some  cases 
there  is  a  history  of  syphilis.  It  may  arise 
during  gastric  cancer,  or  the  latter  during  the 
former.  The  cHnical,  febrile  characters,  and 
more  recently  the  results  of  bacteriological 
investigations,  point  to  this  anaemia  as  probably 
arising  from  bacterial  infection,  producing 
haemotysis  and  exhausting  haemogenesis.  The 
experimental  use  of  certain  haemolysins,  such 
as  toluylenediamine,  ricin,  saponin,  pyridine, 
pyrogallol  and  the  toxic  products  of  the  Bothrio- 
cephalus  latus  produce  a  condition  practically 
identical  with  this  anaemia. 

Many  cases  have  been  associated  with  oral 
sepsis  and  pyorrhoea  alveolaris,  and  I  have  had 
experience  of  cases  preceded  by  suppuration 
in  the  antrum.  Others  are  associated  with  toxins 
derived  from  the  alimentary  canal,  in  which 
there  is  gastritis  and  enteritis.     The  infective 


process  may  be  regarded  as  an  indirect  cause, 
some  additional  factor  being  required  to  deter- 
mine true  Addisonian  anaemia,  the  one  paving 
the  way  for  the  other.  The  haemolysis  takes 
place  in  the  portal  area,  iron  is  deposited  in 
the  liver,  and  to  a  less  extent  in  the  spleen 
and  kidneys.  The  true  nature  of  the  toxin 
responsible  for  the  disease  is  unknown.  Few 
patients  are  able  to  date  the  onset  or  attribute 
the  disease  to  any  special  cause,  but  mental 
worry,  exhaustion,  bad  smells  are  associated 
by  them  with  the  onset   of  their  illness. 

It  is  a  disease  of  adult  life,  but  has  been 
known  to  occur  in  children.  It  is  not  regarded 
as  hereditary,  but  it  may  affect  several  mem- 
bers of  a  family.  Males  and  females  suffer 
equally.  It  attacks  poor  and  rich  alike,  and 
people  of  any  nation.  It  is  not  known  to 
occur  in  epidemic  form.  It  may  be  that 
further  research  will  solve  the  problem  of 
this  disease  and  place  it  eventually  in  the 
category  of  secondary  anaemias. 

Symptoms.  No  better  general  account  of 
the  symptoms  and  course  of  the  disease  can  be 
given  than  that  of  Addison,  who  first  described 
it  and  called  it  "  idiopathic  anaemia."  "  It 
makes  its  approach  in  so  slow  and  insidious  a 
maimer  that  the  patient  can  hardly  fix  a  date 
to  the  earliest  feeling  of  that  languor  which  is 
shortly  to  become  so  extreme.  The  counte- 
nance gets  pale,  the  Avhites  of  the  eyes  become 
pearly,  the  general  frame  flabby  rather  than 
wasted,  the  pulse  perhaps  large,  but  remark- 
ably soft  and  compressible  and  occasionally 
with  a  slight  jerk,  especially  under  the  slightest 
excitement.  There  is  an  increasing  indisposi- 
tion to  exertion,  with  an  uncomfortable  feeling 
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of  faintness  or  breathlessness  in  attempting  it ; 
the  heart  is  readily  made  to  palpitate;  the 
■whole  surface  of  the  body  presents  a  blanched, 
smooth  and  waxy  appearance ;  the  lips,  gums 
and  tongue  seem  bloodless,  the  flabbiness  of 
the  sohds  increases,  the  appetite  fails,  extreme 
languor  and  faintness  supervene,  breathlessness 
and  palpitations  are  produced  by  the  most 
trifling  exertion  or  emotion ;  some  slight  oedema 
is  probably  perceived  about  the  ankles ;  the 
debility  becomes  extreme,  the  patient  can  no 
longer  rise  from  the  bed ;  the  mind  occasionally 
wanders ;  he  falls  into  a  prostrate  and  half- 
torpid  state,  and  at  length  expires ;  neverthe- 
less to  the  very  last,  and  after  a  sickness  of 
several  months'  duration,  the  bulkiness  of  the 
general  frame  and  the  amount  of  obesity  often 
present  a  most  striking  contrast  to  the  failure 
and  exhaustion  observable  in  every  other 
respect."  Certain  symptoms  associated  with 
various  organs  may  be  mentioned  in  further 
detail.  The  pallor  of  the  skin  passes  into  a 
peculiar  lemon-yellow  tinge  and  pigmentation 
may  occur  in  smaller  or  larger  areas.  Pig- 
mentation of  the  buccal  mucous  membrane  is 
seen  occasionally.  Oedema  of  varying  degree 
is  not  uncommon,  especially  during  exacerba- 
tions and  may  remain  during  a  remission,  an 
unfavourable  sign.  Haemorrhages  may  take 
place  from  the  mucous  membranes,  haemoptysis 
and  pleural  haemorrhages  also.  Haematemesis, 
melsena  and  haematuria  may  occur.  Nutrition 
remains  good  Mithout  loss  of  body  weight. 
Pain  and  tenderness  of  bones,  especially  the 
tibiae  and  sternum,  are  not  uncommon.  Periods 
of  pyrexia  occur,  but  are  not  proportionate  to 
the  severity  of  the  anaemia.  Cardiac  distress 
and  palpitation  are  constantly  present  and 
systolic  haemic  murmurs  heard  over  all  valve 
areas,  rarely  there  are  diastolic  murmurs.  The 
heart  dilates.  Venous  murmurs  are  present 
in  nearly  all  cases.  The  pulse  tension  is  low, 
and  its  frequency  is  affected  by  slight  exertion. 
Except  for  dyspnoea  the  respiratory  organs  are 
unaffected.  The  appetite  is  capricious ;  there 
may  be  complete  anorexia.  The  mucous 
membrane  of  the  mouth  and  tongue  are  hyper- 
sensitive to  acids  and  condiments.  The  tongue 
is  often  shiny  and  smooth.  Haemorrhages, 
vesicles,  desquamation  and  even  serpiginous 
ulceration  may  occur,  with  pyorrhoea  and  dental 
caries.  Epigastric  pain  and  tenderness,  vomiting 
which  may  become  uncontrollable,  are  common  ; 
free  hydrochloric  acid  may  be  diminished  or 
absent ;  constipation  is  rare,  but  distressing ; 
diarrhoea  is  present  in  a  large  number  of  cases. 
The  liver  may  be  shghtly  enlarged  and  the 
spleen  also.  Lymphatic  glands  are  not  en- 
larged. The  urine  is  often  high-coloured  from 
urobilin,  the  urea  varies  in  amount  and  uric 
acid    is    sometimes    in    excess.     Occasionally 


there  may  be  a  trace  of  albumin,  or  even 
peptone  or  albumose.  Leucin  is  almost  con- 
stantly present  and  tjTOsin  occasionally.  In  a 
few  instances  sugar,  diacetic  acid  and'  acetone 
have  been  present.  There  may  be  an  excess 
of  indican,  and  iron  and  phosphates  are  both 
said  to  be  increased.  There  is  usually  no 
deposit  and  rarely  casts.  Symptoms  referable 
to  the  nervous  system  point  to  implication  of 
the  brain,  spinal  cord  and  peripheral  nerves. 
Headache,  vertigo,  insomnia  are  sometimes 
distressing.  Loss  of  interest  in  surroundings 
and  indifference  to  the  progress  of  the  disease 
are  manifest.  Mania,  melancholia,  transient 
delirium  and  coma  which  may  last  some  days, 
often  precede  death.  Loss  of  memory,  aphasic 
attacks,  transient  hemiplegias,  immobilitj'  of 
the  pupUs  may  occur.  Tabetic  and  spastic 
symptoms  follow  changes  in  the  cord.  Paraes- 
thesia,  numbness  and  tingling  in  the  extremities 
are  complained  of,  but  well-marked  peripheral 
neuritis  rarely  develops.  Ocular  sjanptoms 
consist  of  flashes  of  light  and  visual  hallucina- 
tions ;  retinal  haemorrhages  are  frequent,  but 
optic  neuritis  is  rare.  Cerebral  haemorrhage  is 
uncommon.  Tinnitus,  pulsation  sounds,  and 
deafness  are  sometimes  present.  Occasionally 
there  may  be  loss  of  taste  and  smell.  Although 
the  anaemia  may  improve  while  the  nervous 
symptoms  progress,  once  the  latter  are  evident, 
though  slight  at  first,  they  denote  a  fatal 
termination  at  an  early  period. 

The  blood  examination  reveals  marked 
changes.  The  blood  is  pale  in  colour  and  clots 
badly;  the  whole  volume  is  reduced  in  some 
cases,  raised  in  others.  Total  haemoglobin  is 
reduced.  The  percentage  of  haemoglobin  in 
the  peripheral  circulation  is  low  and  as  a  rule 
does  not  fall  below  that  of  the  erythrocytes, 
so  that  the  colour  index  is  above  normal.  This 
is  very  characteristic,  and  although  the  index 
may  be  normal  or  even  subnormal,  this  generally 
occurs  during  a  remission,  and  it  may  vary 
within  short  periods ;  the  lowering  of  the  index 
is  generally  coincident  with  a  rise  in  the  erythro- 
cyte count.  The  colour  index  may  register 
1*5  or  more.  The  erythrocytes  are  numerically 
decreased,  commonly  about  1,500,000  per 
c.mm. ;  but  they  may  fall  much  lower.  They 
are  increased  in  bulk  and  may  contain  sufficient 
haemoglobin  for  physiological  purposes  com- 
patible with  life.  The  total  proteids  are 
decreased,  specific  gravity  and  alkalinity  are 
reduced.  Water  and  sodium  chloride  are  in- 
creased, potassium  and  iron  diminished.  The 
erythrocytes  are  very  susceptible  to  haemo- 
lysis and  hypotonic  solutions  and  the  serum 
is  haemolytic  to  normal  erythrocytes.  The 
morphological  changes  are  marked ;  increase 
in  size  of  the  erythrocytes  is  the  rule — megalc- 
cytosis — as    compared    with    other    anaemias; 
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they  lose  their  concavity,  many  are  of  a 
richer  colour;  poikilocytes  and  microcytes  are 
present.  Polychromasia,  basophilic  stippling 
and  irregularity  of  staining  are  marked 
features. 

Nucleated  erythrocytes  of  all  sizes  and  shapes 
— microblasts,  normoblasts,  megaloblasts — are 
present  in  variable  numbers;  the  latter  are 
very  characteristic,  but  may  be  scant5^  Rou- 
leaux formation  is  poor  or  absent. 

Leucocytes  are  below  normal  numbers,  the 
count  may  average  only  2000.  The  loss  is  in 
polpnorphonuclear  cells,  lymphocytes  being 
relatively  increased. 

Coarse  eosinophile  cells  may  be  increased. 
Myelocj^tes  are  rare.  Blood  platelets  are 
scanty  and  fibrin  formation  lessened.  The 
principal  character  of  the  blood  is  that  it 
is  both  megaloblastic  and  megalocytic.  The 
changes  are  always  most  marked  during  re- 
lapses, and  least  so  during  remissions. 

Prognosis.  The  course  of  the  disease  is 
irregular  and  the  duration  variable.  Some 
cases,  by  their  rapid  progress,  may  be  termed 
acute.  In  every  case  the  outlook  is  grave. 
Remissions  and  relapses  occur  again  and  again. 
Remissions  may  be  prolonged  and  the  disease 
drag  on  for  many  months  and  even  years. 
Instances  have  been  recorded  where  life  has 
been  prolonged  for  ten  and  even  twenty  years 
after  the  disease  was  recognized. 

Diagnosis.  The  diagnosis  of  pernicious 
anaemia  rests  principally  upon  the  blood  ex- 
amination, taken  in  conjunction  with  the 
cUnical  course.  The  principal  diseases  which 
may  simulate  it  clinically  are  malignant 
disease,  sj^philitic  cachexia,  post-malarial 
anaemia,  chronic  tubal  nephritis,  infective 
endocarditis,  chlorosis,  the  leukaemias,  second- 
ary anaemias,  anaemias  due  to  metallic  and  other 
poisons,  post-haemorrhagic  anaemias  from  any 
cause,  colitis,  bothrio-cephalus  anaemia,  ankylo- 
stomiasis, chronic  dysentery,  lardaceous  disease, 
Addison's  disease,  and  system  diseases  of  the 
spinal  cord. 

Treatment.  The  possibility  of  early  diagnosis, 
and  the  remarkable  natural  attempts  at  re- 
covery, are  two  important  factors  to  be  remem- 
bered in  the  treatment  of  this  disease.  During 
recent  years  the  outlook  has  been  more  promis- 
ing. Much  depends  upon  the  mode  of  onset, 
cases  of  a  subacute  or  chronic  type  are  more 
hopeful  than  the  acute.  The  peculiarities  of 
the  digestive  disturbances  do  not  permit  any 
hard-and-fast  rules  in  dietary,  and  the  medical 
attendant  will  have  to  exercise  much  ingenuity 
in  selecting  for  individual  cases  nourishing 
food  which  is  easily  tolerated  and  digested, 
\vithout  causing  gastric  irritation.  It  is  diffi- 
cult to  combat  the  capriciousness  of  appetite. 
It  is  not  advisable  to  give  too  much  "  slop  " 


food.  Gastric  irritation  and  vomiting  have  to 
be  treated  by  the  usual  remedies,  such  as 
bismuth,  soda,  hydrocyanic  acid ;  gastric  and 
intestinal  antisepsis  should  be  aimed  at,  and 
for  this  purpose  salicylic  acid  is  most  useful,  per- 
chloride  of  mercurj^,  salicylate  of  bismuth,  char- 

i  coal,  carbolic  acid,  salol,  ^-naphthol.  Stomach 
lavage  maj^  be  found  beneficial.  Intestinal 
antisepsis  is  also  an  important  factor  in  treat- 
ment by  the  administration  of  drugs  for  the 
purpose,  such  as  salol,  /3-naphthol,  preparations 
of  lactic  acid  bacilh,  irrigation  of  the  large 
bowel  with   weak  solution  of  potassium  per- 

:  manganate.  Oral  antisepsis  should  be  rigor- 
ously carried  out,  the  teeth  and  mouth  generally 
being  cleansed  with  a  reliable  antiseptic  wash 
three    or   four   times    a    day.     Pyorrhoea    and 

;  decayed  teeth  demand  the  services  of  the  dentist. 
The  principal  remedy  which  has  a  definite  and 
direct  action  upon  the  disease  itself  is  arsenic ; 
under  its  influence  improvement  rapidly  takes 
place,  this  is  especially  noticeable  during  the 
first  course  of  its  administration.  Relapses 
are  delaj^^ed,  and  when  they  take  place  improve- 
ment may  follow  its  administration  again,  but 
as  time  goes  on  the  benefit  becomes  less.  It  is 
usually  given  in  the  form  of  Fowler's  solution, 
commencing  with  two-minim  doses,  well  diluted, 
after  food,  increased  until  fifteen  minims  are 
taken  for  a  dose  three  times  a  day  by  the  end 
of  three  or  four  weeks.  It  should  be  gradually 
lessened  again,  and  due  care  should  be  taken 
to  note  any  signs  of  intolerance,  such  as  gastric 
irritation,  vomiting  and  diarrhoea.  Arsenic 
should  be  administered  throughout  the  remis- 
sions. It  is  doubtful  if  large  doses  are  desirable. 
Small  doses  may  be  administered  over  a  number 
of  years  if  properly  regulated  and  Avith  occa- 
sional intermissions.  Other  preparations  of 
arsenic  may  be  substituted  at  times,  but  they 
have  no  special  advantages  over  the  one  men- 
tioned. Roncegno,  Levico,  Guberquelle  or 
other  arseniated  waters  maj^  be  used.  Cacodj^lic 
acid  and  cacodjdate  of  soda  have  been  used, 
and  more  recently  cases  have  been  treated 
with  intravenous  injection  of  "606"  Ehrlich- 
Hata  with  benefit. 

Iron  in  this  disease  is  useless  and  may  do 
harm.  Phosphorus  and  quinine  have  fallen 
into  disuse.  Glycerine  in  drachm  doses  three 
times  a  day  has  proved  useful.  Strong  hydro- 
chloric acid  in  10-15  minim  doses  in  mucilage- 
water  immediately  after  meals,  and  repeated 
in  half-an-hour,  is  beneficial,  also  the  ad- 
ministration of  red  bone  marrow  from  time  to 
time.  It  may  be  given  fresh  in  sandwiches, 
in  capsules,  or  glycerine  extract ;  several  ounces 
daily  are  required.  The  marrow  may  be 
mixed  with  port  wine,  made  into  a  paste,  and 
incorporated  with  a  table  jelly. 

Antistreptococcic  (polyvalent)  serum  has  been 
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strongly  advocated  and  is  certainly  beneficial. 
[t  may  be  given  subcutaneously  or  per  os. 
[njections  of  5  or  10  c.c.  should  be  made  at 
ntervals  of  a  few  days,  or  even  daily.  Due  care 
nust  be  taken  to  observe  any  effects  on  joints 
)r  skin  eruptions.  The  possibility  of  anaphy- 
axis  must  be  considered  ^itli  reference  to 
;erum ;  when  given  by  the  mouth  this  is  said 
lot  to  occur. 

The  transfusion  of  defibrinated  healthy  human 
jlood  has  given  excellent  results  in  some  cases, 
probably  due  to  an  antitoxic  effect  of  the  serum, 
)r  by  stimulating  blood  formation.  Recently 
t  has  been  injected  into  the  gluteal  region  in 
loses  of  10  to  20  c.c.  with  benefit. 

R.  J.  M.  B. 

SECONDARY    ANAEMIA 

Acute  Post-haemorrhagic  Anaemia. — This  is 
issociated  with  rapid  and  more  or  less  profuse 
oss  of  blood,  arising  from  a  wound  of  a  large 
vessel,  bleeding  externally  or  into  one  of  the 
Dody  cavities,  or  from  spontaneous  haemorrhage 
issociated  with  abortion,  the  puerperium,  tubal 
Dregnancy,  uterine  tumours,  ulceration  of 
nucous  membranes,  simple  or  malignant,  ty- 
3hoid  fever,  pulmonary  tuberculosis,  aneurysm, 
i^aricose  veins,  haemorrhoids,  pancreatic  disease, 
splenic  anaemia,  cirrhotic  liver,  and  the  hsemor- 
'hagic  group  of  blood  diseases. 

Symptoms.  These  comprise  collapse,  pallor, 
s^eakness,  vertigo,  syncope,  aphonia,  ocular 
spectra,  tinnitus,  parosmia,  great  anxiety. 
Fhe  body  perspires,  the  urine  may  be  increased. 
Fhe  pulse  is  frequent,  soft,  and  variable  in 
rhythm  and  tension.  Nausea  and  vomiting 
jccur.  As  the  weakness  increases,  somnolence, 
iphasia,  paraphasia,  and  delirium  may  come 
Dn,  with  extreme  dyspnoea.  Later,  perspiration 
3eases,  the  eye  becomes  lustreless,  muscular 
contractions  or  general  convulsions  may  occur, 
the  pulse  and  respirations  are  feeble  and  slow, 
the  temperature  falls,  and  death  ensues  if  the 
laemorrhage  does  not  cease  or  cannot  be 
controlled. 

Should  the  haemorrhage  cease,  the  symptoms 
rthich  follow  will  depend  on  the  amount  of 
blood  loss.  Profound  anaemia  may  remain  for 
some  time.  The  heart  is  irregular  in  rhythm, 
with  palpitation  on  slight  exertion.  Syncopal 
attacks  may  occur.  Haemic  murmurs  are  to 
be  heard ;  and  small  haemorrhages  may  take 
place  from  the  mucous  membranes.  There  are 
dyspnoea,  loss  of  appetite,  headache,  neuralgias, 
transitory  aphasias,  fatigue,  ocular  disturb- 
ances, retinal  haemorrhages,  optic  neuritis  and 
atrophy.  As  recovery  takes  place  these  symp- 
toms disappear;  the  prospect  is  influenced  by 
age  and  nutrition,  and  is  less  favourable  in 
infancy  and  old  age. 


Blood  Changes  comprise  loss  of  volume, 
hydraemia,  lowered  specific  gravity,  erythrocyte 
loss,  haemoglobin  loss,  both  of  which  are  most 
noticeable  a  few  days  after  the  haemorrhage  has 
ceased.  The  erythrocytes  are  distorted,  normo- 
blasts appear;  endoglobular  changes  occur. 
There  is  first  a  relative,  and  then  absolute 
leucocytosis,  mostly  due  to  neutrophiles.  Blood 
plates  are  increased.  The  haemoglobin  does  not 
recover  as  quickly  as  the  erythrocyte  count. 
In  three  weeks  to  a  month  the  blood  will  have 
recovered  itself,  even  Mlien  the  haemoslobin  has 
been  reduced  to  twenty -five  per  cent. 

Treatment.  The  arrest  of  traumatic  haemor- 
rhage comes  within  the  domain  of  surgery.  In 
spontaneous  haemorrhage  absolute  rest  is  essen- 
tial. The  administration  of  opium  holds  a  high 
place.  Haemorrhages  from  special  localities 
require  to  be  treated  on  special  lines.  Many 
drugs  have  been  advocated  as  haemostatics: 
perchloride  of  iron,  lead  acetate,  gallic  and 
tannic  acids,  stypticin,  hamamelis,  turpentine, 
salts  of  calcium,  ergot,  adrenalin  chloride, 
gelatine  by  mouth  or  rectum,  inhalation  of 
amyl-nitrite.  trinitrine,  nitrite  of  soda.  There 
is  a  marked  diversity  of  opinion  as  to  their 
individual  utility.  Their  application  will  be 
dealt  with  under  special  articles. 

Transfusion  of  normal  saline  or  defibrinated 
human  blood  may  be  called  for,  or  salines  may 
be  given  slowly  by  the  bowel.  The  administra- 
tion of  normal  horse  serum  by  the  mouth  or 
subcutaneous  injection  has  been  found  useful 
in  many  instances. 

After  the  acute  symptoms  have  passed  off 
rest  for  a  long  period  must  be  assured,  the 
general  health  cared  for,  the  diet  be  nourishing 
and  easily  assimilable.  Iron  is  useful.  The 
relief  of  symptoms  must  be  treated  on  general 
principles. 

Simple  Chronic  Secondary  Anaemia. — In  con- 
trast to  the  preceding  form  of  anaemia,  this  is 
generally  associated  with  small  and  often- 
repeated  haemorrhages,  or  the  general  causative 
factors  of  anaemia  in  general.  In  this  category 
fall  lack  of  fresh  air,  a  diet  insufficient  in  iron, 
the  drain  made  upon  the  blood  by  prolonged 
suppuration,  albuminuria,  and  the  toxic  con- 
ditions associated  with  it.  The  toxaemias 
accompanying  pyrexias,  infective  processes, 
syphilis,  malaria,  malignant  neoplasms,  metallic 
poisons,  such  as  lead,  arsenic,  mercurj^,  benzine 
derivatives ;  the  presence  of  helminthes  in  the 
blood,  tissues  or  alimentary  canal.  Oral  and 
intestinal  sepsis  are  productive  of  the  condition. 

Symptoms.  These  differ  slightly,  if  at  all, 
from  the  later  stages  following  acute  haemor- 
rhage. The  skin  may  assume  a  sallow  colour. 
There  is  muscular  weakness  and  an  easily 
fatigued  nervous  system.  There  is  a  tendency 
to  oedema ;  spontaneous  haemorrhages  may  occur. 
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Digestion  is  disturbed,  the  appetite  is  capricious, 
with  pain  after  food,  constipation,  dyspnoea, 
palpitation,  etc.  Other  symptoms  as  well  as 
the  anaemia,  and  associated  with  the  special 
causal  factor,  will  be  present  in  individual  cases. 

Blood  Changes.— These  are  due  to  haemolysis 
and  exhaustion  of  haemogenesis.  The  changes 
may  resemble  those  of  chlorosis  or  even  per- 
nicious anaemia.  The  total  volume  may  vary. 
The  blood  drop  is  pale  and  watery,  and  the 
cellular  elements  coDect  together  in  the  plasma. 
The  reduction  of  haemoglobin  varies,  it  may  be 
profound.  The  same  applies  to  the  erythro- 
cytes ;  haemoglobin  and  erythrocyte  loss  may  be 
equal,  or  the  haemoglobin  loss  be  greater,  so 
that  the  colour  index  is  low.  There  is  excess 
of  water,  chlorine  and  sodium,  loss  of  potassium 
and  phosphates.  Iron  is  diminished  and  specific 
gravity  is  lowered ;  alkalinity  varies ;  coagula- 
tion time  may  be  shortened.  The  morphology 
of  the  erythrocytes  is  altered,  they  are  usually 
of  small  size,  stain  feebly  and  irregularly. 
Poikilocytosis  and  basophile  staining  are  present. 
Normoblasts  may  appear.  Leucocytosis  is 
generally  present,  neutrophile  in  type.  The 
eosinophile  count  may  be  high.  In  some  cases 
there  ma}^  be  leucopenia  with  relative  leuco- 
cytosis.    The  blood  platelets  are  increased. 

Treatment.  In  reference  to  the  treatment  a 
study  of  the  causal  factors  will  give  the  first 
intimation  of  rational  methods  to  be  exercised 
in  the  hope  of  cure.  Prior  to  all  therapeutical 
measures,  the  cause,  if  possible,  must  be 
removed,  or  the  individual  from  it. 

Rest,  fresh  air,  genial  and  health-giving 
surroundings,  attention  to  diet,  and  proper  food 
are  essential.  Attention  to  the  digestive 
functions  is  desirable,  along  with  the  administra- 
tion of  an  easily  assimilable  preparation  of  iron. 
Special  cases  will  require  special  treatment, 
according  to  the  etiological  factor ;  such  will  be 
described  under  the  separate  diseases  associated 
with  secondary  anaemia,  and  to  which  the 
reader  is  referred.  R.  J.  M.  B. 

CHLOROSIS 

Chlorosis  is  a  form  of  anaemia  commonly 
found  in  females  about  the  age  of  puberty,  and 
has  a  close  relation  to  the  evolution  of  the 
sexual  organs.  It  is  rarely,  if  ever,  found  in 
its  true  form  in  males.  Recurrences  are 
common.  There  is  evidence  of  an  hereditary 
and  family  tendency.  It  may  occur  in  women 
of  any  nationality.  Although  the  general 
causes  of  anaemia  may  play  a  part  in  the 
determination  of  this  condition,  it  is  doubtful 
if  they  can  produce  it  exactly  in  an  individual 
free  from  chlorotic  predisposition.  It  affects 
the  poor  and  rich,  those  living  in  the  country  or 
the  city.     Virchow's  theory  that  it  is  part  of 


a  general  hypoplasia  of  the  vascular  sj'stem 
and  genitalia  is  not  satisfactory.  Perversion 
of  the  metabolism  and  absorption  of  iron,  as 
suggested  by  Bunge,  is  not  considered  to  be 
supported  by  evidence.  Its  association  with 
constipation  in  certain  cases,  with  unhealthy 
surroundings,  sepsis,  toxic  conditions,  gastric 
symptoms,  Graves's  disease  and  so  on,  has  led 
to  these  having  been  regarded  as  direct  causes. 
There  is  evidence  of  emotion  being  an  excit- 
ing cause,  and  it  has  also  been  regarded  as 
symptomatic  of  a  peculiar  neurosis. 

Haemorrhage  from  any  cause  may  aggravate 
the  condition,  it  is  doubtful  if  it  can  produce  it 
in  reality.  It  has  been  attributed  to  lack  of 
iron  in  the  food.  It  is  regarded  by  some  to  be 
due  to  defective  haemogenesis,  by  others  to  a 
degree  of  haemolysis  also.  The  condition  pre- 
dominates during  the  child-bearing  period  of 
life  and  is  considered  in  this  respect  as  the 
exaggeration  of  a  natural  condition  of  the  blood 
associated  with  this  physiological  process. 
Those  who  hold  that  the  internal  secretions  of 
the  genital  organs  are  associated  with  chlorosis, 
regard  it  as  due  to  lack  of  stimulation  of  haemo- 
genesis by  these  at  a  time  when  physiological 
loss  of  blood  by  menstruation  has  to  be  replaced. 

Symptoms.  These  are  characteristic.  They 
are  varied,  and  comprise  tiredness,  exhaustion, 
dyspepsia,  dyspnoea,  and  palpitation.  Pallor 
of  the  mucous  membranes  appears  early.  The 
skin  is  creamy  in  appearance  and  the  cheeks 
have  a  pink  flush.  In  severe  cases  the  com- 
plexion becomes  sallow  or  even  of  a  greenish 
tinge,  more  noticeable  in  the  brunette.  Some 
pigmentation  may  appear  about  the  joints. 
Morning  lassitude  and  evening  vivacity  are  the 
general  rule.  Emaciation  is  not  common,  the 
chlorotic  may  gain  weight.  Slight  oedema 
about  the  ankles  may  appear.  Digestive  dis- 
turbances, pain  after  food,  flatulence,  heartburn, 
capricious  and  perverted  appetite  or  complete 
anorexia,  gastroptosis,  enteroptosis,  constipa- 
tion, are  commonly  present.  The  circulatory 
system  is  disturbed,  the  heart  may  dilate,  the 
pulse  is  soft  and  easily  influenced  b}^  exertion 
or  emotion.  There  may  be  venous  pulsation. 
Haemic  murmurs  may  be  audible  at  any  area, 
but  most  commonly  at  the  pulmonary.  Their 
intensity  does  not  seem  to  be  dependent  on 
the  severity  of  the  chlorosis.  The  bruit-de- 
diable  is  present  in  the  veins  of  the  neck,  and 
in  severe  cases  the  hum  may  be  heard  in  the 
orbital  veins  and  over  the  cerebral  sinuses. 
There  is  tendency  to  vertigo  and  fainting  in  the 
erect  posture.  Venous  thrombosis  may  occur, 
especially  in  severe  cases.  Alterations  of  dis- 
position, dulled  cerebration,  headaches,  tinnitus 
aurium,  deafness,  ocular  disturbances  and 
changes,  various  neuralgias,  stigmata  of  hysteria, 
may  occur.     Amenorrhoea  is  one  of  the  principal 
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symptoms;  on  the  other  hand,  menstruation 
may  be  too  frequent  and  profuse.  Leucorrhoea 
is  common.  Polj^uria  is  often  present,  the 
urine  pale  and  of  lower  specific  gravity  than 
normal,  but  with  no  special  clinical  alterations. 

Chlorosis  is  generally  regarded  as  afebrile, 
but  pyrexia  occurs  at  indefinite  periods,  apart 
from  any  recognizable  compHcation. 

The  course  of  the  disease  may  be  acute  or 
chronic  and  may  persist  for  a  long  time,  with 
relapses  and  remissions. 

The  blood  in  chlorosis  is  pale  and  watery- 
looking.  The  principal  and  characteristic  change 
is  the  disproportion  in  the  decrease  of  erythro- 
cytes and  hsemoglobin,  the  latter  always  falling 
rnuch  below  the  former.  As  a  rule  the  erythro- 
cytic loss  is  not  great.  In  aU  cases  the  colour 
index  is  below  normal,  and  thus  contrasts  with 
the  high  index  of  pernicious  anaemia.  The 
total  volume  of  blood  is  increased,  due  to  plasma 
and  cellular  elements,  red  and  white,  but  the 
haemoglobin  value  of  each  erythrocyte  is  low. 
The  total  blood  volume  in  severe  cases  may  be 
double  the  normal.  The  specific  gravity  is 
lowered.  Phosphates,  potassium  and  iron  are 
lessened,  whilst  calcium  and  magnesium  are 
increased.  Coagulation  is  rapid.  The  erythro- 
cytes are  pale,  of  small  size,  and  stain  feebly. 
In  severe  cases  poikilocytosis  is  marked. 
Normoblasts  may  be  present ;  microcytes  and 
megalocytes  are  rare.  Polychromasia  and 
punctate  basophilia  may  occur  in  severe  cases. 
Blood  platelets  are  increased.  The  leucocyte 
count  is  unaltered.  Leucopenia,  if  it  occur,  is 
said  to  be  of  unfavourable  import.  There  is 
a  relative  lymphocytosis.  The  neutrophiles 
are  decreased,  the  eosinophiles  vary. 

Diagnosis.  This  rests  upon  the  blood  exami- 
nation. In  cases  where  there  is  a  marked  fall 
of  erythrocytes  secondary  anaemia  may  have 
been  superimposed  on  the  chlorosis.  Metallic 
poisons,  especially  lead,  produce  anaemias  which 
may  be  mistaken  for  chlorosis,  rheumatism, 
syphilitic  anaemia,  tuberculous,  renal  and  malig- 
nant disease  have  to  be  excluded ;  splenic 
anaemia  is  associated  %vith  a  large  spleen.  The 
heart  condition  has  to  be  considered  in  reference 
to  organic  disease.  Ankylostomiasis  is  accom- 
panied by  some  degree  of  leucocytosis  and 
eosinophilia.  Addison's  disease  may  be  mis- 
taken for  it.  Pernicious  anaemia  is  distinguished 
by  the  blood  picture.  Post-haemorrhagic  anaemia 
may  resemble  it  clinically. 

Treatynent.  Chlorosis  is  very  amenable  to 
treatment.  The  return  to  health  is  often  rapid 
and  permanent.  At  and  before  the  onset  of 
puberty  its  occurrence  may  be  prevented  by  a 
liberal  diet  especially  containing  meat,  fat, 
green  vegetables  rich  in  iron,  and  fresh  fruit. 

The  medicinal  treatment  is  centred  in  the 
administration   of  iron   in    some  form.     It  is 
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the  specific  remedy.  The  most  active  salt  is 
the  sulphate.  In  whatever  form  the  metal  be 
administered  it  should  be  in  full  doses,  after 
meals,  regularly,  increasing  the  dose  and  con- 
tinuing full  doses  for  many  weeks.  Failure 
depends  upon  insufficiency  of  dose.  Begin 
with  two  grains  of  the  dried  sulphate  three  times 
a  day  for  a  week,  and  increase  weekly  b}^  a  grain 
until  five  or  more  are  taken  for  a  dose;  this 
should  be  kept  up  for  three  months  and  then 
reduced  gradually.  On  the  slightest  sign  of 
recurrence  the  iron  should  be  resumed.  A 
laxative  may  be  administered  occasionally. 
Other  preparations  of  iron  may  be  chosen  to 
suit  the  idiosyncrasies  of  the  patient.  The 
digestive  organs,  when  deranged,  require  atten- 
tion. In  some  cases  arsenic  in  combination 
with  iron  is  useful.  Preparations  of  "  organic 
iron  "  have  been  lauded,  but  have  no  special 
therapeutic  value  over  the  inorganic  form. 

Antiseptic  treatment  of  the  bowel  in  addition 
to  the  iron  seems  to  hasten  recover5^  The 
reduction  of  blood  volume  by  limitation  of  fluid 
intake,  purgation,  diuresis  and  diaphoresis  is 
also  advocated,  and  even  venesection  to  stimu- 
late blood  formation — these  are  refinements  of 
treatment  which  have  some  support.  A  salt- 
free  diet  may  prove  beneficial  and  the  adminis- 
tration of  calcium  lactate  relieve  headache. 
Bone  marrow  is  useful  at  times. 

A  sojourn  at  a  chalybeate  spa  may  be  advised 
where  change  of  air  is  necessary.  The  waters 
are  dilute  enough  to  be  tolerated  by  the  empty 
stomach.  Among  such  spas  may  be  men- 
tioned Schwalbach  Spa,  Tunbridge  Wells, 
Cheltenham,  Melksham,  Harrogate,  Trefriw. 
The  waters  of  the  last  are  extremely  rich  in 
iron ;  there  are  two  springs,  one  milder  and  con- 
taining more  lime  and  magnesia,  the  other 
stronger  in  iron ;  it  is  best  to  commence  with 
the  milder  water  first,  and  after  a  week  proceed 
to  the  stronger.  The  mild  water  contains 
171"25  grains  of  protosulphate  of  iron,  the 
strong  water  381 '80.  These  waters  are  readily 
taken,  have  no  odour,  the  dose  is  comparatively 
small,  and  they  are  most  efficacious  in  the 
treatment  of  chlorosis  and  chronic  secondary 
anaemias,  with  their  concomitant  digestive  and 
nervous  disturbances. 

The  village  of  Trefriw  is  situated  in  one  of 
the  most  beautiful  valleys  of  North  Wales. 

If  arsenic  be  requisite  in  combination  w  ith  iron 
it  may  be  obtained  in  Levico  or  Roncegno  waters. 

The  general  treatment  of  chlorosis  com- 
prises rest  in  bed  in  severe  cases  for  two  or 
three  weeks  and  a  generous  diet  containing  meat 
and  vegetables  rich  in  iron.  The  avoidance  of 
fatigue,  mental  and  physical,  early  hours  and 
plenty  of  fresh  air  without  fatiguing  exercise, 
are  essential.  Cold  must  be  avoided.  Oral 
sepsis  should  be  rectified. 
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To  sum  up,  the  main  treatment  is  the 
administration  of  iron  in  full  doses  and  for 
prolonged  periods.  R.  J-  M.  B. 

LEUKAEMIA 

Leukaemia  is  a  disease  characterized  bj^  a 
persistent  increase  of  leucocytes  in  the  blood, 
associated  with  gross  clinical  changes  in  the 
spleen  or  lymphatic  glands  or  both,  with 
ansemia  and  hyperplastic  changes  in  the  bone 
marrow.  Two'  clinical  forms  Mere  originally 
recognized,  in  which  splenomegaly  and  enlarged 
lymphatic  glands  were  the  principal  features 
respectively;  the  bone  marrow,  however,  is 
changed  iri  both,  and  both  may  show  clinical 
features  in  common.  The  classification  rests 
upon  the  blood  changes.  In  one  the  blood 
picture  shows  myeloid  characteristics  and  the 
marrow  changes  correspond,  so  that  this 
variety  has  been  designated  "  mj' elogenous  "  or 
"myeloid"  leuksemia.  In  the  other  the  blood 
presents  a  so-called  "lymphocytic"  or  "lym- 
phoid" picture  and  the  marrow  does  the  same, 
this  being  called  "lymphatic"  or  "lymphoid" 
leukaemia.  Intermediate  between  these  are 
mixed  varieties  with  clinical  and  hsematological 
features  common  to  both.  The  t\^ical  myeloid 
may  change  through  the  mixed  variety  to  a 
characteristic  lymphoid  type. 

What  the  ultimate  nature  of  the  cytology  of 
leukaemia  may  be  is  practically  unknown. 
Efforts  to  elucidate  this  on  chemotatic  grounds 
have  not  resulted  in  the  production  of  a  myeloid 
blood  state.  Its  relation,  as  evidenced  by  cell 
proliferation,  to  malignant  neoplasm  has  much 
to  support  it. 

It  may  be  that  more  exhaustive  investiga- 
tions may  reveal  connections  between  it  and  the 
more  uncertain  blood  states  classified  as  pseudo- 
leuksemias,  leukanaemia  and  chloroma. 

Both  forms  of  the  disease  may  be  acute  or 
chronic,  the  myeloid  more  often  chronic,  but 
the  "lymphoid"  occurs  in  acute  form  more  fre- 
quently than  has  previously  been  considered  the 
case.  Leukaemia  may  occur  at  any  age,  from 
infancy  to  senility ;  the  myeloid  is  most  common 
at  the  middle  period  of  life,  the  lymphoid 
generally  at  an  earlier  peiiod,  but  both  forms 
may  occur  in  children.  The  particular  cause 
of  the  disease  is  unknown.  It  has  been  held  to 
be  due  to  bacterial  invasion.  When  we  consider 
those  extremely  acute  cases,  resembling  in 
many  ways  acute  specific  infective  fevers, 
the  possibility  of  transmission,  and  the  lesions 
of  the  alimentary  tract  permitting  entrance  of 
some  infective  virus,  there  is  a  possibility  of  its 
origin  being  founded  upon  an  infective  process. 
No  specific  organism  has  yet  been  established 
as  the  causal  factor.  Lowit  described  a  parasitic 
body  in  the  blood  w  hich  he  termed  the  haema- 


moeba  leukaemiae,  but  its  presence  has  not  been 
substantiated  by  other  observers.     White  and 
Proesches  consider  the  disease  due  to  spiro- 
chseta    lymphatica.    but   without   confirmation 
by  others.     A  certain  number  of  cases  give  a 
history   of   previous   malaria,  others   that   the  , 
onset    followed   injury.     Heredity    may    have  j 
some    predisposing    influence.     Lower    animals  * 
may  suffer  from  the  disease,  and  it  has  been 
found  in  dogs,  horses,  oxen,  swine,  cats,  mice 
and  fowls. 

Myeloid  Leukaemia. — Sympto7n-s  usually  chronic, 
occasionally  may  be  acute.  The  onset  is  as  a 
rule  insidious.  The  first  symptoms  are  usually 
dyspnoea,  palpitation,  pain  or  discomfort  in 
the  left  hypochondrium,  anorexia,  dyspepsia, 
abdominal  distension,  enlargement  of  one  or 
other  group  of  lymphatic  glands,  or  pains 
in  the  bones  or  sternum.  Anaemia  shows 
itself  sooner  or  later,  the  sldn  becomes  pallid, 
dusky,  sallow  or  bronzed.  There  is  a  marked  . 
tendency  to  haemorrhages,  notably  epistaxis. 
The  spleen  becomes  enlarged  and  may  reach 
the  pubes,  the  surface  smooth,  notch  palpable 
and  consistence  firm.  It  may  be  tender,  and  . 
occasionally  friction  may  be  heard  over  it,  or  , 
even  a  souffle,  or  it  may  pulsate.  It  may 
decrease  in  size  after  haemorrhage  or  diarrhoea. 
The  liver  enlarges  but  remains  smooth ;  ascites 
and  peritonitis  may  be  present  :  oedema  of  the 
legs  occurs.  When  glands  enlarge  they  are 
usually  axillary  or  inguinal ;  they  are  not  tender, 
do  not  break  down  or  infiltrate  the  skin.  In- 
ternal glands  wiien  enlarged  may  produce 
pressure-symptoms  according  to  their  situation. 
The  lingual  glands  and  tonsils  may  enlarge. 

Cardio -vascular  symptoms  are  those  of 
anaemia.  Vascular  thrombosis  may  occur,  also 
haemopericardium.  There  are  no  special  respira- 
tory symptoms ;  haemoptysis  may  occur,  oc- 
casionally pleuritic  effusion  or  haemothorax. 
Gastro-intestinal  symptoms  are  more  or  less 
always  present,  vomiting  and  diarrhoea  may 
be  distressing ;  haematemesis  may  be  alarming, 
melaena  is  uncommon ;  there  may  be  ulceration 
of  the  bowel. 

Various  skin  rashes  may  appear,  and  in  acute 
types  purpura  is  common. 

Symptoms  referable  to  the  nervous  system 
are  generalh'  due  to  local  haemorrhages.  Head- 
ache is  frequent.  There  may  be  facial  paralysis, 
deafness,  vertigo  and  tinnitus  aurium  simulat- 
ing Menieres  disease.  Leuksemic  retinitis  and 
haemorrhages  may  be  seen  on  the  fundus  oculi. 
Cerebral  haemorrhage  may  cause  death.  Loss 
of  virility,  amenorrhoea  or  menorrhagia  in 
women,  persistent  painful  priapism  in  men  are 
symptoms  associated  with  the  sexual  apparatus. 

The  urine  contains  excess  of  urea  and  uric 
acid.     Haematuria  is  uncommon. 

The  disease  may  be  subfebrile  throughout; 
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there  may  be  periods  of  apyrexia  alternating 
with  pyrexia  of  remittent  type ;  there  may  be 
intermittent  fever  with  profuse  sweats. 

The  Blood  in  Myeloid  Le^ikcemia.  The 
exuding  drop  may  not  differ  much  from  the 
normal  in  appearance,  it  may  be  opaque  or 
rarely  creamy,  films  appear  granular  or  greasy. 
The  leucocytic  increase  varies,  but  may  reach 
1,300.000.  with  a  ratio  of  one  white  to  two  reds. 
In  addition  to  an  increase  of  cells  common  to 
normal  blood — e.  rj.  polymorphs — adventitious 
cells  appear  :  Myelocytes  up  to  sixty  per  cent,  of 
all  leucocytes  present;  as  long  as  they  are 
present  at  all  thej^  denote  the  persistence  of  the 
disease.  All  sizes  and  transitions  are  met  with. 
Eosinophile  cells  are  a  striking  feature;  they 
may  be  mononuclear,  transitional  or  of  the  usual 
haemal  type.  Basophile,  "  mast,"  cells  are  a 
constant  feature,  representing  one  to  ten  per 
cent,  of  the  leucocytes.  Polymorplionuclear 
netdrophiles.  The  absolute  number  of  these 
cells  is  increased,  the  percentage  relative  to 
the  others  is  low.  They  vary  in  size  and 
granulation.  Lymphocytes,  though  they  may 
be  absolutely  increased,  are  relatively  dimin- 
ished and  take  a  subordinate  position ;  the 
small  variety  may  be  only  one  per  cent.  Large 
lymphocytes  are  present  in  greater  numbers ; 
these  are  to  be  regarded  as  of  myeloid  origin 
and  when  in  large  numbers  denote  a  "  mixed 
leukaemia."  Erythrocytes.  Erythrocyte  loss  at 
an  early  stage  is  not  a  marked  feature,  later 
they  may  fall  to  2,000,000  per  c.mm.  Erythro- 
blasts  are  common.  Megaloblasts  occur,  but 
principally  normoblasts.  Of  all  blood  states  in 
which  erythroblasts  occur  myeloid  leukaemia  is 
the  most  common.  Endoglobular  changes  are 
present.  Hcemoglobin  is  diminished  and  the 
colour  index  low.  Coagulation  time  varies. 
The  alkalinity  is  diminished  and  the  specific 
gravity  variable.  Blood  platelets  vary  in 
number.  Charcot-Leyden  crystals  appear  after 
death,  or  in  dried  films.  Xanthine  bases  are 
increased.  Certain  organic  acids  have  been 
found ;   some  observers  have  found  uric  acid. 

Diagnosis.  This  is  rarely  difficult  and  depends 
upon  the  blood  picture. 

Treatment  of  Myeloid  Leukcemia.  Natural 
remissions  of  the  disease  are  not  uncommon. 
Endeavours  on  general  principles  to  sustain  the 
bodily  health  must  be  carried  out.  The  danger 
of  haemorrhage  in  relation  to  exercise  and 
trauma  must  be  remembered. 

Apart  from  symptomatic  treatment  arsenic 
is  the  staple  drug  for  the  disease.  Under  its 
influence  the  leucocyte  count  falls  and  the 
anaemia  tends  to  disappear.  It  should  be  given 
in  gradually  increasing  doses,  as  in  pernicious 
anaemia.  Quinine  has  been  found  useful  in 
cases  associated  with  malaria.  Iron  in  combi- 
nation with  arsenic  is  useful.     Phosphorus  has 


had  its  advocates.  Intestinal  antisepsis  should 
be  aimed  at.  The  application  of  X-rays  has 
given  surprising  results.  In  some  cases  it 
surpasses  all  other  treatment.  The  spleen 
diminishes,  the  leucocyte  count  falls,  and  the 
general  condition  improves.  The  earlier  the 
case  the  better  the  result.  Old-standing  cases 
do  not  respond  so  rapidly,  some  not  at  all,  and 
repeated  courses  of  treatment  lose  their  efficacy 
or  may  even  be  harmful.  The  X-rays  seem  to 
destroy  the  leucocytes  and  hinder  fresh  forma- 
tion. The  granular  eosinophile  and  baso- 
phile cells  go  first,  then  the  neutrophile.  The 
lymphoid  cells  are  numerically  unaffected,  but 
their  power  of  development  into  cells  of  the 
several  series  is  stopped,  and  they  may  not 
recover  this  function.  Hence,  a  myeloid  may 
change  to  a  lymphoid  type  if  the  rays  are  used 
in  excess.  The  use  of  the  rays  should  be  con- 
trolled by  the  blood  picture.  Excessive  use 
of  the  rays  may  inhibit  the  development  of  the 
bone  marrow.  During  treatment  there  may  be 
severe  constitutional  disturbance  with  fever, 
so  that  there  should  be  short  exposures  and 
occasional  intervals.  The  rays  may  be  applied 
over  the  spleen,  the  epiphyses  and  shafts  of  the 
long  bones  and  the  sternum.  Ten  to  twenty 
minutes'  exposure  at  a  time  over  one  place  or 
several  places  in  all  is  the  average  duration 
required,  applied  every  day,  every  other  day,  or 
at  longer  intervals,  according  to  results.  Care 
must  be  exercised  to  guard  against  X-ray 
burns.  Intercurrent  febrile  infections  cause 
amelioration  of  leukaemia  in  some  cases,  and  on 
these  grounds  vaccine  therapy  by  the  intro- 
duction of  dead  organisms,  e.  g.  streptococcus, 
may  prove  useful  and  is  worth  consideration. 

X-ray  treatment  does  not  cure  the  disease. 
Radio-therapy  is  said  to  be  very  beneficial  and 
rapid.  Splenectomy  answers  no  useful  purpose 
and  is  inadvisable. 

The  intravenous  injection  of  "  606  "  Ehrlich- 
Hata  has  been  tried,  with  variable  result. 

Transfusion  of  blood  has  no  satisfactory 
effect.  Inhalation  of  oxygen  is  said  to  have 
been  beneficial  in  early  stages.  In  acute  leu- 
kaemia naphthalene  tetrachloride  in  eight-grain 
doses  every  three  hours  has  been  used  success- 
fully (Drysdale). 

Lymphoid  Leukaemia. — This  disease  may  be 
acute  or  chronic,  varying  in  degree  and  duration 
rather  than  in  kind. 

Acute  Lymphoid  Leukaemia. — Syrnptoms.  The 
onset  may  be  insidious  or  sudden.  Prodromal 
symptoms,  comprising  weakness,  headache, 
dyspnoea,  vertigo,  fever,  pain  over  the  spleen, 
arthritis,  pallor,  puffiness  of  the  face,  epistaxis, 
inflammation  of  the  buccal  mucous  membranes, 
naso-pharynx  and  tonsils  may  usher  in  the 
disease  for  a  few  days ;  these,  however,  may  be 
absent,  and  the  onset  be  quite  sudden.     The 
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principal  symptoms  are  the  progressive,  rapid 
enlargement  of  the  lymphatic  glands,  slight 
enlargement  of  the  spleen,  occurrence  of  rigors 
or  "  chills,"  irregular  pyrexia  and  pains  in  the 
bones,  ulcerative  stomatitis,  necrotic  patches 
in  the  mouth,  on  the  tonsils,  palate  or  pharynx, 
a  tendency  to  haemorrhages,  purpuric  eruptions 
of  varying  intensity,  retinal  haemorrhages  and 
the  pathognomonic  blood  picture. 

The  lymphatic  glands  may  be  very  slightly 
or  not  at  all  affected  in  extremely  acute  cases, 
and  may  escape  notice.  They  vary  in  consist- 
ence, are  not  usually  painful  or  tender,  except 
when  there  is  marked  buccal  inflammation,  the 
submaxillary  glands  may  be  tender  or  matted. 
The  spleen  may  become  enormous  in  children 
and  rupture  has  occurred.  The  condition  of 
the  mouth  may  simulate  noma.  Haemorrhages 
may  be  severe  and  produce  symptoms  according 
to  their  site ;  they  may  occur  from  any  mucous 
membrane,  or  into  serous  cavities,  and  even  into 
viscera,  e.  g.  pancreas.  The  liver  is  enlarged 
and  tender.  There  may  be  diuresis,  anuria, 
albuminuria,  haematuria,  and  a  green  tinge  of 
the  urine  as  in  chloroma.  Uric  acid  is  in- 
creased ;  priapism  may  occur.  Enlarged  glands 
may  produce  pressure  symptoms  and  signs 
according  to  their  position.  Pyrexia  is  a 
constant  symptom,  and  is  very  irregular.  There 
is  marked  anaemia.  The  thymus  may  become 
enlarged  and  noticeable  on  percussion. 

The  disease  may  last  from  a  few  days  to  a 
few  months.  Emaciation,  anaemia  and  asthenia 
are  progressive ;  death  takes  place  from  asthenia, 
complicating  haemorrhage  or  coma.  The  prog- 
nosis is  bad.  Remissions  have  occurred,  but 
the  termination  is  always  fatal. 

Chronic  Lymphoid  Leukaemia.  —  Symptoms. 
The  onset  is  very  insidious.  In  this  form  all 
the  symptoms  mentioned  under  the  acute  may 
occur,  but  are  generally  less  severe  and  the 
course  of  the  disease  is  much  more  prolonged. 
It  is  marked  by  progressive  pallor,  emaciation, 
and  pyrexial  attacks  at  intervals.  Remissions 
may  take  place  and  the  disease  drag  on  for  years. 
In  this  form  there  is  marked  glandular  enlarge- 
ment ;  the  cervical,  axillary  and  inguinal  are 
more  commonly  noticed,  but  enlargement  of  the 
thoracic ,  abdominal  and  pelvic  glands  takes  place. 
The  glands  remain  separate,  soft  and  elastic. 
They  retain  their  oval  shape,  do  not  infiltrate, 
and  are  rarely  painful  or  tender.  The  spleen 
is  constantly  enlarged,  sometimes  to  a  marked 
degree.  The  thymus  enlarges,  as  does  the 
liver.  The  skin  is  dry  and  itches  from  urticaria. 
Lymphomatous  nodules  may  appear  on  any  part 
of  the  body,  especially  the  face ;  there  may  be 
lymphodermia  perniciosa.  Haemorrhages  are 
not  common  except  in  acute  exacerbations 
of  the  disease.  Growths  in  the  neighbourhood 
of  nerves   cause  pain   or  paralysis.     Deafness 
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may  occur ;  lymphoid  deposits  may  take  place 
in  the  conjuctivae  and  eyelids,  also  in  the 
retina.  Enlargement  of  internal  glands  causes 
pressure  and  other  symptoms  according  to  the 
site. 

The  prognosis  is  unfavourable.  Death  is 
due  to  interference  with  the  functions  of  internal 
organs  from  pressure  or  infiltration,  or  from 
asthenia.  After  definite  cachexia  has  become 
established  the  fatal  termination  is  rarely  post- 
poned for  more  than  a.  year.  Acute  exacer- 
bations may  occur  at  intervals,  and  one  proves 
fatal. 

The   Blood    in    LytnpJioid    Leukcemia.     The 
'   blood  picture  in  the  acute  and   chronic  forms 
i   differs  in  degree  rather  than  in  kind.     There 
i  is   usually   a   marked    anaemia.      There    is   an 
'   absolute  increase  of  mononuclear  cells,  the  so- 
called  "  lymphoid  "  ceUs.     These  occur  in  two 
!   varieties,  large  and  small,  the  large  associated 
with   the   acute,    the   small   with   the   chronic 
disease.     The   large   cells   are   of   the   type   of 
leukoblasts,  and  tlie  smaller  probably  derived 
from  the  same  source  and  less  fully  developed. 
The  ratio  of  whites  to  reds  varies.     The  whites 
may  reach  anything  from  30,000   to   900,000 
per.  c.mm. 

Mononuclear  or  Lyrnphoid  cells  may  total 
ninety  per  cent,  or  more  of  all  leucocytes,  small, 
large  or  intermediate  sizes.  PolymorpJionuclear 
neutrophiles  are  absolutely  and  relatively  dimin- 
ished. Eosinopliiles  are  rare.  Myelocytes  may 
be  present  in  small  numbers.  Basophile  cells 
scarce.  Erythrocytes  are  diminished  and  may 
fall  to  1,000,000  or  less.  They  reveal  changes 
common  to  all  anaemias.  Normoblasts  are 
common,  especially  in  acute  cases.  Megalohlasts 
are  present  in  variable  numbers,  Hcemoglobin  is 
decreased  and  falls  beloAv  erythrocyte  percentage 
with  a  low  colour  index.  Blood  platelets  are 
said  to  be  increased. 

Diagnosis.  This  is  based  on  the  high  leu- 
cocyte count  with  excess  of  lymphoid  cells. 
The  principal  conditions  resembling  it  are  splenic 
anaemia  in  adult  or  child,  myeloid  leukaemia, 
lymphadenoma,  chloroma,  leukanaemia,  general 
tubercular  adenitis.  In  chloroma  there  are 
usually  the  growths  in  the  head  and  other 
places.  The  blood  picture  reveals  the  true 
nature  of  the  disease.  Cases  may  be  mistaken 
for  severe  purpuric  conditions,  for  ulcerative  or 
gangrenous  stomatitis,  enteric  or  other  infec- 
tions. The  blood  examination  will  decide  the 
condition. 

Treatment  of  Lymphoid  Leukcemia.  There 
are  no  known  methods  capable  of  hindering 
the  progress  of  or  curing  the  acute  form  of  tlie 
disease.  In  the  chronic  form  arsenic  acts 
beneficially  at  first,  but  fails  in  relapses.  Bone 
marrow  does  good  occasionally;  other  orgaiiic 
extracts  have  failed. 
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X-ray  therapy  has  been  found  beneficial  in 
a  few  cases.  The  rays  should  be  projected  over 
the  glands,  bones  or  spleen.  In  acute  cases 
they  are  not  desirable  and  may  prove  harmful. 
Surgical  interference  may  be  necessary  when 
the  glands  cause  pressure  symptoms,  but  only 
in  the  chronic  form ;  the  tendency  to  hsemorrhage 
must  be  remembered.  Iodine  may  be  useful 
applied  over  superficial  glands. 

R.  J.  M.  B. 


SPLENIC   ANiEMIA 

This  term  is  used  to  denote  a  condition  of 
idiopathic  enlargement  of  the  spleen  with 
anaemia,  but  without  enlargement  of  the 
lymph  glands.  The  main  clinical  features  are 
the  splenic  enlargement,  chronicity,  hsemor- 
rhagic  tendency,  and  anaemia  of  chlorotic  type 
without  leucocytosis,  but  more  commonly 
leucopenia.  Another  type,  described  by 
Gaucher,  often  occurs  in  more  than  one  member 
of  a  family,  is  associated  with  enlarged  liver, 
less  anaemia  which  comes  on  late,  no  marked 
special  symptoms,  and  with  a  different  patho- 
logical anatomy  and  pathogenesis;  the  histo- 
logy of  the  spleen  and  bone  marrow  is  described 
by  Gaucher  as  "  epitheliome  primitif." 

Splenic  anaemia  usually  occurs  in  early  adult 
life,  in  some  cases  it  may  be  the  survival  of  the 
disease  in  infancy.  Males  are  more  commonly 
affected.  There  is  no  real  hereditary  tendency, 
but  it  may  occur  in  more  than  one  member  of 
the  same  family.  There  is  sclerosis  of  the  spleen, 
a  variable  amount  of  cirrhosis  of  the  liver,  and 
changes  occur  in  the  portal  veins  with  calcifica- 
tion and  stenosis.  The  superficial  lymph  glands 
do  not  enlarge,  but  there  is  some  hyper- 
plasia of  the  haemolymph  glands;  the  marrow 
may  become  foetal  or  lymphoid.  The  gastro- 
intestinal tract  shows  few  changes ;  there  may 
be  some  sclerosis  of  the  pancreas  and  kidneys. 
No  cause  for  the  disease  is  known,  and  it  is  not 
correlated  with  such  diseases  as  malaria, 
syphilis,  alcoholic  cirrhosis  of  the  liver  and 
leukaemia.  It  is  supposed  to  be  due  to  an 
intoxication  of  unknown  nature.  It  has  been 
supposed  that  the  spleen  is  primarily  at  fault, 
in  view  of  the  benefit  derived  from  splenectomy ; 
thrombosis  and  changes  in  the  portal  vessels 
are  important  factors,  and  some  cases  have 
followed  abdominal  traumatism. 

Syinptoms.  These  may  be  classified  as 
(a)  those  due  to  the  anaemia,  and  are  the  same 
as  those  from  anaemia  generally,  e.  g.  loss 
of  strength,  palpitation,  dyspnoea,  headache, 
odema  of  the  ankles,  etc.  (b)  Those  due  to  the 
splenomegaly,  pain  and  dragging  in  the  left 
side,  with  a  feeUng  of  distension,  (c)  Haemor- 
rhages from  the  nose,  stomach  and  bowels ; 
also  from  the  gums,  lungs,  kidneys  and  uterus. 


and  in  severe  cases  petechial  haemorrhages  into 
the  skin. 

The  skin  and  mucous  membranes  are  pallid. 
Melanoderma  is  not  uncommon.  The  spleen, 
easily  palpable,  may  reach  below  the  iliac  crest, 
the  abdomen  is  distended,  and  in  a  fair  percen- 
tage of  cases  there  is  ascites.  The  liver  may  or 
may  not  be  enlarged.  There  is  usually  fluctua- 
tion of  the  body  temperature ;  it  may  become 
hectic  in  character,  especially  in  the  late  stages. 
As  the  disease  progresses  there  comes  a  terminal 
stage  with  cirrhosis  of  the  liver,  jaundice  and 
ascites,  at  which  period  it  has  been  termed 
Banti's  disease. 

Blood.  The  changes  comprise  loss  of  red 
corpuscles,  the  average  count  being  3,000,000, 
but  it  may  fall  below  this.  Corpuscular  changes 
proportionate  to  the  degree  of  anaemia  occur; 
normoblasts,  and  occasionally  megaloblasts, 
appear.  "  Blood  crises "  may  occur.  The 
haemoglobin  is  low  and  the  colour  index  below 
unity.  Leucopenia  is  the  rule,  with  a  relative 
lymphocytosis.  Rarely  myelocytes  may  ap- 
pear. Mast  cells  are  sometimes  increased, 
eosinophiles  remain  unaltered. 

Diagnosis.  This  rests  upon  the  extremely 
chronic  course,  some  cases  lasting  over  twenty 
years,  the  splenomegaly  Avithout  definite  cause, 
and  the  absence  of  a  blood  picture  which  appears 
in  other  diseases  associated  with  splenomegaly, 
the  absence  of  glandular  enlargement,  and  the 
tendency  to  severe  haemorrhages.  There  may 
be  difficulty  in  differentiating  between  syphilitic 
splenomegaly,  thrombosis  of  the  portal  vein 
with  splenomegaly,  hepatic  cirrhosis  from  alcohol 
and  syphilis,  and  haemochromatosis,  which,  how- 
ever, is  associated  with  glycosuria.  Kala-azar 
presents  the  Leishman-Donovan  bodies  in  the 
splenic  blood. 

Treatment.  Medicinal  treatment  is  not  satis- 
factory. Iron  is  of  doubtful  value.  Arsenic  has 
not  the  same  effect  as  in  other  anaemias  and 
the  leukaemias.  The  administration  of  per- 
chloride  of  iron  with  chloride  of  calcium,  along 
with  intestinal  antiseptics,  has  been  found  useful. 
Hepatic  extract  and  bone  marrow  have  been 
used  with  benefit. 

Splenectomy  has  proved  successful  in  several 
cases,  in  some  has  been  curative,  in  others  has 
prolonged  life.  When  there  is  ascites  other 
operative  measures  may  be  taken,  with  a  view 
to  establishing  collateral  circulation.  Occasion- 
ally the  exposure  of  the  spleen  to  the  X-rays 
has  been  followed  by  reduction  of  size  and  reHef 
of  pain.  In  one  of  my  cases,  when  almost  in 
extremis  with  ascites  and  general  oedema,  the 
administration  of  pituitary  extract  was  followed 
by  restoration  to  health. 

The  general  health  should  be  sustained,  and 
haemorrhages  should  be  treated  on  the  usual 
lines.  R.  J.  M.  B. 
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PURPURA 

Purpura  is  a  symptom  of  disease  consisting 
of  spontaneous  extravasations  of  blood  into 
the  skin,  mucous  membranes  and  internal 
organs,  with  or  without  haemorrhages  from  the 
mucous  membranes.  Purpura  may  and  does 
occur  in  many  conditions  associated  with 
altered  blood  states,  or  from  mechanical 
interference  with  the  circulation.  It  is  seen 
in  scarlet  fever,  measles,  typhus,  typhoid, 
variola,  cerebro-spinal  fever,  plague,  tuber- 
culosis, septic  infections,  rheumatic  fever,  the 
leukaemias,  chloroma,  severe  anaemias,  haemo- 
philia, Hodgkin's  disease,  cirrhosis  and  acute 
atrophy  of  the  liver,  nephritis,  infective  endo- 
carditis and  other  heart  diseases,  scurvy, 
syphilis  and  general  cachexias.  It  may  also 
occur  as  a  result  of  absorption  of  poisons,  lead, 
mercury,  iodine,  phosphorus,  aniline,  and  benzol 
derivatives.  Some  diseases  of  the  central 
nervous  system,  e.  g.  tabes,  may  show  it. 
There  are  a  series  of  purpuras  which  are  less 
understood,  and  which  arise  spontaneouslj\ 
These  are  the  so-called  idiopathic  purpuras  and 
comprise :  Purpura  simplex,  purpura  rheu- 
matica,  purpura  haemorrhagica,  and  Henoch's 
purpura. 

Purpura  Simplex.— Previous  to  the  eruption 
there  may  be  some  constitutional  disturbance, 
with  throat  and  joint  pains.  The  eruption 
appears  as  duU  red,  bright  red,  or  purple  spots, 
circular  in  shape,  on  different  parts  of  the  body. 
The  spots  vary  in  size  from  a  pin's  head  to  one- 
quarter  or  even  half  an  inch  in  diameter.  They 
do  not  disappear  on  pressure  and  are  not  raised 
above  the  surrounding  surface.  They  fade  in 
two  or  three  daj^s,  leaving  a  broA^oiish  stain. 
They  come  out  in  crops,  so  that  spots  of  different 
colour,  from  red  through  purjDle  to  yellow,  ma}^  be 
present  in  the  same  patient.  They  mostly  appear 
on  the  ankles  and  lower  extremities,  but  may 
appear  on  the  trunk  and  upper  extremities  to 
a  less  extent.  Recovery  usually  takes  place  in 
two  or  three  weeks. 

Purpura  Rheumatica  (Peliosis  Rheumatica  or 
Schbnlein's  Disease). ^It  is  doubtful  if  this  con- 
dition should  any  longer  be  classified  with  the 
idiopathic  purpuras,  because  of  its  close  associa- 
tion with  rheumatism. 

In  this  form  there  is  purpura,  haemorrhagic 
erythema  or  urticaria  associated  with  rheu- 
matism or  arthritis,  and  it  is  accompanied  by 
more  constitutional  disturbance  than  the  pre- 
ceding, with  pyrexia,  sore  throat  and  occasion- 
ally endo-  or  pericarditis.  It  appears  on  the 
loAver  limbs  and  about  the  joints.  At  first  the 
spots  in  some  cases  may  be  shghtly  raised  above 
the  surface  (P.  papulosa).  Urticaria  may  be 
present,  and  occasionally  vesicles  and  pemphi- 
goid   eruptions    appear.     Erj^thema    nodosum 


may  be  present.  Brown  discoloration  follows 
the  eruption.  Anaemia,  gastro-intestinal  dis- 
turbance and  albuminuria  may  be  present. 
The  condition  is  worse  in  the  evening,  and  better 
in  the  morning.  It  is  liable  to  relapse,  may 
last  many  weeks,  but  is  rarely  fatal.  When  the 
purpura  reaches  to  the  buttocks,  it  may  also 
appear  about  the  elbow  joints ;  the  trunk  and 
face  are  rarely  affected.  Exertion  brings  on 
an  attack.  When  unaccompanied  by  arthritis 
at  the  time  the  condition  may  be  followed  by 
rheumatic  fever  at  a  later  date. 

Purpura  Haemorrhagica  (Morbus  Maeulosus: 
Werlhofi). — A  more  severe  form  than  the  pre- 
ceding. In  this  condition  not  only  are  there 
cutaneous  extravasations,  but  also  haemorrhages 
from  the  mucous  membranes.  It  is  more  com- 
mon in  females  and  in  comparatively  early  life. 
It  develops  quickty  and  begins  with  headache, 
gastric  pain,  vomiting  and  malaise,  followed  by 
extravasations  into  the  skin  and  mucous 
membranes,  with  haemorrhages  from  the  latter. 
The  extravasations  are  large,  raised,  reddish 
and  purple,  often  oedematous  and  pitting  on 
pressure.  Any  part  of  the  body  may  be  the 
seat  of  purpura.  Vesicles  and  bullae  may  form. 
The  usual  colour  changes  take  place.  There 
may  be  epistaxis,  or  buccal,  gastric,  intestinal, 
pulmonary  and  genito-urinar3^  haemorrhages. 
Anaemia  rapidly  appears.  Constitutional  dis- 
turbance is  severe.  Pyrexia  may  reach  104- 
105°  F.  Pains  are  frequent  in  the  joints  and 
limbs.  Haemorrhage  into  the  retinae  and  on 
the  brain  may  occur.  The  condition  may  be 
fulminating  and  rapidly  fatal,  or  it  may  last 
a  few  weeks.  In  favourable  cases  recurrences 
may  take  place  every  few  days  and  recovery 
ensue  after  many  weeks. 

Henoch's  Purpura. — The  principal  feature  of 
this  disease  is  the  association  of  severe  abdominal 
symptoms  aiad  arthritis  with  purpura.  It  may 
begin  either  with  arthritis  or  abdominal  symp- 
toms, the  latter  comprising  repeated  attacks 
of  severe  colic,  vomiting  and  melaena.  The 
colic  is  intense,  the  abdomen  tender ;  the 
vomiting  severe,  often  bilious,  but  not  often 
haemorrhagic.  Haemorrhage  may  take  place 
into  the  suprarenal  capsules.  The  abdominal 
symptoms  may  be  so  severe  as  to  suggest  the 
advisability  of  laparatomy.  Intussusception 
of  the  bowel  has  taken  place.  Haemorrhage 
may  take  place  occasionally  from  the  nose, 
lungs  or  kidneys.  Nephritis  with  albuminuria 
is  often  present.  In  addition  to  the  purpuric 
extravasations  there  may  be  purpuric  oedema, 
urticaria  and  exudative  erythema.  There  is 
little  or  no  fever.  The  attacks  last  a  few  days, 
and  recur  at  intervals  for  weeks  or  months. 
There  may  be  long  intervals  and  the  disease 
last  for  years.  Children  are  more  commonly 
affected,  but  the  disease  is  seen  in  adults. 
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Iodic  Purpura.  —  This  form  of  purpura  is 
generally  confined  to  the  lower  extremities,  and 
below  the  knees.  It  is  similar  to  the  ordiuarj^ 
eruption,  but  without  pain  or  swelling.  Iodide 
of  potassium  is  responsible  for  it  in  most  cases. 
Iodic  acid  causes  it,  but  the  tincture  of  iodine 
is  said  not  to  do  so.  As  a  rule  the  condition  is 
mild,  but  the  drug  sometimes  produces  severe 
symptoms,  with  hsemorrhagic  vesicles,  bullae, 
and  necrosis  of  tissues.  It  may  prove  fatal, 
especially  in  children. 

Diagnosis.  Purpura  is  but  a  symptom  and 
easily  recognized ;  the  underlying  condition 
calls  for  diagnosis.  It  may  simulate  bruises 
or  exudative  erythema,  in  the  latter,  however, 
the  colour  fades  on  pressure.  Specific  infective 
fevers  must  be  taken  into  account.  Blood 
disorders  associated  with  purpura,  such  as 
the  leukaemias,  especially  the  acute  lymphoid, 
grave  ansemias  and  chloroma  must  be  settled 
•by  microscopal  examination.  In  children  the 
acute  lymphoid  leukaemia  very  often  resembles 
it  most  closeh\  Scurvy  is  accompanied  by 
brawny  swellings  and  spongy  bleeding  gums, 
and  there  is  a  history  of  improper  food  with 
lack  of  fresh  vegetables.  Malignant  sarco- 
matous growths  may  sometimes  resemble 
purpura  heemorrhagica.  The  possibility  of 
poisons  must  be  remembered.  In  mild  form 
the  eruption  may  be  mistaken  for  the  petechiae 
due  to  insect  bites. 

Treatment.  All  cases  should  be  confined 
to  bed.  Nourishing  food  is  required,  espe- 
cially in  cases  due  to  infection,  or  witli 
cachexia. 

Oil  of  turpentine  in  ten-minim  doses  is 
serviceable.  Antifebrin  has  been  advocated. 
Salicylates  have  little  to  recommend  them. 
Adrenalin  in  association  with  liquor  arsenicalis 
acts  well  in  some  cases.  Calcium  chloride  or 
lactate  in  ten  to  twenty  grain  doses  have  been 
recommended,  with  the  hope  of  increasing  the 
coagulability  of  the  blood ;  their  action  is  open 
to  doubt,  and  they  are  said  to  have  no  influence 
on  the  disease  of  the  walls  of  the  blood-vessels. 
Ergot  and  hamamelis  have  their  advocates. 
Normal  horse  serum  ought  to  be  given  a  trial, 
as  it  has  the  repvitation  of  lessening  the  hsemor- 
rhagic tendency ;  it  seems  to  act  well  in  some 
cases  in  doses  of  10-30  c.c.  three  or  more  times 
a  day.  In  syphilitic  cases  iodides  should  be  used 
with  caution.  Iron  has  been  found  useful  in 
the  form  of  sulphate  or  perchloride,  and  is 
certainly  advisable  to  combat  anaemia.  The 
exhibition  of  arsenic  is  said  to  prevent  re- 
currences. 

The  possibility  and  great  tendency  for 
hypodermic  medication  to  cause  serious  local 
extravasations  should  be  remembered.  Local 
astringents  may  be  applied  to  bleeding  mucous 
membranes.  R.  J.  M.  B. 


HEMOPHILIA 

Haemophilia  is  a  condition  depending  upon 
a  congenital  defect  in  the  coagulating  power  of 
the  blood,  and  characterized  by  a  tendency  to 
severe  and  uncontrollable  haemorrhages,  spon- 
taneous or  traumatic,  occurring  subcutaneously 
into  the  tissues,  from  mucous  membranes,  and 
by  effusion  into  the  joints.  The  condition 
is  hereditary  and  may  be  transmitted  for  many 
generations.  Atavism  is  through  the  female; 
daughters  of  '"bleeders"  remaining  healthy, 
although  they  transmit  the  defect  to  their  male 
children. 

The  diathesis  is  seldom  transmitted  through 
the  male,  even  if  he  himself  be  a  "'  bleeder." 
The  disease  is  seen  in  males,  rarely  in  females, 
the  latter  even  may  or  may  not  show  excessive 
menstruation,  but  may  show  a  tendency  to  post- 
partum haemorrhage.  Males  generally  die  off 
before  the  usual  age  of  reproduction.  Women 
of  bleeder  families  are  usually  prolific  and  beget 
large  families. 

Wickham  Legg  classifies  the  disease  in  three 
degrees.  (1)  Common  in  men,  rare  in  women, 
with  a  tendency  to  every  kind  of  haemorrhage, 
spontaneous  or  traumatic,  interstitial  or  super- 
ficial; (2)  with  spontaneous  haemorrhage  from 
mucous  membranes  only  ;  (3)  with  spontaneous 
ecchymoses  only,  occurring  in  women  of  bleeder 
families. 

Haemophilia  manifests  itself  usually  before 
the  second  year  of  life.  It  occurs  in  all  classes 
and  in  people  of  varied  physique.  It  takes  on  a 
peculiar  periodicity,  especially  in  spontaneous 
haemorrhages  and  articular  effusions,  generally 
associated  with  periodic  and  coincident  lessened 
coagulation  power.  The  incidence  is  often 
nocturnal,  and  this  tendency  applies  to  both 
spontaneous  or  traumatic  haemorrhages. 

A  spontaneous  attack  is  often  heralded  by 
prodromal  symptoms,  such  as  irritability,  a 
general  feeling  of  fullness  and  headache,  with  a 
sensation  of  fullness  about  the  joints;  in  some 
cases  there  may  be  a  partially  comatose  state. 

Symjttoms.  Attention  may  be  first  drawn  to 
the  condition  by  the  appearance  of  subcutaneous 
extravasations  or  bruising  from  the  most  trivial 
cause;  or  a  slight  cut  being  followed  by  un- 
controllable haemorrhage. 

Spontaneous  Haemorrhage  may  take  place 
from  any  mucous  membrane,  the  most  common 
being  epistaxis,  which  may  prove  fatal  in  twenty- 
four  hours ;  or  bleeding  from  the  gums ;  less 
commonly  from  the  lungs,  stomach,  bowels 
or  kidneys.  The  haemorrhage  is  a  capillary 
oozing,  so  slow  that  large  clots  may  form,  fill 
or  protrude  from  the  mouth  or  nose.  Putres- 
cence of  these  and  of  swallowed  blood  causes 
distressing  symptoms. 

Traumatic     Haemorrhage     may    result    from 
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blows,  cuts,  scratches  or  such-like  injuries,  and 
the  blood  be  effused  into  the  tissues  or  flow 
externally,  trivial  injuries  producing  alarming 
haemorrhages.  Small  operations  like  tooth 
extraction,  circumcision  or  venesection  may 
prove  fatal.  Certain  parts  of  the  body  in  certain 
hsemophilics  bleed  more  easily  than  others. 

Joint  Affections.  —  Articular  effusions,  with 
swelling, occur  in  all  cases,  particularly  associated 
with  exercise,  and  may  show  themselves  in 
children  on  their  first  attempts  at  walking. 
They,  however,  may  come  on  spontaneously. 
The  fluid  may  be  lymph  or  blood-stained. 
Repeated  effusions  tend  to  leave  residual 
organization,  which  forms  adhesions,  with  partial 
or  even  complete  ankylosis.  The  knees  are 
most  commorily  affected,  next  the  ankles  and 
elbows.  As  age  advances  the  tendency  to 
articular  effusion  lessens.  The  joint  effusions 
are  painful  and  accompanied  by  fever.  Hsemo- 
philics  may  exhibit  capricious  appetites,  wdth 
strange  depravity,  some  being  (instinctively) 
lime-eaters  :  chilblains  and  urticaria  are  not 
uncommon.  A  serious  characteristic  of  these 
people  is  dental  caries.  Rheumatic  affections 
of  the  muscles  and  trigeminal  neuralgia  are 
occasional  complications. 

Diagnosis.  The  family  history  is  most 
important.  The  marked  tendency  to  multiple 
spontaneous  or  traumatic  haemorrhages,  of  a 
persistent  character,  associated  with  recurrent 
joint  effusions,  point  definitely  to  hsemophiha. 
The  diagnosis  from  purpura  is  not  difficult  as 
a  rule ;  the  subcutaneous  ecchymoses  of  haemo- 
philia are  not  of  the  same  deep  purple  colour 
as  purpura.  They  are,  as  a  rule,  subcutaneous, 
as  contrasted  with  the  periosteal  extravasations 
of  infantile  scurvy,  and  there  is  absence  of 
implication  of  the  gums,  nor  is  there  any  defici- 
ency of  blood  alkalinity.  The  extravasations  of 
haemophilia  are  associated  A^dth  local  swelling, 
which  is  not  usual  in  purpura. 


Prognosis.  The  danger  to  life  is  proportionate 
to  the  age ;  in  the  young  it  is  great,  as  age 
advances  the  danger  lessens.  In  all  cases  the 
outlook  is  unfavourable,  from  the  probabihty 
of  fatal  results  or  chronic  invalidism. 

Treatment.  As  prophylaxis  is  important, 
it  should  be  a  rule  that  daughters  of  bleeders 
should  not  marry,  or  if  they  do  so,  they  should 
not  bear  children. 

Efforts  should  be  made  to  guard  members 
of  haemophilic  families  from  even  the  slightest 
injury.  All  operations,  however  slight,  should 
be  avoided.  \Vlien  periodic  attacks  occur,  the 
administration  during  the  prodromata  of  a 
saline  purge,  such  as  sulphate  of  soda  or  mag- 
nesia, is  useful,  with  the  administration  of  lime 
salts,  such  as  the  chloride  or  lactate.  Rest  is 
essential.  When  haemorrhage  has  taken  place, 
the  more  hopeful  measures  for  its  control  are 
the  administration  of  thymus  gland,  up  to 
100  gr.  daily,  internally,  and  the  local  applica- 
tion of  a  solution  of  the  dried  extract,  or  fresh 
extract  of  the  gland. 

Calcium  and  magnesium  salts  together 
are  useful  internally,  and  the  inhalation  of 
carbonic  acid  gas  is  a  valuable  agent  in  increasing 
the  coagulabilitj'^  of  the  blood.  The  administra- 
tion of  fresh  serum  (horse)  by  the  mouth  or  by 
injection  may  be  of  value.  The  exhibition  of 
the  tincture  of  perchloride  of  iron  in  half- 
drachm  doses  every  two  hours  has  been  advo- 
cated by  Legg,  with  a  purge  of  sulphate  of  soda. 
Preparations  of  suprarenal  gland  may  be  found 
useful  in  some  cases.  Gelatin  in  five  per  cent, 
solution  has  been  advocated. 

During  the  intervals,  iron  and  arsenic  are 
useful  to  combat  the  anaemia,  and  probabh^  the 
exhibition  of  thymus  gland  may  be  found  useful 
to  prevent  recurrence.  Other  styptics  and 
mechanical  measures  for  controlling  haemorrhage 
may  be  used.  Joints,  when  affected,  should  be 
kept  at  absolute  rest.  R.  J.  M.  B. 
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DISEASES   OF   THE    SPLEEN 

Primary  diseases  of  the  spleen  are  un- 
common. The  majority  of  splenic  disorders 
are  associated  Avith  disease  elsewhere,  and  are 
secondary  in  nature. 

Variations  in  Size  and  Shape. — ^The  spleen  is 
an  organ  the  architecture  of  which  permits  of 
considerable  variation  in  size.  The  alteration 
is  nearly  always  towards  enlargement.  Enlarge- 
ment may  be  acute  or  chronic,  the  acute  being 
generaUy  associated  "with  acute  mfections, 
especially  typhoid,  typhus,  relapsing  and 
malarial  fevers,  pneumonia  and  pyaemia.  It 
also  occurs  as  a  result  of  embolism. 


Chronic  enlargement  is  most  commonly 
associated  with  fiver  or  heart  disease,  and  in 
children  with  syphihs  and  rickets,  tubercle  or 
splenic  anaemia.  The  principal  conditions  in 
which  the  spleen  is  chronically  enlarged  are 
cardiac  disease,  cirrhosis  of  the  liver  and  portal 
congestion,  lardaceous  disease,  leukaemia,  splenic 
anaemia,  Hodgkin's  disease,  erythraemia,  chronic 
malaria,  new  growths  and  parasitic  or  other 
cysts. 

The  shape  does  not  alter  much  when  the 
enlargement  is  general,  the  notches  may  alter 
and  the  organ  elongate.  Accessory  masses  of 
splenic  substance  may  occur  in  the  neighbouring 
peritoneum,  and  are  known  as  spleniculi. 
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Atrophy  of  the  spleen  is  met  with.  It  may 
be  congenital,  or  is  more  commonly  cirrhotic 
in  nature,  or  due  to  syphilitic  contraction  of  the 
fibrous  capsule.  A  small  hard  spleen  is  met 
with  in  some  forms  of  chronic  cardiac  disease. 

Movable  or  "  Wandering  "  Spleen. — This  con- 
dition is  usually  found  in  women  with  lax 
abdomen  and  eiiteroptosis.  Its  position  may 
vary  from  just  below  the  ribs  to  the  pelvis.  It 
is  due  to  relaxation  of  the  Hgaments  ;  the  organ 
may  or  may  not  be  enlarged.  It  has  followed 
injury,  and  pregnancy  has  been  stated  as  a 
cause.  Displacement  may  be  congenital,  and 
associated  with  transposition  of  viscera.  It 
gives  rise  to  sj-mptoms  of  dragging  and  pain, 
in  some  cases  torsion  of  the  pedicle  maj^  give 
rise  to  serious  symptoms,  -^-ith  pyrexia  and 
necrosis.  The  treatment  consists  in  keeping 
the  organ  in  position  by  means  of  a  well-fitting 
belt  and  pad ;  or,  if  necessary,  splenopexy  or 
even  splenectomy. 

Active  Congestion  and  Inflammation.  —  The 
spleen  undergoes  a  physiological  vascular 
engorgement  during  digestion.  Acute  swelling 
occurs  during  infective  processes  with  bacterial 
invasion.  There  is  marked  hypersemia,  cell 
proliferation  and  even  necrotic  cellular  de- 
generation. The  organ  is  soft  and  easily  torn, 
it  may  be  palpated,  and  is  tender  on  pressure. 
If  associated  Mdth  aortic  regurgitation  it  may 
pulsate. 

Passive  Congestion  and  Induration. — Chronic 
venous  congestion  produces  enlargement  and 
induration,  the  shape  is  usually  maintained. 
This  condition  is  met  vrith  in  mitral  disease 
and  in  dilatation  and  hypertrophy  of  the  right 
ventricle ;  it  is  common  in  cirrhosis  of  the  hver 
with  portal  obstruction,  and  in  thrombosis  of 
the  portal  vein.  The  organ  becomes  enlarged, 
there  is  hyperplasia  of  the  trabecular  tissue,  the 
pulp  is  diminished  and  the  venous  sinuses  are 
dilated  and  filled  with  blood. 

Splenitis  and  Perisplenitis. — Acute  congestion 
and  inflammation  may  pass  on  to  abscess 
formation,  but  this  is  extremely  rare.  Accom- 
pan\Tng  splenitis  there  may  be  inflammation  of 
the  capsule  and  perisplenitis,  resulting  in  adhe- 
sions to  the  abdominal  wall  or  adjacent  organs. 

Infarctions    and     Abscess.  —  Emboh     in     the 
splenic  arteries  may  be   either  benign  or  infec- 
tive.    Benign   infarcts    are    derived   from    the   i 
cardiac    valves    or    thrombi    in    the    cavities,    i 
especially  in  mitral  stenosis.     The  infective  are   ' 
seen  most  often  in  ulcerative  endocarditis  and 
septic  conditions.     They  may  also  arise  from   i 
thrombi    in    the    splenic    veins.     They    form   j 
conical  masses,  and  may  occupy  a  large  area. 
The  septic  infarcts  may  result  in  abscess.     The 
symptoms  are  those  of  enlargement,     sudden   '■ 
pain,   tenderness   and   occasionally  friction   on   ' 
auscultation  over  the  spleen.         '^  \ 


Lardaceous  Disease. — This  change  aflEects  the 
:  vessels  and  Malpighian  follicles.  In  the 
"  difltuse  "  form,  or  "  bacon  spleen,"  the  organ 
is  uniformly  smooth  and  retains  its  original 
shape.  The  change  takes  place  in  the  vessels 
and  pulp.  In  the  so-called  "  sago  spleen," 
which  is  the  more  common,  the  Malpighian 
bodies  are  affected  and  the  organ  is  speckled  ^nth 
granules  or  masses.  Tincture  of  iodine  pro- 
duces a  mahogany  colour  in  the  waxy  material. 
There  is  generally  lardaceous  degeneration  of 
other  viscera  in  association  %vith  the  splenic 
change. 
j  Tuberculosis.  —  In  acute  mihary  tuberculosis 
!  the  spleen  may  be  profusely  studded  with 
tubercles  without  causing  any  enlargement. 
The  capsule  also  may  be  infiltrated.  Occa- 
sionally masses  of  caseous  tubercle  are  found,  of 
a  bright  j'eUow  colour. 

Actinomycosis.  —  Nodules  and  abscesses  due 
to  actinomycosis  are  sometimes  seen,  but  they 
are  verv^  rare. 
!  Syphilis.  —  The  spleen  is  often  enlarged  in 
.  congenital,  but  also  in  acquired  syphihs. 
Gummata  may  be  present,  but  they  are  rare. 
Lardaceous  disease  of  the  organ  is  present  in 
advanced  syphihs.  Syphihs  may  attack  the 
capsule,  forming  large  plates  of  cartilaginous 
consistence.  The  capsule  may  contract  and 
cause  shrinking  of  the  organ. 

Leukaemia.  —  In  the  leuksemias  the  spleen 
enlarges  and  in  the  myeloid  form  may  reach 
to  the  pelvis.  The  condition  is  associated  ^^-ith 
characteristic  blood  changes,  anaemia,  a  tendency 
to  haemorrhages,  diarrhoea  and  ascites.  Infarcts 
are  common ;   they  are  painful  and  tender. 

Lymphadenoma.  —  The  organ  is  not  very 
much  enlarged ;  it  is  due  to  lymphadenomatous 
deposits ;  and  associated  "oith  glandular  en- 
largement and  paroxysmal  pyrexia. 

Erythraemia. — The  spleen  may  attain  a  great 
size,  and  the  condition  is  accompanied  by 
cyanosis  and  increase  in  the  number  of  ery- 
throcytes. 

Malarial  Spleen. — The  organ  is  large,  hard 
and  smooth.  There  is  a  history  of  malarial 
infection.  There  is  anaemia  and  failure  of 
strength ;  malarial  parasites  may  be  found  in  the 
blood. 

Neoplasms.  —  These  are  rare,  benign,  and 
primary  tumours  exceedingly  so.  Secondary 
deposits  of  carcinoma  or  sarcoma  may  be  found, 
or  the  organ  may  be  infiltrated  directly  from 
adjacent  maHgnant  gro\rth.  Fibromata  occur 
in  the  capsule.  MaHgnant  growths  are  recog- 
nized by  the  irregular  enlargement  they  produce, 
pain,  cachexia  and  their  presence  elsewhere. 

Cysts.  ^ — Serous,  haemorrhagic,  and  dermoid 
cysts  are  occasionally  found ;  they  may  simulate 
hy  dronephr  o  sis . 

Hydatid   Cyst   is    very   rare ;   it   may  form  a 
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large  tumour,  with  palpable  fluctuation  and 
thrill.  The  fluid,  if  drawn  off,  reveals  the  nature 
of  the  tumour. 

Rupture. — This  has  been  known  to  take  place 
in  tji^phoid  and  malarial  fevers.  It  generally 
follows  trauma.  Occasionally  it  may  result 
from  rupture  of  an  infarct  or  abscess.  It  causes 
severe  haemorrhage  into  the  peritoneum  and 
calls  for  surgical  treatment. 

Diagnosis  of  Sjjlenic  Enlargements.  There 
are  three  characteristics  of  enlargement :  the 
splenic  notch  on  the  anterior  border,  move- 
ment on  respiration,  and  dullness  on  percus- 
sion without  colon  in  front.  Generally  the 
outHne  is  that  of  the  spleen ;  it  is  mobile  on 
bimanual  palpation  and  the  surface  is  smooth. 
The  flank  remains  resonant.  These  features 
generally  differentiate  it  from  other  conditions. 

In  addition  the  nature  of  the  enlargement  is 
decided  by  the  general  examination  of  the 
patient  and  the  examination  of  the  blood.  In 
acute  conditions  the  organ  may  be  tender  on 
palpation  and  give  rise  to  pain  in  the  left  side. 

Treatment.  The  treatment  of  splenic  disease 
is  that  of  the  general  disease  of  which  it  forms 
a  part.  In  some  rare  instances  splenectomy 
is  called  for ;  abscesses  and  cysts  may  require 
surgical  interference.  R.  J.  M.  B. 

DISEASES    OF   THE   THYMUS    GLAND 

Persistent  Thymus. — The  weight  of  the  thymus 
gland  at  birth  ranges  from  five  to  fourteen 
grammes.  It  increases  in  size  up  to  the  age 
of  two  years,  when  it  is  mature,  remains  the 
same  until  the  eighth  to  twelfth  year,  after 
which  it  undergoes  rapid  wasting,  and  at 
tAventy  years  of  age  it  is  merely  a  fatty  remnant, 
containing,  however,  vestiges  of  the  eland 
structure.  Occasionally,  however,  the  thymus 
may  persist  even  vmtil  late  in  life,  and  maj^ 
be  recognized  clinicalh^  by  an  area  of  dullness 
along  the  left  border  of  the  sternum  from  the 
second  to  the  fourth  ribs. 

Hypertrophy  of  the  Thymus. — There  is  hyper- 
plasia of  the  gland  !-;truetures.  Cases  have 
been  recorded  ^here  the  gland  has  weighed 
as  much  as  six  and  even  eleven  ounces.  En- 
largement has  been  frequently  found  associated 
with  exoplithalmic  goitre ;  occasionally  in 
myxoedema  of  infants,  in  epilepsy,  acute 
leuknemia  and  Addison's  disease.  In  lymplioid 
leukaemia  it  is  usually  enlarged,  frequently 
in  lymphadenoma.  It  has  been  noted  in  cases 
of  myasthenia  gravis  and  amyotonia  congenita. 
Enlargement  occurs  in  acromegaly.  Thinness 
and  even  aneurysmal  dilatation  of  the  aorta 
have  been  found  associated  with  persistent  or 
enlarged  thymus. 

Status  Thymicus,  Status  Lymphaticus  or  Lymph- 
atism.  —  This    extraordinary    condition,    which 


is  so  often  associated  with  sudden  death, 
is  accompanied  by  enlarged  thymus.  Two 
groups  of  cases  are  recognized  :  (1)  In  which 
infants  have  been  found  dead,  or  after  un- 
expected dyspnoea  have  died  in  a  few  mmutes. 
Tliis  is  regarded  as  the  result  of  pressure  by 
the  gland  on  the  pneumogastric,  great  vessels 
or  trachea.  (2)  Occurring  in  adults,  whose 
sudden  death  has  occurred  under  anaesthesia, 
while  bathing,  or  with  exertion,  excitement 
or  slight  accident.  In  exophthalmic  goitre 
sudden  death  has  been  attributed  to  enlarged 
thymus.  In  the  true  status  lymphaticus  there 
is  a  general  hyperplasia  of  lymphoid  tissue 
throughout  the  body,  with  enlarged  spleen. 

Thymic  Asthma. — From  the  pressure  of  the 
enlarged  thymus  on  surrounding  structures  in 
infancy  respiratory  disturbance  is  produced, 
with  dyspnoea,  stridv^lous  breathing,  cough, 
cyanosis,  convulsions  and  swelling  of  the  veins 
of  the  neck.  The  condition  is  known  as  thymic 
asthma,  Kopp's  or  Millar's  asthma.  The  attacks 
are  liable  to  recur  at  intervals,  and  death  may 
take  place  during  one.  They  have  been  regarded 
as  laryngismus  stridulus,  especially  by  con- 
tinental clinicians.  There  are,  however,  cases 
of  true  laryngismus  unassociated  with  enlarged 
thymus,  especially  in  rachitic  children. 

Diagnosis.  It  may  be  possible  to  diagnose 
the  enlargement  by  percussion  over  the  manu- 
brium sterni.  The  enlarged  gland  has  been 
revealed  by  X-ray  examination. 

Treatment.  The  enlarged  gland  has  been 
successfully  removed  in  part  or  whole  for 
relief  of  pressure  symptoms.  X-ray  exposures 
have  done  good.  Antisyphihtic  remedies  have 
been  advocated. 

Atrophy.  —  Fibrous  atrophy  of  the  gland 
occurs  in  wasting  diseases  of  children,  and  it 
has  been  supposed  that  the  general  body  wast- 
ing is  dependent  upon  the  lack  of  internal 
secretion  of  the  gland.  Congenital  absence  of 
the  organ  has  been  noted. 
I  Inflammation.^Acute  inflammation  has  oc- 
curred in  rare  instances,  and  may  proceed  to 
suppuration  ;  it  may  result  in  acute  mediastuiitis, 
or  the  abscess  may  burst  into  the  trachea. 
The  condition  may  cause  local  pain  and  tender- 
ness, pressure  symptoms,  dullness  on  percussion, 
witli  fever. 
I  Other  Morbid  Conditions. — Tuberculosis  may 
be  mihary,  fibro-caseous  or  cause  abscess.  It 
is  rarely  primary.  Congenital  syphilis  may 
cause  fibrosis  or  gummata,  and  cystic  spaces 
containing  puriform  fluid  have  been  found, 
but  are  regarded  as  post-mortem  formations. 
Petechial  haemorrliages  are  not  uncommon  in 
infants,  but  extensive  haemorrhage  may  occur. 
Foci  of  necrosis  have  been  found  in  diphtheria. 
Concretions  and  calculi  have  been  found  in  the 
gland. 
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Tumours. — Benign  tumours  are  very  rare ; 
adenoma,  cystoma  and  fibroma  have  been 
noted.  Malignant  growths  comprise  sarcoma 
and  carcinoma,  and  a  mixed  cell  type  called 
thymoma. 

Sarcoma  and  lympho-sarcoma  are  more 
common  than  carcinoma.  They  may  be  the 
origin  of  mediastinal  tumours.  The  symptoms 
depend  upon  the  size  and  extension,  and  com- 
prise cyanosis  and  oedema  of  the  face,  ex- 
ophthalmos, dyspnoea,  stridor,  cough,  aphonia, 
tachycardia  and  local  dulhiess  on  percussion. 
Sarcoma  produces  metastases  in  distant  organs. 
There  may  be  pleural  effusion. 

If  the  tumour  protrude  through  an  inter- 
costal space  and  be  vascular,  it  may  pulsate. 

R.  J.  M.  B. 

DISEASES    OF    THE    LYMPH    GLANDS 

The  lymph  glands  act  as  a  barrier  between 
the  tissues  and  the  blood  stream;  they  seize 
upon  solid  particles  foreign  to  the  body,  e.  g. 
carbon,  they  remove  abnormal  or  excessive 
amounts  of  products  of  metabolism,  and  they 
prevent  the  access  of  products  of  local  inflamma- 
tion to  other  parts  of  the  body.  The  lymphatic 
glands  may  become  irritated  or  inflamed  from 
one  or  other  of  these  causes,  they  may  be 
attacked  by  an  inflammatory  process  by  the 
medium  of  the  blood,  similarly  to  any  other 
organ,  and  they  are  subject  to  the  same  de- 
generations. Their  relations  to  tumours  are 
peculiar,  in  that  as  well  as  being  attacked 
primarily  they  have  a  special  function  in  regard 
to  those  forms  of  malignant  growths  which  tend 
to  spread  by  the  lymphatic  system. 

Inflammations  of  the  Lymph  Glands  (Lymph- 
adenitis).— The  causes  are  :  (1)  toxic,  such  as 
may  be  seen  in  the  local  swellings  of  lymph 
glands  draining  muscles  that  have  been  used 
to  excess,  (2)  trauma,  (3)  bacterial  invasions. 
A  general  enlargement  of  the  lymph  glands,  due 
to  infection  by  the  blood  stream,  is  seen  in 
German  measles,  measles,  scarlatina,  diphtheria, 
chicken-pox,  influenza,  plague,  and  many  other 
acute  diseases ;  of  chronic  diseases  syphilis, 
tuberculosis,  trypanosomiasis  are  the  most 
important. 

A  local  lymphadenitis  is  usually  an  infection 
by  the  lymphatics  draining  into  the  glands,  the 
vessels  themselves  being  reddened  and  thickened 
in  some  cases.  Practically  without  exception, 
all  local  infections  give  rise  to  swelling  and 
tenderness  of  the  lymph  glands  guarding  the 
efferent  lymph  channels;  a  septic  finger,  an 
infection  by  anthrax,  glanders,  vaccination,  etc., 
will  cause  a  swelling  of  the  epitrochlear  and 
axillary  glands ;  a  tonsillar  abscess  or  other 
throat  affection  will  cause  the  cervical  glands  to  ' 
swell ;  inguinal  adenitis  follows  infection  of  the 


genitals   or  of   the  lower  limb.     Local  lymph- 
adenitis is  especially  common  in  tuberculosis. 

The  course  of  such  inflammations  varies  mth 
the  virulence  of  the  infection  and  the  condition 
of  the  subject;  the  gland  may  rapidly  break 
down  and  form  an  acute  abscess,  it  may  remain 
swollen  for  a  few  weeks  and  then  subside,  or  it 
may  remain  swollen  for  a  number  of  years  and 
finally  either  break  down  or  become  calcified. 

Tumour  Formation  and  the  Glandular  System. 
— Tumours   of   lymph    glands   may    be    either 
primary  or  secondary ;   the  primary  forms  vary 
from    a    benign    lymphoma    through    gradual 
degrees  to  lymphosarcoma  of  great  malignancy. 
There   is   no   clinical   distinction   between   the 
milder    forms    of    lymphoma    and    Hodgkin's 
disease.     These  primary  tumours  may  be  sepa- 
rated into  two,  according  as  there  are  or  are  not 
leukaemic  changes  in  the  blood,  the  first  being- 
lymphatic  leukaemia,  the  second  being  either 
generalized  or  localized  lymphocytoma.     These 
tumours,    even    though    very    malignant    and 
histologically  sarcomata,  spread  for  the  most 
part   by  the   lymph  channels,  though,  in  the 
later   stages    of    the   sarcomata,    haemorrhages 
indicating  spread  by  the  blood  stream  may  be 
present.     The  glands   may   be   simultaneously 
attacked  in  several  different  regions  of  the  body, 
or,    beginning  in  one  region,  they  may  spread 
successively    to    others.     While    in    secondary 
infiltration  of  the  glands,  as,  for  instance,  by 
carcinoma  or  epithelioma,  they  may  be  hard 
and  discrete,  in  the  primary  affections  they  are 
often    not    to    be    distinguished    from    glands 
aft'ected  by  inflammatory  processes,  being  soft, 
bound  together  in  bunches  adherent  to  the  skin, 
or   soft  even  to   fluctuation.     Ulceration  may 
occur.  Pressure  symptoms  are  almost  invariable. 
Even  with  tumours  of  moderate  malignancy, 
especially  the  primary  ones,  the  patient  may 
retain  his  general  nutrition  to   a  remarkable 
degree  and  cachectic  symptoms  may  be  absent. 
A  generalized  or  localized  benignant  tumour 
may  suddenly  assume  great  malignancy. 

The  General  Diseases  Primarily  Affecting  the 
Glands. — (a)  Glandular  Fever.  This  is  an  in- 
fectious form  of  general  glandular  enlargement 
with  fever,  affecting  children.  There  is  slight 
redness  of  the  throat,  and  the  glands  specially 
affected  are  those  behind  the  sterno  cleido- 
mastoid;  the  glands  may  reach  the  size  of  a 
goose's  egg  and  are  usually  very  tender.  There 
is  obstinate  constipation.  The  fever  does  not 
last  long,  but  the  glandular  swelling  persists 
from  ten  days  to  three  weeks.  No  rash  has  been 
observed.  When  the  tracheo-bronchial  glands 
are  enlarged  there  is  thoracic  discomfort  and 
paroxysmal  cough,  and  enlargement  of  the 
abdominal  glands  causes  tenderness  and  swell- 
ing. The  disease  usually  ends  favourably, 
though  often  leaving  the  patient  anaemic  and 
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debilitated ;  suppuration  of  the  glands,  acute 
otitis  media,  retropharyngeal  abscess  and  ne- 
phritis may  be  complications.  It  often  occurs 
in  epidemic  form  and  is  more  prevalent  between 
October  and  June.  Small  doses  of  calomel 
io^-  To  to  ^\)  is  the  only  treatment  that  can  be 
recommended. 

(6)  Generalized  Tuberculous  Lymphadenitis  is 
a  rare  but  important  cause  of  general  lymphatic 
enlargement.  There  is  persistent  high  fever, 
lasting  many  months,  and  great  enlargement  of 
the  glands  in  all  parts.  No  other  system  may 
be  affected  except  secondarily  from  the  glands. 
It  is  impossible,  except  by  histological  examina- 
tion of  an  excised  gland,  to  distinguish  it  from 
Hodgkin's  disease.  In  children  groups  of 
glands  may  be  involved  successively  and  give 
the  picture  of  the  generalized  form. 

(c)  Hodgkin's  Disease  is  treated  separately 
elsewhere.  It  is  sufficient  to  say  that  there  is  a 
progressive  enlargement  of  the  lymphatic  glands, 
usually  beginning  on  one  side  of  the  neck,  and 
extending  to  those  of  the  thorax  and  abdomen. 
The  spleen  is  large  and  sometimes  the  liver. 
The  patient  suffers  from  bouts  of  fever,  a 
secondary  anaemia,  and  later  cachexia ;  pressure 
symptoms  from  the  enlarged  glands  are  com- 
mon. The  disease  is  usually  chronic,  lasts  two 
to  three  years  and  is  seldom  cured ;  acute  cases 
with  early  death  are  reported.  The  structure 
of  the  glands  is  distinctive. 

(d)  Status  Lymphaticus  (Lymphatism)  chiefly 
affects  children  and  young  adults  below  twenty ; 
the  lymphatic  glands  are  moderately  enlarged 
throughout  the  body,  the  spleen  and  thj^mus  are 
large  and  the  bone-marrow  hyperplasic.  The 
disease  seldom  gives  any  recognizable  symptoms 
beyond  a  slight  ansemia  or  debility  not  sufficient 
to  cause  the  patient  to  seek  advice.  The 
subjects  of  this  condition  are  especially  liable  to 
sudden  death,  sometimes  without  obvious  cause 
or  during  the  early  stages  of  anaesthesia,  or 
followdng  a  prophylactic  injection  of  diphtheria 
antitoxin.  Post-mortem,  the  glands  are  en- 
larged, but  only  to  a  slight  degree,  and  fleshy, 
and  the  thymus  is  distinctly  large  and  fleshy. 
Diagnosis  of  the  lymphatic  constitution  is 
difficult,  because  a  small  amount  of  glandular 
enlargement,  especially  of  the  tonsils  and 
cervical  glands,  is  so  common  in  children. 
Dullness  over  the  sternum  may  be  detected. 
The  complexion  is  often  pale  and  the  patient 
flabby. 

(e)  Still's  Disease  consists  of  a  generalized 
arthritis,  together  with  enlargement  of  and  pain 
in  the  lymphatic  glands.  It  affects  children  up 
to  seventeen  or  eighteen.  It  is  very  chronic  and 
partakes  of  the  features  of  certain  forms  of 
chronic  arthritis  of  adults,  with  moist  skin, 
ansemia,  slight  temperature  and  much  enfeeble- 
ment.     Many  authorities  consider  that  Still's 


disease  is  the  same  disease  as  chronic  arthritis 
of  adults,  the  glands  being  affected  by  reason 
of  the  greater  development  of  lymphatic  tissue 
in  the  young. 

(/)  Generalized  Lymphoma. — The  glands  may 
be  attacked  simultaneously  or  successively. 
The  course  may  be  slowly  progressive,  with 
hardening  and  enlargement  of  the  glands,  or 
the  glands  may  enlarge  quickly,  with  tenderness, 
pain,  fever  and  the  ordinary  symptoms  of  an 
inflammatory  affection.  The  disease  may  be 
limited  for  many  months  to  the  lymph  glands, 
but  the  more  malignant  forms  quickly  spread 
to  the  neighbouring  organs,  infiltrating  espe- 
cially the  liver,  lungs,  bone-marrow,  kidney  and 
spleen. 

General  Diagnosis.  The  origin  of  a  glandular 
affection,  especially  if  inflammator}-,  is  often 
patent  after  a  careful  examination  of  the 
patient.  Careful  search  will  often  reveal  a 
focus  of  disease  drained  by  Ij^mphatics  which 
lead  to  the  glands  affected,  and  the  treatment  of 
such  focus,  whether  surgical  or  otherwise,  "will 
be  followed  by  subsidence  of  the  glands.  Local- 
ized glandular  enlargement  will  strongly  suggest 
tuberculosis,  but  it  is  important  to  point  out 
that  many  of  the  so-called  tuberculous  enlarge- 
ments of  glands  owe  their  origin  to  chronic 
streptococcal  and  other  infections,  therefore  all 
possible  foci  of  glandular  infection  should  be 
treated  before  making  such  a  diagnosis.  A 
blood  examination  will  confirm  a  suspicion  of 
lymphatic  leukaemia,  and  suggest  Hodgkin's 
disease  if  there  be  a  secondary  ansemia  and  a 
slight  leucocj^tosis.  The  excision  of  a  small 
superficial  gland  is  amply  justifiable  when  there 
is  a  suspicion  of  malignant  disease,  and  it  will 
confirm  the  diagnosis  of  Hodgkin's  disease, 
tuberculosis,  and  possibly  other  infections,  such 
as  by  a  streptococcus.  Puncture  of  the  glands 
is  specially  to  be  recommended  when  plague 
or  trypanosomiasis  is  likely.  Of  specific  re- 
actions, tuberculin  is  valuable  in  afebrile 
affections ;  "OOl  c.c.  of  old  tuberculin  should  be 
injected  subcutaneously,  and  if  no  reaction, 
•002,  '005  and  even  '01  at  intervals  of  three  days 
each.  The  Wassermann  test  can  be  made  on  a 
suspicion  of  sj^philis.  The  X-rays  give  valuable 
information  when  the  disease  is  intrathoracic  or 
abdominal. 

Cervical  lymphadenitis  is  especially  common 
in  children.  Sore  throat,  infections  of  the  nose, 
pharynx,  tonsils,  larjaix,  gums,  lips,  face,  scalp, 
alveolar  abscesses,  carious  teeth,  and  eczema  of 
the  skin  are  some  of  the  conditions  which  give 
rise  to  it.  The  glands  immediate^  draining  the 
part  are  those  first  affected,  but  later  there  is 
spreading.  Suppuration  frequently  occurs,  and 
may  be  difficult  to  detect  if  it  lies  beneath  the 
sterno -mastoid.  Retropharjaigeal  abscess  may 
complicate     matters.      Ludwig's    angina     is    a 
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cervical  or  pharyngeal  cellulitis  following  acute 
adenitis,  and  is  almost  always  streptococcal. 
The  more  chronic  forms  may  be  due  to  infection 
by  attenuated  forms  of  the  suppurative  organ- 
isms or  from  tuberculosis,  syphilis  and  other 
chronic  infections.  They  have  to  be  dis- 
tincfuished  from  the  enlargement  due  to  Hodg- 
kin's  disease,  lymphosarcoma  and  acute  lym- 
phatic leukaemia.  Tuberculosis  of  the  cervical 
glands  occurs  in  two  forms,  (a)  numerous  shotty 
glands  felt  in  nearly  all  regions  of  the  neck,  seen 
especially  in  weakly  children  of  the  poorer 
classes,  (6)  a  localized  swelling  of  several  glands 
in  one  region,  bound  together  by  periglandular 
fibrosis.  Syphilitic  adenitis  is  usually  of  the 
generalized  form  in  the  secondary  stage ; 
gummata  of  the  lymphatic  glands  are  very 
rare.  Hodgkin's  disease  or  one  of  the  tumours 
may  begin  in  the  cervical  region  of  one  or  both 
sides.  It  is  well  when  there  is  any  suspicion 
of  these  to  have  a  small  gland  removed  for 
examination. 

The  Axillary  Glands. — The  axillary  glands 
drain  the  h^mph  from  the  arm,  the  mammary 
gland,  the  side  of  the  chest  and  upper  part  of 
the  abdominal  wall  and  from  the  back,  and 
they  communicate  also  with  the  deep  cervical 
lymphatics.  Enlargements  due  to  infective 
conditions  in  the  arm,  pleura,  or  mamma,  malig- 
nant extension  from  the  mamma  or  pleura,  and 
occasionally  primary  tumours  are  those  com- 
monly seen. 

Tracheal  and  Bronchial  Lymphadenitis  is  always 
present  in  acute  infections  of  the  respira- 
tory tract ;  the  enlargement  subsides  during 
convalescence,  though  occasionally  tuberculosis 
may  develop  later.  Tuberculosis  affects  these 
glands,  f requentlj'  beginning  as  an  infection  from 
a  deep  gland,  whether  from  abdominal  or 
thoracic  entry  cannot  always  be  ascertained, 
with  subsequent  extension  to  the  upper  glands, 
and  often  to  the  neighbouring  portion  of  the 
lung.  Caseation  is  often  present,  but  a  fleshy 
enlargement  of  numerous  glands  is  not  incon- 
sistent with  extensive  tuberculosis  of  the  glands 
themselves  and  the  connecting  lymphatic 
vessels.  The  symptoms  are  :  (1)  cough,  often 
paroxysmal  and  simulating  whooping-cough, 
due  to  irritation  of  the  respiratory  branches  of 
the  vagus ;  (2)  venous  obstruction,  a  very 
common  symptom,  seen  in  enlargement  of  the 
thoracic,  cervical  and  dorsal  venules,  one  or  both 
of  the  jugular  veins,  which  normally  cannot  be 
seen,  are  found  not  to  collapse  in  the  upright 
position  or  readily  in  deep  inspiration  ;  (3)  loss  of 
appetite  and  anaemia.  If  the  enlargement  is 
greater,  so  as  to  cause  serious  pressure  symptoms, 
then  dj'spnoea,  dysphagia,  stridor,  bronchial 
stenosis  and  cyanosis  may  be  seen.  Malignant 
affections  of  the  bronchial  glands  are  usually 
confined  to  one  side,   causing  stenosis  of  the 


bronchus,  dullness,  loss  of  breath  sounds,  etc. 
The  tumour,  starting  in  one  of  the  mediastinal 
glands,  spreads  towards  one  or  oth.er  side  along 
the  lymphatics  of  the  bronchi,  implicating  the 
glands  on  its  way.  The  X-rays  often  give  a 
very  decisive  picture. 

Mesenteric  Glands. — Acutely  inflamed  glands 
cause  severe  gastritis  and  enteritis ;  they  cannot 
always  be  discovered  on  examination.  In  the 
tuberculous  affection  the  patient  may  be 
anaemic,  badly  nourished,  and  the  abdomen 
distended  and  tympanitic.  There  is  fever,  but 
the  glands  cannot  easily  be  felt  because  of  the 
distension.  The  peritoneum  may  become  affec- 
ted by  direct  extension,  the  glands  may  enlarge 
and  caseate,  or  they  may  become  fibrosed  or 
calcified.  These  glands  may  be  the  only  ones 
affected,  often  in  association  with  pulmonary 
tuberculosis.  The  affected  glands  may  form 
large  tumours.  Old  tuberculous  glands  in  the 
mesentery  may  give  rise  to  obstruction  by 
bands  or  from  a  volvulus,  or  to  pain  sufficiently 
severe  to  require  removal  of  the  glands.  At 
the  same  time  it  is  certain  that  many  such 
enlargements  give  rise  to  no  serious  symptoms, 
as  do  tuberculous  glands  elsewhere.  Mahgnant 
disease  of  these  appears  as  a  growing  bunch 
of  enlarged  nodules  affecting  the  neighbouring 
glands  in  all  regions,  giving  rise  frequently 
to  pressure  symptoms. 

Inguinal  and  Femoral  Glands. — The  commoner 
conditions  are  associated  with  disease  in  the 
external  genitals  or  inflammatory  lesions  of  the 
lower  limbs.  Painful  swelling  of  these  glands 
often  appears  after  excessive  walking  or  running. 
Local  tuberculous  enlargement  is  not  very 
common. 

Treatment.  In  the  milder  local  inflammatory 
conditions,  even  tuberculous,  it  will  suffice  to 
eradicate  all  sources  of  infection  and  to  give 
attention  to  general  hygiene.  The  tonsils  and 
teeth  in  cervical  adenitis  are  especially  liable, 
without  thorough  antiseptic  dressing,  to  harbour 
a  focus  by  which  infection  can  enter.  If  the 
swelHng  fails  to  disappear  or  lessen  in  a  few 
weeks,  removal  should  be  advised  if  the  gland 
is  accessible  to  the  surgeon,  if  not,  a  more 
prolonged  course  of  careful  hygiene  and  good 
feeding  will  be  necessary.  Of  the  general 
glandular  infections  specific  treatment  might 
be  advisable  in  tuberculosis  by  giving  tuberculin 
if  there  were  no  marked  fever,  beginning  with 
•001  c.c.  P.T.O.,  working  up  to  1  c.c. ;  and  doing 
the  same  in  successively  larger  doses  with  P.T. 
and  old  tuberculin.  Inflammations  and  even 
tumours  not  to  be  treated  otherwise  might  be 
improved  by  arsenic,  which  is  given  with  con- 
siderable benefit  in  Hodgkin's  disease  and 
leukaemia.  It  may  be  given  either  as  Fowler's 
solution  or  hypodermically  in  doses  of  three- 
quarters  of  a  grain  of  sodium  cacodylate  per 
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diem.     Localised    bunches    of    glands    due    to      X-rays  do  some  good  in  otherwise  inoperable 


tuberculosis,  Hodgkin's  disease,  or  primary  or 
secondary  carcinoma  should  be  removed  as 
completely  as  possible   by   the   surgeon.     The 


malignant  enlargements  of  the  glands. 


W.  0. 
A.  G  .G. 
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DISEASES    OF    THE    MOUTH    AND    SALIVARY 

GLANDS 

Oral  Sepsis. — After  a  period  of  undue  neglect, 
there  is  a  tendencj^  to-day  to  exaggerate  the 
importance  of  oral  sepsis  in  the  production  of 
many  diseases  of  hitherto  unknown  causation. 
But  after  allowing  for  all  such  exaggeration 
it  must  be  admitted  that  oral  sepsis  is  an 
important  factor  in  various  forms  of  gastritis, 
grave  ansemias,  chronic  diseases  of  joints, 
and  pulmonary  complications  after  operations. 
Carious  teeth,  pyorrhoea  alveolaris,  suppuration 
beneath  dental  plates  and  accumulations  of 
tartar  are  the  chief  starting-points.  Pyorrhoea 
alveolaris  is  produced  by  inflamed  and  infected 
granulation  tissue  between  the  teeth  and  gums, 
followed  by  retraction  of  the  gums  and  exposure 
of  the  denture  below  the  enamel,  with  conse- 
quent periostitis  and  its  sequels.  In  the 
numerous  crypts  thus  formed  anaerobic  bacteria 
multiply,  protected  from  the  air  by  concretions 
of  tartar.  The  pus  formed  is  swallowed  or 
absorbed  by  the  neighbouring  lymphatics. 

The  dental  surgeon  can  aid  in  oral  hygiene 
by  scaling,  filling  and  extraction,  but  plates 
and  bridges  must  be  looked  upon  as  potential 
sources  of  infection.  Naturally  the  use  of  the 
toothbrush  with  some  antiseptic  powder  night 
and  morning  will  be  enjoined.  Mouth  washes 
should  be  used  freely,  such  as  potass,  chlorat. 
gr.  XV,  alum  gr.  v,  tinct.  myrrhae  \]\  x,  aq.  j 
camph.  ad  3  i,  or  sp.  chlorof.  ]]\  xl,  tinct.  cocci  I 
]\  XX,  sp.  vini.  rect.  5  i,  salol  to  saturation,  a 
few  drops  of  this  solution  to  be  added  to  an  I 
ounce  of  water.  Dilute  hydrogen  peroxide  is  of 
sreat  service.  In  more  severe  cases  the  line  of 
suppuration  should  be  swabbed  with  strong 
hydrogen  peroxide,  which  can  also  be  injected 
into  deep-seated  pockets.  A  rather  drastic 
metluxl  in  obstinate  cases  is  to  dip  a  small  swab 
of  cotton-wool  round  a  wooden  match  into 
formalin  and  rub  this  over  the  affected  area. 
It  is  advisable  to  cocainize  first  and  only  to 
treat  a  small  area  at  a  time.  \ 

Stomatitis —  1 

1.  Acute — the  result  of  various  irritants,  such 
as  tobacco,  strong  alcoholic  drinks,  food  Mhich 
is  too  hot  or  too  highly  seasoned,  or  associated 
with  dentition  or  dyspepsia.  The  mucosa  is 
swollen  and  red,  the  tongue  indented  by  the 
teeth,  the  saliva  thick  and  the  sense  of  taste 


impaired,  mastication  is  painful  and  the  breath 
may  be  offensive. 

Treatment.  Chlorate  of  potash  internally 
is  beneficial  in  nearly  all  inflammations  of  the 
mouth,  as  it  is  excreted  again  by  the  salivary 
glands.  Haematuria  or  haemoglobinuria  has 
followed  its  indiscriminate  use.  This  result 
is  less  common  than  it  used  to  be  ;  possibly  the 
drug  is  prepared  in  a  greater  state  of  purity. 
Locally  boroglyceride,  diluted,  is  preferable  to 
mel  boracis,  which  forms  a  culture  medium  for 
organisms.  If  the  condition  tends  to  become 
chronic,  silver  nitrate  solution  (three  grains  to 
the  ounce)  may  be  apphed. 

2.  Aphthous. — Small,  shghtly  raised,  white 
plaques  starting  as  vesicles  and  surrounded  by 
a  red  areola,  occur  most  commonly  in  children. 
The  condition  is  distinct  from  thrush  and 
usually  depends  on  some  constitutional  con- 
dition which  calls  for  attention.  The  local 
treatment  is  the  same  as  for  acute  stomatitis. 

3.  Mycotic  (Thrush). — White  patches  pro- 
duced by  the  oidium  albicans  form  on  the 
tongue  and  inner  margins  of  thelipsin  debilitated 
children,  and  occasionally  in  old  or  ver}^  cachectic 
people.  The  mouth  is  dry.  The  patches  can 
be  removed  by  rubbing.  It  is  infectious  and 
may  be  conveyed  by  dirty  feeding-bottles  or 
comforters.  Alkaline  mouth  washes  should 
be  used,  as  thrush  thrives  in  an  acid  medium. 
Chlorate  of  potassium  should  be  given  internally. 

4.  Ulcerative — secondary  to  carious  teeth, 
pyorrhoea  or  poisoning  with  mercury  or  phos- 
phorus. It  starts  round  the  teeth,  the  gums 
swell  and  ulcerate,  receding  from  the  teeth, 
which  loosen  and  may  droj)  out.  Caries  of  the 
bone  may  occur,  and  I  have  seen  perforation 
of  the  hard  palate.  The  neighbouring  lym- 
phatic glands  swell.  Mastication  is  very  diffi- 
cult and  there  is  much  foetor.  Chlorate  of 
potash  internally  is  specially  useful.  A  mouth 
wash  of  a  dilute  solution  of  permanganate  of 
potash  or  of  hydrogen  peroxide  (five  volumes 
per  cent.)  should  also  l)e  given. 

5.  Gangrenous  (Cancrum  Oris)  —  a  rapidly 
spreading  gangrene,  usually  starting  on  the 
inside  of  the  cheek,  in  debilitated  children, 
generally  after  measles.  A  small  ulcer  is  seen, 
surrounded  by  a  leaden-coloured  braAvny  swell- 
ing. The  skin  over  it  is  glazed.  The  foetor  is 
characteristic  and  extreme.  The  child  appears 
very  ill.  Prompt  scraping  away  of  the  affected 
part  and   application  of  pure  carbolic  acid  to 


GENERAL  MEDICINE 


207     DISEASES  OF  THE  SALIVARY  GLANDS 


,     the    edges    is    the    most    effective    treatment, 
f     combined  ^^•ith  nourishing  food  and  stimulants. 

Salivary  Glands — 
1  Alterations  of  Secretion. — The  parotid  gland 
normally  secretes  a  watery  saliva,  the  sub- 
lingual a  ver}^  viscid  saliva,  while  that  of  the 
submaxillary  is  intermediate.  The  drier  the 
food  the  more  watery  the  saliva  and  the  more 
mastication  required.  The  normal  amount  is 
about  1500  c.c.  in  the  twenty-four  hours.  The 
reaction  is  alkaline,  but  may  become  acid  in 
some  forms  of  dyspepsia,  gout  and  diabetes, 
probably  from  microbic  infection.  Sugar  may 
be  found  in  diabetic  saliva,  or  urea  in  uraemia. 
There  may  be  apparent  increase  in  the 
amount  of  saliva  from  difficulty  in  swallowing, 
as  in  tonsillitis  or  bulbar  palsy.  True  increase 
(sialorrhoea)  may  be  due  to  (1)  nervous  causes, 
such  as  epilepsy,  hysteria,  Graves'  disease, 
paralysis  agitans,  tabes  (in  crises),  chorea,  and 
lesions  of  the  chorda  tympani  nerve;  (2) 
digestive  causes,  stomatitis,  nausea  and  in 
hyperchlorhydria,  where  the  saliva  is  poured 
out  in  gushes  (to  which  the  name  pyrosis 
strictly  applies)  in  the  vain  attempt  to  neutralize 
the  excess  of  acid ;  (3)  reflex  causes,  such  as 
pregnancy,  when  it  may  be  the  precursor  of 
pernicious  vomiting;  (4)  toxic  causes,  e.g. 
mercury,  potassium  iodide  and  uraemia. 

Diminution  of  secretion  occurs  when  much 
fluid  is  being  lost  elsewhere,  and  in  fright. 
Xerostomia,  persistent  dry  mouth  from  suppres- 
sion of  the  secretion,  is  a  very  obstinate  affection 
due  to  disturbance  of  the  nervous  centres. 
Treatment :  small  doses  of  pilocarpine  and  the 
galvanic  current. 

Diseases  of  the  Salivary  Glands. — The  parotid 
gland  is  more  liable  to  disease  than  the  others. 
The  enlargement  of  the  socia  parotidis  below 
and  in  front  of  the  ear  gives  a  characteristic 
aspect.  (For  specific  parotitis — mumps,  see 
Infective  Diseases.) 

I.  Parotitis  from  Ascending  Infection  may 
occur  under  many  conditions,  which  have  one 
feature  in  common,  a  dry  dirty  mouth.  Pneu- 
monia, typhoid,  typhus,  cholera  and  cachectic 
states  are  examples.  Rectal  feeding  is  a 
common  cause.  Ascending  infections  may  also 
be  secondary  to  salivary  calculi,  stomatitis  and 
hemiplegia,  from  accumulations  in  the  paralysed 
side  of  the  mouth.  The  gland  is  tender  and 
swollen,  the  skin  over  it  stretched,  shiny,  and 
slightly  red.  There  is  some  oedema  round  the 
edge  of  the  gland.  Not  infrequently  suppura- 
tion follows,  as  indicated  by  fluctuation,  more 
reddening  and  a  hectic  temperature. 

Treatment.  Prophylaxis  by  frequent  cleansing 
of   the    mouth    with    dilute   permanganate    of 


potash  solution  must  be  diligently  practised 
in  conditions  where  parotitis  is  likely  to  occur. 
Glycerine  should  not  be  employed  in  the  mouth 
wash  as  it  leads  to  subsequent  desiccation. 
Where  the  patient's  condition  permits,  the 
salivary  glands  should  be  kept  active  by  giving 
bismuth  lozenges,  "  thirst -quenchers  "  or  acid 
drops.  When  parotitis  has  occurred  hot 
fomentations  should  be  applied.  If  suppuration 
follows  the  gland  must  be  incised. 

2.  Tuberculous  Parotitis  is  very  rare. 

3.  Toxic  Parotitis.  —  (a)  Lead.  This  only 
occurs  in  chronic  lead  poisoning.  It  is  slow 
and  insidious,  starting  first  on  one  side,  but 
ultimately  becoming  symmetrical.  It  is  not 
painful,  only  producing  a  feeling  of  tension  and 
a  difficulty  in  turning  the  head.  The  lobulations 
of  the  gland  may  be  felt.  The  swelling  is 
mobile,  and  not  attached  to  the  overlying 
skin,  which  is  unaltered.  The  mouth  is  dry 
if  the  duct  becomes  stenosed,  otherwise  there 
is  salivation  and  foetor.  Occasionally  there  is 
compression  of  the  seventh  nerve  as  it  passes 
through  the  gland,  causing  some  facial  paralysis. 
The  condition  is  aggravated  by  mercury  or 
potassium  iodide.  It  may  be  complicated  by 
an  acute  ascending  infection.  The  diagnosis 
is  made  by  the  other  signs  of  plumbism,  the 
insidious  onset  and  bilateral  distribution.  The 
treatment  is  that  of  plumbism,  with  careful 
attention  to  the  teeth  and  gums.  Five  to 
fifteen  grains  of  cryogenin  ter  die  has  been 
recommended. 

{b)  Iodine.  Parotitis  may  be  caused  by 
iodide  of  potassium  or  iodine.  The  onset 
is  very  rapid,  with  coryza,  lachrymation  and 
redness  and  swelling  of  the  pharynx.  It  is 
often  said  that  if  the  dose  is  increased  these 
symptoms  may  disappear.  Gushing  doubts 
the  truth  of  this.  Prompt  recovery  follows 
cessation  of  the  drug. 

(c)  Copper  resembles  the  parotitis  of  lead 
poisoning,  but  the  line  on  the  gums  is  green. 

(d)  Mercury.  This  is  really  an  ascending 
septic  parotitis  following  mercurial  stomatitis. 

4.  Mikulicz's  Disease.  —  A  chronic  sym- 
metrical inflammation  of  the  salivary  and 
lachrymal  glands.  There  is  sometimes  general 
hyperplasia  of  the  lymphatic  glands.  The 
condition  may  arise  in  leukaemia  or  tuberculosis. 
Pfeift'er  recommends  treatment  by  X-rays. 

For  salivary  calculi  and  new  growths  of  the 
salivary  glands  see  surgical  section. 

W.  L.  B. 

(ESOPHAGUS 

For  Diseases  and  Examination  of  the  Oeso- 
phagus the  reader  is  referred  to  the  Surgical 
Section. 
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ACUTE    GASTRITIS 

I. — Acute  Catarrhal  Gastritis 

Etiology. — Acute  catarrhal  gastritis  is  due  to 
chemical  irritation  of  the  mucous  membrane. 
A  large  and  indigestible  meal — especially  if  the 
patient  is  already  suffering  from  chronic  catarrh, 
excess  of  strong  alcohol  and  an  overdose  of  an 
irritating  drug  are  common  causes.  In  other 
cases  the  irritant  is  a  toxin  produced  by  the 
action  of  bacteria  outside  the  body,  or  in  the 
stomach,  the  organisms  being  introduced  in 
the  food  or  water,  several  individuals  being  often 
simultaneously  affected.  This  is  probably  the 
cause  of  most  cases  which  have  been  called 
idiopathic  or  ascribed  to  a  chill.  The  toxins 
of  ursemia  and  those  produced  in  influenza, 
septicaemia  and  other  acute  infections  may 
be  excreted  into  the  stomach  and  give  rise  to 
gastritis. 

Symptoms.  The  symptoms  start  acutely, 
soon  after  the  entrance  of  the  irritant  into  the 
stomach,  but  they  may  be  postponed  for  several 
hours  when  the  attack  is  due  to  a  toxin  pro- 
duced by  decomposition  within  the  stomach. 
A  sensation  of  fullness  and  discomfort  is  felt  in 
the  epigastrium ;  heartburn  is  common,  and 
in  severe  cases  there  is  acute  pain ;  tenderness 
is  diffuse  and  not  often  severe.  The  appetite 
is  completely  lost,  but  thirst  is  excessive. 
The  tongue  is  covered  with  a  thick  dirty  fur. 
Vomiting,  preceded  by  nausea,  almost  always 
occurs ;  the  food  eaten  at  the  previous  meal  is 
first  rejected,  mixed  with  mucus ;  subsequently 
mucus  with  saliva,  bile  and  occasionally  small 
quantities  of  blood,  is  vomited.  Severe  con- 
stipation is  present  unless  the  irritant  has  also 
acted  upon  the  bowel,  in  which  case  there  is 
diarrhoea. 

The  patient  is  pale,  prostrated  and  complains 
of  headache.  The  temperature  is  generally 
slightly  raised,  but  it  may  be  high,  especially  in 
children,  and  the  pulse  is  rapid. 

Prognosis.  Recovery  generally  takes  place 
within  twenty-four  or  forty-eight  hours,  but  in 
toxic  and  infective  cases  it  may  be  delayed  for 
several  days.  Occasionally  the  condition  passes 
into  chronic  gastritis,  or  the  stomach  maj' 
remain  irritable  for  a  considerable  period. 

Treatment.  The  patient  should  be  kept  warm 
in  bed  and  hot  applications  made  to  the  abdo- 
men. If  the  stomach  is  not  spontaneously 
emptied  a  drachm  of  sodium  bicarbonate  should 
be  given  in  half  a  pint  of  w^ater.  If  this  does 
not  cause  vomiting,  it  may  be  necessary  to  wash 
the  stomach  out,  or  an  injection  of  gr.  ^o  of 
apomorphine  should  be  given,  but  the  emetics 


which   irritate  the  gastric   mucous   membrane 
should   be  avoided. 

Chloroform  water  often  relieves  the  nausea ; 
castor  oil  or  salts  should  be  administered  if 
there  is  constipation.  No  other  drugs  need  be  ! 
given  except  in  the  rare  cases  in  which  very 
severe  pain  persists  after  the  stomach  is  empty, 
when  an  injection  of  morphia  may  be  required. 
Nothing  but  water  should  be  taken  until  all  the 
acute  symptoms  have  disappeared ;  arrowToofc 
may  then  be  mixed  with  the  water,  and,  as  the  , 
appetite  returns  and  the  tongue  cleans,  dilute 
citrated  milk,  farinaceous  food,  eggs,  and  lastly 
fish,  chicken  and  meat  can  be  added  to  the 
diet.  1 

II. — Acute  Suppurative  Gastritis  i 

Etiology.  This  very  rare  disease  is  due  to 'the  j 
invasion  by  streptococci  or  other  organisms  of  | 
the  submucous  tissue  through  a  carcinomatous  | 
ulcer,  or  less  frequently  through  a  chronic  ulcer  I 
or  the  w^ound  left  after  an  operation  on  the  I 
stomach.  In  very  rare  cases  the  point  of 
invasion  cannot  be  recognized. 

Symptoms.  Epigastric  pain  and  tenderness 
are  severe.  Vomiting  is  always  present ;  in 
rare  cases  the  vomited  matter  contains  pus, 
owing  to  the  rupture  of  a  localised  abscess  into 
the  lumen  of  the  stomach.  Peritonitis  always 
supervenes  in  the  course  of  two  or  three  days. 
The  general  symptoms  present  are  those  common 
to  severe  infections. 

Prognosis.  A  local  submucous  abscess  may 
burst  inwards  and  spontaneous  cure  result,  but 
more  commonly  it  ruptures  outwards,  produc- 
ing general  peritonitis.  Diffuse  suppurative 
gastritis  always  ends  in  peritonitis. 

Treatment.  In  very  rare  cases  a  localised 
abscess  has  been  treated  successfully  by 
operation. 

III. — Acute  Phlegmonous  (Toxic)  Gastritis 

Etiology.  Phlegmonous  gastritis  results  from 
the  ingestion  of  irritant  poisons. 

Symptoms.  The  local  symptoms  are  similar 
to  those  of  acute  suppurative  gastritis,  except 
that  the  vomited  matter  frequently  contains 
blood  and  sometimes  sloughs.  The  patient  is 
generally  more  or  less  collapsed,  the  exact 
symptoms  depending  upon  the  particular  poison. 

Prognosis.  Death  frequently  occurs  from 
shock,  general  peritonitis  or  the  effect  of  the 
poison  on  other  parts  of  the  body.  If  the 
patient  recovers  the  mucous  membrane  is 
always  more  or  less  atrophied,  and  pyloric  ob- 
struction or  hour-glass  contraction  frequently 
develops. 

Treatment.  An  attempt  should  be  made  to 
neutralize  the  poison  chemically  and  to  dilute 


GENERAL  MEDICINE 


209 


CHRONIC   GASTRITIS 


it.  When  this  is  impossible  the  stomach  should 
be  washed  out.  It  is  generally  advisable  to 
inject  morphia  to  relieve  pain  and  to  keep  the 
patient  quiet.  A.  F.  H. 

CHRONIC    GASTRITIS    (CHRONIC   GASTRIC 
CATARRH) 

Etiology.  Chronic  gastritis  is  generally  due 
to  repeated  chemical  or  mechanical  irritation 
of  the  gastric  mucous  membrane.  The  most 
common  chemical  irritants  are  alcohol  and  tea, 
which  are  particularly  deleterious  when  taken 
in  a  concentrated  form  on  an  empty  stomach. 
Less  frequently  strong  coffee,  curry  and  other 
spices,  and  drugs,  such  as  purgatives,  mercury, 
copaiba  and  creosote,  cause  gastritis.  Pro- 
longed contact  of  less  irritating  food  may  have 
the  same  effect ;  consequently  very  large  meals, 
food  taken  late  at  night,  and  stasis,  due  to  atony 
or  pyloric  obstruction,  lead  to  catarrh.  The 
irritating  secretions  and  organisms  swallowed  in 
pyorrhoea  alveolaris  and  other  septic  conditions 
of  the  mouth  and  naso-pharynx  are  common 
causes.  Coarse  and  insufficiently  masticated 
food  lead  by  mechanical  irritation  to  gastritis. 
A  chronic  catarrh  may  also  follow  acute  gas- 
tritis. Lastly,  it  is  a  common  result  of  the 
congestion  of  the  mucous  membrane  in  diseases 
of  the  heart,  lungs  and  liver.  It  is  most 
likely  to  occur  in  individuals  predisposed  by 
ansemia,  tuberculosis,  gout,  Bright's  disease 
or  a  recent  attack  of  influenza  or  other  acute 
infection. 

Symptoms.     The    symptoms    develop    very 
gradually  or  begin  after  an  acute  attack.     A 
sensation  of  pressure  and  fullness  is  felt  in  the 
epigastrium    immediately    after    meals;    it    is 
relieved  by  eructation  and  vomiting  and  is  often 
accompanied  by  pain  between  the  shoulders  and 
occasionally  by  heartburn .     Tenderness  is  slight 
and  ill-defined.     In  the  early  stages  the  secretion 
of  hydrochloric  acid  may  be  increased   (acid 
gastritis),  but  it  is  more  commonly  diminished. 
The  appetite  is  generally  poor,  the  tongue  furred 
and  chronic  pharyngitis  is  present,  especially 
in  alcoholic  cases,  the  patient  complaining  of 
an  unpleasant   taste   in   the   mouth    and   the 
breath  being  foul.     Nausea  is  common  and  may 
be  followed  by  vomiting  of  small  quantities  of 
half -digested    food    and    mucus.     In    alcoholic 
gastritis  vomiting  before  breakfast  is  frequent, 
the  vomit  consisting  of  alkaline,  mucous  fluid, 
largely  composed  of  saliva  and  swallowed  secre- 
tion from  the  inflamed  pharynx  and  oesophagus. 
Constipation  is  common,  except  when  atrophy 
of  the  mucous  membrane  has  led  to  achylia,  in 
which  case  it  may  be  replaced  by  diarrhoea. 
The  general  health  may  remain  good  for  years, 
but  in  chronic  cases  the  patient  is  sallow  and 
complains   of   a   feeling   of   slackness,   general 


malaise,  headache  and  insomnia,  and  frequently 
becomes  hypochondriacal. 

Diagnosis.  In  the  early  stages  of  chronic 
gastric  irritation  no  mucus  may  be  secreted,  so 
that  catarrh  cannot  be  said  to  be  present, 
although  the  symptoms  are  identical  with  those 
of  chronic  gastritis.  If  there  is  wasting,  cancer 
may  be  simulated,  especially  if  the  secretion  of 
hydrochloric  acid  is  deficient.  The  presence 
of  occult  blood  in  the  stools  and  lactic  acid  in  the 
gastric  contents  is  almost  conclusive  evidence  in 
favour  of  cancer,  and  the  good  effect  of  dieting 
is  lasting  in  catarrh  but  very  temporary  in 
cancer.  The  definite  relationship  betAveen  the 
amount  of  discomfort  and  the  quantity  and 
quality  of  the  food  distinguishes  catarrh  from 
nervous  dyspepsia,  in  which  the  symptoms  are 
also  more  irregular;  the  presence  of  mucus 
in  the  vomit  or  after  a  test  meal  is  con- 
clusive evidence  against  uncomplicated  nervous 
dyspepsia. 

Prognosis.  There  is  always  a  liability  to  acute 
and  subacute  attacks  of  gastritis,  and  this  may 
persist  to  a  less  extent  after  the  chronic  catarrh 
has  disappeared.  The  prognosis  is  otherwise 
good,  except  when  prolonged  catarrh  has 
resulted  in  achylia  gastrica  from  atrophy  of  the 
mucous  membrane. 

Treatment.  All  factors  concerned  in  the 
production  of  the  condition  must  be  removed 
as  far  as  possible.  The  teeth  should  be  put 
into  perfect  order  and  artificial  ones  supplied 
when  necessary.  The  food  should  be  thoroughly 
masticated  and  the  last  meal  begun  at  least 
three  hours  before  going  to  bed.  The  bowels 
should  be  kept  regular  by  diet,  and,  when  this 
is  insufficient,  by  liquid  paraffin  or  saline  aperi- 
ents. No  alcohol  and  no  tea  or  coffee  are 
allowed  unless  milk  be  added  and  the  former  is 
weak  and  freshly  brewed.  Pickles,  mustard, 
pepper,  curry,  tough  meat,  skins  and  pips  of 
fruit,  coarse  and  raw  vegetables,  cheese  (except 
cream  cheese),  and  new  bread  are  prohibited. 
In  severe  cases  it  may  be  necessary  to  start 
with  a  stricter  diet,  which  is  gradually  increased 
in  the  manner  described  in  the  treatment  of 
gastric  ulcer. 

The  diet  and  regular  life  at  Karlsbad,  Kissin- 
gen,  Homburg  and  other  health  resorts  is  often 
useful,  the  drinking  of  the  saline  and  alkalme 
waters  probably  contributing  to  the  good 
results. 

A  bitter  and  acid  mixture  before  meals 
stimulates  the  appetite;  if  gastric  secretion  is 
deficient  hydrochloric  acid  and  pepsin,  as 
described  in  the  treatment  of  achylia  gastrica, 
may  be  given.  When  heartburn  is  present  an 
alkaline  powder  should  be  substituted  for  the 
i  acid.  If  there  is  much  fermentation  glycerinum 
acidi  carbolici,  }\  v,  should  be  given  in  chloro- 
form water  after  meals.     In  cases  which  resist 
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other  treatment  gastric  lavage  should  be  tried 
last  thing  at  night ;  it  should  only  be  continued 
if  it  is  found  to  wash  away  excess  of  mucus. 

A.  r.  H. 

GASTRIC    ULCER 

I. — Acute  Gastric  Ulcer 

Etiology.  Acute  gastric  ulcer  occurs  most 
frequently  in  chlorotic  girls,  when  it  is  often 
associated  with  pyorrhoea  alveolaris,  rapid 
eating  and  the  consumption  of  indigestible 
food.  It  may  also  occur  in  acute  and  chronic 
appendicitis,  which  may  therefore  be  compli- 
cated by  haematemesis.  It  is  occasionally 
found  post-mortem  in  chronic  nephritis,  cirrhosis 
of  the  liver  and  other  diseases. 

Symptoms.  Recurrent  attacks  of  indigestion 
generally  occur,  which  are  indistinguishable 
from  chlorotic  dj^spepsia  and  are  perhaps  due 
to  this  and  not  to  the  ulcer.  The  chief  symptom 
is  pain  soon  after  meals,  accompanied  by  wide- 
spread, deep  and  superficial  tenderness ;  it  is 
uninfluenced  b}'  diet,  but  relieved  by  vomiting 
and  rest  in  bed.  The  diagnosis  must  remain 
doubtful  in  the  absence  of  haematemesis,  which 
is  often  profuse,  very  rarely  fatal  and  may  occur 
apart  from  any  indigestion.  Perforation  is  rare, 
but  may  also  occur  AWthout  previous  symptoms. 

Prognosis.  Acute  ulcers  can  develop  into 
chronic  ulcers,  but  the  majority  heal  rapidly, 
leaving  so  small  a  scar  that  neither  obstruction 
nor  hour-glass  stomach  results.  There  is  a  great 
tendency  to  relapse,  but  the  patient  is  able  to 
take  full  diet  without  discomfort  between  the 
attacks. 

Treatment.  For  the  treatment  of  haemor- 
rhage, vide  Hcematemesis.  The  diet  should  be 
rapidly  increased  until  everything  but  obviously 
indigestible  food  is  taken.  The  patient  should 
be  kept  in  bed  until  three  weeks  after  the  cessa- 
tion of  haemorrhage  and  pain.  The  teeth 
should  be  attended  to  and  the  patient  be 
instructed  to  eat  slowly.  Iron  and  arsenic 
should  be  given  for  several  months. 

II. — Chronic  Gastric  Ulcer 
Etiology.  Men  are  more  commonly  affected 
than  women  ;  no  age  is  exempt,  but  most  cases 
occur  between  thirty  and  fifty.  All  the  chemical 
and  mechanical  irritants  which  cause  chronic 
gastritis  help  in  the  production  of  gastric  ulcer. 
There  appears  to  be  something  in  the  nature 
of  an  "  ulcer  diathesis,"  which  makes  certain 
individuals  throughout  their  lives  specially 
liable  to  gastric  and  duodenal  ulceration. 

Symptoms.  The  onset  is  generally  insidious, 
the  symptoms  first  appearing  after  big  or 
indigestible  meals  and  gradually  becoming  more 
easily  produced.  The  pain,  which  is  often 
burning  in  character  and  may  be  very  severe, 


is  situated  in  the  middle  of  the  epigastrium  and 
may  radiate  upwards  and  to  the  back ;    it  is 
much  more  marked  after  solid  than  liquid  food. 
In  cardiac  ulcers  it  begins  immediately  after 
meals  and    in    pre -pyloric  ulcers  between  two 
and  three  hours  after,  intermediate  intervals 
indicating  an  ulcer  on  the  lesser  curvature.     The 
i  pain  generally  disappears  spontaneously  after 
about  an  hour;    it  is  completely  relieved  by 
emptjdng  the  stomach  by  vomiting  or  a  tube 
and  by  alkalies  ;   food  produces  incomplete  and 
very  temporary  relief,  which  is  generally  also 
obtained  on  lying  down  and  by  warm  applica- 
tions.    A  small  area  of  tenderness,  the  position 
of  which  is  constant  for  each  case,  is  present  in 
the  epigastrium  and  often  to  the  left  of  the 
spine ;    it  is  greater  than  in  any  other  gastric 
disease  and  is  most  marked  or  only  present 
when  there  is  spontaneous  pain.     It  is  associ- 
ated with  rigidity  of  the  left  rectus,  and  an  area 
of    cutaneous  hyperaestliesia  may  be  present, 
especially  in  neurasthenic  and  chlorotic  patients. 
With  increasing  pain  vomiting  appears ;    iti 
occurs  at  the  height  of  the  pain,  a  small  quantity 
of  acid  fluid,  with  a  little  well-digested  food, 
being  brought  up.     Occult  blood  is  frequently 
found  in  the  stools  and  vomit,  but  disappears 
rapidly  when  the  patient  is  dieted.     In  a  much 
smaller  proportion  of  cases  obvious  haemate- 
mesis occurs  ;   when  the  blood  is  abundant  it  is 
'   bright  in  colour  and  the  stools  are  tarry ;   when 
less  abundant  it  is  coffee-coloured  and  mixed 
with  food  and  is  only  recognizable  in  the  stools 
by  chemical  examination.     Melaena  may  also 
occur  without  haematemesis.     The  appetite  is 
good  at  first,  but  fear  of  pain  leads  to  diminished 
intake  of  food,  with  consequent  weakness  and 
loss  of  weight.     The  tongue  is  clean,  but  con- 
stipation is  commonly  present. 

In  uncomplicated  cases  the  size  of  the 
stomach  is  normal,  though  there  may  be  a 
slight  delay  in  evacuation,  and  a  spasmodic 
stricture  is  occasionally  observed  with  the 
X-rays  in  the  centre  of  the  stomach  when  the 
ulcer  is  situated  on  the  lesser  curvature. 

Diagnosis.  Haematemesis  or  the  presence  of 
occult  blood  in  the  stools  excludes  all  other 
gastric  disorders  except  cancer.  In  cancer, 
occult  blood  is  constantly  present  in  the  stools 
in  spite  of  diet,  hydrochloric  acid  is  diminished 
instead  of  being  normal  or  increased,  and  lactic 
acid  is  present;  the  presence  of  a  tumour, 
anorexia,  and  wasting  out  of  proportion  to  the 
diminished  intake  of  food  are  further  points  in 
favour  of  cancer.  In  nervous  dyspepsia  the 
pain  and  tenderness  are  irregular  in  position, 
time  of  onset  and  relation  to  the  quantity  and 
quality  of  food,  and  are  less  constantly  relieved 
by  alkalies.  In  chronic  gastritis  the  pain  and 
tenderness  are  more  widespread  and  less  severe. 
For  the  diagnosis  of  duodenal  from  gastric  ulcer 
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vide  Duodenal  Ulcer.  The  gastric  symptoms 
associated  with  gallstones  and  chronic  appen- 
dicitis may  simulate  ulcer,  but  the  relation  of 
the  pain  to  the  nature  and  time  of  meals  is  less 
regular,  and  less  relief  is  given  by  alkalies ; 
tenderness  is  present  over  the  gall  bladder  or 
the  right  iliac  fossa  respectively  in  addition  to 
the  epigastrium.  It  should  be  remembered  that 
gallstones,  and    still    more   frequently  chronic 

I     appendicitis,  may   be  associated   with   gastric 

'     ulcer. 

Course  and  Prognosis.     In  favourable  cases 

I  permanent  recovery  follows  medical  treatment, 
but  recurrences  due  to  the  breaking  out  of  an 
old  ulcer  or  the  formation  of  a  new  one  are 
common  sequels  of  indiscretions  in  diet,  depress- 
ing emotions  and  exposure  to  cold  and  damp. 
Perforation  may  lead  to  general  peritonitis  or 
a  localised  abscess ;  if  the  perforation  occurs 
slowly,  especially  if  it  is  posterior,  adhesions 
develop,  which  occasionally  give  rise  to  pain. 
The  commonest  situation  of  an  ulcer  is  on  the 
lesser  curvature,  near  the  pylorus ;  if  it  spreads  ; 
to  the  pylorus  it  is  likely  to  cause  stenosis  on 
healing.  The  cicatrisation  of  a  large  ulcer  in 
the  body  of  the  stomach  may  cause  hour-glass 
constriction.  Very  chronic  ulcers  may  become 
carcinomatous,  but  such  ulcers  may  form 
definite  tumours  without  being  malignant. 

Treatment.  As  soon  as  a  definite  diagnosis 
of  gastric  ulcer  has  been  made,  the  patient  should 
be  kept  in  bed  for  at  least  four  \Aeeks.  For  the 
treatment  of  haematemesis  and  the  rules  for 
commencing  feeding  after  it,  vide  Hcemate- 
mesis.  The  patient  should  drink  two  ounces 
of  milk,  with  three  ounces  of  water,  to  which 
4  gr.  sodium  citrate  and  5  gr.  magnesia  are 
added,  every  other  hour  when  awake,  half  an 
ounce  of  olive  oil  being  given  immediately 
before.  When  pain  and  tenderness  and  fsecal 
occult  blood  have  been  absent  for  two  days  an 
extra  ounce  of  milk  may  be  added,  and  the  next 
day  another  ounce,  after  Avhich  the  three  ounces 
of  water  may  be  replaced  by  citrated  milk  ;  then 
a  raw  egg  may  be  added  successively  to  one, 
two  and  three  feeds.  If  there  is  no  return  of 
pain  or  tenderness,  intervals  between  the  feeds 
should  be  lengthened  and  the  diet  increased  by  i 
the  successive  addition  of  junket,  jelly,  bread 
and  butter,  fish,  chicken,  vegetable  purees  and 
finally  meat ;  solid  food  should  not  be  minced, 
but  should  be  thoroughly  chewed.  If  there  is 
constipation,  enemata  and  liquid  parafiin  should 
be  given. 

For  at  least  a  year  the  patient  should  be 
extremely  careful  Avith  his  diet,  following  the 
general  instructions  given  in  the  article  on 
hjrpersecretion.  The  food  should  be  thoroughly 
chewed  ;  when  it  is  impossible  to  give  sufficient 
time  for  a  meal  nothing  should  be  taken  except 
chocolate  or  a  glass  of  milk.     The  teeth,  which 


should  have  been  put  into  perfect  condition 
before  treatment  began,  must  be  kept  in  good 
order.  Half  an  ounce  of  olive  oil  should  be 
given  before  meals  and  an  alkaline  powder 
should  be  used  whenever  there  is  a  suspicion  of 
discomfort  after  food. 

Complications  such  as  perforation,  pyloric 
obstruction  and  hour-glass  contraction  must 
always  be  treated  surgically ;  Mith  regard  to 
haemorrhage  vide  Hcematemesis.  In  uncom- 
plicated cases  an  operation  should  only  be 
performed  if  medical  treatment  does  not  lead  to 
complete  relief,  or  if  there  is  another  recurrence 
after  the  treatment  described  has  been  twice 
tried.  Gastro-enterostomy  should  be  performed 
and  when  possible  the  ulcer  excised.   A.  F.  H. 

TUBERCLE    OF    THE   STOMACH 

Tubercle  of  the  stomach  is  very  rare.  In 
miliar}^  tuberculosis  the  mucous  membrane  may 
be  involved,  but  no  symptoms  are  produced. 
In  advanced  phthisis  a  tuberculous  ulcer  may 
form,  generally  near  the  pylorus.  The  symp- 
toms are  indistinguishable  from  the  dyspepsia 
common  in  such  cases,  unless  haematemesis 
occurs ;  this  may,  however,  be  due  to  the 
presence  of  a  simple  ulcer.  A  tuberculous  ulcer 
may  cause  death  by  perforation  or  haemorrhage, 
and  may  lead  to  pjdoric  obstruction.    A,  F.  H. 

SYPHILIS    OF    THE    STOMACH 

Syphilis  of  the  stomach  is  probably  less  rare 
than  is  generally  supposed.  A  gummatous 
infiltration  of  the  submucous  tissue  occurring  on 
the  lesser  curvature  near  the  pylorus  may  form 
a  tumour  suggestive  of  cancer  or  an  ulcer,  with 
symptoms  of  ordinary  gastric  ulcer,  including 
haemorrhage ;  in  either  case  it  may  produce 
pyloric  obstruction.  Syphilitic  endarteritis  may 
further  be  the  cause  of  an  ulcer  anatomically 
and  clinically  indistinguishable  from  the  simple 
variety.  The  possibility  of  syphilis  should 
always  be  considered  when  an  ulcer  resists 
ordinary  treatment,  if  there  is  a  history  of 
syphilis  or  evidence  of  syphilis  is  present  else- 
where and  the  Wassermami  reaction  is  positive. 
The  diagnosis  would  be  confirmed  by  the  rapid 
improvement  with  mercury  and  iodide,  in  spite 
of  the  failure  of  other  treatment.  The  same 
treatment  should  be  adopted  when  other  evi- 
dence of  syphilis  is  present  in  patients  with  a 
tumour,  the  permanent  disappearance  of  which 
would  prove  its  gummatous  nature.     A.F.  H. 

G ASTROPTOSIS. —  Vide  Visceroptosis 

PYLORIC    OBSTRUCTION 

Etiology.  Pyloric  obstruction  is  due  in  the 
vast  majority  of  cases  to  the  results  of  gastric 
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or  duodenal  ulceration  or  to  cancer.  In  infants 
obstruction  may  result  from  hypertrophy  of 
the  pylorus  ;  the  obstruction  occasionally  found 
in  young  adults  without  obvious  cause  is  perhaps 
due  to  incomplete  recovery  from  this  condition. 
External  pressure  verj^  rarely  gives  rise  to  pyloric 
obstruction,  and  simple  adhesions  betAveen  the 
pylorus  and  the  neighbouring  viscera  do  not 
often  interfere  with  the  passage  of  food  into 
the  duodenum. 

Symptoms.  The  patient  complains  of  a  sensa- 
tion of  discomfort  and  fullness  soon  after  meals, 
which  may  be  followed  by  attacks  of  severe  pain. 
Vomiting  is  a  frequent  symptom  in  severe  cases  ; 
it  may  occur  before  breakfast,  and  articles  of 
food  may  be  brought  up  which  were  eaten 
many  hours  or  even  days  before.  Wasting  is 
progressive  and  the  tissues  become  abnormally 
dry  and  inelastic ;  the  patient  has  generally 
little  appetite,  but  complains  of  great  thirst. 
The  urine  is  scanty  and  obstinate  constipation 
occurs.  Tetany  is  a  rare  complication  in  severe 
cases. 

In  addition  to  the  symptoms  already  enume- 
rated others  depending  upon  the  cause  of  the 
obstruction,  such  as  gastric  ulcer  or  carcinoma, 
are  also  present. 

Pyloric  obstruction  leads  to  dilatation  of  the 
stomach.  For  the  signs  of  this,  together  v^-iih 
the  methods  of  distinction  between  atonic 
dilatation  and  dilatation  due  to  obstruction, 
and  between  malignant  and  non-malignant 
obstruction,  vide  p.  213. 

Treatment.  The  treatment  of  pyloric  obstruc- 
tion is  gastro -enterostomy.  It  is  useless  to 
waste  time  in  well-marked  cases  with  lavage  or 
other  medical  treatment,  as  the  improvement 
which  follows  operation  is  immediate  and  pro- 
gressive. Only  when  the  patient  is  already 
so  emaciated  that  doubts  are  raised  as  to 
whether  he  is  strong  enough  to  undergo  an 
operation  is  it  justifiable  to  try  by  lavage,  by 
the  administration  of  saline  solution  by  the 
rectum,  and  by  giving  frequent  small  and 
concentrated  feeds  to  improve  his  condition 
before  the  operation  is  performed.  By  this 
means  a  considerable  gain  in  weight  may  occur 
and  the  dilatation  may  diminish,  so  that  the 
chances  of  a  successful  result  of  the  operation 
are  increased.  The  patient  should  be  weighed 
every  day,  as  if  there  is  no  gain  in  weight  the 
operation  should  be  performed  in  spite  of  the 
risk. 

When  the  obstruction  is  only  partial  and  an 
active  ulcer  is  present,  the  effect  of  medical 
treatment  may  be  tried,  as  the  obstruction 
is  largely  due  to  the  surrounding  inflamma- 
tion, which  disappears  when  the  ulcer  heals, 
and  if  the  ulcer  is  not  very  large  the  scar 
produced  mav  give  rise  to  no  obstruction. 

A.  F.  H. 


HOUR-GLASS   STOMACH 

Etiology.      Functional    Hour-Glass     Stomach 
occurs  when   atony  is   associated   with  ptosis 
of    the    stomach    (orthostatic  form),  the   sag- 
ging of  the  dropped  organ  when  food  enters 
it    being    so     great    that    the    lumen    of    its 
body  is  obliterated,  so  that  when  more  food  is 
eaten  it  is  held  up  in  the  proximal  segment  of 
the   stomach ;  .the   obstruction   disappears   on 
lying  down.     When  a  gastric  ulcer  is  situated 
in  the  body  of  the  stomach  a  spasmodic  stricture  j 
may  occur,  which  varies  in  degree  from  time  ' 
to  time  and  disappears   when  the    abdominal 
muscles    are    vigorously    contracted.     Organic 
Hour-glass  Stomach  results    from  cicatrization  i 
of   a   gastric    ulcer   and   less    commonly   from  ' 
cancer. 

Symptoms    and    Signs.     The    symptoms    of 
orthostatic  and  spasmodic  hour-glass  stomach 
are   respectively   those   of   atony   and   gastric 
ulcer.     The    symptoms    of    organic    hour-glass 
stomach  are  similar  to  those  of  pjdoric  obstruc-  | 
tion  due  respectively  to  gastric  ulcer  and  cancer,    ; 
with  the  exception  that  the  amount  vomited    ; 
is  generally  less,  and  greater  relief  is  obtained    : 
on  lying  down.     Visible  peristalsis  and  stiffening    j 
cannot    be     observed,    unless    the     proximal 
segment    is    unusually   large.     Inflation    occa- 
sionally shows  a  division  of  the  stomach  into 
two  parts,  but  the  X-rays  are  the  only  reliable 
method  of  diagnosis  :  the  constriction  can  be 
seen  whether  the  patient  is  standing  or  lying 
down,   and  in    the  former  position  the    neck 
passes  from  a  point  somewhat  higher  and  to 
the  right  of  the  lowest  part  of  the  proximal 
segment. 

Treatment.  In  organic  hour-glass  stomach 
an  anastomosis  should  be  made  between  the 
upper  segment  of  the  stomach  and  the  lower 
segment  or  the  jejunum.  A.  F.  H. 

CARCINOMA    OF    THE    STOMACH 

Etiology.  Carcinoma  of  the  stomach  occurs 
most  frequently  between  the  ages  of  forty  and 
sixty,  and  is  rare  before  thirty  and  after  seventy. 
Clinical  pathological  evidence  shows  that  it 
maj^  develojj  from  chronic  gastric  ulcer. 

Symptoms.  When  an  individual  above  the 
age  of  forty,  who  has  hitherto  had  a  good  diges- 
tion, suddenly  begins  to  suffer  from  gastric 
symptoms,  the  possibilitj^  of  cancer  should 
always  be  considered.  In  about  one  quarter  of 
the  cases  a  long  history  of  dyspepsia,  suggest- 
ing gastric  ulcer,  is  present,  the  local  symptoms 
having  recently  altered  in  character  and  the 
general  symptoms  become  more  marked.  The 
patient  suffers  from  epigastric  discomfort  and 
a  sensation  of  pressure  after  food ;  this  soon 
becomes   continuous    and   is   accompanied   by 
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pain.  At  an  early  stage  the  appetite  diminishes, 
the  patient  having  a  special  repugnance  for 
meat.  Flatulence  is  commonly  present,  the 
gas  brought  up  being  at  first  odourless,  but  sub- 
sequently foul.  Vomiting  is  generally  present 
sooner  or  later;  it  is  very  abundant  and 
occurs  at  long  intervals  when  the  pylorus  is 
involved ;  in  cancer  of  the  cardia  it  occurs 
immediately  after  swallo\\ing.  It  is  commonly 
preceded  by  pain  and  nausea,  both  of  which 
it  temporarily  relieves.  The  vomited  matter 
sometimes  contains  altered  blood  and  looks 
like  "  coffee  grounds."  Vomiting  of  blood  alone 
is  rare,  but  in  a  very  large  proportion  of  cases 
blood  constantly  oozes  from  the  surface  of  the 
growth,  so  that  "  occult  blood  "  is  present  in 
the  faeces ;  the  oozing  is  unaffected  by  diet,  so 
that  occult  blood  in  three  consecutive  stools 
of  a  patient  with  gastric  symptoms,  who  is  on 
a  fluid  diet,  is  almost  pathognomonic  of  cancer. 
The  growth  sooner  or  later  involves  the  pylorus 
in  a  considerable  proportion  of  cases ;  the 
special  symptoms  then  present  are  described 
in  the  section  on  pyloric  obstruction. 

The  patient  rapidly  loses  strength  and  weight, 
the  emaciation  being  more  than  can  be  accounted 
for  by  the  vomiting  and  diminished  intake  of 
food.  In  the  late  stages  the  disappearance  of 
subcutaneous  fat,  loss  of  elasticit}'  of  the  skin, 
oedema  of  the  abdominal  wall,  back  and  ankles, 
and  anaemia  give  the  patient  a  characteristic 
cachectic  appearance. 

Signs.  In  the  earlier  stages  nothing  abnormal 
is  found  on  abdominal  palpation,  but  sooner  or 
later  a  hard,  moderately  tender  tumour  is 
generally  felt.  It  is  often  most  palpable  Avhen 
the  stomach  is  empty,  but  may  only  become 
obvious  after  inflation.  In  doubtful  cases 
palpation  should  be  repeated  under  an  anaes- 
thetic. When  the  pylorus  is  involved  all  the 
signs  of  dilatation  due  to  obstruction  are  present. 

In  doubtful  cases  a  test  breakfast  should  be 
given ;  the  results  of  this  are  described  elsewhere. 
The  liver  should  always  be  examined  for 
secondary  deposits.  Direct  spread  to  the  peri- 
toneum and  omentum  is  frequent,  and  irregular 
abdominal  masses  of  this  nature  are  often 
palpable;  ascites  may  occur  as  a  result  of  the 
malignant  peritonitis.  A  small  gland  just 
beneath  the  insertion  of  the  left  sterno-mastoid 
muscle  is  occasionally  involved  and  secondary 
deposits  may  occur  in  the  inguinal  glands  and 
in  the  recto-vesical  fossa ;  not  infrequently  the 
growth  spreads  along  the  urachus  to  involve 
the  umbiHcus,  Avhere  a  hard  nodular  mass  can 
be  felt. 

Complications.  Perforation  may  occur,  general 
peritonitis  being  usually  prevented  bj'-  the 
presence  of  old  adhesions,  a  local  abscess  form- 
ing ;  less  frequently  the  colon  becomes  involved 
and  a  gastro-colic  fistula  results,  the  patient 


then  rapidly  dying  from  emaciation  due  to 
constant  faecal  vomiting  and  severe  diarrhoea. 
Severe  haemorrhages  are  unusual.  Other  termi- 
nal compHcations  are  suppuration,  gastritis 
pylephlebitis,  suppurative  parotitis,  thrombosis, 
septic  pneumonia,  empyema  and  infective  endo- 
carditis. 

Prognosis.  The  average  duration  of  life  after 
the  appearance  of  the  first  symptom  is  nine 
months ;  it  is  rarely  much  longer  unless  the 
growth  has  developed  on  the  top  of  an  old 
ulcer,  and  it  may  be  less  than  three  months. 
Temporary  improvement  may  occur  as  a  result 
of  rest  and  careful  dieting.  Death  is  most 
frequently  due  to  exhaustion ;  in  other  cases 
it  results  from  one  of  the  complications  already 
mentioned. 

Diagnosis.  Apart  from  the  discovery  of  a 
tumour,  the  constant  presence  of  occult  blood 
in  the  stools  is  the  most  important  sign  dis- 
tinguishing a  growth  from  other  gastric  dis- 
orders. The  absence  of  free  hydrochloric  acid 
is  of  somewhat  less  value ;  of  other  symptoms, 
the  loss  of  appetite,  and  the  wasting  out  of 
proportion  to  the  diminished  intake  of  food, 
are  most  characteristic.  Addison's  anaemia 
may  closely  simulate  a  growth  of  the  stomach ; 
the  presence  of  occult  blood  in  the  stools  is 
distinctive  of  the  latter  and  does  not  occur 
in  the  former,  and  the  colour  index  of  the 
blood  is  always  less  than  the  normal  in  cancer. 

Treatment.  Medical  treatment  is  only  palli- 
ative. The  patient  should  be  allowed  to  eat 
what  he  likes,  but  small,  frequent  and  nutritious 
meals  are  most  suitable.  Attempts  should  be 
made  to  stimulate  the  appetite  by  means  of 
a  mixture  containing  hydrochloric  acid  and  a 
bitter,  and  the  mouth  and  tongue  should  be 
kept  as  clean  as  possible.  Drugs  must  be 
emploj'cd  for  the  relief  of  pain,  and  in  the  later 
stages  injections  of  morphia  are  generally 
essential  and  no  hesitation  should  be  felt  in 
giving  very  large  doses. 

If  pyloric  obstruction  is  present  the  abdo- 
men should  be  explored,  unless  the  patient  is 
in  extremis,  as,  even  if  a  radical  operation  is  im- 
possible, gastro -enterostomy  produces  marked, 
though  temporary  improvement.  Apart  from 
this  indication  laparotomj^  should  never  be 
performed  unless  there  is  a  distinct  chance  of 
removing  the  whole  tumour.  The  presence 
of  secondary  deposits  anywhere  in  the  body 
and  any  marked  degree  of  cachexia  render  the 
attempt  quite  useless.  The  most  favourable 
cases  are  those  in  which  a  probable  diagnosis 
has  been  made  in  the  absence  of  a  tumour  or 
in  the  presence  of  a  small,  localised  and  movable 
one.  At  the  operation  a  considerable  margin 
of  normal  stomach  and  the  tymphatic  glands  in 
the  neighbourhood  should  be  simultaneously 
removed.  A.  F.  H. 
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SARCOMA    OF    THE    STOMACH 

Etiology.  Sarcoma  of  the  stomach  occurs 
with  one-fortieth  the  frequency  of  carcinoma. 
Males  and  females  are  equally  affected  and  no 
age  is  spared,  but  the  disease  is  relatively  more 
frequent  under  the  age  of  thirty  than  carcinoma. 
Symptoms.  The  symptoms  and  signs  do  not 
differ  from  those  of  carcinoma.  The  possibility 
of  sarcoma,  should,  however,  always  be  con- 
sidered in  patients  under  the  age  of  thirty. 

A.  F.  H. 


H^EMATEMESIS 

Etiology.  Hsematemesis  results  most  fre- 
quently from  gastric  ulcer.  It  occurs,  generally 
in  smaller  quantities,  in  cancer  of  the  stomach 
and  in  rare  instances  as  a  result  of  injury  or 
poisoning.  The  term  gastrostaxis  has  been 
applied  to  the  hsemorrhage  which  has  been 
supposed  to  occur,  especially  in  chlorotic  girls, 
in  the  absence  of  any  organic  lesion ;  but  it  is 
probable  that  very  small,  rapidly  healing  and 
often  multiple  acute  ulcers  are  present  in  such 
cases.  Hsematemesis  may  result  from  the 
congestion  of  the  mucous  membrane  in  cirrhosis 
of  the  liver  and  rarely  in  heart  failure,  and 
bleeding  from  the  stomach  maj^  occur  in 
hsemorrhagic  diseases.  Finally,  blood  from 
the  naso-pharynx,  mouth,  oesophagus  and  lungs 
may  be  swallowed  and  vomited. 

Diagnosis.  The  possibility  of  malingering 
should  be  considered  in  hysterical  girls  if 
nocturnal  hsematemesis  occurs  during  menstrua- 
tion ;  the  absence  of  blood  from  the  faeces  would 
confirm  such  a  suspicion.  Direct  examination 
of  the  nose,  gums  and  pharynx  excludes  the 
possibility  of  the  blood  coming  from  these 
sources.  In  cirrhosis  of  the  liver  oesophageal 
varices  are  more  frequently  the  source  of  the 
hsemorrhage  than  the  stomach  itself.  Severe 
hsemorrhage  rarely  occurs  in  carcinoma  of  the 
oesophagus,  in  which  the  diagnosis  is  generally 
clear  from  the  other  symptoms  and  the  X-ray 
examination.  Hsematemesis  may  be  dis- 
tinguished from  haemoptysis  by  the  fact  that 
in  the  former  the  blood  is  generally  dark,  partly 
coagulated  and  mixed  -with  more  or  less  food, 
whereas  in  the  latter  it  is  bright  red,  frothy  and 
unclotted ;  in  the  former  the  symptoms  and 
signs  point  to  gastric  disease,  in  the  latter  to 
disease  of  the  lungs  or  the  heart ;  in  the  former 
melsena  is  a  constant  sequel  and  the  haemor- 
rhage is  not  often  repeated,  A^hereas  in  the 
latter  no  melaena  occurs  and  the  patient 
generally  continues  to  expectorate  blood-tinged 
sputum  for  several  days. 

Treatment.  The  patient  should  be  kept 
in  a  supine  position,  and  should  not  leave  his 
bed  even  to  micturate  or  defsecate  until  there 


has  been  no  hsemorrhage  for  forty-eight  hours. 
In  order  to  keep  him  completely  at  rest  it  is; 
generally  advisable  to  inject  morphia,  but  noi 
other  drug   is  indicated.     Nothing  should  be 
given    by    mouth    for    twelve    hours ;     small 
quantities  of  dilute  citrated  milk  may  then  bej 
given  as  described  in  the  treatment  of  gastric  j 
ulcer,    but    if    haemorrhage    recurs    starvation! 
should  be  continued  for  three  days  and  rectal  j 
salines    administered.     No  addition  should  be  I 
made  to  the  milk  until  forty-eight  hours  after 
the  disappearance  of  all  blood  from  the  stools. 
An  enema  may  be  given  for  constipation  on 
the  third  day  after  the  hgemorrhage. 

If  the  haemorrhage  continues  to  a  dangerous  | 
extent  the  throat  should   be  cocainized    and  j 
a  stomach-tube  passed ;  the  stomach  is  emptied  j 
by  compression    and    then  washed  with  iced 
water  until  the  latter  is  no  longer  tinged  with 
blood,   when   a  drachm  of  adrenalin  chloride 
may  be  left  in  the  stomach  yviWx  the  last  half- 
pint   of   water.     If   collapse   is   serious,   saline 
solution  should  be  administered  continuously 
per  rectum. 

As  it  is  very  rare  for  death  to  occur  from  a 
single  hsemorrhage,  no  operation  should  be 
performed,  except  in  patients  past  middle  age, 
when  the  haemorrhage  probably  occurs  from  a 
sclerotic  vessel  which  cannot  contract ;  an 
attempt  should  then  be  made  to  ligature  the 
bleeding  point.  If  haematemesis  recurs  more 
than  once  in  large  quantities  or  repeatedly  in 
small  quantities,  gastro-enterostomy  should  be 
performed  and,  if  possible,  the  ulcer  should  be 
excised.  A.  F.  H. 


DISEASES     OF    THE    INTESTINES 
Methods  of  Examination 

1.  Size,  Shape  and  Position.  The  caecum  and 
iliac  colon  are  the  only  parts  of  the  bowel  which 
are  always  palpable  under  normal  conditions. 
Other  parts  of  the  colon  can  be  felt  when  in  a 
state  of  spasm  or  when  filled  with  hard  faeces, 
and  tumours,  except  in  the  neighbourhood  of 
the  splenic  flexure  and  in  the  pelvis,  can  often 
be  recognized  by  abdominal  examination  at 
an  early  stage.  In  all  intestinal  cases  a  rectal 
examination  must  be  made,  as  by  this  means 
not  only  the  rectum  but  also  the  pelvic  colon 
can  be  palpated.  The  size,  shape  and  position 
of  the  whole  colon  in  the  horizontal  and  erect 
postures  can  only  be  satisfactorily  investigated 
by  means  of  the  X-rays,  a  bismuth  meal  or 
enema  having  previously  been  given. 

2.  Motor  Functions.  Abnormalities  in  the 
passage  of  food  through  the  small  intestine  can 
be  discovered  by  listening  over  the  csecum  at 
intervals  after  the  first  meal  of  the  day,  as 
normally    the    sounds    begin    to    be    heard   in 
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this  situation  four  hours  after  breakfast. 
Intestinal  stasis  can  be  recognized  in  weU- 
marked  cases  by  palpation,  if  the  colon  has 
previously  been  emptied  by  means  of  enemata ; 
accumulation  of  faeces  in  the  ascending  colon, 
for  example,  indicates  stasis  in  this  situation, 
j  and  the  presence  of  a  large  quantity  in  the 
'  rectum  or  pelvic  colon,  unaccompanied  by  a 
desire  to  defsecate,  proves  the  existence  of 
dyschezia. 

A  rough  indication  of  the  degree  of  intestinal 
stasis  can  be  obtained  by  giving  three  charcoal 
lozenges  at  6  p.m.,  as  under  normal  conditions 
the  stools  passed  on  the  foUowdng  morning 
should  be  black.  The  only  accurate  method, 
however,  by  means  of  which  the  rate  of  passage 
through  each  part  of  the  bowel  can  be  deter- 
mined is  by  means  of  the  X-rays.  Two  ounces 
of  bismuth  oxychloride  are  given  at  breakfast, 
the  bowels  having  previously  been  thoroughly 
emptied  by  enemata.  Periodical  examina- 
tions are  then  made,  the  position  of  the 
most  advanced  part  of  the  bismuth  shadow 
at  any  time  being  of  more  importance  than  the 
persistence  of  the  shadow  in  some  more  proxi- 
mate portion  of  the  alimentary  canal.  The 
caecum  is  normally  reached  in  four  hours,  the 
hepatic  flexure  in  six,  the  splenic  flexure  in  nine 
and  the  pelvi-rectal  flexure  in  twelve  hours. 

3.  Chemical  Functions.  The  stools  should 
first  be  examined  whilst  an  ordinary  diet  is 
being  taken :  if  necessary  a  second  examination 
may  be  made  after  the  patient  has  been  on  a 
fixed  diet  containing  a  considerable  quantity  of 
milk  and  some  raw  meat  for  two  days.  The  con- 
sistence, smell,  colour  and  reaction  of  the  stools 
should  be  noted,  abnormal  acidity  indicating 
excessive  fermentation  and  abnormal  alkalinity 
excessive  putrefaction.  The  presence  of  mucus, 
blood  or  pus  indicates  organic  disease ;  if  the 
two  former  are  intimately  mixed  with  the  stools, 
the  blood  being  only  present  in  an  altered  con- 
dition recognizable  by  chemical  means  but  not  by 
the  microscope,  they  are  derived  from  the  small 
intestine ;  the  larger  the  fragments  of  mucus  and 
the  brighter  the  colour  of  the  blood  the  lower 
is  their  source.  The  presence  of  pus  always 
indicates  disease  of  the  colon,  as  any  produced 
in  the  small  intestine  is  digested.  A  small 
quantity  of  the  stool  should  be  rubbed  with 
water  and  placed  on  a  black  plate ;  fragments 
of  undigested  food  may  then  be  recognized, 
excess  of  meat  fibres  indicating  insufficient 
pancreatic  digestion,  excess  of  vegetable  residue 
insufficient  cellulose  digestion  ("  fermentative 
intestinal  dyspepsia"),  and  the  presence  of 
fibrous  tissue  deficient  gastric  digestion. 

In  cases  of  diarrhoea  a  small  quantity  of  faeces 
mixed  with  water  should  be  incubated  for 
twenty-four  hours  in  an  apparatus  in  which 
the  gas  evolved  can  be  collected.     If  more  than 


a  very  small  quantity  is  produced  the  condition 
is  abnormal.  Its  smell  and  the  reaction  of  the 
stool  after  incubation  indicate  whether  the 
evolution  of  gas  is  due  to  excessive  fermentation 
or  excessive  putrefaction. 

Microscopic  examination  shows  the  presence 
of  pus,  shreds  of  fibrous  tissue  and  the  ova  of 
intestinal  worms. 

Chemical  examination  is  of  no  great  im- 
portance, except  for  the  recognition  of  "  occult 
blood  " ;  for  this  the  patient  should  be  put  on 
to  a  meat-free  diet  for  three  days. 

A  bacteriological  examination  of  the  stools 
is  often  useful  in  colitis.  The  presence  of  a 
relative  excess  of  streptococci,  or  the  presence 
of  abnormal  organisms,  such  as  pneumococci 
or  tubercle  bacilli,  may  be  discovered.  In  some 
cases  it  may  be  necessary  to  estimate  the 
opsonic  index  against  the  different  organisms 
found  in  the  stools  in  order  to  discover  which 
is  the  cause  of  the  disease. 

4.  Sigmoidoscope  Examination.  In  all  cases 
in  which  there  is  any  possibility  of  organic 
disease  of  the  colon  a  proctoscopic  and  sig- 
moidoscopic  examination  should  be  made  after 
the  colon  has  been  washed  out  Avith  water 
enemata.  In  cases  associated  wdth  constipation 
an  aperient  should  be  given  twenty-four  hours 
before  the  examination.  It  is  most  satisfactorily 
performed  without  an  anaesthetic  in  the  knee- 
elbow  position,  but  it  is  generally  advisable  to 
inject  morphia  an  hour  before,  and  when  the 
anal  canal  is  ulcerated  a  general  anaesthetic  may 
be  required.  A.  F.  H. 


FUNCTIONAL    DISEASES    OF    THE   INTESTINES 

I. — Constipation 

All  cases  of  constipation  may  be  divided 
into  two  classes,  according  to  which  of  the 
two  great  physiological  processes  which  main-  • 
tain  the  regular  action  of  the  bowels  is 
deranged.  In  the  first,  intestinal  constipation, 
the  passage  through  the  intestines  is  delayed, 
whilst  defaecation  is  normal;  in  the  second, 
dyschezia,  there  is  no  delay  in  the  arrival  of  the 
faeces  in  the  pelvic  colon,  but  their  final  excretion 
is  not  adequately  performed. 

Intestinal  Constipation. — ^Delay  in  the  passage 
of  faeces  through  the  intestines  is  due  to  the 
motor  activity  of  the  intestines  being  deficient, 
or  to  the  force  required  to  carry  the  faeces  to 
the  pelvic  colon  being  excessive.  The  motor 
activity  of  the  colon  may  be  deficient  owing  to 
weakness  of  the  musculature,  deficient  reflex 
activity,  inhibition  or  uncontrolled  and  irregular 
action.  Weakness  of  the  musculature  may  be 
due  to  congenital  hypoplasia,  which  is  the  cause 
of  the  constitutional  constipation  from  which 
several    members    of    a    family    may    suffer; 
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acquired  hypoplasia,  which  is  the  cause  of 
senile  constipation  and  the  constipation  which 
may  follow  such  local  diseases  as  dysentery; 
and  functional  insufficiency  without  structural 
change,  as  in  chlorosis,  acute  fevers  and  the 
cachexia  of  cancer  and  tuberculosis.  The 
reflexes  which  maintain  intestinal  activity  may 
be  deficient  owing  to  the  stimulation  being  too 
weak  on  account  of  lack  of  mechanical  and 
chemical  stimulants  in  the  food  or  of  want  of 
exercise.  They  are  also  deficient  when  the 
excitability  of  the  mucous  membrane  is 
impaired  as  a  result  of  catarrh  and  of  long- 
continued  irritation  by  purgatives.  Lastly, 
constipation  is  a  very  frequent  symptom  of 
neurasthenia  and  hypochondriasis,  as  the  de- 
pressed condition  of  the  nervous  system  leads 
to  a  diminished  response  to  the  stimuli  which 
normally  excite  intestinal  activity.  The  in- 
hibitory sympathetic  nerves  may  be  stimulated 
directly  in  lead  poisoning,  centrally  by  depress- 
ing emotions,  and  reflexly  in  painful  diseases 
and  injuries  of  any  part  of  the  body,  but 
particularly  of  the  abdominal  and  pelvic 
viscera. 

Constipation  may  result  from  painful  spasm, 
induced  reflexly  by  the  presence  of  an  irritant 
in  the  colon  of  a  patient  with  an  abnormally 
excitable  nervous  system  {enterospasm,  spastic 
constipation).  The  nervous  factor  is  shown 
by  the  neurotic  temperament  of  most  patients 
affected  with  spastic  constipation  and  the 
frequent  history  of  worry  or  overwork  imme- 
diately preceding  an  attack,  as  well  as  by  the 
good  effect  of  belladonna.  The  irritant  which 
gives  rise  to  the  exaggerated  reflexes  is  in  most 
cases  hard  faeces,  the  retention  of  which  results 
from  the  ordinary  neurasthenic  constipation, 
which  is  generally  present  in  the  intervals 
between  the  attacks.  Similar  spasmodic  con- 
tractions of  the  intestines  occur  as  a  result  of 
poisoning  by  nicotine  and  lead. 

The  work  to  be  done  by  the  intestinal 
musculature  is  excessive  whenever  the  bulk  or 
consistence  of  the  faeces  offers  more  than  the 
normal  degree  of  resistance,  especially  as  the 
result  of  insufficient  consumption  of  water  and  of 
excessive  loss  of  water  in  the  urine  in  diabetes, 
and  when  there  is  a  diminution  in  the  intestinal 
lumen  owing  to  organic  stricture,  pressure 
exerted  from  \\dthout  and  intussusception. 

Dyschezia. — Dyschezia  is  due  to  a  want  of 
proper  proportion  between  the  power  of 
expeUing  the  faeces  from  the  pelvic  colon  and 
rectum  and  the  force  required  to  do  this 
completely.  It  may  therefore  be  due  to  in- 
efficient defaecation,  or  to  an  obstacle  to  efficient 
defsecation,  such  as  abnormally  hard  and  bulky 
faeces  and  functional  and  organic  strictures  of 
the  rectum  and  anal  canal.  Dyschezia  due  to 
inefficient   defaecation   is   most   commonly   the 


result  of  disregarding  the  call  to  defsecation 
either  on  account  of  ignorance  or  laziness,  or  of 
fear  of  pain  in  diseases  of  the  anus  and  the 
neighbouring  organs.  If  the  call  to  defaecation 
is  disregarded,  the  sensation  of  fulness  in  the 
rectum  passes  off  owing  to  relaxation  of  the 
tonic  contraction  of  its  muscular  coat.  If  it  is 
again  disregarded  after  its  return  on  the  arrival 
of  more  faeces  in  the  rectum,  further  relaxation 
occurs.  More  and  more  faeces  accumulate  in 
the  rectum,  the  muscular  coat  of  which  becomes 
more  and  more  relaxed.  As  the  force  required 
to  empty  the  rectum  when  over-distended  with 
faeces  is  much  greater  than  that  required  under 
normal  conditions,  evacuation  is  now  likely 
to  be  incomplete,  even  if  a  great  effort  be 
made,  and  it  may  finally  become  impossible 
without  mechanical  aid.  Consequently  faeces 
are  alwa3^s  present  in  the  rectum  instead  of 
only  for  a  few  minutes  before  defaecation,  and 
the  lumen  of  the  rectum  is  permanently  in- 
creased owing  to  its  atonic  condition. 

Dyschezia  may  be  due  to  various  other  causes, 
such  as  weakness  of  the  voluntary  muscles  of 
defaecation,  the  assumption  of  an  unsuitable 
position  during  defaecation,  and  hysteria.  But 
whatever  the  primary  cause,  the  final  result 
is  the  same.  The  incomplete  evacuation  of  the 
rectum  results  in  an  accumulation  of  faeces  and 
consequent  atony  and  dilatation  of  the  rectum. 

Congenital  deficiency  of  the  muscle-sense  of 
the  rectum  causes  the  dyschezia  which  occurs 
not  uncommonly  in  infants,  in  whom  the  slight 
additional  distension  produced  by  the  introdu- 
tion  of  a  finger  or  a  piece  of  soap  into  the 
rectum  results  in  an  adequate  stimulus.  In  the 
majority  of  cases  the  muscle-sense  develops 
when  the  infant  grows  older,  but  occasionally 
this  may  be  the  starting-point  of  dyschezia 
which  lasts  through  life.  The  rectal  muscle- 
sense  is  abolished  or  defective  in  diseases  of  the 
spinal  cord,  in  which  the  defaecation  centre 
itself  or  the  fibres  connecting  it  with  the  brain 
are  involved. 

In  addition  to  the  two  great  classes  of  con- 
stipation already  considered  there  is  a  third, 
which  is  due  to  the  quantity  of  faeces  formed 
being  insufficient  to  produce  an  adequate 
stimulus  in  the  pelvic  colon  and  rectum,  and  to 
a  less  extent  in  the  rest  of  the  colon.  The 
insufficient  bulk  of  faeces  is  due  to  an  inadequate 
quantity  of  food  residue  reaching  the  colon  as 
a  result  of  anorexia  or  of  oesophageal  and  pyloric 
obstruction,  or  to  excessive  digestion  of  food, 
the  result  of  a  "  greedy  colon." 

Symptoms.  Defaecation  generally  occurs  with 
insufficient  frequency.  Sometimes,  however, 
the  bowels  are  opened  daily  or  several  times  a 
day  {pseudo-diarrhoea)  when  the  total  quantity 
is  insufficient  and  the  stools  are  abnormally 
hard  and  dry. 
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It  is  important  to  distinguish  the  symptoms 
I   of  constipation  from  those  of  the  conditions, 
!   such  as  neurasthenia  and  chlorosis,  -nhich  may- 
give  rise   to  it.     There  is  no  doubt  that  neu- 
rasthenia, hypochrondriasis,  insanity,  epilepsy, 
asthma,   nephritis,  diabetes,   chlorosis,   painful 
pelvic  disorders  and  many  other  diseases  may 
be  greatly  aggravated  by  constipation.     Apart 
from    these    conditions,    headache,    slackness, 
abdominal  discomfort,  colic  and  neuralgic  pains 
!    in  the    back    and   down   the   legs  may  result 
I    directly   from    constipation.     In    rare    cases    a 
fgecal    tumour    and    faecal    obstruction    occur. 
Finally  constipation  may  be  the  direct  cause 
of    haemorrhoids,     various     forms     of     colitis, 
appendicitis   and   diverticula   and   volvulus   of 
the  colon. 

Treatment.  Under  no  circumstances  should 
the  patient  fail  to  make  an  effort  to  open  his 
bowels  after  breakfast,  even  if  he  feels  no  desire 
to  do  so,  and  a  call  to  defsecation  felt  at  any 
j  other  hour  in  the  day  should  be  obeyed  at  once 
I  at  whatever  inconvenient  time  it  may  occur. 
Sufficient  time  should  always  be  spent  over  the 
act  of  defsecation,  and  it  may  be  advisable  to 
pay  two  visits  to  the  closet  at  short  intervals. 
In  order  to  prevent  the  temptation  to  hurry 
over  defsecation  the  closet  should  be  clean, 
devoid  of  smell  and  properly  warmed  in  winter. 
In  dyschezia  a  footstool  nine  inches  lower  than 
the  seat  should  be  provided,  so  that  the  crouching 
position  may  be  assumed  during  defsecation. 

It  is  important  to  see  that  sufficient  food  is 
taken,  as  constipation  is  often  as  much  due  to 
its  insufficient  quantity  as  to  its  unsuitable 
quality.  The  diet  should  contain  an  increased 
proportion  of  fat  and  of  vegetable  foods, 
especially  those  which  contain  much  cellulose, 
organic  acids  and  sugar.  In  addition  to  that 
taken  vnih.  meals,  a  glass  of  cold  water  should 
be  drunk  before  breakfast,  another  half  an  hour 
before  dinner,  and  a  third  just  before  retiring 
to  bed. 

The  majority  of  cases  of  constipation  can  be 
cured  without  drugs  if  proper  treatment  is 
instituted  at  a  sufficiently  early  stage.  In 
dyschezia  purgatives  are  either  absolutely 
useless,  or  they  only  have  an  effect  when  fluid 
stools  are  produced,  a  considerable  quantity 
of  fluid  and  nutritive  material  being  thereby 
wasted.  In  curable  diseases,  such  as  chlorosis 
and  neurasthenia,  and  in  chronic  renal  diseases, 
diabetes  and  insanity,  aU  of  which  conditions 
are  aggravated  by  the  constipation  which  is 
commonly  present,  purgatives  should  be  regu- 
larly given.  They  are  also  useful  for  making 
the  stools  soft  when  defsecation  is  painful  as  a 
result  of  inflamed  haemorrhoids  or  anal  ulcer 
and  in  diseases  of  the  pelvic  organs,  and  when 
straining  at  stool  is  accompanied  by  danger, 
as  in  patients  liable  to  cerebral  haemorrhage. 


In  those  cases  of  constipation  due  to  other 
causes,  in  which  non-medical  treatment  proves 
insufficient,  purgatives  must  also  be  used,  but 
an  effort  should  be  made  to  dispense  ■nith  drugs 
at  the  earliest  possible  moment.  The  stool 
produced  by  an  aperient  should  be  normal  in 
size  and  consistence,  and  should  not  deprive 
the  bod}^  of  any  water  or  nutritive  material 
which  ought  to  be  absorbed.  The  dose  should 
be  so  regulated  that  one  stool  is  passed  every 
day  and  the  desire  to  defaecate  is  felt  immedi- 
ately after  breakfast.  The  aperient  should 
cause  no  pain  or  discomfort,  and  should  not 
irritate  the  intestinal  mucous  membrane  suffi- 
ciently to  produce  any  inflammatory  change. 
If  it  is  probable  that  the  purgative  will  be 
required  permanently,  one  such  as  aloes, 
cascara  or  senna  should  be  chosen,  which  is 
likely  to  maintain  its  good  effect  without 
any  increase  in  the  dose  being  required. 

In  constipation  due  to  a  greedy  colon  the 
bulk  of  the  faeces  must  be  increased  by  the 
administration  of  some  unirritating  substance, 
such  as  liquid  paraffin  or  agar-agar,  which  passes 
through  the  intestines  Avithout  undergoing  de- 
compjsition  or  absorption.  Liquid  paraffin  is 
particularly  valuable  when  the  faeces  are  hard 
and  dry;  it  is  therefore  useful  in  certain  other 
forms  of  constipation  besides  that  due  to  a 
greedy  colon,  as,  for  example,  in  diabetes. 
In  dyschezia  also  the  soft  stools  which  result 
from  its  use  are  expelled  with  less  difficulty 
than  ordinary  faeces.  From  one  drachm  to 
half  an  ounce  should  be  taken  with  meals  two 
or  three  times  a  day. 

The  majority  of  cases  of  moderately  severe 
constipation  are  more  or  less  cumulative,  excess 
of  fseces  being  always  present  in  the  large 
intestines.  It  is  therefore  necessary  that  the 
colon  should  be  completely  evacuated  before 
other  methods  of  treatment  are  adopted.  It  is 
generally  possible  to  empty  the  bowels  completely 
by  means  of  a  dose  of  castor  oil,  followed,  if 
necessary,  by  a  saline  purge.  In  severe  cases, 
however,  it  is  necessary  to  remove  the  accumu- 
lation of  fseces  from  the  large  intestine  by 
enemata  before  other  treatment  is  attempted, 
and  in  rare  instances  the  rectum  can  only  be 
emptied  by  means  of  the  finger. 

It  is  essential  in  treating  dyschezia  to  keep 
the  rectum  and  pelvic  colon  empty,  so  that 
they  may  in  time_^regain  their  normal  tone  and 
contractile  power.  This  can  only  be  accom- 
plished by  the  regular  use  of  enemata  of  water 
or  glycerine.  The  bulk  of  the  water  enemata 
and  the  strength  of  the  glycerine  enemata 
should  be  gradually  reduced.  As  a  rule  the 
tone  and  contractile  power  slowly  return  and 
a  cure  finally  results.  In  very  exceptional 
cases  the  atony  and  paralysis  of  the  rectum  are 
so    complete   that   recovery   is   impossible;    in 
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such  cases  treatment  by  enemata,  though  it 
does  not  cure,  is  the  only  Avay  in  Avhich  a  regular 
evacuation  can  be  obtained. 

A  cold  batli  or  a  cold  douche  after  a  hot 
bath  is  a  very  valuable  addition  to  the  series 
of  stimuli  which  lead  to  the  morning  evacuation. 
The  spasm  in  spastic  constipation  is  often  bene- 
fited by  a  hot  bath,  and  when  constipation  is 
due  to  some  painful  pelvic  condition  the  latter 
and  the  associated  spasm  of  the  sphincter  ani 
may  be  relieved  by  the  use  of  a  hot  sitz-bath. 

Regular  exercise  in  the  open  air  is  one  of  the 
most  important  means  of  preventing  constipa- 
tion, especially  in  individuals  Avho  follow  a 
sedentary  occupation.  It  increases  the  appe- 
tite, diverts  the  mind,  strengthens  the  voluntary 
muscles  of  defalcation  and  stimulates  the 
intestinal  movements.  When  any  of  the 
voluntary  muscles  of  defsecation  are  weak, 
considerable  benefit  can  be  gained  by  the 
performance  of  Swedish  exercises  every  morning 
and  evening.  WTienever  constipation  is  due  to 
want  of  actiWty  of  the  intestinal  musculature, 
the  condition  of  the  latter  may  be  improved 
by  deep  abdominal  massage. 

Dyschezia  is  often  associated  A\ith  viscerop- 
tosis, both  being  due  to  weakness  of  the 
abdominal  muscles.  In  such  cases  a  proper 
support  is  of  great  value  {vide  Visceroptosis). 

A.  F.  H. 

II. — Diarrhoea 

Diarrhoea  is  a  condition  in  which  fluid  stools 
are  passed.  Defsecation  generally  occurs  several 
times  in  the  day,  but  mere  frequency  is  not 
diarrhoea,  as  it  may  even  occur  in  constipation. 
The  actual  cause  of  diarrhoea  is  the  abnormally 
rapid  passage  of  fseces  through  the  colon,  which 
allows  insufficient  time  for  fluid  to  be  absorbed. 
This  may  be  due  to  (1)  excessive  stimulation 
and  (2)  over-excitability  of  the  neuro-muscular 
mechanism  which  controls  the  intestinal  move- 
ments. 

1.  Excessive  Stimulation  of  Motor  Activity. 
This  may  result,  especially  in  neurotic  indi- 
\4duals,  from  excitement,  but  it  is  most 
commonly  due  to  excessive  stimulation  of  the 
intestines  by  excess  of  vegetable  food,  decom- 
posing meat  or  cheese,  the  toxins  of  urgemia. 
Graves'  disease  and  septicaemia,  and  the 
products  of  excessive  fermentation  of  carbo- 
hydrates and  of  putrefaction  of  proteins.  Ex- 
cessive fermentation  occurs  as  a  result  of  the 
insufficient  digestion  of  cellulose  and  gives  rise 
to  the  symptoms  of  "  fermentative  intestinal 
dj'spepsia  "  {q.  v.).  Excessive  putrefaction  may 
result  from  absence  of  gastric  juice  {gastro- 
genous  diarrhoea  :  \ade  Achylia  Gastrica) ;  an 
abnormal  quantity  of  organisms  reaches  the 
intestines  and  the  connective  tissue  of  meat  is 
insufficiently  softened,  so  that  protein  and  fat 


are  protected  from  the  digestive  juices  in  the 
small  intestine  and  reach  the  colon  in  excess, 
where  they  are  liable  to  undergo  putrefaction.  , 
The  chemical  stimulants  of  intestinal  move- 
ments already  referred  to  also  stimulate  the 
secretion  of  intestinal  juice  and  mucus.  In 
severer  cases,  where  definite  inflammation  or 
ulceration  have  resulted,  serous  exudation  also 
occurs.  Moreover,  in  acute  colitis,  especiahy 
when  associated  with  ulceration,  absorption  is 
diminished,  so  that  the  fseces  remain  fluid  as 
they  traverse  the  colon.  Thus  additional 
material  is  provided  for  the  action  of  putre- 
factive organisms,  which  at  the  same  time 
increase  in  number,  as  the  intestinal  contents 
act  as  a  favourable  culture  medium  for  them. 

Treatment.  In  all  cases  mechanical  irritation 
should  be  avoided  as  much  as  possible  ;  the  food 
should  therefore  be  well  chewed,  and  raw 
vegetables,  pickles,  raw  fruit,  nuts,  porridge, 
whole-meal  brown  bread,  tough  meat  and  hard- 
boiled  \\  hite  of  egg  should  be  avoided.  Water, 
weak  tea  and  milk  may  be  drunk;  aerated 
waters  should  be  avoided,  but  a  smaU  quantity 
of  alcohol,  especially  in  the  form  of  whisky, 
may  be  allowed. 

In  fermentative  diarrhoea  starch  should  at 
first  be  completely  excluded  from  the  diet, 
but  sugar,  malt  extract  and  milk  or  kephir  are 
allowed.  "When  the  diarrhoea  has  stopped, 
cellulose-free  starch,  such  as  arrowroot,  may  be 
given,  but  no  potatoes,  white  bread  or  rice 
for  several  weeks,  and  no  vegetables  containing 
a  greater  quantity  of  cellulose  until  still  later. 

A  lacto-vegetarian  diet  is  most  suitable  for 
putrefactive  diarrhoea.  Some  of  the  milk  may 
be  replaced  by  sour  milk.  No  meat  should  be 
allowed  until  the  diarrhoea  has  ceased  for  a 
fortnight. 

For  the  drug  treatment  of  diarrhoea,  vide 
Colitis. 

2.  Over-excitahility  of  the  Neuro-nmscular 
Mechanism  which  controls  Intestinal  Movements. 
When  the  mucous  membrane  of  the  colon  is 
acutely  inflamed  or  ulcerated  any  mechanical 
or  chemical  stimulant  is  likely  to  produce  an 
excessive  reflex  response,  so  that  the  tendency 
to  diarrhoea  in  such  cases  is  increased.  The 
taking  of  food  reflexly  stimulates  intestinal 
activity ;  in  some  neurotic  indi\aduals  the  effect 
is  so  much  exaggerated  that  a  liquid  stool  is 
passed  immediately  after  each  meal. 

Treatment.  This  condition  can  be  overcome  by 
means  of  bromides  and  belladonna,  and  in  severe 
cases  codein,  given  before  meals.         A.  F.  H. 

III. — Intestinal   Flatulence 

Etiology.  An  excess  of  gas  in  the  intestines — 
intestinal  flatulence — may  result  from  (1)  excess 
of  gas  being  added  to  that  already  present,  or 
(2)  too  little  gas  being  ehminated. 
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1 .  Excess  of  gas  may  be  added  to  that  already 
present  as  a  result  of  (a)  excessive  production 
of  gas  by  fermentation  of  carbohj^drates  and, 
to  a  much  less  extent,  putrefaction  of  proteins, 
and  (6)  aerophagy  (q.v.).  Excessive  fermenta- 
tion occurs  whenever  the  diet  contains  excess 
of  vegetable  food,  in  infective  colitis,  in  which 
there  may  also  be  excessive  putrefaction,  and 
in  the  condition  known  as  fermentative  intestinal 
dyspepsia,  which  is  due  to  deficient  digestion 
of  cellulose. 

2.  Too  little  gas  is  eliminated  from  the 
intestine  owing  to  (a)  deficient  absorption  in 
cohtis  and  obstruction  to  the  portal  circulation 
in  heart  failure  and  cirrhosis  of  the  liver,  and 
(&)  deficient  expulsion  in  constipation,  which 
may  cause  retention  of  gas  as  well  as  of  faeces. 

Symptoyns.  Intestinal  flatulence  gives  rise 
to  a  sensation  of  fulhiess  and  pressure  in  the 
abdomen  and  the  occurrence  of  borborygmi. 
If  severe,  the  distension  may  lead  to  palpitation 
and  dyspnoea  by  pushing  the  diaphragm  up- 
wards. Distension  of  the  intestines  acts  as  a 
stimulant  to  their  contraction,  so  that  flatulence 
is  often  associated  ^-ith  colic,  which  is  at  once 
reheved  on  passing  flatus. 

In  fermentative  intestinal  dyspepsia  the  tongue 
is  furred,  the  appetite  poor  and  the  abdomen 
somewhat  tender.  The  bowels  are  opened 
several  times  a  day,  the  stools  being  unformed, 
yeUow,  frothy  and  smelling  of  butyric  acid. 
They  contain  much  starchy  residue ;  when 
put  in  an  incubator  they  undergo  excessive 
fermentation. 

For  treatment,  vide  Constipation,  Diarrhoea 
and  Aerophagy.  A.  E.  H. 

ORGANIC    DISEASES    OF   THE    INTESTINES 

{Vide  also  Cancer  of  the  Intestine,  Intestinal 
Obstruction  and  Intussusception.) 

COLITIS 
I. — Catarrhal  Colitis 

(a)  Acute. — Etiology.  Acute  catarrhal  cohtis 
occurs  most  frequently  as  a  result  of  food 
poisoning,  either  alone  or  associated  with  acute 
gastritis  and  enteritis.  It  may  also  be  a  symp- 
tom of  specific  fevers  and  various  toxaemias, 
especially  uraemia  and  Graves'  disease,  and  may 
result  from  the  ingestion  of  poisons. 

Symptoms.  The  chief  symptom  is  diarrhoea, 
the  stools  being  frequent,  fluid  and  offensive ; 
they  contain  mucus,  sometimes  blood,  but  no 
food  residue,  unless  the  small  intestine  is  simul- 
taneously affected.  Abdominal  discomfort  is 
present  and  paroxysms  of  colicky  pain  are 
frequent.  In  severe  cases  there  may  be  well- 
marked  general  symptoms  with  a  high  tempera- 
ture and  a  rapid  pulse.     As  a  rule  the  condition 


rapidly    improves,    but    it    may    develop    into 
chronic  colitis. 

Treatment.  Nothing  but  water  should  be 
taken  by  the  mouth  during  the  first  twenty-four 
hours ;  cellulose -free  starches  may  then  be  given, 
but  no  further  change  in  diet  is  permissible 
until  the  diarrhoea  has  ceased,  after  ^^hich  the 
return  to  normal  diet  should  be  gradual.  No 
attempt  should  be  made  to  stop  the  diarrhoea 
for  the  first  twenty-four  hours,  but  if  it  continues 
after  that  opium  may  be  given.  The  pain  can 
best  be  relieved  by  the  use  of  warm  applica- 
tions. The  patient  should  be  kept  strictly 
confined  to  bed  vmtil  the  diarrhoea  has  ceased 
for  twenty -four  hours. 

(6)  Chronic. — Etiology.  The  most  common 
cause  of  chronic  catarrhal  colitis  is  constipation, 
the  catarrh  being  the  result  of  irritation  by 
retained  faeces.  It  is  generally  most  marked 
in  the  distal  part  of  the  colon,  where  retention 
is  most  common.  The  constant  consumption 
of  irritating  food  and  the  habitual  use  of  certain 
drugs,  especially  aperients,  may  lead  to  chronic 
colitis.  Infection  of  the  bowels  with  pathogenic 
organisms,  introduced  in  the  food  or  water  or 
coming  from  some  septic  focus  in  the  mouth, 
may  cause  a  chronic  infective,  catarrhal  colitis, 
which  may  also  be  the  sequel  of  an  acute 
attack. 

Symptoms.  Diffuse  discomfort  and  a  sensa- 
tion of  fullness  are  commonly  present  in  the 
lower  part  of  the  abdomen.  Slight  attacks  of 
coHc  may  occur,  but  in  many  cases  there  is  no 
actual  pain.  The  abdomen  is  often  somewhat 
distended  and  tender.  The  discomfort  is 
generally  worse  after  meals  and  is  relieved  if 
the  bowels  are  well  opened.  In  cases  due  to 
mechanical  irritation  constipation  is  commonly 
present,  the  stools  being  hard  and  coated  tvdtb 
mucus.  In  infective  cases  there  is  generaUy 
diarrhoea ;  mucus  and  occasionaUy  blood  are 
found  in  the  fluid  stools,  but  there  is  no  excess 
of  food  residue  in  uncomplicated  cases. 

Treatment.  In  cases  due  to  irritation  by 
faeces,  food  and  drugs,  a  cure  rapidly  results 
on  relieving  the  constipation,  altering  the  diet 
and  stopping  the  drugs  respectively.  The  teeth 
should  be  put  into  good  order  and  the  food 
must  be  thoroughly  masticated.  If  possible  the 
use  of  purgatives  should  be  avoided,  though 
liquid  paraffin  is  often  useful,  as  it  makes  the 
stools  soft.  In  infective  colitis  milk  soured  by 
the  lactic  acid  bacillus  should  be  taken  unless 
the  stools  are  already  acid,  and  a  non-irritating 
diet  should  be  ordered.  In  severer  cases  the 
colon  should  be  washed  out  wdth  an  antiseptic 
solution,  such  as  sodium  salicylate  (thirty 
grains  to  the  pint),  once  a  day  immediately  after 
the  bowels  have  been  opened  spontaneously. 
Belladonna  should  be  given  before  meals,  with 
the  addition,  if  the  diarrhoea  persists,  of  codein 
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II. — Muco-Membranous  Colitis 

Etiology.  Muco-membranous  colitis  occurs 
four  or  five  times  more  frequently  in  women  than 
in  men.  It  generally  begins  between  the  ages 
of  twenty  and  forty-five.  Two  predisposing 
factors  are  invariably  present — constipation  and 
an  abnormal  nervous  system.  Retention  of 
faeces  in  an  individual  with  an  abnormally 
irritable  nervous  system  may  lead  reflexly  to 
over-activity  of  the  motor  and  secretory  fibres 
of  the  colon,  causing  respectively  painful  spasms 
and  excessive  secretion  of  mucus.  The  irrita- 
tion of  retained  faeces  generally  results  at  the 
same  time  in  the  production  of  a  true  catarrh, 
which  is  sometimes  increased  by  injudicious 
treatment  with  irritating  purgatives  or  injec- 
tions. 

Sym'ptoms.  Attacks  of  muco-membranous 
colitis,  which  are  often  brought  on  by  de- 
pressing emotions,  may  occur  at  intervals  of 
weeks  or  months  or  may  continue  without 
intermission.  During  an  attack  a  dull  aching 
pain  or  discomfort  is  more  or  less  constantly 
present,  and  paroxysms  of  colicky  pain  may 
occur  at  intervals.  The  pain  is  situated  most 
frequently  in  the  left  flank  and  iliac  fossa  and 
just  above  the  pubes;  at  the  same  time  the 
descending,  the  iliac  and  the  pelvic  colon  are 
often  tender  and  can  be  felt  as  a  contracted 
cord,  in  which  scybala  can  sometimes  be  dis- 
tinguished. Less  frequently  there  is  pain  and 
tenderness  in  the  csecum  and  ascending  colon, 
which  are  felt  to  be  more  firmly  contracted  than 
usual.  The  passage  of  faeces  and  membranes  or 
of  the  latter  alone,  whether  spontaneously  or  as 
the  result  of  treatment,  generally  gives  relief. 

The  constipation  present  in  the  intervals 
becomes  much  more  severe  during  an  attack. 
The  stools  consist  of  hard,  small  scybala,  which 
may  occasionally  be  moulded  into  thin  or  flat 
pieces  owing  to  spasm  of  the  anal  sphincter. 
Defsecation  is  often  accompanied  by  painful 
straining,  and  it  generally  leaves  a  sensation 
that  something  is  still  present  in  the  rectum. 
Attacks  of  spurious  diarrhoea  may  occur,  owing 
to  excessive  irritation  of  the  colon  by  the 
retained  faeces  leading  to  a  localised  acute 
colitis.  The  mucus  is  excreted  alone  or  with 
faeces  as  membranous  shreds,  which  may  in 
well-marked  cases  form  tubular  casts  of  the 
colon ;  they  are  often  called  skins  by  the  patient 
and  have  been  mistaken  for  tape-worms. 

Diagnosis.  There  cannot  be  much  difiiculty 
in  diagnosis  if  the  stools  are  seen,  but  in  some 
cases  membranes  are  only  discovered  on 
examining  the  ejecta  after  irrigation  of  the 
colon.  The  attacks  of  pain  may  closely  simulate 
appendicitis  or  biliary  colic,  but  the  passage  of 
the  membranes  clears  up  the  diagnosis. 

Associated      Conditions.      Muco-membranous 


'  colitis  is  occasionally  secondary  to  the  consti- 
\  pation  which  results  from  cancer  of  the  intestine ; 
it  is  therefore  important  to  make  an  examination 
of  the  rectum  and  pelvic  colon  by  the  sigmoido- 
scope in  all  cases  in  which  cancer  might  possibly 
be  present.  Pain  in  the  right  iliac  fossa  is  not 
uncommon,  but  in  the  majority  of  instances 
this  is  not  due  to  appendicitis,  but  to  the  colitis 
affecting  the  caecum  and  ascending  colon.  In 
rare  instances  chronic  or  recurrent  appendicitis, 
by  producing  constipation,  may  give  rise  in 
predisposed  individuals  to  muco-membranous 
colitis,  which  may  then  be  cured  by  appendi- 
cectomy.  Visceroptosis,  including  movable 
kidney,  is  frequently  present  \vith  muco- 
1  membranous  colitis.  Neurasthenic  dyspepsia, 
with  atonic  dilatation  of  the  stomach,  is  com- 
mon. The  appetite  is  poor  and  the  patients 
are  often  pale  and  thin. 

The  passage  of  intestinal  sand  is  almost  always 
associated  with  muco-membranous  colitis.     Its 
first  appearance  generally  coincides  with  that  of 
the  membranes ;  occasionally  it  is  only  observed 
after  the  colitis  has  existed  for  several  months 
or  years,  but  it  is  probable  that  in  many  such 
cases  its  presence  is  at  first  overlooked.    Only 
small    quantities   are   generally   passed.     It   is 
i  composed  of  irregular  brown  granules,  which 
I  are  never  crystalline  and  which  must  be  distin- 
guished from  the  false  intestinal  sand  formed 
of  wood  cells,  which  is  sometimes  passed  by 
:  individuals  who  have  eaten  a  large  quantity'-  of 
pears  and  more  rarely  of  bananas. 

Prognosis.  Muco-membranous  colitis  is  a 
very  chronic  disease.  If  treatment  is  begun  at 
an  early  stage  recovery  generally  foUows,  but 
when  the  condition  has  been  present  for  many 
years  the  outlook  is  very  unfavourable,  and 
even  if  improvement  occurs  the  likelihood  of  a 
relapse  is  considerable.  The  disease  does  not 
in  itself  shorten  life,  but  when  severe  and  of 
long  duration  it  may  cause  a  patient  to  become 
completely  bedridden. 

Treatment.     Treatment  must  be  directed  to 
the  removal  of  the  two  underlying  factors — the 
abnormal  condition  of  the  nervous  system  and 
I  the  constipation.     The  patient  should  be  en- 
'  couraged  to  think  as  little  as  possible  about  her 
illness  and  be  forbidden  to  make  minute  daily 
examinations  of  her  excreta.     She  should  avoid 
over-work  and  excitement,  but  her  mind  should 
i  be  kept  well  occupied  and  a  sufficient  amount 
I  of  exercise  in  the  open   air   should    be    taken 
every  day.     She  should  go  to   bed  early,  and 
in    some   cases    it  may  be  advisable  to  have 
breakfast  in  bed,  but  it  is  generally  unwise  for 
the  patient  to  be  kept  completely  at  rest,  a 
Weir-Mitchell  treatment  being  definitely  contra- 
indicated.     Removal  from  the  home  surround- 
ings to  a  hospital  or  some  health  resort  is  often 
very  useful. 
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In  the  majority  of  cases  the  best  results  are 
obtained  with  a  generous  mixed  diet,  but  coarse 
food  which  leaves  a  large  quantity  of  residue 
and  chemical  irritants  should  be  avoided.  Thin 
and  anaemic  patients,  who  have  often  un-wisely 
restricted  their  diet,  should  be  encouraged  to 
eat,  even  if  anorexia  be  present. 

At  the  commencement  of  treatment  every 
trace  of  faeces  accumulated  in  the  colon  must  be 
removed  by  means  of  castor  oil  andenemata; 
in  severe  cases  injections  of  six  to  ten  ounces  of 
oHve  oil  at  night  should  also  be  given.  Once 
the  colon  is  empty,  care  must  be  taken  to  prevent 
the  reaccumulation  of  faeces.  In  very  mild 
cases  a  change  in  diet  and  the  administration 
of  belladonna  are  all  that  is  required,  but 
an  aperient,  preferably  castor  oil,  is  generally 
needed  in  addition  in  order  to  obtain  a  daily 
evacuation. 

Severe  cases  require  local  treatment.  This 
can  be  given  at  home,  but  it  is  generally 
more  eJSective  at  one  of  the  spas,  such  as 
Plombieres,  Chatel-Guyon  and  Harrogate,  at 
which  there  are  special  facilities  for  intestinal 
lavage.  Between  one  and  two  pints  of  the 
natural  water  or  normal  saline  solution  at 
a  temperature  of  100°  F.  are  introduced  at  a 
pressure  of  one  foot  into  the  colon  from  a  douche- 
can.  It  is  retained  for  ten  or  fifteen  minutes, 
after  Avhich  the  patient  gets  up  and  evacuates 
the  water,  which  is  generally  accompanied  by 
scybala  and  mucus.  The  proceeding  is  then 
repeated,  a  smaller  quantity  of  faeces  but  more 
membranes  than  after  the  first  injection  being 
generally  expelled.  Injections  of  soap  and 
water,  antiseptics  and  astringents  should  be 
avoided,  as  they  tend  to  aggravate  the  condition 
by  irritating  the  mucous  membrane. 

In  the  very  exceptional  cases,  in  which  aU 
other  treatment  has  failed,  an  appendicostomy 
should  be  performed,  so  that  the  colon  can 
be  flushed  with  water  introduced  through  the 
appendix, 

III. — Parietal   Colitis  ;   Pericolitis  ;    Multiple 
Diverticula  of  the  Colon 

Etiology.  Hard  faecal  masses  retained  in  the 
iliac  and  pelvic  colon  often  give  rise,  as  already 
described,  to  catarrh  of  the  mucous  membrane. 
A  greater  degree  of  irritation  leads  to  super- 
ficial necrosis  of  the  mucous  membrane  with 
production  of  stercoral  ulcers,  and  inflammatory 
infiltration  of  the  submucous  tissue  occurs.  In 
chronic  cases  there  may  be  a  general  thicken- 
ing of  the  colon  (parietal  colitis) ;  the  inflamma- 
tion then  frequently  extends  to  the  peritoneum 
with  the  production  of  pericolitis. 

Multiple  diverticula  of  the  iUac  and  pelvic 
colon  occur  in  elderly,  stout,  constipated 
individuals.  They  give  rise  to  no  symptoms 
unless  pathological  changes  occur  in  them. 


OAving,  however,  to  the  stagnation  of  faecal 
material  within  them  they  are  very  liable  to 
inflammation  and  ulceration,  parietal  colitis 
and  pericohtis  resulting. 

Symptoms.  Parietal  colitis  produces  few 
symptoms  until  the  peritoneum  is  involved,  but 
the  presence  of  a  thick  and  tender  iliac  colon 
in  constipated  individuals  suggests  the  presence 
of  parietal  colitis.  So  long  as  no  peritonitis 
develops,  pyrexia  and  rigidity  are  absent.  The 
stools  may  contain  mucus  and  small  quantities 
of  blood,  and  there  may  be  occasional  attacks 
of  spurious  diarrhoea.  Pain  may  occur  on  exer- 
tion and  during  defaecation,  but  it  is  rarely  weU 
marked  until  the  peritoneum  is  involved;  the 
colon  is  then  fixed  and  more  tender,  and  the 
abdominal  wall  over  the  left  iliac  fossa  is  rigid. 

The  irregular  sausage-shaped  tumour  formed 
by  the  inflamed  colon,  especially  in  cases  of 
multiple  diverticula,  has  frequently  been  mis- 
taken for  cancer,  especially  when  symptoms  of 
chronic  or  acute  obstruction  have  been  present. 
The  sigmoidoscope  should  be  used  in  cases  of 
doubt,  as,  although  cancer  of  the  iliac  colon 
cannot  be  seen  with  it,  inflammation  and  ulcera- 
tion of  the  mucous  membrane  of  the  pelvic  colon 
may  be  visible  if  the  tumour  is  due  to  colitis. 

On  rare  occasions  a  stercoral  ulcer  of  the 
colon  or  of  a  diverticulum  perforates.  When 
adhesions  to  the  bladder  are  already  present, 
the  perforation  may  occur  into  the  bladder; 
a  vesico-colic  fistula  is  indeed  much  more 
frequently  the  result  of  inflammatory  changes 
in  the  colon  than  of  cancer.  When  perforation 
occurs  into  the  peritoneal  cavity  the  symptoms 
are  strikingly  similar  to  those  of  peritonitis 
due  to  appendicitis,  except  that  the  left  side  is 
primarily  involved  instead  of  the  right.  The 
attack  may  subside  without  complication,  or 
local  or  general  peritonitis  may  result. 

Treatment.  No  aperient  should  be  given,  the 
colon  being  kept  empty  by  means  of  injections 
of  olive  oil  given  in  the  evening  and  retained 
during  the  night  and  by  saline  enemata  given 
in  the  morning.  The  stools  should  be  kept  soft 
by  the  administration  of  liquid  paraffin,  and  the 
food  should  be  such  as  to  leave  the  smallest 
possible  residue.  Pain  can  be  relieved  by  warm 
applications  and  by  belladonna  and  codein. 
If  a  local  abscess,  general  peritonitis  or  intes- 
tinal obstruction  develops,  the  abdomen  should 
at  once  be  opened. 

IV. — Ulcerative  Colitis 

Chronic  ulcerative  cohtis  is  one  of  the 
most  troublesome  conditions  occurring  in  the 
intestinal  tract.  It  is  met  wdth  sporadically 
in  men  and  women — rarely  after  the  age  of 
forty — and  is  a  slow  pyogenic  infection  of  the 
mucous    membrane   of    the    colon,    sometimes 


GENERAL  MEDICINE 


222 


ULCERATIVE  COLITIS 


localised  to  a  single  part,  sometimes  in  multiple 
foci,  occasionally  involving  the  entire  colon. 
The  actual  mode  of  infection  is  unknown, 
though  it  may  be  associated  Avitli  an  anal 
fissure,  piles,  injuries  during  childbirth,  etc. 
The  infective  agent  is  most  frequently  strepto- 
coccus or  B.  coli,  and  occasionally  staphylo- 
coccus, pneumococcus  or  other  organisms. 

Symptoms.  The  disease  begins  insidiously. 
A  patient,  who  may  have  been  constipated  for 
years,  finds  that  he  is  passing  mucus  with  his 
motions.  The  constipation  and  passage  of 
mucus  give  place  to  numerous  offensive  stools, 
which  are  found  to  contain  blood  and  pus. 
Localised  pain  and  tenderness  in  the  course  of 
the  colon  is  usually  a  marked  feature  at  this 
stage.  The  temperature  rises,  and  there  is  fre- 
quently evidence  of  general  infection  as  shown 
by  rigors,  vague  muscular  pains  or  swellings  in 
one  or  more  joints.  The  appetite  remains  good, 
and  the  general  condition  and  appearance  of 
the  patient  are  much  better  than  the  severity 
of  his  symptoms  would  seem  to  warrant. 

Diagnosis.  An  examination  by  means  of  the 
sigmoidoscope  should  be  made  in  every  case.  The 
mucous  membrane  in  the  immediate  neighbour- 
hood of  the  anus  is  often  healthy,  but  the  upper 
part  of  the  rectum  is  ulcerated.  The  mucous 
membrane  bleeds  easily.  It  is  covered  with 
a  foul-smelling  secretion  consisting  of  blood, 
pus  and  mucus,  and  there  are  often  shreds  of 
ulcerated  mucous  membrane.  A  SAvab  should 
be  taken  from  the  surface  of  an  ulcer  for 
bacteriological  examination  and  for  the  pre- 
paration of  a  vaccine,  if  it  is  thought  necessary. 

Differential  Diagnosis.  Dysentery,  cancer, 
polypus,  tuberculous  and  syphilitic  inflamma- 
tion have  to  be  excluded  before  the  diagnosis 
of  ulcerative  colitis  is  made.  The  history  and 
the  absence  of  any  hepatic  symptoms  exclude 
dysentery ;  the  sigmoidoscope  will  show  that 
cancer  of  the  lower  part  of  the  large  intestine 
is  absent,  though  this  is  the  commonest  mistake ; 
and  by  the  same  instrument  it  will  be  possible 
to  show  that  no  polypus  is  present.  Tuberculous 
ulceration  occurs  in  a  different  type  of  patient ; 
syphilitic  ulceration  is  rarely  so  extensive  nor 
does  it  occur  without  other  signs  of  spirochsete 
infection. 

Treatment.  The  treatment  of  ulcerative 
colitis  is  extremely  unsatisfactory,  because  the 
ulceration  continues  untU.  the  patient  becomes 
immune  to  the  infection  causing  it.  The 
principles  of  treatment,  therefore,  consist  in 
keeping  the  ulcerated  surface  of  the  mucous 
membrane  as  clean  as  possible,  and  allowing  the 
inflammatory  products  to  be  removed  as  soon 
as  they  are  formed.  The  diet  should  be  sucli  as 
will  leave  only  a  minimum  of  residue,  and  the 
intestine  should  be  irrigated  once  or  twice  a 
day  with  one  or  two  pints  of  fluid,  nitrate  of 


silver  (quarter  grain,  gradually  increased  to  two 
grains,  to  the  ounce)  being  the  most  useful. 

Ipecacuanlia  is  worth  trying  in  the  earlier 
stages;  chlorodyne  will  usually  relieve  the 
abdominal  pain,  and  aspirin  the  pain  in  the 
joints  and  muscles,  which  may  be  associated 
with  ulcerative  colitis.  Vaccine  therapy  and 
ionized  irrigations  have  not  yielded  the  good 
results  expected  of  them.  Appendicostomy 
may  be  necessary  in  the  more  severe  cases.  It 
gives  relief  in  many  instances,  because  it  allows 
the  whole  mucous  membrane  to  be  thoroughly 
cleansed,  but  there  is  no  evidence  that  it  cures 
the  ulceration  or  tends  to  shorten  the  course 
of  the  disease.  D'A.  P. 

A.  F.  H. 

TUBERCULOUS   ENTERITIS   AND  COLITIS 

Etiology.  Miliary  tubercles  may  be  present 
in  the  intestines  in  general  tuberculosis,  but 
thej^  have  no  clinical  importance.  Primary 
infection  of  the  bowels  from  tuberculous  milk 
is  not  infrequent  in  children,  but  is  very  rare 
in  adults ;  the  presence  of  chronic  intestinal 
catarrh  predisposes  to  the  infection.  Secondary 
infection  from  the  swallowing  of  tuberculous 
sputum  is  very  common,  ulceration  being 
present  in  fifty  per  cent,  of  fatal  cases  of 
phthisis,  in  some  of  which,  however,  it  is 
probably  due  to  pyogenic  organisms  and  not 
to  the  tubercle  bacillus. 

The  bowel  in  the  neighbourhood  of  the  ileo- 
csecal  sphincter  is  most  frequently  involved, 
the  lower  end  of  the  ileum,  the  appendix  and 
the  caecum  being  attacked,  either  alone  or  with 
the  adjacent  parts. 

Symptoms.  Frequently  no  symptoms  are 
present,  although  extensive  ulceration  may 
be  found  post-mortem.  Tuberculous  enteritis 
should  be  suspected  in  children  suffering  from 
diarrhoea  with  fever,  abdommal  distension, 
enlarged  glands,  wasting  and  weakness.  It 
should  also  be  suspected  Avhen  phthisis  is  asso- 
ciated with  diarrhoea,  especially  if  abdominal 
pain  and  tenderness  are  present. 

The  diagnosis  can  only  be  made  with  certainty 
if  tubercle  bacilli  are  found  in  the  stools  and 
with  a  considerable  degree  of  probability  if 
blood  is  passed,  as  diarrhoea  may  result  from 
lardaceous  disease  without  tuberculous  ulcera- 
tion. 

Hyperplastic  Tuberculosis  of  the  Caecum  is  a 
rare  condition,  in  which  the  ileo-csecal  sphincter 
and  a  small  part  of  the  ileum  may  also  be  in- 
volved ;  chronic  intestinal  obstruction  and  the 
presence  of  a  tumour  give  rise  to  suspicions 
of  cancer,  which  can  only  be  dispelled  after 
exploration. 

Complications.  Perforation  of  a  tuberculous 
ulcer  is  rare,  owing  to  the  adhesions  which  form 
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between  the  coils  of  intestine.  Cicatrization  of 
an  ulcer  may  lead  to  single  or  multiple  strictures, 
but  as  these  are  incomplete  and  the  contents 
of  the  bowel  are  generally  fluid,  obstruction  is 
rarely  produced.  External  adhesions  and  the 
formation  of  bands  may,  however,  lead  to  acute 

i    intestinal  obstruction. 

'  Treatment.  The  treatment  is  the  same  as 
that  of  ulcerative  colitis  due  to  other  causes. 
It  is  most  important  in  cases  of  phthisis  to 
instruct  the  patient  never  to  swallow  his  sputum. 

A.  F.  H. 

DUODENAL  ULCER 

I  Etiology.  Acute  duodenal  ulcers  may  occur 
in  ursemia  and  after  bums,  but  they  are  of  little 
clinical  importance.  The  etiology  of  chronic 
duodenal  ulcers  is  much  the  same  as  that  of 
chronic  gastric  ulcers,  the  two  conditions  being 
not  infrequently  associated  together.  Duodenal 
ulcers,  however,  are  considerably  more  common 
in  men  than  in  women. 

Symptoms.     The  onset  is  generally  insidious, 

'  the  first  symptom  complained  of  being  a  sense 
of  fulness  three  hours  after  the  largest  meals. 
This  is  gradually  replaced  by  pain,  which  occurs 
between  two  and  four  hours  after  everj^  meal, 
the  interval  being  longer  the  larger  the  meal. 
It  frequently  wakes  the  patient  in  the  early 
part  of  the  night,  particularly  if  the  last  meal 
was  finished  less  than  three  hours  before  going 
to  sleep.  It  is  generally  situated  in  the  middle 
line  rather  nearer  the  umbilicus  than  the  ensi- 
form  cartilage ;  it  may  radiate  to  the  right  or  be 
situated  on  the  right  side  only.  The  pain  is 
often  associated  with  a  feeling  of  hunger  and  is 
relieved  by  takuig  food ;  it  is  therefore  commonly 
known  as  "  hunger-pain."  It  is  also  relieved 
by  alkalies,  and  when  the  stomach  is  emptied 
by  means  of  a  tube  or  by  vomiting ;  vomit- 
ing is,  however,  rare  in  uncomplicated  cases. 
Periods  of  "  hunger-pain  "  lasting  for  some 
weeks  or  months  alternate  with  periods  of  more 
or  less  complete  freedom  from  symptoms.  The 
attacks  are  much  more  common  in  cold  weather 
than  in  hot  and  are  liable  to  be  brought  on 
suddenly  by  exposure  to  cold,  by  worry  and  by 
indigestible  meals.  In  addition  to  the  typical 
"  hunger-pain  "  sudden  attacks  of  severe  cramp 
may  occur  in  the  epigastrium  independently  of 
meals.  There  is  frequently  tenderness  and 
rigidity  to  the  right  of  the  epigastrium,  especially 
when  spontaneous  pain  is  present ;  cutaneous 
hyperaesthesia  is  rare. 

Haemorrhage  may  never  occur,  but  in  the 
majority  of  cases  occult  blood  is  found  from 
time  to  time  in  the  stools.  Severe  haemorrhage 
is  less  frequent,  but  in  rare  cases  it  is  the  first 
symptom  ;  it  always  results  in  melaena  and  may 
also  give  rise  to  haematemesis.     The  appetite 


remains  good  and  the  patient  does  not  lose 
weight  or  strength.  He  generally  suffers  from 
a  feeble  peripheral  circulation. 

The  stomach  is  shown  by  the  X-rays  to  be 
hypertonic,  the  greater  curvature  rarely  reaching 
the  level  of  the  umbilicus,  and  the  stomach 
empties  itself  with  unusual  rapidity.  Constipa- 
tion is  almost  invariably  present.  A  test  meal 
shows  the  presence  of  an  excessive  quantity  of 
hj^drochloric  acid. 

Diagnosis.  WTien  the  symptoms  have  only 
been  present  for  a  short  time  an  ulcer  is  not  as 
a  rule  present,  but  a  pre-ulcerative  condition, 
the  nature  of  which  is  not  exactly  known ;  this 
is  likely  to  result  in  ulcer  if  not  adequatelj^ 
treated. 

The  diagnosis  from  gastric  ulcer  depends  upon 
the  later  onset  of  pain,  the  greater  relief  on 
takuig  food,  the  rarity  of  vomiting,  the  occur- 
rence of  occult  or  obvious  blood  in  the  faeces 
when  the  gastric  contents  contain  none,  the 
frequent  situation  of  pain  and  tenderness  to 
the  right  of  the  middle  line,  the  more  frequent 
periods  of  complete  freedom  from  symptoms  and 
the  hypertonic  condition  of  the  stomach.  The 
symptoms  may  closely  resemble  those  of  gall- 
stones, but  in  the  latter  condition  the  pain  is 
much  less  regular  in  its  time  relations,  and 
tenderness  over  the  gall  bladder  and  pain 
referred  to  the  right  shoulder  are  frequently 
present. 

Course  and  Prognosis.  The  prognosis  is  very 
good  in  early  cases  if  the  patient  is  in  a  position 
to  avoid  exposure  to  cold  and  to  take  a  suitable 
diet.  The  longer  the  history,  the  less  likely  is 
it  for  relief  to  follow  medical  treatment,  but  so 
long  as  intervals  of  complete  freedom  from 
symptoms  occur,  the  chance  remains  fairly 
good. 

When  a  large  ulcer  heals  it  may  lead  to 
obstruction,  the  first  symptom  of  which  is 
generally  vomiting.  When  vomiting  is  present 
and  the  stomach  is  found  by  the  X-rays  to  be 
enlarged  instead  of  small,  medical  treatment  is 
very  unlikely  to  give  much  relief. 

Perforation  may  occur  and  lead  to  general 
peritonitis  or  much  less  commonly  to  a  localised 
abscess. 

Treattnent.  The  treatment  is  the  same  as 
that  of  gastric  ulcer  {q.  v.),  with  the  exception 
that  after  the  acute  symptoms  have  disappeared 
the  patient  should  take  a  small  quantity  of  food 
between  the  larger  meals,  the  times  being  so 
arranged  that  during  the  day  no  period  longer 
than  two  and  a  half  hours  passes  without  food 
being  taken.  Something  should  also  be  eaten 
last  thing  before  going  to  sleep,  and  milk  and 
biscuits  should  be  placed  by  the  bed-side  to  bo 
taken  if  the  patient  wakes  during  the  night. 

The  indications  for  operation  are  similar  to 
those  in  gastric  ulcer,  but  as  the  results  are  more 
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uniformly  favourable,  less  hesitation  should  be 
felt  in  recommending  gastro-enterostomj-.  This 
should  at  once  be  performed  if  vomitmg  and 
dilatation  indicate  the  presence  of  partial 
obstruction.  A.  F.  H. 


DISEASES    OF   THE    PERITONEUM 

Acute  General  Peritonitis  is  always  due  to  a 
bacterial  infection,  for  even  when  the  exudate 
is  sterile,  organisms  can  be  found  in  the  omen- 
tum. Normally  the  only  communication  be- 
tween the  peritoneal  cavity  and  the  exterior 
is  by  way  of  the  Fallopian  tube,  and  gono- 
coccal or  tuberculous  infections  not  infrequently 
ascend  in  this  way,  though  they  may  result 
in  only  a  locahsed  peritonitis.  An  abnormal 
communication  is  most  frequently  set  up  by 
perforation  of  a  viscus,  or  by  a  perforating 
wound  of  the  abdominal  wall.  The  rupture  of 
an  abscess  may  introduce  the  infective  agent. 
But  micro-organisms  can  pass  through  the 
diseased  intestinal  wall  without  there  being  any 
rupture,  as  in  strangulated  hernia.  A  septic 
uterus  may  infect  the  peritoneum  through  the 
lymphatics,  as  may  an  infected  umbilical  cord. 

The  symptoms  varv  with  the  intensity  of  the 
infection — thus  the  streptococcus  pyogenes  over- 
whelms the  patient  with  toxic  symptoms,  which 
are  fatal  before  local  signs  have  time  to  develop, 
while  in  less  virulent  infections  the  local  signs 
are  more  prominent.  Or  the  condition  may  be 
comparatively  latent — this  is  apt  to  occur  at  I 
the  extremes  of  hfe,  in  the  terminal  peritonitis 
of  Bright's  disease,  in  the  perforation  of  a 
malignant  growth  and  sometimes  in  typhoid 
fever. 

Primary  Acute  General  Peritonitis. — The  only 
type  which  can  be  claimed  as  primary  is  pneu- 
mococcal peritonitis.     Genuinely  primary  cases 
are  very  rare.     There  is  often  pneumococcal 
septicaemia,  and  it  is  probable  that  at  other  times 
the  appendix  is  really  the  source  of  infection. 
Some  cases  are  fulminating,  proving  fatal  in  , 
forty-eight  hours,  in  others,  according  to  Hale 
White,  there  is  a  critical  fall  of  temperature 
about  the  seventh  day,  as  in  pneumonia,  but  a  i 
good  many  run  a  somewhat  chronic  course.     If  ■ 
operated  on  the  prognosis  is  better  than  in  other 
forms    of   purulent   peritonitis.     In    the    later 
stages  the  pus  is  frequently  sterile. 

Secondary  Acute  General  Peritonitis.  —  Few 
conditions  present  a  more  typical  clinical 
picture; — the  sunken,  anxious  face  with  its 
combination  of  lividity  and  pallor,  the  restless- 
ness of  the  upper  part  of  the  body  contrasting 
sharply  with  the  immobile  abdomen  and  drawn- 
up  legs.  The  tongue  is  furred,  the  teeth  coated 
with  sordes.  The  pulse  is  small,  Aveak  and 
running,  with  a  characteristic  wiry  feeling ;  its 
frequency  is  at  least  120  and  probably  more. 


The  temperature  is  usually  raised  to  about  103°7 
but  in  the  most  toxsemic  cases  it  may  be  normal 
or  subnormal  in  the  mouth  and  axilla,  while 
high  in  the  rectum.     This  is  a  very  grave  sign. 
Abdominal  pain  is  constant  and  severe  until 
the  patient  is  too  poisoned  to  appreciate  it. 
Persistent  vomiting  is  the  rule,  becoming  first 
bilious   and   then   offensive,  but   rarely  faecal. 
The  respirations  are  shallow  and  costal  in  type, 
while  the  abdominal  muscles  are  rigid  and  on 
guard,  and  there  is  marked  cutaneous  tender- 
ness.    The    intestines    become    paralysed    and 
meteorism  follows.     If  no  gurgling  sounds  are 
heard  on  careful  auscultation  of  the  abdomen 
for  five  minutes,   complete  paralysis  may  be 
assumed  (Greig  Smith).     Such  meteorism  may 
cause   almost   complete   disappearance   of  the 
Hver   dulhiess  and   an  erroneous  diagnosis  of 
free  gas  in  the  peritoneal  cavity  may  be  made. 
Conversely    adhesions    may    cause    the    liver 
dullness    to   persist  even   though  free   gas   be 
present.     Oedema   of   the   abdominal   walls  in 
the  flanks  is  occasionally  seen  vtdth  peritonitis 
from    a    ruptured    viscus.     There    is    usually 
obstinate  constipatioij,  though  in  the  puerperal 
cases  diarrhoea  is  not  infrequent.     Leucocji}osis 
is  the  rule.     The  urine  is  scanty  and  gives  a 
strong    indican    reaction.     The    mind    usually 
remains  clear,  though  towards  the  end  there 
may   be   mental  confusion  and  then   a  semi- 
comatose state.     Death  may  be  expected  within 
two  or  three  days  and  is  seldom  delayed  over  a 
week.     Recovery  without  operation  cannot  be 
anticipated,     and    even    with    operation    the 
prognosis  is  extremely  grave. 

Diagnosis.  Thoracic  diseases  involving  the 
diaphragm,  such  as  diaphragmatic  pleurisy, 
basal  pneumonia  and  pyopneumothorax  may 
at  the  outset  simulate  peritonitis.  Once  sus- 
picion is  aroused  the  diagnosis  is  not  difficult. 
The  rapidity  of  the  respirations,  often  forty  or 
more,  in  proportion  to  the  pulse-rate  is  a  valu- 
able sign ;  the  catch  in  the  breath  at  the  height 
of  inspiration  is  also  characteristic.  The  pulse 
wall  usually  be  less  than  120  and  is  not  weak  or 
wiry.  The  abdominal  tenderness  is  chiefly 
superficial,  and  if  firm,  deep  pressure  with  the 
flat  hand  is  kept  up  the  abdominal  wall  relaxes 
at  each  inspiration,  Avhich  is  not  the  case  in 
acute  peritonitis.  Lead  colic,  from  the  severity 
of  the  pain,  the  constipation  and  occasional 
abdominal  tenderness,  has  been  mistaken  for 
peritonitis,  but  is  distinguished  by  the  parox- 
ysmal character  of  the  pain,  the  rehef  afforded 
by  pressure,  and  the  absence  of  vomiting,  or 
characteristic  pulse.  Renal  and  hepatic  colic  are 
usually  accompanied  by  vomiting,  but  the 
localitj^  of  the  pain  and  the  direction  in  which  it 
radiates  should  prevent  confusion.  Acute  intes- 
tinal obstruction  may  present  great  difficult}', 
especially  as  the  two  conditions  may  coexist. 
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Visible  peristalsis,  rapid  development  of  meteo- 
rism  and  the  copiousness  of  the  vomit  all  point 
to  obstruction,  and  unless  peritonitis  is  present 
as  well  the  abdomen  is  not  rigid  or  extremely 
tender,  the  pain  is  paroxj^smal,  fever  vdU.  be 
absent,  and  the  pulse  will  not  be  so  frequent, 
small  or  wiry.  Other  less  common  causes  of 
,  severe  abdominal  pain  are  acute  pancreatitis, 
the  torsion  of  a  floating  kidney  or  of  an  ovarian 
tumour,  and  a  ruptured  Fallopian  tube.  In  all 
these  conditions  the  severity  of  the  pain  and  the 
collapse  induced  A\-ill  closely  simulate  peritonitis ; 
but  the  painis  more  localised  and  toxic  symptoms 
are  absent. 

Treatment.  "V^Tien  the  diagnosis  of  acute 
septic  peritonitis  has  been  made,  surgical  inter- 
ference should  not  be  delayed  longer  than 
necessary  for  the  patient  to  get  over  the  initial 
shock  in  perforative  conditions.  Drainage  with 
I  the  minimum  disturbance  of  the  tissues  is  all 
that  should  be  done,  and  no  attempt  should  be 
made  at  an  elaborate  "  toilette  of  the  peri- 
toneum," which  breaks  do^^^l  the  barriers  which 
are  being  formed  against  the  spread  and 
absorption  of  the  septic  material,  while  reducing 
resistance  by  exposure.  By  raising  the  patient 
to  a  semi-sitting  posture,  with  the  knees  kept 
flexed  by  pillows  under  them,  gravity  will  assist 
in  restricting  the  infection  to  Douglas's  pouch. 
The  method  of  intravenous  or  subcutaneous 
infusion  of  several  pints  of  normal  saline  solution 
(a  teaspoonful  of  salt  to  each  pint  of  boiled 
water)  at  110°  to  115°  F.  has  proved  a  valuable 
aid.  Barnard  advocated  a  hydrostatic  pressure 
of  not  more  than  one  foot,  and  infused  into  the 
subcutaneous  tissues  of  the  thigh.  Others  have 
infused  into  the  subscapular  or  submammary 
tissues.  The  advantages  claimed  are  that 
(1)  the  loss  of  fluid  from  the  patient  is  prevented, 
with  great  improvement  in  the  pulse,  the  thirst 
and  the  collapse,  (2)  osmosis  now  takes  place 
from  the  tissues  into  tlie  peritoneal  cavity, 
diluting  the  toxins  there  instead  of  absorbing 
them  into  the  blood  stream,  (3)  toxins  already 
absorbed  are  greatly  diluted  and  their  elimina- 
tion by  the  kidneys  promoted. 

Opinions  differ  as  to  the  advisability  of  purga- 
tives. In  the  earlier  stages,  when  the  infective 
agent  has  not  been  removed,  it  is  unwise  by 
exciting  peristalsis  to  spread  an  infection  which 
might  have  remained  localised.  Obstruction 
or  paralytic  distension  of  the  bowel  should 
absolutely  contra-indicate  their  use.  The  use  of 
opium,  which  Avas  formerly  the  routine  practice, 
is  now  condenmed  as  obscuring  the  condition 
and  increasing  the  parah'tic  distension  of  the 
intestines.  It  is  now  only  employed  when  for 
any  reason  operation  is  impossible  and  eutha- 
nasia is  the  aim. 

Stimulants  such   as  strychnine  and  brandy 
may  be  necessary,  but  should  be  used  cautiously 
8 


when  a  very  low  and  falling  blood  pressure 
suggests  that  vasomotor  paralysis  is  impending. 
If  intravenous  infusion  is  being  employed  a 
better  plan  is  to  add  one  ounce  of  Liquor 
adrenalin  hydrochloride  to  five  pints  of  the 
infusion  fluid  {i.  e.  1  in  100,000). 

Chronic  Peritonitis.  —  We  must  distinguish 
between  the  results  of  a  former  acute  peritonitis 
such  as  localised  or  general  adhesions  and  a 
chronic  progressive  inflammatory  condition  to 
which  alone  the  name  of  chronic  peritonitis 
should  be  given.  The  largest  number  of  these 
cases  are  tuberculous  or  malignant  in  origin. 
These  will  be  considered  separately.  Bright's 
disease,  alcohol,  lead  and  sypliilis  have  been  given 
as  causes  of  simple  proliferative  peritonitis,  but 
they  only  act  secondarily  by  enabling  some 
chronic  infection  of  feeble  virulence  to  establish 
itself. 

Signs  and  Symptoms.  The  onset  is  insidious 
and  the  symptoms  vague.  Sudden  attacks  of 
meteorism  without  obvious  cause,  abdominal 
discomfort  amounting  at  times  to  pain,  increased 
by  movement,  especially  by  walking  do"WTi-stairs, 
may  be  the  chief  complaint.  The  appetite  is 
poor  and  food  may  excite  colic.  The  pulse  is 
feeble  and  strength  and  general  nutrition  fail. 
The  temperature  may  remain  normal  for  con- 
siderable periods,  but  irregular  attacks  of 
pyrexia  are  likely  to  occur,  corresponding  to 
exacerbations  of  the  disease. 

On  examination  the  abdomen  appears  tumid 
and  the  umbilicus  red  and  pouting.  If  there  is 
not  much  ascites  the  swelling  of  the  abdomen 
may  appear  irregular  and  peristaltic  waves  may 
be  seen.  With  more  fluid  the  abdomen  be- 
comes globular.  On  palpation  the  thickening 
of  the  walls  gives  rise  to  a  doughy  sensation, 
and  irregular,  slightly  movable  resistances  may 
be  felt.  Of  these  the  roUed-up  omentum  wiU 
be  the  most  prominent.  A  fluid  thrill  wiU  be 
obtained.  On  percussion  the  note  is  dull  over 
an  area  corresponding  to  the  fluid  and  the 
dullness  in  the  flanks  will  be  replaced  by 
resonance  on  rolling  the  patient  on  to  his 
side. 

The  diagnosis  from  tuberculous  'peritonitis 
may  be  very  difficult.  Simple  proliferative 
peritonitis  is  not  likely  to  occur  in  children.  In 
adults  injection  of  old  tuberculin  may  be  required 
to  establish  the  diagnosis.  In  Bright's  disease 
and  cirrhosis  of  the  liver  the  ascites  is  frequently 
due  to  chronic  peritonitis.  In  ascites  due  to 
backward  pressure  thickenings  "v^ill  be  absent, 
and  there  will  be  evidence  of  the  lesion  causing 
this  pressure. 

The  prognosis  is  unfavourable.  Complete 
recovery  is  not  to  be  expected.  Even  if  the 
fluid  becomes  absorbed  the  resulting  adhesions 
wiU  seriously  embarrass  digestion  and  may  cause 
obstruction. 


GENERAL  MEDICINE 


226 


TUBERCULOUS  PERITONITIS, 


Treatment.  A  drachm  of  oleate  of  mercury 
should  be  rubbed  into  the  abdomen  for  twenty 
minutes  daily  if  the  skin  will  stand  it,  unless 
signs  of  mercurialism  supervene.  For  exacer- 
bations of  pain  hot  fomentations,  sprinkled 
with  tincture  of  opium  or  tincture  of  belladonna 
may  afford  relief.  Elastic  pressure,  applied  by 
a  belt  or  crepe  lisse  bandages,  is  usually  grateful 
and  well  borne.  The  diet,  while  nourishing,  should 
contain  little  indigestible  residue  ;  it  may  consist 
of  milk,  eggs,  cream,  cereals,  soup  and  a  little 
minced  meat.  Malt  extract,  cod-liver  oil  and 
syrup  of  the  phosphate  or  iodide  of  iron  should 
be  given. 

If  the  effusion  is  excessive  paracentesis  must 
be  performed.  This  is  particularly  necessary  if 
the  respiration  becomes  embarrassed.  Two 
drachms  of  the  liquor  adrenalin  hydrochloride 
made  up  with  a  half  per  cent,  of  chloretone  in- 
jected into  the  abdominal  cavity  at  the  end  of 
the  tapping  may  delay  recurrence  of  the  fluid. 
Autoserotherapy  has  also  been  advised — 1  to 
lOc.c.  of  the  abdominal  fluid  is  drawn  up  into  a 
syringe,  the  needle  is  withdrawn  only  as  far  as 
the  subcutaneous  tissues  into  which  the  fluid 
is  injected.  It  is  claimed  that  without  any 
local  reaction  the  ascitic  fluid  is  absorbed  with 
the  accompaniment  of  profuse  diuresis.  But 
it  is  difficult  in  chronic  peritonitis  to  exclude 
a  tuberculous  origin,  and  in  this  case  there  would 
be  the  risk  of  setting  up  a  generalized  tuber- 
culosis. 

Polyserositis  (Polyorrhomenitis). — Under  certain 
ill-understood  conditions  a  tendency  exists  to 
inflammation  of  all  the  serous  membranes.  The 
symptoms  have  been  described  as  follows — a 
young  person  is  attacked  with  pericarditis  with 
effusion.  Later  ascites  slowly  develops.  Re- 
peated tapping  is  required.  Though  the  ascites 
may  not  progress  for  years,  steadily  increasing 
cachexia,  chronic  jaundice,  which  varies  with 
the  degree  of  ascites,  but  never  entirely  dis- 
appears, chronic  splenic  and  hepatic  enlarge- 
ment and  pleural  effusion  develop,  the  process 
spreading  by  continuity.  Many  cases  are  pre- 
sumably of  tuberculous  origin.  The  condition 
is  allied  to  chronic  indurative  mediastino- 
pericarditis  wliich  is  generally  tuberculous. 

Tuberculous  Peritonitis. — The  peritoneum  may 
become  infected  with  tubercle  (1)  from  the 
intestine  by  tubercvilous  milk  or  meat  or  by 
a  phthisical  patient  swallowing  his  sputum  ;  (2) 
by  the  blood  stream,  as  in  general  tuberculosis; 
(3)  by  the  Ijnnphatics,  as  in  cases  secondary  to 
tuberculosis,  pleurisy  or  epididymitis ;  (4)  by  the 
Fallopian  tubes  in  women. 

The  condition  is  met  with  chiefly  in  children 
and  young  adults,  but  no  age  is  exempt.  Osier 
found  the  maximum  incidence  to  be  from  twenty 
to  forty. 

Sig7is    and    Symptoms.     Gee   described    the 


characteristic  features  as  ' '  abdominal  indura- 
tions and  suppurations,  tympanites  and  ascites." 
It  is  convenient,  however,  to  make  two  main 
subdivisions,  though  it  must  be  admitted  that 
intermediate  forms  occur. 

(a)  With  subacute  onset — sometimes  called 
the  "  wet "  form.  The  patient  presents 
symptoms  of  gastro-enteritis,  the  temperature 
rises,  the  abdomen  becomes  tympanitic  and 
tender,  so  that  the  condition  has  been  mis- 
taken for  typhoid  fever.  Then  ascites 
develops.  Later  on,  although  exceptionally 
as  early  as  the  second  week,  indurations 
may  be  felt,  consisting  of  the  puckered  and 
rolled-up  omentum,  adherent  coils  of  intestine, 
and  enlarged  mesenteric  glands.  As  the  case 
proceeds  emaciation  may  become  very  marked, 
and  the  abdomen  is  apt  to  become  pigmented. 
Although  the  course  may  be  protracted,  recovery 
is  quite  common  in  this  form.  If  the  case  ends 
fatally,  it  will  probably  be  from  the  spread  of 
tuberculous  lesions  in  other  parts  or  from 
intestinal  obstruction. 

(b)  With  gradual  onset — sometimes  called  the 
"  dry  "  form.  The  patient  has  been  in  failing 
health  for  weeks  or  even  months  before  he  begins 
to  complain  of  abdominal  discomfort.  The 
abdomen  becomes  irregularly  distended,  and 
presents  on  palpation  a  doughy  sensation  with 
areas  of  greater  resistance,  the  arrangement  of 
these  areas  varying  with  the  amount  and  dis- 
tribution of  flatus  and  faeces  in  the  intestinal 
coils.  There  is  usually  less  pyrexia  than  in  the 
other  type.  There  is  always  more  or  less 
gastro-intestinal  disturbance,  such  as  nausea, 
vomiting,  constipation  alternating  with  attacks 
of  diarrhoea,  in  which  the  stools  are  highly 
offensive,  often  fatty  and  apparently  free  from 
bile.  There  may  be  pain  on  micturition  from 
adhesions  around  the  bladder.  The  tongue  is 
often  glazed,  the  face  pinched  and  drawn,  and 
emaciation  may  become  extreme.  By  this 
time  the  bands,  lumps  and  knots  in  the  peri- 
toneal cavity  will  have  become  very  marked. 
There  is  increasing  anaemia,  and  a  great  tendency 
to  oedema  about  the  ankles,  even  though  the 
patient  is  of  necessity  confined  to  bed.  An 
umbilical  fistula  may  form,  discharging  pus  from 
breaking-do\\  n  glands  or  faeces  from  rupture  of 
an  intestinal  ulcer  into  a  shut-off  cavity.  Per- 
foration is  also  apt  to  occur  near  the  caecum, 
but  in  this  case  a  faecal  fistula  is  not  so  likely 
to  form.  In  spite  of  remissions  the  prognosis 
in  this  type  is  very  unfavourable,  and  death 
generally  follows  from  exhaustion  and  lack  of 
nourishment. 

(c)  A  third  type  has  been  described,  the  fibrous, 
which  may  follow  either  of  the  other  two,  or 
may  start  as  such,  in  which  the  abdomen 
becomes  retracted,  there  is  much  constipation 
and  a  variable  amount  of  wasting.     It  is  ex- 
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tremely  chronic  and  certainly  much  less  common 
■than  the  other  types. 
i  Diagnosis.  In  any  case  great  stress  will 
naturally  be  laid  on  the  discovery  of  a  tuber- 
culous lesion  elsewhere,  such  as  in  the  lungs  or 
genito-urinary  system.  In  the  early  stages 
of  the  acuter  variety  the  diagnosis  from  typhoid 
jever  can  generally  be  made  by  the  absence  of 
Widal's  reaction,  leucopenia  and  the  character- 
istic form  of  the  temperature  chart.  The  pro- 
longed course  of  the  disease  and  the  presence 
of  indurations  are  important  points.  If  the 
ascitic  fluid  is  withdrawn  the  predominance  of 
lymphocytes  in  it  is  suggestive  of  tubercle,  and 
inoculation  experiments  with  it  will  probably 
ehnch  the  diagnosis.  Injection  of  old  tuber- 
culin can  only  be  helpful  during  an  afebrile 
period.  Von  Pirquet's  cutaneous  reaction  may 
be  a  help  in  children  under  eight,  but  above 
that  age  a  positive  reaction  occurs  in  nearly 
every  one,  so  that  this  is  of  no  value.  A 
negative  reaction,  however,  is  useful  in  excluding 
tubercle.  An  encysted  collection  of  fluid  is 
likely  to  be  mistaken  for  an  ovarian  cyst,  but 
the  swelling  is  usually  less  definitely  outlined. 
Moderate  pyrexia  and  the  discovery  of  tubercle 
elsewhere  would  be  in  favour  of  the  former. 
Laparotomy  is  often  required  to  settle  the 
point. 

Treatment.  To  avoid  repetition  this  may  be 
briefly  described  as  a  combination  of  that  called 
for  in  tuberculosis  and  in  chronic  peritonitis. 
But  one  very  important  point  must  be  empha- 
sized— in  the  ascitic  type,  laparotomy  and  free 
drainage  is  of  much  service.  The  peritoneal 
membrane  will  be  seen  studded  with  grey 
miliary  tubercles.  But  in  the  dry  form,  which 
is  characterized  by  masses  of  caseous,  breaking- 
down  mesenteric  glands  with  inextricable 
adhesions,  it  is  worse  than  useless,  and  generally 
results  in  wounding  the  bowel  and  a  fsecal 
fistula. 

Subphrenic  Abscess  is  the  name  given  to  any 
localised  collection  of  pus  in  contact  with  the 
under  surface  of  the  diaphragm.  Barnard 
pointed  out  that  the  cruciform  arrangement  of 
the  ligaments  of  the  liver  incompletely  separates 
the  subphrenic  space  into  four  divisions,  the 
right  and  left  anterior  and  posterior  respectively. 
Of  these  the  left  posterior  corresponds  to  the 
lesser  sac.  In  addition  pus  maj^  accumulate 
betA\een  the  layers  of  the  coronary  ligament 
and  thus  be  subphrenic  without  involving  the 
peritoneal  cavity. 

Etiology.  The  commonest  cause  of  sub- 
phrenic abscess  is  a  ruptiired  gastric  ulcer, 
which  usually  infects  the  left  anterior  space, 
hut  may  involve  the  others.  Next  in  frequency 
comes  appendicitis,  which  sets  up  a  purulent 
track  infecting  the  right  anterior  or  posterior 
divisions.     Intrahepatic  causes,  such  as  tropical 


or  pyaemic  abscesses  or  a  suppurating  hydatid 
cyst,  usually  produce  an  abscess  between  the 
layers  of  the  coronary  ligament,  but  may  infect 
the  right  anterior  division.  Other  less  common 
causes  of  subphrenic  abscess  are  gastric  cancer, 
duodenal  ulcer,  splenic  abscess,  pyaemia,  peri- 
ostitis of  the  vertebrae  or  ribs,  tuberculous  peri- 
tonitis limited  to  the  lesser  sac,  rupture  of  the 
intestines  and  pyosalpinx.  It  is  quite  excep- 
tional for  an  intrathoracic  suppuration  to  cause 
subphrenic  abscess,  though  the  converse  is 
common.  The  abdominal  pressure  is  positive, 
while  the  intrathoracic  is  negative ;  moreover, 
the  course  of  the  lymphatics  is  against  the  do\\ai- 
ward  passage  of  the  infection.  The  recumbent 
posture  adopted  as  a  result  of  the  exciting  cause 
is  a  factor  in  the  passage  of  pus  into  the  sub- 
phrenic space  and  into  Douglas's  pouch.  For, 
as  Barnard  showed,  between  these  spaces  the 
thick  muscles  and  tissues  of  the  loins  with  the 
kidneys  and  perinephric  fat  rise  as  mounds. 

Signs  and  Symptoms.  These  will  differ 
according  to  the  cause  and  position  of  the 
suppuration.  The  onset  is  generally  sudden  in 
the  cases  starting  Avith  perforation  of  a  viscus 
into  the  peritoneum,  but  it  is  insidious  in  the 
extraperitoneal  cases,  which  are  usually  due 
to  an  intrahepatic  cause,  or  in  those  where 
adhesions  had  previously  formed  around  the 
site  of  perforation.  Pain  is  nearly  always  the 
first  symptom,  combined  with  cutaneous  hyper- 
aesthesia  or  deep  tenderness.  Vomiting  occurs 
next  in  point  of  time  and  frequency,  and  may 
be  intractable.  The  patient  presents  the  signs 
of  a  septic  state,  furred  tongue,  muddy  com- 
plexion, leucocytosis,  with  rigors  and  SAveats 
in  the  severe  cases.  There  is  remittent  pyrexia, 
but  except  at  the  outset  or  Avhen  a  general 
pyaemia  is  established,  the  temperature  does  not 
usually  rise  A^ery  high.  When  there  is  a  free 
outlet  for  the  pus  into  the  alimentary  canal  the 
fever  may  be  quite  slight.  Wasting  is  usually 
marked,  so  that  in  the  more  latent  cases  tuber- 
culosis is  often  suspected.  Locally,  inspection 
Avill  generally  rcA^eal  some  bulging,  Avhich,  on 
account  of  the  adhesions,  does  not  move  on 
respiration.  If  bulging  cannot  be  detected, 
measurement  may  shoAV  increased  circumference 
on  the  affected  side,  ffidema  or  enlarged  veins 
over  this  region  may  be  noted.  On  percussion 
dullness  Avill  be  found  over  the  position  of  the 
abscess  unless,  as  is  often  the  case,  it  contains 
gas.  When  the  right  anterior  division  is  in- 
voh^ed,  as  it  usually  is  in  cases  of  appendical 
origin,  the  liver  becomes  adherent  to  the 
anterior  abdominal  wall  quite  early,  and  cannot 
be  displaced  doAA-n wards,  so  that  the  pus  has  to 
push  the  diaphragm  up,  giA'ing  a  domed  shape 
to  the  upper  limit  of  dullness.  The  subphrenic 
abscesses  of  intrahepatic  origin,  on  the  other 
hand,  strip  the  peritoneal  reflexions  off  the  upper 
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surface  of  the  liver,  pushing  that  organ  down 
into  the  abdomen.  When  gas  is  present  in  the 
abscess  cavity  from  a  ruptured  viscus  the  signs 
are  obscured  by  the  appearance  of  a  tympanitic 
area  high  up  in  the  epigastrium  or  over  the 
normal  area  of  liver  dullness,  where  the  bell 
sound  may  be  obtained.  This  tympanitic  area 
travels  round  the  chest  as  the  patient  is  rolled 
over.  Below  the  tj^mpanitic  area  I  have  felt 
the  sharp  anterior  edge  of  the  backwardly 
rotated  liver.  When  the  amount  of  gas  is 
small  in  proportion  to  the  thickness  of  the  walls 
there  may  be  only  a  movable  area  of  diminished 
dullness.  When  there  is  free  communication 
between  the  abscess  and  a  viscus  as  in  per- 
forated gastric  ulcer,  the  signs  may  vary  con- 
siderably, as  the  cavity  will  at  one  time  contain 
gas  and  at  another  fluid.  When  the  left  anterior 
division  is  involved  the  dullness  lies  to  the  left 
of  a  line  running  from  the  xiphisternum  to  the 
umbilicus,  with  a  convex  margin  towards  the 
right  side.  When  the  lesser  sac  is  involved  the 
dull  SAvelling  may  present  between  the  stomach 
and  liver,  or  betAveen  the  stomach  and  the 
transverse  colon,  or  between  the  stomach  and 
spleen,  or  below  the  transverse  colon.  Thoracic 
signs  are  seldom  entirely  lacking.  A  pleural 
friction  at  the  right  base  is  the  commonest, 
but  signs  of  consolidation,  collapse  or  serous 
effusion  at  either  base  and  bronchitis  are  also 
frequently  met  with.  Cough  and  dyspnoea  are 
often  present.  A  valuable  sign  is  the  upward 
displacement  of  the  heart.  X-rays  are  of  great 
value.  The  diaphragm  may  be  seen  to  be 
pushed  up  and  immobile  on  the  affected  side, 
and  a  clearer  area  due  to  the  presence  of  gas  may 
be  detected. 

Course.  At  first  there  is  a  diffused  exudate, 
which  becomes  localised  as  an  abscess  from  the 
eighth  to  the  fourteenth  day.  The  importance 
of  this  in  selecting  the  time  for  operation  is 
very  great.  Later  on  the  abscess  may  rupture 
through  the  diaphragm  into  the  lung  or  pleural 
cavity,  more  commonly  the  former,  because  the 
lung  is  likely  to  become  fixed  by  adhesions  to 
the  diaphragm.  In  this  case  pus  is  coughed  up, 
or  a  secondary  rupture  from  the  lungs  into  the 
pleural  cavity  folloAvs,  setting  up  pyopneumo- 
thorax. The  general  peritoneal  cavity  may 
become  infected,  or  rupture  into  the  stomach  or 
externally  at  the  umbilicus  may  occur.  Bar- 
nard's figures  shoAv  that  all  unoperated  cases 
die,  while  the  present  mortality  in  cases  sub- 
mitted to  operation  is  thirty-seven  per  cent. 
A  fuller  recognition  of  the  condition  and  better 
selection  of  the  time  and  method  of  opening  the 
abscess  would  probably  reduce  this. 

Diagnosis.  Two  main  points  have  to  be 
determined  in  each  case — is  there  suppuration, 
and  is  that  suppuration  above  or  below  the 
diaphragm  ?     The  history  of  a  disease  known 


to  lead  to  subphrenic  abscess,  the  temperature, 
leucocytosis  and  general  aspect  of  the  patient 
vdW  generally  serve  to  answer  the  first.  New 
growth  of  the  liver  is  the  only  non-suppurative 
condition  likely  to  be  mistaken  for  it,  since 
wasting  is  marked  in  both  and  pyrexia  is  not 
uncommon  in  cancer  of  the  liver.  But  the 
dome-shaped  upper  limit  of  the  liver  dullness, 
the  absence  of  nodules  in  the  liver,  the  compara- 
tive infrequency  or  slightness  of  the  jaundice, 
and  the  much  greater  tenderness  will  all  point  to 
subphrenic  abscess.  Chronic  suppuration  above 
the  diaphragm  often  leads  to  clubbing  of  the 
extremities,  but  not  so  suppuration  below  it.  An 
empyema  pushes  the  heart  across  to  the  opposite 
side,  and  does  not  float  it  up  as  a  subphrenic 
abscess  does.  A  suppurating  hydatid  or  a 
tropical  abscess  will  show  eosinophilia,  but  both 
of  these  may  go  on  to  subphrenic  abscess,  and 
it  is  really  not  important  to  decide  whether  this 
further  stage  has  yet  occurred  or  not.  If  the 
cavity  contains  gas  it  may  be  mistaken  for 
pyopneumothorax,  but  this  commonly  involves 
the  upper  part  of  the  chest,  while  subphrenic 
abscess  never  reaches  the  upper  third  of  the 
thorax. 

An  exploring  needle  will  probably  clinch  the 
diagnosis,  but  this  should  only  be  used  under 
anaesthesia,  when  all  preparations  have  been 
made  to  follow  the  discovery  of  pus  by  operation. 
Otherwise  infection  of  the  pleural  cavity  or  the 
general  peritoneal  cavity  may  result.  The  dis- 
covery of  clear  serous  fluid  in  the  pleural  cavity 
may  mislead,  for  this  may  merely  be  secondary 
to  deeper  pus  below  the  diaphragm. 

Treatment  is  purely  surgical  when  the  diag- 
nosis has  been  made.  The  best  time  for  opera- 
tion is  between  the  eighth  and  the  fourteenth 
days,  when  the  abscess  is  most  likely  to  be 
localised  by  adhesions. 

Growths  and  Cysts  of  the  Peritoneum. — Occa- 
sionally Innocent  Tumours  such  as  fibromata, 
lipomata  and  myomata  or  mixtures  of  these  may 
arise  in  the  peritoneum,  but  they  are  rarely 
diagnosed.  Thej''  may  produce  ascites  and 
will  probably  be  considered  malignant  until 
operated  on.  Even  though  innocent  their 
removal  may  be  a  matter  of  considerable 
difficulty  unless  undertaken  while  the}^  are  of 
small  size  and  before  they  have  formed  extensive 
adhesions. 

Malignant  Growths. — Primary  growths  may 
be  endothelioma  or  a  dift\ise  sarcomatosis,  but 
these  are  very  rare.  Secondary  growths  more 
frequently  have  their  primary  focus  in  the 
ovary,  less  commonly  in  the  testis,  stomach, 
intestine,  gall  bladder  or  pancreas.  With  pro- 
gressive loss  of  strength  and  flesh  the  abdomen 
begins  to  swell.  Hard  lumps  may  be  felt  on 
palpation.  The  region  of  the  umbilicus  may 
be  infiltrated  and  indurated.    Secondary  glands 
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may  be  felt  above  the  left  clavicle  and  in  the 
groins.  The  fluid  may  be  bloodstained.  Of 
the  white  corpuscles  lymphocytes  will  form 
the  greater  number.  Occasionally  large  multi- 
nuclear  cells  or  groups  of  cells  may  be  seen  in 
the  fluid  which  point  at  once  to  a  malignant 
origin.  If  the  growth  started  in  the  stomach  it 
may  be  colloid  in  character,  so  that  instead  of 
setting  up  ascites  it  will  fill  the  abdominal 
cavitv  A^-ith  enormous  masses  of  semi-gelatinous 
material.  Anaemia  and  cachexia  are  not  likely 
to  be  long  delayed,  and  death  will  occur  within 
six  months  as  a  rule. 

If  there  is  definite  evidence  of  a  primary 
growth  the  diagnosis  is  easy,  but  not  otherwise. 
The  greatest  difficulty  is  in  distinguishing  it 
from  tuberculous  peritonitis,  as  bloodstained 
effusions  may  occur  in  both.  In  a  child  malig- 
nant peritonitis  is  not  likely  to  occur.  The 
rapid  development  of  cachexia,  the  presence  of 
large  masses  and  the  induration  round  the  navel 
are  very  suggestive  of  new  growth.  Fever  is  a 
more  marked  symptom  in  tuberculous  perito- 
nitis. Cystic  tumours  of  the  ovar}^  and  broad 
ligaments  may  also  lead  to  confusion.  I  have 
seen  them  cause  haemorrhagic  ascites.  A  vaginal 
examination  should  therefore  not  be  omitted. 

It  is  not  likely  that  by  the  time  a  new  growth 
has  become  sufficiently  dilTused  to  produce 
ascites  any  treatment  \\dll  be  of  avail. 

Hydatid  Cysts  may  involve  the  peritoneum. 

Dermoid  cysts,  starting  behind  the  rectum  or 
from  the  ovary,  may  become  detached  from 
their  base  after  forming  adhesions  to  other 
parts,  such  as  the  omentum.  They  may  become 
infected  from  the  bowel,  suppurating  and 
bursting  into  the  bowel  or  elsewhere. 

Simple  Cysts  occur  in  the  mesentery  and 
omentum,  probably  from  obstructed  and  dilated 
lymphatics  forming  fluctuating  and  very  mobile 
tumours  which  give  rise  to  little  or  no  incon- 
venience unless  they  suppurate  or  rupture. 
They  may  present  considerable  difficulty  in 
diagnosis.  In  one  case  of  mine  the  tumour  felt 
like  a  very  movable  kidney,  but  palpation  did 
not  elicit  the  characteristic  sensation.  Puncture 
for  diagnostic  purposes  is  to  be  condemned.  If 
they  are  causing  inconvenience  or  anxiety 
removal  by  laparotomy  is  the  only  right 
course. 

Chylous  and  Pseudochylous  Ascites. — Chylous 
ascites  results  from  a  lesion  of  the  receptaculum 
chyli  or  its  tributaries,  usually  by  new  growth 
or  rupture  of  a  chylangeioma.  The  fluid  con- 
tains small  fat  globules  staining  with  osmic 
acid,  but  very  few  cells,  and  its  odour  varies 
with  that  of  the  food  ingested.  On  standing  it 
generally  shows  a  distinct  creamy  layer. 

Pseudochylous  ascites  occurs  in  various 
diseases,  but  chiefly  in  malignant  and  tubercu- 
lous peritonitis,  cirrhosis  of  the  liver,  and  chronic 


nephritis.  The  milky  character  of  the  fluid 
depends  on  a  compound  of  lecithin  and  globulin 
which  does  not  stain  with  osmic  acid.  The 
fluid  is  odourless  and  contains  many  cells.  The 
prognosis  in  any  form  of  milkj'  ascites  is  grave, 
especiallv  in  the  pseudochylous  type. 

W.  L.  B. 

VISCEROPTOSIS    (ENTEROPTOSIS,    GLENARD'S 

DISEASE) 

Etiology.  The  normal  position  of  the  viscera 
and  its  maintenance  in  different  postures  de- 
pend upon  (1)  the  proper  development  of  the 
thorax,  and  (2)  the  efficiency  of  the  muscles 
of  the  abdominal  wall  and  jjelvic  floor. 

1.  Insufficient  development  of  the  thorax  is 
not  infrequently  congenital ;  it  may  also  result 
during  the  period  of  growth  from  disorders  of 
nutrition,  especially  rickets,  from  thoracic 
diseases,  particularly  those  leading  to  fibroid 
lung,  and  from  insufficient  exercise.  Wlien, 
as  a  result  of  these  factors,  the  thorax  is  long 
and  shallow,  with  very  oblique  ribs  and  a 
narrow  epigastric  angle,  the  thoracic  part  of 
the  abdomen  is  abnormally  small,  and  the  liver, 
spleen  and  kidneys  and  the  part  of  the  stomach 
which  is  normally  hidden  beneath  the  ribs  are 
displaced  downwards. 

2.  The  most  common  cause  of  visceroptosis 
is  a  diminution  in  the  intra-abdominal  pressure. 
The  viscera  are  normally  kept  in  position  by 
the  slight  positive  intra-abdominal  pressure, 
which  is  maintained  by  the  tonic  contraction 
of  the  muscles  of  the  abdominal  wall  and  the 
pelvic  floor,  their  peritoneal  attachments  re- 
maining slack.  The  position  of  the  diaphragm 
also  depends  in  part  upon  the  difference  between 
the  negative  intra-thoracic  pressure  and  the 
positive  intra-abdominal  pressure ;  if  the  latter 
is  reduced  for  any  reason,  the  diaphragm  and 
the  organs  which  are  attached  to  it  descend 
when  the  vertical  position  is  assumed.  A  fall 
in  intra-abdominal  pressure  is  most  commonly 
due  to  weakness  of  the  abdominal  muscles 
owing  to  deficient  general  health,  insufficient 
exercise,  or  incomplete  return  of  their  tone  after 
a  period  of  stretching  has  been  relieved  by 
parturition,  paracentesis  in  cases  of  ascites,  and 
the  disappearance  of  an  excessive  collection  of 
fat.  The  muscles  of  the  pelvic  floor  may  be 
weakened  owing  to  general  ill-health,  but  more 
frequently  as  a  result  of  difficult  labour.  Even 
when  the  abdominal  and  pelvic  muscles  are 
strong,  the  diminution  in  the  bulk  of  the 
abdominal  contents  caused  by  the  disappearance 
of  the  normal  intra-abdominal  fat  when  for 
any  reason  a  condition  of  emaciation  develops 
results  in  a  fall  of  intra-abdominal  pressure 
and  consequently  in  visceroptosis. 

Effect  of  Posture  on  Visceroptosis.     When  the 
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contents  of  the  thoracic  abdomen  are  displaced 
downwards  owing  to  its  insufficient  develop- 
ment the  viscera  drop  no  more  than  those  of 
normal  individuals  when  the  vertical  position 
is  assumed.  When  visceroptosis  is  due  to  low 
intra-abdominal  pressure  the  viscera  at  first 
maintain  their  normal  position  so  long  as  the 
patient  lies  down,  but  drop  as  soon  as  gravity 
comes  into  play  as  a  result  of  the  assumption 
of  the  vertical  position.  At  a  later  stage, 
when  the  daily  descent  of  the  viscera  has 
continued  for  a  considerable  time,  the  dis- 
placement persists  in  the  horizontal  position. 

The  degree  of  ptosis  of  the  difFerent  organs 
depends  upon  their  weight  and  upon  the  length 
and  elasticity  of  their  peritoneal  attachments 
which,  in  the  absence  of  their  natural  support, 
act  as  true  ligaments.  Thus  the  stomach  only 
drops  when  it  is  full,  gastroptosis  being  favoured 
by  habitual  over-eating  and  over-drinking, 
particularly  when  the  organ  is  also  atonic. 
The  fundus  of  the  stomach  being  closely  attached 
to  the  diaphragm  cannot  drop  away  from  it ; 
the  pylorus  is  prevented  from  descending  to 
the  same  extent  as  the  greater  curvature 
because  of  its  proximity  to  the  fixed  part  of 
the  duodenum.  The  colon  drops  farthest  when 
it  is  loaded  as  a  result  of  chronic  constipation, 
and  an  enlarged  liver  is  more  likely  to  become 
displaced  than  a  normal  one.  Very  movable 
organs,  such  as  the  small  intestine  and  the 
transverse  colon,  drop  most  readily,  and  the 
loosely  attached  hepatic  flexure  always  descends 
considerably  further  than  the  firmly  attached 
splenic  flexure.  The  kidneys  are  most  likely 
to  drop  when  the  fat  which  normally  surrounds 
them  and  helps  to  keep  them  in  position  is 
deficient  in  quantity. 

Symptoms.  The  symptoms  present  when 
visceroptosis  is  due  to  an  ill-developed  thorax 
are  not  caused  by  the  ptosis  but  by  the  general 
condition  of  malnutrition  which  is  frequently 
present.  The  following  description  therefore 
applies  exclusively  to  the  form  due  to  Ioav  intra- 
abdominal pressure.  The  symptoms  of  viscero- 
ptosis occur  only  when  the  erect  position  is 
assumed ;  they  consequently  disappear  on  lying 
doAvn  and  are  absent  at  night ;  they  are  tem- 
porarily relieved  Avhen  the  lower  part  of  the 
abdomen  is  compressed  by  means  of  the  hand, 
and  in  women  they  frequently  show  a  steady 
improvement  as  pregnancy  advances,  owing  to 
the  support  given  to  the  viscera  by  the  growing 
uterus. 

Results.  Gastroptosis  does  not  lead  to  kinking 
of  the  pylorus,  but  in  severe  cases  a  kink  is 
produced  at  the  point  Avhere  the  duodenum 
laecomes  fixed ;  delayed  evacuation  then  takes 
place,  and  painful  digestion,  A\hich  is  relieved 
by  lying  down,  results.  Apart  from  this  no 
symptoms  occur  unless  the  ptosis  is  associated 


with  atony,  when  the  symptoms  due  to  the 
latter  are  exaggerated. 

If  the  displacement  of  the  stomach  is  present 
on  lying  down  it  can  sometimes  be  recognized 
by  simple  palpation  and  always  by  inflation. 
The  aorta  is  unusually  easily  palpable  above  the 
umbilicus. 

Ptosis  of  both  the  small  intestine  {enter optosis) 
and  of  the  colon  (coloptosis)  is  generally  unaccom- 
panied by  symptoms ;  the  caecum  may  fall  into 
the  true  pelvis  and  the  hepatic  flexure  be 
situated  in  the  right  iliac  fossa  in  perfectly 
healthy  individuals.  The  splenic  flexure  rarely 
drops,  owing  to  the  strength  of  the  phreno-colic 
ligament ;  consequently  in  extreme  ptosis  of 
the  transverse  colon  a  sharp  kink  may  occur  at 
this  situation  and  constipation  and  attacks  of 
colic  result.  It  is  sometimes  possible  to  recog- 
nize the  presence'  of  coloptosis  by  palpation, 
but  accurate  knowledge  concerning  the  position 
of  the  colon  and  the  passage  of  faeces  through 
it  can  only  be  obtained  by  the  X-rays ;  they  are 
essential  for  the  recognition  of  the  numerous 
cases  in  which  coloptosis  is  only  present  in  the 
vertical  position.  The  characteristic  bulging  of 
the  lower  part  of  the  abdomen  and  retraction 
of  the  epigastrium  seen  on  standing  is  due  mainly 
to  the  ptosis  of  the  small  intestine. 

When  the  liver  drops  (hepatoptosis)  it  rotates 
towards  the  right,  or  less  frequently  falls  for- 
ward so  that  its  upper  surface  bulges  in  the 
epigastrium.  The  condition  can  be  recognized 
by  palpation  and  percussion,  the  upper  border 
of  the  hepatic  dullness  being  abnormally  low ; 
it  gives  rise  to  no  special  symptoms.  A  dropped 
spleen  can  be  easily  recognized  by  palpation  ;^ 
in  very  rare  instances  great  pain  is  produced  by 
twisting  of  its  pedicle.  It  is  important  to  bear 
in  mind  that  a  palpable  liver  or  spleen  is  not 
necessarily  an  enlarged  one,  but  may  simply 
be  displaced. 

In  the  majority  of  cases  a  movable  kidnei/ 
gives  rise  to  no  symptoms,  but  they  may  arise 
from  obstruction  of  the  ureter  or  blood-vessels,, 
and  in  rare  instances  the  drag  produced  by  the 
dropping  of  the  kidney  leads  to  obstructive 
jaundice  or  to  interference  with  the  evacuation 
of  the  stomach  or  the  passage  of  faeces  round 
the  hepatic  flexure. 

Downward  displacement  of  the  diaphragm 
results  in  dyspnoea,  as,  being  constantly  in 
the  position  of  extreme  inspiration,  it  is  no 
longer  possible  for  its  normal  respiratory  excur- 
sions to  occur.  Its  fixity  can  be  observed  with 
the  X-rays ;  when  the  lower  part  of  the  abdomen 
is  compressed  the  diaphragm  is  seen  to  rise 
and  its  normal  movements  to  return,  relief  to 
the  dyspnoea  being  at  the  same  time  experienced. 
The  downward  displacement  of  the  diaphragm 
is  accompanied  by  a  similar  displacement  of  the 
heart,  which  gives  rise  to  no  special  symptoms. 
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The  peritoneal  attachments  of  the  viscera  are 
i  normally  relaxed ;  in  visceroptosis  they  are 
stretched  and  become  true  ligaments.  Their 
sensory  afferent  nerves  are  constantly  stimu- 
lated, the  patient  often  complaining  of  vague 
abdominal  discomfort,  which  is  generally  de- 
scribed as  being  of  a  dragging  nature ;  it  is 
relieved  by  lying  down  and  by  pressure  upon  the 
abdomen.  The  discomfort  is  most  marked  in 
neurasthenics,  owing  to  the  irritability  of  their 
nervous  system ;  in  individuals  with  a  healthy 
nervous  system  it  may  be  completely  absent. 
The  chronic  pain  in  neurasthenic  individuals 
increases  the  nervous  depression,  a  vicious  circle 
being  thus  produced,  but  neurasthenia  is  never 
a  result  of  visceroptosis  alone. 

Visceroptosis  leads  to  an  alteration  in  the 
centre  of  gravity  of  the  body.  In  order  to 
maintain  the  upright  position,  certain  muscles 
of  the  spine  which  are  ordinarily  little  used  are 
brought  into  action ;  this  is  a  frequent  cause  of 
chronic  backache. 

The  maintenance  of  the  circulation  when  the 
vertical  position  is  assumed  depends  to  a  con- 
siderable extent  upon  the  tonic  contraction  of 
the  abdominal  muscles ;  when  this  is  deficient,  i 
as  it  is  in  most  cases  of  visceroptosis,  the  ab-  ; 
dominal   veins  dilate  and  the   pulse    becomes 
abnormally  accelerated  on  the  assumption  of 
the  upright   position;   giddiness   and   syncope 
may  also  occur.     The  weak  abdominal  muscles 
frequently  prevent  the  efficient  performance  of 
defaecation,    dyschezia    being    thus    frequently  { 
associated  with  visceroptosis.  , 

Treatment.  Visceroptosis  due  to  insufficient 
development  of  the  thorax  requires  no  special 
treatment.  In  all  other  cases  the  first  indica- 
tion is  to  raise  the  intra-abdominal  pressure.  In 
order  to  do  this  the  condition  of  the  abdominal 
and  pelvic  muscles  must  be  improved.  Exercise 
and  Swedish  gymnastics  are  of  great  value ; 
massage  and  faradisni  are  less  useful.  It  is 
essential  to  prevent  the  over-stretching  of  the 
muscles,  which  occurs  as  soon  as  the  erect 
position  is  assumed,  as  it  is  impossible  for  them 
to  regain  their  normal  tone  so  long  as  they 
have  to  bear  the  weight  of  the  viscera  for  the 
greater  part  of  every  day.  In  severe  cases  it 
is  best  for  the  patient  to  remain  in  bed  for  some 
weeks,  as  by  this  means  the  intra-abdominal 
pressure  is  reduced  to  a  minimum  and  all  ten- 
sion is  removed  from  the  abdominal  and  pelvic 
muscles ;  the  foot  of  the  bed  should  be  as  high 
as  possible,  as  this  helps  the  organs  to  return 
to  their  proper  position,  which  is  often  main- 
tained afterwards,  especially  if  the  patient 
gains  weight.  As  most  patients  with  viscero- 
ptosis are  thin  they  should  be  given  a  generous 
diet ;  the  meals  should  be  frequent  and  small  in 
bulk,  fluids  being  given  apart  from  solids  in 
order  to  prevent  distending  the  stomach.     In 


less  severe  cases  the  patient  should  simply  lie 
down  for  an  hour  or  two  after  meals,  but  he 
should  wear  an  abdominal  support,  which  should 
exert  pressure  upwards,  backwards  and  inwards 
over  the  whole  of  the  lower  part  of  the  abdomen, 
the  part  above  the  umbilicus  being  relieved  of 
all  pressure.  A  support  does  not  lead  to  disuse 
atrophy,  but  it  allows  the  muscles  to  regain 
their  tone  by  preventing  them  from  being  over- 
stretched ;  at  the  same  time  it  relieves  the 
symptoms,  even  if  it  does  not  replace  the  viscera 
into  their  proper  positions.  It  is  of  no  advan- 
tage to  employ  pads  for  supporting  any  special 
organs,  such  as  the  kidneys.  When  the  pelvic 
floor  has  given  way  it  is  of  the  utmost  import- 
ance that  this  should  receive  treatment  by 
pessaries  or  other  means. 

Under  no  circumstances  should  any  opera- 
tion be  performed  for  fixing  dropped  viscera,  as 
one  organ  is  rarely  dropped  alone ;  the  effect 
of  such  operations  is  rarely  permanent,  and  the 
neurasthenic  condition  of  many  of  the  patients 
makes  surgical  interference  of  any  kind  most 
undesirable.  The  only  exception  to  this  rule 
is  in  cases  of  movable  kidney,  in  which  serious 
symptoms  have  resulted  from  obstruction  of 
the  ureter  or  blood-vessels  and  an  abdominal 
support  has  not  given  complete  relief. 

A.  F.  H. 

DISEASES  OF  THE  PANCREAS 

Although  the  pancreas  provides  the  most 
active  digestive  secretion  in  the  body  and  plays 
an  important  part  in  general  metabolism, 
diseases  of  this  organ  are  comparatively  seldom 
recognized  during  life.  Yet,  though  gross 
lesions  of  the  pancreas  may  be  rare,  minor 
inflammatory  changes  are  not  uncommon. 
Three  main  factors  tend  to  obscure  the  diag- 
nosis of  pancreatic  disease — 

1.  Disease  of  this  organ  is  seldom  uncom- 
plicated, but  is  either  consequent  on  or  pro- 
duces changes  in  the  duodenum,  liver  or  bile 
passages. 

2.  The  digestive  work  of  the  pancreas  can 
be  largely  carried  out  by  other  secretions. 
Even  fat  can  be  digested  to  a  limited  extent 
by  the  gastric  juice  and  by  intestinal  bacteria, 
while  fatty  stools  may  be  due  to  occlusion  of 
the  bile  ducts  or  to  tuberculosis  of  the  ali- 
mentary tract,  without  implication  of  the 
pancreas. 

3.  Pancreatic  disease  is  only  one  of  the 
many  causes  of  glycosuria,  and  lesions  which 
only  affect  part  of  the  gland  may  not  be  accom- 
panied by  glycosuria  at  all. 

The  following  are  the  most  reliable  signs  of 
pancreatic  inadequacy — 

1.  Defective  External  Secretion,  as  indicated 
by- 
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(a)  Failure  of  Tryptic  Digestion.  Unaltered 
muscle  fibres  will  be  found  in  the  faeces  after  a 
meat  meal.  On  the  other  hand,  the  presence  of 
connective  tissue  fibres  is  suggestive  of  gastric 
insufficiency.  Undigested  elastic  fibres  have  no 
significance.  The  muscle  fibres  are  more  easily 
recognized  if  enclosed  in  a  tiny  silk  bag.  Four 
grains  of  potassium  iodide,  swallowed  in  a 
thin  wax  capsule,  should  normally  lead  to  the 
appearance  of  iodine  in  the  saliva.  This  can 
be  recognized  by  the  blue  colour  on  mixing  saliva 
with  starch  paste.  Similarly  enclosed  four 
grains  of  sodium  salicylate  should  give  a  violet 
colour  in  the  urine  with  ferric  chloride.  Failure 
to  do  so  within  two  hours  suggests  pancreatic 
inadequacy  or  deficient  motility  of  the  stomach. 
More  elaborate  methods  have  proved  unsatis- 
factory. 

(6)  Failure  of  Starch  Digestion.  Adminis- 
tration of  unboiled  starch  grains  is  followed 
by  their  appearance  in  considerable  quantity 
in  the  faeces.  The  presence  of  large  amounts 
of  calcium  oxalate  crystals  in  the  urine  is 
very  suggestive  of  chronic  pancreatitis  unless 
spinach,  tomatoes  or  strawberries  have  been 
eaten.  The  oxalates  arise  from  fermentation 
of  the  carbohydrates.  According  to  Mayo 
Robson  and  Cammidge  they  are  present  in 
seventy-three  per  cent,  of  the  cases  of  chronic 
pancreatitis. 

(c)  Failure  of  Fat  Digestion.  Steatorrhoea,  in 
which  the  unsaponified  fat  will  be  in  excess  of 
the  saponified,  will  result.  To  determine  this  a 
quantitative  analysis  is  necessary,  but  a  quali- 
tative examination  maj''  be  helpful,  since  neutral 
fats  will  be  present  as  globules  melting  with 
heat  and  solidifying  on  cooling,  fatty  acids  as 
acicular  crystals  staining  with  dilute  Ziehl's 
carbol  fuchsin,  and  soaps  as  amorphous  masses 
or  like  starch  grains. 

2.  Defective  Carbohydrate  MetahoUsm,  as  in- 
dicated by  alimentary  glycosuria,  which,  if  not 
already  present,  may  be  excited  by  giving  two 
to  three  ounces  of  sugar  in  three-quarters  of  a 
pint  of  tea  or  coft'ee.  In  health  about  four  and 
a  half  ounces  of  dextrose  can  be  taken  at  one 
time  without  exciting  glycosuria.  It  is  excep- 
tional in  acute  inflammations  and  new  growth  of 
the  pancreas,  more  common  in  chrohic  inflam- 
mation and  cysts. 

3.  Evidence  of  Pancreatic  Disintegration — 
{a)  Cammidge's  improved   or   C-reaction,  in 

which  pentosazone  crystals  are  obtained  from 
the  urine,  depends  on  a  disintegration  product 
of  the  nucleoprotein  of  the  pancreas.  In 
skilled  hands  this  may  be  a  help,  though  it 
has  not  proved  so  decisive  as  was  hoped. 

(6)  Fat  necrosis  is  due  to  steapsin  escaping 
from  the  pancreas  into   the   surrounding   fat 
Evidence  of  its  occurrence  may  be  obtained 
from  the  presence  in  the  urine  of  a  ferment 


capable  of  decomposing  ethyl  butyrate.  It 
may  be  recognized  at  an  exploratory  laparo- 
tomy in  the  fat  of  the  abdominal  cavity  as  a 
number  of  small  opaque  white  areas  sometimes 
surrounded  by  a  narrow  hsemorrhagic  zone, 
establishing  thereby  the  diagnosis  of  a  pan- 
creatic lesion. 

Other  manifestations  of  pancreatic  disease 
are — 

4.  Nervous   Symptoms — 

{a)  In  very  acute  pancreatic  lesions  the 
disturbance  of  the  solar  plexus  causes  terrible 
pain,  usually  referred  to  the  epigastrium  or 
umbilicus,  but  sometimes  to  the  vertebral 
column.  The  patient  may  feel  as  if  he  were 
fixed  in  a  vice.  Then  vomiting  begins,  which 
soon  becomes  bilious.  Meteorism  and  collapse 
follow. 

(6)  In  subacute  cases  the  nervous  mani- 
festations closely  resemble  those  of  hepatic 
colic. 

(c)  In  chronic  cases  there  may  be  paroxysms 
like  the  gastric  crises  of  tabes.  Bronzing  may 
occur  from  irritation  of  the  sympathetic. 

5.  Symptoms  of  Compression.  Jaundice 
from  occlusion  of  the  bile  duct  is  common  in 
chronic  lesions  of  the  head  of  the  pancreas. 
In  new  growth  the  occlusion  is  usually  more 
complete  than  with  gallstones,  so  that  bile 
pigment  is  completely  absent  from  the  stools 
in  the  former  condition,  while  it  may  be  found 
by  extraction  in  the  latter.  Symptoms  of 
obstruction  of  the  portal  vein,  such  as  haemor- 
rhoids and  ascites,  are  much  less  common. 

6.  Dyspeptic  Symptoms.  For  reasons  already 
given  these  may  not  be  obvious.  Usually 
there  is  anorexia,  with  especial  distaste  for 
fats.  Occasionally  boulimia  occurs.  Nausea, 
colic,  much  intestinal  flatulence  and  diarrhoea 
are  often  present. 

We  may  deduce  the  following  general  con- 
clusions as  to  the  medical  treatment  of  pan- 
creatic lesions. 

(a)  As  the  acid  of  the  gastric  juice  is  the 
great  stimulant  to  pancreatic  secretion,  any 
deficiency  in  this  should  be  remedied  by  the 
administration  of  dilute  hydrochloric  acid  or, 
better,  freshly  dissolved  fifteen-grain  tablets 
of  acidol  (betain  chloride),  after  food.  On  the 
other  hand,  hyperchlorhydria  exhausts  the 
pancreas,  and  helps  to  set  up  chronic  pancrea- 
titis. If  present,  it  should  be  corrected  by 
alkalis,  including  magnesia  after  meals. 

(6)  Pancreatic  extract  may  be  given  in 
keratin-coated  capsules,  to  avoid  the  destruc- 
tive action  of  the  gastric  juice.  In  complete 
absence  of  pancreatic  juice  the  capsules  will, 
however,  remain  undissolved. 

(c)  The  interference  with  fat  absorption 
allows  undue  putrefactive  changes  to  occur, 
for    which    intestinal    antiseptics    should    be 
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employed.  Of  these  naphthalene  tetrachloride, 
in  live  to  ten  grain  doses,  has  the  advantage 
that,  not  being  absorbed,  it  can  be  given  freely 
without  causing  toxic  symptoms. 

{d)  The  intestinal  ferment  erepsin  has  the 
power  of  digesting  casein  and,  to  a  limited 
extent,  fibrin,  but  not  other  native  proteins. 
Thus  plasmon  and  protene  can  be  digested 
when  egg  proteins  cannot.  Starch  should 
not  be  given  in  a  soft  form,  e.g.  ground  rice, 
which  would  escape  digestion  by  the  saliva, 
but  dry.  like  rusk  or  biscuit,  which,  requiring 
mastication  and  insalivation,  reaches  the  duo- 
denum already  largely  digested.  Sugar  is 
readily  assimilated,  but  if  glycosuria  exists 
would  naturally  be  restricted  to  the  amount 
tolerated.  Fat  is  the  least  well  digested  of 
the  three  foodstuffs.  It  is  best  given  as  milk, 
predigested  by  liquor  pancreaticus  for  not 
more  than  twenty  minutes,  to  avoid  the  bitter 
flavour  produced  by  longer  action. 

From  these  general  considerations  w-e  can  pass 
to  the  several  diseases  of  the  pancreas. 

Pancreatic  Infantilism.  —  Inadequate  pan- 
creatic secretion  has  a  marked  effect  on  bodily 
growth.  A  patient  of  sixteen  does  not  look 
more  than  eight  or  ten.  There  are  no  signs 
of  puberty,  and  the  epiphyses  of  the  bones  do 
not  unite  at  their  proper  time.  There  is  chronic 
fatty  diarrhoea  and  a  swollen  tympanitic 
abdomen.  Glycosuria  does  not  occur,  as  it  is 
only  the  external  secretion  which  is  at  fault. 
Administration  of  pancreatic  extract  produces  a 
marked  improvement.  It  is  difficult,  however, 
to  distinguish  this  condition  from  the  infantilism 
described  by  Herter  as  due  to  chronic  intestinal 
infection  and  characterized  by  an  overgrowth 
and  persistence  of  the  flora  of  the  nursling  period. 

Acute  Pancreatitis — 

1.  Hsemorrhagic. — No  real  distinction  can  be 
draAvn  between  hsemorrhagic  pancreatitis  and 
pancreatic  haemorrhage.  The  subjects  are 
usually  middle-aged  stout  men.  In  forty-two 
per  cent,  of  the  cases  there  is  a  history  of  gall- 
stones. A  stone  blocking  the  diverticulum  of 
Vater  would  permit  a  reflux  of  bile  into  the  paii- 
creatic  duct,  which  is  known  to  be  capable  of  pro- 
ducing such  a  haemorrhage.  But  gallstones  are 
commoner  in  women,  and  it  is  suggested  that  the 
greater  liability  of  men  to  pancreatic  haemor- 
rhage is  due  to  the  greater  muscularity  of  the 
gall  bladder  enabling  it  to  drive  bile  into  the 
pancreatic  ducts  during  the  passage  of  a  gall- 
stone from  the  ampulla  into  the  duodenum. 
Sometimes  an  ascending  infection  of  the  pan- 
creatic duct  without  gallstones  and  occasionally 
traumatism  may  be  responsible. 

The  patient  is  suddenly  seized  with  intense 
pain  in  the  upper  abdomen,  nausea,  vomiting 
and  obstinate  constipation.  There  may  be 
8* 


an  indefinite,  tender,  epigastric  swelling,  not 
moving  with  respiration.  The  temperature  is 
usually  normal  or  subnormal,  the  pulse  small 
and  rapid.  The  patient  acquires  the  abdominal 
facies  and  speedily  becomes  collapsed.  Death 
usuallj'  occurs  from  the  second  to  the  fourth  day. 

The  diagnosis  is  made  from  hepatic  cohc,  if 
jaundice  be  present,  by  the  diffuse  epigastric 
swelling  and  the  much  graver  constitutional 
symptoms.  If  jaundice  be  absent  the  case 
may  resemble  one  of  acute  intestinal  obstruc- 
tion, from  which  it  may  be  distinguished  by 
the  absence  of  faecal  vomiting  and  of  visible 
peristalsis,  which  is  accompanied  by  increase  and 
diffusion  of  the  pain.  The  obstruction  is  not  so 
absolute  and  flatus  may  be  passed.  Perforated 
duodenal  ulcer  can  generally  be  distinguished  by 
the  history  of  gastro-intestinal  symptoms  and 
the  presence  of  free  gas  in  the  peritoneal  cavity. 

Treatment  is  of  little  avail,  and  is  chiefly 
directed  to  the  severe  coUapse.  Morphia  is 
often  inadequate  to  reheve  the  pain.  Operation 
may  increase  the  shock  and  should  be  delayed 
in  the  hope  of  the  patient  surviving  till  the  more 
amenable  stage  of  gangrene  is  reached. 

2.  Gangrenous. — This  is  the  sequel  of  pancreatic 
haemorrhage.  Men  are  more  likely  to  die  ui 
the  earlier  stages,  whUe  women  may  live  till  the 
stage  of  gangrene  is  reached.  The  sjmiptoms  of 
pancreatic  haemorrhage  persist,  but  become  less 
violent.  In  addition,  rigors  ensue  and  the 
temperature  becomes  hectic.  An  ill-defined 
tumour  appears  in  the  epigastrium,  due  to  the 
accumulation  of  blood  or  pus  in.  the  lesser  sac. 
Leucocytosis  is  the  rule.  Glycosuria  and  fatty 
stools  are  rarely  found.  Operation  by  drainage 
now  offers  some  chance  of  recovery. 

3.  Suppurative. — This  may  occur  without  pre- 
ceding haemorrhage,  but  the  present  state  of  our 
knowledge  does  not  permit  of  its  diagnosis  from 
gangrenous  pancreatitis. 

4.  "Pancreatic  Mumps."  —  Pancreatitis  is  a 
rare  comphcation  of  mumps,  but  is  more  frequent 
in  some  epidemics  than  in  others.  It  usually 
appears  between  the  third  and  sixth  days  of  the 
disease,  but  may  be  earher  or  later.  There  is  no 
relationship  between  the  severity  of  the  parotitis 
and  the  frequency  of  the  pancreatic  compHcation. 
Exceptionally  the  pancreatitis  may  precede  the 
parotitis,  as  may  be  the  case  with  another  metas- 
tasis in  mumps,  namely  orchitis.  The  symptoms 
resemble  those  of  other  forms  of  acute  pancreatitis, 
but  are  not  so  severe.  The  pulse  tends  to  be 
slow.  Glycosuria  is  very  rare.  The  existence 
of  parotitis  "s^dU  suggest  the  correct  diagnosis. 
The  duration  is  short,  four  to  five  days,  and  the 
prognosis  is  good. 

Chronic  Pancreatitis  occurs  in  two  forms — 

1.  Interlobular — the  result  of  obstruction  to 
the    outflow    of    pancreatic    juice    or    of    acute 


GENERAL  MEDICINE 


234 


PANCREATIC  CYSTS 


pancreatitis — in  which  glycosuria  is  usually 
absent. 

2.  Interacinar — associated  with  cirrhosis  of  the 
liver  or  arterio-sclerosis,  in  which  glycosuria  is 
present. 

All  other  causes  are  extremely  rare.  Two-thirds 
of  the  casos  occur  between  forty  and  sixty.  There 
may  be  a  history  of  alcohoUsm  or  of  prolonged 
intestinal  or  biliary  disturbances.  The  symptoms 
are  those  of  pancreatic  iasufficiency  already 
described.  Emaciation  is  rapid.  The  condition 
may  become  stationary,  or  may  prove  fatal 
through  glycosuria,  cachexia  or  secondary  infec- 
tions. The  genera]  dietetic  treatment  of  pancre- 
atic diseases  should  be  adopted,  and  urotropine 
and  salicylates,  five  to  ten  grains  of  each  three 
times  a  day,  should  be  given,  as  these  drugs  have 
been  shown  to  be  excreted  by  the  pancreatic 
ducts.  If  improvement  does  not  occur  in  about 
four  weeks  the  operation  of  drainage  of  the  gall 
bladder  or  of  cholecystenterostomy  should  be 
performed.  The  former  procedure  deprives 
the  alimentary  canal  of  bile,  but  is  indicated,  at 
any  rate  as  a  temporary  procedure,  if  there 
is  any  evidence  of  an  ascending  infection.  The 
sclerosed  condition  of  the  head  of  the  pancreas 
may  be  mistaken  for  new  growth  at  the  time  of 
operation. 

Hsemochromatosis  (Bronzed  Diabetes)  is  the 
name  given  to  the  combination  of — 

1.  Cirrhosis  of  the  liver — usually  hypertrophic — 
with  some  pericellular  change  also  ; 

2.  Interstitial  pancreatitis ; 

3.  Bronzing  of  the  skin  and  internal  organs 
by  deposit  of  an  iron-containing  pigment ; 

4.  Progressive  diabetes. 

It  occurs  in  men  between  forty  and  sixty ;  only 
one  case  has  been  recorded  in  a  female.  The 
patient  may  die  of  an  intercurrent  disease  before 
glycosuria  appears ;  more  commonly  death  results 
from  diabetes. 

Pancreatic  Calculi,  composed  of  calcium  car- 
bonate or  phosphate,  are  generally  small  and 
multiple.  They  are  commoner  in  males  than  in 
females,  and  they  occur  at  an  earher  age  (thirty 
to  forty)  than  chronic  pancreatitis  or  pancreatic 
cysts,  to  which  they  often  give  rise.  Like  gall- 
stones, they  are  probably  caused  by  the  combina- 
tion of  an  obstruction  to  the  outflow  with  an 
ascending  infection. 

The  symptoms  resemble  those  of  hepatic  coHc, 
but  jaundice  only  occurs  if  the  stone  becomes 
impacted  at  the  ampulla.  Glycosuria  may  ensue 
from  the  resulting  pancreatitis.  Steatorrhoea  is 
a  valuable  sign  if  present;  and  even  if  there  is 
no  increase  in  the  total  fat  the  proportion  of 
neutral  fat  to  fatty  acids  and  soaps  is  unduly 
high. 

The  diagnosis  can  only  be  made  when  a  patient 
who  has  had  an  attack  of  colic  passes  calcuh  of 
calcium  salts  %vithout  bile  pigment.     They  may 


occasionally  be  detected  by  X-rays,  as  they  are 
more  opaque  than  gallstones. 

Treatment.  The  flow  of  pancreatic  juice  may 
be  increased  by  drinking  freely  of  water  acidified 
by  COo  or  a  weak  acid,  which  stimulates  the 
formation  of  secretin,  the  hormone  to  pancreatic 
secretion.  Lijections  of  pilocarpin  are  risky. 
Pancreatic  calcuH  have  been  successfully  removed 
by  operation. 

Pancreatic  Cysts  produce — 

1.  Symptoms.  Pain  is  generally  felt  in  the 
left  lumbar  region.  Digestive  disturbances  and 
diarrhoea  are  common.  Pigmentation  of  the  skin 
may  occur;  rapid  emaciation  is  the  rule.  Pan- 
creatic insufficiency  is  not  generally  noted,  as 
the  cysts  are  usually  in  the  tail  of  the  gland. 

2.  Physical  Signs.  A  smooth,  romided,  elastic, 
sometimes  fluctuating  swelling  is  found  in  the 
neighbourhood  of  the  umbilicus,  more  generally 
to  the  left  of  the  middle  hne,  which  is  in  sharp 
contrast  to  the  emaciation  of  the  patient.  The 
swelling  is  not  duU  at  first,  because  it  Hes  behind 
the  stomach  and  the  transverse  colon.  As  it 
grows  forward  it  becomes  dull,  the  dullness  being 
clearly  differentiated  from  surrounding  resonance. 
If  the  stomach  be  inflated  the  dull  area  diminishes. 
There  may  be  transmitted  pulsation  from  the 
aorta,  but  this  ceases  in  the  knee-elbow  position. 

The  course  is  slow  and  progressive.  There  may 
be  compression  of  the  portal  vein,  causing  ascites, 
of  the  bile  duct,  causing  jamidice,  or  the  formation 
of  adhesions,  causing  intestinal  obstruction.  The 
cyst  may  rupture  into  the  peritoneal  cavity,  with 
disappearance  of  the  swelling  and  the  signs  of 
acute  peritonitis. 

Diagnosis.  Hydatid  of  the  liver  is  distinguished 
by  the  absence  of  general  s\Tnptoms,  while  the 
dullness  is  blended  with  that  of  the  liver.  The 
blood  shows  eosinophilia.  A  distended  gall- 
bladder hes  in  the  right  hj'pochondrium,  with  its 
axis  in  the  longitudinal  direction.  An  accvunula- 
tion  in  the  lesser  sac  from  rupture  of  a  gastric 
ulcer  is  accompanied  by  more  or  less  fever.  If 
the  sweUing  is  not  already  resonant  it  becomes  so 
on  inflation  of  the  stomach,  when  the  liver  may 
also  become  depressed  into  the  abdomen.  The 
history  would  point  to  a  pre-existing  ulcer.  A 
pancreatic  cyst  may  simulate  an  ovarian  cyst 
by  dropping  down  into  the  peritoneal  ca\aty,  but 
if  the  patient  raises  herself  from  the  recumbent 
to  a  haK-sitting  posture  it  is  pulled  up  and  can 
be  separated  from  the  pehis.  The  diagnosis 
from  mesenteric  cysts  may  be  impossible,  but 
these  are  usually  mobile  and  do  not  produce  any 
digestive  disturbances  or  emaciation.  A  left 
hydronephrosis  may  present  difficulties  in  diag- 
nosis, but  it  is  usually  more  lateral,  covered  by 
resonant  colon  and  gives  baUottement.  Tlie 
history  will  help,  and  the  diminution  of  the 
swelling  coincidently  with  the  discharge  of  a 
large  quantity  of  urine  may  clear  up  the  difficulty. 


GEXERAL   MEDICINE 


235 


JAUNDICE 


Treatment.  Exploratory  puncture  is  to  be 
condemned.  Operation  by  drainage  as  soon  as 
the  diagnosis  is  made  is  the  only  treatment. 
This  avoids  the  formation  of  troublesome  ad- 
hesions, intracystic  haemorrhage  and  secondary 
suppuration.  Slow  healing  is  the  rule  and  a 
chronic  fistula  may  result.  Diabetes  may  be 
a  sequel. 

Tubercle  and  Syphilis  of  the  pancreas  are  xery 
rare.  Congenital  s\^hilis  occasionally  causes 
interstitial  pancreatitis. 

New  Growth. — Imiocent  tumours  are  merely 
pathological  curiosities.  Sarcoma  is  also  very  rare. 
Seventy-five  per  cent,  of  the  cases  of  primary 
carcinoma  affect  the  head  of  the  gland.  It  is  t^^  ice 
as  common  in  men  as  in  women.  Its  maximum 
incidence  is  between  fifty  and  sixty.  The  first 
symptom  is  usually  continuous  and  progressive 
jaundice,  due  to  complete  obstruction  of  the  bile 
duct.  Less  commonly  the  onset  is  with  the 
dyspeptic  s\Tnptoms  t\^ical  of  pancreatic  lesions. 
The  Uver  enlarges  shghtly  at  first  from  bUiary 
obstruction,  and  then  tends  to  shrink  again. 
Cross  enlargement  would  suggest  secondary 
growths  in  the  Uver,  which,  however,  are  not  a 
characteristic  feature.  The  gall  bladder  folloAvs 
Courvoisier's  rule  and  is  usually  distinctly  en- 
larged. In  about  twenty  per  cent,  a  small,  scarcely 
movable  tumour  may  be  detected.  Examination 
of  the  faeces  gives  the  signs  of  pancreatic  in- 
adequacy. Glycosuria  is  usually  absent,  and  if 
it  occurs  is  usually  due  to  a  secondary  pancreatitis. 
Emaciation  becomes  profound.  The  duration 
seldom  exceeds  six  months,  death  occurring  from 
exliaustion,  extension  of  the  growth,  or  less 
commonly  from  perforation  of  an  important 
vessel. 

Diagnosis.  The  discovery  of  enlarged  glands 
above  the  left  clavicle  is  of  great  importance  in 
any  case  of  suspected  abdominal  malignant 
disease.  If  jaundice  is  absent  the  diagnosis  is 
seldom  arrived  at.  If  it  is  present  the  diagnosis 
has  to  be  made  from  (a)  gallstones,  where  there  will 
be  a  historv^  of  colic  preceding  the  jaundice, 
emaciation  is  not  the  rule,  and  the  gall  bladder 
will  not  be  enlarged,  [h)  Chronic  pancreatitis — 
glycosiu-ia  is  more  common .  Cammidge "s  reaction 
should  be  positive.  The  condition  m  ill  be  im- 
proved by  drainage  of  the  gall  bladder,  (c) 
Mahgnant  disease  elsewhere,  involving  the  biliary 
passages.  If  it  starts  in  the  common  duct  it 
would  produce  the  same  biliary  s\Tnptoms,  but 
there  would  not  be  failure  to  digest  muscle  fibres 
and  starch  grains.  Cancer  of  the  gall  bladder 
only  causes  jaundice  if  fragments  of  growth  pass 
down  the  duct,  and  dilatation  of  the  gall  bladder 
would  precede  the  jaundice.  In  mahgnant  disease 
of  the  fiver  itself  the  gall  bladder  is  not  enlarged. 
Nodules  would  be  felt  in  the  liver,  which  is  usually 
enormously  enlarged. 

Treatment  can  only  be  paUiative.     The  usual 


dietetic  regimen  for  pancreatic  diseases  should 
be  followed .  Anodynes  may  be  required  mternaUy 
and  externally.  For  the  pruritus,  due  to  bile 
salts  entering  the  circulation,  thyroid  extract  is 
the  best  remedy,  as  this  diminishes  their  produc- 
tion. W.  L.  B. 

DISEASES   OF   THE    LIVER    AND    BILE    DUCTS 

Jaundice. — The  staining  due  to  bile  pigment 
can  be  recognized  by  a  greenish-yellow  dis- 
coloration of  all  parts  of  the  skin  and  of  the 
visible  mucous  membranes,  and  by  the  presence 
of  the  pigment  in  the  urine.  Jaundice  occurs 
(1)  when  an  obstruction  opposes  the  normal 
outflow  of  bile  from  the  hepatic  duct  or 
common  duct ;  (2)  aa  hen  the  main  ducts  are 
patent  and  the  liver  itself  is  the  seat  of 
a  toxic  inflammatory  or  nervous  process.  The 
cerebral  symptoms,  irritability,  depression  of 
spirits,  and  even  melancholia — are  partly 
attributable  to  the  depressant  action  of  bile 
salts  on  the  circulation.  Much  more  severe 
symptoms,  acute  delirium,  convulsions,  coma 
and  even  death  may  ensue.  Not  infrequently 
there  are  chills  and  fever,  especially  in  gallstones 
due  to  infections  of  the  bile  passages.  Perma- 
nent occlusion  of  the  duct  is  always  fatal, 
though  cicatricial  occlusion  may  last  for  years. 

Obstructive  Jaundice  is  due  to  (1)  foreign 
bodies,  such  as  stones  or  parasites  within  the 
ducts ;  (2)  inflammation  and  swelling  of  the 
duct  wall  or  its  opening  into  the  duodenum ; 

(3)  tumours   growing   in   or   from    the    walls ; 

(4)  cicatricial  stricture ;  (5)  obliteration  of  the 
lumen  from  without  by  pressure,  as  by  tumours 
of  the  liver,  pancreas,  stomach,  kidney,  omen- 
tum ;  by  pressure  from  enlarged  glands  in  one 
of  the  fissures  of  the  liver ;  by  other  tumours 
such  as  aneurysm,  faecal  accumulation,  the 
pregnant  uterus ;  and  finally  by  kinking  or 
torsion  of  a  duct  consequent  upon  displacement 
of  the  liver  or  one  of  the  neighbouring  organs. 

Symptoms.  All  the  organs  which  are  pene- 
trated by  the  bile  are  tinted  with  it,  and  the 
depth  of  tint  largely  depends  on  the  length 
of  time  the  jaundice  has  existed.  Many  of  the 
secretions  are  coloured,  especially  the  urine,  the 
sweat  more  rarely,  the  tears,  saliva  and  milk. 

Symptoms  due  to  the  circulation  of  bile 
salts  affect  the  skin,  the  circulatory  system  and 
the  central  nervous  system.  Marked  pruritus 
may  cause  great  distress  in  prolonged  obstruc- 
tion. Sweating  (which  may  be  localised), 
produces  lichen,  urticaria  and  xanthelasma. 
Telangiectases  may  appear  in  the  later  stages. 
Bile  salts  cause  a  slowing  and  weakening  of 
the  pulse,  a  lowered  blood  pressure,  slower 
respirations  and   a  tendency  to  haemorrhage. 

Intra-Hepatic  Jaundice  is  produced  by  toxins 
such     as    phosphorus,     arsenic,  snake-venom. 
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toluylendiamine,  etc. ;  it  is  seen  in  many  specific 
fevers— malaria,  pyaemia,  scarlatina,  enteric, 
typhus,  yellow  and  relapsing  fevers.  Certain 
cases  of  jaundice  of  obscure  but  probably  in- 
fective origin,  known  as  epidemic,  infectious 
and  febrile  jaundice,  may  occur,  as  well  as  the 
severer  forms,  called  malignant  jaundice,  icterus 
gravis,  Weil's  disease,  and  acute  yellow  atrophy. 

The  symptoms  of  this  form  of  jaundice  are 
usually  much  less  intense  than  those  of  obstruc- 
tive jaundice,  though  severer  forms,  such  as 
acute  yellow  atrophy,  produce  grave  toxic 
symptoms,  but  not  necessarily  intense  jaundice. 

Hereditary  Icterus  may  attack  several  members 
of  the  same  family.  The  jaundice  present  at 
birth  may  disappear  late  or  be  present  for 
years.  The  liver  and  spleen  may  show  some 
enlargement.  Hypertrophic  cirrhosis  of  the 
biliary  type  may  be  the  cause  in  some  cases, 
in  others  congenital  obstruction  of  the  bile 
passages,  in  others  it  may  be  a  primary  disease 
of  the  blood. 

Icterus  Neonatorum  is  dependent  on  the 
alterations  in  the  circulation  in  the  liver 
associated  with  the  changes  at  birth. 

Severer  forms,  often  with  a  fatal  issue,  are 
due  to  absence  of  the  bile  ducts,  congenital 
syphilitic  hepatitis,  sepsis  of  the  umbilical  vein 
from  the  navel.  The  only  treatment  is 
prophylactic. 

Fatty  Degeneration  is  seen  in  (1)  ansemias 
and  cachectic  states,  such  as  chronic  tuber- 
culosis, chronic  staphylococcal  and  other  in- 
fectious and  malignant  disease ;  (2)  passive 
congestion,  in  which  deficient  oxidation  plays 
an  important  part;  (3)  as  the  effects  of  many 
poisons,  such  as  phosphorus,  arsenic,  antimony, 
mineral  acids,  chloroform,  carbolic  acid,  certain 
fungi ;  but  the  most  important  of  these  is 
alcohol ;  (4)  infections  of  the  alimentary  tract, 
especially  dysentery  and  the  gastro-intestinal 
affections  of  children. 

Gastro-intestinal  symptoms,  dyspepsia,  and 
deficient  assimilation  indicate  a  deficient  activity 
of  the  liver.  Clinically  it  is  smooth,  often 
tender,  with  a  well-defined  clean  edge.  It  may 
be  distinguished  from  amyloid  liver  by  the 
absence  of  a  rounded  edge,  leuksemic  enlarge- 
ment by  absence  of  blood  changes,  and  from 
Hanot's  cirrhosis  by  absence  of  enlargement  of 
the  spleen.  A  displaced  liver  need  not  cause 
trouble  if  there  is  careful  examination,  which 
should  also  exclude  irregularities  in  the  shape 
of  the  organ. 

Inflammations — 

Acute  Yellow  Atrophy  is  a  rare  disease, 
almost  alwaj's  fatal,  in  A^hich  jaundice  and 
severe  toxic  symptoms  form  the  main  picture. 
Women  are  more  affected  than  men,  and  the 
commonest  age  is  between  twenty  and  thirty 


years.  The  causes  are :  secondary  syphilis, 
''  pysemia,  pregnancy,  alcoholic  excess,  fright 
,  and  pre-existing  hepatic  disease,  especially 
I  cirrhoses. 

Symptoms.     Disordered  digestion  and  gastro- 
intestinal catarrh  first,  then  after  a  few  days 
'  jaundice,  apparently  simple.     Later  come  the 
severe  toxic  symptoms  :   vomiting,   headache, 
delirium,  trembling  and  sometimes  convulsions. 
Haemorrhages  may  be  present  in  the  skin  and 
I  internal    membranes.     Death    is    preceded    by 
I  coma.     The  temperature  may  be  raised,  though 
;  throughout  the  disease  may  be  afebrile.     The 
pulse  is  rapid,  the  tongue  dry  and  foul.     It  may 
be   possible   to   detect   a   diminution   of  liver 
dullness.   The  urine  is  lessened  in  amount,  bile- 
stained  and  contains  albumin,  albumose,  leucin 
and  tyrosin.     The  ammonia  is  increased  and 
the    urea    decreased.     The    stools    are    clay- 
coloured,  but  haemorrhages  may  darken  them. 
Seldom  only  has  recovery  been  noted,  though 
the   fact   that   subacute   varieties   are   known 
anatomically  confirms  the  reputed  recoveries. 

Diagnosis.  Catarrhal  jaundice  can  only  be 
excluded  by  the  course,  though  pregnancy  and 
syphilis  would  raise  suspicions  of  the  severer 
disease.  The  presence  of  leucin  and  tyrosin 
in  the  urine,  with  vomiting  and  the  nervous 
symptoms,  are  important,  though  any  severe 
jaundice  and  the  second  stage  of  cirrhosis  may 
cause  confusion.  Atrophic  cirrhosis  may  be 
distinguished  by  the  history  and  possibly  by 
the  small,  hard  liver.  Hypertrophic  cirrhosis, 
in  which  attacks  of  this  nature  are  recognized, 
should  cause  no  difficulty  if  the  greatly  enlarged 
liver  and  spleen  be  examined  from  day  to  day. 
In  phosphorus  poisoning  the  gastro-intestinal 
symptoms  are  more  severe  at  the  beginning, 
and  jaundice  comes  on  later  than  in  acute 
yellow  atrophy.  The  liver  in  phosphorus 
poisoning  is  not  decreased  in  size. 

The  prognosis  is  exceedingly  grave.  The 
treatment  is  to  give  minute  doses  of  calomel, 
abundance  of  fluids,  diuretics  and  saline 
transfusion. 

The  Cirrhoses  of  the  Liver. — We  recognize  the 
following  varieties : — (1)  Alcoholic  cirrhosis, 
Laennec's  cirrhosis,  and  the  large  fatty  cirrhotic 
liver  which  may  precede  the  onset  of  the 
variety  more  commonly  seen.  (2)  Hypertrophic 
cirrhosis  (Hanot's  cirrhosis).  (3)  Chronic  peri- 
hepatitis or  capsular  cirrhosis.  (4)  Syphilitic 
cirrhosis. 

Alcoholic  Cirrhosis  occurs  more  frequently  in 
men.  Spirits  are  much  more  potent  to  cause  it 
than  wine  or  malted  liquors. 

Symptoms.  Extreme  cirrhosis  may  be  present 
without  any  symptoms.  In  the  early  stages 
the  patients  are  often  abnormally  fat,  later, 
however,  they  usually  exhibit  the  features 
common  to  habitual  alcoholics. 
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Symptoms  of  Portal  Obstruction.  The  blood- 
vessels of  the  whole  portal  area  are  overfilled 
and  the  circulation  is  sluggish.  The  chronic 
catarrh  of  the  stomach  and  small  intestines 
thus  caused  gives  a  furred  tongue,  nausea  and 
vomiting,  particularly  in  the  morning,  irregular 
action  of  the  bowels,  and  pain  or  discomfort  in 
the  right  hypochondrium.  Hsemorrhage  from 
the  lower  end  of  the  oesophagus,  from  the 
stomach  or  intestine  is  frequent,  and  may  be 
fatal.  Epistaxis  is  common.  Haemorrhoids,  en- 
larged epigastric  and  mammary  and  umbilical 
veins ;  and  ascites  which  may  appear  quickly 
are  all  the  result  of  portal  obstruction.  (JEdema 
of  the  feet  may  be  seen  before  or  after  the 
development  of  ascites. 

The  skin  usuaUy  is  sallow,  often  with  a 
muddy  appearance  in  the  face.  The  urine  is 
reduced  in  amount,  concentrated  and  contains 
albumin,  urates  and  sometimes  tube  casts. 
Slight  fever  may  be  present. 

In  the  early  stage  the  liver  is  enlarged  and 
tender;  in  some  cases  the  organ  remains  large 
throughout.  Examination  may  be  impossible 
till  the  ascites  has  been  removed.  The  lessened 
size  of  the  liver  may  be  ascertained  by  per- 
cussion, or  palpation  on  deep  inspiration. 
The  spleen  is  enlarged  and  can  usually  be  felt. 
The  ascitic  fluid  has  a  specific  gravity  usually 
below  1015,  and  the  amount  of  albumin  is 
from  three  to  six  per  cent.  Lymphocytes  are 
the  chief  cells. 

Toxic  symptoms  appear  at  any  stage.  De- 
lirium, convulsions,  stupor  or  coma  may 
develop  very  quickly  and  the  patient  usually 
dies. 

Diagnosis  is  seldom  difficult,  though  rare 
conditions  may  cause  error.  It  is  likely  to  be 
confused  with  syphilitic  cirrhosis,  which  may 
be  distinguished  by  a  history  of  infection,  signs 
of  other  syphilitic  lesions  or  great  irregularity 
of  the  liver  surface.  Hanot's  cirrhosis  may  be 
distinguislied  by  the  persistent  jaundice  and 
the  absence  of  an  alcoholic  history,  or  evidence 
of  portal  obstruction. 

The  prognosis  is  bad.  If  alcohol  can  be 
banished  the  patient  may  live  in  comfort  for 
a  considerable  period.  The  patient  is  more 
prone  to  intercurrent  disease,  e.  g.  tuberculosis, 
and  the  danger  of  one  of  the  complications  is 
always  present,  such  as  toxaemia,  jaundice, 
ascites,  haemorrhage. 

Hypertrophic  or  Hanot's  Cirrhosis  occurs  in 
young  subjects,  occasionally  in  children.  It 
affects  chiefly  the  male  sex,  and  often  follows 
infectious  diseases. 

The  symptoms  are  as  follows  : — (1)  Ill-health, 
weakness,  malaise  and  loss  of  flesh  may  be 
present  at  the  onset  for  a  long  period.  (2) 
Jaundice,  usually  slight,  is  present  throughout, 
but  severe  jaundice  with  high  fever  and  delirium 


may  develop  at  any  stage.  (3)  A  dull  weight 
in  the  right  hypochondrium  or  well-marked 
attacks  of  pain,  with  nausea  and  vomiting. 
(4)  A  fullness  of  the  abdomen,  which  is  due  to 
an  enlargement  of  the  liver;  the  edge  is  well 
below  the  costal  margin,  hard,  regular,  and  its 
surface  smooth ;  the  left  lobe  is  often  very 
prominent.  (5)  The  spleen  is  enlarged,  hard 
and  easily  palpable.  (6)  There  is  usually  no 
ascites  and  no  evidence  of  portal  obstruction. 
(7)  Haemorrhages,  purpura,  various  skin  troubles, 
fever  and  diarrhoea  are  sometimes  present. 
The  disease  is  very  chronic,  the  cause  of  death 
being  severe  jaundice,  an  intercurrent  disease 
or  cachexia.     Periods  of  remission  are  common. 

j  Treatment  consists  in  attention  to  general 
health  and  a  careful  diet ;  improvement  may 
follow  antiseptics  which  are  excreted  by  the 
bile,  such  as  uro tropin. 

Perihepatitis  may  be  a  local  condition  from 
inflammation  of  one  of  the  neighbouring  organs 
or  of  the  liver  itself,  or,  secondly,  it  may  be 
general,  with    extreme    general    thickening    of 

'  the  capsule,  forming  a  distinct  disease.  It  is 
met  with  under  two  forms,  the  one  indistinguish- 
able from  cirrhosis,  the  other  associated  with 
a  chronic  mediastinitis  and  adherent  peri- 
cardium. In  the  first  type  there  is  always 
a  chronic  interstitial  nephritis. 

Syphilitic  cirrhosis  is  mentioned  under 
Syphilis  of  the  Liver. 

Treatment  of  Cirrhosis.  On  a  bland  diet  with 
no  alcohol  the  disease  may  remain  quiescent. 
Milk  should  be  the  basis  of  all  diets.  As  the 
patient  is  able  to  bear  them,  cereals,  butter,  eggs 

i  and  fish  may  be  cautiously  added ;  meat,  soups 
and  highly-spiced  food  should  be  avoided. 
Tea,  coffee  and  cocoa  may  be  taken  in  modera- 
tion. Potassium  iodide  should  always  be  tried, 
on  the  jDossibility  of  the  syphilitic  element. 
The  bowels  should  be  kept  open  by  saline 
purges  and  disinfected  by  very  small  doses  of 

'  calomel.  A  course  at  one  of  the  spas  is  bene- 
ficial in  the  early  stages,  but  should  be  mild 
in    hypertrophic    cirrhosis.     Other    medicinal 

'  treatment  is  symptomatic.  When  the  patient 
becomes  delirious  or  comatose,  saline  transfusion 
into  muscles  or  veins  should  be  performed  and 
repeated  after  twenty-four  hours.  Tapping 
should  be  done  early  and  repeated  frequently 
if  necessary.  Collapse  during  the  operation 
can  be  mitigated  by  putting  on  a  binder, 
which  can  be  tightened  during  the  operation. 
Laparotomy  and  the  rubbing  of  peritoneal 
surfaces  so  as  to  stimulate  adhesions,  or  omento- 
pexy— the  stitching  of  a  portion  of  omentum 
to  the  abdominal  wall  near  the  liver,  may  relieve 
the  portal  circulation. 

Syphilis  of  the  Liver. — See  Syphilis. 
Abscess    of     the     Liver     occurs    (1)    in    the 
amoebic  dysentery  of  India,  Egypt  and  else- 
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where,  as  the  large  solitary  abscess ;  (2) 
following  trauma ;  (3)  from  embolism  and 
pyaemia,  most  frequently  following  suppuration 
in  the  portal  area,  though  sometimes  reaching 
the  liver  through  the  hepatic  artery  or  even 
the  inferior  vena  cava  and  hepatic  veins — these 
abscesses  are  as  a  rule  multiple,  the  whole  liver 
or  a  large  portion  of  it  being  affected ;  (4) 
inflammation  of  the  bile  passages  from  gall- 
stones, parasites  or  in  suppurative  cholangitis  ; 
(5)  from  the  penetration  into  the  liver  of 
foreign  bodies,  e.  g.  a  needle  or  fish-bone  from 
the  oesophagus,  the  suppuration  of  echinococcus 
cysts,  from  round-worms,  or  flukes ;  (6)  in 
typhoid  fever;  (7)  from  the  extension  of  the  in- 
flammation from  elsewhere,  e.  g.  perforation  of 
a  simple  or  malignant  ulcer  of  the  stomach,  etc. 

Symptoms.  The  large  solitary  abscess  may  be 
latent  and  rupture  may  cause  death  suddenly. 
The  onset  is  gradual,  with  malaise,  genera] 
debility  and  discomfort  in  the  liver.  Fever 
of  the  intermittent  type,  sometimes  with  rigors, 
is  present,  though  afebrile  cases  have  been 
described.  Pain  and  a  sense  of  fullness  in  the 
hepatic  region  is  constant  or  sharp  and  stabbing  ; 
this  may  actually  be  due  to  pleurisy  or 
simulate  it.  Pain  referred  to  the  right  shoulder 
is  very  common.  Cough,  vomiting  and  digestive 
disturbances  make  up  the  main  picture,  but 
arthritis  from  the  absorption  of  toxic  products 
and  nervous  irritability  or  depression  are 
occasionally  seen. 

There  is  wasting,  a  muddy  subicteric  tint 
of  the  skin,  and  an  anxious  expression.  The 
abdomen  is  full,  right  hypochondrium  may 
bulge  and  localised  redness  or  oedema  may  be 
present  over  the  abscess.  The  liver  dullness 
is  increased  both  upwards  and  downwards,  and 
on  palpation  a  sensation  as  of  a  thick-walled 
bag  filled  with  air  may  be  felt.  Fluctuation  and 
friction  may  be  present.  The  respiration  is 
shallow  and  thoracic,  compression  of  the  right 
lung  may  simulate  pneumonia,  especially  if 
from  extension  upwards  there  is  pleuritic 
friction.  The  possibility  of  an  empyema  or 
a  cavity  in  the  lung  from  this  cause  must  be 
borne  in  mind.  A  reddish-brown  expectoration, 
compared  to  anchovy  sauce,  containing  amoebae, 
would  settle  the  diagnosis  in  the  latter  case. 

If  not  opened  by  surgical  measures  it  may 
remain  latent  or  rupture  into  the  lung,  pleura, 
pericardium,  stomach,  intestines,  gall  bladder 
or  ducts,  kidney,  a  blood-vessel  or  externally. 

Diagnosis.  (1)  The  fever  resists  quinine  and 
malarial  organisms  are  absent  in  stained  blood 
films.  (2)  From  primary  empyema  or  in- 
flammations of  the  lung :  the  liver  presents 
unusual  symptoms  as  regards  pain,  size  and 
shape,  while  the  colour  of,  and  the  presence  of 
amoebae  in  the  sputum  in  perforation  of  the  lung 
cannot  be  mistaken.    (3)  From  the  intermittent 


fever  associated  with  gallstones  :  there  is  no 
fever  in  the  intervals  and  the  jaundice  deepens 
after  each  attack. 

In  all  suspected  cases  the  liver  should  be 
punctured,  some  caution  being  necessary  against 
tapping  a  hydatid  cyst.  The  X-rays  and  a 
blood  examination  (for  leucocytosis)  may  assist 
the  diagnosis. 

Treatment.  Many  cases  recover  spontane- 
ously if  the  abscess  is  evacuated  into  the  lung. 
Incision  and  free  drainage  by  operation  is 
advisable  if  the  abscess  follows  dysentery,  in 
which  case  it  is  usually  single,  or  if  it  points 
exteriorly.  Pyaemic  abscesses  and  suppurative 
pylephlebitis  so  seldom  recover  that  the  value 
of  operation  is  doubtful. 

New  Growths  of  the  Liver. — Both  carcinoma 
and  sarcoma  are  seen  either  as  primary  or 
secondary  growths.  Secondary  carcinoma  is 
the  common  form,  the  primary  disease  being  in 
the  stomach,  gall  bladder,  large  intestine  or 
pancreas. 

Symptoms.  When  the  condition  is  secondary 
to  disease  in  other  organs  the  symptoms  will 
be  those  of  the  primary  organ,  dyspepsia  and 
pain,  etc.,  in  the  case  of  the  stomach,  intestinal 
irregularities  or  obstruction  in  the  case  of  the 
colon.  When  the  liver  is  invaded  the  stage 
has  been  reached  when  nutritional  troubles  are 
marked,  there  is  progressive  loss  of  flesh  and 
strength ;  jaundice  is  often  present,  but  of  a 
mild  degree.  Pain  in  the  liver  may  be  present, 
but  the  organ  may  be  much  enlarged  without 
any  pain.     Ascites  is  rare. 

The  abdomen  is  distended  and  the  walls 
thin;  the  veins  are  usually  prominent.  The 
liver  is  large,  with  an  irregular  nodular  surface 
and  an  uneven  margin.  In  one  form,  however, 
cancer  with  cirrhosis,  the  liver  is  not  enlarged. 
Percussion  wall  give  a  more  accurate  delimitation 
of  the  size  and  shape  of  the  organ.  Fever  and 
even  rigors  may  be  present.  Anaemia  in  the 
later  stages  is  marked,  and  with  it  oedema  of 
the  feet. 

Diagnosis  is  only  difficult  when  the  surface 
of  the  liver  is  smooth,  as  in  primary  carcinoma. 
The  presence  of  jaundice,  the  rapid  enlargement 
and  the  cachexia  will  distinguish  it  from  fatty 
or  amyloid  liver.  In  echinococcus  disease  the 
projections  are  softer  than  in  carcinoma  and 
the  blood  may  show  eosinophilia.  In  hyper- 
trophic cirrhosis  the  jaundice  is  deeper  and  there 
is  no  marked  A\asting  or  cachexia. 

Diseases  of  the  Bile  Passages  and  Gall  Bladder 

Acute  Catarrh  of  the  Bile  Ducts  (catarrhal 
jaundice)  results  from  (1)  an  attack  of  acute 
indigestion  from  errors  in  diet,  exposure  to 
cold,  malaria  and  portal  obstruction  as  in 
heart  disease ;  one  form  of  this,  simple  or 
catarrhal   jaundice,  occurs  in  epidemic   form; 
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(2)  in  infectious  fevers,  such  as  pneumonia  and 
t3rphoid  ;  and  from  (3)  emotional  disturbance. 

Symptoms.  The  onset  is  gradual,  either  with 
slight  malaise,  indigestion,  vomiting  and 
diarrhoea  and  slight  fever,  or  without  any 
symptoms  whatever  until  the  jaundice  is 
obvious.  There  may  be  fever  and  pains  in 
the  hepatic  region,  back  and  limbs.  For  the 
rest  the  signs  are  those  of  obstructive  jaundice 
already  described.  The  liver  is  enlarged, 
occasionally,  too,  the  spleen  ;  the  gall  bladder  is 
seldom  palpable.  The  duration  of  the  disease 
is  from  two  weeks  to  three  months,  though 
ordinary  cases  seldom  last  longer  than  six 
weeks. 

Diagnosis.  The  difficulties  lie  in  separating 
it  from  cirrhosis,  cancer  and  sometimes  from 
gallstones.  Catarrhal  jaundice  attacks  young 
persons ;  there  is  no  great  enlargement  of  the 
liver,  the  jaundice  is  never  very  intense,  there 
is  no  cachexia,  it  is  not  recurrent,  and  there  is 
only  slight  pain.  Duration  of  the  jaundice 
for  longer  than  six  weeks  should  be  the  sign 
for  a  thorough  review  in  the  diagnosis. 

The  prognosis  is  good  and  the  after-effects 
negligible,  yet  the  possibility  of  mistaking  it 
for  malignant  disease  or  acute  yellow  atrophy 
in  the  early  stages  makes  it  necessary  to  give 
a  guarded  prognosis  at  first. 

Treatment.  For  some  days  water,  lemonade 
or  soda-water  may  be  all  that  the  patient  can 
take.  The  bowels  should  be  kept  loose  by 
a  mild  purgative.  Sodium  bicarbonate  (gr.  xxx) 
in  warm  water  Avill  allay  nausea,  and  alkaline 
baths  will  allay  any  itching  of  the  skin. 

Chronic  Catarrhal  Angiocholitis  is  associated 
with  the  presence  of  gallstones  in  one  of  the 
ducts,  or  depends  on  a  chronic  gastro-duodenal 
catarrh  set  up  by  chronic  alcoholism,  the  acute 
fevers,  such  as  typhoid,  or  acute  catarrhal 
jaundice. 

The  presence  of  slight  chronic  obstruction  in 
the  ducts  should  always  arouse  the  suspicion 
of  gallstones  or  malignant  disease.  The 
jaundice  varies  in  intensity,  and  its  chronicity 
often  leads  to  some  wasting.  It  is  liable  to  be 
confused  with  hypertrophic  cirrhosis,  from 
which  it  can  be  separated  by  the  absence  of 
marked  enlargement  of  the  liver  and  spleen. 
When  gallstones  are  present  intermittent 
fever  may  be  more  marked  and  colicky  pain 
may  be  or  have  been  present. 

The  treatment  requires  a  bland  diet,  no 
alcohol,  calomel  in  small  doses  and  saline 
purges. 

Suppurative  Angiocholitis  follows  gallstones, 
carcinoma,  parasites  in  the  duct,  and  the  acute 
fevers. 

Symptoms.  There  is  fever,  sometimes  rigors, 
digestive  disturbances,  prostration  and  wasting. 
The  liver  is  enlarged,  smooth  and  tender;  the 


spleen  is  large.  Jaundice  is  always  present  but 
varies  in  intensity.  Pain  may  be  due  to 
peritonitis  over  the  gall  bladder,  or  if  colicky 
to  obstruction  in  the  ducts.  Local  or  general 
peritonitis,  pyaemia  or  infective  endocarditis 
may  ensue. 

The  treatment  is  surgical,  to  allow  of  free 
drainage  by  the  bile  passages ;  when  this  has 
been  done  urotropin  may  assist  in  producing 
a  general  disinfection. 

A  type  that  is  occasionally  met  with  is  a 
very  acute  form  which  clinically  would  be 
termed  an  "  acute  abdomen."  All  forms  of 
suppuration,  gangrene  and  ulceration  of  the 
gall  bladder  may  be  met  with.  The  treatment 
is  operation. 

Cancer  of  the  Bile  Passages. — Females  suffer 
more  than  males.  Gallstones  are  found  in 
over  ninety  per  cent,  of  cases.  It  may  begin 
in  the  gall  bladder  or  ducts,  or  be  affected 
secondarily  to  the  stomach,  pancreas,  intestine, 
etc.  The  symptoms  are  jaundice,  constant 
and  progressive;  digestive  disturbances,  pain, 
sometimes  paroxysmal  and  often  severe; 
cachexia,  and,  when  the  disease  is  established, 
a  tumour  in  the  region  of  the  gall  bladder 
extending  downwards  and  inwards  towards  the 
navel.  The  gall  bladder  may  be  distended,  and 
if  the  growth  has  invaded  the  liver  this  may  be 
enlarged  and  irregular,  or  the  liver  may  be 
enlarged  uniformly  from  distension  with  bile. 
Ascites  may  follow  pressure  on  the  portal  vein. 
The  disease  seldom  lasts  longer  than  six  months. 

The  diagnosis  has  to  be  made  from  gall- 
stones, malignant  disease  of  the  liver,  hyper- 
trophic cirrhosis  and  catarrhal  jaundice. 

Cholelithiasis. — Gallstones  are  rare  before  the 
age  of  twenty-five,  and  three-fourths  of  the 
cases  are  in  women.  All  conditions  which 
favour  the  stagnation  of  bile  predispose  towards 
gallstones,  e.  g.  sedentary  occupations,  tight 
corsets,  enteroptosis,  constipation  and  depress- 
ing mental  emotion.  They  are  formed  any- 
where that  bile  is  found,  but  mostly  in  the 
gall  bladder. 

Symptoms.  One  or  more  gallstones  ma}^ 
exist  in  the  gall  bladder  for  years  without 
causing  any  symptoms. 

1.  Biliary  colic  is  due  to  the  passage  of  a 
gallstone  down  the  cystic  or  common  duct. 
The  attack  sets  in  without  warning,  there  is 
a  gripping,  piercing  pain  in  the  right  side  of 
the  upper  abdomen ;  it  radiates  from  that  spot 
all  over  the  abdomen,  but  specially  towards 
the  right  shoulder.  The  pain  may  be  ushered 
in  by  a  rigor  and  a  rise  of  temperature  to 
102°  or  103°  F.  The  patient  rolls  about  on  the 
floor,  leans  over  a  chair  or  crouches  in  a  sitting 
posture  in  the  endeavour  to  find  relief.  There 
are  pallor,  sweating  or  feeble  pulse  and  vomit- 
ing.    On  palpation  the  recti  may  be  so  rigid 
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that  nothing  can  be  felt,  in  any  case  there  is 
great  tenderness  over  the  gall  bladder,  which 
may  be  enlarged  and  tender.  The  skin  over 
the  gall  bladder  may  be  acutely  sensitive.  If 
the  stone  blocks  the  common  duct  jaundice 
appears.  The  attack  may  be  over  in  a  few 
hours  or  may  last  longer  than  a  week,  with  a 
dull,  continuous  ache,  interrupted  by  acute 
attacks  of  pain.  The  diagnosis  is  not  as  a 
rule  diificult.  The  seat  of  the  pain  is  usually 
so  definite  as  to  direct  attention  to  the  liver. 
Acute  inflammation  of  the  gall  bladder  may  be 
mistaken  for  biliary  colic  and  can  only  be  dis- 
tinguished by  the  onset  of  peritonitis  with  a 
definite  febrile  condition.  Pseudo-bUiary  colic, 
a  nervous  hepatic  colic  seen  in  women,  some- 
times gives  difficulty ;  the  pain  may  be  radiating, 
as  in  biliary  colic,  but  it  is  always  associated 
with  emotion,  fatigue  or  other  nervous  condi- 
tions ;  the  liver  may  be  tender,  but  jaundice  is 
absent. 

2.  Obstruction  of  the  cystic  duct.  There  is 
a  tense  cystic  swelling  below  the  edge  of  the 
liver.  The  gall  bladder  is  distended  with  fluid, 
which  fluid  may  be  bile  and  mucus  if  the 
obstruction  has  been  of  short  duration,  or  thin, 
clear  and  only  sHghtly  mucoid  if  the  obstruction 
has  lasted  some  time.  The  size  of  the  swelling 
may  be  as  large  as  a  normal  kidney  or  even 
larger,  and  moves  with  the  liver  on  respiration. 
A  gall  bladder  undistended  cannot  as  a  rule 
be  felt.     Jaundice  is  not  necessarily  present. 

3.  Obstruction  of  the  common  duct.  A 
single  stone  or  a  series  of  stones  may  be  present ; 
a  stone  may  lodge  in  the  ampulla  of  Vater. 
The  obstruction  may  be  complete  or  partial. 

(a)  Complete  obstruction  causes  deep  and 
continuous  jaundice,  with  no  septic  features  or 
special  wasting  in  the  early  stages.  Previous 
attacks  of  colic  and  the  absence  of  an  enlarged 
gall  bladder  may  help  to  distinguish  it  from 
malignant  disease. 

{b)  Incomplete  obstruction,  with  infective 
cholangitis.  The  symptoms  are  :  variability  in 
the  intensit}^  of  jaundice  and  the  amount  of 
bile  in  the  faeces,  no  distension  of  the  gall 
bladder,  enlargement  of  the  spleen  and  prolonged 
duration  of  the  jaundice.  A  stone  lodged  in 
the  diverticulum  of  Vater  acts  as  a  ball  valve, 
producing  partial  obstruction.  The  symptoms 
of  this  are  ague-like  paroxysms  which,  from  the 


I  temperature  chart,  are  indistinguishable  from 
tertian  or  quartan  malaria.  These  may  last 
I  for  longer  than  a  year,  each  paroxysm  being 
j  followed  by  a  deepening  of  the  jaundice  and 
I  tenderness  of  the  liver.  As  in  malaria,  between 
the  attacks  the  health  may  be  normal.  There  is 
no  dilatation  of  the  gall  bladder  in  obstruction 
from  stone  (Courvoisier's  rule). 

(c)  Incomplete  obstruction  with  suppurative 
cholangitis.  Fever  is  the  most  marked  symptom, 
usually  intermittent,  sometimes  with  rigors. 
Jaundice  is  not  intense,  the  liver  is  enlarged 
and  tender  and  the  signs  are  more  markedly 
those  of  septicaemia.  Recovery  does  not  take 
place. 

Treatment.     For   the    acute   attack   nothing 

serves  but  quarter-grain  doses  of  morphia,  given 

:  hypodermically,  or  chloroform.     Heat  appHed 

to  the  liver  gives  some  relief,  as  does  drinking 

very   hot    water.     Drugs   for   the   solution   of 

gallstones  are  probably  useless.     Urotropin  in 

i  ten-grain   doses   may   be   given   with    benefit. 

A   plain  diet  with    the    avoidance    of    much 

i  carbonaceous    food    is    best.     Long    intervals 

j  between  food  is  inadvisable.     Regular  exercise 

and  breathing  exercises  prevent  stagnation  of 

the  bile,  and  the  clothes  should  not  be  worn 

tight  round  the  waist  so  as  to  impede  the  action 

of    the    diaphragm.     The    bowels    should    be 

regulated   and   a  saline  purge   taken  once  or 

twice  a  week.     For  itching  use  alkaline  baths, 

McCall  Anderson's  dusting  powder  (starch,   1 

oz. ;   oxide  of  zinc,  ^  oz. ;  camphor,  1^  dr.),  or 

a  solution  of  anaesthesin  (ethyl  ester  of  para- 

amido-benzoic  acid)  in  olive  oil. 

Operation  should  be  advised  (1)  if  repeated 
attacks  and  gallstone  colic  render  the  patient 
an  invalid — a  second  or  third  operation  may  be 
required;  (2)  if  the  gall  bladder  is  distended 
and  there  are  attacks  of  pain  or  fever;  (3)  if 
intermittent  hepatic  fever  points  to  the 
presence  of  a  ball-valve  stone ;  (4)  if  there  is 
acute  inflammation  over  the  gall  bladder,  with 
signs  of  severe  localised  peritonitis ;  (5)  if 
chronic  jaundice  supervenes  in  a  patient  with 
a  history  of  gallstones,  and  finally,  (6)  if  any 
of  the  accidents  attendant  upon  gallstones, 
such  as  perforation  of  the  gall  bladder,  intestinal 
obstruction,  etc.,  can  be  diagnosed. 

W.  0. 
A.  G.  G. 


DISEASES    OF   THE   URINARY   SYSTEM 


EXAMINATION  IN  DISEASES  OF  THE  KIDNEY 

Some  patients  who  suffer  from  renal  disease 
complain  of  symptoms  that  at  once  suggest  it. 
Such  are  swelling  of  the  face  and  legs,  a  change 


in  the  quantity  or  quality  of  the  urine  and  pain 
in  the  loins.  None,  even  of  these,  are  certain 
indications.  The  greater  number  of  patients 
relate  histories  that  are  still  more  vao;ue.  It 
follows  that  in  renal  cases  the  scent,  to  borrow 


GENERAL  MEDICINE 


241 


SYMPTOMS  OF  KIDNEY  DISEASE 


a  sporting  phrase,  is  often  very  bad,  and  the 
physician  will  only  get  on  the  line  by  making 
careful  easts. 

At  the  first  sight  many  a  patient  will  betray 
his  complaint  by  a  certain  waxy  pallor  and 
fullness  in  the  eyelids  which,  however  slight  in 
degree,  should  be  noticed  at  once.  Myxoedema 
produces  the  same  appearance,  and  the  com- 
plexion of  hepatic  cirrhosis,  of  which  Sir  Joshua 
Reynolds's  portrait  of  himself  in  the  National 
Gallery  is  a  fine  representation,  is  like  it,  but  is 
rather  more  yellow.  In  severe  cases  the  breath 
sometimes  has  a  urinous  smell.  There  is  nothing 
peculiar  about  the  tongue,  but  its  condition 
sometimes  reflects  that  of  the  stomach,  and  the 
gums  should  be  examined  carefully,  bysqueezing, 
for  suppuration  round  the  sockets  of  the  teeth. 
In  examining  the  lungs,  evidence  of  consolidation 
or  of  pleural  effusion,  are  of  special  importance. 
Each  of  these  conditions  is  due  to  an  infection, 
which  is  apt  to  be  the  beginning  of  the  end. 
Bronchitis  is  not  of  such  bad  omen.  Special 
care  must  be  given  to  the  state  of  the  circulation. 
The  exact  boundaries  of  the  heart  must  first  be 
established. 

In  primary  interstitial  nephritis  the  heait, 
though  much  hypertrophied,  is  often  but  little 
enlarged.  A  displacement  of  the  apex  beat 
outwards  to  the  nipple  line  is  in  such  cases  all 
that  is  observed.  An  extension  beyond  that 
implies  dilatation.  Dilatation  of  the  right  side 
is  uncommon.  The  impulse  should  next  be 
observed.  It  is  often  increased  in  cases  of 
simple  hypertrophy,  and  of  a  "  thudding " 
character,  if  it  be  allowed  to  apply  an  epithet 
of  sound  to  touch.  By  auscultation  a  systolic 
murmur  is  often  heard  at  the  apex  when  there  is 
dilatation.  But  it  is  at  the  base  that  the  sounds 
are  most  characteristic.  Over  the  aortic  valve 
the  second  sound  is  generally  louder,  sharper 
and  more  ringing  than  in  health.  This  arises 
from  the  high  blood  pressure  common  in  chronic 
nephritis,  which  closes  the  aortic  valves  with 
great  force  immediately  systole  ceases.  The 
displacement  of  the  apex  may  be  much  greater 
than  that  above  mentioned.  This  occurs  in 
the  later  stages  of  the  disease  in  some  old 
persons,  and  still  more  commonly  in  those  under 
forty.  In  these  younger  cases  the  heart  reaches, 
under  alternate  dilatation  and  hypertroj)hy,  a 
greater  size  than  in  the  old. 

The  next  point  is  the  condition  of  the  arteries. 
The  radial,  the  brachial,  the  temporal,  the 
facial,  are  open  to  examination  by  the  finger, 
and  the  retinal  branches  of  the  ophthalmic  can 
be  seen  Avitli  the  ophthalmoscope.  Thickening 
of  the  walls  and  dilatation,  shown  by  increased 
width  in  the  transverse  diameter,  and  in  the 
longitudinal  by  tortuosity,  can  be  seen  and  felt 
in  the  external  arteries.  In  the  retina  the  wiry 
character  described  by  Gunn,   and   eventually 


the  thick  white  walls  outside  the  blood  column 
can  be  seen.  The  blood  pressure  should  be 
estimated,  if  possible  with  a  good  sphygmo- 
manometer. 

At  the  same  time  the  other  signs  of  albuminuric 
retinitis  should  be  sought.  It  is  not  enough  to 
examine  the  region  round  the  disc.  The  macular 
area  should  also  be  included,  as  many  cases  show 
the  small  spots  of  degeneration  there  which  do 
not  at  the  time  present  the  acuter  changes  round 
the  disc. 

In  the  examination  of  the  abdomen  nothing 
abnormal  will  be  found  except  in  cases  of 
polycystic  disease  or  of  renal  tumour.  Poly- 
cystic disease  is  so  commonlj^  and  other  tumours 
rarely  bilateral,  that  the  existence  of  a  renal 
tumour  on  each  side  is  strong  evidence  of  the 
former.  In  some  cases  the  lumpy  character  of 
the  polycystic  kidney  can  be  clearly  distin- 
guished. For  the  diagnosis  of  other  renal 
tumours  the  articles  on  those  subjects  should 
be  consulted. 

In  the  legs  the  principal  symptom  to  be 
searched  for  is  oedema.  Some  cases  only  show 
this  on  careful  examination.  Pressure  should 
be  kept  up  for  a  minute.  If  the  finger  is  then 
passed  up  and  down  over  the  part,  a  slight  dent 
which  would  escape  the  eye  is  easily  detected. 

The  last  step  is  the  examination  of  the  renal 
functions  by  chemical  analysis,  by  cryoscopy, 
and  by  the  artificial  excretion  of  dyes  such 
as  methylene  blue,  or  of  chemical  bodies  such  as 
salt.  The  procedures  for  this  purpose  will  be 
found  under  the  analysis  of  excreta. 

In  certain  cases  these  examinations  should 
be  carried  out  for  each  kidney  separately  by 
means  either  of  the  separator  or  of  the  ureteral 
catheter. 

It  has  already  been  stated  that  the  patient's 
history  will  in  some  cases  at  once  suggest  the 
presence  of  renal  disease.  There  are,  however, 
other  symptoms  than  those  above  mentioned, 
which  are  significant.  Chronic  disorders  of  the 
stomach  or  of  the  intestinal  tract  are  common. 
In  some  cases  there  is  flatulent  indigestion,  in 
others  continual  nausea  and  recurrent  vomiting, 
in  others  obstinate  diarrhoea.  Shortness  of 
breath  and  palpitation  are  often  due  to  the 
failing  of  an  hypertrophied  heart.  Frequent 
micturition  is  a  symptom  of  the  polyuria  com- 
mon with  granular  kidneys.  It  is  no  doubt 
partly  due  to  increased  blood-pressure.  But 
it  may  also  depend  upon  a  deficient  power  to 
excrete  solids  unless  in  great  dilution.  Nervous 
disturbances  are  various.  Headache,  dizziness, 
failure  of  sight,  may  all  of  them  be  due  to 
nephritis.  It  is  hardly  necessary  to  add  that 
coma  or  convulsions  should  at  once  arouse  the 
same  suspicion.  Questions  should  therefore  be 
asked  on  all  these  points. 

In  some  cases  a  history  of  attacks  like  ague, 
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may,  as  I  have  occasion  to  know,  be  the  only 
evidence  attainable  of  pyo-nephrosis.  Pyuria 
may  not  appear  till  afterwards.        W.  P.  H. 

MALFORMATIONS   OF   THE   KIDNEY 

Many  kidneys  retain  the  lobulated  shape 
proper  to  foetal  life.  Occasionally  kidneys  are 
found  which  are  distorted,  or  lie  with  what 
is  usually  the  outer  border  to  the  front.  It  is 
not  uncommon  to  find  two  ureters  to  a  single 
kidney,  or  an  extra  renal  artery.  The  latter 
may  be  above  or  below  the  main  artery, 
and  may  spring  from  the  aorta  itself  or 
from  one  of  its  branches,  such  as  the  phrenic 
or  internal  spermatic  artery.  It  is  of  patho- 
logical importance,  since  it  often  crosses  the 
ureter  and  by  pressure  thereupon  produces 
hydronephrosis.  In  rarer  instances  the  two 
kidneys  are  joined  across  the  spine,  usually 
at  about  the  fourth  or  fifth  lumbar  vertebra, 
to  form  a  single  "horse-shoe"  kidney.  In 
such  cases  there  are  usually  tAvo  ureters  and 
two  renal  arteries.  One  kidney  may  be  com- 
pletely absent,  in  which  case  the  ureter,  and 
even  the  vesicula  seminalis,  may  be  absent  too. 
Or  the  ureter  may  be  present,  but  may  end 
blindly  above  in  a  small  patch  of  fibrous  tissue 
situated  in  the  renal  region,  or  even  in  the  con- 
nective tissue  to  the  side  of  the  spinal  column. 
Usually  the  suprarenal  gland  remains,  but 
occasionally  this  also  is  absent.  In  one  patient 
of  mine  the  right  kidney  Avas  absent,  and  the 
left  lay  in  the  right  renal  fossa,  while  its  ureter 
crossed  the  spine  obliquely  to  open  into  the  left 
side  of  the  bladder.  In  other  cases  one  kidney 
may  be  represented  by  two  or  three  small 
cysts,  or  by  a  mere  fragment  of  renal  tissue. 
Congenital  cystic  disease  of  the  kidneys  Avill 
be  considered  under  the  heading  Polycystic 
Disease. 

The  ureters  are  sometimes  locally  constricted. 
This  is  most  common  at  two  points,  the  exit 
from  the  kidney  and  the  entrance  into  the 
bladder.  In  either  case  hydronephrosis  is  the 
consequence.  Occasionally  a  ureter  is  found 
to  be  impervious  for  the  whole  or  for  a  part 
of  its  course. 

Abnormal  mobility  will  be  considered  under 
Movable  Kidney. 

Disturbances  of  Circulation.  Passive  con- 
gestion is  produced  by  any  condition  A\'hich 
interferes  with  the  action  of  the  right  side  of 
the  heart.  Chronic  bronchitis  with  emphysema, 
and  stenosis  or  incompetence  of  the  mitral  valve 
are  common  causes.  More  rarely  congestion 
is  produced  by  a  tumour  obstructing  or  invading 
the  renal  vein  or  the  vena  cava.  The  kidney 
in  such  cases  is  large  and  hard.  Its  capsule  is 
not  adherent.  The  surface  is  dark  and  the 
stellate  veins  are  engorged.     When  cut  open 


both  cortex  and  medulla  are  purple  in  colour. 
There  appears  to  be  some  connection  between 
mitral  stenosis  and  fibrosis  of  the  kidney,  and 
it  is  by  some  supposed  that  the  fibrosis  is  pro- 
duced by  chronic  congestion.  Others,  however, 
believe  the  mitral  stenosis  in  those  cases  to  be 
part  of  a  general  cardio-vascular  sclerosis,  which 
affects  the  kidney  by  a  fibrosis  spreading  from 
the  arteries.  The  point  has  not  yet  been 
sufficiently  worked  out.  In  such  cases' albumin- 
uria is  of  frequent  occurrence  in  congestion 
of  the  kidney,  and  the  urine  is  scanty  and 
concentrated. 

The  anuria  and  polyuria  which  occasionally 
occur  in  hysterical  patients  have  been  referred, 
but  without  any  evidence,  to  stimulation  or 
paralysis  of  the  vasomotor  nerves. 

Infarcts  of  the  kidney  occur  in  cases  of  septic 
endocarditis.  They  take  the  usual  conical 
form,  with  the  base  on  the  surface,  and  follow  the 
changes  generally  found  in  this  condition.  Their 
occurrence  is  usually  marked  by  haematuria, 
due  to  haemorrhage  into  the  parenchyma  from 
the  intense  congestion  of  the  part.  Eventually 
the  parenchyma  is  destroyed  and  a  scar 
of  fibrous  tissue  remains  which  produces  a 
depression   on   the   surface   of   the  organ. 

Microscopic  infarcts  occur  in  septicemic 
conditions  and  are  due  to  blocking  of  minute 
vessels  by  septic  organisms. 

Thrombosis  of  the  renal  vein  may  occur  as 
part  of  a  thrombosis  of  the  inferior  cava,  or 
may  be  due  to  a  new  growth  invading  the  renal 
vein  itself.  "^  W.  P.  H. 

ANOMALIES    OF   URINARY   SECRETION 

These  may  be  divided  into — 

1.  Deficient  excretion  of  normal  constituents. 

2.  Excessive  secretion  of  normal  constituents. 

3.  Excretion  of  abnormal  substances  due  to 
disease. 

4.  Excretion  of  abnormal  substances  due  to 
individual  variation  in  metabolism. 

1.  Oliguria. — Whenever  the  flow  of  blood 
through  the  kidneys  is  hindered,  as  in  cardiac 
failure,  the  amount  of  water  decreases  and  the 
urine  becomes  scanty  and  concentrated.  The 
acidity  is  then  high,  the  colour  deep,  and 
urates  are  deposited. 

Deficiency  of  Solids.— The  chlorides  are  often 
greatly  diminished,  or  even  absent,  in  fevers, 
especially  in  pneumonia.  They  are  also  greatly 
diminished  in  some  cases  of  dropsy.  In  the 
later  stages  of  nephritis  all  the  solids  may  be 
diminished. 

2.  Polyuria. — (a)  Diabetes  Insipidus.  This 
is  a  condition,  sometimes  hereditary,  sometimes 
acquired,  in  which  enormous  quantities  of  water 
are  passed,  and  the  patient,  if  water  be  withheld, 
exhibits    serious   symptoms.     The   latter   part 
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of  the  definition  distinguishes  it  from  polydipsia. 
There  is  some  evidence  that  the  cause  is  incom- 
petence of  the  kidney  to  excrete  solids  except 
in  high  dilution. 

(b)  The  same  cause  perhaps  accounts  partly 
for  the  polyuria  of  granular  kidney.  But 
another  cause  may  also  be  found  in  the  blood- 
pressure,  Avhich  is  commonly  very  high. 

Phosphaturia  and  Oxaluria. — In  former  times 
an  excess  of  phosphate  or  oxalate  of  calcium 
in  the  urine  Avas  thought  to  be  a  cause  of 
neurasthenia.  Neurasthenic  cases  often  ex- 
crete less  acid,  and  therefore  the  phosphates 
are  readily  precipitated,  though  they  are  not 
present  in  excess.  An  excess  of  oxalic  acid 
may  be  due  to  eating  rhubarb,  spinach  and 
some  other  vegetables.  In  both  conditions 
the  deposit  may  be  due  rather  to  an  excessive 
secretion  of  calcium,  of  which  the  cause  is 
unknown,  than  to  variation  in  the  acids. 

3.  Abnormal  Substances  due  to  Disease. 

Albumin. — In  the  healthy  kidney  this  is  held 
back.  In  disease  of  the  kidney  it  escapes. 
The  point  of  escape  is  probably  chiefly  in  the 
glomeruli.  Albumin  in  urine  is  a  mixture  of 
serum-albumin  and  serum-globulin,  but  in  a 
proportion  which  varies,  and  is  not  the  same 
as  that  in  the  blood.  It  may  be  that  one  or 
other  alone  is  present.     The  best  tests  are — 

(a)  Boiling.  In  acid  urines  a  precipitate 
appears.  If  it  does  not,  a  drop  of  dilute  acetic 
acid  should  be  added.  In  alkaline  urines  a 
spontaneous  precipitate  shows  phosphates.  It 
disappears  on  the  addition  of  acid.  An  alka- 
line urine  should  be  acidulated  before  boiling. 
Resins  in  the  urine  such  as  copaiba  will  give 
a  precipitate. 

(6)  Nitric  acid.  To  nitric  acid  in  a  test  tube 
add  by  trickling  gently  down  the  side  a  super- 
natant layer  of  urine.  At  the  level  of  junction 
a  white  layer  of  coagulated  albumin  forms. 
Albumose  reacts  in  the  same  way. 

A  precipitate,  some  distance  above  the  line 
of  junction,  is  formed  of  urates. 

(c)  Salicyl-sulphonic  acid,  either  in  crystals 
or  saturated  solution,  is  a  delicate  test,  precipi- 
tating nothing  but  albumin  and  albumose. 
The  latter  clears  on  boiling. 

{d)  After  acidulating  with  acetic  acid  add 
a  drop  or  two  of  potassium  ferrocyanide ;  a 
precipitate  forms. 

(e)  Picric  acid  or  Esbach's  fluid  (picric  acid  1, 
citric  acid  2,  water  100)  is  used  for  a  rough 
quantitative  test.  Into  an  Esbach's  tube  pour 
urine  up  to  the  mark  U,  and  the  reagent  up 
to  the  mark  R,  stopper,  and  invert  gently. 
Read  off  the  level  of  the  precipitate  after 
standing  for  twenty-four  hours.  The  numbers 
are  grammes  per  litre.  Above  four  per  thousand 
the  result  is  untrustworthy. 

A  third  kind  of  albumin  reacts  to  the  above 


test,  but  is  also  deposited  in  the  cold  after 
the  addition  of  dilute  acetic  acid.  It  has  been 
caUed  nucleo-albumin,  but  its  exact  constitu- 
tion is  still  a  matter  of  doubt.  It  is  probably, 
like  the  others,  derived  from  the  blood. 

Physiological  Albuminuria. — In  many  young 
persons  albuminuria  appears  without  any  other 
symptoms  of  nephritis.  The  subsequent  history 
shows  that  the  kidneys  are  not  diseased.  This 
occurs  in  various  forms. 

(a)  Orthostatic  albuminuria  is  the  com- 
monest. The  urine  during  the  night  is  normal. 
A  short  while  after  getting  up  albumin  begins 
to  appear,  rises  to  a  maximum,  and  often 
disappears  again  by  the  end  of  the  day.  All 
other  influences  but  that  of  posture  can  be 
excluded.  These  patients,  children  or  young 
adults,  are  usuallv  weak  and  languid.  The 
albuminuria  probably  depends  in  some  way 
upon  a  low  arterial  pressure. 

(fe)  Albuminuria  after  exertion.  Collier  found 
it  in  almost  every  individual  of  five  "  eights  " 
after  the  Oxford  races.  Armstrong  and  others 
found  it  in  boys  after  running.  It  has  been 
found  in  soldiers  after  marching. 

(c)  Fear,  as  in  boys  going  to  be  whipped 
or  examined,  cold  bathing  and  sexual  initiation 
are  other  kno\\Ti  causes.  {Cp.  Paroxysmal 
Haemoglobinuria.)  The  albumin  appears  often 
to  be  of  the  form  of  "  nucleo-albumin  "  ;  Collier 
found  casts. 

Albumose. — This  proteid  is  precipitated  by 
the  reagents  which  precipitate  albumin,  but 
is  characterized  by  its  solubility  at  boiling-point. 
On  heating  urine  containing  it  a  precipitate 
appears  at  about  56°  C,  but  disappears  again 
gradually  as  the  temperature  is  raised,  to  re- 
appear on  cooling.  It  occurs  in  certain  dis- 
eases of  bones,  especially  in  diffuse  or  multiple 
myeloma,  and  has  been  found  in  a  few  other 
conditions. 

Haematuria  is  distinguished  by  the  presence 
of  blood  cells  in  the  urine  from  hcemoglobinuria, 
in  which  the  colouring  matter  alone  is  present. 
The  test  for  the  latter  are — 

(fl)  The  guaiacum  test.  To  the  urine  add  a 
few  drops  of  fresh  tincture  of  guaiacum,  shake, 
and  to  the  emulsion  add  ozonic  ether.  A  blue 
ring  forms  at  the  junction.  Iodide  of  potassium 
in  the  urine  gives  a  rather  similar  colour,  but 
it  is  deeper  and  appears  more  slowly. 

(6)  The  spectroscope  shows  the  bands  of 
haemoglobin,  or  more  commonly  of  methsemo- 
globin. 

(c)  The  colour  of  such  urines  varies  from 
dark  blood-colour  to  a  mere  smokiness.  A 
deposit  of  the  same  colour  quickly  settles. 

{d)  The  microscope  alone  can  show  if  blood 
cells  are  present. 

In  hsematuria  the  blood  may  come  from 
the  urethra,  from  the  bladder  and  ureters,  or 
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from  the  kidney.  In  the  first  case  it  drips  from 
the  meatus  spontaneously,  and  on  micturition 
the  first  part  of  the  urine  is  bloody,  the  last 
clear.  Hsematuria  from  this  source  is  usually 
due  to  injurj^  sometimes  to  urethritis. 
When  it  comes  from  the  bladder  or  ureters 
it  usually  collects  at  the  base  of  the  bladder, 
and  is  passed  chiefly  at  the  end  of  micturition. 
It  is  due  to  injury,  inflammation,  ulcer,  new 
growth,  or  varicose  veins.  It  is  not  uncommon 
in  cases  of  prostatic  enlargement.  When  bleed- 
ing takes  place  in  the  kidneys  the  blood  is 
intimately  mixed  Mith  the  urine,  and  the  colour 
is  often  brown  from  the  presence  of  methsemo- 
globin,  due  to  intimate  contact  with  an  acid 
urine.  Such  cases  arise  from  disease  of  the 
pelvis,  such  as  stone  and  new  growth,  or  most 
commonly  from  some  form  of  nephritis.  Pro- 
fuse haemorrhage  sometimes  occurs  in  cases  of 
granular  kidney. 

Hsematuria  without  nephritis  has  been  re- 
ported as  a  family  complaint.  Some  cases  of 
haematuria,  recurrent  and  often  profuse,  are 
known  to  occur  without  any  recognizable  dis- 
ease of  the  kidney,  or  with  alterations  so  slight 
that  they  can  hardly  be  considered  as  the  cause. 
These  cases  are  usually  from  one  kidney  alone, 
and  are  called  essential  hsematuria. 

Haemoglobinuria  occurs  as  a  result  of  trans- 
fusion with  the  blood  of  another  species,  in 
some  cases  of  acute  disease,  especially  pneu- 
monia and  rheumatic  fever  or  after  acute 
nephritis,  in  an  epidemic  form  among  new-bom 
children  (Winckel),  and  after  certain  poisons. 
It  also  occurs  in  hsemoglobinuric  (black-water) 
fever,  and  in  animals  from  piro-plasmosis. 
In  man  it  is  most  common  as  a  paroxysmal 
disease  produced  by  cold,  exercise  and  mental 
excitement.  It  may  be  an  exaggeration  of  the 
albuminuria  produced  by  these  causes.  In  this 
disease  it  is  the  result  of  a  hsemoglobinaemia 
produced  by  an  intermediary  body  present 
in  the  blood  which  cold  certainly,  and  probably 
the  other  antecedents  mentioned  also,  can 
render  activel}'  ha>molytic.  A  majority  of  such 
patients  are  syphilitic. 

Chyluria. — In  certain  cases  the  urine  is 
opaque  and  white,  yellowish-white,  or  pink  from 
admixture  with  blood.  It  sets  into  a  solid 
jelly,  or  deposits  jelly-like  clots.  If  the  urine 
is  left  to  stand  the  opaque  part  collects  at  the 
top.  On  shaking  with  ether  the  opacity  dis- 
appears, and  the  ether  when  evaporated  leaves 
an  oily  residue.  The  urine  remains  clear  but 
is  albuminous.  The  coagulum  gives  the  re- 
actions  of  fibiin. 

This  condition  is  in  most  cases  due  to  an 
infection  M'ith  the  filaria  Bancroft!.  The  Avorms 
block  the  thoracic  duct  and  rupture  of  the 
lymphatics  occurs  in  the  renal  pelvis.  The 
embryos  are  found  in   the  blood  during  sleep. 


This  infection  is  endemic  in  China  and  other 
subtropical  countries. 

Sporadic  cases  occur  in  which  the  thoracic 
duct  is  blocked  by  inflammatory  tissue  or  other 
causes. 

The  symptoms  are  in  some  cases  very 
irregular. 

No  treatment  has  been  found  effective. 

Lymphuria. — In  a  few  cases  albumin  and 
fibrin  have  been  found  alone,  Avithout  any  fat. 
The  urine  sets  into  a  colourless  jelly,  and  there 
is  no  opacit3\  The  pathology  of  these  cases 
is  unknown. 

Pyuria. — When  pus  occurs  in  any  quantity 
in  the  urine  it  forms  a  yelloAvish-white  deposit. 
The  microscope  at  once  shows  its  nature. 
Chemical  tests  are  of  less  value.  The  following 
are  employed — 

(a)  To  the  urine  add  an  equal  part  of  caustic 
alkali.  The  mixture  becomes  ropy  and  adhesive 
strings  are  formed  in  it. 

(6)  To  the  urine  add  an  equal  part  of  ozonic 
ether.     Bubbles  of  gas  escape. 

Leucocytes  are  found  with  the  microscope 
in  many  inflammatory  conditions.  Pus  in 
quantity  occurs  in  urethritis,  cystitis,  pj^elitis 
and  pyonephrosis  due  to  calculus  or  tubercle. 
In  every  case  bacteriological  investigation 
should  at  once  be  carried  out. 

Abnormal  Pigments. — Urobilin  in  excess  gives 
a  warm  orange  colour.  It  occurs  in  hepatic 
disease,  in  cases  of  hsemol^^sis,  where  large 
haemorrhages  are  being  absorbed,  and  in  other 
conditions. 

A  red,  claret  or  purple  colour,  Mithout  the 
presence  of  blood,  is  usually  seen  in  urines 
which  contain  an  excess  of  hsemato-porphyrin. 
The  colour  is  not,  however,  due  to  hnemato- 
porphyrin,  but  to  another  unknown  body. 
Most  of  these  cases  are  due  to  poisoning  by 
sulphonal  or  trional,  and  they  commonly  end 
in  death.  The  condition  usually  occurs  in 
women. 

Rhubarb  and  senna  sometimes  produce  a 
reddish-broicn  colour. 

A  green  colour  is  usually  caused  by  bile 
pigment.  Sometimes  it  is  nearly  black.  When 
diluted  the  characteristic  green  produced  by 
the  addition  of  nitric  acid  or  by  tincture  of 
iodine  is  the  best  test.  When  such  urines  are 
shaken  the  foam  is  coloured  green.  Another 
cause  of  a  green  colour  is  carboluria,  and  it  is 
worth  mentioning  that  this  may  be  produced 
by  a  single  injection  of  a  serum  (e.  g.  anti- 
:  streptococcic)  which  has  had  a  small  amount 
of  carbolic  acid  added  for  preservation.  Such 
a  case  in  my  Avards  was  too  dilute  to  give  the 
purple  colour  a\  ith  ferric  chloride,  but  gave  the 
yelloAvish  precipitate  Avith  bromine  Avater. 

A  red,  green  or  blue  colour  may  be  given  by 
aniline    dyes ;    methylene    blue    is    sometimes 
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.  given  medicinally  and  sweets  are  often  coloured 
by  these  dyes. 

Indican  gives  urine  a  dark  colour  which  turns 
black  when  warmed  with  nitric  acid,  but  not 
in  the  cold.  Boil  the  urine  vrith.  hydrochloric 
acid,  and  a  trace  of  nitric  acid,  cool,  and  shake 
up  with  chloroform.  The  latter  absorbs  a  blue 
colour.  Indicanuria  occurs  in  cases  of  bacterial 
decomposition  of  the  faeces,  and  in  cases  of 
fcetid  empyema  and  similar  conditions. 

Melanuria  occurs  in  cases  of  melanotic 
sarcoma  of  the  viscera.  The  urine  is  normal 
in  colour,  or  brown,  when  passed.  Nitric  acid 
in  the  cold  turns  it  black. 

Hale  White  described  blackening  of  urines 
from  phthisical  patients,  and  the  same  occurs 
in  ochrenosis,  and  some  other  rare  conditions. 

4.  Abnormal  Substances  due  to  an  Idiosyncracy 
of  Metabolism. 

Alkaptonuria.  —  The  urine  when  passed  is 
natural  in  colour,  but  turns  brown  or  black 
on  exposure  to  air.  On  adding  alkalies  the 
colour  is  made  darker  still.  The  urine  reduces 
Fehling's  solution,  but  does  not  give  the  other 
reactions  of  sugar.  In  most  cases  the  con- 
dition, which  is  rare,  is  congenital,  and  the 
colour  is  noticed  on  the  baby's  napkins.  It 
is  usually  lifelong.  It  is  produced  by  the  pre- 
sence of  homogentisic  acid,  which  is  due  to  a 
failure  to  decompose  completely  the  aromatic 
constituents  of  the  proteid  molecule. 

Cystinuria,  which  is  shoAA-n  by  the  presence 
in  the  urine  of  colourless  hexagon  crystals 
soluble  in  ammonia,  is  also  usually  a  lifelong 
condition.  It  is  due,  like  alkaptonuria,  to  a 
defect  in  proteid  metabolism,  but  its  exact 
nature  is  uncertain.  It  is  of  importance  in 
that  it  often  leads  to  the  formation  of  calculi. 

H.  P.  H. 

URiEMIA 

The  term  uraemia  is  apphed  to  that  form 
of  blood  poisoning  -with  urinarj'  products  which 
is  manifested  by  a  well-known  series  of  symp- 
toms. It  arises  in  the  course  of  all  forms  of 
nephritis,  in  acute  and  passive  congestion  and 
in  waxy,  cystic  and  tuberculous  diseases  of  the 
kidneys,  and  also  as  a  result  of  complete  ob- 
structive suppression  of  urine. 

Chnically  three  forms  of  uraemia  may  be 
recognized,  namely,  (1)  acute,  (2)  chronic, 
and  (3)  latent.  While  acute  uraemia  may 
develop  in  any  form  of  nephritis,  it  is  most 
common  in  the  post-febrile  variety.  It  is 
sudden  in  its  onset  and  rapid  in  its  course. 
Chronic  uraemia  is  most  common  in  chronic 
interstitial  nephritis.  It  is  gradual  in  its 
onset  and  slow  in  its  course.  The  two  forms 
merge,  however. 

The  symptoms  of  Acute  Uraemia  are  epilepti- 


form convulsions,  coma,  mania  and  amaurosis. 
The  convulsions  may  come  on  suddenly  or  they 
may  be  preceded  by  headache,  giddiness  or 
nausea.  They  may  be  general  and  identical 
with  those  of  ordinary  epilepsy — excepting 
that  the  initial  cry  is  usually  absent.  During 
the  convulsions  the  temperature  is  variable ;  it 
may  be  elevated,  even  to  104°  F.  or  higher,  or, 
as  is  more  commonly  the  case,  it  may  be 
depressed.  The  con\~ulsions  last  for  some 
minutes.  Rarely  there  is  a  single  fit,  followed 
by  stupor ;  usually  there  is  a  series  of  fits.  In 
the  majority  of  cases  the  attacks  succeed  each 
other  at  short  intervals,  and  it  may  be  even 
before  the  patient  recovers  from  the  preceding 
seizure.  In  the  intervals  the  patient  is  usually 
unconscious.  Occasionally,  however,  between 
the  attacks  there  is  maniacal  excitement. 
Convulsions,  coma  and  mania  may  occur 
quite  independently  of  each  other.  Coma  is 
the  commonest  cerebral  manifestation  of 
uraemia.  As  already  indicated,  it  may  accom- 
pany the  general  convulsions,  or  it  may  develop 
gradually  and  independently  of  convulsive 
seizures.  It  may  be  preceded  by  headache, 
partial  or  complete  loss  of  vision,  gastro- 
intestinal symptoms,  cramps  and  tT\-itchings. 
The  last-named,  especially  of  the  face  and 
forearms,  usually  occur  during  the  coma. 

The  maniacal  form  of  uraemia  is  not  common. 
It  may  be  the  first  indication  of  renal  dis- 
ease. It  may  follow  the  fits  or  be  independent 
of  them. 

By  amaurosis  is  meant  sudden  and  complete 
blindness,  Avhich  usually  subsides  as  suddenly 
as  it  comes  on,  and  is  independent  of  changes 
in  the  fundus.  It  may  precede  the  fits  or  occur 
Mithout  them.  Much  more  frequently  it  follows 
them.  Sight  is  perfectly  recovered  in  a  few 
hours  or  days. 

The  commonest  symptoms  of  Chronic  Uraemia 
are  gastro -intestinal.  They  are  nausea,  vomit- 
ing of  a  severe  and  persistent  kind,  hiccough, 
and  sometimes  diarrhoea.  Others  are  per- 
sistent headache,  which  is  most  commonly 
occipital,  cramps  in  the  legs,  twitching  of  the 
muscles  apart  from  loss  of  consciousness, 
occasional  delirium,  contraction  of  the  pupils, 
giddiness,  recurrent  attacks  of  dyspnoea,  itching 
of  the  skin,  and  increasing  drowsiness  which 
may  pass  on  to  coma.  The  attacks  of  dyspnoea 
are  generally  nocturnal,  and  they  sometimes 
resemble  those  of  spasmodic  asthma.  Occasion- 
ally spaced  breathing  of  the  Cheyne-Stokes 
occurs. 

Rarer   symptoms    of    uraemia   are    deafness, 

either  following  the  convulsions  or  apart  from 

I  them,     hemiplegia     or    monoplegia    suddenly 

occurring  and  with  no  gross  lesion  found  after 

[  death  to  account  for  the  paralysis,  numbness 

I  and    tingling   in    the    fingers,    cramps    in    the 
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muscles,  persistent  insomnia  and  symptoms  of 
stomatitis. 

In  Latent  Uraemia  either  no  urine  is  voided 
at  all  or  small  quantities  may  be  passed  at 
long  intervals,  the  urine  being  clear,  watery, 
having  a  specific  gravity  of  about  1006,  and 
containing  a  very  small  quantity  of  urea  or 
other  solids.  Here  the  clinical  picture  is  quite 
different  from  that  of  ordinary  uraemia. 
Convulsions,  coma  and  mania  are  absent. 
The  symptoms  are  slight  in  intensity,  and  for 
the  first  five  or  six  days  after  the  onset  of 
obstruction  these  may  be  merely  lassitude, 
weakness  and  sleeplessness.  Then  nausea, 
occasional  vomiting,  fairly  commonly  obstinate 
constipation  and  meteorism,  rarety  diarrhoea, 
contraction  of  the  pupils,  and  exaggeration 
of  knee-jerks  may  supervene.  Later  on  there 
may  be  slight  twitchings  of  the  muscles  of  the 
arms,  legs  and  trunk,  subnormal  temperature, 
slowness  of  the  pulse,  epistaxis,  oedema,  venous 
stasis,  thirst  and  slowness  of  breathing.  Death 
may  not  occur  for  a  week  or  ten  days  or  even 
t\\elve  days  after  the  onset  of  the  anuria.  It 
generally  occurs  very  suddenly,  the  patient 
remaining  conscious  to  -sWthin  a  few  hours  or 
even  half  an  hour  of  the  fatal  termination. 
The  patient  occasionally  dies  in  a  convulsive 
seizure  or  in  coma. 

The  diagnosis  of  uraemia  is  much  easier  when 
it  occurs  during  an  attack  of  acute  nephritis 
than  when  it  occurs  during  the  course  of  chronic 
parenchymatous  nephritis  or  granular  kidney, 
since  in  the  last  two,  and  particularly  in  granular 
kidney,  uraemic  symptoms  may  develop  in  the 
midst  of  apparent  health  and  without  any 
warning.  In  these  cases  it  is  highly  important 
that  the  urine  should  be  examined.  If  the 
patient  is  first  seen  in  the  comatose  state,  it 
should  be  drawn  off  by  means  of  a  catheter. 
The  urine  is  frequently  found  to  contain  a 
large  amount  of  albumin.  The  amount  of 
urea  is  of  very  little  diagnostic  importance. 
The  pulse  should  be  examined  for  evidences  of 
arterio-sclerosis,  and  the  heart  for  hypertrophy 
of  the  left  ventricle.  It  should  be  remembered, 
however,  that  cerebral  haemorrhage  is  by  no 
means  an  infrequent  terminal  event  in  granular 
kidney  and  arterio-sclerosis.  If  a  patient  is 
first  seen  in  the  comatose  state,  other  causes 
of  coma  besides  uraemia,  such  as  cerebral 
haemorrhage  (especially  pontine),  meningitis 
(here  there  may  be  only  slight  fever  and  no 
localising  symptoms),  cerebral  tumour,  alcoholic 
poisoning,  opium  poisoning,  injury  diabetes, 
epilepsy,  pyaemia,  sunstroke,  typhoid  fever, 
miliary  tuberculosis  and  hysteria  should  be 
excluded.  Uraemic  convulsions  should  be 
differentiated  from  convulsions  due  to  other 
causes,  such  as  epilepsy,  hysteria,  strychnine 
poisoning,     tetanus     and     hydrophobia.      As 


already  noted,  hemiplegia  or  monoplegia  may 
occur  suddenly  in  uraemia,  and  M'ith  no  gross 
lesion  to  account  for  the  paralysis.  It  is 
extremely  difficult  to  diagnose  these  cases  from 
those  of  hemiplegia  or  monoplegia  of  organic 
origin.  And,  lastly,  cases  of  headache,  wdth 
giddiness  and  vomiting,  especially  A\hen  asso- 
ciated with  optic  neuritis,  closely  simulate  the 
symptoms  of  cerebral  tumour. 

In  regard  to  the  prognosis  of  uraemia,  about 
half  of  the  cases  recover  in  acute  nephritis, 
about  fiLfty  per  cent,  recur  in  chronic  parenchy- 
matous nephritis,  while  the  condition  is  almost 
invariably  fatal  in  cases  of  granular  kidney. 

In  regard  to  treatment,  in  both  forms  of 
uraemia  the  diet  should  be  that  which  is  suitable 
for  acute  nephritis.  Threatened  or  already 
developed  acute  uraemia  requires  prompt  and 
active  treatment.  Since  the  function  of  the 
kidneys  is  largely  in  abeyance,  the  cardinal 
indications  are  to  get  the  bowels  and  skin  to 
act  as  quickly  as  possible.  The  former  may  be 
started  by  an  enema.  Of  purgatives,  those 
which  act  rapidly  are  naturally  the  most 
desirable.  Of  these  elaterium  and  ci'oton  oil, 
on  account  of  their  concentration,  are  the  best. 
Elaterium  may  be  given  in  doses  of  J  gr.  in 
the  form  of  a  smaU  pill  or  dissolved  in  a  tea- 
spoonful  of  water ;  or  ^  to  ^^  gr.  of  the  active 
principle  (elaterin) ;  or  1  to  4  gr.  of  pulv. 
elaterini  co.  One  or  two  minims  of  croton  oil 
may  be  mixed  in  a  little  olive  oil.  These 
remedies  should  be  placed  weU  back  in  the 
throat,  so  that  they  may  be  swallowed  by  a 
reflex  act. 

In  order  to  act  on  the  skin  the  patient,  if 
not  too  ill,  may  be  placed  in  a  hot  bath.  Other- 
\nse  a  hot-air  or  vapour  bath  or  a  hot  pack  for 
twenty  minutes  may  be  used.  Jaborandi  was 
formerly  used  as  a  sudorific  much  more  than  it 
is  at  present.  Undoubtedly  the  cause  of  this 
diminution  in  the  extent  of  its  employment  is 
the  fear  of  it  causing  serious  oedema  of  the 
lungs.  This  is  greater  in  water-logged  patients. 
The  writer  has  never  seen  this  follow  the  ad- 
ministration of  one  or  two  drachms  of  the 
tincture  every  four  hours.  If  it  threatens,  it 
may  be  cut  short  or  controlled  by  a  hypodermic 
injection  of  —^  to  J^  gr.  of  atropine.  If  the 
symptoms  are  very  urgent,  ^o  *o  ^  gr.  of  nitrate 
of  pilocarpine  may  be  administered  by  sub- 
cutaneous injection,  to  be  repeated  if  required 
at  intervals  of  an  hour.  Venesection  from  the 
arm,  in  amount  from  twelve  to  twenty  ounces, 
may  advantageously  be  employed  in  a  robust 
and  full-blooded  person  Avith  high  blood  tension. 
When  there  is  little  or  no  oedema  it  may  be 
combined  with  the  injection  of  one  or  two 
pints  of  warm  water  or  weak  saline  solution 
into  the  rectum,  under  the  skin,  or  into  a  vein. 
The  writer  has  seen  one  case  in  \vhich,  appar- 
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ently,  a  fatal  termination  was  prevented  by 
lumbar  puncture.  Continuous  inhalation  of 
oxv'gen  has  also  been  tried  in  acute  uraemia. 

if  convulsions  set  in,  the  patient's  tongue 
should  be  protected,  and  besides  the  measures 
already  enumerated,  chloral  and  bromides  in 
the  form  of  an  enema,  or  the  inlialation  of 
chloroform  in  sufficient  amount  just  to  control 
the  fits  are  useful.  Should  these  fail,  morphia 
should  be  resorted  to. 

The  treatment  of  chronic  uraemia  lies  in  treat- 
ing the  cause,  as  for  example  by  saline  purges 
and  hot  baths.  So  long  as  the  vomiting  is 
only  occasional,  beyond  acting  on  the  bowels 
and  skin  no  treatment  is  required.  When 
vomiting  is  frequent  and  persistent,  bismuth 
and  dilute  hydrocyanic  acid  may  be  tried.  If 
these  fail,  small  doses  of  opium  are  indicated.  It 
is  best  also  not  to  try  stop  diarrhoea,  unless  it  is 
severe,  ^^^len  it  is  so,  tannalbin  in  ten-grain 
doses  or  small  doses  of  opium  may  be  given. 
For  the  headache  a  sharp  purge  and  hot  tea 
may  be  tried.  Citrate  of  caffeine,  in  five-grain 
doses,  is  sometimes  successful.  Most  frequently, 
however,  nitroglycerine  is  the  most  serviceable 
d^'^^c ;  "iw  gr.  or  one  minim  of  the  liquor 
trinitrini  may  be  administered  three  times  a 
day,  the  dose  to  be  increased  if  required. 
Some  writers  have  claimed  very  good  results 
to  follow  the  administration  of  pilocarpine. 
Leeches  to  the  mastoid  process  also  are  some- 
times useful.  The  restlessness  and  sleepless- 
ness or  delirium  should  be  treated  by  chloral 
and  bromides,  and  if  necessary  by  morphine. 
For  the  dyspnoea,  the  inhalation  of  five  minims 
of  amyl  nitrite  or  the  internal  administration 
of  nitroglycerine  is  indicated.  Morphia  may 
be  necessary. 

The  treatment  of  latent  uraemia  is  that  of 
the  cause.  F.  W.  P. 


ACUTE    NEPHRITIS    (ACUTE    BRIGHT'S 
DISEASE) 

Definition.     An  acute  illness  characterized  by 
dropsy,  scanty  urine  containing  blood,  albumin 
and  renal  casts,  and  toxic  symptoms  pointing 
to  serious  disturbance  of  the  functions  of  the  ' 
kidney. 

Conception  of  the  Disease.  Attempts  have 
been  made,  but  not  with  much  practical  success, 
to  differentiate  cases  of  acute  nephritis  according 
as  one  of  the  three  histological  elements  com- 
posing the  kidney  is  chiefly  affected — glomeruli, 
tubules  and  interstitial  tissue.  In  the  majority  ! 
of  cases  all  the  elements  suffer,  whatever  the 
cause  of  the  inflammation.  The  term  "  acute 
nephritis  "  must  be  taken  to  express  a  clinical 
condition,  and  not  a  pathological  state  of  the 
kidney,  seeing  that  there  is  great  variation  in  the 
post-mortem  findings  in  the  disease,  in  some  , 


cases  the  changes  being  considerable  and  easily 
apparent  to  the  naked  eye,  in  others  very  slight, 
even  Avith  critical  microscopical  examination. 
The  conclusion  must  be  accepted  that  very 
grave  disturbance  of  the  kidney  functions  may 
coexist  with  the  slight  "organic"  changes  in 
the  organ. 

Relation  to  Chronic  Nephritis.  This  is  very 
close.  Indeed,  primary  acute  nephritis  is  a 
comparatively  uncommon  disease — especially 
if  children  be  excepted — in  the  wards  of  a 
general  hospital.  The  majority  of  the  cases 
in  adults  are  instances  of  acute  nephritis  com- 
plicating chronic,  a  fact  that  is  abundantly 
confirmed  in  the  post-mortem  room. 

Causes.  1.  Essential  Causes.  Acute  nephritis 
is  probably  always  due  to  the  irritation  of 
the  kidney  during  its  efforts  at  elimination  of 
some  poison,  of  microbic  or  other  origin.  The 
poisons  of  the  acute  specific  fevers  are  the  most 
important,  especially  of  scarlet  fever,  to  a  less 
extent  of  diphtheria,  typhoid  fever,  pneumonia 
and  erysipelas.  Acute  sore  throat  {e.  g.  acute 
tonsillitis)  is  sometimes  followed  by  acute 
nephritis,  quite  apart  from  scarlet  fever.  Any 
form  of  septiccemia  may  lead  to  the  disease ;  it 
is  quite  a  frequent  terminal  event  in  ulcerating 
endocarditis.  The  poisons  associated  with 
pregnancy  not  uncommonly  set  up  acute 
nephritis— the  nephritis  of  pregnancy  is  more 
likely  to  be  due  to  such  irritant  than  to  pressure 
of  the  pregnant  uterus.  Poisons  of  a  more 
simple  sort  likely  to  cause  the  disease  are 
carbolic  acid  and  its  derivatives,  turpentine  and 
cantharides.  Outward  application  of  these  and 
allied  substances  is  as  likely  to  inflame  the 
kidney  as  taking  them  internally.  In  spite  of 
this  category  of  knoMTi  causes  of  the  disease  it 
must  be  confessed  that  in  perhaps  the  majority 
of  cases  the  origin  is  quite  obscure.  This  is 
usually  ascribed  to  "  chill,"  and  certainly  ex- 
posure to  cold  or  damp  or  both  is  a  striking 
predisposing  cause  of  the  disease.  That  there 
is  a  more  essential  cause  underl;^ang  the  condi 
tion  seems  very  likely,  but  whether  microbic 
or  not  is  unknown. 

2.  Associated  Causes.  As  already  stated  the 
disease  is  commonest  in  children,  whether  due 
to  scarlet  fever  or  to  "  chill."  Sex  has  no 
influence  except  in  the  adult  cases,  when  the 
more  frequent  exposure  entailed  by  male 
occupations  makes  the  disease  commoner  in 
men. 

Symptoms.  \.  Mode  of  Onset.  Three  groups 
of  cases  occur,  (i)  In  the  commonest  type  of 
case  the  onset  is  that  of  a  mild  infective  Ulness. 
There  is  general  malaise,  pains  in  the  back  and 
limbs,  headache,  a  rise  of  temperature  to  100°  to 
101°,  with  anorexia,  nausea  or,  not  infrequently, 
vomiting.  It  is  soon  noticed  that  the  urine  is 
very  dark-coloured  and  scanty,  and  by  the  end 
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of  forty-eight  hours  the  face  is  puffy.  The 
oedema  increases  and  spreads  all  over  the  body ; 
the  urine  remains  very  scanty  and  may  become 
suppressed  ;  the  patient  becomes  rapidly  anaemic, 
the  temperature  remains  irregularly  raised  for 
about  a  week ;  constipation  is  the  rule ;  the 
tongue  is  heavily  furred. 

(ii)  The  disease  is  not  uncommonly  much 
more  latent.  Tiredness  on  exertion,  aching  of 
the  legs,  headache,  listlessness— these  may  be  the 
only  features  present  until  the  dropsy,  or  the 
state  of  the  urine,  or  one  or  other  of  the  nervous 
symptoms  grouped  under  the  term  uraemia 
{e.g.  convulsions, amaurosis, etc.)  calls  attention 
to  the  real  state  of  affairs. 

(iii)  In  a  few  instances  the  disease  takes  on 
a  more  fulminating  character,  beginning  with 
high  fever,  persistent  vomiting,  anuria  and  rapid 
development  of  uraemia  symptoms. 

2.  The  Urine.  The  amount  is  scanty,  up  to 
actual  suppression.  The  specific  gravity  is 
high,  the  reaction  acid.  The  colour  is  usually 
dark  brown,  due  to  altered  blood.  There  is 
a  heavy  deposit,  consisting  of  blood  cells  and 
casts  (chiefly  blood  and  epithelial  casts).  The 
output  of  urea  and  uric  acid,  as  also  of  chlorides 
and  pigments,  is  diminished.  In  a  few  cases 
blood  may  be  absent,  at  least  when  the  patient 
comes  under  observation.  Albumin,  however, 
is  constant,  and  is  usually  present  in  large 
amount. 

3.  The  (Edema.  The  face,  and  especially  the 
tissues  around  the  eyes,  is  usually  first  affected. 
The  dropsy  is,  however,  sometimes  first  noticed 
in  the  legs.  The  oedema  is  soft ;  Avhen  it  extends 
and  becomes  marked  in  degree  it  follows  the 
distribution  of  gravity  and  is  easily  affected  by 
pressure.  In  severe  cases  it  may  be  so  marked 
as  to  render  the  patient  scarcely  recognizable. 
It  may  affect  the  lungs  and  the  serous  sacs,  and 
at  times  the  larjTix,  requiring  tracheotomy. 
If  it  passes  off  the  patient  is  left  in  a  state  of 
comparative  emaciation  that  is  very  striking. 

4.  Crises.  In  the  course  of  an  ordinary 
attack,  it  is  not  uncommon  to  see  periodic 
crises  occurring.  They  can  sometimes  be  attri- 
buted to  injudicious  haste  in  increasing  the 
diet,  etc.  During  one  of  these  crises  the  fever 
increases,  the  urine  becomes  more  scanty,  there 
is  increased  malaise  and  oedema,  and  there  may 
be  vomiting  or  other  toxic  symptoms. 

Course.  One  of  three  things  may  happen  to 
a  patient  suffering  from  acute  Bright's  disease, 
(i)  He  may  get  well.  This  will  usually  take  at 
least  six  weeks.  The  event  is  to  be  known  by 
the  absence  of  albuminuria  after  the  patient 
is  up  and  on  a  full  diet,  (ii)  He  may  drift  into 
a  condition  of  chronic  nephritis,  usually  taking 
the  form  of  chronic  parenchymatous  nephritis, 
less  often  of  chronic  mixed  nephritis.  If  the 
albuminuria  persists  after  three  months'  careful 


treatment   it   is   probable    that   this   event   is 

happening,     (iii)  He   may  die.     Death  is  due 

either  to  acute  uraemia,  or  to  pericarditis,  or  to 

I  an  acute  pulmonary  or  peritoneal  infection,  or 

'  (rarely)  to  acute  oedema  of  the  larynx. 

Complications — 

1.  Acute  Uraemia.  Any  of  the  symptoms  of 
this  serious  condition  may  ensue  in  a  severe  case. 

2.  Anaemia.  Constant  in  all  cases,  but  it 
may  become  a  marked  feature. 

3.  Eye  Changes.  Papillitis  is  not  uncommon, 
a  diffuse  neuro-retinitis  less  so.  Haemorrhages 
may  occur  into  the  retina. 

4.  Cardio-vascular  Changes.  All  forms  of 
Nephritis  lead  to  hypertrophy  of  the  heart  and 
to  a  high  blood  pressure,  acute  nephritis  not 
excepted.  These  phenomena  may,  therefore, 
be  regarded  as  symptoms  rather  than  complica- 
tions of  acute  Bright's  disease.  Endocarditis 
does  not  seem  to  occur,  or  but  rarely. 

5.  Pericarditis  is  by  no  means  uncommon. 
There  is  a  special  tendency  for  nephritic  patients 
to  develop  this  complication.  It  is  an  exceed- 
ingly grave  event  and  mostly  fatal.  It  usually 
goes  on  to  liquid  effusion. 

6.  Pleurisy.  The  same  remarks  apply.  The 
prognosis,  however,  is  by  no  means  so  serious. 

7.  Pneumococcal  infections  are  rather  common, 
indeed  five  and  six  may  be  of  this  nature.  A 
specially  interesting  form  of  this  infection  is 
'pneumococcal  'peritonitis. 

Diagnosis.  The  question  of  the  occurrence 
of  acute  nephritis  hardly  admits  of  doubt  in 
the  presence  of  urine  containing  blood  and  tube- 
casts  with  drojDsy  of  recent  onset.  The  only 
difficulty  that  may,  and  often  does,  arise,  is 
whether  or  not  there  is  also  present  one  or  other 
form  of  chronic  nephritis  also.  This  is  to  be 
determined  by  the  state  of  the  heart  and  blood- 
vessels of  the  retinae  and  the  general  features  of 
the  case  as  the  acute  symptoms  subside. 

Prognosis.     This  is  extremely  difficult  at  the 

outset.     It  may  better  be  expressed  in  terms  of 

probability   than   in   terms    of   the   particular 

patients'  condition  at  the  time.     About  sixty 

per  cent,  of  the  cases  get  quite  well.     Recovery 

may  follow  a  very  severe  onset,  and  a  mild  and 

latent  case  may  proceed  to  chronic  mischief. 

As  the  disease  progresses  a  better  guide  is  given 

to  prognosis,  and  especially  does  the  response 

to  treatment  enable  the  practitioner  to  decide 

i  the    probable    course    of    events.     If    chronic 

j  disease  is  present  complete  recovery  is,  of  course, 

out  of  the  question.     Acute  uraemic  symptoms 

are  not  necessarily  very  grave  in  acute  nephritis 

\  without     chronic     disease.      Pericarditis     and 

j  pneumococcal    infection    are    probably    more 

serious. 

Treatment.     Despite  the  fact  that  we  can  do 

so  little  to  check  the  inflammatory  process,  and 

j  practically  nothing  to  abate  the  albuminuria, 
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it  is  a  fact  that  the  skilful  negotiation  of  a  case 
of  acute  nephritis  often  repays  the  practitioner's 
efforts  as  noticeably  as  anything  in  medical 
therapeutics.  The  indications  in  treatment  are 
as  follows  :  To  remove  any  source  of  poisoning 
that  may  be  present ;  to  give  as  complete  rest 
to  the  inflamed  kidney  as  is  compatible  with 
its  functions  being  necessary  to  preserve  the 
nutrition  of  the  body;  to  secure  the  "  vicarious 
action  of  the  bowels  and  of  the  skin  in  the 
elimination  of  waste  products ;  to  correct  the 
resulting  anaemia."  To  these  ends  the  following 
scheme  of  treatment  should  be  adopted, 

1.  General.  The  patient  is  kept  in  bed  and 
very  strictly  in  the  recumbent  position,  but  is 
frequently  moved  on  to  the  side  and  occasionally 
on  to  the  chest.  He  is  clothed  in  a  warm  and 
long  flannel  nightdress,  which  is  frequently 
changed.  He  lies  between  blankets.  The 
temperature  of  the  room  is  kept  at  sixty-five  to 
seventy  degrees,  and  it  is  Avell  ventilated. 

2.  Diet.  In  the  treatment  of  uraemia  the 
French  have  a  dictum  lait  ou  la  mort,  and  this 
may  well  be  applied  to  cases  of  acute  nephritis. 
Not  only  is  the  diet  confined  for  a  time  to  milk, 
but  the  amount  should  be  restricted.  For  an 
adult  two  pints  in  the  day  are  ample,  and  for  a 
child  half  this  amount  suffices.  It  is  usually 
taught  that  water  should  be  given  freely  "  to 
flush  out  the  kidneys."  But  the  benefit  of  this 
procedure  may  be  doubted ;  even  the  excretion 
of  water  entails  Avork  upon  the  inflamed  organ, 
for  the  elimination  of  water  by  the  kidney  is 
not  a  mere  filtration  process.  Moreover,  until 
the  kidney  begins  of  itself  to  increase  the  flow 
of  urine  it  is  useless  to  attempt  to  force  a  diuresis. 
Once  the  diuresis  begins,  however,  it  is  import- 
ant to  assist  it  by  copious  drinks  of  soft  water. 
At  the  outset,  then,  the  total  quantity  of  fluid 
should  be  restricted  to  three  pints  for  an  adult 
and  half  this  quantity  for  a  child.  Nothing 
whatever  should  be  added  for  the  first  week, 
or  even  longer  if  the  condition  shows  no  im- 
provement. Gradually,  small  amounts  of 
starchy  foods  and  fats  may  be  added  (bread  and 
butter,  porridge,  potatoes,  cream).  Later, 
cereals  in  the  form  of  soups — of  course  without 
meat  or  "  stock  " — rice,  tapioca,  macaroni. 
White  fish  is  to  be  reserved  until  quite  late  in 
convalescence,  and  chicken  until  later  still. 
Coloured  vegetables,  eggs,  meat  extracts, 
beef-teas  and  butcher's  meat  are  to  be  post- 
poned indefinitely.  At  any  point,  should  a 
"  crisis  "  ensue,  or,  indeed,  any  retrogression, 
a  return  must  be  made  to  a  purely  milk  diet 
for  a  while.  It  will  often  be  necessary  to 
explain  this  rigidity  of  diet  to  the  relatives, 
whose  fears  of  starvation  need  allaying ;  and 
temptations  to  vary  the  regime  on  account  of 
pressure  brought  to  bear  upon  the  practitioner 
must  be  studiously  resisted. 


3.  The  Skin.  In  mild  cases  a  hot  bath  (T.  = 
110°)  should  be  given  daily,  followed  by  plenty 
of  friction  to  the  skin  by  warm  dry  towels.  In 
more  severe  cases  the  patient  is  sponged  down 
with  hot  water,  or  better,  is  given  a  hot-air  bath 
daily,  for  fifteen  to  twenty  minutes,  at  a  tempera- 
ture just  sufficient  to  induce  sweating.  Care 
must  be  taken  to  avoid  cardiac  depression 
during  the  bath.  Continuous  insensible  per- 
spiration is  aimed  at  by  means  of  the  fiannel 
dress,  the  blankets  and  the  temperature  of  the 
room. 

4.  The  Boivels.  These  should  be  got  to  act 
with  as  much  daily  regularity  as  possible.  Few 
aperients  are  better  than  the  time-honoured 
pulv.  jalapae  co.  in  doses  of  one  to  four  drachms, 
assisted  by  sulphate  of  soda  in  a  little  hot  water 
(one  to  two  drachms).  In  urgent  cases,  when 
uraemia  symptoms  are  present,  it  is  advisable  to 
give  one  or  two  minims  of  croton  oil  on  a  little 


sugar. 


5.  Drugs.  Diuretic  drugs  are  best  avoided 
altogether.  A  diaphoretic  mixture  may  be 
prescribed  after  the  first  few  days,  such  as  the 
following — 

Liq.  Animon.  Acet.  3  ss 
Sp.  Athens  Co.  ii|^  xx 
Aquam  Camphorae  ad  §  i  ss 
S.  sextis  horis 

If  the  heart  flags  tine,  strophanthi  ni^  v  with  liq. 
strychninae  hydrochlor.  ]\  ii  may  be  added  to 
this  mixture.  When  the  more  acute  symptoms 
are  over,  and  the  anaemia  becomes  marked,  a 
very  useful  preparation  is  liq.  ferri  acetatis  in 
doses  of  w\_  x-xx. 

6.  Duration  of  Treatment  in  Bed.  A  patient 
suffering  from  acute  nephritis  should  be  treated 
in  the  recumbent  position  for — if  necessary — 
as  long  a  period  as  three  months  before  it  is 
decided  that  the  disease  has  become  chronic. 

j  T.  J.  H. 

CHRONIC    NEPHRITIS    (CHRONIC    BRIGHT'S 
DISEASE) 

A  good  deal  of  confusion  exists  in  the  current 
'  nomenclature  relative  to  the  different  forms  of 
chronic  nephritis.     Confining  our  attention  to 
a  study  of  actual  cases  coming  under  obser- 
vation, three  main  types  deserve  description, 
i  according  as  the  chronic  inflammation  affects 
■  chiefly  the  tubules  of  the  Ividney ;  or  more  especi- 
ally the  glomeruli,  blood-vessels  and  interstitial 
i  tissue ;  or  all  parts  of  the  kidney  alike.     The  first 
type  is  usually  denoted  chronic  'parenchymatous 
\  nephritis,  the  second  chronic  interstitial  nephritis. 
Various  synonyms  are  in  use,  as  will  be  indicated 
later.     It  must  be  borne  in  mind  that  these 
descriptions  apply  to  types  of  chronic  nephritis 
I  only,  not  to  definite  diseases.     Many  individual 
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cases  are  met  with  which  are  better  not  grouped 
at  all,  but  simply  termed  chronic  nephritis. 

Chronic  Parenchymatous  Nephritis 
Chronic  Tubal  Nephritis  (Large  White  Kidney) 

Causes.  The  disease  may  arise  from  defective 
resolution  in  acute  nephritis  {q.  v.  Course) ;  or 
it  may  arise  de  novo  as  an  insidious  process.  It 
is  often  brought  to  light  by  an  acute  exacer- 
bation supervening  upon  the  chronic  condition 
{vide  Acute  Nephritis :  Relation  to  Chronic 
Nephritis). 

Any  of  the  causes  of  acute  nephritis,  then, 
may  lead  to  the  chronic  disease.  Other  causes 
are  tuberculosis  of  some  part  of  the  body,  such 
as  phthisis,  syphilis,  malaria  and  chronic  alcohol- 
ism. In  not  a  few  cases,  as  in  acute  nephritis,  no 
very  adequate  cause  can  be  established.  The 
disease  is  most  common  in  young  adults,  and  is 
quite  common  in  children.  Males  suffer  more 
than  females,  probably  on  account  of  the 
more  common  incidence  of  the  above  causes  in 
males  and  because  male  occupations  lead  to 
greater  exposure. 

Symptoms.  These  are  the  same  as  seen  in 
the  acute  disease,  but  certain  of  them  call  for 
special  mention. 

1.  The  (Edema.  This  is  usuaUj'  the  first 
objective  sign  of  the  malady.  The  face  often 
attains  a  characteristic  appearance  of  puffiness 
combined  with  pallor.  The  puffiness  maj'  at 
first  only  appear  in  the  early  morning  and  later 
becomes  more  marked  at  that  time.  Involve- 
ment of  serous  sacs  is  common,  or  of  the  lungs ; 
loose:!  ess  of  the  cellular  tissues  chiefly  determines 
the  distribution  of  the  dropsy,  gravity  less  so. 

2.  Chronic  Urcemia.  A  convenient  term 
covering  many  of  the  "  toxic  "  symptoms  seen 
in  the  disease  :  anorexia,  headache  (most  often 
vertical,  and  dull  in  character),  insomnia,  irri- 
tation of  skin,  nausea,  coated  tongue.  Acute 
urcemic  symptcms  may  arise  at  any  time. 

3.  The  anccmia  is  a  constant  feature  and  not 
seldom  leads  to  the  discovery  of  the  disease. 

4.  Cardio-vascidar  Signs.  These  are  more 
marked  than  in  acute  nephritis.  The  pulse 
tension  is  considerably  raised  (170-200  mm.  Hg). 
The  left  ventricle  is  hypertrophied,  sho-wing  a 
heaving  impulse  and  an  accentuated  aortic 
second  sound.  The  arteries  may  sometimes  be 
felt  to  be  thickened. 

5.  The  urine  is  usually  diminished  in  amount 
(800-1200  c.c),  has  a  higli  specific  gravity,  is 
deficient  in  pigments,  contains  much  albumin 
and  gives  a  sediment  on  standing  ^hich  consists 
of  granular,  fatty  and  hyaline  casts,  leucocj^es 
and  a  fcAv  red  blood  corpuscles.  Obvious  blood 
is  not  usually  present  unless  there  is  a  super- 
added acute  attack.  But  the  guaiacum  test 
is  often  positive,  or  red  cells  are  seen  under  the 
microscope,  in  specimens  Avhich  have  no  appear- 


ance of  blood  to  the  naked  eye.  The  amount 
of  urea  and  uric  acid  is  often  considerably 
diminished. 

6.  Loss  of  Flesh.  A  constant  feature,  allow- 
ance being  made  for  the  dropsy.  T.  J.  H 

CHRONIC    INTERSTITIAL    NEPHRITIS 

Synonyms.  Granular  kidney,  gouty  kidney, 
small  red  kidney,  arterio -sclerotic  kidney, 
contracted  kidney. 

Definition.  A  slowly  progressive,  and  often 
latent,  degeneration  of  the  functional  elements 
of  the  kidney,  invariably  associated  with  arterial 
and  cardiac  changes,  and  characterized  by 
symptoms  in  which  these  latter  changes  occupy 
a  prominent  place. 

General.  Granular  kidney  overlaps  consider- 
ably AAdth  arterio -sclerosis,  and  in  some  in- 
stances either  name  may  be  given  to  the  disease 
with  equal  propriety.  Many  of  the  cases  are 
latent  until  some  accident  attributable  to  the 
vascular  degeneration  calls  attention  to  the 
condition.  This  is  specially  noticeable  in 
cerebral  hsemorrhage.  In  this  account  of  the 
disease  that  clinical  entity  in  which  the  symp- 
toms are  largely  referable  to  the  impairment  of 
kidney  function  will  be  described. 

Causes.  There  is  an  hereditary  factor  observed 
in  quite  a  large  number  of  the  patients.  Certain 
toxic  agencies  are  of  great  importance,  the  main 
ones  being  syphilis,  alcohol,  lead  and  the  poison 
of  gout — whatever  that  may  be.  The  almost- 
constant  occurrence  of  uratic  deposits  in  or 
about  the  joints  of  patients  dying  with  granular 
kidney  proves  the  intimate  association  of  gout 
and  chronic  interstitial  nephritis.  (But  it  is, 
of  course,  quite  likely  that  in  some  of  the  cases- 
the  uratosis  is  the  result  of  the  renal  degenera- 
tion rather  than  the  cause  of  it.)  In  women^ 
mitral  stenosis  is  very  frequently  found  to  be 
complicated  by  contracted  kidney  post-mortem. 
Men  are  much  more  often  affected  than  women. 
The  commonest  age  at  which  the  disease  is 
recognized  is  that  called  middle  life — from 
thirty-five  to  fiftj^-five.  It  occurs  in  children,. 
and  is  certainly  not  always  then  due  to  con- 
genital syphilis. 

Symptoms — 

1.  Polyuria,  and  other  Urinary  Changes.  A 
fairly  constant  symptom.  The  amount  of 
urine  passed  daily  may  be  as  great  as  in  many 
cases  of  diabetes.  The  urine  is  pale,  of  low 
specific  gravity  (1005  to  1015),  contains  a  little 
albumin  and  yields  a  few  casts,  chiefly  hyaline, 
on  centrifugalization.  The  amount  of  urea  is 
absolutely,  as  Avell  as  relativelj^  reduced.  In 
some  cases  the  albumin  is  merely  a  trace,  and 
in  a  few  it  is  quite  absent,  a  fact  which  must  be 
carefully  noted  lest  it  be  concluded  that  in 
such  a  patient  the  kidneys  are  healthy. 
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2.  Symptoms  referable  to  High  Blood  Pressure. 
The  blood  pressure  is  constantly  raised  in 
granular  kidney  :  if  one  can  ever  say  "  always  " 
in  medicine  one  can  say  it  here.  Pressures  of 
175  to  200  mm.  Hg.  are  not  uncommon,  and 
of  200  to  250  by  no  means  rare.  Headaches, 
giddiness,  depression  or  restlessness,  and  palpita- 
tion are  common  effects.  Hcemorrhages  occur 
not  infrequently,  especially  epistaxis,  the  pre- 
sence of  which  in  men  of  forty  to  fifty  should 
always  raise  suspicions  of  granular  kidney. 
Less  frequent  haemorrhages  are  hcemoptysis, 
hematuria  and,  of  course,  cerebral  hcemorrhage. 

3.  Symptoms  referable  to  Arterial  Degenera- 
tion. The  symptoms  grouped  under  (2)  prob- 
ably own  this  cause  as  well  as  high  blood 
pressure,  inasmuch  as  the  damaged  vessel  wall 
is  a  necessary  factor  in  the  process — witness  the 
great  frequency  of  "  miliary  aneurysms  "  in 
the  brains  of  persons  dying  of  cerebral  haemor- 
rhage. Other  symptoms,  however,  appear  to 
be  due  chiefly  to  the  thickened  arteries,  such  as 
aphasia,  mono-  and  hemi-pareses  and  plegias, 
often  temporary  in  duration.  Ejyileptiform 
seizures  are  sometimes  seen,  but  not  so  com- 
monly as  in  S3^philitic  arterites.  Numbness  or 
pains  in  the  legs,  less  often  in  the  arms,  suggest 
a  similar  cause. 

4.  Symptoms  due  to  the  Hypertrophied  Heart. 
These  are  chiefly  shortness  of  breath,  palpitation 
and  angina  of  varying  degree.  The  heart  is 
very  prone  to  dilatation,  and  this  is  shown  by 
an  increase  of  the  shortness  of  breath  and  by 
oedema  of  the  ankles,  etc.  Some  patients  alter- 
nate between  high  pressure  with  good  ventricular 
systole  and  lower  pressure  with  oedema. 

5.  Urcemia.  Uraemic  symptoms  are  less 
common  in  this  than  in  the  other  forms  of 
nephritis.  But  they  sometimes  occur  and  con- 
stitute one  of  the  modes  of  termination  of  the 
disease.  Not  only  so,  they  sometimes  present 
themselves  in  a  chronic  form  and  of  a  less  serious 
nature.  There  is  nothing  in  them  peculiar  to 
this  as  against  the  other  forms  of  nephritis  {q.v.). 

6.  Eye  Symptoms.  The  commonest  are  re- 
tinal hcemorrhages  and  patches  of  "  albuminuric 
retinitis."  Either  of  these  may  lead  to  tem- 
porary or  permanent  blindness,  usually  partial. 
Amblyopia  without  retinal  changes  is  usually 
regarded  as  uraemic  in  character. 

Course.  This  is  very  variable.  A  mild 
grade  of  the  disease  may  be  present  for  several 
years,  especially  if  it  be  recognized  early  and 
the  causes  of  the  degenerative  changes  be 
removed.  Some  cases,  on  the  contrary,  ad- 
vance rapidly ;  these  are  usually  seen  in  patients 
who  are  comparatively  young.  The  latency  of 
the  disease  has  already  been  referred  to,  and  the 
discovery  of  it  only  when  some  very  serious  or 
even  fatal  complication  arises  :  e.  g.  cerebral 
haemorrhage. 


Terminations.  ( 1 )  By  dilatation  of  the  hyper- 
trophied left  ventricle  and  the  production  of 
dropsy  of  the  "  cardiac  "  type.  (2)  By  the 
rupture  of  a  diseased  blood-vessel,  especially  a 
branch  of  one  of  the  "  perforating  "  arteries  of  the 
middle  cerebral.  (3)  By  uraemia  (coma).  (4)  By 
an  acute  infective  process  such  as  pneumonia. 

Diagnosis.  This  rarely  presents  difficulty 
when  once  attention  is  called  to  the  possibihty 
of  the  disease.  The  combmation  of  cardiac 
hypertrophy  and  thickening  of  arteries  with 
high  blood  pressure,  poljoiria  and  slight  albu- 
minuria can  mean  nothing  else. 

Progyiosis.  This  is  always  bad  in  children 
and  young  adults,  in  whom,  as  already  men- 
tioned, the  disease  usually  advances  rapidly. 
When  the  principles  of  treatment  cannot  well 
be  carried  out,  as  in  the  working  classes,  the 
outlook  is  again  ominous.  The  occurrence  of 
wasting,  of  recurring  haemorrhages,  of  cardiac 
dilatation,  or  of  uraemic  symptoms,  points  to 
serious  trouble  in  the  near  future.  On  the  other 
hand,  if  the  response  to  treatment  be  good,  as 
is  more  often  the  case  than  generally  supposed 
in  those  patients  whose  circumstances  admit  of 
proper  negotiation,  the  outlook  is  more  favour- 
able, and  life  may  be  prolonged  many  years. 

Treatment.  1 .  The  principles  laid  down  under 
chronic  parenchymatous  nephritis  must  be  carried 
out  here  also  for  the  purpose  of  sparing  the 
kidney  tissue  as  far  as  possible.  But  it  is 
equally  important  to  spare  the  heart  and  arterial 
system  both  from  physical  stress  and  from 
toxic  irritation.  To  this  end  the  following 
points  must  be  attended  to  : — 

2.  Rest.  Both  physical  and  mental.  The 
recumbent  posture  is  again  advisable  for  a 
portion  of  the  day.  And  most  patients  require 
reorganization  of  their  daily  routine  in  respect 
of  nerve  stram.  Prolonged,  or  exciting,  or  stress- 
ful occupations  are  to  be  avoided,  and  a  shorter 
working  day  is  indicated  for  a  large  projDortion 
of  the  cases. 

3.  The  reduction  of  blood  pressure,  other  than 
by  (2)  may  call  for  the  indirect  action  of  ape- 
rients or  the  direct  action  of  "  vascular  depres- 
sants." The  indirect  lowering  of  pressure  is 
best  brought  about  by  administering  one  or  two 
grains  of  blue  pill  once  or  twice  a  week  at  bed- 
time, followed  by  a  saline  in  the  early  morning. 
For  direct  action  one  of  the  following  prescrip- 
tions may  be  used — 

R     Sodii  Nitritis  gr.  J  to  ^ 

In  tablet  form. 

S.  Twice  daily,  after  food. 
R     Nitroglycerini  gr.  ^^  to  ^^ 

In  tablet  form. 

S.  Twice  daily,  after  food. 

Small  doses  {\  to  ^  gr.)  of  thyroid  extract  may 
be    tried    as    another    alternative,   or   a   later 
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introduction  to  the  vascular  depressant  group, 
gypsine  (active  principle  of  mistletoe),  in  doses 
as  advertised  by  the  chemists  supplying  this 
preparation. 

4.  Because  they  raise  blood  pressure  and 
stimulate  the  heart  unnecessarily,  alcohol,  tea, 
coffee  and  tobacco  should  be  avoided. 

Complications.  Similar  complications  occur 
to  those  seen  in  acute  Bright's  disease  {q.  v.). 
The  tendency  to  acute  infective  processes  is 
even  greater  than  in  acute  nephritis,  that  is, 
if  we  assume  that  the  pleurisy  and  pericarditis 
so  often  seen  in  the  subjects  of  chronic  nephritis 
are  due  to  microbic  infection — a  view  justified 
by  pathological  observations.  In  addition  to 
papillitis  and  retinal  JiwmorrJiage  seen  as  com- 
phcations  of  acute  nephritis,  the  condition 
of  fatty  degeneration  kno-«-n  as  "  albuminuric 
retinitis  "  occurs  in  chronic  nephritis,  causing 
at  times  very  serious  defects  in  vision.  Phthisis 
co-exists  not  infrequently,  and  when  this  is 
the  case  the  infective  process  in  the  lung  may  be 
latent  for  some  time. 

Diagnosis.  Dropsy  with  albuminuria  occurs 
in  that  stage  of  valvular  disease  of  the  heart 
termed  "  failure  of  compensation,'"'  and  this 
condition  needs  at  times  to  be  distinguished 
from  chronic  nephritis.  So  far  as  the  dropsy 
is  concerned,  in  heart  disease  its  distribution 
is  determined  chiefly  by  gravity;  the  ankles 
and  feet  are  affected  first.  In  nephritis  the 
dropsy  is  determined  cliieflj^  by  looseness  of 
cellular  tissues ;  the  eyes  and  face  are  affected 
first.  So  far  as  the  albuminuria  is  concerned, 
in  heart  disease  there  are  no  associated  casts, 
and  the  urine  is  highly  pigmented,  throAdng 
down  abundant  urates.  In  nephritis  casts 
occur  and,  although  the  urine  may  be  scanty 
(as  in  heart  disease),  pigmentation  is  low  and 
urates  do  not  usually  appear  on  standing. 
The  two  diseases  may,  of  course,  concur.  Erom 
"  functional  albuminuria  "  chronic  parenchy- 
matous nephritis  is  distinguished  by  (1)  the 
amount  of  albumin,  which  is  more  considerable — 
it  rarely,  if  ever,  exceeds  0*1  per  cent,  in  postural 
albuminuria ;  (2)  the  occurrence  of  casts,  and 
(3)  the  coexistence  of  cardio-vascular  signs. 
Dropsy,  of  course,  at  once  marks  off  any  case 
from  the  functional  group. 

Prognosis.  Once  established  chronic  nephritis 
is  an  incurable  disease.  The  variet}'  termed 
"  parenchymatous  "  admits  of  more  palhation 
than  the  tj-pe  here  called  "  mixed,"  and  is  not 
so  subject  to  accidents  as  the  "  interstitial  " 
form.  But  it  is  a  serious  disease,  and  the 
patients  live  often  on  the  verge  of  one  or 
other  of  the  ursemic  manifestations  described 
elsewhere.  It  was  formerly  said  that  the 
existence  of  neuro-retinitis  in  a  case  of  chronic 
nephritis  condemned  the  patient  to  death 
within  two   years,   but   such   rigid  statements 


are  not  always  verified.  Bad  points  in  prog- 
nosis are  :  oedema,  which  has  come  to  sta}- 
despite  treatment,  serous  effusions,  extensive 
retinal  changes,  one  or  other  of  the  nervous 
signs  of  uraemia  (dyspnoea,  convulsions,  drowsi- 
ness, aphasia,  hemiplegia,  etc.).  Pericarditis 
is  almost  always  fatal,  and  usually  rapidh'  so. 
Treatment.  Both  in  general  and  particular 
points  the  treatment  is  on  the  lines  laid  do^vn 
in  the  article  on  acute  nephritis.  It  is  advis-  ■ 
able  to  say  this  because  it  is  of  the  utmost 
importance  to  decide  definitely  that  everj^  case  is 
really  chronic  before  assuming  it  to  be  so.  In 
any  case  of  doubt  the  precautions  discussed 
on  p.  249  should  be  adopted.  Assuming  the 
question  to  be  answered  the  folloA\ing  points  of 
difference  in  the  treatment  of  chronic  nephritic 
patients  as  against  acute  ones  may  be  noted : — 

1.  General.  Rest  is  important,  but  bed  is  not 
necessary;  the  patient  should  be  careful  to 
spend  a  portion  of  the  day,  preferably  about 
the  middle  of  it,  in  the  recumbent  or  semi- 
recumbent  posture.  The  ivarm  bath  need  not 
be  so  frequent,  but  the  treatment  of  the  skin 
by  friction  should  not  be  neglected.  Climate. 
Choice  of  climate  is  of  great  importance  if  it 
can  be  attained.  The  requisites  are :  dryness, 
warmth  and  shelter.  Eg3T3t,  Northern  Africa, 
some  parts  of  Spain,  Madeira  and  California 
are  good  spots.  The  British  Isles  are  ill- 
favoured  as  a  whole,  especially  during  the 
winter  and  spring.  The  south  coast,  from 
Bournemouth  westwards,  is  the  best  part. 

2.  Diet.  A  little  butcher's  meat  once  a  day, 
or  once  in  two  days,  may  be  allowed ;  indeed, 
the  patients  do  better  on  a  fairly  hberal  diet 
than  upon  one  that  is  too  restricted.  Although 
spirits  and  -uines  are  best  avoided,  a  little  light 
lager  beer  may  be  permitted  or  mild  cider. 

3.  Drugs.  There  is  not  the  same  contra- 
indication for  diuretics  as  in  treating  acute 
nephritic  patients.  The  presence  of  oedema 
\vith  scanty  urine  may  be  met  by  one  or  other 
of  the  following  prescriptions — 

R     Liq.  Ammon.  Acet.  5  ss 
Tinct.  Juniperi  J]]^  x 
Tinct.  Etheris  Nitrosi  ]\  x 
Decoct.  Scoparii  Co.  ad  5  i. 

S.  Three  times  in  the  24  hours. 

R     Tinct.  Digitalis  ]\  iii 
Potass.  Citratis  gr.  x 
Potass.  Nitratis  gr.  iii 
Caft'ein  Citratis  gr.  ii 
Aquam  Chloroformi  ad  3  i. 

S.  Three  times  m  the  24  hours. 
R     Diuretin  gr.  v. 

S.  To  be  dissolved  in  a  small 
tumbler  of  Contrexeville 
-water  and  taken  four  times 
in  the  24  hours. 
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In  some  obstinate  cases  of  dropsy  a  trial  may 
be  made  of  the  following — 

R     01.  Cubebse  ii]^  v. 

S.  A  capsule  to  be  taken  half 
an  hour  after  food  three 
or  four  times  a  day. 

And,  if  there  is  no  success  with  these  measures, 
though  many  physicians  consider  the  remedy 
somewhat  dangerous  on  account  of  a  tendency 
to  cause  oedema  of  the  lung,  the  folloA^ing  may 
be  resorted  to — 


R     Pilocarpini  Nitratis  gr.  ^. 

S.  To  be  given  as  a  hypodermic 
injection. 

The  patient  must  be  carefuUy  watched  after 
giving  the  injection.  He  should  be  between 
blankets,  and  the  nurse  must  be  ready  to  rub 
the  body  -^vith  warm  towels.  Stimulants  should 
be  in  readiness  for  any  coUapse. 

4.  Tapping  the  oedema  fluid  may  be  necessary. 
This  should  be  postponed  as  long  as  possible. 
When  decided  upon  the  best  method  is  by  the 
use  of  Southey's  tubes,  one  being  inserted  into 
the  subcutaneous  tissues  about  the  ankle  on 
each  side.      All  aseptic  precautions  are  essential. 

Treatment  of  Exacerbations.  This  is  to  be 
carried  out  strictly  according  to  the  lines  laid 
do-wn  in  acute  nephritis.  T.  J.  H. 

LARDACEOUS   DISEASE 

Lardaceous  Kidneys  are  large,  hard,  smooth 
and  pale.  On  section  the  structure  is  obliter- 
ated. Iodine  poured  over  the  surface  produces 
a  series  of  dark-brown  spots.  In  microscopic 
sections  stained  with  methyl-violet  the  arterioles, 
the  capillaries,  and  the  glomerular  tufts  become 
pink,  the  rest  of  the  tissue  blue.  These  re- 
actions are  due  to  the  presence  of  lardacein, 
which  is  a  transformation,  akin  to  hyalin,  of 
the  natural  albumin. 

Lardacein,  or  something  like  it,  occurs  spon- 
taneously, and  can  be  produced  experimentally, 
in  animals.  In  man  its  chief  causes  are  pul- 
monar}'  phthisis,  prolonged  suppuration,  and 
syphilis.  The  second  often  accompanies  one 
of  the  other  two.  It  is  also  kno^\^l  to  occur 
in  rheumatism  with  heart  disease,  in  rheumatoid 
arthritis,  in  malignant  disease,  and  occasionally 
without  any  traceable  cause. 

It  is  not  known  whether  there  is  a  local 
transformation,  or  an  infiltration  from  the 
blood;  lardacein  has  not  been  found  in  the 
blood  itself. 

The  symptoms  of  lardaceous  disease  of  the 
kidneys  are  albuminuria  and  dropsy.  The 
urine  is  at  first  copious  and  of  low  specific 
gravity.  Later  it  becomes  scantier.  It  often 
contains  casts,   but  though   after  death  pings 


may  be  found  in  the  tubes  which  give  the 
reaction  -nith  iodine,  it  is  rarely  that  the  casts 
passed  during  life  respond  to  the  test.  The 
heart  does  not  hypertrophy,  the  blood  pressure 
does  not  rise,  the  artery  does  not  thicken,  and 
albuminuric  retinitis  does  not  appear.  The 
dropsy  is  great  and  general.  The  case  resembles 
that  of  a  patient  with  a  large  white  kidnej^. 
At  the  same  time  there  is  usually  enlargement 
of  the  liver  and  spleen.  In  any  case  of  phthisis, 
of  prolonged  suppuration,  or  of  chronic  syphilis, 
a  watch  should  be  kept  for  albuminuria.  Its 
appearance  usually  implies  lardaceous  disease. 

It  seems  certain  that  lardaceous  disease  may 
be  cured.  At  any  rate  in  children  with  hip- 
disease  the  liver  may  be  greatly  enlarged  and 
the  urine  highly  charged  with  albumin,  and 
yet  when  the  original  disease  subsides  the 
former  may  return  to  its  normal  size  and  the 
albuminuria  may  diminish  to  a  trace  that  is 
barely  perceptible.  It  is  only,  however,  in  such 
diseases  as  are  curable  that  this  takes  place. 
In  phthisis  and  chronic  sj^hilis  recovery  is 
not  to  be  expected. 

The  treatment  is  that  which  is  best  for  the 
original  disease,  and  consists  in  good  food, 
fresh  air,  sunlight,  tonics  and,  in  syphilitic 
cases,  iodide  of  potassium.  W.  P.  H. 

PYOGENIC    INFECTIONS   OF   THE   KIDNEY 
AND   URETER 

The  only  bacteria  commonly  found  attack- 
ing the  kidney  are  the  tubercle  bacillus  and 
bacilli  of  the  colon  group  ;  but  other  bacteria  met 
with  include  the  staphylococci,  streptococci, 
proteus,  and  rarely  the  gonococcus.  The  proteus 
and  some  of  the  staphylococci  can  split  urea 
into  ammonia  and  render  the  urine  alkaline,  but 
the  others,  being  unable  to  do  so,  are  found  in 
acid  urines. 

It  is  now  well  proved  that  from  time  to  time 
bacteria  are  absorbed  into  the  blood  from  the 
throat  and  bowel,  and  are  excreted,  amongst 
other  channels,  by  the  kidneys.  Bacteria  in 
the  process  of  being  filtered  through  the  kidney 
may  infect  it.  They  may  do  so  because  they 
are  in  a  state  of  exalted  virulence ;  or  because 
the  general  resistance  of  the  host  is  lowered ; 
or  because  the  local  resistance  of  the  kidney 
is  diminished  by  back-pressure  from  ureteric 
or  urethral  obstruction,  or  by  mechanical 
injury  such  as  that  caused  by  stone  or  blows 
on  the  loins.  It  is  impossible  to  bring  forward 
the  proofs  for  these  statements  here,  as  space 
will  not  permit,  but  they  are  well  founded 
and  Will  be  more  widely  admitted  as  time  goes 
on.  At  present  the  idea  of  ascending  infection 
holds  the  field.  Ascending  infection  does 
occur,  but  only  when  there  is  incompetence  of 
the  ureter  from  urethral  obstruction  or  disease 
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of  the  ureteric  mouth.  Infections  of  the  kidney 
and  bladder  arising  without  previous  symp- 
toms of  an}'  kind  are  nearly  always  "  hemato- 
genous "  and  descend  from  the  kidney  to  the 
bladder. 

Pyelonephritis  due  to  Bacteria  other  than  the 
Tubercle  Bacillus 

The  onset  is  sudden,  Avith  high  fever,  rigors, 
headache,  vomiting,  and  constipation  or  diar- 
rhoea. 

The  complaint  is  that  there  is  greatly  in- 
creased frequency  of  micturition,  with  fain  in 
the  urethra  or  neck  of  the  bladder  just  at  the 
finish  of  the  act. 

There  may  be  an  intense  continuous  aching 
pain  in  the  back  and  front  of  one  or  both  loins, 
hut  this  is  often  absent  altogether,  and  profuse 
hcematuria  lasting  one  or  two  days  is  by  no 
means  uncommon. 

The  temperature  may  be  as  high  as  105°  F., 
the  pulse-rate  being  increased  in  proportion 
to  the  temperature,  whereas  the  respiration 
rate  is  not  much  increased. 

The  urgent  and  painful  micturition  should 
at  once  suggest  an  examination  of  the  urine. 
The  urine  may  contain  a  large  amount  of 
diffused  blood,  but  more  often  presents  simply 
a  haze  due  to  contained  pus  and  bacteria — a 
haze  which  does  not  disappear  on  the  addition 
of  acetic  acid  and  forms  a  ropy  jelly  with 
potassium  hydrate.  In  the  average  case  not 
more  than  a  trace  of  albumin  will  be  found, 
and  no  casts ;  the  reaction  will  be  acid  and  the 
amount  passed  in  the  tAventy-four  hours  will 
be  considerably  increased.  If  a  drop  of  urine 
be  placed  on  a  slide,  dried,  stained  and  washed, 
dried  again,  and  mounted  in  a  drop  of  cedar 
oil,  pus  cells  and  bacteria  can  be  readily 
detected  with  the  microscope. 

Bacteriological  examination  will  determine 
the  nature  of  the  bacteria  present,  Avhether 
a  bacillus  coli,  streptococcus,  staphylococcus, 
proteus  or  some  rarer  organism. 

Abdominal  examination  in  the  first  few  days 
may  reveal  a  large  and  tender  kidney  on  one 
side  or  the  other,  but  more  often  the  muscles 
around  the  affected  kidney  are  rigid  and  on 
guard,  and  there  is  so  much  tenderness  in  the 
loin  that  the  kidney  cannot  be  felt.  In  other 
cases  the  kidneys  are  neither  enlarged  nor 
tender.  The  disease  is  more  often  encountered 
in  women  than  in  men,  and  on  the  riglit  side 
rather  than  the  left  side,  though  not  infrequently 
it  is  bilateral.  Only  one  kidney  may  be  painful 
and  tender  though  both  are  infected. 

The  complaint  is  perhaps  more  often  met 
M'itli  in  women  during  the  fourth  or  fifth  month 
of  pregnancy,  in  which  case  the  pressure  of 
the  uterus  on  the  right  ureter  is  supposed  to  be 
a  predisposing  cause,  but  it  is  often  seen  in  cases 


of  movable  kidney  and  renal  or  ureteric  calculus, 
in  pelvic  prolapse,  in  children  suffering  from 
diarrhoea,  and  sometimes  after  a  blow  in  the 
loin.  In  many  cases,  however,  it  comes  on 
spontaneously  and  no  predisposing  cause  of 
any  kind  can  be  detected. 

Clinical  Types.  By  far  the  commonest  type 
is  a  fairly  acute  case  (see  chart)  that  clears  up 
completely  in  a  few  days  by  a  process  of  natural 
immunity,  whatever  treatment  be  adopted. 

A  fair  number  of  acute  cases  become  chronic, 
that  is  to  say  they  cease  to  have  fever  except 
for  a  day  or  two  at  a  time  at  long  intervals, 
but  they  continue  to  pass  pus  and  bacteria 
in  the  urine,  which  causes  increased  frequency 
of  micturition  and  discomfort  at  the  end  of  the 
act.  Occasionally  for  weeks  together  the  urine 
becomes  clear  to  the  naked  eye,  but  if  plate 
cultures  are  made  it  can  be  shown  that  bacteria 
are  still  present  in  great  numbers,  and  even- 
tually pyuria  appears  again.  This  is  another 
important  fact  to  bear  in  mind  in  attempting 
to  estimate  the  results  of  treatment.  At  any 
time,  however,  spontaneous  cure  may  occur 
quite  suddenly.  The  chronic  cases  go  on  for 
many  years,  and  eventually  may  perish  of 
uraemia.  Very  rarely  indeed  fulminating  cases 
are  met  with,  the  temperature  being  107°  F. 
to  108°  F.  Signs  of  profuse  and  increasing 
toxsemia  appear  and  the  patient  will  die  unless 
nephrectomy  is  performed.  Some  brilliant 
cures  have  been  obtained  in  this  connection, 
but  the  need  for  nephrectomy  is  very  rare 
indeed. 

The  Hcematuria  Type.  Profuse  hsematuria 
at  the  onset  is  quite  common. 

Diagnosis.  The  sudden  onset  of  fever  with 
increased  frequency  of  micturition  are  the  out- 
standing signs.  The  condition  is  usually  mis- 
taken for  cystitis  or  a  deep  urethritis. 

From  Cystitis.  Guyon  taught  that  "  cystitis 
never  gives  rise  to  fever."  The  reason  is  clear 
if  it  is  remembered  that  the  bladder  is  a  reser- 
voir, whose  walls  must  needs  be  slow  to  absorb 
water  and  soluble  toxins.  If,  therefore,  in  the 
absence  of  a  deep  urethritis  symptoms  of 
cystitis  arise  accompanied  by  fever,  it  may  be 
taken  for  granted  that  pyelitis  is  the  true 
diagnosis.  The  absolute  diagnosis  can  only 
be  made  when  the  fever  has  subsided,  by  means 
of  the  cystoscope  and  ureteric  catheters. 

Fro7n  Deep  Urethritis.  The  deep  urethra  is 
a  most  delicate  absorbing  surface;  witness  the 
rigors  seen  after  catheterization  and  urethro- 
tomy, and  the  high  fever  seen  in  gonorrhoeal 
"  posterior  "  urethritis.  If  pus  is  coming  from 
the  deep  urethra  there  may  be  fever,  pyuria 
and  increased  frequency  of  micturition. 

Tavo  points  are  diagnostic  : — (1)  The  patient 
AA'ill  usually  have  noticed  urethral  discharge 
previously.     (2)  There  is  burning  pain  in  the 
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urethra  from  the  start  to  the  finish  of  micturi- 
tion, whereas  in  pyelitis  the  pain  comes  just 
at  the  finish  of  micturition,  Avhen  the  bladder 
wall  collapses  dovm.  on  to  the  inflamed  ureters 
and  trigone. 

From  Tuberculosis  of  the  Kidney  the  diag- 
nosis is  made  by  the  more  gradual  onset  without 
fever,  by  the  finding  of  the  tubercle  bacillus 
in  the  urine,  and  by  the  cystoscopy  But 
before  being  content  with  his  diagnosis  the 
practitioner  must  endeavour  to  elucidate  two 
further  points. 

1.  Can  any  predisposing  cause  he  detected,  such 
as  the  obstruction  to  or  pressure  upon  the  ureter 
by  pelvic  tumour,  movable  kidney  or  calculus, 
or  obstruction  to  the  urethra  by  stricture  or 
enlarged  prostate  ?  If  these  can  be  removed 
the  prognosis  is  greatly  improved. 

2.  What  is  the  injecting  bacterium  ?  This 
must  be  determined  by  draAving  off  a  catheter 
specimen  of  urine  into  a  sterile  flask  and  sending 
it  for  cultural  examination  to  a  bacteriologist. 

Prognosis.  If  the  patients  thus  afflicted  be 
simply  put  to  bed  and  given  plenty  of  water  to 
drink  more  than  half  of  them  lose  all  signs  of 
fever  in  two  to  three  days  and  their  water 
becomes  clear.  This  fact  cannot  be  too  strongly 
emphasized,  as  it  is  often  forgotten  when 
attempts  are  made  to  estimate  the  result  of 
treatment. 

A  few  of  the  cases  persist  for  some  weeks,  with 
intermittent  attacks  of  fever,  and  then  clear 
up  completely.  Of  the  remainder  a  few  more 
will  clear  up  after  a  few  bladder  Avashes.  In 
these  cases  the  kidney  has  cleared  up  but  the 
bladder  has  remained  infected.  Lastly,  a  few 
remain  in  A\hich  the  fever  disappears  but  the 
pyuria  persists  most  obstinately,  accompanied 
by  slightly  increased  frequency  and  discomfort 
at  the  end  of  micturition.  This  group  of  cases 
defies  most  forms  of  treatment,  though  some  of 
them  yield  in  time.  In  a  small  number  the 
pyuria  persists  for  years,  and  eventually  the 
kidneys  are  so  far  destroyed  that  uraemia  sets 
in  and  ends  the  chapter. 

Treatment.  vSo  long  as  the  symptoms  remain 
acute  and  the  fever  unabated  Nature  should  be 
left  very  much  to  herseK.  Put  the  patient  to 
bed  and  insist  that  she  drinks  at  least  six  pints 
of  fluid  in  the  t^'enty-four  hours.  If  she  can 
be  persuaded  to  drink  more,  so  much  the  better. 
A  tumbler  of  Contrexeville  water  should  be 
drunk  three  times  a  day  on  an  empty  stomach, 
and  the  rest  should  be  made  up  with  barley 
water,  lemonade,  weak  tea,  milk  and  soda 
water. 

Diuresis  is  encouraged  and  the  urine  rendered 
less  irritating  if  it  be  made  alkaline. 

Potassium  citrate  can  be  used  alone  in  doses 
of  fifteen  to  thirty  grains,  or  it  can  be  prescribed 
with  twenty  minims  of  the  tincture  of  hyoscya- 


mus  and  made  up  with  infusion  of    buchu  to 
the  ounce. 

Another  excellent  mixture  is — 

Sod.  Bicarb,  gr.  xxx 
Pot.  Cit.  gr.  xxx 
Pot.  Acet.  gr.  xxx 
Mag.  Garb.  gr.  iii 
Calc.  Garb.  gr.  iii 
Aq.  Gamph.  ad  5  i. 

S.     To  be  taken  every  four  hours 
till  the  urine  is  alkaline. 

It  is  permissible  and  advisable  to  pass  a 
catheter  once  only  and  obtain  a  specimen  of 
urine  for  bacteriological  purposes. 

On  the  simple  treatment  outlined  above  more 
than  half  the  cases  get  quite  well  in  a  few  days 
to  a  few  Aveeks,  and  have  no  further  trouble. 
(See  chart.) 

Urotropin  may  be  used  instead  of  alkalies, 
but  it  often  irritates  the  stomach  and  bladder 
during  the  acute  stage.  It  is  best  prescribed 
in  five-grain  tabloids,  one  to  be  crushed  up  in 
a  tumbler  of  water  and  taken  after  a  meal 
three  or  four  times  a  day. 

Unless  the  urme  is  acid  urotropin  is  not 
excreted  in  the  urine  as  formic  acid  and  has  no 
inhibitory  action  on  bacterial  growth.  It  is 
therefore  necessary  to  give  a  drug  that  will 
render  the  urine  strongly  acid.  Use  either  acid 
sodium  phosphate  in  doses  of  thirty  to  sixty 
grains,  or  boric  acid  in  doses  of  ten  to  fifteen 
grains.  If  urotropin  is  mixed  with  acid  sodium 
phosphate  in  a  medicine  bottle,  decomposition 
soon  takes  place  and  the  desired  effects  are  not 
obtained. 

If  after  three  weeks  of  such  treatment  the 
fever  has  abated  but  the  pyuria  is  persisting, 
a  course  of  bladder  lavage  should  be  instituted. 
In  many  of  my  cases  a  single  cystoscopic 
examination  with  its  thorough  lavage  of  the 
bladder  has  been  sufficient  to  lead  to  a  complete 
and  instantaneous  cure.  For  lavage  the  best 
antiseptic  is  oxycyanide  of  mercury,  1  in  4000 
of  water.  Silver  nitrate  in  strengths  of  1  in 
10,000  to  1  in  1000  is  sometimes  effective  Avhere 
the  first  fails. 

No  instrumentation  or  lavage  of  the  bladder 
should  be  carried  out  during  the  acute  stage, 
apart  from  the  single  catheterization  performed 
in  order  to  obtain  the  specimen  for  bacterio- 
logical purposes.  Nor  should  any  vaccine 
treatment  be  employed  during  this  stage,  as 
a  prolonged  "  negative  phase  "  may  be  induced 
and  the  bacteria  be  enabled  to  extend  their 
ravages. 

The  fever  is  a  sign  that  the  body  is  being 
sufficiently  stimulated  by  autogenous  bacterial 
toxins. 

If  daily  lavage  fails  to  cure  after  a  fortnight's 
use  it  should  be  given  up,  as  by  this  time  it  is 
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clear  that  one  or  both  of  the  kidneys  are  still 
infected.  The  case  may  now  be  said  to  have 
entered  upon  the  chronic  stage,  and  such  cases 
are  very  obstinate  of  cure. 

The  treatment  that  holds  out  the  best 
prospect  of  complete  cure  is  lavage  of  the  renal 
-pelvis.  This  is  performed  by  means  of  the 
ureteric  catheter  once  or  twice  a  week.  The 
whole  performance  can  be  carried  out  in  ten 
minutes,  without  an  anaesthetic  and  Avithout 
any  pain  whatever.  The  cures  now  being 
obtained  by  this  method  are  most  striking. 

Vaccine  treatment  has  been  extensively  carried 
out,  but  has  proved  disappointing  so  far  as 
absolute  cure  is  concerned.  In  some  cases  it 
does  seem  to  relieve  the  pain  and  increased 
frequency  of  micturition,  but  the  bacteria  do 
not  disappear  from  the  urine.  If  it  be  employed 
it  should  only  be  in  the  chronic  stage.  Start 
with  injections  of  50  millions  of  dead  bacteria 
every  ten  days  or  a  fortnight,  and  work  up  by 
50  millions  at  a  time  to  1000  or  even  1500 
millions. 

Another  line  of  treatment  that  may  meet 
with  success  is  to  send  the  patient  for  a  drink 
cure  to  one  of  the  foreign  spas,  such  as  Vichy, 
Contrexeville  or  Evian. 

If  the  patient  cannot  go  abroad  a  drink  cure 
may  be  instituted  at  home.  A  tumbler  of 
Contrexeville  water  is  to  be  drunk  thrice  a 
day  on  an  empty  stomach,  as  well  as  six  pints 
of  fluid.  Urotropin  and  acid  sodium  phosphate 
should  be  exhibited  for  months  at  a  time  so  long 
as  they  do  not  cause  irritation  of  the  alimentary 
canal.  The  changes  can  be  rung  on  other 
urinary  antiseptics,  such  as  helmitol,  boric  acid, 
benzoic  acid  and  sodium  benzoate.  Sandal- 
wood oil  and  its  derivatives  are  always  worth  a 
trial,  especially  in  staphylococcal  cases. 

If  the  patient  is  pregnant  ("  pyelitis  of 
pregnancy  ")  rest  in  bed  in  any  position  will 
usually  lead  to  subsidence  of  the  fever.  There 
is  seldom  any  need  either  to  induce  labour 
or  to  drain  the  kidney  through  the  loin,  as 
has  been  widely  advocated,  as  the  patient 
can  usually  be  steered  through  to  full  term  by 
judicious  use  of  rest  in  bed  and  urinary  anti- 
septics. After  childbirth  the  condition  is  likely 
to  improve,  and  may  clear  up  altogether. 

Operation  is  hardly  ever  required.  Drainage 
of  the  kidney  in  the  loin  and  pelvic  lavage  is 
seldom  needed,  as  the  same  results  can  be 
obtained  by  the  ureteric  catheter. 

Nephrectomy  is  required  in  a  few  rare  cases  of 
a  fulminating  type  when  the  fever  is  extreme 
(107°  F.  to  108°  F.)  and  does  not  subside  in 
spite  of  treatment  and  the  patient  seems  likely 
to  succumb.  In  such  cases  it  yields  brilliant 
results  and  may  pluck  a  M'oman  from  the  brink 
of  the  grave  and  lead  to  immediate  and  complete 
cure.  F.  K. 


TUBERCULOSIS   OF    THE    KIDNEY  AND 
URETER 

The  tubercle  bacillus  is  absorbed  into  the 
blood  through  the  alimentary  canal,  being  taken 
in  with  the  milk  or  the  food.  In  certain  indi- 
viduals whose  resistance  to  the  bacillus  is  low 
groups  of  bacilli  may  become  impacted  in  the 
cortical  blood-vessels  of  the  kidney.  Tuber- 
culous infarcts  are  formed,  the  centre  of  which 
caseate  and  become  surrounded  with  granulation 
tissue.  In  time  the  caseous  material  bursts  into 
the  pelvis  of  the  kidney  and  pus  appears  in  the 
urine,  and  with  it  the  first  symptoms  of  the 
disease,  the  bladder  being  irritated  by  the  pus. 
As  the  infected  kidney  is  destroyed  the  oppo- 
site kidney  grows  large  from  hj^ertrophy,  and, 
the  capsule  being  stretched,  it  aches.  A  large 
aching  kidney  may  therefore  be  the  healthy 
kidney. 

If  the  disease  be  left  to  take  its  course  it  spreads 
along  the  ureter  to  the  walls  of  the  bladder, 
which  become  ulcerated  and  thickened.  It  also 
spreads  in  time  to  the  vesicles,  prostate  and 
opposite  kidney. 

Death  is  the  invariable  rule  in  from  one  to 
eight  years  from  uraemia,  secondary  infections 
or  intercurrent  disease  elsewhere. 

Clinical  States.  The  sudden  onset  of  pyuria, 
with  mild  irritation  of  the  neck  of  the  bladder, 
but  without  fever,  is  absolutely  characteristic  of 
the  majority  of  cases.  The  attack  may  last  a 
few  weeks  and  then  intermit,  to  be  repeated 
weeks  or  months  later,  but  more  often  the 
sj^mptoms  are  continuous  and  progressive  from 
the  first.  Pai7i  is  felt  at  the  end  of  micturition 
in  the  end  of  the  penis  or  deep  in  the  perineum. 
The  frequency  of  micturition  is  increased  both  by 
night  and  day  and  the  symptoms  progress  till 
water  has  to  be  passed  every  few  minutes. 
There  is  no  fever,  no  wasting,  no  uraemia,  and 
the  patient  appears  plump  and  perfectly  well 
— his  appearance  utterly  belying  the  serious- 
ness of  the  disease.  The  next  most  common 
symptom  is  an  aching  kidney. 

The  ache  is  felt  in  the  back  of  the  loin,  beneath 
the  twelfth  rib,  and  at  times  also  in  the  front 
or  side  of  the  loin. 

The  aching  kidney  is  likely  to  be  the  healthy 
hypertrophied  kidney. 

Profuse  hcematuria,  with  or  without  pain,  is 
not  at  all  uncommon  at  the  onset,  and  in  rare 
cases  it  is  repeated  again  and  again  and  domi- 
nates the  picture.  Later  on  m  the  disease  a 
little  blood  clot  is  often  seen  in  the  urine,  and  it 
is  a  sio;n  of  ulceration  of  the  bladder. 

Renal  colic  is  rare,  and  is  seen  in  those  cases 
where  the  ureter  is  partially  blocked  by  the 
disease. 

In  the  late  stages  of  the  disease  there  is 
wasting  and  fever,  and  signs  of    uraemia    are 
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not  wanting  to  point  to  the  short  approach  of 

death. 

Physical  Examination.  In  the  early  and 
operable  stages  palpation  may  reveal  nothing, 
but  later  on  one  or  both  kidneys  may  be  felt 
enlarged  and  tender,  and  rectal  examination 
may  reveal  a  thickened  ureter  and  nodules  in 
the  vasa  vesiculse,  prostate  and  base  of  the 
bladder.  A  nodule  in  the  globus  major  of  the 
testicle  is  of  great  aid  in  diagnosis. 

Examination  of  the.  Urine.  With  rare  excep- 
tions the  urine  is  acid  and  contains  a  haze  which 
does  not  disappear  on  the  addition  of  acetic  acid, 
and  gives  a  ropy  deposit  with  potassium  hydrate. 
Pyuria  is  a  most  serious  symptom  and  demands 
an  immediate  and  complete  investigation  of 
the  genito -urinary  tract.  Purulent  urine  should 
always  be  drawn  off  by  a  catheter  for  full 
bacteriological  examination;  or  a  complete 
twenty-four  hours'  specimen  may  be  collected 
in  a  bottle  for  this  purpose.  The  tubercle 
bacillus  may  be  found  in  many  cases,  but  in  a 
minority  of  the  cases  repeated  examinations 
fail  to  reveal  it,  and  nothing  but  the  injection 
of  the  urine  into  a  guinea-pig  may  suffice  to 
prove  its  presence.  Fortunately  this  is  not 
often  required,  as  the  cystoscopic  picture  is 
usually  characteristic  and  diagnostic,  even 
though  the  bacilli  cannot  be  found.  The  urine 
of  tuberculous  kidneys  is  never  alkaline,  unless 
secondary  bacteria  are  present. 

Cystoscopy  and  ureteric  catheterization  are 
the  key  to  diagnosis  and  successful  treatment, 
as  not  only  can  the  nature  and  extent  of  the 
disease  be  thereby  determined,  but  also  the 
functional  value  of  each  kidney.  Employing 
these  methods  routinely  Albarran  performed 
one  hundred  and  eight  consecutive  nephrec- 
tomies for  tuberculosis  of  the  kidneys  -with 
three  deaths  and  eighty  per  cent,  of  cures. 

Diagnosis.  Pyuria  is  easy  to  detect  and  is 
of  serious  import.  AATien  detected  the  practi- 
tioner should  at  once  say  to  himself :  What  is 
the  primary  focus  of  disease,  and  what  is  the 
infecting  bacterium  ?  Urethral  pus  is  easily 
excluded  if  the  pus  be  seen  issuing  from  the 
meatus,  or,  if  not,  by  making  the  patient  pass 
water  into  two  glasses,  for  if  the  last  is  clear  the 
pus  must  be  urethral.  If  it  is  hazy  it  may  be 
renal  or  vesical.  To  distinguish  betAveen  renal 
and  vesical  pus  cystoscopy  is  necessary.  Pus 
in  the  acid  urine  may  be  due  to  the  tubercle 
bacillus  or  the  bacillus  coli  and  other  pyogenic 
bacteria. 

Differential  Diagnosis.  1.  From  bacillus  coli 
and  other  infections  the  absence  of  fever  and 
the  mildness  of  onset  should  suffice  in  most 
cases,  but  the  absolute  diagnosis  can  only 
be  made  by  bacteriological  examination  and 
cystoscopy. 

2.  From  cystitis  due  to  stone,  stricture  or 
9 


tabes  the  diagnosis  is  made  by  excluding  these 
three  conditions,  as  the  symptoms  may  be 
equivocal  in  such  cases.  Stone  is  excluded 
by  the  X-rays  or  cystoscopy,  stricture  by  the 
urethroscope,  tabes  by  examination  of  the 
nervous  system. 

3.  From  posterior  urethritis  the  diagnosis  can 
be  made  at  once  if  the  patient  is  asked  to  pass 

I  water  into  two  glasses.  Clear  urine  in  the  last 
glass  excludes  tuberculous  kidney.  Bacterio- 
logical examination  and  the  history  should  also 
lead  to  a  correct  diagnosis. 

Prognosis.  Tuberculosis  of  the  kidney  is 
invariably  fatal,  if  left  to  itself,  in  from  five  to 
eight  years.  Nephrectomy  in  the  early  stages 
yields  brilliant  results.  For  instance,  Albarran 
was  able  to  follow  up  seventy-seven  of  his  cases, 
and  found  that  fifty  were  completely  cured  and 
seventeen  still  had  signs  of  vesical  tuberculosis 
but  were  healing  up  gradually. 

Treatment.     Modern  treatment   is   based   on 

;  the  following  principles — 

i  1.  Tuberculosis  of  the  urinarj'  tract  in  the 
majority  of  the  cases  starts  as  a  descending 
infection  from  one  kidney. 

2.  Spontaneous  cure  of  a  tuberculous  kidney 
is  unknown. 

3.  The  finding  of  pus  and  tubercle  bacilli  in 
the  urine  is  specific. 

4.  By  means  of  the  cystoscope,  ureteric 
catheters,  and  functional  tests  it  can  be  deter- 
mined that  one  Iddney  is  diseased  and  the  other 
healthy  and  of  full  functional  value. 

5.  If  the  disease  is  unilateral  nephrectomy 
means  a  cure. 

6.  If  the  bladder  is  already  infected  it  ^\ill  heal 
up  after  nephrectomy  if  tuberculin  be  exhibited 
for  one  to  two  years  afterwards. 

7.  Tuberculin  cannot  cure  renal  tuberculosis, 
in  fact  it  makes  it  worse ;  it  can  only  cure  vesical 
tuberculosis  after  the  primary  renal  focus  has 
been  removed. 

The  practitioner  faced  with  a  case  of  pyuria 
suspects  tuberculosis  and  his  suspicions  are 
confirmed  by  the  bacteriologist,  who  reports 
that  the  tubercle  bacillus  is  present.  What, 
then,  is  to  be  done  ?  Since  nothing  short  of 
early  surgical  treatment  can  hold  out  hope  of 
cure,  a  complete  cystoscopic  examination  should 
be  emphatically  recommended.  In  favourable 
and  early  cases  the  disease  can  then  be  traced 
to  one  kidney  or  ureter,  which  should  be  re- 
moved without  delay.  If  the  bladder  is  clear 
the  pus  disappears  at  once  from  the  urine,  and 
with  it  disappears  all  the  symptoms  and  the 
patient  is  cured.  If  the  bladder  is  infected  the 
symptoms  are  greatly  relieved  forthwith,  but 
tuberculin  treatment  must  be  persevered  with 
for  at  least  a  year  or  eighteen  months  till  the 
cystoscopist  is  able  to  report  that  the  vesical 
i  lesions  are  healed.     Under  this  treatment  one 
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has  been  able  to  watch  the  ulcers  heal,  the  sub-  I 
mucous  tubercles  melt  away,  and  the  bladder 
resume  once  more  an  appearance  of  health. 
Tuberculm  can  now  be  obtained  in  tabloid  form 
and  is  to  be  administered  once  a  fortnight  in  ; 
doses  of  1  in  100,000,  rising  gradually  to  doses 
of  1  in  10,000  or  even  1  in  5000.  ^  "  Koch's 
New  T.R."  gives  the  best  results. 

At  the  same  time  it  is  most  important  to  adopt 
such  measures  as  will  raise  the  general  resistance 
of  the  patient  to  tuberculosis  and  will  prevent 
fresh  infections.  I  am  accustomed  to  order 
these  patients  to  boil  their  milk  for  the  rest  of 
their  lives,  as  they  have  had  their  warning,  to 
avoid  close  contact  with  phthisical  patients, 
to  live  with  \\'indows  open  day  and  night,  to 
take  regular  daily  open-an  exercise,  and  to  feed 
up  as  much  as  they  can. 

In  other  cases  the  cystoscope  shows  that 
both  kidneys  are  infected,  and  in  those  cases  it 
is  useless  to  carry  out  any  form  of  operation. 
Death  is  inevitable  within  seven  or  eight  years 
in  chronic  cases  and  within  a  few  months  in 
acute  cases.  Measures  can,  however,  be  adopted 
which  will  bring  relief  to  the  symptoms. 

Sandal-wood  oil  in  doses  of  five  to  fifteen 
minims  three  times  a  day  will  often  relieve  the 
bladder  irritation  and  should  always  be  tried 
first.  If  it  fails  resource  must  be  had  to  bladder 
sedatives,  belladonna  being  the  most  useful, 
and  such  drugs  as  aspirin,  antipyrin  and  pyra- 
midon  should  be  given  a  trial.  Drugs  often  act 
best  when  given  in  rectal  suppositories.  In  the 
last  resort  opium  must  be  exhibited  if  the  pain 
becomes  unbearable. 

Summing  up,  we  may  state  that  the  fate  of 
these  cases  lies  largely  in  the  hands  of  those  to 
whom  they  first  apply  for  treatment.  If  all 
cases  of  obscure  pyuria  were  at  once  referred  for 
cystoscopic  examination  most  cases  of  renal 
tuberculosis  could  be  permanently  cured.  Until 
this  becomes  the  rule  cases  will  still  be  seen  that 
have  been  allowed  to  drag  on  until  both  kidneys 
are  diseased,  when  the  chance  has  been  lost  for 
any  hope  of  cure.  F.  K. 

RENAL    TUMOURS 

A  Renal  Tumour  may  be  an  enlargement  of 
the  kidney-  itself,  or  of  some  part  of  it ;  such 
are  polycystic  kidneys  and  hydronephrosis. 
Simple  cysts  or  hydatid  cysts  occasionally  foj-m 
renal  tumours.  The  remainder  are  solid 
growths,  and  it  is  these  alone  which  will  now  be 
considered.  They  are  of  great  variety,  and  their 
classification  is  admitted  to  be  still  unsettled. 
Many  kinds  of  structure  and  many  kinds  of 
tissue  are  found  in  them.  True  lipoma  has  been 
found ;  small  fatty  tvnnours,  which  have  been 
ascribed  by  Grawitz  to  the  inclusion  of  islets  of 
adrenal  tissue  in  the  kidney,  are  not  uncommon. 


The  adenomas  vary  from  encapsuled  and 
innocent -looking  growths  reproducing  the  kidney 
structure,  to  others  which  invade  the  gland 
and  contain  sarcomatous  and  even  carcinoma- 
tous tissue.  Other  growths  are  undoubtedly 
sarcomatous,  spindle-celled,  round-celled  or 
alveolar,  and  others  again  have  been  described 
as  caicinoma.  Even  in  the  same  tumour  such 
different  structures  may  be  found  that  sarcoma- 
carcinomas  of  the  kidney  have  been  reported. 
In  addition,  especially  in  the  tumours  of  child- 
hood, cartilage,  muscle  and  fat  have  been  found, 
and  such  tumours  are  labelled  chondro-sarcoma, 
rhabdo-myoma,  lipo-myoma  and  the  like. 
Allen  and  Cherry  have  maintained  that,  since 
the  kidney  is  of  mesoblastic  origin,  all  these 
forms,  even  when  most  resembling  carcinoma, 
are  really  sarcomatous,  and  that  the  great 
variety  which  characterizes  them  depends  upon 
their  origin  from  the  somites  which  form  the 
surrounding  muscles,  bones  and  connective 
tissue.  It  is  also  acknowledged  on  all  hands 
that  it  is  impossible  in  renal  tumours  to  form 
a  prognosis  from  histological  structure.  Some 
which  appear  innocent  recur  rapidly  and  form 
metastases,  others  which  appear  malignant  do 
not. 

Renal  tumours  are  particularly  common  in 
early  childhood.  The  following  age-table  is 
taken  from  Morris. 

From  birth  to     5  years  of  age     39  cases 
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Carcinomas,  or  what  are  so  described,  occur 
almost  entirely  after  the  age  of  forty. 

All  tumours  are  more  common  in  males. 
They  are  very  rarely  bilateral.  Metastases  are 
common  in  the  glands,  the  lungs,  and  the  liver, 
rare  in  the  genito-urinary  tract  itself. 

A  renal  tumour  grows  forwards,  and  can  be 
easily  pushed  back  into,  or  forward  from,  the 
loin.  It  usually  moves  with  respiration.  If  on 
the  right  it  pushes  the  colon  to  its  inner  side. 
If  on  the  left  the  last  part  of  the  transverse 
colon  passes  upwards  in  front  of  it ;  the  descend- 
ing may  be  on  its  outer  side  or  in  front.  The 
fingers  can  usually,  when  the  muscles  are 
relaxed,  be  pushed  up  between  the  tumour  and 
the  ribs,  and  resonance  may  be  found  above 
it.  These  tumours  may  grow  to  enormous 
size.  Then  all  landmarks  fail.  Occasionally 
they  pulsate. 

The  chief  symptoms  of  renal  tumour  are 
pain    and    hsematuria.      Pain    is    variable  in 
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decree  and  in  character.  It  sometimes  radiates 
along  the  course  of  the  contiguous  dorsal  and 
lumbar  nerves.  Haematuria  has  these  peculiari- 
ties :  it  is  copious,  is  recurrent,  and  not  depen- 
dent on  muscular  exertion,  nor  stopped  by  rest. 
In  about  half  the  adult  cases,  and  in  nearly  all 
the  infantile,  the  tumour  is  discovered  before 
either  of  these  symptoms  appear.  Albuminuria 
is  usually  present. 

The  chief  difficulty  in  diagnosis  is  to  dis- 
tinguish renal  from  adrenal  or  ovarian  tumours, 
and  from  ne^'  growths  in  the  colon. 

The  duration  of  renal  new  growth  is  longer 
than  that  of  new  growth  in  other  viscera.  On 
the  average  such  a  case  lasts  four  or  five  years. 

Nephrectomy  is  the  only  possible  treatment, 
but  it  is  an  operation  with  a  mortality  of  about 
twenty-five  per  cent.,  and  recurrence  is  frequent 
and  early.  W.  P.  H. 

NEPHROLITHIASIS  (URINARY  GRAVEL 
AND    CALCULUS) 

Definition :  The  precipitation  of  certain 
organic  or  inorganic  salts  in  the  kidney,  with 
consequent  damage  to  the  tissues  of  tliis  organ 
or  of  the  urinary  tract.  If  the  salts  thro\ni 
out  of  solution  remain  to  accumulate  into 
masses,  calculi  are  formed ;  if  the  salts  are 
excreted  as  crystals  or  as  small  fragments  the 
condition  is  spoken  of  as  gravel.  "  Calculus  " 
may  occur  \nthout  gravel,  and  "  gravel  "  may 
occur  without  calculus ;  or  both  may  occur 
together,  or  may  alternate,  in  the  same 
patient. 

Nature  of  the  Deposits.  Most  crystalline 
deposits  in  the  kidney  consist  of  a  mixture  of 
urates  and  oxalate  of  calcium,  arranged  in  con- 
centric layers.  Less  frequently  the  calculus  is 
composed  chiefly  of  phosphate  and  carbonate  of 
calcium.  A  much  less  common  form  of  calculus 
is  composed  of  cystin.  A  nucleus  of  some  organic 
substance  is  not  uncommon.  The  size  of  the 
deposit  varies  from  the  common  "  cayenne 
pepper  "  uric  acid  crystals  up  to  stones  so  large 
as  to  require  considerable  expansion  of  the 
urinary  apparatus  to  contain  them. 

Causes  of  Urinary  Lithiasis.  1.  Age.  The 
condition  is  quite  common  in  infants,  whose 
diapers  may  frequently  be  found  to  contain 
good-sized  crystals  of  uric  acid  immediately  after 
micturition,  and  in  whose  kidneys,  post-mortem, 
deposits  of  the  same  nature  are  by  no  means 
rare,  sometimes  as  large  as  peas.  In  old  people, 
on  the  other  hand,  urinary  hthiasis  is  distinctly 
uncommon. 

2.  Heredity.  A  family  disposition  to  lithiasis 
seems  definite,  and  the  popular  association  of 
the  condition  with  gout  in  this  respect  is 
probably  justified  by  facts,  though  patients 
may  be  very  gouty  without  developing  litliiasis. 


and  may  be  the  subjects  of  well-marked  renal 
calculus  \nthout  ever  suffering  from  gout. 

3.  Habits.  Lack  of  exercise  and  fresh  air 
probably  tend  to  induce  lithiasis,  as  do  alcohol 
and  rich  living.  Obesity  appears  to  overlap 
\nth  Hthiasis  as  A\-ith  gout,  and  the  factors 
producing  these  conditions  seem  to  overlap  also. 
In  diet  some  authorities  attribute  importance 
to  hard  drinking  waters  as  a  causal  factor,  and 
the  frequency  of  stone  in  Norfolk  has  been  thus 
accounted  for. 

4.  Associated  Diseases.  The  influence  of 
gout  and  obesity  has  been  referred  to.  Plum- 
bism  probably  acts  as  an  inducing  cause  through 
gout.  Ana?mia  and  leukaemia  cause  gravel  by 
insufficient  oxidation.  Dyspepsia  is  commonly 
associated  \\\X.h.  oxaluria.  A  nucleus  in  the 
kidney  may  be  caused  by  trauma  or  by  purpura. 
The  condition  wrongly  termed  '"  phosphaturia," 
in  which  there  is  diminution  in  the  acidity  of 
the  urine  and  easy  deposit  of  phosphates  in  the 
urinary  tract,  is  a  precursor  of  lithiasis.  It  is 
found  in  neurasthenics,  in  vegetarians  and  in 
association  vdih.  chronic  gastric  disturbances. 

Symptoms.  In  both  gravel  and  calculus  the 
disease  may  be  quite  latent,  no  symptoms  at  all 
being  present.  That  is  to  say,  uric  acid  sand 
and  fragments  of  oxalate  or  phosphatic  sand 
may  be  passed  without  other  manifestations 
of  the  diathesis  to  bother  the  patient ;  and 
one  or  more  calcuU  of  some  size  may  be  present 
in  the  kidney  without  giving  rise  to  symptoms. 
If,  however,  symptoms  are  present  they  are  as 
follows — 

1.  Gravel.  More  or  less  irritation  of  the 
urinary  passages — ureter,  bladder  or  urethra. 
Some  discomfort  or  pain  in  the  loins.  Recurring 
haematuria  of  a  sHght  degree,  often  only  found 
in  microscopic  examination  of  the  urine,  reveal- 
ing the  presence  of  red  blood  cells.  For  the 
more  generalized  and  constitutional  symptoms 
present  in  this  condition,  reference  should  be 
made  to  the  sections  on  Gout,  Oxaluria  and 
Phosphaturia. 

2.  Calculus.  The  symptoms  of  stone  in  the 
kidney  may  be  discussed  under  the  headings 
pain,  hcematuria,  anuria  and  changes  due  to 
infection  of  the  urinary  passages. 

(a)  Pain.  This  is  of  two  kinds,  (i.)  retml  colic 
and  (ii.)  non-colicky  renal  pain. 

(i.)  Renal  colic  occurs  in  a  large  number  of 
the  cases,  usually  in  attacks  having  some  con- 
siderable interval  of  time  between  them.  During 
these  intervals  the  patient  may  be  quite  free 
from  pain,  or  he  may  suffer  from  troublesome 
pain  of  the  second  kind.  An  attack  of  colic 
often  follows  quickly  upon  some  exceptional 
form  of  exercise,  a  railway  or  motor  journey,  a 
long  walk  or,  in  women,  a  confinement.  It 
may  be  ushered  in  by  a  rigor,  with  a  high 
temperature   and   sweating,    or   by   a   form   of 
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epileptiform  seizure.  The  pain  is  sudden,  very 
intense,  and  may  lead  to  vomiting  or  spacope. 
It  begins  in  the  loin  of  the  affected  side,  spreads 
to  the  front  of  the  belly  and  down  to  the  groin 
and  genital  organs.  Sometimes  it  is  felt  in  the 
centre  of  the  back,  and  occasionally  in  the  loin 
of  the  unaffected  as  well  as  that  of  the  affected 
side.  Frequent  desire  to  micturate  may  be 
present,  and  a  sympathetic  flatulent  distension 
of  the  colon.  The  intensity  of  the  pain  leads 
to  pallor,  an  anxious  facies,  frequent  pulse  and 
collapse.  The  attack,  if  not  quickly  reHeved  by 
opium,  lasts  for  some  hours,  up  to  a  day  or  two. 
(ii.)  Non-colicky  renal  pain  is  probably  more 
common  than  cohc.  This  is  situated  in  the 
small  of  the  back,  chiefly  on  the  affected  side, 
and  is  quite  often  mistaken  for  lumbago.  It 
may  last  in  a  more  or  less  continuous  fashion 
for  several  years,  leading  to  loss  of  weight  and 
nutrition,  inability  to  take  exercise  without 
producing  exacerbations,  and  marked  mental 
and  physical  depression.  Occasionally  the 
patient  refers  it  to  the  right  or  left  hypo- 
chondrium,  high  up  under  the  costal  arch  (see 
paragraph  on  Diagnosis). 

(6)  Hcematuria.  This  may  be  of  the  frank 
variety,  quite  obvious  by  naked-eye  examina- 
tion of  the  urine,  and  the  loss  of  blood  may  then 
be  considerable.  This  form  almost  always 
follows  immediately  upon  an  attack  of  renal 
colic.  Quite  as  often  the  bleeding  from  the 
damaged  kidney  or  urinary  passage  is  masked, 
producing  urine  that  is  merely  "  smoky  "  or 
revealing  the  presence  of  blood  only  when  this 
is  specially  tested  for.  In  this  form  of  hsema- 
turia  the  bleeding  may  follow,  and  be  only 
present  after,  extra  exertion,  v,nth.  great  con- 
stancy, the  urine  becoming  quite  natural  at  other 
times  (see  Diagnosis). 

(c)  Anuria.  This  is  the  one  most  serious 
symptom  of  renal  calculus,  and,  apart  from  the 
risks  attendant  upon  surgical  treatment  and 
the  results  of  infection  of  the  urinary  passages, 
is  the  only  fatal  event  in  the  disease.  It  is  not, 
hoAvever,  very  common.  When  it  occurs  it 
indicates  either  the  occlusion  of  one  ureter 
with  reflex  suppression  of  urine  from  the  kidney 
of  the  other  side,  or  the  simultaneous  occlusion 
of  both  ureters,  or  the  occlusion  of  the  ureter  of 
an  only  kidney,  or  of  a  single  ureter  from  both 
kidneys. 

{(l)  Infection  of  the  Urinary  Passages.  Sooner 
or  later,  in  a  large  number  of  cases  of  renal 
calculus,  the  urinary  tract  becomes  the  seat 
of  pyogenic  infection,  especialN  by  B.  coli. 
This  incident  leads  to  an  additional  chain  of 
symptoms,  such  as  p\airia,  "  chills,"  anaemia, 
loss  of  flesh  and  other  evidences  of  a  chronic 
infection.  The  reader  is  referred  to  the  special 
chapter  upon  urinary  infections  for  an  account 
of  this  condition. 


Unusual  Positions  of  the  Calculus.  The  stone 
may  be  passed  outside  the  body,  with  cessation 
of  the  symptoms.  Or  it  may  lodge  somewhere 
between  the  kidney  and  the  exterior  of  the  body. 
The  common  situations  are  :  (a)  at  the  orifice  of 
the  ureter,  as  this  enters  the  bladder,  (6)  at  the 
beginning  of  the  ureter,  (c)  at  the  point  where 
the  ureter  crosses  the  ihac  vessels,  {d)  in  the 
bladder  and  (e)  in  the  urethra.  When  a  stone 
lodges  at  one  or  other  of  these  points  the 
symptoms  show  variations  from  those  above 
described,  chiefly  in  the  way  of  distribution  of 
pain  and  other  discomfort.  Thus,  at  the 
vesical  orifice  of  the  ureter,  a  rather  common 
point  of  lodgment  of  the  calculus,  the  pain  is 
apt  to  spread  to  the  penis,  scrotum,  rectum 
and  seminal  vesicles,  and  frequent  desire  to 
micturate  is  often  present. 

Diagnosis.  1.  The  colic  has  to  be  dis- 
tinguished from  gallstone  colic,  from  ordinary 
colic  and  especially  from  appendicular  cohc. 
The  characters  of  the  pain,  its  distribution, 
careful  examination  of  the  urine  for  blood  and 
radiography  are  the  best  means  of  establishing 
a  diagnosis. 

2.  The  non-colicky  pain  has  to  be  distinguished 
from  lumbago,  from  Pott's  disease,  from  sacro- 
iliac disease  and  from  gallstones.  The  same 
points  must  be  investigated.  The  treatment 
of  renal  calculus  as  lumbago,  because  no  colic 
occurs,  has  been  referred  to  already.  If  the 
physician  remembers  to  exclude  calculus  in 
all  cases  of  continued  and  obscure  backache, 
mistakes  are  not  hkely  to  arise.  The  MTiter 
has  seen  a  patient  in  whom  pains  in  the  back 
were  treated  as  recurring  lumbago  and  as 
myalgia  for  over  ten  years,  in  Avhom  a  radiogram 
showed  the  presence  of  five  stones  in  the  left 
kidne}'. 

3.  Renal  cohc  may  be  due  to  other  diseases 
of  the  kidney  than  calculus — tuberculosis, 
movable  kidney,  or  renal  growth — but  either  of 
these  is  rare  as  a  cause  of  real  colic.  The 
hcematuria,  however,  must  be  distinguished  from 
these  and  some  other  conditions,  but  especially 
from  tuberculosis.  Here,  as  in  stone,  phj^sical 
exertion  causes  exacerbations  of  the  pain  and  of 
the  bleeding,  sometimes  in  the  most  striking 
manner. 

Treatment.  1.  Gravel,  and  calculus  giving 
rise  to  no  pain,  or  only  trivial  pain,  and  to  no 
hsematuria,  is  to  be  treated  on  '"  medical " 
lines — by  the  free  ingestion  of  soft  drinking 
water,  or  perhaps  still  better  by  Contrexeville, 
Vichy  or  Evian  water,  by  increase  of  exercise 
and  fresh  air,  and  by  a  plain  and  simple  diet 
from  which  "  rich  "  things,  spices,  condiments 
and  alcohol,  are  excluded.  To  these  injunctions 
may  be  added  a  prolonged  course  of  such  drugs 
as  citrate  of  potassium,  urotropin  or  helmitol, 
piperazin  or  sodium  benzoate. 
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2.  Calculus  giving  rise  to  bad  pain,  either  of 
the  nature  of  colic  or  of  the  continued  sort,  with 
or  ^^ithout  haematuria,  is  to  be  met  by  surgical 
procedures.  The  surgical  treatment  of  renal 
calculus  in  the  hands  of  a  careful  operator  is 
highly  successful.  In  most  cases  simple  nephro- 
tomy is  sufficient,  but  in  cases  where  the 
haemorrhage  is  difficult  to  control  on  account  of 
the  stone  being  deeply  embedded  in  the  kidney 
substance,  and  where  it  is  found  that  extensive 
destruction  of  the  kidney  has  taken  place,  the 
organ  may  call  for  removal.  Despite  asser- 
tions to  the  contrary,  no  surgeon  can  properly 
tell  beforehand  in  which  case  nephrectomy 
will  be  required ;  a  free  hand  should  therefore 
be  given  for  dealing  with  the  condition  as 
indicated  at  the  time  of  the  operation.  If 
infection  of  the  urinary  passages  has  occured 
surgical  procedures  should  not  be  delayed. 
In  all  cases  it  is  essential  that  evidence  he  forth- 
coming as  to  the  proper  functioning  of  the  kidney 
on  the  other  side  before  operation  be  decided  upon. 
This  evidence  can  be  elicited  by  careful  examina- 


tion of  the  urme  as  a  whole  and  of  that  from 
one  or  both  ureters,  obtained  by  catheterization 
of  these  ducts.  Inadequate  secretion  by  the 
"sound"  organ  is  a  definite  contra-indicat  ion 
to  operative  treatment.  So  also  is  an  active  con- 
dition of  urinary  infection  until  this  has  received 
appropriate  treatment.  The  presence  of  more 
than  one  stone,  and  the  presence  of  stones  in 
both  kidneys,  do  not  contra-indicate  operation. 
In  cases  of  bilateral  calculus  careful  considera- 
tion must  be  given  to  the  question  of  which 
kidney  is  explored  first,  after  a  study  of  the 
radiograms  and  of  the  urine  secreted  by  either 
kidnej^  separately. 

3.  The  anuria  comphcating  some  cases  of 
calculus  must  receive  energetic  treatment,  on 
the  lines  laid  down  in  the  article  on  Urcemia 
{q.  v.).  Should  it  exist  for  longer  than  forty- 
eight  hours  it  is  by  most  authorities  regarded 
as  an  indication  for  immediate  exploration,  but 
merely  for  incising  the  kidney  and  draining 
the  pelvis — leaving  further  procedure  until  such 
time  as  the  anuria  has  passed  off.       T.  J.  H. 
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DISORDERS    AND   DISEASES    OF   THE 
SUPRARENAL   GLANDS 

The  suprarenal  glands  constitute  the  most 
important  part  of  what  is  known  as  the  chromaf- 
fin system.  This  system,  also  called  the  hyper- 
tensive or  adrenal  system,  comprises  in  addition 
to  the  two  suprarenal  glands,  small  glands 
resembhng  the  medulla  of  the  suprarenals 
which  are  scattered  about  in  various  parts  of 
the  body,  chiefly  in  connection  with  the  sym- 
pathetic nervous  system.  There  are  groups 
of  these  chromaffin  glands  or  accessory  adrenals 
connected  with  the  solar  plexus  and  the  semi- 
lunar gangha.  The  intercarotid  glands  and  the 
coccygeal  glands  also  belong  to  the  system. 
The  suprarenal  glands  consist  of  cortex  and 
medulla,  but  the  other  members  of  the  chromaf- 
fin system  consist  of  medullary  substance  only. 
The  functions  of  the  cortical  part  are  distinct 
from  those  of  the  medulla,  so  that  the  so-called 
accessory  adrenals  are  able  to  reinforce  or  act 
in  substitution  for,  a  portion  only  of  the  full 
activities  of  the  complete  suprarenal  glands. 
The  functions  of  the  cortex  are  probably  related 
to  the  growth  and  development  of  the  sexual 
organs  and  to  the  neutralization  of  toxins,  but 
whether  directly  or  by  stimulating  some  of  the 
other  internal  secretory  glands  it  is  not  yet 
possible  to  say. 

The  cells  of  the  medulla  and  of  the  accessory 
adrenals  readily  stain  a  brown  colour  with 
chromic  acid,  hence  the  name  chromaffin  system. 


The  chief,  if  not  the  only  function  of  these  cells 
is  to  secrete  a  substance  which  raises  the  blood 
pressure  by  contracting  the  peripheral  arterioles, 
presumably    through     the     terminals    of    the 
sympathetic.     The  relations  of  the  suprarenals 
with   the   other  internal   secretory  glands   are 
apparently     very     intimate     and     important. 
Reference    has    already    been    made    to    their 
influence  upon  the  development  of  the  sexual 
organs.    This  influence  is  shar-ed  by  the  pituitary 
gland,  which  also   secretes  a  substance  which 
raises  blood  pressure.     It  would  therefore  seem 
that  the  adrenals  and  the  pituitary  act  in  the 
same  direction.     There  is  every  reason  to  beheve 
that    the    suprarenals    and    the    pancreas    are 
mutually  antagonistic.   There  can,  at  any  rate,  be 
no  doubt  that  glycosuria  caji  be  produced  by  the 
subcutaneous  injection  of  an  excess  of  adrenalin, 
and  that  the  glycosuria  is  due  to  pancreatic 
inhibition.     It  is  probable  that  small  doses  of 
adrenalin   stimulate   pancreatic   activity.     The 
thyroid  appears  to  behave  in  the  same  way  to 
the  pancreas,  i.  e.  first  stimulating,  and  in  larger 
doses  inhibiting  it,  so  that  the  thyroid  in  this 
matter  acts  in  the  same  sense  as  the  supra- 
renals, though  in  other  ways  it  certainly  does 
not.     It  is  a  curious  and  interesting  fact  that 
in  thyroidectomized  animals  the  injection  of  an 
excess  of  adrenahn  fails  to  produce  glycosuria ; 
which  suggests  that  the  glycosuria  effect  of  the 
injection    is    obtained    by   stimulation    of    the 
thyroid.     The    most    conspicuous    toxic    effect 
of  adrenalin  is  that  which  it  exercises  upon  the 
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circulatory  .system.  Repeated  injections  pro- 
duce hypertrophy  of  the  left  ventricle,  together 
with  sclerosis  or  atheroma  of  the  arteries  in  both 
systemic  and  pulmonary  circulations,  a  process 
which  appears  always  to  begin  in  the  tunica 
media  and  is  favoured  by  an  excess  of  calcium 
in  the  blood. 

From  the  foregoing  it  is  evident  that  exces- 
sive suprarenal  activity  may  produce  excessive 
sexual  activity,  that  it  may  provoke  glycosuria 
and  functional  high  blood  pressure,  and  be 
the  determining  if  not  the  primary  factor  in 
atheroma  and  arterial  sclerosis.  In  the  present 
state  of  our  knowledge  it  is  impossible  to 
say  upon  what  excessive  suprarenal  activity 
depends,  but  the  most  probable  cause  is  the 
failure  or  exhaustion  of  one  or  more  of  the 
internal  secretory  glands  which  act  in  a  contrary 
sense. 

Suprarenal  insufficiency,  though  such  a  con- 
dition almost  surely  exists,  is  so  far  not  clinically 
recognizable.  A  condition  of  acute  adrenal 
inadequacy  has,  it  is  true,  been  described  as 
consisting  in  extremely  low  blood  pressure  and 
other  symptoms  commonly  associated  Avith 
shock,  for  which  the  evidence  in  favour  of  the 
responsibility  of  the  chromaffin  system  is  very 
inconclusive.  Certain  it  is  that  the  symptoms 
respond  to  treatment  not  by  adrenalin,  but  by 
pituitary  extract  (see  Pituitary  Gland). 

Addison's  Disease  is  the  only  morbid  con- 
dition which  is  certainly  due  to  suprarenal 
inadequacy.  There  are  no  doubt  various  views 
as  to  its  pathology,  but  in  the  majority  of  cases 
which  come  to  autopsy,  destructive  lesions — 
generally  tuberculous — of  the  suprarenals  are 
demonstrable.  The  disease  is  characterized 
by  pigmentation  of  the  skin,  gastro -intestinal 
disturbance,  Ioav  blood  pressure  (70-80  mm.  Hg.) 
and  general  muscular  asthenia.  The  symptoms 
of  these  stigmata  vary  much  in  degree  ;  the  most 
characteristic,  nameh''  the  pigmentation,  may 
be  so  slight  as  to  escape  notice,  or  may  be  in 
reality  absent  until  the  disease  is  far  advanced. 
The  gastro-intestinal  disturbance  usually  takes 
the  form  of  diarrhoea,  and  is  not  infrequently 
labelled  colitis.  Anorexia  is  not  uncommon, 
and  vomiting,  especially  in  the  later  stages,  is 
generally  a  distressing  symptom. 

Addison's  disease  is  a  rare  disease  Avhich  is 
usually  chronic  in  its  course  and  very  unsatis- 
factory to  treat.  If  it  be  recognized  early 
a  considerable  degree  of  amelioration  may  be 
effected  bj^  the  administration  of  Burroughs  «fe 
Wellcome's  tabloids  of  suprarenal  gland  in  com- 
bination with  such  other  measures,  medicinal 
and  hygienic,  which  the  individual  case  demands. 
The  oral  administration  of  the  gland  substance 
is  much  more  efficacious  than  the  hypodermic 
injection  of  adrenalin,  which  is  practically 
useless.  L.  W. 


DISEASES    AND    DISORDERS    OF    THE 
THYROID    GLAND 

The  diseases  of  the  thyroid  gland  usually 
cause  enlargement  of  the  organ.  An  enlarged 
thyroid  is  commonly  known  as  a  goitre.  The 
word  is  copied  straight  from  the  French,  and  is 
derived  from  the  Latin  "  guttur,"  the  throat. 
Pathologically,  if  we  exclude  malignant  disease, 
which  is  rare,  there  are  four  varieties  of  goitre, 
the  parenchymatous,  the  cystic,  the  adeno- 
matous, any  of  which  may  be  endemic  or 
sporadic,  and  the  exophthalmic,  which  is  alwaj^s 
sporadic.  Although  Captain  McCarrison  has 
shown  that  endemic  goitres  are  readily  cured  by 
vaccines  prepared  from  the  faeces  of  the  subjects 
of  this  disease,  and  that  an  amoeba  is  the  causal 
factor  in  a  great  many  cases,  no  theorj'  yet 
advanced  is  sufficient  to  explain  the  endemicity 
itself.  In  exophthalmic  goitre  the  thj^roid 
enlargement  is  only  one  feature  in  a  symptom 
complex,  and  is  not  always  present. 

The  parenchymatous  form  is  the  most 
common,  the  one,  that  is,  in  which  there  is  both 
an  accumulation  of  colloid  in  the  vesicles  and 
an  increase  of  the  connective  tissue  elements. 
The  enlargement  is  very  generally  uniform 
and  may  attain  to  \ery  large  dimensions.  The 
cystic  form  is,  as  a  rule,  mereh^  the  parenchy- 
matous in  which  a  cyst  or  cysts  have  formed  by 
distension  of  a  vesicle  or  vesicles ;  or  the  cyst 
may  be  caused  by  the  liquefaction  of  an  adenoma. 
The  adenomatous  form  is  due  to  the  presence  of 
' '  definite  encapsuled  masses  of  a  tA-pical  thyroid 
tissue  imbedded  in  the  gland  "  (Berry),  and  the 
gland  is  in  this  case,  as  in  the  case  of  cysts  and 
malignant  disease,  already  the  seat  of  paren- 
chymatous enlargement. 

Simple  parenchymatous  goitres  will  xery  often 
yield  to  judicious  thyroid  medication,  more 
especially  when  this  is  reinforced  by  the  local 
application  of  ung.  potass,  iodid.  A  compress 
of  adrenalin  apphed  over  the  gland  at  night  is 
also  useful.  If  such  measures  fail  and  the 
goitre  is  a  large  one,  it  may  be  necessary  to  have 
recourse  to  surgical  interference. 

Atrophy  and  Thyroid  Insufficiency. — The  nor- 
mal thyroid  gland  is  very  difficult  to  palpate. 
It  is  therefore  never  safe  to  conclude  from  a 
physical  examination  of  the  neck  that  the 
functions  of  the  gland  are  not  being  properly 
performed.  We  are  unfortunately  not  yet  in  a 
position  to  define  these  functions.  We  know 
that  they  are  very  important,  that  their  in- 
adequate performance  gives  rise  to  a  very  large 
variety  of  unpleasant  symptoms,  and  that  their 
complete  cessation  produces  in  the  j'oung  the 
i  condition  known  as  cretinism,  and  in  the  adult 
the  malady  called  mj'xoedema.  These  two  have 
been  proved  post-mortem  to  be  associated  either 
with  a  simple  atrophy  of  the  gland  or  with  such 
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profound  changes  in  its  structure  as  to  render 
impossible  the  discharge  of  its  ordinary  duties. 
Recent  investigations  have  further  brought  to 
hght  the  fact  that  most,  if  not  all.  the  internal 
secretory  glands,  the  thyroid,  the  pituitary,  the 
adrenals,  the  pancreas  and  the  ovary  and  testes 
are   very   closely   inter-related ;    and   that   the 
smooth  and  orderly  working  of  this  hierarchy 
is  essential  not  only  to  the  gro-wth  and  develop- 
ment, but  also  to  the  maintenance,  of  the  bodily 
health    and    mental    eflficiency    of    the    human 
organism.     It  seems  at  present  that  the  most 
important  place  in  this  hierarchy  is  occupied  by 
the   thyroid    gland.     It    is    Avell,    however,    to 
remember  that  this  may  be  due  to  the  fact  that 
the  thyroid  is,   of  all  of  them,   the  one   best 
situated  for  clinical  and  experimental  investi- 
gation.    It  should  thus  be  borne  in  mind  that 
the  functional  insufficiency  of  the  gland,  and 
still  more  its  atrophy  and  complete  absence  of 
function,  denotes  not  only  that  the  requisite 
amount  of  thyroid  essence  is  on  the  minus  side, 
but  it  connotes  that  some  of  the  other  internal 
glandular  essences  are  on  the  plus  side,  so  that 
in  the  present  state  of  nescience  concerning  the 
hierarchy,  which  of  its  members  are  antagonistic 
and  which  sympathetic,  it  is  not  open  to  us  to 
apportion    the    responsibihty    for    the    clinical 
symptoms  Avhich  arise.     All  that  is  possible  to 
do  is  to  discuss  those  diseases  which  have  been 
shown  to  be  cured  or  conspicuously  benefited 
by  the  exhibition  of  thyroid  extract.     I  shall 
conclude  this  section  with  some  considerations 
on   the    very    important    question    of    thyroid 
medication  in   general,   erroneous   views   upon 
which  have  in  the  past  frequently  led  not  only 
to  failure,  but  to  disaster.  j 

Cretinism. — In  paraphrase  of  Brissaud's  saying 
about  acromegaly  and  gigantism  (see  Pituitary), 
cretinism  may  be  described  as  the  myxcedema 
of  infancy  and  childhood,  myxcedema  as  the 
cretinism  of  adult  life.  In  the  one  there  is 
absence  of  development,  physical  and  mental ; 
in  the  other  there  is  mental  and  physical 
degeneration.  No  one  Avho  has  seen  a  pro- 
nounced case  of  either  is  ever  likely  to  be  in 
doubt  about  the  diagnosis ;  it  is  the  lesser  degrees 
which  escape  recognition.  In  the  case  of  creti- 
nism a  doubt  may  arise  from  the  fact  that  many 
cretins  are  goitrous.  Some  writers  have  sought 
to  draw  a  distinction  between  goitrous  and  non- 
goitrous  cretins,  and  between  cretinism  which 
is  endemic  and  cretinism  which  is  sporadic. 
Such  distinctions  are,  however,  purely  fanciful. 
Endemic  cretinism  occurs  in  the  districts  in 
which  adult  goitre  is  endemic,  districts,  that  is, 
which  conceal  some  factor  which  is  specially 
inimical  to  the  thyroid  gland.  Nor  is  there  any 
essential  difference  between  a  cretin  who  dis- 
plays a  goitre  and  one  who  does  not.  In  the 
latter  case  the  goitre  represents  an  early  attempt 


on  the  part  of  the  gland  to  respond  to  what  is 
expected  of  it  by  a  process  of  hypertrophy;  a 
laudable  effort  which  is  rendered  futile  by 
exhaustion  and  fibrous  degeneration. 

A  typical  cretin  is  a  revolting  sight.  Seldom 
more  than  three  feet  in  height,  it  exhibits  a 
strange  and  ungainly  disproportion  between  the 
various  parts  of  its  person.  A  large  head,  flat- 
topped  and  low- browed,  is  crowned  vdih.  hair 
so  coarse  and  scurfy  as  to  resemble  that  of  an 
ungroomed  horse's  mane.  The  expressionless 
eyes  regard  you  from  beneath  lids  so  puffy  as 
to  seem  oedematous,  and  the  habitually  open 
mouth,  with  its  thick  everted  lips  and  protruding 
tongue,  is  in  a  chronic  state  of  salivary  dribble. 
The  skin  is  dry  and  harsh,  and  its  subicteric 
colour  is  usually  reheved  by  pigmented  warts 
or  moles  dotted  irregularly  over  the  surface. 
The  relatively  enormous  abdomen  is  further 
emphasized  by  a  pronounced  lordosis,  and  is  very 
frequently  embellished  by  an  umbilical  hernia. 
The  bones  are  soft,  and  the  teeth,  which  appear 
late,  rapidly  become  carious.  The  pulse  is 
very  slow  and  the  temperature  persistently 
subnormal.  Whereas  the  ordinary  child  very 
seldom  complains  of  the  cold,  the  cretin  always 
makes  straight  for  a  fire,  and  seems  really  con- 
tent only  when  in  bed  or  in  a  hot  bath.  Yet, 
in  spite  of  its  unattractive  appearance,  the 
cretin  is  an  amiable  creature.  It  is  usually  very 
affectionate,  slow  to  anger,  as  indeed  to  every- 
thing else,  for  slowness  and  intense  deliberation 
characterize  it  in  every  direction,  and  in  its 
ponderous  way  it  is  genial  and  easily  pleased. 

The  untreated  cretin  seldom  fives  long.  The 
absence  of  the  thyroid  gland,  which  is  one  of 
the  normal  defences  against  microbic  invasion, 
renders  such  invasion  easy.  The  acute  specifics, 
especially  pneumonia,  account  for  a  large 
number  of  deaths.  There  seems  to  be  a  great 
predisposition  to  cardio -vascular  compfications. 
AMien  suitably  treated  by  thyroid  extract  the 
prognosis  as  to  life  is  very  good.  Whether  any 
remarkable  results  are  to  be  expected  in  the 
matter  of  bodily  development  depends  upon 
the  age  of  the  cretin  when  the  diagnosis  is  first 
made.  The  earfier  the  age  at  which  treatment 
is  begun,  the  better  the  results  to  be  expected. 
And  if  this  is  true  of  the  bodily  development,  it 
is  even  more  conspicuous  in  the  case  of  the  mental 
improvement.  The  later  the  date  at  which  the 
thyroid  extract  is  first  exhibited,  the  less  the 
prospect  of  the  degree  of  intelHgence  attaining 
to  the  normal. 

Myxcedema. — Complete  loss  of  thyroidal  func- 
tion is  much  more  common  in  women  than 
in  men.  Prof.  George  Murray  places  the  dis- 
proportion at  fifty-five  men  out  of  370  cases. 
The  same  authority  places  the  age  at  which  the 
malady  is  most  likely  to  occur  as  between  thirty- 
five  and  forty-five  women,  and  thirty-five  and 
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fifty  men.  It  may,  however,  occur  at  any  time 
from  the  age  of  fifteen  to  the  age  of  seventy. 
The  disease  is  usually  very  slow  in  its  onset,  and 
patients  will  bear  with  the  earlier  symptoms 
with  surprising  patience  before  seeking  advice. 
Even  when  advice  is  sought  in  an  early  stage 
the  condition  is  all  too  frequently  overlooked, 
and  the  rather  vague  subjective  troubles  attri- 
buted to  anything  and  everything  but  the  right 
cause.  The  thyroid  gland,  like  the  liver,  is 
very  much  less  vigorous  in  some  people  than 
in  others,  and  tends  to  become  depressed  and 
exhausted  by  efforts  which  leave  the  more  robust 
unharmed.  In  the  battles  which  the  gland 
wages  against  the  infectious  diseases,  in  the 
calls  which  are  made  upon  it  at  puberty,  at  the 
menstrual  periods,  during  pregnancy,  during 
lactation,  and  in  the  internal  secretory  chaos 
which  is  Uable  to  occur  at  the  menopause,  we 
may  often  find  the  cause  of  that  exhaustion  of 
the  thyroid  which  is  the  first  step  in  the  evolu- 
tion of  complete  myxoedema.  Of  the  acute 
diseases  which  serve  as  starting-points,  rheu- 
matic fever,  mumps,  measles  and  influenza  have 
seemed  to  me  to  be  the  most  potent. 

There  is  something  very  pathetic  about  a 
myxoedematous  person,  especially  a  woman. 
She  reaUzes  all  too  clearly  the  physical  and 
mental  disabilities  which  fate  has  imposed  upon 
her,  and  yet,  though  frequently  garrulous  in  a 
liigh  degree,  she  does  not  complain ;  or,  if  she 
does,  she  complains  in  a  deprecating  manner. 
Mentally  she  is  amiable,  negative  and  obstinate. 
Physically  she  is  usually  weary  and  unwieldy ; 
she  is  spoken  of  and  treated  as  if  she  were  obese. 
Yet  the  observant  eye  will  notice  that  the 
deposits  of  "  fat  "  do  not  follow  the  nornial 
curves  ;  that  they  have  special  places  of  predilec- 
tion which  imparts  an  element  of  the  grotesque 
to  the  outward  seeming.  A  myxoedematous 
person  is  not  so  much  obese  as  a  caricature  of 
obesity.  There  is  usually  a  well-defined  hump 
over  the  seventh  cervical  and  first  dorsal  spines, 
and  the  deltoids  seem  exaggerated  in  size.  The 
breasts  themselves  are  not  enlarged,  but  there 
are  wads  of  flesh  immediately  below  them.  The 
hips  and  gluteal  regions  are  thickly  overlaid, 
in  exaggeration  of  the  "  middle-aged  spread." 
The  muscles  appear  to  be  of  a  stony  hardness, 
and  the  skin  and  subcutaneous  tissues,  instead 
of  moving  freely  over  them,  seem  as  if  they  were 
adherent  thereto.  The  skin  is  dry  and  scaly, 
with  patches  of  eczema  and  psoriasis  scattered 
over  its  surface.  It  usually  has  the  subicteric 
tint  suggestive  of  a  severe  anaemia.  The  hair 
falls  in  great  quantities,  and  what  remains  is 
dry  and  lustreless.  It  often  becomes  grey  very 
prematurely.  The  face  is  expressionless,  with 
heavy  translucent  eyelids,  everted  lips,  and  a 
characteristic  malar  flush.  The  voice  is  often 
deepened  by  a  wIioIq,  tone  and  gives  a  raucous 


note,  a  combination  which,  together  with  the 
extreme  deliberation  of  utterance,  is  very 
suggestive  to  the  experienced  ear. 

Although  unwieldiness  of  outhne  and  a 
general  appearance  of  undignified  obesity  is  a 
striking  feature  in  most  of  these  patients,  such 
is  not  always  the  case.  In  two  of  my  patients, 
one  a  man  and  the  other  a  woman,  this  feature  i 
was  entirely  absent.  Both  had  been  the  round  ] 
of  the  hospitals,  and  their  apparently  hopeless 
cases  had  been  carefully  investigated  by  very 
competent  physicians.  Blood  counts  had  even 
been  made,  and  the  aid  of  the  X-rays  invoked, 
without  any  diagnostic  result ;  whereas  in  both 
the  employment  of  thyroid  extract  very  soon 
restored  them  to  complete  health.  The  fact  is, 
in  a  case  of  myxoedema  the  ordinary  methods 
of  examining  patients,  anamnesis,  inspection, 
palpation,  percussion  and  auscultation,  even 
when  the  investigation  of  the  urine  and  the 
blood  are  superadded,  are  very  liable  to  yield 
negative  results  unless  the  two  first,  the  history 
and  the  inspection,  are  conducted  with  more 
than  ordinary  care.  The  only  symptom  which 
has  seemed  to  me  to  be  constant  among  the 
many  which  may  appear  is  a  persistently  sub- 
normal temperature.  This  may  be  as  low  as 
96°  F.  and  is  invariably  associated  with  a  very 
marked  degree  of  hypersensitiveness  to  cold. 
Although  the  pulse  is  as  a  general  rule  unusually 
slow,  sixty  per  minute  or  less,  even  in  uncom- 
plicated cases  it  may  be  as  rapid  as  ninety.  The 
deposit  of  mucin,  from  which  the  disease  takes 
1  its  name,  is  evidently  not  confined  to  the  skin 
and  subcutaneous  tissues,  as  was  at  one  time 
i  thought  to  be  the  case.  The  skeletal  muscles 
i  are  certainly  invaded.  Nothing  else  would 
explain  their  extraordinary  board-hke  hardness 
and  the  terrible  fatigue  to  which  their  exercise 
gives  rise.  That  the  heart  may  also  become  the 
seat  of  a  similar  mucoid  infiltration  is  rendered 
probable  by  the  grave  cardiac  asthenia  which 
some  patients  develop.  Of  the  comphcations 
which  are  liable  to  occur,  there  is  one,  namely 
haemorrhage  from  mucous  surfaces,  which,  from 
the  fact  that  it  is  never  referred  to,  deserves 
]  special  mention  here.  Such  haemorrhage  may 
I  in  a  general  way  be  said  to  be  due  to  (a)  blood 
states,  or  (b)  conditions  involving  high  blood 
pressure,  or  (c)  local  ulcerations.  In  myxoedema 
the  blood  state  is  substantially  normal,  the  blood 
pressure  usually  on  the  low  side,  and  local 
ulcerations  do  not  come  into  the  clinical  picture 
of  the  disease.  If,  therefore,  these  common 
factors  can  be  excluded,  the  possibility  of 
myxoedema  being  the  cause  of  the  haemorrhage 
should  be  remembered.  The  comphcation  is 
rare,  but  it  has  occurred  sufficiently  often  in  my 
experience  to  impress  itself  on  my  memory. 

Minor   Thyroid  Insufficiency. — Complete  creti- 
nism   and    complete    mj^xoedema    are    easily 
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recognizable,  but  there  are  minor  degrees  of 
th5a'oid  insufficiency  which  are  at  first  very- 
difficult  of  recognition.  There  are  also  some 
well-known  chnical  conditions  which  experience 
has  proved,  if  not  to  be  caused  bj',  at  any  rate 
to  be  very  closely  associated  with,  deficient 
activity  of  the  thyroid  gland.  It  is  some  of 
these  wliich  I  now  propose  to  discuss. 

That  the  thyroid  secretion  is  essential  to  the 
development  of  the  foetus  is  sho-\\Ti  by  several 
facts.  Myxoedematous  women  seldom  become 
pregnant,  and  when  they  do,  in  the  absence 
of  thyroid  medication  they  invariably  abort. 
It  is  normal  for  women  during  pregnancy  to 
develop  an  enlargement  of  the  thyroid  gland, 
which  subsides  to  some  extent  after  the  child 
is  born,  but  is  continued  during  lactation.  By 
no  means  the  least  important  function  of  the 
thjo-oid  gland  is  that  of  fixing  the  calcium  salts 
in  the  body.  In  order  to  permit  of  bone  forma- 
tion in  the  foetus  the  mother  is  obliged  to 
provide  more  secretion  than  under  normal 
circumstances  she  requires,  and  the  gland  conse- 
quently hypertrophies.  After  the  birth  of  the 
child,  the  same  degree  of  this  increment  being 
no  longer  necessary,  the  gland  tends  to  resume 
its  normal  proportions.  In  some  women  this 
prolonged  call  of  pregnancy  has  the  effect  of 
unduly  exhausting  the  gland,  and  they  are 
unable  in  consequence  to  suckle  the  child,  for 
lactation  is  dependent  upon  a  due  supply 
of  thyroid  secretion.^  Such  women  generally 
become  obese  and  lethargic,  and  remain  so  for 
varjdng  periods  until  the  thyroid  has  had  time 
to  recover  itself.  Judicious  thyroid  medication 
will  frequently  not  only  enable  a  mother  to 
suckle  her  infant,  but  will  materially  shorten 
the  period  of  her  post-partum  difficulties. 

But  to  return  to  the  child.  Unsatisfactory 
babies  are  almost  invariably  the  subjects 
of  thyroid  deficiency.  Other  dyscrasiae  may 
of  course  act  as  contributory  causes,  more 
especiallj^  the  syphihtic  and  the  tuberculous ; 
but  even  of  these  it  may  be  said  tliat  some,  at 
any  rate,  of  their  effects  are  due  to  their  depress- 
ing action  on  the  thyroid.  It  has  more  than 
once  occurred  to  me  to  succeed  in  transforming 
an  unsatisfactory  child  into  a  satisfactory  one 
by  a  combination  of  grey  powder  and  thyroid 
extract,  after  having  tried  both  separately  with 
very  partial  success. 

When  we  pass  from  the  region  of  general  un- 
satisfactoriness  to  demonstrable  chnical  entities, 
we  are,  at  this  period  of  life,  immediately  brought 
face  to  face  with  rickets.  Now,  with  regard  to 
rickets,  I  feel  in  a  position  positively  to  affirm 
that  if  all  the  symptoms  of  the  disease  are  not 
due  to  thyroid  insufficiency',  then  certainly  its 

^  Hertoghe,  "  Xouvelles  Recherches  sur  les  insuffi- 
sances  thyroidiennes,"  Bulletin  de  VAcademie  Royale 
de  Medecine  de  Belgique,  IV  Serie,  Tome  XXI,  Xo.  4. 
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most  sahent  features  are.  Especial!}^  does  this 
apply  to  the  bony  phenomena  which  are  the 
most  obvious  signs  of  the  disease.  These  pheno- 
mena are  obviously  due  to  inadequate  osseous 
[  development,  and,  as  in  the  foetus,  so  in  the 
growing  infant,  thyroid  secretion  is  essential  to 
the  full  utilization  of  the  calcium  salts.  It  is 
known  that  the  bony  phenomena  are  due  to  a 
relative  absence  of  calcium  salts,  and  it  is  also 
known  that  these  salts,  given  in  large  excess 
though  they  be,  have  no  influence  in  arresting 
the  disease.  This  is  because  the  all-essential 
link  is  missing,  the  thyroid  secretion,  by  whose 
means  alone  the  ingested  calcium  can  be  so 
assimilated  as  to  be  incorporated  in  the  osseous 
tissues.  No  originality  is  claimed  for  this  view- 
as  to  the  essential  factor  in  rickets.  It  was 
first  advanced  by  Prof.  Marfan  in  1907,^  and 
upheld  in  an  interesting  paper  which  does  not 
appear  to  have  attracted  the  attention  which 
it  deserves.  My  oa\ti  experiences  have  con- 
vinced me  that  the  view  is  correct.  If  it  be 
true  anywhere,  as  the  adage  has  it,  that  naturam 
morborum  curationes  ostendunt,  it  is  pre-eminently 
true  in  the  sphere  of  opotherapy,  and  every  case 
of  rickets  in  which  I  have  employed  thyroid 
extract  has  shown  such  decided  improvement 
as  to  leave  no  doubt  in  my  mind  that  thyroid 
insufficiency  is  the  main  causative  factor  in  the 
disease. 

As  a  child  progresses  in  years,  deficiency  in 
thyroid  secretion  may  reveal  itself  in  various 
ways.  I  have  already  shown  that  nocturnal 
enuresis,^  though  it  may  own  other  causes, 
such  as  phimosis  or  intestinal  worms,  is  in  the 
vast  majority  of  cases  caused  by  tliyroid  in- 
adequacy and  is  readily  curable  by  the  adminis- 
tration of  thyroid  extract.  In  the  same 
connection  I  discussed  the  question  of  adenoids 
and  made  so  bold  as  to  suggest  concerning  them 
that  they  constituted  one  of  the  stigmata  of 
thyroid  insufficiency.  The  views  expressed  may 
be  briefly  summarized  as  follows  : — Adenoids 
and  enlarged  tonsils  occur  in  children  who  have 
an  inadequate  supply  of  thyroid  secretion. 
The  hypertrophic  condition  in  each  case  is 
apparently  the  result  of  an  endeavour  on  the 
part  of  the  organism  to  supply  an  internal 
secretion  as  nearly  allied  as  possible  to  the  one 
which  is  lacking.  If  the  hypertrophy  is  not  very 
pronounced,  and  if  it  has  not  been  very  long  in 
existence — great  enough  and  protracted  enough, 
that  is,  to  produce  complications,  such  as 
disease  in  the  tonsils  themselves  or  in  tlie  ears — 
then  the  exhibition  of  thyroid  extract  will  cause 
their   regression.     It   is    only   when    medicinal 

-  "  Le  Rachitisme  dans  ses  rapports  avec  la  deform- 
ation ogivale  de  la  voute  palatine,"  etc..  La  Semaine 
medicale,  September  16,  1907. 

2  Adenoids,  Nocturnal  Enuresis  and  the  Thyroid 
Gland  (Bale,  Sons  and  Danielsson,  Ltd.,  1909). 
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means  have  failed  that  operative  interference 
becomes  justifiable. 

Enlarged  lymphatic  glands,  so  often  observed 
in  the  necks  of  weakly  children,  are  not  in- 
frequently due  to  thyroid  inadequacy.  What- 
ever their  position  and  accompaniments,  they 
are  usually  quite  confidently  attributed  to 
tubercle,  and  are  treated  as  such  with  more  or 
less  indifferent  success.  Latham  has  recently 
pointed  out  that  even  where  their  origin  is 
undoubtedly  tuberculous  there  is  no  justifica- 
tion for  removing  them  until  other  means  have 
failed.  But  these  glandular  enlargements  are 
less  often  due  to  tubercle  than  is  commonly 
supposed.  I  have  seen  a  good  many  children 
thus  afflicted  to  whom  I  was  emboldened  to 
administer  thyroid  extract  by  the  presence 
of  some  unmistakable  coexisting  sign  of 
thyroid  insufficiency.  The  enlarged  glands  in 
these  cases  have  always  been  situated  at  the 
angle  of  the  jaw,  they  have  been  hard  and  not 
tender,  and  have  shown  no  tendency  to  sup- 
purate. In  this  matter  it  is  necessary  to  be 
quite  sure  of  our  ground  before  administering 
thyroid  extract,  because  if  the  case  be  really 
tubercular,  the  extract,  so  far  from  doing  good, 
will  do  very  definite  harm.  For  some  reason 
which  is  so  far  unexplained,  tuberculous  people 
bear  thyroid  very  badly.  In  connection  with 
this  matter  of  enlarged  lymphatic  glands  it  is 
interesting  to  note  that  Dr.  John  Orr,  of 
Edinburgh,  has  had  good  results  with  thyroid 
extract  in  Hodgkin's  disease.^ 

In  tracing  up  to  this  point  in  its  development 
the  difficulties  which  may  beset  a  child  with  an 
inadequate  thyroid  gland,  it  has  not  been 
necessary  to  draw  any  distinction  between  the 
sexes.  They  appear  to  be  equally  affected. 
WTien  we  reach  the  age  of  puberty,  however,  we 
find  that  the  boys  have  practically  disappeared. 
There  are,  it  is  true,  some  few  cases  of  delayed 
puberty — infantihsm — most  of  which  yield 
readily  to  thyroid  extract ;  but  in  the  vast 
majority  of  boys  the  changes  which  occur  at  this 
period  appear  to  evoke  such  an  activity  of  the 
thyroid  gland  as  to  protect  them  during  the 
immediately  ensuing  decade  from  any  evidences 
of  thyroid  inadequacy,  always  excepting  those 
bony  deformities  which  a  previous  insufficiency 
has  stamped  upon  them.  In  the  case  of  girls 
it  is  far  otherwise ;  for  with  them  it  is  at 
puberty  that  the  worst  of  their  troubles  begin. 
But  before  separating  the  sexes  I  must  make  a 
generalization  which  refers  equally  to  both. 
I  stated  at  the  outset  that  the  prolonged  call 
which  pregnancy  makes  upon  the  thyroid  gland 
frequently  resulted  in  its  exhaustion.  Thd 
same  thing  must  be  said  of  the  infectious 
diseases  generally,  more  especially  of  those 
which  are  called  the  infantile  diseases — mumps, 
^  Folia  Therapeutica,  July  1909. 


measles,   German  measles,   and  scarlatina.     It 
is   evident  that  the  internal  secretion  of  the 
thyroid  constitutes  one  of  the  defences  of  the 
organism   against   micro bic    invasion,    for   not 
only  are  sub-thyroidic  children  more  hable  to 
such  invasion,  but  the  occurrence  of  one  of  these 
diseases  in  a  previously  healthy  child  very  often 
proves   the   starting-point   of   troubles  due  to 
thyroid    inadequacy.     The    resistance    to    the 
effects  of  the  poison  makes  a  heavy  demand 
upon  the  activity  of  the  gland,  and  when  the 
demand  is  over  the  gland  becomes  exhausted 
and    its    function    depressed.     A    very    large 
percentage  of  cases  of  rickets,   adenoids    and 
nocturnal  enuresis  will  be  found  on  inquiry  to 
date  from  one  of  the  infantile  febrile  diseases. 
In  connection  wdth  this  aspect  of  the  matter 
it  is  convenient  to  call  attention  to  the  markedly 
depressing  effect  which  real  influenza  at  all  ages 
is  hable  to  exercise  upon  the  functions  of  the 
thyroid.     I  say  real  influenza  in  contradistinc- 
tion to  the  transitory  febrile  attacks  which  are 
diplomatically  so  labelled  to  satisfy  importunate 
relatives.     Real   influenza,    as   is   well   known, 
produces  a  degree  of  subsequent  mental  and 
physical  asthenia  which  is  out  of  all  proportion 
to  the  severity  of  the  attack  itself,  an  asthenia 
which  defies  the  ordinary  tonics  and  remains 
obdurate    to    everything    except    time.     Such, 
at  any  rate,  was  my  experience  until,  on  the 
theory  of  thyroid  exhaustion,  I  began  treating 
these  cases  with  thyroid  extract.     The  results 
of  this  treatment  have  always  been  gratifying, 
and  I  have  no  hesitation  in  affirming  that  if  we 
were  to  reahze  more  fully  the  exhausting  effects 
upon  the  thyroid  of  all  acute  specifics,  we  should 
be  much  more  successful  in  dealing  with  the 
period  of  convalescence,  which  to  some  natures 
is  even  more  trying  than  the  disease  itself. 

This  defensive  power  of  the  thyroid  secretion 
is  one  which  deserves  to  be  emphasized.  When 
it  has  attracted  the  general  attention  which  it 
certainly  merits,  we  may  look  for  good  results 
from  the  exhibition  of  thyroid  extract  during 
the  course  of  all  acute  specific  diseases.  It 
should  be  remembered  that,  if  it  be  sought  for, 
an  enlargement  with  tenderness  of  the  thyroid 
will  be  found  to  be  present  in  a  large  number 
of  febrile  diseases,  notably  in  acute  rheumatism. 

Let  us  now  return  to  our  chronological  order 
and  proceed  to  consider  the  troubles  imposed 
by  thyroid  inadequacy  as  the  years  advance. 
We  had  arrived  at  the  age  of  puberty,  at  and 
after  which  boys  may  be  dismissed  as  affording 
an  interestwhich  is  but  occasional  and  fortuitous. 
Of  girls  it  is  a  truism  to  say  that  the  establish- 
ment of  the  menstrual  function  constitutes  a 
crisis  no  less  critical  than  that  which  occurs  at 
the  menopause,  but  it  is  insufficiently  realized 
that  at  both  periods  the  pivot  round  which  the 
critical   phenomena   revolve   is    the    behaviour 
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of  the  thyroid  gland.  That  there  is  a  physio- 
logical antagonism  between  the  internal  secre- 
tion of  the  ovary  and  that  of  the  thyroid  is  well 
estabhshed/  and  the  observed  facts  go  far  to 
prove  that  the  activity  of  the  ovary  normally 
provokes  a  corresponding  activity  on  the  part 
of  the  thyroid.  The  cUnical  evidence  of  this 
is  provided  by  the  enlargement  of  the  thyroid, 
which  is  to  be  observed  in  the  majority  of 
women  at  each  menstrual  period.  It  is  obvious, 
then,  that,  given  a  girl  with  a  congenitally 
inadequate  thyroid,  the  advent  of  menstruation 
Tvill  serve  to  emphasize  that  inadequacy  and 
thus  bring  into  view  various  symptoms  which 
up  to  that  time  had  lain  dormant.  One  of  my 
cases  of  nocturnal  enuresis  ^  was  certainly  due 
to  this  cause.  Without  going  much  more  fully 
into  the  matter  than  my  present  purpose 
permits,  it  would  be  impossible  to  offer  an 
explanation  of  the  chnical  fact,  of  which  any 
one  may  easily  convince  himself — namely,  that 
both  dysmenorrhoea  and  menorrhagia  are  more 
frequently  than  not  due  to  an  insufficiency  of 
thyroid  secretion. 

That  simple  enlargements  of  the  thyroid  are 
due  to  an  insufficiency  of  the  internal  secretion 
of  the  gland  is  now  generally  admitted.^ 
That  migrainous  attacks,  more  especially  such 
as  affect  by  preference  the  menstrual  period, 
are  due  to  the  same  underlying  cause  is  a 
proposition  which  originated  with  Leopold 
Levi  and  H.  de  Rothschild,^  and  has  been 
supported  by  numerous  observations  by  them 
and  by  others.  Of  dysmenorrhoea  and  menor- 
rhagia enough  has  already  been  said.  To  this 
Ust  of  the  disabihties  which  an  inadequate 
thyroid  may  impose  upon  the  female  sex  I 
would  add  one  more — namely,  sterihty.  From 
the  fact  that  the  thyroid  enlarges  during 
pregnancy,  it  may  be  taken  as  certain  that 
the  maternal  economy  requires  an  additional 
amount  of  the  internal  secretion  during  that 
period,  and  it  is  evident  that  if  this  additional 
quantity  be  not  forthcoming  the  pregnancy 
will  be  brought  to  an  abrupt  termination.  In 
the  case  of  women  whose  thyroid  activities  are 
markedly  inadequate,  this  unhappy  result  will 
occur  as  soon  as  the  first  strain  is  put  upon  the 
gland — that  is,  when  the  next  menstrual  period 
is  due.  Many  women  who  are  labelled  as 
hopelessly  sterile  are  so  only  because  of  the 
general  failure  to  recognize  the  paramount 
importance  of  the  thyroid  gland  in  the  function 
of  reproduction.  I  have  known  at  least  one 
case    in    which    the    repeated    abortions    were 

^  "  Cardiopathies  of  the  Menopause,"  Clinical  JouV' 
nal,  March  3,  1909. 

^  Adenoids,  Nocturnal  Enuresis  and  the  Thyroid 
Oland,  p.  27. 

'  H.  Batty  Shaw,  Organotherapy  (Cassell  &  Co.).  j 

*  Hertoghe,  op.  cit.  I 


confidently  attributed  to  syphilis,  in  which, 
nevertheless,  the  administration  of  thyroid 
extract  brought  a  pregnancy  to  a  most  satis- 
factory conclusion. 

So  fascinating  and,  in  a  sense,  so  facile,  is 
the  diagnosis  of  thyroid  insufficiency  that  it 
threatens  soon  to  supplant  gout  in  the  position 
j  so  long  held   by  the  latter  as  the  last  resort 
of  the  perplexed  practitioner.     When  one  has 
been  fortunate  enough  to  produce  really  strik- 
ingly   good    results     by    prescribing    thyroid 
extract   one   is   tempted  to   attribute   a  great 
many  ills  to  thyroid  insufficiency  which  have 
no    necessary   connection    therewith.     To    this 
mental  attitude  must  be  attributed  the  tendency 
of   the   moment,   which   is   most   apparent   in 
France,  toAvards  blaming  the  inadequate  thyroid 
for  many  mutually  exclusive  diseases.     From 
the    already    formidable    list    of    maladies    for 
which  the  responsibility  has  been  cast  upon  the 
thyroid,    two    seem   to    deserve   more   than    a 
passing   notice;     one   of   these   is    rheumatoid 
arthritis,    the    other    is  chorea.     Now,  neither 
rheumatoid  arthritis  nor  chorea  is,  to  coin  an 
expression,  a  self-contained    disease ;    each  of 
them  represents  a  group  of  symptoms  which 
may  be  produced  by  several  different  causes. 
In  both,  thyroid  inadequacy  may  occasionally 
play  a  leading  part,  but  either  may  occur  in 
patients  who  do  not  show,  nor  ever  have  shoAvn, 
the  slightest  sign  of  insufficient  action  of  the 
gland.     It  has  fallen  to  my  lot  to  produce  very 
brilliant    results    with    thyroid    medication    in 
both  these  conditions,  but  in  the  majority  of 
the  cases  so  treated  the  results  have  been  nega- 
tive.    In  these  diseases  and  many  others  it  is 
to  be  presumed  that  an  insufficiency  of  thyroid 
secretion  provides  a  soil  which  is  favourable  to 
the  unhindered  action  of  the  toxins,  and  that 
consequently  the  rectifying  of  the  inadequacy 
will  do  much  to  protect  the  individual  against 
invasion,    though    it    can    seldom    amehorate 
matters  quickly  enough  and  profoundly  enough 
to  influence  the  results  of  an  invasion  which 
has   already  succeeded.     Chorea  is  often  very 
favourably  influenced  by  thyroid  extract,  but 
only  in  those  who  are  definitely  subthyroidic. 
In   those   who   present   none   of   the   ordinary 
stigmata   of    thyroid   inadequacy   the   extract 
does  not  succeed.     Rheumatoid   arthritis  may 
be  due  to  many  causes,  of   which  pyorrhoea, 
tubercle  and  thyroid  or  other  internal  glandular 
inadequacy  are  only  some.     If  the  stigmata  of 
thyroid    insufficiency    are    apparent    in    any 
individual  case,  thyroid  extract  will  probably 
give    good    results,    but    even    then    probably 
only    when    combined    with    other    accredited 
measures. 

Women  who  have  been  perfectly  healthy  all 
their  lives  very  often  display  a  marked  tendency 
to  thyroid  insufficiency  about  the  time  of  the 
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menopause.  It  is  not  only  the  reproductive 
organs  proper  which  resign  their  functions  at 
this  period.  A  great  many  glands  which  are, 
in  a  manner  Avhich  is  still  obscure,  related  to 
these  organs  tend  to  become  concomitantly 
deranged,  and  chief  among  them  is  the  th\Toid 
gland.  The  changes  incidental  to  the  meno- 
pause often  begin  much  earher  than  is  commonly 
supposed  to  be  the  case.  In  this  country  we 
are  taught  to  expect  them  about  fifty  years  of 
age.  In  France  the  recognized  age  is  forty. 
But  the  age  varies  not  only^vith  race  and  climate, 
but  also  with  the  individual,  and  it  is  far  from 
unusual  to  find  both  spinsters  and  those  married 
women  who  have  begun  child-bearing  at  a 
comparatively  early  age  exhibiting  very  dis- 
tinct evidences  of  the  approaching  climacteric 
as  early  as  thirty-five  years.  Of  such  evidences 
a  great  many  will  be  found  to  be  very  closely 
related  to  thyroid  inadequacy,  and  a  very 
considerable  improvement,  both  subjective  and 
objective,  may  usually  be  brought  about  by 
judicious  thyroid  medication.  True  myxce- 
dema  in  my  experience  more  often  owns  the 
chmacteric  as  its  cause  than  any  other  factor  or 
combination  of  factors. 

For  reasons  less  obvious  and  in  a  manner  less 
dramatic  than  the  menopause  the  conditions 
surrounding  the  mere  advance  of  years  tend  to 
produce  inadequacy  of  the  thyroid  function. 
It  is  not  that  the  thyroid  gland  decHnes  more 
rapidly  than  the  other  internal  secretory  glands, 
for  they  aU,  even  if  we  include  the  spleen,  tend 
to  diminish  both  in  size  and  activity  as  the 
years  advance.  It  is  that  the  thyroid  gland  is 
so  important  to  the  economy  that  any  diminu- 
tion in  its  activities  reflects  itself  unmistakably 
in  a  great  many  directions.  So  much  is  this 
the  case  that  one  foreign  writer  contends  that 
if  the  activities  of  the  thyroid  could  be  main- 
tained unimpaired  the  condition  of  old  age  could 
never  arise.  It  is  not  necessary  to  subscribe 
to  such  an  extreme  view  in  order  to  appreciate 
the  value  of  suitable  doses  of  thj^roid  extract 
in  most  of  the  troubles  which  are  liable  to  beset 
the  senile  period.  There  are  very  few  of  these 
troubles  whose  treatment  by  the  recognized 
means  is  not  rendered  more  rapidly  successful 
by  the  addition  of  thyroid  extract. 

I  now  pass  to  the  consideration  of  some  of  the 
signs  and  symptoms  from  which  we  obtain 
confirmatory  evidence  when  the  existence  of 
thjToid  inadequacy  is  in  question.  Some  of 
these  I  have  already  noticed  in  considerable 
detail,^  and  I  need  not  therefore  do  more  than 
enumerate  them.  Among  the  most  important 
is  the  subnormal  temperature,  which  is  usuallj^ 
a  marked  feature,  and  is  not  only  revealed  by 
the   thermometer,    but   is   also   complained   of 

^  Adenoids,  Nocturnal  Enuresis  and  the  Thyroid 
Gland. 


by  the  patient,  Avho  protests  that  she  never  feels 
warm.  The  eyebrow  sign  (signe  de  sourcil)  to 
which  Leopold  Levi  and  H.  de  Rothschild 
attach  considerable  importance,  consists  in  a 
rarefaction,  amounting  sometimes  to  complete 
absence,  of  the  hair  on  th«e  outer  third  of  the 
eyebrow.  This  sign,  when  present,  is  certainly 
very  suggestive,  but  in  my  own  experience  very 
perfect  eyebrows  are  compatible  Avith  a  marked 
degree  of  thyroid  inadequacy,  more  especially 
when  this  has  been  provoked,  as  by  an  acute 
specific,  after  the  patient  has  attained  to 
maturity.  Carious  and  irregular  teeth  should 
alwaj^s  excite  suspicion.  So,  likewise,  should 
delay  in  the  eruption  of  the  permanent 
teeth. 

The  most  important  among  the  signs  which 
reveal  a  persistent  deficiency  of  thyroid  secretion 
are  those  which  refer  to  the  skin  and  its  appen- 
dages. Amongst  these,  that  which  is  most 
easily  observed  is  the  eyebroAv  sign  already 
described.  Another,  which  has  the  same  merit 
of  easy  detection,  is  the  condition  of  the  nails, 
which  are  thin,  deHcate  and  friable ;  very 
different  from  the  coarse,  horny,  striated  nail 
of  the  gouty.  Of  the  hair  of  the  head,  it  has 
already  been  noticed  that  in  thyroid  insufficiency 
it  becomes  lustreless  and  scanty.  It  does  not, 
however,  always  fall  out ;  it  may  retain  much 
of  its  volume,  but  the  individual  hairs  become 
finer  and  tend  to  lose  their  colour.  Premature 
greyness  is  generally,  though  not  always,  a 
sign  of  thyroid  inadequacy.  The  same  may  be 
said  of  premature  baldness  of  a  pronounced 
kind.  Both  these  degenerations  are  so  common 
in  comparatively  young  people  in  this  country 
that  Little  diagnostic  value  is  attached  to  them. 
They  are  nevertheless,  both  of  them,  very 
suggestive,  and  should  always  excite  a  suspicion 
either  that  the  thyroid  is  not  acting  properly 
or  that  its  functions  have  been  gravely  depressed 
in  the  past. 

AbnormaHties  of  cutaneous  pigmentation  are 
exceedingly  common  in  all  disturbances  of  the 
thyroid,   whether  such   disturbances   take   the 
form    of   excess    or   perversion,  as   in    Graves' 
disease,    or   of   inadequacy,  as   manifested    by 
myxoedema,   rheumatoid   arthritis,   rickets    or 
chmacteric    disorders.     The    abnormalities    in 
pigmentation  which    accompany  such   disturb- 
ances  are  not,  as  a  rule,  very  obtrusive,  nor, 
when  present,  must  thej^  be  regarded  as  patho- 
gnomonic;   but  they  afford  valuable  evidence 
i  in  favour  of  suspicions  otherwise  aroused.     Of 
:  these  abnormahties,  leucodermia  is  by  far  the 
most    common.     Amongst    the    grosser    forms 
of  skin  lesion,  that  M'hich  is  most  frequently 
I  encountered    in    thyroid    inadequacy    affecting 
adults    is    certainly    psoriasis,    but    eczema    is 
,  almost   equally   common.     Radcliffe   Crocker  ^ 
1  ^  Radcliffe  Crocker,  Diseases  of  the  Skin,  1903. 
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found  thyroid  extract  exceedingly  useful  both 
in  lupus  vulgaris  and  ichthyosis.  Urticaria 
and  transitory  oedemas  affecting  the  deeper 
structures  are  concomitants  of  thyroid  in- 
sufficiency to  which  Levi  and  de  Rothschild 
attach  very  considerable  importance.  In  cases 
of  what  we  may  call  submyxoedema  in  adults, 
there  is  usually  a  shght  deposit  of  myxcede- 
matous  tissue  under  the  skin,  and  this  is  more 
noticeable  in  certain  parts  of  the  body.  In 
such  cases  it  \nll  be  found  that  although  the 
skin  of  the  hand  and  forearm  can  be  pinched 
up  with  ease,  that  which  overhes  the  deltoid 
and  the  upper  part  of  the  trapezius  cannot  be 
so  pinched  up.  In  women  the  area  immediately 
below  the  breasts  often  presents  the  same 
phenomenon.  I 

Subthyroidic  people,  like  the  fully  myxce- 
dematous,  though  voluble  about  irrelevant 
matters,  often  seem  curiously  reticent  about  j 
themselves.  Their  brains  move  slowly  and 
they  are  forgetful.  It  is  therefore  necessary 
to  interrogate  them  very  closely  on  questions 
which  are  purely  subjective.  That  they  are 
unduly  sensitive  to  cold,  that  they  have  con- 
siderable difficulty  in  concentrating  the  atten- 
tion, that  their  memories  are  unrehable, 
especially  in  small  matters,  that  they  are  ■ 
very  somnolent,  especially  at  certain  times  of 
the  daj',  are  all  facts  which  must  be  elicited 
by  cross-examination.  Fatigue,  muscular  and 
mental,  is  very  characteristic  of  the  condition. 
Although  this  element  is  very  rarely  absent 
from  a  case,  the  fact  of  its  presence  is  never 
volunteered.  This  is  due  as  a  rule  to  its  having 
been  quite  confidently  and  often  brutally 
attributed  to  "  nerves,"  "  fancies,"  "  vapours," 
or  whatever  the  epithet  of  the  moment  may 
happen  to  have  been,  and  the  patient  has  been 
urged  to  rouse  herself  and  take  plenty  of 
exercise.  Needless  to  say,  this  is  very  bad 
advice,  which  not  only  causes  a  great  deal  of  ! 
unnecessary  suffering,  but  militates  very  de-  j 
cidedly  against  any  tendency  to  improvement. 
Such  patients  demand  physical  and  mental 
repose,  and  it  should  on  no  account  be  denied 
them. 

Thyroid    Medication.  —  Success   in   the   treat-  \ 
ment  of  disease  by  thyroid  extract  depends  in  | 
the   first   place     upon    the    employment    of    a  | 
reliable  preparation,  and  in  the  second,  upon  a  i 
very  careful  supervision  of  the  dose.     In  the 
matter   of   the   former   my  own  experience  is 
not   very   extensive.     I    have    tried    but    four 
preparations,   with  all  of  which   I  have   been 
satisfied.    One  is  Messrs.  Burroughs,  Wellcome's 
tabloids,    another    is    Messrs.     Oppenheimer's 
Palatinoids,  the  third  is  the  Elixir  Colloid  of 
Messrs.  Squire  &  Sons,  of  Oxford  Street,  and 
the  fourth  is  a  French  preparation,  the  Thyra- 
toxin   of   Byla    &    Co.    of   Gentilly.     The   dis- 


advantage of  the  tabloids  has  been  that  the 
minimum  dose  is  half  a  grain  M'hich,  as  will 
appear  later,  I  now  regard  as  a  large  dose. 
Tliis,  however,  is  in  process  of  being  remedied. 
The  palatinoids  are  made  in  doses  of  a  quarter  of 
a  grain.  The  advantage  of  these  two  prepara- 
tions is  that  they  are  portable  and  reliable. 
The  French  preparation  is  a  solid  one,  in  the 
form  of  "  tablettes."  The  makers  claim  that 
they  have  ehminated  the  hpoids  and  leuco- 
maines  which  are  present  in  all  ordinary  pre- 
parations in  such  quantities  as  to  give  rise  to 
symptoms  which  are  regarded  as  those  of 
physiological  intolerance.  It  is  certainly  a 
fact  that  this  preparation  is  very  M'ell  borne  by 
patients  who  seem  unduly  sensitive  to  those  in 
more  common  use.  One  of  the  advantages  of 
Messrs.  Squire's  Elixir  is  that  the  word 
"  thyroid  "  does  not  appear  on  the  prescription. 
A  very  large  number  of  patients  or  their  friends 
have  made  unpleasant  and  even  tragic  acquaint- 
ance ^\ith  the  drug,  and  are  consequently  apt 
to  take  fright  at  the  mere  name  of  it.  It  is, 
therefore,  convenient  to  be  able  to  prescribe  it 
under  a  different  name.  Another  advantage 
is  that  one  may  vary  the  dose  to  any  desired 
extent.  The  strength  of  the  elixir  is  one  and  a 
half  grains  to  the  fluid  drachm,  so  that  five 
minims  represents  one -eighth  of  a  grain,  a  dose 
with  Avhich  I  prefer  to  begin  the  treatment,  even 
of  severe  cases.  As  it  is  very  frequently  desirable 
to  associate  other  drugs  Avitli  the  thyroid,  it  is 
a  convenience  to  include  them  in  one  mixture. 
The  elixir  has  no  incompatibles.  It  is  right  to 
add  that  I  have  occasionally  believed  my  results 
to  be  better  with  the  solid  preparation  than  with 
the  liquid. 

The  dose  of  thyroid  extract  is  quoted  in 
most  textbooks  at  three  to  ten  grains,  three 
times  daily ;  a  dose  so  large  that  it  would  be 
ludicrous  were  it  not  so  dangerous.  The 
proper  dose  is  from  one -tenth  grain  to  one 
grain,  three  times  daily.  With  the  exception 
of  certain  types  of  lunatics,  it  is  only  the  most 
robust  among  healthy  people  who  can  take 
larger  doses  with  impunity,  unless  these  larger 
doses  have  been  arrived  at  progressively  from 
very  small  beginnings.  There  is  one  important 
fact  which  the  prescriber  of  thyroid  extract 
should  keep  ever  before  him,  which  is,  that 
the  more  a  patient  requires  the  drug,  the 
smaller  is  the  initial  dose  which  he  wUl  tolerate. 
This  is  probably  to  be  explained  as  follows. 
The  want  of  thyroid  essence  has  given  rise  to 
the  deposit  of  mucin  in  various  parts.  Under 
the  influence  of  thyroid  medication  this  mucin 
is  liberated  into  the  circulation  with  a  view  of 
its  excretion.  If  it  is  liberated  too  rapidly,  as 
by  large  doses  it  certainly  is,  there  ensues  such 
a  surfeit  in  the  blood  that  the  excretory  organs 
are  unable  to  deal  with  it,  and  urgent  symptoms 
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of  intolerance  quickly  arise.  Prof.  Murray 
warns  his  readers  against  the  exhibition  of 
large  doses  in  advanced  cases  of  myxoedema, 
lest  the  degenerated  myocardium  fail  under  the 
strain  and  cause  sudden  death.  The  warning 
is  much  needed.  And  not  only  in  advanced 
cases ;  for  there  are  in  reality  very  few  cases 
of  whatever  degree  of  inadequacy  which  can 
tolerate  without  very  grave  disturbance  an 
initial  dose  of  more  than  one  quarter  grain 
twice  daily. 

It  is  commonly  stated  that  the  symptoms  of 
excessive  dosage  are  tachycardia,  palpitation, 
diarrhoea,  vomiting,  excitement  and  even 
maniacal  symptoms.  These  certainly  do  occur, 
but  only  in  the  case  of  a  dose  so  grossly  ex- 
cessive that  its  administration  by  accident  would 
afford  its  only  excuse.  If  the  drug  be  given 
Avith  circumspection,  the  fact  that  the  limit  has 
been  reached  will  reveal  itself  quite  unmistakably 
long  before  any  of  the  above  symptoms  have 
time  to  develop.  A  little  looseness  of  the  bowels 
there  may  be,  but  there  ought  to  be  nothing  to 
which  the  name  diarrhoea  is  usually  applied. 
A  certain  degree  of  quickening  of  the  pulse-rate 
is  to  be  expected,  but  if  it  amount  to  anything 
approaching  heart-hurry,  the  management  of 
the  case  has  been  very  unskilful.  To  quicken 
mentality  and  promote  alertness  is  one  of  the 
physiological  effects  of  the  drug,  but  it  argues 
ignorance  or  carelessness  when  these  results  are 
allowed  to  reach  the  stages  of  excitement  and 
restlessness.  If  it  is  intended  to  give  thyroid 
extract  over  a  period  of  several  weeks,  it  is 
necessary  to  make  observations  upon  the  tempe- 
rature and  pulse-rate.  If  the  drug  is  really 
required  the  temperature  is  almost  without 
exception  subnormal,  especially  in  the  evening, 
and  the  pulse-rate  is  as  a  rule  slow.  When 
the  temperature  rises  to  normal  the  drug  should 
be  suspended,  at  any  rate  for  a  time,  and  the 
pulse-rate,  whatever  its  initial  figure,  should 
never  be  allowed  to  go  above  ninety-five 
without  calling  a  halt.  In  the  case  of  children, 
other  than  cretins,  the  body  weight  is  a  useful 
indication  of  the  success  of  the  treatment. 
So  long  as  the  weight  increases  the  drug  may 
be  continued ;  as  soon  as  the  weight  becomes 
stationary  the  drug  should  be  suspended,  and 
if  the  weight  decreases  the  drug  must  be  dis- 
continued. Having  ascertained  by  cautious 
increase  from  small  beginnings  the  dose  which 
best  suits  the  patient,  my  usual  practice  is  to 
continue  the  dose  for  three  weeks.  I  then 
suspend  it  for  a  week  and  then  resume  it  for 
three  Aveeks,  and  so  on.  If  the  pulse-rate  is 
not  slow  at  first,  or  if  there  is  any  other  factor 
in  the  case  which  makes  me  fear  intolerance, 
I  give  the  drug  for  a  fortnight  and  suspend  it 
for  a  fortnight.  In  the  case  of  adult  women 
it   is   well   to   arrange   so   that   the   menstrual 


■  period  should  occur  during  an  interval  from 
the  drug. 

Given  in  the  doses  above  recommended, 
and  managed  in  this  way,  there  is  only  one  sign 
of  commencing  intolerance  for  which  one  need 
be  on  the  look-out;   this  is  coryza.     A  sudden 

'  and  profuse  nasal  catarrh  sometimes  surprises 
people  who  are  taking  thyroid  extract,  and 
unless  the  physician  realizes  that  such  a  thing 
is  possible,  he  may  attribute  the  catarrh  to 
some  ordinary  cause  and  fail  to  discontinue  the 
drug.  Another  signal  which  has  occurred  in 
some  of  my  cases  is  a  painless  enlargement  of 
the  glands  at  the  angle  of  the  jaw.  It  has 
always  disappeared  on  suspension  of  the  drug. 
A  slight  tenderness  of  the  parotids,  one  or  both, 
sometimes  occurs. 

In  a  few  instances,  at  the  commencement  of 
thyroid  medication,  patients  have  exhibited 
all  the  symptoms  of  acute  pancreatitis,  i.  e. 
a  sudden  attack  of  violent  pain  in  the  epi- 
gastrium, Avith  vomiting,  constipation  and  local 
tenderness,  Avhich  have  in  each  case  all  passed 
off  in  a  few  hours.  The  close  antagonistic 
relationship  between  the  activities  of  the 
thyroid  gland  and  the  pancreas  is  my  reason 
for  regarding  the  latter  as  the  seat  of  the  pain. 
The  sudden  active  stimulus  of  the  thyroid 
extract  upon  a  pancreas  AA'hich  for  a  consider- 
able period  had  been  free  from  that  stimulus, 
Avould  probably  result  in  such  a  degree  of  pan- 
creatic hyperactivity  as  to  cause  the  symptoms. 
The  few  patients  in  Avhich  these  symptoms 
occurred  were  badly  in  need  of  the  drug. 

Short  of  producing  violent  symptoms  of 
this  kind,  it  is  by  no  means  uncommon  for 
patients  taking  thyroid  extract  in  doses  Avhich 
appear  otherwise  to  suit  them  to  complain 
of  feelings  of  discomfort  after  meals.  The 
symptoms  are  usually  those  of  the  acid  type, 

I  and  they  generally  yield  to  alkalies  and 
bismuth.  Thyroid  extract  is  said  to  be  use- 
ful  in   the   treatment   of   urticaria,   its   action 

;  presumably  being  that  of  utihzing  fully  the 
calcium  salts  in  the  diet.  This  may  be  so, 
but  it  is  to  my  mind  quite  certain  that  thyroid 
medication  tends  to  provoke  urticaria,  even  in 
those  who  are  not  subject  to  this  irritating 
complaint.     I  have  frequently  been  obhged  to 

-  suspend   the   drug   on   this   account,   Avith   the 

I  invariable  result  that  the  urticaria  has  subsided. 

i  Thyroid  medication  aa^U  occasionally,  but 
by  no  means  ahvays,  regulate  the  boAA'els. 
The  stools  of  those  taking  the  drug  regularly 
generally  become  very  light  in  colour.  This 
may  be  due  to  an  absence  of  bile  pigment  or  to 
the  presence  of  fats  in  excess.  The  latter  cause 
is  the  usual  one. 

When  it  is  acting  satisfactorily  in  an  ordinary 
case  of  moderate  degree,  thyroid  medication 
increases    A^ery    largely    the    urinary    output. 
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The  occasional  presence  of  albumin  in  the 
urine  need  not  excite  alarm,  but  the  appearance 
of  sugar  should  lead  at  once  to  suspension  of 
the  drug. 

If  the  best  results  are  to  be  obtained  from 
thyroid  medication,  the  ordinary  mixed  diet 
of  "the  present  day  requires  some  slight  modifica- 
tion. Meat  foods  and  alcoholic  drinks  are 
recognized  as  depressors  of  thyroid  activity. 
I  therefore  direct  those  who  suffer  from  thyroid 
insufficiency  to  be  sparing  in  their  use  of  them. 
Common  salt  I  also  endeavour  to  banish  from 
the  dietary.  Wlien  thyroid  medication  is 
doing  good  it  very  materially  increases  the 
urinary  output  in  quality  as  well   as  quantity. 

Hypertrophy  and  Thyroid  Excess.  —  The 
thyroid  gland  hypertrophies  under  some  cir- 
cumstances which  may  be  regarded  as  physio- 
logical. In  the  female  it  enlarges  at  puberty,  at 
the  menstrual  periods,  under  sexual  excitement 
and  notably  during  pregnancy  and  lactation. 
These  enlargements  disappear  as  soon  as  the 
conditions  with  which  they  are  associated  have 
passed  away.  It  has  long  been  held,  and  Major 
McCarrison  has  now  placed  the  belief  beyond 
dispute,  that  one  of  the  functions  of  the  thyroid 
gland  is  that  of  protecting  the  organism  against 
bacterial  and  other  toxic  invasion.  When  such 
an  invasion  is  threatened  or  has  actually  taken 
place,  greater  demands  are  made  upon  the 
thyroidal  activity,  and  the  gland  consequently 
hypertrophies.  For  this  reason  an  enlarge- 
ment, usually  painful,  may  generally  be  detected 
in  the  course  of  most  of  the  acute  specifics, 
especially  rheumatic  fever.  During  convales- 
cence there  is  a  reaction.  The  exhausted 
gland  recedes  in  size  and  its  activities  fall 
below  the  normal  level.  Thus  every  period 
of  increased  activity  is  followed  by  a  period  of 
diminished  activity;  to  the  temporary  excess 
there  succeeds  a  deficiency  which  may,  or  may 
not,  be  temporary.  The  most  conspicuous 
instance  of  this  reaction  is  furnished  by  the 
myxcedematous  state,  which  is  so  common  an 
aftermath  of  Graves'  disease. 

But  these  physiological  and  quasi-physio- 
logical hypertrophies  do  not  usually  exhibit 
the  symptoms  which  we  are  accustomed  to 
associate  with  an  excess  which  is  definitely 
pathological.  These  symptoms  are  displayed 
in  their  most  pronounced  form  only  in  exoph- 
thalmic goitre.  It  is  still  very  doubtful 
whether  this  disease,  with  its  outstanding 
clinical  features,  is  due  to  a  mere  excess.  There 
is  much  in  support  of  the  view  that  some  at 
any  rate  of  its  features  are  due  not  only  to  an 
increase,  but  also  to  a  perversion  of  the  glandular 
secretion.  It  is  as  if  the  gland,  unable  for 
some  reason  to  supply  a  normal  essence  to 
the  economy,  hypertrophied  in  response  to 
the  normal  demands  and  supplies  a  perverted 


I  essence.  The  still  unsatisfied  economy  in- 
'  creases  its  demands,  to  which  the  gland  replies 
by  supplying  an  ever-increasing  quantity  of 
the  perverted  secretion,  with  the  result  that 
the  gland  hypertrophies  and  the  excessive 
amount  of  perverted  secretion  produces  the 
clinical  symptoms.  However  this  may  be, 
there  can  be  no  question  that  Graves'  disease 
affords  an  example  of  thyroid  hypertrophy  and 
thyroid  excess.  Of  excess  without  hypertrophy 
there  are  many  degrees,  the  most  pronounced 
instance  being  prevented  by  excessive  thyroid 
medication. 

Exophthalmic  Goitre. — This  is  a  disease  which, 
ever  since  Graves  of  Dublin  first  brought  it 
into  general  notice,  has  been  the  despair  both 
of  the  pathologist  and  the  therapist.  So  much 
is  this  even  now  the  case  that  the  victims  are 
very  liable  to  drift  into  the  hands  of  the  surgeon, 
not  infrequently  to  their  undoing.  The  name 
describes  the  two  most  conspicuous  features 
of  an  ordinary  case  of  the  fully-developed 
disease.  It  should  nevertheless  be  remembered 
that  either  the  exophthalmos  or  the  goitre  may 
be  absent,  seldom  both,  from  a  case  which  is 
other%vise  typical.  In  the  earliest  stages,  though 
both  may  be  present,  they  may  be  quite  in- 
conspicuous. The  most  invariable  symptom 
is  probably  persistent  tachycardia.  When  this 
[  is  present  in  a  patient  in  whom  tubercle  can 
be  excluded,  very  careful  search  should  be 
made  for  other  evidences  of  the  disease.  Among 
these  the  most  important  are  a  slight  but  definite 
rise  of  temperature,  fine  tremors  of  the  hands, 
changes  in  the  skin  and  its  appendages,  diarrhoea, 
glycosuria,  and  symptoms  referable  to  the  higher 
centres  of  the  nerv^ous  system. 

In  investigating  the  matter  of  temperature 
it  is   to   be   remembered  that   where   a  slight 
elevation  only  is  suspected,  it  should  be  sought 
for  in  the  afternoon  between  the  hours  of  two 
and    six.     Patients    with    early    tubercle    and 
slight    degrees    of    exophthalmic    goitre,    while 
revealing    a    slight    febrile   movement    at    this 
j  time,    will    often    show    nothing    abnormal    at 
other   times.     Such    a    finding    is    nevertheless 
'•  by  no   means   pathological,   for   most   healthy 
!  women  immediately  before  the  monthly  period 
i  will  reveal  the  same  phenomenon.     The  tremors 
'  of  the  hands,  when  present,  are  always  very 
fine,  so  fine  that  when  the  arms  are  spread  out 
and  the  fingers  extended  in  the  ordinary  way 
the  vibrations  are  sometimes  more  easily  felt 
than  seen.     The  changes  in  the  skin  and  its 
appendages  vary  both  in  degree  and  in  kind. 
The  hair  of  the  head,  though  generally  luxuriant, 
is  frequently  the  reverse.     It  becomes  lustre- 
less and  brittle,  much  as  it  does  in  myxoedema, 
and  tends  to   recede  from  the  temples.     The 
nails  are  nearly  always  thin  and  weak,  and  the 
skin  itself  is  moist,  or  very  readily  becomes  so, 
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and  is  not  uncommonly  slightly  pigmented  in 
irregular  patches.  The  patient  is  unpleasantly 
conscious  of  sudden  waves  of  suffocating  heat, 
which  are  often  immediately  followed  by  profuse 
and  generalized  perspirations.  Less  often  the 
perspiration  may  be  localised  to  a  certain  area. 
Diarrhoea  and  glycosuria  may  both  occur,  but 
neither  is  common  except  in  advanced  cases. 
The  symptoms  referable  to  interference  with 
higher  nervous  centres  may  be  the  first  to  excite 
a  suspicion  amongst  the  patient's  friends  that 
all  is  not  well.  The  character  changes;  the 
diffident  may  become  assertive,  the  matter-of- 
fact  become  emotional,  the  lethargic  may 
display  unwonted  and  inconvenient  energy. 
Restlessness,  either  conscious  or  subconscious, 
is  usually  a  pronounced  feature.  The  patient 
feels  as  if  she  Avere  in  a  chronic  state  of  being 
late  for  an  important  engagement.  She  busies 
herself  unnecessarily,  writes  urgent  letters 
where  there  is  no  urgency,  telephones  insistently 
to  her  friends  about  unimportant  trifles,  pur- 
chases articles  which  she  does  not  require,  and 
becomes  selfish  and  exacting  where  formerly 
she  was  affectionate  and  docile. 

This  element  in  a  case  of  Graves'  disease  is 
not  usually  sufficiently  insisted  upon.  Such 
changes  may  develop  into  a  state  of  mental 
alienation  so  definite  as  to  require  certificates, 
and  they  do  so  far  more  often  than  is  generally 
supposed.  Short  of  this,  however,  it  is  my 
experience  that  a  jDcrson  who  has  once  been 
definitely  affected  in  this  way,  even  though 
she  recover  from  the  disease  and  all  its  physical 
symptoms,  is  never  again  entirely  reliable  on 
the  mental  side.  Chronic  thyroid  intoxication 
resembles  chronic  intoxication  by  alcohol  or 
morphia  in  this,  that  all  three,  even  though  the 
recovery  be  otherwise  perfect,  leave  behind 
them  a  weakening  of  the  moral  fibre,  a  capacity 
for  lying  and  an  affection  for  deceit  which 
nothing  can  rectify  (see  Thyrogenic  Insanities). 

Treatment.  The  tachycardia  of  Graves'  dis- 
ease requires  a  watchful  eye  on  the  part  of  the 
physician,  who  should  try  and  realize  all  that 
this  interminable  hurry  entails.  The  strain 
which  it  puts  upon  the  cardio -vascular  system 
is  necessarity  very  severe,  and  it  is  not  by  any 
means  uncommon  to  find  that  an  otherwise 
complete  recovery  has  left  behind  it  an  enlarged 
left  ventricle  and  a  blood  pressure  which  is 
persistently  and  definitely  above  the  normal. 
The  fact  is,  the  vascular  system  compresses 
into  a  comparatively  short  period  an  amount 
of  Avork  which  is  intended  by  Nature  to  be 
spread  over  half  a  Hfetime,  with  the  result 
that  the  vessels  degenerate  much  earher  than 
they  should,  and  the  heart  itself  becomes  senile 
before  its  time.  For  this  reason  it  is  impossible 
to  insist  too  dogmatically  upon  the  necessity 
for  absolute  rest  in  bed  in  every  case  of  exoph- 


thalmic goitre.  Unfortunately  it  is  of  all  things 
the  most  difficult  to  ensure.  The  restlessness 
of  the  patient,  her  wilfulness,  her  emotional 
outbursts  of  unreasoning  opposition  rise  up  to 
thwart  the  best-laid  schemes,  and  it  is  seldom 
indeed  that  one  has  not  to  content  oneself 
with  some  compromise.  For  in  this  matter 
the  ordinary  drugs  are  of  little  use.  Opium 
or  bromides  may  help  in  tiding  over  some 
particularly  difficult  ebullition,  scopolamine  may 
occasionally  do  good,  sleeping  draughts  are 
now  and  again  justifiable,  but  inasmuch  as  by 
such  measures  we  are  merely  adding  one 
intoxication  to  another  without  doing  any- 
thing to  modify  the  original  one,  they  are 
suitable  for  emergencies  only.  The  object  in 
the  treatment  of  these  cases  is  to  check  the 
over-exuberant  activity  of  the  thyroid  gland, 
and  unless  we  are  able  to  eft'ect  this  we  must 
be  content  to  be  impotent  onlookers  while  the 
disease  pursues  its  devastating  course.  The 
only  drugs  which  have  ever  seemed  to  me  to 
afford  any  real  help  in  this  direction  are  bella- 
donna and  aspirin,  but  the  degree  of  that  help 
was  in  both  cases  meagre  enough.  Since  some 
of  the  problems  connected  with  the  inter- 
relations of  the  internal  secretory  glands  have 
been  elucidated,  certain  lines  of  treatment 
have  suggested  themselves  which  have  had  in 
view  the  lessening  of  the  thyroid  secretion  by 
the  administration  of  some  other  glandular 
extract.  Ovarian,  pituitary  and  parathyroid 
extracts  have  all  been  extensively  tried,  vnth. 
some  benefit  in  the  case  of  the  parathyroid 
and  the  pituitary.  The  only  hne  of  treatment 
of  this  kind  which  affords  any  real  promise  of 
success  is  the  hypodermic  or  intramuscular 
injection  of  bile-salts.  It  was  hoped  in  the 
first  instance  that  the  presence  of  these  salts 
in  the  blood  would  bring  about  a  slowdng  of 
the  heart  and  a  reduction  of  the  mental  excite- 
ment, effects  which  they  are  known  to  produce 
in  ordinary  catarrhal  jaundice.  In  the  few 
cases  in  which  they  have  been  employed  these 
salts  have  not  only  justified  the  original  ex- 
pectation, but  they  have  seemed  to  bring  about 
a  rapid  amelioration  in  all  the  symptoms  of  the 
disease.^  The  preparation  employed  in  these 
cases  was  a  French  one  called  paratoxin,  of 
which  one  ampoule  was  injected  daily.  The 
preparation  has  not,  however,  seemed  to  me 
to  be  very  reliable,  and  Messrs.  Burroughs, 
Wellcome  are  now  engaged  in  the  manufacture 
of  one  which  Avill  be  more  uniform  in  its  action. 
A  useful  adjuvant  to  this  treatment  is  the 
application  to  the  enlarged  gland  of  a  compress 
of  a  solution  of  adrenahn.  It  is  right  to  add 
that  many  physicians  of  great  repute  speak  in 
the   highest   terms   of  the   beneficial  effect  of 

1  "  The  Therapeutic  Promise  of  the  Internal  Secre- 
tions," The  Practitioner,  November  1911. 
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X-rays  applied  to  the  gland,  not  only  in  reducing 
its  size,  but  also  in  ameliorating  all  the  mani- 
festations of  the  disease. 

Thyroid  Excess. — In  the  same  way  as  there 
are  minor  degrees  of  myxoedema,  there  are 
minor  degrees  of  exophthalmic  goitre.  These 
two  diseases  in  their  fully-developed  forms 
represent  the  superlatives  of  their  respective 
conditions,  namely,  thyroid  insufl&ciency  and 
thyroid  excess.  But  it  is  only  not  the  super- 
latives -v^ith  which  we  have  cHnically  to  deal ; 
the  positive  and  comparative  degrees  are  more 
important  than  the  superlative,  because  by 
learning  to  recognize  the  latter  Ave  not  only  save 
our  patients  from  the  former,  but  we  may  relieve 
them  of  many  of  the  ill-defined  subjective 
symptoms  which,  while  they  impose  a  great 
deal  of  real  suffering,  are  more  often  than  not 
airily  dismissed  Math  the  label  "  functional  " 
or  "  neurotic."  But  it  is  necessary  to  premise 
what  I  have  to  say  on  the  subject  of  thyroid 
excess  by  pointing  out  that  although  Graves' 
disease  is  the  best  recognized  and  most  typical 
superlative  form  of  such  excess,  it  is  not  the 
only  one.  The  other  is  tuberculosis.  It  is  no 
doubt  the  case  that  the  excess  in  the  case  of 
tuberculosis  is  a  side  issue ;  it  does  not  constitute 
the  disease,  nor  even  the  most  important 
aspect  of  tliis  disease.  It  is,  nevertheless, 
seldom  if  ever  absent,  and  may  be  held  to 
account  for  a  great  many  facts  which  we  have 
learned  to  associate  A\ith  tubercle,  the  freely 
acting  skin,  the  weU-nourished  hirsute  em- 
belhshments,  hair,  eyebrows,  eyelashes,  the 
excellent  teeth,  the  keen  intelligence,  the  shght 
fever,  the  dyspepsias,  the  tachycardia,  the 
emaciation,  the  eager  and  irrational  optimism. 
Some  of  these  symptoms  may  and  unquestion- 
ably do  appear  in  people  in  whom  the  question 
of  tuberculosis  may  certainly  be  dismissed. 
Nevertheless,  when  I  find  several  of  them  com- 
bined in  the  same  case  I  always  regard  that 
case  as  one  which  is,  in  a  degree  far  above  the 
average,  potentially  tuberculous. 

Minor  degrees  of  thyroid  excess  are  generally 
spasmodic,  or  at  least  periodic,  in  their  incidence. 
At  the  menstrual  period  most  normal  women 
show  symptoms  of  this  excess.  The  thyroid  gland 
enlarges,  there  is  a  shght  rise  of  temperature, 
the  skin  acts  more  freely  and  slight  eruptions 
occur;  the  pulse-rate  quickens,  gastric  disturb- 
ances are  common,  and  there  is  invariably  some 
degree  of  nervous  disturbance  involving  an 
impairment  of  control  in  the  highest  centres, 
conscious  or  unconscious.  Pregnant  women 
not  infrequently  display  similar  evidences  of 
thyroid  excess.  In  them,  too,  the  gland  en- 
larges, presumably  to  meet  the  thyroidal 
necessities  of  the  foetus,  but  the  amount  of 
secretion  is  usually  sufficiently  in  excess  of  the 
demand  to  produce  some  of  the  nervous  and 


other  phenomena  just  referred  to.  Girls  at 
the  age  of  puberty,  and  still  more  at  what  may 
be  called  the  chlorotic  age,  are  very  liabfe 
to  disturbances  of  the  same  kind,  and  women 
at  the  menopause,  though  they  are  far  more 
often  the  subjects  of  thyroid  insufficiency, 
nevertheless  sometimes  develop  e\T[dences  of 
thyroid  excess.  Typical  Graves'  disease  not 
infrequently  arises  at  this  critical  period. 

It  is  a  curious  and  interesting  fact  that  the 
subjects  of  definite  thyroid  insufficiency  su£fer 
from  occasional  outbursts  of  thyroid  excess. 
If  the  patient  is  seen  for  the  first  time  with  one 
of  these  ebuUitions  in  full  swing,  it  is  all  too 
easy  to  make  a  mistake  in  diagnosis.  The 
stigmata  of  chronic  thyroid  insufficiency  are, 
hoAvever,  usually  so  pronounced  that  the  real 
state  of  affairs  ought  not  to  escape  a  careful 
and  experienced  iuA-estigator.  The  explanation 
of  these  outbursts  is  by  no  means  simple.  It  is 
to  be  supposed  that  the  gland,  unable  as  it 
is  under  the  ordinary  conditions  Avhich  govern 
the  patient's  case  to  respond  to  the  energetic 
calls  for  thyroid  essence  made  by  the  economy, 
noAV  suddenly  finds  itself,  possibly  through  the 
intervention  of  some  other  internal  secretorA^ 
gland,  in  a  position  to  supply  the  demands,  and 
proceeds  to  do  so  Avitli  unnecessary  and  em- 
barrassing prodigahty.  Still  more  difficult  of 
explanation  are  those  not  altogether  rare  cases 
in  which  the  symptoms  of  thyroid  insufficiency 
and  the  sj^mptoms  of  thyroid  excess  both  appear 
in  a  chronic  form  in  the  same  patient  at  the 
same  time. 

A  common  cause  of  thyroid  excess,  often  in 
a  high  degree,  though  it  is  less  common  to-day 
than  it  was  a  few  years  back,  is  injudicious 
thyroid  medication.  Some  years  ago  the  mis- 
taken idea  that  thyroid  extract  Avas  useful  in 
diminishing  obesity  spread  to  the  general 
public  and  many  overfed  women  took  the  drug 
surreptitiously  in  large  doses,  AAdth  the  result 
that  they  dcA'-eloped  tachycardia,  fainting  fits, 
sudden  flushes  of  heat,  nervous  irritabihty, 
diarrhoea,  coryza  and  various  other  symptoms 
of  intolerance  so  alarming  that  thyroid  extract 
noAV  bears  a  bad  character  Avith  self-prescribers. 
For  the  very  large  measure  of  injudicious 
'  thyroid  medication  AA'hich  still  remains  the 
textbooks  are  wholly  to  blame.  The  ordinary 
dose  of  the  dried  extract  is  quoted  by  most 
authorities  as  three  to  ten  grains  three  times 
daily,  a  dose  so  excessive  as  to  appear  a  ludicrous 
exaggeration  to  any  one  who  has  any  real 
experience  of  the  drug.  I  have  had  patients 
AAdth  pronounced  myxoedema  in  AA'hom  doses 
of  one  and  a  half  grains  produced  symptoms 
of  intolerance,  even  when  this  dose  Avas  arriA^ed 
at  from  small  beginnings,  and  I  have  had  at 
i  least  one  case  of  myxoedema,  folloAA'ing  after 
j  some  years  upon  Graves'  disease,  in  AA'hich  a 
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dose  of  five  grains  three  times  daily  provoked 
a  return  to  most  of  the  symptoms  of  the  original 
complaint,  one  of  which,  the  tachycardia, 
proved  to  be  very  intractable. 

It  is  in  the  nervous  and  eardio-vascular 
systems  that  the  earhest  signs  of  thyroid  excess 
must  be  sought.  A  pulse-rate  which  is  over 
a  hundred  under  ordinary  conditions,  more 
especially  when  this  rate  is  maintained  in  the 
recumbent  posture,  is  very  suggestive  of  thyroid 
excess,  whether  this  excess  be  associated  with 
tubercle  or  not.  In  Germany  they  describe  a 
"  goitre  heart,"  that  is,  a  heart  which  is  found 
in  those  cases  of  thyroid  enlargement  associ- 
ated with  superabundant  excretion,  and  they  go 
on  to  explain  that  the  goitre  heart  may  occur 
without  a  goitre.  It  is  well  known  that  Graves' 
disease  may  be  present  in  a  patient  who  has 
neither  exophthalmos  nor  goitre,  so  that  the 
"  goitre  heart  "  is  obviously  merely  a  heart 
which  is  the  result  of  thyroid  excess,  a  thyro- 
toxic heart.  This  is  characterized  by  undue 
frequency,  a  diffuse  apex  beat,  an  enlarged 
left  ventricle  and  a  rise  in  blood  pressure,  often 
accompanied  by  some  degree  of  pretibial 
oedema.  The  urine  may  contain  small  quanti- 
ties of  albumin  or  sugar.  Such  a  clinical 
picture  is  very  liable  to  invite  a  diagnosis  of 
granular  kidney  and  provoke  a  very  gloomy 
prognosis,  more  especially  if  the  physician  fails 
to  give  due  weight  to  the  other  factors  in  the 
case.  Amongst  such  factors  would  almost  surely 
be  nervous  and  mental  instability,  tremors, 
diarrhoea,  emaciation,  menstrual  disturbances, 
the  age,  sex  and  personal  history  of  the 
patient. 

It  is  still  too  early  to  speak  with  confidence 
upon  any  matter  connected  with  the  conse- 
quences of  disturbance  of  the  normal  inter- 
relations of  the  internal  secretory  glands,  but 
this  at  any  rate  may  be  affirmed,  that  there  is 
a  very  close  connection  between  relative  thyroid 
excess  and  the  production  of  glycosuria.  For 
a  full  discussion  of  the  present  position  of  this 
important  matter  the  reader  should  consult 
Dr.  A.  E.  Garrod's  Lettsomian  Lectures, 
particularly  Lecture  III  {Lancet,  March  9,  1912). 

L.  W. 

DISEASES    AND    DISORDERS    OF   THE 
PITUITARY    BODY 

The  pituitary  body,  or  hypophysis  cerebri,  is 
a  small  rounded  organ  which  is  situated  at  the 
base  of  the  brain,  in  the  cavity  of  the  sella 
turcica.  Its  position  is  such  as  to  render  it 
immune  from  ordinary  traumatism.  It  is  in 
close  relation  with  the  cavernous  sinus,  with  the 
optic  nerve,  and  with  the  nerves  which  supply 
the  muscles  of  the  eyeball.  It  is  separated 
from   the   brain  by  a  fold  of  the  dura  mater. 


The  organ  consists  of  two  lobes,  a  larger  anterior 
and  a  smaller  posterior  united  by  an  isthmus  or 
hilus.  The  anterior  lobe  is  vascular  and  consists 
of  glandular  epithelium.  Developmentally,  this 
lobe  arises  as  an  outgrowth  from  the  primi- 
tive mouth  of  the  embryo.  Haberfeld  has 
recently  shoMii  that  a  small  mass  of  pituitary 
tissue,  a  remnant  of  this  outgrowth,  is  constant 
in  the  human  naso-pharynx,  and  is  situated 
immediately  behind  the  nasal  septum  close  to 
the  tonsil  of  the  naso-pharynx.  The  isthmus 
or  hilus  contains  epithelium,  Avhich  secretes  a 
colloid  substance  resembling  that  of  the  thyroid. 
The  posterior  lobe  is  very  slightly  vascular, 
consisting  mainly  of  nerve  elements.  It  has  a 
prolongation,  called  the  stalk  or  infundibulum, 
which  pierces  the  fold  of  the  dura  mater  and 
passes  to  the  floor  of  the  third  ventricle.  The 
functions  of  the  gland,  though  they  have  been 
much  investigated  of  recent  years,  are  still  very 
obscure,  and  it  is  not  yet  possible  to  ascribe  to 
any  particular  portion  of  the  organ  the  responsi- 
bility for  such  functions  as  seem  so  far  to  have 
been  determined  as  attaching  to  the  Avhole. 
Experiments  up  to  the  present  seem  to  suggest, 
contrary  to  what  histology  would  lead  one  to 
expect,  that  it  is  the  posterior  lobe  Avhich  is  the 
most  active  portion  of  the  organ,  but  even  here 
results  have  not  been  altogether  conclusive. 

It  has  been  established  experimentally  that 
the  pituitary  body  is  essential  to  life ;  that  it  is 
very  closely  concerned  with  calcium  metabolism ; 
that  growth  of  skeletal  tissues  (i.  e.  bone, 
cartilage  and  connective  tissue)  is  very  directly 
under  its  control ;  that  it  is  in  some  way,  possibly 
indirectly,  connected  with  the  development 
and  deposit  of  fat ;  and  that  it  is  in  very  close 
relationship  with  some  of  the  other  internal 
secretory  glands,  notably  the  thyroid,  adrenals, 
pancreas  and  sexual  glands.  The  pituitary, 
like  the  thyroid,  enlarges  during  pregnancy  and, 
according  to  Haberfeld,  it  then  undergoes  such 
structural  changes  as  to  render  it  possible  for 
an  histologist  to  pronounce  with  certainty 
whether  or  not  the  subject  has  ever  been  preg- 
nant. The  maternal  skeletal  changes  which 
occur  during  pregnancy,  and  the  fullness  of  the 
lower  lip  which  is  not  uncommon  in  the  later 
months,  are  attributed  by  the  same  observer 
to  hypertrophy  and  increased  activity  of  the 
pituitary.  The  post-nasal  pituitary  remnant 
is  not  improbably  connected  with  the  develop- 
ment of  adenoid  vegetations,  and  may  be  the 
cause  of  the  changes  in  the  facial  bones  which 
have  so  persistently  and  so  erroneously  been 
attributed  to  interference  with  the  nasal  air- way. 
The  connection  of  the  infundibulum  with  the 
floor  of  the  third  ventricle,  together  with  the 
now-established  fact  that  the  pituitary  secretion, 
like  the  adrenal  secretion,  inhibits  the  flow  of 
pancreatic   secretion,  renders   it  probable  that 
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disturbances  of  the  function  of  the  hypophysis 
mav  have  some  causal  relationship  with  the 
production  of  some  kinds  of  glycosuria,  especi- 
ally as  sugar  is  frequently  present  in  the  urine 
in  cases  of  acromegaly. 

The  subcutaneous  administration  of  pituitary 
extract  causes  contraction  of  unstriped  muscle 
all  over  the  body.  This  gives  rise,  among 
other  things,  to  constriction  of  the  peripheral 
arteries  and  a  consequent  general  rise  of  blood 
pressure,  and  to  an  increased  peristaltic  action 
of  the  intestines,  so  marked  as  readily  to  over- 
come the  intestinal  paresis  which  is  liable  to 
supervene  on  abdominal  operations.  Its  most 
potent  effect  would  seem,  hoAvever,  to  be  upon 
the  uterus,  in  which  it  produces  very  \ngorous 
contractions,  more  especially  in  the  pregnant, 
puerperal  and  menstruating  states. 

The  response  to  the  administration  of  pitui- 
tary extract  by  the  mouth  is  considerably  less 
in  degree  and  rather  different  in  kind.  The 
difference  in  kind  is  probably  accounted  for  by 
the  fact  that  when  given  subcutaneously  it  is 
only  possible  to  measure  the  effect  of  a  single 
dose,  whereas  Avhen  given  by  the  mouth  the 
chnical  results  of  continuous  administration 
are  open  to  estimation.  When  given  by  the 
mouth  in  ordinary  doses  of  five  to  ten  grains 
three  times  daily  there  is  no  noticeable  rise  in 
blood  pressure,  and  even  if  these  doses  be  very 
materially  increased  the  rise,  if  any,  is  only 
slight  and  transient.  It  is  therefore  evident 
that  the  pressor  element  is  either  not  absorbed 
at  all,  or  that  it  is  rendered  nugatory  by  the 
gastro-intestinal  juices.  Having  regard  to  the 
embryonal  connection  between  the  hypophysis 
and  the  mouth,  this  is  contrary  to  what  the 
analogy  of  the  thyroid  would  lead  one  to  expect. 
The  effect  of  the  extract  when  given  bv  the 
mouth  is  almost  equally  disappointing  where 
the  intestines  are  concerned,  for  even  with 
large  doses  there  is  no  appreciable  amelioration 
in  cases  of  intestinal  paresis.  It  should  there- 
fore be  remembered  that  if  an  appeal  to  pituitary 
extract  is  to  be  made  in  a  case  of  shock  to  raise 
the  blood  pressure,  or  in  a  case  of  intestinal 
paresis  to  overcome  the  distension,  that  appeal 
must  be  made  either  intravenously  or  sub- 
cutaneously; otherwise  there  will  be  no  reply. 
With  the  effect  upon  the  female  sexual  organs 
it  is  different ;  for  here  very  decided  results 
may  be  obtained  by  the  oral  method  of 
administration,  especially  when  continued  over 
a  period  of  months.  Irregularities  of  menstrua- 
tion are  very  notably  improved  by  this  means. 
Amenorrhcea  may  be  cured,  and  reproductive 
power  stimulated.  It  is  useful  in  certain  cases 
of  Graves'  disease,  as  it  controls  the  tremors  and 
induces  sleep.  It  also  subdues  the  tremors  in 
Parkinson's  disease.  It  is  also  a  very  useful 
general  tonic  in  depressed  and  asthenic  states, 


more  especially  in  women.  It  promotes  sleep 
and  induces  a  general  sense  of  well-being. 

In  the  present  state  of  our  knowledge  it  is 
impossible  to  dogmatize  about  the  inter-relations 
of  the  various  internal  secretory  glands,  but  it 
is  safe  to  assert  that  the  pituitary  may  in  a 
general  way  be  considered  to  act  in  the  same 
sense  as  the  suprarenals,  and  in  a  sense  contrary 
to  the  thyroid  and  the  sexual  glands ;  but  even 
so  vague  a  generalization  as  this  is  subject  to 
several  exceptions  and  saving  clauses.  An  in- 
sight into  this  inter-relationship  is  obviously  of 
the  highest  importance  to  our  knowledge 
of  the  functions  of  any  particular  gland  and 
of  the  indications  for  the  therapeutic  em- 
ployment of  its  extract.  The  above  brief 
sketch  comprises  all  that  can  at  present  be 
stated  with  certainty  concerning  the  hypophysis 
cerebri. 

Disorders  of  the  Pituitary  may  show  themselves 
in  one  of  two  directions.  The  gland  may  be 
overactive — pituitary  excess,  or  its  functions 
may  be  depressed  or  even  abolished — pituitary 
deficiency.  Acromegaly  and  gigantism  afford 
typical  and  pronounced  instances  of  excess, 
while  the  lipomatosis  universalis  asexualis  of 
Jonathan  Hutchinson,  and  some  forms  of  infan- 
tilism, notably  the  atehosis  of  Hastings  Gifford, 
provide  examples  of  deficiency.  It-  is  more 
than  likely  that  there  exist  minor  degrees  of 
both  types,  the  symptoms  and  physical  signs 
of  Avhich  have  so  far  escaped  recognition. 

Pituitary  Excess. — Acromegaly  and  gigantism 
are  the  only  recognized  clinical  representatives 
of  this  condition.  Brissaud  and  Meige  have 
referred  to  these  morbid  states  in  words  which 
have  become  classical : — "  Gigantism  is  the 
acromegaly  of  the  growing  period ;  acromegaly 
is  the  gigantism  of  the  period  of  completed 
development ;  acromegalo-gigantism  is  the 
result  of  a  process  common  to  gigantism  and 
j  acromegaly,  overlapping  from  the  period  of 
adolescence  into  that  of  maturity."  In  each 
case  the  overaction  of  the  pituitary  is  the  cause. 
This  overaction  produces  superabundant  growth 
of  bone  and  other  skeletal  tissues,  giving  rise  to 
mere  excess  during  the  growing  period  (gigan- 
tism) and  to  characteristic  deformities,  especially 
I  of  the  skull  and  the  extremities,  when  it  super- 
venes in  the  period  of  completed  development 
(acromegaly).  In  connection  with  gigantism  it 
I  is  unnecessary  to  notice  anything  beyond  the 
fact  that  the  subjects  of  this  complaint  almost 
invariably  develop  tuberculosis  at  a  compara- 
tively early  age,  and  seldom  survive  beyond 
thirty  years. 

Acromegaly. — The  pathogeny  of  this  curious 
condition  has  given  rise  to  much  debate,  but  it 
is  now  very  generally  admitted  that  the  disease 
is  due  to  excessive  action  on  the  part  of  the 
pituitary.     The  excess  in  some  cases  is  due  to 
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simple  over-function  of  the  organ,  accompanied 
by  a  certain  measure  of  structural  hypertrophy. 
In  others  this  over-function  is  the  result  of 
tumour  formation  in  the  gland  itself  or  in  its 
immediate  vicinity.  This  accounts  for  the  fact 
that  some  cases  present  definite  symptoms  of 
intracranial  tumour,  whilst  others  do  not.  The 
simple  hypertrophy  in  some  of  the  cases  is 
sufficiently  decided  to  cause  some  of  these 
symptoms,  and  in  almost  all  decided  cases 
of  the  disease  radiograms  will  reveal  an 
enlargement  of  the  seUa  turcica.  Inasmuch 
as  patients  do  not  usually  come  under  observa- 
tion until  the  disease  is  well  advanced,  the 
earliest  symptoms  are  by  no  means  easy  of 
recognition.  It  is  certaiiily  for  the  most  part 
slow  and  insidious  in  its  onset  and  chronic 
in  its  course,  though  some  of  the  cases  which 
are  due  to  tumour  formation  (sarcoma)  may 
terminate  in  less  than  two  years. 

Any  one  Avho  has  seen  a  pronounced  case  of 
acromegaly  is  little  likely  to  forget  it.  The 
excessive  growth  of  the  cranial  bones,  especially 
of  the  lower  jaw,  produces  deformities  which 
are  positively  repulsive.  Saliva  dribbles  from 
the  miclosed  mouth  and  collects  in  the  pouch 
of  the  enormously  enlarged  lower  lip.  Wlien 
the  patient  speaks  the  giant  tongue  rolls  with 
elephantine  deliberation,  producing  suction 
sounds  which  punctuate  the  periods  of  the 
raucous  voice.  The  lack-lustre  eye  and  ex- 
pressionless face  proclaim  the  mental  hebetude 
and  physical  lethargy  which  are  so  characteristic 
of  the  disease.  The  intracranial  pressure  may 
cause  interference  wdth  hearing  as  well  as  with 
sight.  The  face  is  often  bathed  in  perspiration, 
even  in  the  coldest  weather,  and  this  may  be 
unilateral.  There  are  deposits  of  what  appears 
to  be  adipose  tissue  in  various  parts  of  the  body, 
resembling  those  Avhich  occur  in  myx oedema  and 
old  age.  The  hair  in  the  axillae  and  on  the 
pubes  is  scantj^  or  entirely  wanting,  and  the 
sexual  organs  are  atrophied. 

The  treatment  of  the  condition  is  unsatisfac- 
tory. It  was  at  one  time  beHeved  that  pituitary 
extract  would  be  good.  This  was  owing  to  the 
fact  that  Pierre  Marie  originally  believed  tbe 
disease  to  be  caused  by  pituitary  insufficiency, 
a  pathogeny  which  is  now  known  to  be  the 
reverse  of  the  truth.     It  therefore  follows  that 


if  pituitary  extract  exercises  any  influence  at 
all,  that  influence  must  be  harmful.  In  one 
of  my  cases  a  combination  of  thyroid  ex- 
tract Avith  testicular  extract  certainly  seemed 
to  produce  very  considerable  amelioration  of 
the  symptoms.  The  hearing,  which  was  origin- 
ally very  much  impaired,  improved  very 
considerably ;  and  whereas  the  patient  was,  on 
admission,  so  blind  that  he  was  unable  to  count 
fingers,  he  could  after  three  months'  treatment 
read  a  daily  paper  without  the  aid  of  glasses. 
The  main  features  of  the  disease,  however, 
remained   unaffected. 

Pituitary  Deficiency  may  be  congenital,  or  it 
may  supervene  either  in  the  adolescent  period 
or  when  growth  is  complete.  When  it  occurs 
before  puberty  the  sexual  organs  always  retain 
the  infantile  type  and  the  ossification  of  the 
bones  of  the  extremities  is  much  delayed. 
These  phenomena  are  not  by  any  means  charac- 
teristic of  pituitar\^  deficiency,  for  they  are 
present  in  many  forms  of  infantihsm.  All  that 
it  is  possible  to  say  is  that  when  the  hypophysis 
is  inactive  the  sexual  organs  do  not  mature  and 
the  ossification  and  development  of  bone  is 
deficient.  The  whole  question  is  in  truth  still 
in  the  stage  of  conjecture ;  and  much  further 
study  will  be  necessarv*  before  positive  state- 

j   ments  can  be  made. 

I  Certain  kinds  of  dwarfism,  especially  that  type 
called  ateliosis  by  Hastings  Gilford,  and  some 
forms  of  pseudo-obesity,  such  as  Hpomatosis 
universalis  asexualis  of  Hutchinson  (now  com- 
monly called  Frolich's  syndrome),  are  almost  cer- 
tainly due  to  pituitary  insufficiency,  and  it  may 
be  that  achondroplasia  and  Dercum's  disease 
(adiposis  dolorosa)  are  due  to  the  same  or  a 
similar  cause,  but  until  more  is  kno^^^^  about  the 
interaction   of   the    various    internal   secretorv 

ft/ 

glands,  in  considering  a  particular  disease  it  is 
not  well  to  attach  the  sole  responsibihty  to  any 
one  organ,  however  culpable  that  organ  may  at 
first  sight  appear  to  be,  for  it  is  possible  and 
even  probable  that  the  derehction  of  duty  in 
any  particular  one  may  be  the  outcome  of  a 
primary  disturbance  elsewhere. 

It  is  Garrod's  opinion  that  pituitary  excess 
tends  to  produce  glycosuria,  while  pituitary 
deficiency  greatly  increases  the  glucose  tolerance. 

L.  W. 


DISEASES    OF    OBSCURE   CAUSATION 


LYMPHADENOMA    (HODGKIN'S    DISEASE) 

Definition.  A  painless  progressive  enlarge- 
ment of  the  lymphatic  glands,  involving  several 
groups,  with  or  without  splenic  enlargement  and 
associated  with  ansemia,  but  without  leukaemia. 


Etiology.  It  is  typically  a  disease  of  ado- 
lescence, and  the  great  majority  of  cases  occur 
below  forty.  It  is  much  commoner  in  men  than 
in  women.  The  nature  and  cause  of  the  disease 
are  unknown,  local  irritation  near  the  glands 
first  involved,  usually  in  the  neck,   has  been 
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considered  to  be  a  precedent  condition,  whilst 
certain  features  are  suggestive  of  an  acute 
infection. 

Pathology.  Two  varieties  are  generaUy  de- 
scribed, hard  and  soft.  The  soft  form  consists 
of  cells  like  lymphocj^tes,  imbedded  in  a  soft 
reticulum,  the  hard  has  much  fibrous  tissue  and 
few  cells.  There  are  in  addition  characteristic 
(riant  cells  formed  from  proliferating  endothelial 
cells  and  eosinoplule  cells. 

Symptoms.  The  initial  symptom  is  superficial 
fflandular  enlargement,  with  Little  constitutional 
derangement,  most  often  afifecting  the  glands  of 
the  neck,  unilaterally  or  bilaterally.  Progress 
may  be  rapid  or  slow,  and  it  may  be  months 
or  even  years  before  other  groups  are  affected. 
In  other  cases  a  period  of  slow  growth  is  followed 
by  sudden  acceleration.  The  order  of  growth 
is  usually  from  the  cervical  glands  to  the  supra- 
clavicular and  axillary,  to  the  mediastinal, 
bronchial,  retroperitoneal,  mesenteric  and  iUac, 
and  so  to  the  inguinal. 

The  swellings  are  painless  and  not  tender, 
unless  secondarily  inflamed ;  they  are  movable, 
discrete  at  first,  although  later  they  may  grow 
into  a  mass  or  be  matted  by  periadenitis,  oval  or 
round,  generally  firm,  but  may  vary  from  a  soft 
or  semi-fluctuating  to  a  quite  hard  consistence. 
They  do  not  break  down  or  suppurate  except  on 
secondary  infection. 

The  spleen  enlarges  in  a  majority  of  cases,  the 
liver  less  often. 

In  the  early  stages  the  patient  may  remain  in 
fair  health,  but  as  the  disease  advances  symp- 
toms make  themselves  felt  which  fall  into  two 
groups — those  due  to  pressure,  and  progressive 
cachexia. 

The  jn-essure  symptoms  vary  with  the  parts 
affected.  In  the  neck  the  enlarged  glands  cause 
cough  and  dsypnoea,  the  latter  being  particu- 
larly distressing  and  sometimes  necessitating 
tracheotomy,  which  may  be  difficult  to  perform. 
Pressure  on  the  cervical  vessels  may  give  rise 
to  cyanosis.  Dysphagia,  oedema  of  the  face  and 
paralysis  of  the  recurrent  laryngeal  nerve  may 
occur.  Mediastinal  masses  may  lead  to  dyspnoea, 
dysphagia,  cough,  venous  distension  or  oedema 
of  the  arms  and  pleural  effusion.  Abdominal 
enlargements  may  cause  pain,  ascites,  oedema 
of  the  legs  and  jaundice. 

There  is  usually  fever,  either  continuous  and 
of  mild  type,  or  irregular,  high  and  intermittent ; 
occasionally  it  is  remittent. 

The  ancemia  is  of  secondary  type  and  may 
be  extreme.  Nucleated  erythrocytes  are  rare. 
The  leucocytes  show  no  characteristic  change 
in  number;  the  differential  count  commonly 
remains  normal,  if  increased  the  increase  is  in 
the  polymorphonuclear  cells. 

Secondary  growths  may  appear  in  the  lungs, 
spleen  and  liver,  or  beneath  the  skin.     Brown 


pigmentation  of  the  skin  and  pruritus  are  not 
uncommon. 

Great  emaciation  and  asthenia  develop,  with 
anasarca  in  some  cases  from  the  anaemia. 

Diagnosis.  From  generahzed  tubercular  lymph- 
adenitis. Here  there  is  more  tendency  to- 
wards coalescence  of  the  glands,  caseation  and 
suppuration,  with  adhesion  to  the  skin.  In 
early  cases  diagnosis  will  depend  upon  examina- 
tion of  an  excised  gland,  experimental  inocu- 
lation and  tuberculin  tests.  From  leukcemia. 
Diagnosis  Avill  rest  upon  the  blood  examination ; 
confusion  arises  in  pseudo-leukcemia,  where 
there  is  a  temporary  arrest  of  leucocytosis. 
From  lyynpho- sarcoma.  This  has  not  always 
been  clearly  differentiated  from  Hodgkin's  dis- 
ease in  medical  literature.  In  tympho-sarcoma 
the  growths  involve  the  capsules,  penetrate 
them  and  spread  to  neighbouring  tissues. 
Diagnosis  may  not  be  possible  without  micro- 
scopic examination.  From  splenic  ancemia. 
The  question  will  only  arise  in  rare  cases  of 
Hodgkin's  disease  where  glandular  enlargement 
is  hmited  to  the  abdominal  groups,  superficial 
glandular  enlargement  not  occurring  in  splenic 
anaemia.  The  spleen  is  only  exceptionally 
much  enlarged  in  Hodgkin's  disease. 

Course.  The  disease  is  probably  always  fatal 
and  rarely  lasts  more  than  three  years,  although 
extremes  are  met  with  varying  from  a  duration 
of  three  or  four  months  only  at  one  end  of  the 
scale  up  to  six  or  seven  years  at  the  other. 
There  may  be  temporary  quiescence  and  im- 
provement: secondary  tubercular  or  strepto- 
coccal infections  are  not  infrequent. 

Treatment.  Removal  of  the  glands  is  indi- 
cated when  small  and  limited  to  the  neck ; 
operation,  if  not  curative,  may  prolong  life. 
X-ray  treatment  has  caused  diminution  in  the 
size  of  the  glands,  but  no  permanent  cure. 
Arsenic  is  the  only  drug  of  value,  but  it  also 
will  not  cure.  E.  P. 

ARTHRITIS    DEFORMANS    (RHEUMATOID 
ARTHRITIS) 

Great  diversity  of  opinion  exists  amongst 
authors  concerning  this  disease,  and  doubtless 
many  descriptions  under  this  title  apply  to 
diseases  widely  different  in  origin  and  manifesta- 
tions. Current  views  upon  the  various  forms 
of  arthritis,  both  acute  and  chronic,  are  under- 
going important  modifications,  and  any  classi- 
fication must  be  accepted  as  provisional  only 
and  liable  to  alteration  in  the  light  of  future 
knowledge.  Under  the  name  of  arthritis  defor- 
mans are  included  for  present  purposes  cases 
of  arthritis  displaying  a  marked  tendency  to 
chronicity,  with  permanent  changes  in  the  joints 
or  periarticular  tissues  ;  those  forms  of  arthritis 
the  etiology  of  w^hich  is  clearly  established  (such 
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as  gonorrhoeal  arthritis)  being  excluded.  Doubt- 
less with  the  lapse  of  time  more  and  more  cases 
of  arthritis  deformans  will  be  included  amongst 
those  of  definitely  ascertained  origin,  but  for  the 
present,  tradition  and  convenience  sanction  a 
description  under  a  single  heading. 

The  classification  of  cases  of  chronic  arthritis 
must,  in  the  uncertain  state  of  knowledge,  be 
into  purely  clinical  groups,  viz.  : — (1)  Poly- 
articular arthritis  deformans,  (a)  chronic  and 
subacute,  (6)  acute.  (2)  Senile  or  localised 
arthritis  deformans. 

Etiology.  Amidst  so  much  terminological 
uncertainty  etiological  theories  must  remain 
unsatisfactory.  The  view  as  to  the  origin  of 
the  disease  which  is  steadily  gaining  ground  and 
is  held  by  some  authorities  to  explain  all  cases, 
is  that  of  toxic  infection,  the  organism  and 
the  source  differing,  individual  reaction  and 
resistance  determining  the  consequent  changes. 
Amongst  the  influencing  factors  may  be  con- 
sidered the  following. 

Sex.  A  majority  of  cases,  variously  stated, 
occurs  in  women. 

Age.  The  twenty  years  between  thirty  and 
fifty  cover  the  largest  number  of  cases. 

Family  History.  Heredity  is  not  proved, 
but  undoubtedly  the  belief  in  arthritism  in 
families  is  widespread,  especially  amongst 
French  Avriters. 

Mental  influences,  such  as  strain,  worry, 
shock,  etc.,  have  an  apparent  influence,  probably 
by  lowering  vitality  and  reducing  powers  of 
resistance. 

Climate.  Damp,  cold,  low  elevation  and 
deficient  sunlight  appear  to  be  predisposing 
causes. 

Trauma.  The  first  symptoms  of  the  disease 
are  often  wrongly  ascribed  to  trauma.  In 
spondylitis  and  some  cases  of  monarticular 
arthritis  the  history  of  trauma  seems  well 
established. 

Infections.  These  are  probably  the  most 
important  factors  and  the  primary  ones.  There 
is  rapidly  accumulating  evidence  that  septic 
absorption  is  at  the  root  of  most  cases  of  poly- 
arthritis, bringing  them  to  a  certain  extent  into 
line  with  such  cases  as  gonorrhoeal  and  pneu- 
mococcal arthritis.  Amongst  the  commonest 
sources  of  infection  are  pyorrhoea  and  carious 
teeth,  tonsillitis  and  pharyngitis,  pyelitis  and 
cystitis,  gastro-intestinal  conditions,  constipa- 
tion, uterine  discharges,  influenza,  suppurating 
wounds  and  sinus  suppurations,  bronchiectasis. 
Doubtless  a  great  variety  of  organisms  are 
responsible  in  different  cases  and  in  one  and 
the  same  case,  which  may  account  for  the 
protean  character  of  the  manifestations. 

Pathology.  The  pathological  changes  are 
very  variable,  without  any  fixed  association 
between  the  clinical  picture  and  the  etiological 


factor  on  the  one  hand,  and  the  pathological 
changes  on  the  other.  The  manifestations  in 
general  may  be  grouped  as  : — (1)  Elusion — not 
invariably  present  and  without  characteristic 
features.  (2)  Synovial  changes.  (3)  Changes 
in  the  capsule  and  periarticular  tissue.  (4) 
Changes  in  the  cartilage.  (5)  Changes  in  the 
hone. 

According  to  the  chief  seat  of  the  lesions  three 
main  varieties  may  be  distinguished.  (1)  With 
lesions  in  synovial  membranes  and  periarticular 
tissues.  (2)  With  atrophy  of  cartilage  and  bone. 
(3)  With  hypertrophy  of  bone. 

The  synovial  membrane  is  thickened,  with  the 
formation  of  fringes  and  villi ;  the  periarticular 
tissues  are  swollen  and  infiltrated,  the  enlarge- 
ment being  more  often  due  to  swelling  about 
the  joint  than  to  bony  changes.  The  ligaments 
may  be  thickened  or  elongated ;  bursae  around 
the  joint  may  be  enlarged ;  tendons  partially  or 
entirely  destroyed. 

The  cartilage  becomes  softened,  eroded  and 
may  disappear  entirely,  leaving  the  bone 
exposed  and  eburnated.  In  some  cases  the 
cartilage  may  be  replaced  by  fibrous  tissue.  In 
the  spine  the  intervertebral  cartilages  may  be 
replaced  by  bone,  leading  to  bony  ankylosis. 

The  bones  may  show  little  or  no  change, 
especially  in  the  periarticular  type.  In  the 
atrophic  form  there  is  well-defined  rarefaction 
of  the  bones  :  the  cartilage  disappears  and  the 
ends  become  smooth.  In  the  hypertrophic 
variety  there  is  formation  of  new  bone,  especially 
at  the  edges  of  the  articular  cartilages,  resulting 
in  bony  outgrowths  which  may  invade  the  liga- 
ments and  tissues.  These  outgrowths  may  lock 
the  joint.  Heberden's  nodes  on  the  terminal 
phalangeal  joints  are  of  true  bone.  The  muscles 
are  atrophied ;  S'ubluxation  and  fixation  of 
joints  may  occur;  peripheral  neuritis  and 
trophic  disturbances  are  seen. 

1.  Polyarticular  Arthritis  Deformans — 

(a)  Subacute  and  Chronic. — Symptoms.  This 
is  the  commonest  of  all  forms  and  is  mostly 
periarticular.  The  parts  most  subject  to  early 
attack  are  the  hands,  the  affection  being  for 
the  most  part  symmetrical,  attacking  corre- 
sponding joints  on  both  sides  and  tending  to 
advance  from  the  extremities  to  the  trunk. 
There  is  great  variation  in  the  number  of  joints 
involved,  but  though  the  selection  varies  in 
different  cases  it  is  generally  the  same  on  the 
two  sides.  The  shape  of  the  joints  is  gradually 
altered,  largely  by  peri-articular  thickening  and 
muscular  wasting  and  retraction,  partly  by  bony 
changes,  two  main  varieties  being  noticeable. 
(1)  The  joint  takes  a  more  or  less  spindle  shape, 
the  contour  being  obscured,  and  the  bony  land- 
marks difficult  to  define,  a  form  well  seen  in  the 
finger  joints.     The  joints  may  contain  fluid,  be 
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hot  and  tender  to  the  touch ;  in  other  eases 
they  may  have  a  doughy,  semi-elastic  feeling. 
These  are  the  subacute  forms  of  polyarthritis, 
occurring  frequently  in  young  patients.  (2)  In 
the  more  chronic  cases  the  joint  is  enlarged  but 
less  symmetrically,  in  a  more  nodular  manner, 
with  obvious  outgrowths  and  lipping  of  the 
articular  surfaces.  The  joints  are  less  tender, 
but  movement  is  limited  and  painful  and  accom- 
panied by  grating  and  creaking,  either  from 
denuded  bone  surfaces  or  thickened  periarticular 
tissues.  The  joints  usually  contain  no  fluid. 
These  are  not  hard-and-fast  divisions,  and  many 
cases  cannot  be  assigned  to  one  or  other  cate- 
gory. Pain  is  a  very  variable  symptom  ;  there 
may  be  little  or  none,  or  it  may  be  most  acute, 
especially  at  night.  Muscular  wasting  is  almost 
invariablypresent,  the  extensors  suffer  more  than 
the  flexors,  and  in  the  hand  the  interossei  and 
thenar  and  hypothenar  muscles  waste  in  close 
resemblance  to  progressive  muscular  atrophy. 
Reaction  of  degeneration  is  not  present,  the 
tendon  reflexes  are  not  uncommonly  increased, 
whilst  the  extent  of  muscular  Avasting  does  not 
necessarily  bear  any  relationship  to  the  degree 
of  joint  invoh^ement. 

The  deformities  resulting  from  combined 
joint  and  muscular  changes  are  very  marked. 
In  the  hands  there  is  ulnar  deflection  of  the 
fingers  at  the  metacarpo-phalangeal  joints ;  a 
common  picture  in  the  fingers  is  flexion  of 
the  first  phalanx  with  hyper-extension  of  the 
terminal  ones.  The  knee-joint  is  flexed ;  the 
ankle-joint  frequently  fixed ;  the  foot  is  abducted 
and  the  great  toe  deflected  to  the  outer  side. 
The  temporo-maxillary  joint  may  be  ankylosed 
and  mastication  become  impossible. 

The  deformities  of  arthritis  deformans  are 
not  peculiar  to  it,  but  may  be  seen  in  other 
chronic  joint  affections. 

Irregular  pyrexia  and  rapid  pulse,  secondary 
anaemia  and  trophic  and  vasomotor  changes, 
such  as  localised  sweating  and  "glossy  skin" 
are  not  uncommon.  Pigmentation,  general  or 
in  patches,  occurs  in  this  as  in  many  chronic 
diseases.  A  small  percentage  of  cases  show 
cardiac  lesions. 

In  extreme  cases  the  patient  is  helpless  and 
lies  with  legs  drawn  up,  arms  fixed  and  all  the 
joints  of  the  extremities  locked,  but  for  the 
most  part  the  patient  can  live  an  ordinary 
life,  complaining  only  of  some  inconvenience 
and  crippling,  with  a  variable  amount  of 
pain. 

(6)  Acute. — No  hard-and-fast  line  can  be 
drawn  between  this  and  the  foregoing  form.  It 
may  resemble  rheumatic  fever  with  sudden 
involvement  of  many  joints,  swelling,  par- 
ticularly of  synovial  sheaths  and  bursae,  and 
moderate  fever.  There  is  less  migration  than 
in  acute  rheumatism;    the  affected  joints  do 


not  return  to  the  normal  and  the  smaller  joints 
tend  to  be  involved.  The  patients  are  com- 
monly young  women  from  twenty  to  thirty 
years  of  age ;  the  disease  arises  frequently  in 
connection  with  pregnancy. 

2.  Localised  or  Monarticular  Arthritis. — This 
form  chiefly  affects  old  persons,  is  local  in  distri- 
bution and  does  not  tend  to  be  symmetrical. 
It  frequently  foUow^s  injury  and  is  less  common 
in  women  than  in  men ;  its  usual  seats  are  the 
hip,  shoulder,  and  the  knee.  When  the  hip  is 
affected  there  is  pain,  limited  movement,  with 
possibly  some  grating  and  muscular  wasting. 
Certain  forms  of  sciatica  are  associated  with 
chronic  arthritis  of  the  hip-joint.  In  the 
shoulder  irregularities  due  to  bony  thickening 
may  be  made  out. 

Heberden's  Nodes  are  nodules  on  the  sides  of 
the  distal  phalanges  of  the  fingers.  They  are 
commonly  found  in  women  between  thirty  and 
forty.  They  have  been  ascribed  to  gout  but  do 
not  contain  urate  of  soda,  and  the  subjects  of 
them  rarely  have  involvement  of  the  larger 
joints. 

Spondylitis  Deformans  is  arthritis  deformans 
involving  the  vertebrae.  It  may  be  the  only 
manifestation  of  the  disease  or  be  associated 
with  arthritis  of  the  other  joints.  The  cervical 
or  lumbar  spine  may  be  affected,  in  the  former 
stiff  neck,  in  the  latter  sciatica  may  be  the 
result.  Complete  immobility  may  gradually 
ensue  with  kjrphosis ;  the  ribs  are  fixed,  with 
consequent  abdominal  respiration ;  pressure 
on  nerve  roots  causes  pain,  parsesthesiae  and 
muscular  wasting. 

Diagnosis.  The  acute  form  may  be  diffi- 
cult to  distinguish  from  acute  rheumatism ; 
the  involvement  of  smaller  joints  and  the  per- 
sistence of  the  condition  indicate  arthritis 
deformans. 

Chronic  gout  with  crippling  of  the  joints  will 
hardly  mislead  if  the  history  receive  attention, 
and  the  presence  of  chalk-stones  is  decisive. 
Arthritis  deformans  is  a  steadily  progressive 
disease;  in  gout  the  joints  are  normal  in  the 
interval,  at  any  rate  in  the  early  stages. 

Chronic  Rheumatism  is  an  ill-defined  disease ; 
repeated  attacks  of  acute  rheumatism  rarely 
leave  permanent  results. 

Gonorrheal  Rheumatism. — Diagnosis  may  be 
difficult ;  the  symptoms  are  very  similar.  It 
tends  to  attack  the  larger  joints,  and  synovitis 
is  often  more  marked. 

Treatment. — There  is  little  tendency  to  spon- 
taneous recovery ;  a  progressive  disease,  it  too 
frequently  advances  till  more  or  less  permanent 
crippling  results.  The  modern  conception  of 
the  cause  of  polyarthritis  demands  that  treat- 
ment should  be  directed  towards  discover- 
ing a  possible  source  of  infection.  The  mouth 
should  be  first  investigated ;  carious  teeth  and 
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particularly  pyorrhoea  alveolaris  should  receive 
attention;  if  necessary,  other  means  failing, 
all  teeth  should  be  extracted.  The  tonsils  need 
careful  examination ;  crypts  and  pockets  are 
frequently  present  containing  accumulation  of 
debris  and  streptococci ;  tonsillotomy  or  enu- 
cleation is  indicated  if  the  tonsils  are  unhealthy. 
The  nose  and  ears  must  be  examined  for  any 
suppurative  processes  and  appropriate  treatment 
carried  out.  The  gastro-intestinal  tract  requires 
the  same  thorough  attention;  constipation, 
intestinal  indigestion,  colitis,  in  fact,  any 
abnormal  stomach  or  bowel  condition  being 
treated ;  free  purgation  or  colonic  irrigation  is 
sometimes  beneficial,  even  if  no  definite  dis- 
turbance can  be  found.  The  pelvic  organs  in 
women,  the  urethra  and  prostate  in  men,  and 
the  bladder  and  kidneys  in  both  sexes  must  be 
investigated  for  possible  sources  of  infection, 
as,  for  instance,  by  the  bacillus  coli.  In  the 
respiratory  tract  bronchitis  or  dilated  bronchi 
may,  although  less  often,  be  at  fault.  In  all 
cases,  if  improvement  does  not  follow  upon 
treatment  of  the  suspected  source  appropriate 
vaccine  therapy  should,  where  feasible,  be  given 
a  trial. 

General  Hygiene  and  Diet.  The  tendency 
being  towards  progressive  debility  the  patient 
should  have  all  the  fresh  air  and  sunlight 
available,  be  suitably  clad  and  should  guard 
against  sudden  temperature  changes,  being 
prescribed  an  ample  dietary,  the  fullest  com- 
patible with  possibly  existing  gastro-intestinal 
disturbances.  There  is  no  evidence  that  reduc- 
tion in  the  protein  intake  has,  'per  se,  any 
beneficial  influence ;  rather  the  contrary,  since  a 
largely  carbohydrate  dietary  is  likely  to  cause 
digestive  disturbance.  The  value  of  sour  milk 
preparations  has  been  much  exaggerated.  No 
special  dietetic  rules  need  be  observed,  beyond 
paying  some  regard  to  the  personal  needs  and 
idiosyncrasies  of  the  patient. 

Exercise  short  of  exhaustion  is  of  benefit  in 
preventing  muscular  wasting  and  premature 
rigidity  of  joints.  A^Tiere  too  painful  or 
difficult,  massage  and  set  exercises  should  take 
its  place. 

Baths  are  often  of  value,  especially  in  the 
chronic  forms ;  some  of  the  subacute  cases, 
however,  are  made  worse  through  the  enervating 
effect  of  prolonged  thermal  treatment.  Douche- 
massage,  as  at  Aix  and  Bath ;  mud-baths,  as 
at  Salsomaggiore,  Ischl,  Strathpeffer ;  sulphur 
springs  and  chalybeate  waters,  all  have  their 
places  in  treatment  of  arthritis,  as  well  as  elec- 
tric, Turkish  and  vapour  baths,  and  the  Taller- 
man,  Dowsing,  Greville  and  other  methods  of 
applying  dry  heat.  The  use  of  cold  in  the  shape 
of  ice  massage  and  the  spinal  ice-bag,  has  been 
recommended.  Counter-irritation  may  be  em- 
ployed and  the  actual  cautery  relieves  pain,  i 


Bier's  hyperaemic  method  is  worthy  of  trial  and 
likewise  diminishes  pain.  Operative  measures 
may  occasionally  be  necessary  to  remedy 
deformities. 

Drugs.  Tonics,  particularly  arsenic,  iodine 
and  cod-liver  oil,  do  good  if  given  continuously. 
Intestinal  antiseptics  are  largely  used  Mith 
benefit,  creosote,  calomel  in  repeated  small 
doses,  salol,  guaiacol  carbonate,  the  naphthols. 
Aspirin  relieves  pain ;  the  salicylates  are  less 
efficacious.  Thyroid  extract  in  certain  selected 
cases  has  given  good  results.  Thiosinamine  is 
favourably  reported  on  by  some,  but  has  mostly 
disappointed  expectations.  E.  P.  " 

OSTEOMALACIA 

Osteomalacia  was  originally  confused  with 
rickets,  until  it  was  recognized  that  in  tlie  latter 
the  deposition  of  mineral  matter  in  the  bones 
during  development  is  interfered  with,  while 
in  the  former  first  the  inorganic  and  later 
the  organic  matter  is  removed  during  adult 
life. 

The  etiology  is  unknown  :  those  causes  to 
which  it  has  been  attributed,  such  as  unfavour- 
able hygienic  surroundings,  insufficient  and 
unsuitable  food,  pregnancy  and  lactation,  are 
of  universal  incidence  and  can  only  be  con- 
tributory factors,  although  doubtless  of  import- 
ance as  such. 

Increased  porosity  of  bone  has  been  described 
in  pregnancy,  and  a  transition  under  suitable 
conditions  from  such  "physiological  osteo- 
malacia "  to  a  pathological  is  an  attractively 
simple  explanation  of  the  disease,  especially  in 
view  of  the  known  influence  of  menstruation, 
pregnancy  and  lactation  upon  calcium  metabo- 
lism in  the  female.  Improvement  has  been 
recorded  after  oophorectomy  and  Porro's  opera- 
tion. It  must,  however,  be  remembered  that 
osteomalacia  occurs  in  the  male  sex,  Avhilst  its 
geographical  distribution  is  not  easily  explicable 
on  the  ovarian  theory. 

The  disease  occurs  in  women  much  more 
frequently  than  in  men,  in  the  proportion  of 
about  ten  to  one,  and  the  majority  of  the  cases 
are  between  the  twentieth  and  thirtieth  years ; 
about  three-quarters  of  the  cases  have  been 
associated  with  pregnancy. 

The  bones  in  osteomalacia  are  soft,  cut  with- 
out resistance  and  can  be  twisted  in  the  hands. 
The  bone-tissue  proper  is  much  reduced  in 
amount,  the  decalcification  affecting  both  the 
compact  and  spongy  portions.  The  periosteum 
is  swollen  and  hypersemic.  The  medullary 
canals  are  enlarged,  the  process  of  abortion 
beginning  internally  and  spreading  outwards. 
Microscopically  repair  may  be  seen  going  on 
side  by  side  with  absorption,  but  generally  only 
in  small  amount. 
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The  pelvic  bones  are  those  most  usually 
attacked.  The  bodj^-weight,  acting  through 
the  sacrum,  and  the  resistance  of  the  ground, 
transmitted  through  the  acetabulum,  compress 
the  pelvic  ring  in  front  and  behind,  producing 
the  ' '  triradiate  pelvis  "  ;  in  patients  lying  long 
on  their  backs  it  may  be  flattened  from  before 
backwards. 

The  spinal  curves  are  exaggerated,  sometimes 
greatlv  reducing  the  height. 

The  ribs  are  often  broken  from  muscular 
action,  and  the  chest  may  be  deformed  through 
the  lateral  pressure  of  the  weight  of  the  arms, 
the  sternum  being  throT^ni  forward. 

The  long  bones  are  usually  affected  late ; 
spontaneous  fractures  are  apt  to  occur,  or 
deformities,  coxa  vara,  genu  valgum  or  flat-foot. 
Joints  remain  unaffected. 

The  muscles  are  degenerated  and  weakened, 
microscopic  examination  sho^Wng  changes 
similar  to  those  of  progressive  muscular  atrophy. 

The  onset  of  the  disease  is  usually  so  insidious 
as  to  escape  attention,  but  the  earliest  symptom 
is  pain  in  the  sacrum,  pelvis  and  spine,  increased 
by  pressure  and  movement.  The  gait  becomes 
waddling  and  uncertain,  from  inability  to  flex 
the  thigh  upon  the  abdomen.  There  is  general 
muscular  weakness,  tremor,  spasm  and  con- 
tracture. Spasticity,  increased  knee-jerk,  ankle- 
clonus  and  parsesthesiae  may  occur  and  cause 
error  in  diagnosis.  Examination  of  the  patient 
discloses  the  deformities  already  mentioned. 
The  blood  shows  secondary  ansemia ;  the  urine 
contains  calcium  and  phosphates  in  excess. 

The  disease  may  progress  until  the  patient 
becomes  bedridden  and  dies  of  intercurrent 
disease,  or  spontaneous  improvement  may  occur. 
Early  diagnosis  is  hardly  possible. 

The  treatment  is  on  general  lines.  Phosphorus 
has  given  good  results  and  improvement  has 
frequently  followed  castration  and  oophorec- 
tomy. E.  P. 


ASTASIA-ABASIA 

A  disorganization  of  the  co-ordinated  move- 
ments concerned  in  walking  or  standing  upright, 
\\ath  unimpaired  sensation,  muscular  power  and 
other  movements  of  the  lower  extremities. 

This  disease  is  one  of  the  functional  neuroses  ; 
whilst  occasionally  occurring  as  an  isolated 
manifestation,  it  is  usuaUy  found  associated 
mth  hysteria,  neurasthenia,  chorea  and  epilepsy, 
and  its  etiology  is  that  of  these  allied  disorders. 
It  occurs  in  youth  and  early  adult  life,  and 
equally  in  men  and  women. 

The  patient  cannot  stand  or  walk,  nor  in 
some  cases  even  sit,  but  faUs  forward,  without 
losing  consciousness.  Examination  in  the  re- 
cumbent position  shows  full  power  over  and 
co-ordination  of  the  muscles  upon  which  the 
lost  capacity  for  standing  and  locomotion 
depends.  Sensation,  reflexes,  sphincters  and 
cranial  nerves  show  no  abnormalities  except 
those  of  associated  hysteria.  Sometimes  ^Wth 
loss  of  ordinary  locomotive  power  the  patient 
may  crawl,  swim  or  walk  backwards.  In 
others  there  is  irregular,  partial  or  temporary 
inco-ordination.  The  muscular  weakness  of 
neurasthenia  or  psychasthenia,  e.  g.  in  morbid 
dread  of  paralysis,  may  lead  to  this  condition. 

Astasia-Abasia  must  be  distinguished  from 
organic  and  cerebellar  disease,  labyrinthine 
vertigo  and  myasthenia  grains.  Organic  spinal 
disease  is  accompanied  by  ankle-clonus ;  Babin- 
ski's  sign,  affection  of  sphincters  and  organic 
sensory  changes  would  also  be  found. 

The  ataxia  differs  from  that  of  cerebellar 
disease,  and  in  the  latter  intracranial  pressure 
symptoms  are  present.  In  myasthenia  gravis 
the  loss  of  power  would  be  the  same  stand- 
ing or  lying,  and  the  myasthenic  reaction  is 
conclusive. 

The  prognosis  is  good,  the  treatment  that  of 
other  functional  neuroses.  E.  P. 


DISEASES   OF   THE   MUSCLES 


MYOSITIS 

Acute  Myositis  may  occur  as  a  primary  dis- 
ease, or  it  may  be  secondary  to  various  fevers 
such  as  enteric,  pysemia,  and  other  infections, 
especially  trichina  spiralis.  Acute  polymyositis 
or  dermatomyositis  occurs  at  various  ages,  the 
etiology  being  obscure.  There  is  acute  pain, 
with  swelling  of  the  extremities,  considerable 
tenderness,  rigidity  of  the  muscles,  and  an 
erythematous  rash.  The  onset  is  usuaUy  gradual, 
with  malaise,  headache,  general  weakness  and 
some  pyrexia.  The  rash  may  resemble  erysipe- 
las, erythema  multiforme,  or  erythema  nodosum. 


The  duration  of  the  disease  varies  considerably, 
from  two  or  three  weeks  to  several  months: 
there  may  be  complete  recovery,  or  eventually 
atrophy  may  ensue.  There  is  never  any 
ansesthesia,  and  there  are  no  electrical  changes 
unless  muscular  atrophy  occurs. 

Myositis  is  to  be  distinguished  from  trichi- 
nosis. In  the  latter  there  are  initial  gastric 
disturbances,  followed  by  early  oedema  of  the 
face  and  eyelids.  The  worm  may  be  found 
in  the  stools  or  in  an  excised  portion  of 
the  muscle.  A  high  proportion  of  eosinophile 
leucocytes  will  be  found  in  the  blood,  and 
later     X-ray    examination    may    demonstrate 
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the  calcified    sheaths   of    the   embryos   in  the 
muscles. 

Myositis  Ossificans  is  met  with  usually  in 
young  children  or  in  adolescence.  The  pro- 
gressive form  is  to  be  distinguished  from  the 
form  in  A^hich  ossification  occurs  in  the  single 
muscle,  such  as  rider's  bone,  or  as  the  result  of 
injury.  In  the  progressive  disease  painful 
swellings  arise  in  the  muscles  of  the  back,  espe- 
cially in  the  latissimus,  perhaps  during  infancy  ; 
these  swellings  are  firm,  due  to  local  inflam- 
matory exudation  of  the  muscles;  they  may 
eventually  disappear,  or  they  may  become 
permanent  from  the  deposition  of  bone  in  the 
fibrous  tissue  resulting  from  muscular  atrophy. 
Eventually  after  many  years  in  an  extreme  case 
bony  ankylosis  may  invade  the  whole  skeleton, 
the  patient  may  become  wholly  immovable, 
even  the  jaw  becoming  fixed  from  ossifica- 
tion of  the  masseters  and  temporal  muscles. 
Microdactyly  is  common  in  this  disease. 

W.  H. 

THOMSEN'S    DISEASE 

Thomsen's  Disease,  or  myotonia  congenita,  is 
a  condition  which  should  be  classed  among  the 
myopathies.  It  is  familial,  occurring  in  several 
members  of  the  same  family,  and  it  is  also  notably 
hereditary,  and  it  is  commoner  in  the  male  sex. 
The  peculiarity  of  this  disease  is  the  sudden  and 
prolonged  spasmodic  contraction  occurring  in 
the  muscles  at  the  commencement  of  a  voluntary 
movement,  so  that  the  movement  may  be  in- 
hibited for  several  seconds,  and  the  relaxation 
of  the  muscles  is  correspondingly  slow.  The 
muscles  of  respiration,  swallowing,  the  heart, 
and  other  involuntary  muscles  are  never  affected. 
Flexion  of  the  fingers  in  clenching  the  hand 
exhibits  characteristically  the  slow  relaxation. 
With  repeated  movements  the  myotonic  con- 
dition or  stifiness  appears  to  wear  off,  so  that 
the  patient  may  be  able  to  walk  well  for  miles 
or  carry  on  other  regular  movements,  such  as 
dancing  or  running.  After  a  rest,  however,  the 
myotonic  condition  reappears.  In  the  majority 
of  cases  muscular  atrophy  is  not  seen,  but  in 
some  it  is  well  marked,  the  condition  being 
named  myotonia  atrophica  {q.  i\).  In  this  form 
there  is  symmetrical  weakness  of  the  facial 
muscles,  with  atrophy  of  the  sterno-mastoids, 
vasti,  and  dorsi-flexors  of  the  feet. 

The  family  history  of  Thomsen's  disease  often 
shows  neurotic  strains,  migraine,  mental  w^eak- 
ness,  etc.  Direct  percussion  of  the  muscles 
may  produce  slow  local  contractions  like 
myoidema,  or  rolling  the  nerve  with  the 
fingers,  such  as  the  ulnar  nerve,  may  produce 
slow  wavy  contractions  of  the  muscles  supplied 
by  it. 

The  electrical  reactions  are  peculiar,  the  re- 


actions both  to  faradism  and  to  galvanic  currents 
giving  prolonged  tonic  contractions.  ACC  is 
usually  >  KCC.  Microscopical  examination  of 
voluntary  muscle  fibres  shows  them  to  be  much 
larger  than  in  normal  persons,  their  diameter 
being  about  twice  as  great,  and  it  has  been  shown 
that  the  red  or  sarcoplasmic  fibres  preponderate 
over  the  pale  or  fibrillar  type.  W.  H. 

MYASTHENIA    GRAVIS 

Myasthenia  Gravis,  often  spoken  of  as  myas- 
thenia, is  a  disease  of  uncertain  pathology  in 
which  profound  muscular  weakness  without 
atrophy  is  a  prominent  feature.  The  disease 
attacks  either  sex,  usually  after  adult  life.  The 
weakness  affects  various  muscles,  especially  those 
of  the  limbs,  the  neck,  facial  muscles,  and  the 
muscles  of  respiration  and  deglutition.  Ptosis 
and  varying  degrees  of  external  ophthalmoplegia 
are  common,  and  weakness  of  the  frontalis  and 
of  the  sphincters  of  the  eyes  and  lips  are  also 
frequent.  The  special  characteristic  of  the 
muscular  weakness  in  myasthenia  is  the  rapid 
tiring  of  the  muscles  on  exertion  or  after  repeated 
contractions ;  thus  the  masticatory  muscles  may 
tire  so  rapidly  that  towards  the  end  of  a  meal  the 
lower  jaw  may  drop  of  its  own  weight,  the 
patient  being  unable  to  close  the  mouth.  After 
a  rest  the  muscles  regain  their  power,  the  disease 
being  thus  in  this  respect  the  antithesis  of 
Thomsen's  disease.  Owing  to  the  tmng  of 
deglutition  and  of  the  respiratory  muscles 
suSccative  attacks  may  ensue  and  sudden  death 
may  occur.  Sensory  symptoms  are  not  usually 
present,  though  a  certain  degree  of  pain  has  been 
recorded. 

Various  infections  such  as  influenza,  septic 
sore  throat,  etc.,  have  been  followed  by  the 
disease,  which  is  liable  to  show  unaccountable 
remissions  and  relapses.  In  some  cases  the 
disease  is  steadily  progressive  to  a  fatal  termina- 
tion in  a  year  or  two,  whereas  other  cases  have 
lasted  many  years,  with  periods  of  remission  and 
improvement.  In  a  few  cases  pregnancy  has 
had  a  remarkably  beneficial  effect  upon  the 
symptoms. 

Post-mortem,  many  cases  of  persistence  or 
h^mpho-sarcoma  of  the  thymus  gland  have  been 
recorded,  Avith  lymphocytic  invasion  of  the 
muscles  and  tissues  generally.  The  nervous 
system  shows  no  changes  of  any  kind. 

Electrical  testing  of  the  muscles  in  a  case 
of  myasthenia  usually  shows  the  so-caUed 
myasthenic  reaction,  in  which  repeated  faradic 
shocks  or  tetanizing  the  muscle  by  the  faradic 
current  exhausts  its  contractile  power  to  that 
form  of  current,  though  the  muscles  will  still 
respond  to  galvanism. 

Differential  Diagnosis.  Myasthenia  is  to  be 
distinguished  from  progressive  muscular  atrophy 


GENERAL  MEDICINE 


283 


RAYNAUDS  DISEASE 


by  the  absence  of  muscular  wasting  in  the 
former.  It  may  be  sometimes  difficult  to  dis- 
tinguish from  chronic  bulbar  paralysis,  though 
the  variability  of  the  symptoms  and  the  fatig- 
ability of  the  muscles  both  to  voluntary  efltort 
and  to  faradism  will  decide  the  diagnosis. 

Treatment.  In  the  severer  forms  of  this 
disease  complete  rest  of  the  affected  muscles 
is  essential,  and  special  care  must  be  taken  in 
the  feeding  with  nutritious  semi-solids  so  as 
not  to  provoke  suffocative  attacks.  Strychnine 
and  electrical  baths  may  be  tried  in  the  slighter 
cases,  but  their  benefit  is  at  least  doubtful.  The 
disease  appears  to  be  due  to  a  toxaemia  which 
may  be  originated  in  various  ways,  and  it  is 
possible  in  the  future  that  some  form  of  organo- 
therapy may  be  found  of  value.  W.  H. 

PARAMYOCLONUS    MULTIPLEX 

Often  called  simply  myoclonus,  this  condition 
consists  of  more  or  less  rhythmic  contractions 
of  the  muscles  or  parts  of  muscles  of  the  trunk 
and  limbs,  never  of  the  face.  It  is  notably 
hereditary,  and  affects  males  chiefly.  The 
muscular  contractions  are  symmetrical,  and  are 
usually  worse  on  excitement  or  on  examination, 
and  they  cease  entirely  during  sleep.  There  is 
an  hysterical  variety  of  myoclonus  in  which 
the  isolated  clonic  muscular  contractions  closely 
resemble  the  previous  form,  but  in  which  the 
SAonptoms  are  brought  on  by  overwork,  fright, 
worry  or  other  psychic  disturbances.  The 
patients  complain  of  a  certain  amount  of  weak- 
ness of  the  limbs  and  tired  feeling  on  exertion. 
This  form  may  be  cured  by  massage,  galvanic 


baths,  injections  of  strychnine,  and  rest  from 
work. 

Epileptic  Myoclonus  is  a  familial  form  of  the 
disease,  in  which  the  muscular  contractions  are 
severe  and  affect  the  face  and  tongue  muscles 
as  Avell  as  the  trunk  and  limbs.  The  gait  is 
much  interfered  with,  until  walking  becomes 
impossible.  Eventually  dementia  may  super- 
vene. Myoclonus  is  to  be  distinguished  from 
chronic  chorea,  myokjmiia  or  fibrillary  con- 
tractions, from  convulsive  tic  and  from  hysterical 
spasm.  W.  H. 

PERIODIC    PARALYSIS 

Often  a  family  affection,  usually  in  males 
during  boyhood  or  early  adult  life,  these  attacks 
recur  without  apparent  cause,  and  may  com- 
mence during  sleep.  Weakness  usually  begins 
in  the  legs,  with  a  sensation  of  weariness  and 
heaviness,  which  spreads  Avithin  a  few  hours, 
involving  all  the  muscles  of  the  extremities  and 
even  of  the  trunk  up  to  the  neck.  There  is  no 
pain,  and  sensation  is  unaffected.  The  facial 
and  bulbar  muscles  are  scarcely  ever  involved, 
and  consciousness  is  normal.  The  muscles  lose 
all  their  excitability  both  to  faradism  and  to 
galvanism  during  the  attack.  The  paralysis 
passes  off  after  a  few  hours,  and  the  patient  is 
quite  normal  again.  Occasionally  the  attacks 
develop  very  rapidly,  and  may  pass  off  after  a 
quarter  of  an  hour  or  so,  and  I  have  knoAvn  a 
patient  when  riding  have  to  jump  off  his  horse 
and  lie  down  because  he  felt  one  of  his  attacks 
of  paralysis  coming  on. 

DUatation  of  the  heart  has  been  described  in 
the  attacks.  W.  H. 


VASOMOTOR   AND    TROPHIC   DISORDERS 


RAYNAUD'S    DISEASE 

This  name  is  generally  appUed  to  many 
varieties  of  disease  depending  upon  defective 
circulation,  especially  in  the  extremities. 
Maurice  Raynaud  drew  attention  to  this  morbid 
group  in  1862,  under  the  title  of  local  asphyxia 
and  symmetrical  gangrene  of  the  extremities. 
The  description  given  by  him  was  so  striking 
as  to  receive  immediate  acceptance  by  medical 
opinion,  but  since  that  date  the  term  has  been 
loosely  employed,  and  from  time  to  time  has 
been  used  to  include  circulatory  disturbances 
ranging  from  pallor  of  the  extremities  due  to 
cold,  or  associated  \\\i\\  chilblains,  to  true 
gangrene  of  the  extremities,  depending  on 
obliterative  disease  of  the  arteries  and  veins.  It 
is  desirable  to  make  a  more  discriminating  use 
of  the  term  Raynaud's  Disease,  including  under 
this  title  cases  showing  alteration  of  sensation 


in  the  affected  parts — often  symmetrical — asso- 
ciated with,  or  followed  by,  the  well-known 
triad  of  symptoms,  namely  local  syncope,  local 
asphyxia  and  gangrene,  but  not  including 
those  cases  in  which  similar  symptoms  may 
be  shown  resulting  from  recognizable  disease 
of  the  arteries  and  veins  or  of  the  nervous 
system. 

Cases  of  true  Raynaud's  Disease  occur 
usually  in  young  adults  freciuently  showing  no 
other  indications  of  disease.  The  parts  com- 
monly affected  are  the  extremities,  especially 
the  hands  and  feet,  but  in  some  cases  the  nose, 
cheeks  and  ears,  and  even  other  parts  may  be 
chiefly  or  solely  affected. 

The  symptoms  consist  first  of  pallor  of  the 
affected  parts,  coming  on  it  may  be  suddenly, 
and  associated  with  tingling  or  definite  pain. 
This  stage  is  due  to  constriction  of  the  blood- 
vessels,   especially    the    smaller    arteries    and 
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arterioles,  supplying  the  afifeeted  part.  Follow- 
ing this  stage  of  pallor  is  one  of  intense  erythema 
and  even  purpuric  or  cyanotic  congestion  of  the 
affected  area.  This  stage  in  turn  passes  over, 
the  parts  returning  to  their  normal  appearance, 
but  if  the  constriction  of  the  blood-vessels  has 
been  sufficiently  severe,  or  sufficiently  long, 
portions  of  the  extremity  or  of  the  skin  do  not 
recover  their  vitality,  and  necrose.  The  tips 
of  the  fingers  and  toes  usually  show  the  first 
signs  of  necrosis.  In  severe  cases  much  larger 
areas,  such  as  a  whole  finger,  or  parts  of  the 
fingers  or  of  the  hands  and  feet,  or  large  areas 
of  the  skin  of  the  face  and  ears,  become  gan- 
grenous. The  disease  tends  to  recur,  the  areas 
of  necrosis  becoming  more  numerous  and  extend- 
ing with  repeated  attacks.  In  milder  cases 
the  stage  of  necrosis  is  not  reached,  or  may 
only  occur  very  slowly  and  as  the  consequence 
of  many  repeated  attacks  of  the  disease.  In 
these  cases  the  skin  undergoes  atrophy,  the 
finger-tips  becoming  tapered  or  even  peg-like. 

In  addition  to  the  symptoms  affecting  the 
surface,  visceral  disturbances  have  to  be  noted. 
The  patients  occasionally  suffer  from  abdominal 
pains — it  may  be  of  great  severity — resembling 
colic  ;  alterations  in  the  circulation  of  the  retina 
occur,  producing  amblyopia,  usually  of  tempor- 
ary character,  and  rarely  forms  of  temporary 
paralysis  may  be  noted,  giving  evidence  of 
disturbance  of  the  circulation  in  the  central  or 
peripheral  nervous  systems. 

In  some  cases  Raynaud's  Disease  is  associated 
with  well-marked  changes  in  the  blood,  pro- 
ducing discoloration  of  the  skin,  o-wing  to  the 
deposition  of  blood  pigment,  haemoglobinuria 
and  enlargement  of  the  spleen ;  all  of  these 
indicating  disease  of  the  blood  itself,  or  of 
the  blood-forming  or  blood-destroying  organs. 
Malarial  poisoning  in  certain  cases  is  thought 
to  be  a  predisposing  factor  in  this  disease. 

Treatment.  During  the  attack  attempts  must 
be  made  to  relieve  the  vascular  spasm  and  the 
pain.  The  means  at  our  disposal  to  accom- 
plish these  purposes  are  unfortunately  not 
satisfactory.  The  galvanic  bath  has  been  of 
service  in  some  cases.  It  is  arranged  by  placing 
the  affected  limb  in  a  bath  of  Avarm  salt  solution, 
into  which  is  inserted  the  negative  pole,  the 
positive  pole  of  the  galvanic  circuit  being 
applied  to  the  healthy  skin  of  the  limb  or  some 
other  part  of  the  body.  The  current  should 
be  as  strong  as  can  be  comfortably  borne  bj-  the 
patient;  it  should  be  reversed  from  time  to 
time  and  the  patient  encouraged  to  move 
the  muscles  of  the  limb  in  the  bath.  This 
treatment  may  be  used  both  during  and  in 
the  intervals  of  the  attacks.  High-frequency 
currents  and  faradism  have  also  been  used. 
Rubbing  and  massage  of  the  affected  parts  may 
also    be    attempted,    occasionally    with    some 


advantage ;  often  the  pain  is  so  great  as  to 
prevent  this  treatment  being  used  seriously. 
The  use  of  warmth  during  the  first  stage  of 
pallor,  and  of  cold  during  the  subsequent  period 
of  congestion,  readily  suggests  itself  as  an 
advisable  means  of  treatment,  but  this  method 
is  often  very  uncomfortable  to  the  patient.  The 
administration  of  vaso-dilators  in  the  treatment 
of  the  attack  is  very  disappointing  and  of  doubt- 
ful value.  The  pain  may  be  so  great  as  to 
necessitate  the  administration  of  opium  and 
morphine.  These  drugs  are  specially  called  for 
in  cases  of  long  standing,  when  much  vascular 
degeneration  has  occurred. 

In  the  intervals  of  the  attacks  every  possible 
care  should  be  taken  to  maintain  the  condition 
of  the  circulation  and  of  the  nervous  system  by 
means  of  good  nourishment  and  regular  and 
sufficient  exercise.  Extremes  of  temperature, 
especially  of  cold,  should  be  avoided.  During 
the  cold  weather  the  wearing  of  warm  clothing, 
especially  warm  gloves  and  good  boots,  is  a 
necessity.  The  advantage  of  spending  the 
winter  in  a  warm  climate  is  obvious. 

The  cases  suspected  to  be  of  malarial  origin 
should  be  treated  by  means  of  quinine  at 
the  appropriate  periods.  In  others  the  possi- 
bility of  degeneration  of  the  blood-vessels 
should  not  be  forgotten.  It  is  difficult  to 
be  certain  in  any  case  that  the  blood-vessels 
are  absolutely  sound.  The  frequency  with. 
which  vascular  degenerations  result  from 
syphilis  is  well  recognized,  and  the  possibility 
of  congenital  syphilis  as  an  underlying  factor 
in  the  causation  of  changes  in  the  blood-vessels, 
even  in  young  subjects,  should  not  be  forgotten. 
In  such  circumstances  the  administration  of 
mercury  and  of  iodide  of  potassium  will  be  of 
service  in  diminishing  the  tendency  to  recur- 
rence. When  visceral  and  nervous  manifesta- 
tions occur  in  the  course  of  the  disease,  complete 
rest  is  necessary,  and  appropriate  treatment 
must  be  carried  out  with  the  greatest  solicitude. 

W.  H. 

ANGIONEUROTIC    CEDEMA 

Angioneurotic  (Edema  is  a  paroxysmal  oedema 
of  nervous  origin  usually  affecting  one  of  the 
extremities,  occurring  in  tAvo  forms,  (1)  a  blue 
oedema  of  Charcot,  (2)  oedema  without  vaso- 
motor manifestations. 

In  both  forms  other  neurotic  symptoms  are 
present,  such  as  asthma,  migraine,  neuralgias, 
etc.  The  swelling  often  commences  suddenly 
with  no  apparent  reason,  thovigh  it  may  follow 
a  nervous  shock  or  emotional  excitement.  In 
the  blue  oedema  of  Charcot  the  affected  part 
becomes  cyanotic  and  h3T^)er3esthetic,  with 
considerable  pain,  and  this  aft'ection  may  be 
mistaken  for  cellulitis.     In  the  form  of  oedema 
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without  cyanosis  there  is  usually  some  anal- 
gesia, instead  of  hj-persesthesia,  and  pain  is 
absent. 

Quincke's  Disease,  or  acute  circumscribed 
oedema,  is  a  transient  oedema  affecting  the  skin 
of  trunk  or  limbs  or  even  mucous  membranes. 
The  swelling  develops  very  rapidly  and  is 
elastic  and  scarcely  pits  on  pressure.  The 
disease  is  often  familial  and  hereditary,  and  a 
serious  danger  in  these  cases  is  oedema  of  the 
glottis,  which  may  cause  fatal  suffocation 
unless  tracheotomy  is  done  at  once.  These 
patients  may  be  subject  to  asthma  or  urticaria, 
or  attacks  of  violent  abdominal  colic — angina 
abdominis — due  to  intestinal  oedema,  which  may 
simulate  biliary  or  renal  colic  or  intestinal 
obstruction  (cf.  Henoch's  Purpura).  In  making 
a  diagnosis  of  angioneurotic  oedema  affecting 
one  arm  only,  it  should  be  remembered  that 
remarkable  vasomotor  phenomena  and  oedema 
may  be  due  to  a  cervical  rib ;  X-rays  will  decide 
this  point. 

Chronic  Trophoedema  of  Meige,  or  Milroy's 
disease,  is  a  persistent  oedema  of  one  or  more 
limbs,  or  even  of  a  segment  of  a  limb.  It  may 
be  congenital  or  it  may  be  acquired,  and  more 
than  one  member  of  a  famUy  may  be  affected. 
Usually  there  are  other  neuropathic  symptoms 
present,  the  swollen  limb  pits  on  firm  pressure, 
and  a  chronic  swelling  leads  to  the  development 
of  a  mild  degree  of  elephantiasis.  Acute 
attacks  sometimes  occur  in  which  the  limb 
becomes  swollen,  tense  and  red,  with  rigors, 
pyrexia,  and  abdominal  pain  and  vomiting. 
The  oedema  of  the  limb  diminishes  if  the  part 
is  kept  raised,  though  it  does  not  disappear, 
and  it  returns  when  the  patient  gets  about  again, 
and  is  generally  slowly  progressive.  In  making 
a  diagnosis  of  trophoedema  all  possible  causes  of 
oedema  must  be  previously  eliminated. 

W.  H. 

ERYTHROMELALGIA 

Erythromelalgia,  or  the  red  neuralgia,  affecting 
the  extremities,  usualty  the  feet.  It  occurs 
mostly  in  middle  life  and  is  commoner  in  the 
male  sex.  The  part  becomes  hot  and  swollen, 
bright  red,  with  very  prominent  veins,  whUe 
the  pain  may  be  very  severe,  and  there  is  often 
excessive  sweating  of  the  part.  The  attacks 
are  usually  worse  in  the  evening,  and  are  liable 
to  be  brought  on  by  a  dependent  position  of 
the  limb.  The  patient  may  be  quite  unable  to 
stand,  and  there  may  be  faintness  and  general 
weakness,  with  palpitation,  headache  or  vertigo. 

Unlike  Raynaud's  disease,  the  condition  is 
frequently  unilatera],  and  the  attacks  are  not 
worse  in  winter,  and  indeed  may  be  worse  in 
hot  weather,  though  exposure  and  cold  may  have 
been  the  primary  cause. 


Erythromelalgia  is  sometimes  combined  with 
Raynaud's  disease,  which  may  be  the  sequel 
in  the  affected  part,  or  the  two  conditions  may 
be  present  at  the  same  time  in  different  limbs. 
The  pathology  of  erythromelalgia  is  obscure; 
two  views  that  are  held  are  :  (1)  that  it  is  due 
to  a  vasomotor  neuritis,  (2)  that  it  is  due  to 
an  interstitial  arteritis.  Injuries  to  a  limb  have 
been  followed  by  erythromelalgia,  and  the 
condition  has  also  frequently  been  met  with 
in  chronic  forms  of  neuritis  and  in  spinal 
diseases,  such  as  tabes  and  disseminated 
sclerosis.  In  a  few  cases  in  which  microscopical 
examination  of  the  parts  has  been  possible, 
obliterative  arteritis  and  periarteritis  have  been 
found.  On  the  other  hand,  certain  cases  appear 
to  have  been  functional  in  origin,  and  I  have 
seen  paroxysmal  attacks  in  the  hand  associated 
with  palpitation,  tachycardia  and  insomnia 
occur  in  a  highly  neurotic  woman,  followed  by 
a  complete  recovery. 

The  pain  and  swelling  abate  when  the  limb 
is  kept  raised,  and  the  attacks  can  be  precipi- 
tated b}'  hanging  the  limb  down. 

In  many  the  disease  is  chronic,  and  in  some 
the  agony  is  so  intense  and  persistent  that 
amputation  may  be  necessary.  The  treatment 
that  should  be  tried  is  rest  to  the  limb  in  a 
raised  position.  Application  of  cold  lotions,, 
and  bromide  and  iodide  internally  often  give 
relief,  but  morphia  is  sometimes  necessary. 

W.'  H. 

SCLERODERMIA 

This  is  also  considered  a  tropho-neurosis,  and 
occurs  mostly  in  middle-aged  women.  It  con- 
sists of  a  thickening  of  the  skin  and  subcuta- 
neous tissues,  the  surface  becoming  smooth, shiny 
and  cold,  with  loss  of  wrinkles,the  veins  becoming 
unusually  pronounced.  It  aff'ects  mostly  the 
face  and  neck  and  upper  extremities,  and  the 
upper  part  of  the  trunk.  Abnormal  pigmenta- 
tion or  leucodermia  may  be  present,  and  soon 
atrophy  may  be  noticeable  of  the  deeper  parts 
below  the  dense  unyielding  subcutaneous  tissue. 
Facial  hemi-atrophy  may  be  associated  with 
sclerodermia,  the  bones  and  muscles  sharing 
in  the  atrophy,  and  the  skin  showing  white, 
atrophic,  partially  anaesthetic  patches  known  as 
morphoea. 

Hemi-atrophy  with  sclerodermia  may  also 
involve  the  trunk  and  corresponding  lower 
extremitj''.  Vasomotor  phenomena  such  as 
erythromelalgia  or  Raynaud's  disease  may 
accompany  sclerodermia,  and  the  three  con- 
ditions are  undoubtedly  closely  associated. 
Sclerodactyly  is  the  name  applied  to  the  same 
process  affecting  the  fingers,  which  become 
markedly  atrophic,  while  the  skin  becomes 
tense  and  shmy  and  gangrene  may  supervene. 


GENERAL  MEDICINE 


286 


ACHONDROPLASIA 


The  disease  may  run  a  very  chronic  course,  and 
the  prognosis  as  regards  recovery  is  very 
grave. 

Infants  may  suffer  from  a  similar  condition 
of  the  skin  of  the  trunk,  known  as  sclerema 
neonatorum.     It  is  nearlv  always  fatal. 

W.  H. 

VASOMOTOR    AND    TROPHIC    DISORDERS 

Achondroplasia.  —  A  condition  of  dwarfism 
due  to  intra-uterine  developmental  defect  in  the 
ossification  of  the  bones  laid  down  in  cartilage. 
In  the  first  year  or  eighteen  months  of  life  the 
disease  may  be  easily  mistaken  for  rickets,  and 
the  term  foetal  rickets  and  foetal  cretinism  have 
been  applied  to  it.  The  most  striking  abnor- 
maUty  is  the  shortness  of  the  limbs  in  comparison 
with  the  normal  size  of  the  trunk.  In  the  infant, 
in  addition  to  the  excessive  shortness  of  the 
upper  arms  and  thighs,  the  fingers  are  slightly 
spread  out,  the  so-called  trident  hand,  but  a 
beading  of  the  ribs  at  the  junction  of  the  rib 
cartilage  is  present,  resembhng  the  ricketv 
rosary.  The  fontanelle,  moreover,  is  unduly 
large,  and  the  vault  of  the  skull  is  increased  in 
size,  points  which  are  suggestive  of  rickets. 

In  older  children  the  dwarfism  due  to  the 
shortness  of  the  extremities  is  more  apparent, 
the  femurs  especially  being  short  and  curved, 
while  the  fingers  do  not  reach  below  the  upper 
border  of  the  great  trochanters.  The  abdomen 
is  prominent  and  there  is  marked  lumbar 
lordosis,  the  nose  is  sunken  and  the  skull 
enlarged  owing  to  premature  ossification  of  the 
cartilaginous  base.  The  shortness  of  the  long 
bones  is  also  largely  brought  about  through 
premature  ossification  of  the  epiphyses  due  to 
periosteal  ingrowth.  The  pelvis  is  contracted 
owing  to  tilting  forward  of  the  sacrum,  a  fre- 
quent cause  of  obstetrical  difficulties  in  adult 
life. 

Sexual  development  is  normal,  or  even 
precocious.  Many  of  these  dwarfs  reach  adult 
life  and  maj^  live  to  a  considerable  age.  The 
intellectual  development  as  a  rule  is  normal. 

Oxycephaly. — The  German  "  Turm  Schadel," 
or  tower  skull,  is  a  congenital  mal-development 
of  the  skull  due  to  premature  synostosis, 
producing  a  sagittal  ridge  of  the  medial  frontal 
suture  M'ith  a  dome-shaped  appearance  of 
the  back  of  the  head.  Occasional  other  slight 
skeletal  abnormalities  may  be  present,  a  cer- 
tain amount  of  proptosis  is  common,  and 
optic  atroplu^  is  often  present.  The  disease  is 
occasionally  familial,  and  mental  development 
is  usually  below  the  average. 

Osteogenesis  Imperfecta. — Fragilitas  ossium  is 
a  foetal  developmental  bone  defect,  especially 
of  the  periosteal  ossification.  In  the  new-born 
infant    the    bones  are    excessively  fragile,  and 


fractures  are  easily  produced,  or  may  apparently 
rise  spontaneously ;  they  readily  heal,  however, 
with  the  usual  treatment.  The  bones  are 
fragile  and  porous  and  may  bend  without 
breaking,  the  shafts  of  the  bones  and  the  bones 
of  the  cranial  vault  especially  showing  the 
defective  ossification.  The  disease  is  occa- 
sionally hereditary  and  may  be  familial,  and  is 
to  be  distinguished  from  osteomalacia,  a  pro- 
gressive disease  of  adolescent  and  adult  life. 
Many  of  the  infants  with  fragilitas  ossium  die 
early  from  intercurrent  affections.  The  greatest 
care  is  necessary  in  the  handling  of  the  infants, 
but  occasionally  they  survive,  the  bones 
gradually  becoming  firmer  and  stronger.  Adult 
Life  may  be  reached,  a  fine  skeleton  of  a  man 
aet.  64,  recently  added  to  the  College  of  Surgeons' 
Museum,  shows  extreme  double  scoliosis  and 
curving  of  the  long  bones.  Osteopsathyrosis  is 
another  term  applied  to  this  condition. 

Osteitis  Deformans,  or  Paget's  disease  of  the 
bones,  rarely  in  typical  cases  may  affect  the 
whole  skeleton,  but  it  is  not  nearly  so  rare  when 
it  affects  a  few  bones  only,  notably  those  of  the 
leg  and  thigh.  It  is  a  disease  of  late  middle 
life,  affecting  chiefly  males.  There  is  sometimes 
a  general  shrinkage  of  stature,  with  increase 
in  circumference  of  the  head,  thickening 
and  anterior  curving  of  the  tibiae,  kyphosis, 
deepened  thorax,  and  widened  pelvis.  The 
clavicles  may  be  very  prominent,  and  large 
bosses  of  bone  may  occur  on  the  long  bones. 
The  disease  may  be  hereditary ;  it  lasts  a  great 
many  years  and  does  not  shorten  life,  unless 
from  a  late  development  of  central  sarcoma  of 
the  bones,  which  sometimes  occurs. 

Leontiasis  Ossia,  a  much  rarer  disease  affecting 
the  bones  of  the  skull  and  sometimes  of  the  face. 
Owing  to  the'  increase  in  size  of  the  skull, 
notably  of  the  forehead  and  upper  facial  bones, 
a  suggestion  of  leonine  aspect  may  be  acquired. 
Optic  atrophy  may  occur  as  a  result  of  the  over- 
growth of  the  bones  at  the  back  of  the  orbit. 
A  famous  instance  of  this  disease  Avas  the 
"  elephant  man,"  who  died  in  the  London 
Hospital  after  living  there  some  years.  His 
skull  is  preserved  in  the  hospital  museum. 

Hypertrophic  Pulmonary  Osteo-Arthropathy,  a 
rare  aft'ection,  described  by  Marie,  in  which 
considerable  enlargement  occurs  of  the  ex- 
tremities, hands,  feet,  wrists  and  ankles,  with 
clubbing  of  the  fingers  and  incurved  nails. 
The  disease  is  sIoav  in  development  and  is 
associated  nearly  always  with  chronic  pulmonary 
disease,  especially  chronic  bronchitis,  tuber- 
culosis or  empyema.  It  is  to  be  distinguished 
from  acromegaly  by  the  absence  of  involve- 
ment of  the  bones  of  the  face  and  skull,  or  of 


gigantism 


Spondylose    Rhizomelique,   also    described    by 
Marie,  is  a  progressive  ankylosis  of  the  spine, 
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shoulders  and  hips,  occurring  in  males  in  early 
adult  life.  The  spine  becomes  completely 
rigid,  with  an  antero -posterior  curve,  due  to 
ossification  of  the  ligaments,  associated  Anth  a 
prosressive  atrophy  of  the  cancellous  tissue. 
TheT  thorax  becomes  completely  fixed  and 
immobile,  the  head  movements  much  limited, 
and  the  hip  and  shoulder  joints  partially  fixed. 
Various  infections,  especially  gonorrhoea,  have  • 
been  blamed  as  the  cause,  but  the  etiology  is 
obscure. 

Facial  Hemiatrophy  may  be  produced  by 
congenital  or  infantile  causes  of  wry-neck,  in 
which  the  head  is  draAvn  down  towards  one 
shoulder.  Cure  of  the  torticollis  by  operative 
or  other  treatment,  if  not  delayed  too  long, 
will  usually  arrest  the  development  of  the 
hemiatrophy,  and  by  the  time  adolescence  is 
reached  the  difference  between  the  two  sides 
of  the  face  will  no  longer  be  noticeable. 

Progressive  facial  hemiatrophy  in  adults  is  a 
rare  affection  and  usually  associated  with  signs 
of  a  chronic  neuritis  of  the  fifth  cranial  nerve, 
and  especially  with  a  skin  affection,  morphoea 
or  sclerodermia. 

Destruction    of     the    trigeminal     nerve     by 


injury  or  operation  does  not  set  up  hemi- 
atrophy. Facial  hemiatrophy  may  involve  the 
whole  of  one-half  of  the  face  up  to  the  middle 
line,  causing  shrinkage  of  the  forehead,  cheek 
and  chin,  with  drawing  over  of  the  tip  of  the 
nose.  In  other  cases  part  only  of  the  face  is 
involved,  usually  the  cheek,  which  becomes 
flattened.  There  is  no  pain  in  this  disease, 
but  a  certain  degree  of  numbness  may  be 
present. 

Microcephaly,  a  congenital  condition  of  small 
brain  and  skull,  the  head  measuring  fifteen 
inches  or  less  in  circumference  at  birth.  In 
addition  to  the  small  size  there  is  usually  con- 
siderable deformity  of  the  skull,  the  forehead 
being  low  and  receding,  the  face  narrow,  and 
the  palate  very  high-arched.  Mental  impair- 
ment of  varying  degree  is  the  rule,  down  to 
complete  idiocy  or  amentia.  The  brain  is  of  a 
simple  type,  being  only  slightly  convoluted. 
As  in  other  forms  of  idiocy  epilepsy  is  common. 
Formerly  extensive  trephining  operations  were 
undertaken  in  order  to  provide  room  for  growth 
of  the  brain  by  ablating  large  areas  of  bone,  but 
no  improvement  resulted.  The  only  treatment 
is  educative.  W.  H. 
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DISEASES    OF   THE    MENINGES 

Inflammation  of  the  meninges  of  the  brain 
and  spinal  cord  rarely  occurs  without  some 
involvement  of  the  underlying  nerve  tissues. 
A  more  accurate  name,  therefore,  for  the  con- 
dition termed  meningitis  is  meningo-encephalitis 
or  meningo-myelitis,  according  as  the  meningitis 
is  cerebral  or  spinal  in  its  disposition.  But 
provided  this  fact  be  remembered,  the  word 
meningitis  may  be  retained,  possessing,  as  it 
does,  the  advantages  of  brevity  and  of  long 
usage.  In  the  consideration  of  all  varieties  of 
meningitis  this  point  must  be  constantly  borne 
in  mind,  as  the  symptoms  in  these  diseases 
are  often  due  to  disordered  functions  of  the 
parts  of  the  central  nervous  system  involved, 
rather  than  due  to  mere  inflammation  of  the 
membrane  covering  them. 

Meningitis  may  be  acute  or  chronic,  according 
to  the  course  taken  by  the  disease.  It  may 
involve  the  pia-arachnoid,  when  it  is  termed 
leptomeningitis,  or  the  dura  mater,  when  it 
is  called  pachymeningitis.  Leptomeningtis  is 
usually  general  in  distribution  ;  pachymeningitis 
is  usually  local.  If  the  disease  affects  chiefly  the 
meninges  of  the  brain  it  is  termed  cerebral,  if 
chiefly  the  cord,  spinal,  and  if  the  whole  of  the 
central  nervous  system  more  or  less  equally, 
cerebrospinal.     If  the   word  meningitis  is  used 


without  qualification,  it  is  understood  that 
the  condition  conceived  of  is  acute,  is  a  lepto- 
meningitis, and  is  more  or  less  general  in  its 
distribution.  This  disease  is  of  so  much  greater 
importance  than  any  other  form  of  meningitis 

i  that  its  description  will  be  undertaken  first  and 
will  occupy  the  greater  part  of  the  section. 

Acute  Meningitis. — Acute  meningitis,  like  acute 
inflammation  of  other  serous  membranes,  is 
probably  always  the  result  of  microbic  infec- 
tion. In  the  great  majority  of  cases  the  whole 
cerebro-spinal  axis  is  involved,  but  the  clinical 

I  picture  varies  with  the  anatomical  disposition 
of  the  inflammatory  exudate.  The  disease 
is  therefore  often  subdivided  anatomically. 
Another  division  often  adopted  is  based  upon 
bacteriological  considerations.  These  two  classi- 
fications may  well  be  combined,  seeing  that 
certain  microbes  have  affinities  for  certain 
parts  of  the  central  nervous  system.  As 
already  remarked,  in  most  cases  of  acute  menin- 

I  gitis  careful  post-mortem  examination  shows 
that  the  disease  is  cerebro-spinal.  Indeed, 
were  it  not  so,  the  diagnostic  value  of  lumbar 
puncture  would  be  very  slight ;  whereas  it  is 
very  great ;  even  in  meningitis  giving  only 
cerebral  symptoms  the  spinal  fluid  removed 
from  the  lumbar  region  yields  evidence  of  the 
infecting  microbe  and  of  the  inflammation  caused 
thereby. 
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Classification  of  the  Forms  of  Acute  Meningitis 

Region  affected.  Micro-organisms 

usually  concerned. 
I.  The  Vertex.  Pneumococcus,    Strep- 

(Convolutions    of    the   henii-        tococcus,     Staphylo- 
spheres.)  coccus. 

II.  The  Base.  Tubercle  bacillus. 

(Between  olfactory  lobes  and 
pores.) 

III.  Post-basic  Region.  Meningococcus. 
(Pons  and  cerebellum.)  (Especially  infants.) 

IV.  Cerebro -spinal  Regions.      Meningococcus. 

V.  Spinal  Cord.  Streptococcus,  Tubercle 

(Kare.)  bacillus. 

In  the  folloAving  descriptions  of  meningitis 
four  types  will  be  dealt  with.  These  will 
be  found  to  cover  the  great  majority  of  cases 
that  arise  in  actual  practice.  The  types 
areas  follows: — (1)  Pneumococcal  meningitis; 
(2)  meningococcal  meningitis ;  (3)  tuberculous 
meningitis  ;  (4)  streptococcal  meningitis.  Num- 
bers 1  to  3  are  generally  primary  infections  of 
the  meninges,  in  the  sense  that  there  is  no  focus 
of  disease  immediately  adjacent  to  the  brain 
or  cord  from  which  the  inflammation  spreads. 
Number  4  is  generally  a  secondary  infection, 
spreading  from  some  such  focus  (e.  g.  middle-ear 
disease). 

Pneumococcal  Meningitis. — This  may  be  part 
of  a  general  pneumococcal  infection,  e.g. 
associated  with  pneumonia  or  pleurisy  or  peri- 
carditis or  endocarditis — or  with  more  than 
one  of  these — or  it  may  be  a  disease  of  itself, 
the  whole  brunt  of  the  infection  coming  upon 
the  meninges.  In  the  first  form  it  is  often  quite 
latent,  the  general  condition  of  the  patient  being 
so  bad  that  symptoms  referable  to  the  meningitis 
may  have  gone  unnoticed.  Moreover,  the 
toxic  state  in  pneumonia  is  often  in  itself  pro- 
ductive of  cerebral  symptoms  distinguishable 
Avith  difficulty  or  perhaps  entirely  indistinguish- 
able from  those  of  meningitis  unless  a  lumbar 
puncture  be  performed.  The  condition  is  often 
only  discovered  in  the  post-mortem  room. 

In  the  second  form  of  pneumococcal  meningitis 
the  infection  spends  itself  entirely  upon  the 
meninges,  and  the  disease  may  be  regarded  as 
a  primary  one.  The  chnical  picture  is  that  of  a 
rapidly  developing  fever  with  marked  cerebral 
symptoms,  and  leading,  almost  always,  to  a  fatal 
issue  within  a  few  days.  The  following  account 
will  give  a  fair  idea  of  the  disease. 

(a)  Outset.  This  is  usually  abrupt,  with  a 
rigor  and  rapid  rise  of  temperature,  or,  if  the 
patient  is  a  young  child,  with  a  convulsion  and 
rapid  rise  of  temperature.  Headache  is  early 
and  marked.     Vomiting  is  frequently  present. 

(6)  Signs  of  meningitis  are  usually  those  of 
involvement  of  the  vertex  of  the  brain.  Convul- 
sions may  be  repeated  and  in  some  cases  form 
the  main  feature  of  the  disease,  passing  into 
stupor  and  fatal  coma.     The  headache  is  con- 


tinuous and,  as  is  characteristic  of  the  headache 
of  organic  cerebral  disease,  if  delirium  is  also 
present  these  two  symptoms  concur;  that  is, 
the  patient  is  delirious  about  his  headache. 
This  contrasts  strongly  with  the  headache  and 
delirium  of  toxsemia,  in  Avhich  condition  these 
two  symptoms  alternate.  Thus  in  typhoid 
fever  when  delirium  is  present  the  patient  does 
not  complain  of  headache ;  w  hen  headache  is 
present  the  patient's  mind  is  clear.  The  pulse 
may  be  irregular,  and  is  often  infrequent  in 
relation  to  the  temperature.  It  should  be 
noted  that  in  this  respect  acute  meningitis 
and  typhoid  fever  yield  similar  effects.  The 
tendon  jerks  are  abohshed,  as  also  are  the 
superficial  reflexes  (e.  g.  the  abdominal  reflex). 
Kernig's  Sign  may  be  elicited — on  attempting 
to  flex  the  thigh  upon  the  abdomen  the  leg 
becomes  flexed  upon  the  thigh.  Rhythmical 
hreathing  is  common,  especially  in  children,  the 
respirations  being  "  grouped,"  with  periods  of 
apnoea  between  the  groups.  Or  there  may  be 
true  Chejoie-Stokes  respiration.  02^tic  neuritis 
is  rare,  as  the  disease  usually  progresses  too 
rapidly  for  this  sign  to  appear.  A  blood  count 
shows  a  high  leucocytosis. 

(c)  Lumbar  Puncture.  However  careful  the 
physician  may  be  in  his  observations,  a  con- 
clusion as  to  whether  meningitis  is,  or  is  not, 
present  amounts  at  best  to  a  high  degree  of 
probabihty.  The  writer  well  remembers  a 
distinguished  neurologist  invitmg  students  to 
study  the  symptom-complex  in  a  particular 
case  very  closely,  because  it  appeared  to  be 
such  an  excellent  example  of  acute  meningitis. 
The  patient  died  on  the  fifth  or  sixth  day  of 
his  disease,  and  the  autopsy  revealed  the  signs 
of  acute  staphylococcal  osteomyelitis  of  the 
tibia  with  pj'semia.  The  menmges  were  con- 
gested, but  there  was  no  meningitis.  The 
"  head  sj^mptoms  "  had  been  the  result  of 
intense  toxaemia.  To  this  class  of  case  the 
term  meningism  has  been  applied.  It  is 
only  by  an  examination  of  the  lumbar  puncture 
fluid  that  the  existence  of  meningitis  can  be 
definitely  established,  and  lumbar  puncture 
should,  therefore,  never  be  omitted  in  a  sus- 
pected case  of  the  disease.  In  pneumococcal 
meningitis  the  fluid  is  apt  to  be  slightly  turbid, 
yields  an  increased  amount  of  albumin  and 
a  fairly  large  number  of  leucocytes,  and  it  gives 
a  growth  of  pneumococci  on  culture. 

(d)  Course  and  Termination.  Nearly  all  the 
cases  prove  to  be  fatal,  and  most  of  them  rapidly 
so.  It  is  by  no  means  uncommon  for  death  to 
occur  in  three  or  four  days,  and  a  fatal  issue 
has  been  seen  even  within  twenty-four  hours 
of  the  onset.  A  school-boj^  aged  twelve  years, 
complained  of  severe  headache  at  six  o'clock 
on  a  Saturday  evening,  after  swimmmg  in  the 
afternoon.     During  the  same  evening  he  became 
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delirious  and  was  found  to  have  a  temperature 
of  102-103°  F.  He  was  drowsy  on  Sunday 
morning,  delirium  and  headache  continued, 
and  he  died  on  Sunday  evening.  The  post- 
mortem examination  revealed  a  thick  layer  of 
greenish  pus  over  the  whole  of  the  convexity 
of  the  brain.  ("  And  when  the  child  was  grown, 
it  fell  on  a  day,  that  he  went  out  to  his  father 
to  the  reapers.  And  he  said  unto  his  father. 
My  head,  my  head.  And  he  said  to  a  lad, 
Carry  him  to  his  mother.  And  when  he  had 
taken  him,  and  brought  him  to  his  mother,  he 
sat  on  her  knees  till  noon,  and  then  died.") 

In  some  cases  the  fatal  termination  is  delayed 
for  as  long  as  a  Aveek,  and  in  rare  instances 
recovery  occurs.  Xo  doubt  the  gravity  of  the 
disease  is  due  to  the  rapid  development  of  the 
pneumococcal  exudate  in  the  pia  mater  and 
the  intense  inflammation  of  the  subjacent  grey 
matter  of  the  brain. 

Meningococcus  Meningitis.  —  This  form  of 
meningitis  occurs  not  infrequently  in  epidemic 
form  (epidemic  cerebro-spinal  fever) ;  sporadic 
cases  are  quite  common  in  England,  and  the  com- 
monest variety  of  these  is  the  so-called  cervical 
opisthotonus  of  infants.  So  far  as  this  country 
is  concerned,  therefore,  two  types  of  cases  occur. 

{a)  Post-Basic  Meningitis  (Cervical  Opistho- 
tonus).— This  is  the  least  chronic  form  of  the 
disease,  and  chiefly  affects  infants.  It  was 
originally  described  by  Lee  and  Barlow,  Avho 
recognized  that  the  condition  was  a  definite 
entity  and  were  able  to  exclude  rickets  and 
syphilis  as  essential  causes.  The  onset  of  the 
disease  is  usually  rather  insidious,  though  it 
may  be  ushered  in  by  vomiting,  or  by  convul- 
sions, or  by  bronchial  catarrh.  The  degree  of 
fever  is  not  usually  high,  and  in  quite  a  number 
of  the  cases  the  disease  is  afebrile.  The  child 
is  apathetic,  often  drowsy,  even  from  the  first, 
and  rarely  shows  the  peevish  state  so  common 
in  tubercular  meningitis.  The  infant  Avastes 
rapidly,  and  may  become  extremely  emaciated. 
The  most  constant  clinical  feature  is  the  stiffness 
of  the  neck,  which  leads,  as  the  disease  develops, 
to  a  marked  degree  of  retraction  of  the  head, 
giving  rise  to  the  original  name  of  the  disease. 
In  some  cases  this  retraction  is  so  marked  that 
the  occiput  touches  the  buttocks.  This  clinical 
picture  is  probably  pathognomonic.  Feeding 
is  rendered  difficult  and  recourse  must  often  be 
had  to  the  nasal  tube. 

[h)  Cerebro-Spinal  Meningitis  (Cerebro-Spinal 
Fever  ;  Spotted  Fever). — All  forms  of  meningitis, 
including  tubercular  meningitis,  tend  to  be 
cerebro-spinal  in  character,  as  is  proved  not  only 
by  the  symptoms,  but  also  by  post-mortem 
examination ;  remoA^al  of  the  cord  usually 
demonstrates  more  or  less  exudate  upon  this 
organ,  especially  about  the  lumbar  enlarge- 
ment. But  it  is  in  meningococcal  cases 
10 


especially  that  spinal  as  well  as  cerebral  symp- 
toms are  apt  to  be  present — hence  the  associa- 
tion of  the  name  ''  cerebro-spinal  "  AA-ith  the 
meningococcus.  The  mode  of  entry  of  the 
meningococcus  into  the  body  is  not  definitely 
knoAAai,  but  there  are  reasons  for  thinking  that 
it  is  by  Avay  of  the  nose  or  throat. 

(i.)  Onset.  This  is  usually  less  abrupt  than 
in  pneumococcal  meningitis,  but  is  occasionally 
fulminating.  At  times  it  is  insidious.  Initial 
symptoms  are  headache,  pains  in  the  back  and 
limbs,  fever,  constipation — the  symptoms,  in  fact, 
of  any  acute  infectiA^e  condition.  It  is  not  at  all 
unusual  to  see  broncliitis  present,  and  in  some 
cases  a  definite  broncho-pneumonia  occurs,  a 
most  misleading  feature.  A  rash  is  occasionally 
present,  but  this  is  as  often  a  simple  erythema 
(roseolar  or  papular)  as  a  purpura ;  it  is  in  the 
epidemic  cases  chiefly  that  the  petechise  givmg 
rise  to  the  name  "  spotted  fever  "  are  common. 
In  England  these  petechise  are  almost  confined 
to  the  A^ery  acute  cases. 

(ii.)  General  Symptoms  during  the  Course  of 
the  Disease.  The  fever  tends  to  be  of  the 
intermittent  A^ariety,  and  sometimes  this  is  a 
strikhig  feature.  Sweats  occur,  occasionally 
profuse  and  acid  in  smell,  as  in  acute  rheu- 
matism. The  patient  wastes  rapidly  and  be- 
comes anaemic.  A  high  leucocytosis  (20,000- 
30,000)  is  the  rule.  The  joints  are  affected  in 
some  cases,  and  a  definite  arthritis  may  occur, 
not  rarely  becoming  pustular.  In  some  of 
these  cases  a  mixed  infection,  as  by  meningo- 
coccus plus  staphylococcus  aureus,  is  present. 
Rarely  a  true  septiccemia  occurs  and  leads  to  a 
rapid  and  fatal  termination. 

(iii.)  Symptoms  and  Signs  referable  to  the 
involvement  of  Nerve  Structures.  Headache  is 
almost  constant,  often  concurring  AAith  delirium. 
Convulsions  are  not  so  common  as  in  pneumo- 
coccal and  streptococcal  meningitis  —  and  if 
the  patient  is  a  young  adult  or  adult  are 
distmctly  uncommon.  Stupor  is  common,  or  a 
less  degree  of  coma  amounting  to  no  more  than 
droAvsiness.  The  patient  may  lie  in  a  state 
of  droAvsiness  for  long  periods  of  time.  The 
head  is  usually  retracted,  as  in  the  infantile  cases, 
but  to  a  less  marked  degree.  The  neck  is  stiff 
and  painful ;  the  hack  and  limbs  share  the  same 
condition.  The  pains  may  be  A'ery  severe, 
usually  radiatmg  from  the  trunk,  but  sometimes 
of  an  isolated  and  local  nature.  The  reflexes 
and  tendon  jerks  are  early  abolished,  and 
usually  remain  absent  during  the  course  of 
the  disease.  Babinski's  sign  (extensor-plantar 
response)  is  often  present.  The  sphincters 
usually  escape,  but  of  course  if  the  stupor 
becomes  intense  mvoluntary  micturition  and 
defsecation  may  occur.  Bed-sores  develop  at 
times,  especially  if  the  degree  of  emaciation 
is  extreme,  Avhich  it  sometimes  is.      T.  J.  H. 
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DISEASES    OF   THE    SPINAL   CORD 


DISEASES   OF   THE    MOTOR    TRACTS 
Anterior  Poliomyelitis 

Acute  Anterior  Poliomyelitis,  infantile  paralysis 
or  poliomyelitis,  is  an  acute  infective  process 
due  to  an  unknown  ultra-microscopical  infective 
agent  which  will  pass  through  a  Berkefeld  filter. 
It  is  both  endemic  and  epidemic,  occurring 
mostly  in  the  hot  months  and  usually  in  children 
from  twelve  months  to  six  years  old ;  both  below 
and  above  these  ages  it  is  less  common.  Acute 
anterior  poliomyeUtis  occasionally  occurs  in 
adults  even  in  late  middle  Hfe,  but  this  is  very 
rare.  The  affection  is  probably  acquired  through 
the  upper  nasal  passages.  The  stress  of  the  in- 
fection falls  upon  the  grey  matter  of  the  anterior 
horns,  though  occasionally  the  pons  and  even 
the  cortex  may  be  involved.  Degeneration  of 
the  anterior  horn  cells,  \^dth  areas  of  thrombosis 
and  small  hsemorrhages  are  found. 

At  the  onset  there  is  usually  fever  of  100°  to 
102°  F.  with  malaise  and  fretfulness ;  pain  in 
the  back  is  sometimes  severe,  especially  in  the 
older  patients,  and  after  a  day  or  two  one  or 
more  limbs  may  be  found  paralysed  and  flaccid ; 
after  the  first  few  days  a  general  urticaria  is 
sometimes  seen.  The  loAver  limbs  are  affected 
about  six  times  more  frequently  than  the  upper. 
At  first  the  paralysis  is  much  more  widespread 
than  that  shown  in  the  sequel,  and  an  initial 
complete  paralysis  of  both  lower  extremities 
in  a  child  may  to  a  large  extent  disappear, 
leaving  behind  only  a  residuum  of  weakness  in 
the  muscles  below  the  knee  on  one  side. 

AU  degrees  of  severity  of  infection  are  to  be  met 
with  in  epidemics.  The  febrile  stage  may  occur 
without  paralysis  and  yet  another  child  in  the 
same  house  may  develop  partial  paralysis  clear- 
ing up  after  a  few  days,  while  yet  a  third  may 
suffer  severely  with  permanent  motor  damage. 
Pain  is  sometimes  present  and  tenderness  of 
the  skin  and  limbs,  but  more  often  they  are 
absent  and  the  sphincters  are  not  involved 
beyond  temporary  retention  of  urine.  The 
muscles  are  affected  in  groups  corresponding  to 
spinal  segments,  not  to  peripheral  nerves,  and 
the  reflexes  of  affected  muscles  mil  be  lost.  The 
muscles  are  flabby  and  wasting  rapidly  sets  in, 
with  reaction  of  degeneration  in  the  most 
damaged  muscles  after  a  few  weeks  have  elapsed. 

Improvement  usually  commences  after  a  few 
days,  and  those  muscles  whose  faradic  irrita- 
bility is  not  lost  Avill  recover  completely.  The 
disease  is  usually  not  symmetrical,  there  is  no 
rigidity,  on  the  contrary  there  is  marked 
tlaccidity  of  the  paralysed  muscles  and  sensa- 
tion is  quite  unimpaired. 

Treatment.     The  child  should  be  kept  \jing 


on  one  side  and  a  simple  febrile  mixture  given, 
no  direct  means  of  attacking  the  infective  agent  i 
being  yet  known.  As  soon  as  the  tenderness' 
of  the  skin  and  muscles  Avill  allow,  massage  should 
be  commenced  with  galvanism  to  the  paralysed 
muscles ;  the  current  must  be  given  cautiously 
at  first  to  avoid  making  the  child  cry  and  it  may 
be  given  with  advantage  in  its  daily  bath. 
Strychnine  is  also  of  service,  at  a  later  stage 
gymnastics  and  exercises  may  be  added,  and  the 
treatment  is  to  be  maintained  if  possible  for  two 
years  to  get  the  best  results.  Contractures  and 
deformities  may  result  owing  to  the  paralysed 
muscles,  and  these  must  be  treated  as  the}''  occur. 
Subacute  Poliomyelitis  occurs  in  adults  in 
chronic  lead-poisoning  and,  rarely,  is  a  late  sequel 
of  sypliilis ;  other  cases  of  obscure  origin  are 
also  met  with.  The  weakness  progresses  for  a 
few  weeks  or  months  and  is  then  stationary, 
wasting  follows  the  weakness  and  partial 
reaction  of  degeneration  is  found.  The  form 
in  lead-poisoning  is  usually  limited  to  the  in- 
trinsic muscles  of  the  hands ;  when  of  syphihtie 
origin,  to  the  deltoids  and  biceps,  and  this  is 
usually  more  or  less  symmetrical.  W.  H. 

MOTOR    NEURON   DISEASES 

Progressive  Muscular  Atrophy.  ^ — ^A  slowly 
progressive  form  of  weakness  and  muscular 
wasting,  dependent  upon  a  chronic  degeneration 
of  anterior  horn  ceUs,  affecting  mostly  the  upper 
extremities.  It  is  not  to  be  distinguished  from 
chronic  anterior  poliomyehtis,  which  is  Tsome- 
times  described  as  a  separate  disease.  It  is  a 
disease  of  middle  life,  commoner  in  men  than 
in  women  and  of  obscure  causation,  though 
sometimes  following  injury.  Most  commonly 
the  weakness  and  wasting  appear  first  in  the 
small  muscles  of  the  hand,  the  thenar  and  first 
dorsal  interosseus  muscles  especially.  Slowly 
the  thenar  eminence  becomes  flattened,  with 
a  marked  hollow  between  the  metacarpal  bones 
of  the  thumb  and  index  finger,  the  hypothenar 
muscles  are  much  less  involved.  Next  the 
weakness  and  atrophy  may  spread  to  the  exten- 
sors of  the  fingers  and  wrist,  or  may  involve 
the  deltoid  and  biceps,  the  middle  and  lower 
portions  of  the  trapezius,  and  the  serratus 
anterior.  The  upper  portion  of  the  trapezius, 
the  latissimus  and  the  triceps  are  usually  spared. 
The  extensors  of  the  head  are  sometimes  severely 
affected,  causing  falling  forward  of  the  head 
upon  the  breast.  Commencing  in  one  upper 
extremity,  the  atrophy  next  involves  the  corre- 
sponding upper  limb,  but  as  a  rule  not  sym- 
metrically. The  lower  extremities  are  com- 
paratively rarely  affected ;  occasionally  some  of 
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the  trunk  muscles  and  even  the  diaphragm  may 
be  involved. 

In  the  form  of  the  disease  described,  where 
the  lesion  is  strictly  hmited  to  the  lower  motor 
neuron,  there  will  be  no  spasticity  or  increase 
of  deep  reflexes ;  indeed  deep  reflexes  may  even 
diminish  or  disappear  when  the  particular 
muscles  concerned  in  the  reflexes  are  affected. 
Bulbar  paralysis  in  this  form  is  also  very  rare. 
Fibrillary  tremors  mil  be  observed  in  the  wasting 
muscles,  and  slight  vasomotor  changes  are  often 
noticeable  in  the  periphery  of  the  wasting  limb, 
namely  chilliness  of  the  limb  and  tendency  to 
cyanosis.  Sensation  is  entirely  unaffected,  and 
pain  is  usually  absent ;  the  disease  may  run  its 
course  in  eighteen  months,  but  often  lasts  several 
years  before  death  from  increasing  weakness  or 
pneumonia  occurs.  The  electrical  reactions 
show  mostly  diminution  of  excitability  both  to 
faradism  and  galvanism  in  the  wasting  muscles, 
with  KCC  >  ACC.  In  some  cases  in  certain 
muscles  partial  reaction  of  degeneration  may  be 
obtained. 

Etiology.  Rarely  due  to  sypliiUs,  this  disease 
has  foUowed  trauma  and  lead-poisoning,  but  its 
origin  is  usually  obscure. 

Treatment.  Usually  refractory  and  steadily 
progressive  in  spite  of  all  treatment,  a  certain 
number  of  cases  appear  to  benefit  by  strychnine 
administered  hypodermically,  in  doses  var;y'ing 
from  Jfy  to  yV  of  a  grain  of  the  hydrochloride 
given  twice  a  day.  Galvanism  and  massage 
have  little  or  no  effect  in  staying  the  progress 
of  the  disease. 

Differential  Diagnosis.  This  disease  is  to  be 
distinguished  from  subacute  poUomyelitis,  in 
which  the  onset  of  the  weakness  precedes  the 
atrophy,  and  in  which  reaction  of  degeneration 
is  found.  SyringomyeHa  may  be  distinguished 
by  the  presence  of  areas  of  analgesia  and  therm - 
anaesthesia,  scoliosis,  arthropathies,  and  per- 
haps trophic  sores  ;  the  duration  of  this  disease 
is  also  very  much  more  chronic.  There  is  an 
infantile  form  of  progressive  muscular  atrophy 
which  is  known  as  the  Werdnig-Hoffmann  type. 
This  disease  may  be  familial,  severa,l  successive 
children  in  a  family  being  affected.  After  the 
first  few  weeks  of  fife  progressive  weakness  of 
the  trunk  and  limbs  sets  in,  commencing  at  the 
shoulders  and  hips,  and  ending  in  complete 
flaccid  paralysis,  only  slight  movements  of  the 
fingers  and  toes  remaining ;  the  deep  reflexes 
are  lost.  Sensation  is  normal  and  there  is  no 
pain,  the  children  take  food  well  and  the  wasting 
is  often  hidden  by  the  subcutaneous  fat.  Death 
usually  occurs  in  a  few  weeks  from  broncho- 
pneumonia. Post-mortem  there  is  found  atrophy 
of  the  anterior  horn  cells  and  anterior  roots. 
This  disease  is  to  be  distinguished  from  spinal 
haemorrhage  at  birth,  amyotonia,  infantile 
scurvy  and  myopathy. 


Amyotrophic  Lateral  Sclerosis  differs  from  pro- 
gressive muscular  atrophy  by  the  lesion  involv- 
ing the  upper  motor  neuron  as  well  as  the  lower, 
that  is  to  say,  in  addition  to  the  atrophy  of  the 
anterior  horn  cells  and  muscles  there  is  wasting 
of  the  pyramidal  fibres  in  cord  and  brain  up  to 
their  origin  in  the  motor  cortex.  The  muscular 
wasting  is  identical  A\-ith  that  of  progressive 
muscular  atrophy,  though  usually  less  A\ide- 
spread,  while  the  reflexes  are  increased  with 
ankle  clonus  and  extensor  plantar  reflex ;  the 
disease  runs  a  shorter  course  and  ends  with 
bulbar  paralysis  and  death  in  one  and  a  half  to 
two  years. 

Chronic  Bulbar  Paralysis. — Often  a  terminal 
stage  of  amyotrophic  lateral  sclerosis,  but  it  may 
occur  alone.  Atrophy  of  the  Ups  and  tongue, 
with  paralysis  of  the  soft  palate  and  constrictors 
of  the  pharynx  and  occasionally  of  the  laryngeal 
abductors  develops  slowly,  causing  progressive 
difficulty  in  deglutition,  nasal  regurgitation  and 
thickened  raucous  articulation.  Dribbhng  of 
saliva  is  frequent,  and  these  patients  are  often 
markedly  emotional. 

Treatment.  At  first  liquids  and  semi-solids 
should  be  given,  at  a  later  stage  tube  feeding 
may  be  necessary ;  death  usually  occurs  from 
inanition  or  aspiration  pneumonia  in  one  to 
two  years.  Atrophy  of  the  nucleus  ambiguus, 
hypoglossal  and  seventh  nerve  nuclei  is  found. 
Partial  bulbar  paralysis  may  also  occur  in 
syringomyelia,  syphilitic  and  other  forms  of 
basal  meningitis,  tumour  of  the  medulla  and 
pons,  etc. 

Progressive  Neural  Muscular  Atrophy.  —  A 
chronic  slowly  progressive  atrophy  in  either 
sex,  nearly  always  symmetrical,  commencmg  in 
the  muscles  of  the  legs  and  feet,  sometimes 
known  as  peroneal  atrophy,  or  the  Charcot - 
Marie -Tooth  type.  It  begins  usually  m  later 
childhood  and  sometimes  in  later  middle  life. 
It  is  occasionally  familial  in  type.  Pes  cavus, 
or  other  forms  of  talipes  are  common  and  may  be 
the  initial  symptoms.  The  knee  and  Achilles 
jerks  are  lost  early  and  some  unsteadiness  in 
gait  is  usual,  over  and  above  the  weakness  and 
"  steppage  "  gait  due  to  foot-drop.  The  wast- 
ing slowly  advances,  involving  the  lower  portion 
of  the  thighs  and  next  the  intrmsic  muscles  of 
the  hands,  causing  claw'-hand  ;  the  atrophy  onty 
rarely  becomes  generalized ;  sensory  disorders 
are  slight,  amounting  only  to  numbness  of  the 
extremities  ;  vasomotor  troubles  in  the  feet  may 
be  met  with  suggestive  of  Raynaud's  disease. 
Post-mortem,  slight  combined  sclerosis  and 
atrophy  of  anterior  horn  cells  in  the  cord  and 
of  the  peripheral  nerves  have  been  found. 

Hypertrophic  Interstitial  Neuritis. — A  rare  form 
of  muscular  atrophy  similar  to  the  foregoing, 
described  by  Dejerme,  Sottas  and  Thomas, 
commencing     in     childhood,     associated     with 
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severe  lightning  pains,  deep  anaesthesia,  ataxy, 
Argyll-Robertson  pupils  and  kypho -scoliosis. 
In  addition  to  the  spinal  changes  described 
above,  hypertrophy  is  found  of  the  peripheral 
nerves  and  spinal  roots. 

Progressive  Muscular  Dystrophies. — The  various 
classified  forms  are  closely  allied  and  tran- 
sitional forms  occur,  but  all  are  probably 
varieties  of  the  same  disease  and  are  due  to 
congenital  abiotrophy,  or  tendency  to  premature 
malnutrition  and  disappearance  of  the  striped 
muscles.  Certain  features  are  common  to  them 
all,  their  hereditary  and  famihal  occurrence,  the 
marked  symmetry  of  the  affection,  in  the  large 
majority  absence  of  involvement  of  the  sphinc- 
ters, or  of  sensation,  and  the  absence  of  signs  of 
degeneration  m  the  nervous  sj'stem.  The 
muscle  fibres  are  primarily  affected  and  giant 
fibres  often  occur. 

1.  The  Pseudo-Hypertrophic  Type  affects  the 
male  sex  almost  entirely,  the  weakness  usually 
declaring  itself  in  early  childhood,  but  some- 
times it  is  delayed  until  adult  age.  Hyper- 
troph}^  of  some  muscles,  especially  the  deltoids 
and  infraspinati,  is  associated  with  atrophy  of 
other  groups,  particularly  the  upper  arm, 
shoulder -girdle  muscles  and  thighs ;  the  trunk 
muscles  are  affected  later  and  contractures 
causing  deformities  may  develop,  while  the  deep 
reflexes  of  the  affected  muscles  are  lost.  When 
the  disease  is  fully  developed  there  is  marked 
lordosis,  the  gait  is  of  a  waddling  type,  and  the 
patient's  method  of  rising  off  the  floor  is  char- 
acteristic, the  so-called  "  climbing  up  the  legs." 

2.  Erb's  Juvenile  Type  affects  both  sexes  and 
is  usually  later  in  onset  than  the  pseudo-hyper- 
trophic.  There  is  no  pseudo -hypertrophy,  but 
the  muscular  atrophy  in  its  grouping  resembles 
the  former  type.  Lordosis  is  observed  when 
the  back  is  affected,  and  ultimately  the  patient 
may  deserve  the  epithet  "  living  skeleton." 

3.  Facio-scapulo-humeral,  or  Landouzy-Dejerine 
Type,  sometimes  called  the  infantile  owing  to 
the  congenital  weakness  of  the  eyes  and  lips  in 
some  cases.  The  weakness  of  the  sphincter 
muscles  of  the  eyes  and  lips  produces  the 
symptom  known  as  "  myopathic  facies,"  and  the 
skeletal  atrophy  may  not  arise  until  adolescence 
or  even  much  later.  This  form  is  practicalh^ 
the  same  as  Erb's  type  Adth  additional  facial 
weakness. 

4.  Myotonia  Atrophica  may  be  looked  upon 
as  a  combination  of  myopathy  with  Thomsen's 
disease ;  it  usually  affects  males,  the  atrophy 
generally  commencing  after  adolescence  in  the 
sterno-mastoids,  forearm  and  hand  muscles  and 
vasti  in  the  thighs,  together  \\ith  the  myopathic 
facies.  A  peculiar  symptom  of  this  type  is  the 
slow  relaxation  of  the  grip  with  other  signs  of 
Thomsen's  disease. 

5.  Amyotonia    or   Myotonia    Congenita   is   best 


included  ^ith  the  myopathies.  From  birth 
there  is  noticeable  extreme  hypotonia  of  the 
limbs  and  trunk,  with  double-jointedness.  The 
dorsum  of  the  foot  \s-iil  He  along  the  tibia,  and 
there  is  corresponding  flexibility  of  other  joints; 
the  muscles  are  extremely  small  and  their 
strength  is  correspondingly  slight,  while  the 
deep  reflexes  are  absent.  The  disease  differs 
from  the  other  myopathies  in  its  progressive 
tendency  to  improvement. 

Landry's  Paralysis.  —  An  acute  progressive, 
flaccid  paralysis  of  doubtful  origin,  probably 
infective,  Avith  slight  pjTCxia,  beginning  gener- 
ally in  the  legs  and  spreading  upwards  to  involve 
the  trunk  and  upper  extremities  in  from  one  to 
three  or  four  weeks.  Neither  sensation  nor  the 
sphincters  are  affected,  the  deep  and  superficial 
reflexes  are  lost,  and  there  is  little  or  no  muscular 
wasting.  The  majority  of  cases  end  fatally 
from  respiratory  failure.  Post-mortem,  various 
slight  changes  have  been  described  in  the  spinal 
meninges  and  cord,  but  nothing  characteristic. 

The  disease  is  to  be  distinguished  from  polio- 
mA'elitis,  acute  ascending  myelitis  and  multiple 
neuritis. 

Primary  Lateral  Sclerosis  due  to  a  chronic 
primary  degeneration  of  the  pyramidal  tracts  is 
a  rare  disease.  Cases  commonly  diagnosed  as 
lateral  sclerosis  are  usually  cases  of  combined 
sclerosis,  disseminated  or  amyotrophic  sclerosis, 
or  secondary  to  an  overlooked  transverse 
myelitis,  or  even  to  pressure  paraplegia  from 
caries  of  the  spine,  tumour,  etc. 

Pure  primary  lateral  sclerosis,  however,  is 
met  with,  and  may  develop  either  as  a  para- 
plegia, or  in  the  hemiplegic  form,  in  which  one 
side  is  involved  before  the  other.  Sensation 
is  unaffected.  Its  development  is  slow  over  a 
number  of  years,  and  the  usual  signs  of  spas- 
ticity are  intense.  In  the  legs  the  spasm  is 
of  extension  and  adduction  at  first,  but  ultim- 
ately the  flexor  muscles  overcome  the  extensors, 
and  in  the  later  stages  the  knees  are  dra^n  up 
to  the  chin  with  the  heels  resting  on  the  buttocks. 
Death  usually  occurs  from  intercurrent  pneu- 
monia, or  from  cystitis. 

Hereditary  Spastic  Paraplegia  is  a  family  form 
of  lateral  sclerosis,  the  lesion  being  chiefly  one  of 
the  pyramidal  columns  and  only  slightly  m  the 
posterior.  Pes  cavus  and  even  scoliosis  may  be 
present  and  the  disease  runs  a  very  chronic 
course. 

Spastic  Paralysis  of  Children  (Little's  Disease). — 
Under  this  heading  may  be  included  a  variety 
of  clinical  types,  due  to  various  lesions,  mostly 
congenital.  The  symptoms  are  briefly — weak- 
ness and  rigidity  of  the  legs  and  sometimes  of 
the  arms,  A\ith  increase  of  the  deep  reflexes  but 
no  sensory  disturbance.  The  gait  is  spastic, 
and  adductor  spasms  may  cause  cross-legged 
progression.     A  variable  degree  of  involuntary 
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inco-ordinate     movement     affects     the     arms, 
sometimes    the    face    and    legs    also.     Mental 

•     impairment  is  not  uncommon,  and  epilepsy  and 
imbecility  are  frequent. 
Various  causes  have  been  found  post-mortem 

'  for  these  conditions.  The  lesion  may  occur  at 
birth,  such  as  c^^anosis  from  prolonged  labour, 
or  meningeal  haemorrhage,  usually  at  the  vertex. 

'  Acute  encephahtis  may  damage  the  cortex  either 
before  birth  or  during  childhood,  and  atrophic 
lobar   sclerosis   and   porencephaly   may   result. 

'     In  others  again  the  lesion  is  purely  of  the  basal 

'  ganglia,  the  cortex  escaping  entirely,  and  in  such 
the  mental  functions  are  unimpaired  and  epilepsy 
is  rare ;  it  is  these  cases  especially  which  develop 
the  most  intense  inco-ordinate  movements  of 
arms,  face  and  legs  knoAMi  as  double  athetosis. 
In  these  latter,  though  mobile  spasm  is  present, 
there  is  no  true  spasticity,  but  hypotonus. 

In  the  treatment  of  Little's  disease  massage, 
gymnastics  and  patient  education  are  the  most 
important  points  ;  the  children  are  usually  slow 
in  learnincf  and  a  few  years  behind  their  age  in 
intelligence  and  strength.  Plastic  surgery  is 
usually  to  be  deprecated,  though  of  occasional 
service.  With  increase  of  years  there  is  a  slight 
tendency  to  improvement. 

Amaurotic  Family  Idiocy. — An  infantile  cerebral 
degeneration  confined  to  the  Hebrew  race. 
Infants  showing  progressive  flaccid  paralysis 
together  with  signs  of  mental  impairment,  pro- 
gressing to  idiocy,  together  with,  the  gradual 
development  of  total  blindness  due  to  optic 
atrophy.  A  cherry-red  spot  in  the  macula  is 
the  characteristic  ophthalmoscopic  sign ;  death 
is  invariable,  generally  in  the  second  year. 

Erb's  Syphilitic  Spinal  Paralysis.  —  A  com- 
bined sclerosis  of  sj^hilitic  origin,  characterized 
by  slow  development  and  spastic  gait,  with. 
increased  deep  reflexes,  early  sphincter  weak- 
ness, slight  tactile  loss  in  the  legs  and  hypo- 
tonicity  of  the  muscles,  rather  than  contrac- 
tures. The  lesion  is  probably  generally  secondary 
to  sj^hihtic  vascular  disease  in  the  spinal  mem- 
branes. The  course  of  the  disease  is  slow  and  it 
may  become  stationary  for  many  years,  or  even 
improvement  may  occur  under  antisyphihtic 
treatment. 

Secondary  Spastic  Paralysis.  —  A  paraplegia 
developing  acutely  or  slowly  from  a  transverse 
or  diffuse  lesion  in  the  dorsal  or  cervical  cord. 
The  extensor  and  adductor  spasm  in  the  legs  is 
a  marked  feature  leading  to  the  so-called  clasp- 
knife  rigidit}"  of  the  knees  ;  the  deep  reflexes  are 
increased,  with  knee  and  ankle  clonus,  the  plan- 
tar reflexes  are  extensor  and  the  abdominal  re- 
flexes absent.  There  is  incontinence  of  faeces  and 
urine,  and  varying  degrees  of  anaesthesia  on  the 
lower  half  of  the  body  are  usual.  With  a  lesion  of 
the  cervical  cord  the  spasticity  Mill  involve  the 
arms  as  well  as  the  legs. the  arms  being  semi-flexed 


at  the  elbows.  If  the  transverse  lesion  is  total, 
flaccid  paralysis  will  replace  the  spasticity,  with 
absent  deep  reflexes  and  total  anaesthesia  up  to 
the  level  of  the  lesion. 

Hysterical  Spastic  Paralysis  may  simulate  the 
organic  disease  somewhat  closely.  There  may 
be  cataleptic  rigidity  of  the  whole  body  up  to 
the  neck ;  more  usually  the  legs  only  are  in- 
volved ;  clasp-knife  rigidity  is  not  seen  and  ankle 
clonus  is  less  regular,  or  even  absent.  Adductor 
spasm  may  not  be  present  and  the  plantar 
reflexes  are  frequently  absent  or  else  flexor. 
The  sphincters  are  not  involved,  sensation  may 
be  unimpaired  or  there  may  be  anaesthesia  up 
to  the  knees,  which  is  probably  patchy  and 
irregular.  W.  H. 

DISSEMINATED    SCLEROSIS 

Disseminated  Sclerosis. — Usually  beginning  in 
adult  life,  this  common  disease  is  practically 
unknown  in  childhood  and  rarely  commences 
after  forty.     The  sexes  are  equally  affected. 

Nervous  heredity  plays  a  small  part  in  its 
causation,  and  neither  injury  nor  s\^hilis  are 
concerned  in  its  origin.  When  not  directh' 
responsible  for  its  commencement,  influenza 
and  many  other  infective  diseases  frequently 
aggravate  and  hasten  the  development  of  the 
disease.     Parturition  has  a  similar  effect. 

Morbid  Anatomy.  The  lesions  found  post- 
mortem consist  of  islets  of  grejdsh-red  patches 
of  neuroglial  overgrowth,  which  are  to  be  found 
scattered  in  all  parts  of  the  nervous  system,  no 
part  being  exempt,  but  they  are  least  common  in 
the  cerebellum.  Though  the  proof  is  yet  quite 
insufficient,  it  seems  probable  that  the  origin  of 
these  islets  of  nerve  degeneration  is  in  vascular 
disturbances,  a  theory  which  well  accords  with 
the  rapidity  or  even  suddenness  of  onset  of  some 
of  the  sj'mptoms. 

Symptoms.  Vague  and  indefinite  at  first,  and 
frequently  mistaken  for  hysteria,  the  symptoms 
are  very  protean  in  character.  Numbness  and 
weakness  of  a  leg  or  of  the  hands,  diplopia, 
various  paraesthesiae,  a  feeling  of  constriction 
of  a  limb  or  girdle  sensation,  vertigo,  or  rapid 
failure  of  vision  in  one  eye,  are  characteristic 
early  symptoms.  Sudden  loss  of  power  in  a 
limb  is  a  frequent  event,  the  weakness  usually 
improving  gradually  until  almost  perfect  re- 
covery may  occur  in  one  to  three  months,  such 
variability  of  signs  being  likely  to  strengthen 
the  original  diagnosis  of  hysteria.  This  mistake 
can  be  avoided  by  observing  the  presence  of 
increase  of  knee-jerks,  ankle  clonus  and  extensor- 
plantar  or  Babinski  reflex  in  the  weakened  leg ; 
other  distinguishing  signs  will  be  nj^stagmus 
in  the  lateral  or  vertical  directions,  and,  if 
amblyopia  is  present,  sluggishness  of  the  pupil 
reflex  to  light.     A  most  important  symptom 
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is  sphincter  Aveakness,  such  as  hesitation  of 
the  bladder,  precipitancy  of  micturition  and 
obstinate  constipation. 

Many  cases  improve  considerably,  especially 
if  the  development  of  the  symptoms  Avas  acute 
or  subacute ;  relapses  are,  however,  inevitable, 
and  ultimately  both  legs  are  involved  in  the 
weakness,  causing  the  gait  to  be  both  spastic 
and  uncertain. 

In  some  cases  intention-tremor  of  the  hands 
and  arms  develops  and  the  articulation  becomes 
staccato  or  scanning.  Optic  atrophy  of  mode- 
rate degree  is  frequently  present,  and  intention- 
tremor  may  affect  the  head  as  well  as  the  arms 
and  legs,  though  at  rest  no  movement  is  to  be 
seen.  In  the  latter  stages  of  the  disease  patients 
become  emotional,  and  some  loss  of  memory  and 
other  slight  mental  changes  may  be  observed. 
Ultimately  walking  becomes  impossible,  flexor 
contractures  of  the  legs  develop,  and  at  this 
stage  bed-sores  and  cystitis  prove  dangerous 
complications. 

The  treatment  consists  of  periods  of  rest  with 
massage  and  mild  electrical  stimulation,  Avith 
aA'oidance  of  OA^er-exertion  or  fatigue.  No  drug 
is  of  any  aA^ail,  though  sedatiA'es  are  sometimes 
necessary. 

Prognosis.  The  disease  often  runs  for  many 
years  before  the  bedridden  stage  is  reached,  and 
occasionally  in  the  early  years  long  periods  of 
good  health  ma}''  inter A^ene  betAveen  relapses. 

Pseudo-Sclerosis,  described  by  Westphal  and 
Striimpell,  is  a  A^ery  rare  disease,  to  be  distin- 
guished from  disseminated  sclerosis  by  the  more 
profound  mental  changes,  attacks  of  excitement 
and  dementia,  Avith  its  earlier  onset,  and  occur- 
rence in  tAvo  or  more  members  of  the  family. 
The  tremor  is  much  AAalder,  occurring  even 
during  rest,  M-hile  the  loAAer  limbs  are  affected 
late  in  the  disease  and  there  are  no  oj^tic  changes. 

In  the  few  autopsies  slight  degeneration  has 
been  found  in  the  pyramidal  tracts. 

Diffuse  Sclerosis,  also  verA^  rare,  is  possibly  a 
late  stage  of  pseudo-sclerosis.  The  consistency 
of  the  brain  is  dense  and  leatherA^.  a  cut  section 
looking  like  ivory,  due  to  great  neuroglial  in- 
crease ;  dementia  is  common  and  profound, 
other  frequent  symptoms  being  aphasia,  A^ertigo, 
epilepsy,  and  AAcakness  of  the  sphincters.  The 
disease  begins  not  uncommonly  in  childhood, 
is  progressive  and  fatal  usually  AA'ithin  four  years  ; 
it  appears  not  to  be  hereditary,  but  has  been  said 
to  folloAv  injury. 

Hypertrophic  Sclerosis  is  due  to  local  islets  of 
neuroglial  overgrowth  of  the  outer  surface  of 
the  cortex,  or  on  the  AA^alls  of  the  lateral 
ventricles.  The  i)atients  are  alAAays  idiots  or 
imbeciles  and  frequently  epileptic,  the  nose  and 
cheek  being  often  affected  by  adenoma  sebaceum . 

Atrophic  Lobar  Sclerosis  is  a  condition  of 
cerebral  atrophy  A\ith  glial  OA'ergroAAth  and  often 


porencephaty,  the  result  of  antecedent  acute 
encephalitis  or  A-ascular  disease.  In  early 
infancy  the  symptoms  are  those  of  infantile 
hemiplegia  or  diplegia  (q.v.).  W.  H. 

DISEASE    OF    THE    POSTERIOR    AND 
LATERAL    COLUMNS 

At  one  time  it  was  thought  that  a  primary 
sclerosis  of  the  posterior  and  lateral  columns, 
Avhicli  led  to  a  combination  of  ataxy  and  spastic 
paraplegia,  occurred.  It  is  noAV  recognized  that 
most  of  the  chronic  cases  of  this  condition  Avere 
really  examples  of  disseminated  sclerosis, 
Avhilst  the  more  acute  cases  are  noAv  classified 
as  subacute  combined  degeneration  of  the  cord. 
It  is  very  doubtful  AA'hether  any  cases  remain 
Avhich  can  legitimately  be  called  primary  ataxic 
'paraplegia. 

The  posterior  and  lateral  columns  are  also 
affected  together  in  Friedreich's  ataxy,  in  rare 
cases  of  tabes  Avith  lateral  sclerosis  and  m  some 
cases  of  syphilitic  spinal  paralysis  and  senile 
paraplegia.  The  spinal  SATiiptoms  occasionally 
present  in  the  late  stages  of  pernicious  anaemia 
and  those  occurruig  in  ergotism,  pellagra  and 
lathjTism  are  also  due  to  postero-lateral  de- 
generation. 

The  symptoms  and  signs  of  these  various 
conditions  are  those  of  spastic  paraplegia 
combined  Avith  ataxA?  of  the  tabetic  tj^e,  the 
result  of  the  combination  depending  upon  the 
degree  of  degeneration  in  the  lateral  columns 
compared  AA^th  the  posterior  columns.  The 
spinal  symptoms  of  subacute  combined  degenera- 
tion may  be  regarded  as  a  iyge. 

Subacute  Combined  Degeneration  of  the 
Spinal  Cord 

Etiology.  Subacute  combined  degeneration 
of  the  spinal  cord  is  a  disease  of  middle  age, 
affecting  males  and  females  equally.  Nothing 
is  known  as  to  its  causation. 

Morbid  Anatomy.  The  posterior  columns 
and  subsequently  the  lateral  columns  undergo 
progressiA^e  degeneration,  A\hich  is  folloA\'ed  by 
secondary  overgroAvth  of  neuroglia. 

Symptoms.  The  disease  begins  insidiously 
AA'ith  tingling  or  other  abnormal  sensations  in 
the  feet  and  then  in  the  hands,  AA'hich  gradually 
spread  up  the  limbs  tUl  they  reach  the  trunk. 
Lightning  pains  and  gii'dle  sensations  are 
occasionally  present. 

Soon  after  the  appearance  of  parsesthesia 
sensation  becomes  impaired  in  the  same  situa- 
tions, the  anaesthetic  being  alAA^ays  somcAvhat 
smaller  than  the  paraesthetic  areas.  The  sense 
of  pain  is  generally  lost  before  that  of  touch 
and  the  area  of  analgesia  is  greater  than  that  of 
anaesthesia.  In  the  later  stages  there  is  often 
complete  anaesthesia  to  all  forms  of  stimulation. 
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At  a  varying  interval  after  the  onset  of 
paraesthesia  and  anaesthesia  spastic  paraplegia 
I  with  ataxy  sIoavIv  develops.  Subsequently  the 
spasticity  gives  place  to  flaccidity  and  atrophy, 
the  exaggerated  knee-jerks  and  ankle  clonus 
being  followed  by  loss  of  tendon  responses, 
but  the  plantar  reflexes  remain  extensor  from 
the  beginning  until  the  end.  The  paralysis 
spreads  up  the  legs  to  the  trunk,  the  arms  being 
comparatively  slightly  affected.  The  sphincters 
are  always  involved  in  the  later  stages. 

Anaemia  may  precede  the  nervous  sjonptoms 
by  months  or  years  or  appear  rapidly  at  any 
period,  but  it  is  occasionallj^  absent  throughout. 
Its  character  is  very  similar  to  that  of  pernicious 
anaemia,  and  the  patient  suffers  from  the  ordi- 
nary results  of  severe  anaemia.  The  mouth 
frequently  becomes  septic  and  there  may  be 
symptoms  of  chronic  gastro -enteritis.  Irregular 
pyrexia  is  almost  always  present. 

Course.  Death  invariably  occurs  between 
six  weeks  and  six  3^ears  after  the  onset  of  the 
symptoms,  the  average  being  a  little  over  one 
year. 

Treatment.  No  treatment  has  any  material 
effect  on  the  fatal  course  of  the  disease,  but 
an  attempt  should  be  made  to  combat  the 
septic  condition  of  the  mouth  and  the  gastro- 
intestinal   sj'mptoms.  A.  F.  H. 

FRIEDREICH'S    ATAXY 

Etiology.  Two  or  more  members  of  a  family 
are  generally  affected,  but  the  disease  is  rarely 
directly  hereditary.  Epilepsy  and  insanity 
may  occur  in  relations,  and  one  parent  is  often 
a  drunkard.  The  disease  generally  begins 
between  the  ages  of  six  and  sixteen. 

Morbid  Anatomy.  Primary  degeneration  with 
secondary  overgrowth  of  neuroglia  occurs  in 
the  posterior  columns  and  pjrramidal  and 
spino -cerebellar  tracts,  especially  in  the  dorsal 
region. 

Symptoms.  The  disease  develops  very  in- 
sidiously :  the  gait  gradually  becomes  reeling, 
and  the  patient  walks  with  his  feet  widely 
separated  and  with  short,  unequal  strides.  He 
sways  on  standing,  and  the  trunk  and  head 
oscillate  when  unsupported.  The  ataxy  is  not 
much  increased  when  the  eyes  are  closed.  The 
arms  become  ataxic  after  the  legs,  the  ataxy 
being  cerebellar  rather  than  tabetic  in  char- 
acter. The  facial  movements  are  ataxic, 
especially  on  talking,  and  articulation  is  in- 
I  distinct  and  explosive.  Nystagmus  and  vertigo 
are  commonly  present. 

The  strength  of  the  limbs  is  at  first  main- 
tained, but  weakness  slowly  develops  till  the 
patient  is  completely  bed-ridden.  The  muscles 
I  are  flaccid  and  the  knee-jerks  and  ankle- 
jerks  generally,  but  not   invariably,  disappear. 


and  the  plantar  reflexes  are  always  extensor. 
Lateral  curvature  with  kyphosis  and  talipes 
equino-varus  with  hyperextension  at  the  meta- 
tarso-phalangeal  and  flexion  at  the  inter- 
phalangeal  joints  are  common,  a  similar  less- 
marked  deformity  occurring  in  the  hands. 

There  is  often  some  blunting  of  cutaneous 
and  deep  sensibility  and  occasionally  paraes- 
thesia,  especially  in  the  distal  segments  of  the 
limbs.  The  intelligence  is  unimpaired  and  the 
sphincters  remain  intact. 

Course.  The  disease  very  slowiy  advances 
for  many  years,  death  being  generally  due  to 
cardiac  faflure,  the  result  of  congenital  heart 
disease  or  myocardial  degeneration,  or  some 
intercurrent  disease,  which  the  bed-ridden  and 
feeble  patient  is  unable  to  resist. 

Treatment.     There  is  no  treatment. 

A.  F.  H. 

TABES    (LOCOMOTOR   ATAXY) 

Etiology.  Most  patients  give  a  history  of 
syphilis,  and  the  serum  of  a  still  larger  number 
gives  a  positive  Wassermann  reaction ;  it  is  in 
fact  doubtful  whether  tabes  ever  occurs  without 
previous  syphilis.  The  average  interval  be- 
tween the  onset  of  tabetic  symptoms  and  the 
syphilitic  infection  is  ten  years.  Syphilis  is 
more  likelj'  to  lead  to  tabes  if  the  patient  has 
indulged  in  alcoholic  or  sexual  excess,  and  to 
general  paralysis  or  tabo-paresis  if  he  has  been 
subjected  to  great  mental  stress. 

The  disease  commonly  begins  between  the 
ages  of  thirty  and  forty-five;  it  may  occur  in 
children  as  a  result  of  congenital  syphilis. 
It  is  much  more  common  in  men  than  in 
women. 

Morbid  Anatomy.  The  posterior  columns 
are  degenerated  together  with  the  posterior 
roots  as  far  as  the  spinal  ganglia,  which  are 
generally  also  affected.  Degeneration  is  also 
common  in  the  cranial  nerves  and  their  nuclei. 

Symptoms.  Lightning  pains  are  commonly 
the  first  symptoms,  but  in  other  cases  diplopia, 
difficulty  in  walking,  failing  vision,  bladder 
trouble,  trophic  disturbances,  impotence,  con- 
stipation or  vertigo  may  be  the  earliest  com- 
plaint. 

In  a  large  majority  of  cases  the  pupils  are 
abnormal ;  they  are  often  unequal  in  size,  but 
both  may  be  extremely  small ;  they  are  generally 
irregular  in  outline  and  may  be  eccentric ;  the 
response  to  light  becomes  sluggish  at  an  earl}' 
stage  and  is  frequently  absent  whilst  the 
contraction  on  accommodation  still  occurs 
(Argyll-Robertson  pupil),  the  response  to 
accommodation  disappearing  at  a  later  stage. 
Diplopia  is  a  common  early  symptom;  it  is 
often  transitory  and  may  precede  the  onset  of 
other  symptoms  by  months  or  years ;   it  is  due 
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to  paralysis  of  one  or  other  of  the  ocular 
muscles.  Other  ocular  paralyses  occur  and 
there  may  be  complete  unilateral  ophthalmo- 
plegia. Ptosis  may  be  present  with  or  without 
paralysis  of  the  external  ocular  muscles.  Optic 
atrophy  is  not  uncommon;  when  it  is  well- 
marked  the  other  symptoms  are  usually  slight, 
so  that  a  completely  blind  tabetic  patient  often 
shows  little  or  no  inco -ordination. 

Lightning  pains  are  present  in  almost  every 
case,  most  commonly  in  the  legs,  sometimes  in 
the  arms  and  thorax.  Attacks  of  constantly 
recurring  lightning  pains  may  last  from  a  few 
minutes  to  several  hours. 

Paraesthesia  in  the  form  of  numbness  or 
tingling  c/f  the  feet  or  hands  and  unpleasant 
girdle  sensations  are  common ;  with  the  former 
the  patient  may  feel  as  if  he  is  walking  on 
cotton-wool.  Areas  of  complete  or  partial 
anaesthesia  are  almost  always  present,  and 
analgesia  is  also  common ;  the  ulnar  side  of  the 
forearm  is  less  sensitive  to  painfvil  stimulation 
than  the  radial  side  in  a  large  proportion  of  cases, 
although  the  reverse  is  normally  the  case. 
Pressure  on  the  calves,  the  ulnar  nerves  and  the 
testicles  often  causes  less  pain  than  normally. 
The  sensation  produced  by  a  vibrating  tuning- 
fork  placed  on  the  subcutaneous  bony  promi- 
nences is  diminished  or  absent,  especially  over 
the  sacrum  and  the  bones  of  the  legs. 

Difficulty  in  beginning  the  act  of  micturition, 
incontinence  of  urine,  and  inability  to  empty 
the  bladder  completely  are  common  and  early 
symptoms.  Sudden  and  painful  desire  to 
micturate  may  occur  and  constitutes  a  vesical 
crisis. 

The  sensibility  of  the  rectum  is  diminished, 
with  the  result  that  dyschezia  is  common. 
Rectal  crises,  in  which  a  sudden  desire  to  de- 
faecate  is  repeatedly  experienced  for  a  short 
period,  generally  in  the  morning,  may  occur. 
Gastric  crises  are  common  and  are  elsewhere 
described.  In  largyneal  crises  a  sense  of  con- 
striction is  felt  in  the  throat ;  it  is  accompanied 
by  cough  and  considerable  dyspnoea  Avith 
inspiratory  and  expiratory  stridor. 

Sexual  desire  is  sometimes  increased  for  a 
time,  but  at  a  later  stage  impotence  is  always 
present. 

The  impairment  of  muscle,  tendon  and  joint 
sensibility  results  in  ataxy,  the  patient  having 
a  characteristic  staggering  gait,  throwing  his 
feet  out  and  bringing  them  down  heavily  on 
the  ground.  In  slight  cases  locomotor  ataxy 
can  only  be  demonstrated  when  the  eyes  are 
closed  or  by  inability  to  maintain  equilibrium 
when  walking  toe-to-heel.  Loss  of  muscle- 
sense  is  also  the  cause  of  Romberg's  sign,  the 
patient  SAvaying  when  his  eyes  are  closed  and 
his  feet  placed  together ;  in  advanced  cases  he 
may  SAvay  on  standing  with  his  eyes  open,  and 


in  slighter  cases  static  inco-ordination  can  only 
be  demonstrated  by  causing  the  patient  to  stand 
on  tiptoe  or  on  one  foot  with  his  eyes  closed. 
He  is  often  unable  to  recognize  the  position  of 
his  limbs  and  does  not  recognize  the  direction 
or  extent  of  passive  movements.  Ataxy  of  the 
arms  occurs,  but  is  much  less  frequent  than  in 
the  legs. 

The  plantar  reflex  is  flexor,  but  it  may  be 
absent  if  there  is  plantar  anaesthesia.  Anaes- 
thesia in  other  areas  is  often  associated  with 
loss  of  the  corresponding  superficial  reflexes. 

The  knee-jerks  almost  always  disappear 
sooner  or  later,  but  in  the  early  stages  they  may 
still  be  i^resent  or  even  exaggerated  when  the 
ankle-jerks  are  lost ;  the  latter  are  therefore  of 
more  importance  than  the  former  in  the  early 
diagnosis  of  tabes. 

Hypotonus  is  often  present  :  the  thigh  can  be 
flexed  with  the  knee  extended  to  an  abnormal 
degree  and  genu  recurvatum  may  occur. 

Perforating  ulcers  of  the  foot  are  not  un- 
common; they  generally  follow  some  trivial 
injury  to  the  skin  or  subjacent  bone  or  joint. 
Charcot's  disease  of  the  joints  is  comparatively 
rare ;  the  knees  and  tarsus  are  most  commonly 
affected,  the  joint  becoming  swollen,  distended 
with  fluid  and  disorganized,  but  not  painful. 

The  cerebro -spinal  fluid  contains  excess  of 
lymphocytes  and  may  give  a  positive  Wasser- 
mann  reaction,  but  the  latter  sign  is  much  less 
constant  than  in  general  paralysis  of  the  insane. 

Prognosis.  The  disease  generally  advances 
very  slowly,  death  occurring  between  ten  and 
twenty  years  after  the  onset.  Temporary  arrest 
is  common  and  may  last  for  years ;  in  rare 
instances  no  further  advance  occurs  at  all. 
Ocular  palsies,  lightning  pains  and  crises  dis- 
appear spontaneously,  whilst  ataxj^  and  bladder 
troubles  may  be  completely  overcome  by  treat- 
ment. Death  is  generally  due  to  some  intercurrent 
disease,  such  as  pneumonia  or  phthisis,  or  some 
disease,  such  as  apoplexy,  aortic  disease  or 
aneurysm,  in  which  the  primary  cause  is  also 
syphilis.  It  may  also  result  from  progressive 
cachexia,  ascending  nephritis  and  rarely  from 
bed-sores  or  laryngeal  crises.  In  some  cases 
general  paralysis  of  the  insane  develops,  and 
death  is  due  to  this  rather  than  to  tabes. 

Treatment.  Tabes  offers  more  opportunities 
for  useful  treatment  than  any  other  nervous 
disease.  Whenever  the  Wassermann  reaction  is 
positive,  salvarsan  should  be  injected  intra- 
venously and  a  prolonged  covirse  of  mercury, 
if  possible  by  inunction,  should  be  instituted. 
The  Wassermann  reaction  should  be  tested 
tAvice  a  year,  and  whenever  positive  mercury 
and  perhaps  salvarsan  should  again  be  given. 
By  this  means  arrest  can  sometimes  be  ob- 
taiined,  especially  in  early  cases  in  which  the 
original  syphflis  was  insufficiently  treated. 
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Mental  and  physical  over-work  should  be 
avoided,  but  complete  rest  in  bed  always 
aggravates  the  ataxy.  There  should  be  strict 
moderation  in  alcohol,  and  sexual  intercourse 
should  be  prohibited  in  the  early  stages,  when 
it  is  still  possible. 

Ataxy  can  be  cured  or  much  relieved  by 
the  regular  performance  of  a  few  simple  exer- 
cises, in  A\hieh  what  is  left  of  the  muscle-sense 
is  rendered  more  efficient  and  is  at  the  same  time 
helped  by  vision.  Lightning  pains  can  often 
be  relieved  by  heat,  but  analgesics,  such  as 
aspirin,  phenazone  and  especially  pyramidon, 
are  generally  required.  Wlien  vesical  symptoms 
are  present  the  patient  should  try  to  empty  his 
bladder  completely  at  regular  intervals  of  from 
four  to  one  hour,  according  to  the  severity  of 
the  case,  and  large  doses  of  strychnine  should 
be  given.  By  these  means  the  use  of  a  catheter 
can  generally  be  avoided,  but  when  it  is  re- 
quired, urotropine  should  always  be  given. 

A.  F.  H. 

ACUTE    MYELITIS 

The  term  myelitis  should  be  applied  only 
to  inflammation  of  the  spinal  cord.  The 
majority  of  cases  formerly  described  as  myelitis 
were  examples  of  degenerative  conditions  not 
directly  due  to  inflammation.  The  chief  of 
these  were  "  compression  myelitis,"  which 
results  from  pressure  on  the  cord  by  tumours 
and  tuberculous  material,  and  '"  syphilitic 
myelitis,"  in  which  the  chief  change  in  the 
cord  is  softening  due  to  vascular  obstruction. 
Inflammation  of  the  meninges  and  spine, 
whether  due  to  the  tubercle  bacillus  or  other 
organisms,  is  generally  accompanied  by  some 
degree  of  myelitis,  which  does  not,  however, 
require  separate  consideration.  The  specific 
infective  disease,  in  which  the  anterior  cornua 
are  the  chief  site  of  inflammation,  is  a  true 
myelitis,  and  is  elsewhere  described  under  the 
name  of  "acute  poliomyelitis." 

Etiology.  Acute  infective  myelitis  is  a  rare 
disease,  which  generally  occurs  without  obvious 
cause ;  it  may  follow  an  acute  infection,  and 
cases  have  occurred  during  pregnancy  and  the 
puerperium,  whilst  others  have  been  ascribed 
to  injury  or  chill. 

Symptoms.  The  onset  is  accompanied  by 
pyrexia,  headache  and  general  malaise.  Pain 
in  the  back  and  tinglmg  of  the  legs  precede  the 
paralysis,  which  reaches  its  full  development 
in  any  time  between  a  few  hours  and  several 
days.  Atrophic  paralysis  occurs  in  the  muscles 
supplied  by  the  affected  segments  of  the  cord, 
whilst  spastic  paralysis  develops  in  those  sup- 
plied by  the  segments  below  the  lesion.  When 
the  cervical  enlargement  is  affected  atrophic 
paralysis  of  the  arms  and  spastic  paralysis  of 
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the  legs  is  present ;  in  dorsal  myelitis  the  arms 
are  spared,  and  in  lumbar  myelitis  atrophic 
paralysis  of  some  muscles  of  the  legs  is  accom- 
panied by  spastic  paralysis  of  those  supplied 
by  the  lowest  segments,  unless  the  latter  are 
also  involved,  when  no  spastic  paralysis  is 
present  at  all.  In  some  cases  the  muscles 
supplied  by  segments  below  the  lesion  are  at 
first  flaccid  and  the  jerks  are  lost,  but  at  a  later 
stage  spasticity  develops,  the  knee-jerks  are 
exaggerated,  and  ankle  clonus  and  extensor 
plantar  reflex  are  present.  Retention  of  urine 
and  faeces  always  occurs  unless  the  lumbar 
centre  is  involved,  when  there  is  complete 
incontinence. 

Anaesthesia  to  all  forms  of  stimulation  is 
present  in  the  whole  of  the  body  below  the  part 
supplied  by  the  uppermost  of  the  affected 
segments. 

The  above  description  applies  to  the  majority 
of  cases,  the  myelitis  being  confined  to  a  small 
area  of  the  cord.  In  acute  ascending  myelitis 
flaccid  paralysis  with  complete  anaesthesia 
begins  in  the  feet  and  steadily  ascends,  death 
nearly  ahAa3^s  occurring  within  a  few  days  from 
respiratory  paralysis. 

Course.  Many  cases  are  rapidly  fatal ;  others 
are  fatal  after  a  few  weeks  owing  to  complica- 
tions such  as  ascending  nephritis  or  bed-sores. 
Some  patients  survive  the  acute  illness  and 
either  remain  totally  paralysed  and  anaesthetic, 
or  a  certain  amount  of  recovery  takes  place, 
which  is  rarely  sufficient  to  enable  them  to 
walk  with  any  ease  or  to  regain  complete 
control  of  the  bladder. 

Diagnosis.  The  diagnosis  from  acute  j)olio- 
myelitis  and  Landry's  paralysis  is  easy,  as 
the  sphincters  are  not  involved,  or  only  for  the 
first  few  days,  and  anaesthesia  is  absent.  In 
acute  toxic  poljaieuritis  the  sphincters  are 
unaffected,  anaesthesia  is  not  segmental  in 
distribution,  and  paralysis  is  alwaj's  of  the 
atrophic  ty^ae  with  absent  jerks  and  flexor 
plantar  reflex.  In  acute  spinal  softening,  which 
is  almost  always  S3rphflitic  in  origin,  constitu- 
tional symptoms  are  commonly  absent,  signs  of 
cerebral  syphilis  may  be  present  and  a  history 
of  syphilis  obtainable ;  the  serum  gives  a 
positive  Wassermann  reaction  and  the  cerebro- 
spinal fluid  contains  lymphocytes,  whereas 
polymorphonuclear  cells  are  present  in  infective 
myelitis.  The  spine  should  be  examined  for 
tenderness  and  rigidity,  which  are  important 
signs  of  "  compression  myelitis  "  ;  the  latter  is 
further  characterized  by  its  slower  onset  and 
the  presence  of  radiating  pains  and  a  band  of 
hyperasthesia  above  the  area  of  anaesthesia. 

Treatment.  Absolute  rest  on  a  water-bed 
is  essential.  Regular  catheterization  is  often 
required,  and  great  care  must  be  taken  to  avoid 
bed-sores.  A.  E.  H. 


GENERAL  MEDICINE 


298 


SYRINGOMYELIA 


ACUTE   SPINAL   SOFTENING 

Acute  softening  of  the  spinal  cord  is  due  to 
thrombosis.  This  is  almost  invariably  a  result 
of  syphilitic  endarteritis,  spinal  softening  being 
generally  associated  with  gummatous  meningitis. 
Vide  Syphilis  of  the  Central  Nervous  System,  and 
Acute  Myelitis.  A.  F.  H. 


SYRINGOMYELIA    AND    SPINAL    GLIOSIS 

Etiology.  Syringomyelia  is  a  rare  disease  in 
which  cavities  form  in  the  spinal  cord.  These 
are  due  to  developmental  defects  in  connection 
with  the  central  canal  or  to  spinal  gliosis,  in 
which  diffuse  or  circumscribed  overgrowth  of 
neuroglia  occurs,  the  centre  of  the  new -formed 
tissue  tending  to  break  down  with  the  produc- 
tion of  cavities.  The  disease  generally  begins 
between  the  ages  of  twenty-five  and  forty-five. 

Symptoms.  The  onset  is  very  insidious,  it 
being  possible  for  any  one  of  the  symptoms  of  the 
disease  to  be  the  first  to  make  its  appearance. 
The  most  characteristic  symptom  is  "  dis- 
sociated anaesthesia,"  sensibility  to  painful  and 
thermal  stimulation  being  lost,  whilst  that  to 
tactile  and  deep  stimulation  and  the  muscle- 
sense  are  intact  or  affected  to  a  less  extent  and 
over  a  smaller  area.  The  distribution  of  the 
anaesthesia  is  segmental,  corresponding  to  the 
spinal  segments  affected  by  the  disease.  As 
the  cervical  and  upper  dorsal  regions  are  most 
frequently  involved,  dissociated  anaesthesia  is 
generally  present  in  the  arms  alone  or  in 
association  with  the  trunk. 

The  anterior  cornu  cells  are  sooner  or  later 
attacked,  progressive  atrophy  and  paralysis  of 
the  muscles  of  the  arms  resulting.  The  hands 
are  generally  first  affected  and  assume  a  claw- 
like position,  paralysis  of  the  forearms  and  arms 
following.  In  many  cases  the  lateral  columns 
are  involved,  so  that  the  plantar  reflexes  be- 
come extensor,  the  knee-jerks  are  exaggerated, 
ankle  clonus  is  present  and  symptoms  of  spastic 
paraplegia  slowly  develop.  The  sphincters 
are  occasionally  paralysed.  The  disease  may 
spread  to  the  medulla  and  pons,  leading  to 
paralysis  of  the  muscles  supplied  by  the  cranial 
nerves.  It  does  not  progress  symmetrically, 
one  arm  being  generally  much  more  affected 
than  the  other. 

In  many  cases  the  cells  of  origin  of  the 
cervical  sympathetic  are  involved,  so  that 
ptosis,  narrowing  of  the  palpebral  fissure, 
inequality  of  the  pupils  and  retraction  of  the 
eyeball  occur. 

In  nearly  all  cases  some  trophic  disturbance 
occurs  in  the  upper  limbs ;  the  fingers  and  hands 
become  ocdematous,  bullae,  ulcers  and  whitlows 
develop,  the  nails  fall,  the  bones  are  brittle, 
and    the    shoulder- joint    and    less     frequently 


the  elbow  may  undergo  changes  similar  to 
those  known  as  "  Charcot's  disease  "  in  the  case 
of  tabes.  Trophic  changes  frequently  only  begin 
after  some  injury,  which  may  be  quite  trivial. 

Course.  The  disease  is  very  slowly  progres- 
sive, the  patient  being  often  able  to  continue 
his  occupation  for  many  years.  Death  occurs 
from  some  intercurrent  disease,  invasion  of 
the  vital  medullary  centres  or  septic  complica- 
tions. Remissions  are  frequent,  but  complete 
arrest  is  very  rare. 

Diagnosis.  The  motor  symptoms  closely 
resemble  those  of  the  motor  neuron  diseases 
(progressive  muscle  atrophy  and  amyotrophic 
lateral  sclerosis),  but  the  latter  have  no  sensory 
and  trophic  symptoms.  The  symptoms  of 
cervical  haematomyelia  are  sometimes  very 
similar,  but  they  develop  suddenly  and  tend 
to  improve,  and  those  of  tumour  in  the 
cervical  region  also  develop  much  more  rapidly 
than  in  syringomyelia.  Diseases  of  the  cervi- 
cal meninges  can  be  distinguished  by  the  pain, 
tenderness  and  rigidity  of  the  neck.  When 
toxic  polyneuritis  produces  symptoms  in  the 
arms  Avhich  might  suggest  sjnringomj^elia,  there 
is  generally  evidence  of  similar  changes  in  the 
legs,  which  moreover  are  never  spastic.  The 
early  trophic  changes  may  be  mistaken  for 
Raynaud's  disease,  but  in  this,  as  in  all  other 
conditions,  a  careful  investigation  of  the  sensory 
functions  should  prevent  a  mistake  being  made. 

Treatment.  The  only  treatment  which  has 
any  effect  on  the  progress  of  the  disease  is  the 
application  of  X-rays  to  the  affected  segments 
of  the  spinal  cord.  This  has  frequently  led  to 
arrest  and  occasionally  to  considerable  improve- 
ment. A.  F.  H. 

SPINAL   HiEMORRHAGE    (H^MATOMYELIA) 

Etiology.  Primary  spinal  haemorrhage  is  very 
rare ;  secondary  haemorrhage  may  occur  in 
myelitis  and  in  tumours.  Ninety  per  cent,  of 
cases  of  haematomyelia  are  due  to  injuries, 
generally  in  the  cervical  region  and  often  with- 
out any  lesion  of  the  spine  or  meninges.  Most 
frequently  the  head  is  bent  forcibly  forward; 
haemorrhage  may  also  result  from  falls  on  to 
the  back,  gluteal  region  or  feet. 

Symptoms.  The  onset  is  very  sudden.  In 
the  common  cervical  form  flaccid  paralysis  of 
one  or  both  arms  rapidly  develops  and  the 
muscles  gradually  atrophy.  The  legs  at  the 
same  time  become  spastic  with  increased  jerks 
and  extensor  reflex  sometimes  after  an  initial 
period  of  flaccidity,  but  they  are  much  less 
affected  than  the  arms,  as  haemorrhage  occurs 
into  the  grey  matter  and  only  involves  the 
lateral  columns  secondarily.  The  arm  and  leg 
of  one  side  are  generally  much  more  affected 
than  those  of  the  opposite  side,  the  superficial 
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reflexes  disappearing  on  the  corresponding  side. 
When  both  sides  are  involved,  retention  of 
urine  and  faeces  occurs.  Loss  of  sensation, 
especially  of  pain  and  temperature,  occurs  below 
the  affected  segment ;  when  the  paralysis  is  uni- 
lateral the  anaesthesia  involves  the  opposite  side 
of  the  body  (Brown-Sequard  syndrome),  though 
the  muscle  sense  of  the  same  side  is  affected. 

Course.  Improvement  generally  occurs,  espe- 
cially in  the  legs,  but  more  or  less  atrophic 
paralysis  of  the  arms  always  persists.  Death  may 
occur  from  pulmonary  complications  when  the 
respiratory  muscles  are  paralysed,  from  cystitis 
or  bed-sores,  and  from  secondary  myelitis. 

Diagnosis.  Acute  myelitis  develops  less 
suddenly  and  is  accompanied  by  constitutional 
symptoms.  Haemorrhage  into  the  spinal  mem- 
branes gives  rise  to  root-pains  and  the  Brown- 
Sequard  syndrome  is  never  present.  ( Vide  also 
Syringomyelia.) 

Treatment.  Strict  rest  must  be  enforced. 
Laminectomy  should  only  be  performed  if 
there  is  evidence  of  haemorrhage  outside  as 
well  as  within  the  cord.  A.  F.  H. 


DIAGNOSIS   OF  BRAIN  DISEASE 


TOPICAL    DIAGNOSIS    OF   DISEASES    OF 
THE    BRAIN 

The  localisation  of  diseases  of  the  brain  is 
based  on  cerebral  anatomy  and  physiology  and 
on  the  results  of  pathological  observations. 

Whilst  the  localisation  of  cerebral  functions 
is  of  much  practical  value  in  clinical  medicine, 
there  are  interesting  facts  in  favour  of  the  views 
of  V.  Monakow  and  others,  that  the  so-called 
cerebral  centres  are  not  such  sharply  defined  and 
independent  areas  as  they  are  commonly  held 
to  be. 

Cerebral  Hemispheres 

Motor  and  Sensory  Areas  and  Tracts. — 
"  Motor  "  Cortex.  Stimulation  of  the  ascending 
frontal  convolution  in  animals  causes  convul- 
sive movements  on  the  opposite  side  of  the  body 
— according  to  the  part  stimulated.  In  man 
similar  results  have  been  obtained.  Various  areas 
have  been  mapped  out  and  described  as  "  motor 
centres  "  from  the  movements  thus  produced. 
Excision  of  these  areas  produces  paralysis. 

Recent  experimental  work  has  shown  that 
in  the  higher  apes  these  centres  are  chiefly 
situated  in  the  ascending  frontal  convolution : 
and  probably  this  is  the  case  in  man. 

There  is  a  slight  extension  of  the  "  motor  " 
area  to  the  median  side  of  the  hemisphere — to 
the  paracentral  lobe.  We  may  state  broadly 
that  the  upper  third  of  the  ascending  frontal 
convolution  is  the  centre  for  the  movements  of 
the  leg ;  the  middle  third  for  the  arm ;  and  the 
lower  third  for  the  face  and  tongue. 


The  '■  motor  areas  "  are  centres  for  move- 
ments, not  for  muscles. 

Disease  of  the  "  motor  cortex,"  if  irritative, 
produces  convvilsions  commencing  in  the  arm, 
leg  or  face,  according  to  the  "  motor  centre  " 
implicated ;  and  in  one  segment  of  the  limb 
according  to  the  part  of  the  centre  affected. 
These  convulsions  may  remain  limited  to  one 
limb  or  one  side  of  the  face  (monospasm),  or 
they  may  spread  to  the  whole  of  one  side  of 
the  body  (unilateral  convulsions) .  WTien  severe, 
the  other  side  may  be  finally  affected.  Con- 
sciousness is  not  lost,  or  lost  only  at  the  end  of 
the  fit.  It  is  important  to  note  the  part  first 
convulsed ;  this  gives  an  indication  of  the  part 
of  the  centre  affected. 

In  unilateral  convulsions,  when  the  face  is 
first  convulsed,  the  arm  is  next  affected  and 
finally  the  leg;  when  the  arm  is  first  con- 
vulsed the  face  and  leg  are  aflected  afterwards ; 
when  the  fit  begins  in  the  leg  the  arm  is  affected 
next  and  then  the  face.  In  unilateral  convulsions 
the  eyes  and  head  are  often  turned  to  the  side 
convulsed. 

I       WTien  the  lesion  destroys  the  "  motor  centre  " 

'  (usually  the  subcortical  white  matter  is  also 
affected  more  or  less)  jDaralysis  of  one  limb  occurs 
— monoplegia — which  may  progress  to  partial 
or  complete  hemiplegia.  Monoplegia  is  the 
typical  form  of  paralysis  in  a  cortical  lesion, 

•  and  when  the  lesion  is  a  tumour  the  onset  is 
usually  gradual.  In  a  strictly  cortical  tumour 
early  hemiplegia  is  rare ;  but  in  cortical  softening 
or  haemorrhage,  hemiplegia  is  common  and  the 
onset  sudden.  After  a  monospasm  temporary 
monoplegia  may  occur.  In  growth  the  mono- 
plegia is  progressive. 

Muscles  which  are   bilaterally  associated  in 

j   their   action    are   not   paralysed   in   unilateral 

[   disease  of  the  cortex. 

I  Probably  the  "  motor  "  areas  are  not  strictly 
motor :  these  cortical  centres  may  be  both  motor 
and  sensory,  but  never  one  to  the  exclusion  of 
the  other.  In  the  ascending  frontal  convolution 
are  represented  :  movement,  tactile  sense,  topog- 

;  nosis  (power  of  localising  in  space  the  point 
touched),  muscular  and  arthritic  sense,  stereog- 
nosis  (power  of  recognizing  nature  of  objects  in 

'  the  hand  by  touch,  when  the  eyes  are  closed) 

:   and  pain. 

A  lesion  of  both  the  ascending  frontal  and 
ascending    parietal    convolutions    produces  far 

[  more  sensory  disturbance  than  one  of  the 
ascending  frontal  alone.  It  is  probable  that 
the  ascending  parietal  convolution  is  part  of 
the  cortical  area  in  which  sensory  representation 
of  the  upper  limb  is  to  be  found. 

The  endings  of  the  sensory  neurones  in  the 
cortex  are  diffuse,  and  the  sensory  centres  are 
more  diffuse  than  the  motor. 

In    cases    of    monoplegia    from    disease    of 
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the  cortex,  diminution  of  sensation  is  often 
detected  in  the  affected  limb ;  but  it  is  chiefly 
at  the  peripheral  extremity.  Tactile  sensation 
and  the  muscular  sense  are  chiefly  affected,  the 
sense  of  pain  or  temperature  very  seldom. 

Centrum  Semiovale.  Lesions  in  the  white 
matter  of  the  cerebral  hemisphere  (centrum 
semiovale)  often  affect  the  motor  fibres  between 
the  cortex  and  internal  capsule,  and  paralysis  is 
produced.  The  nearer  the  lesion  is  to  the  cortex 
the  more  limited  the  paralysis  (monoplegia) ; 
lesions  near  the  internal  capsule  produce  partial 
hemiplegia.  Convulsions  do  not  occur  unless  the 
lesion  is  close  to  the  motor  cortex. 

Lesions  just  under  Broca's  convolution  may 
produce  motor  aphasia. 

Internal  Capsule.  Lesions  affecting  the  an- 
terior two -thirds  of  the  posterior  limb  of  the 
internal  capsule  (region  of  the  lenticulo-striate 
artery)  cause  hemiplegia — paralysis  of  the  face, 
arm  and  leg  on  the  opposite  side.  But  these 
parts  are  not  equally  affected.  As  regards  the 
face  it  is  the  lower  facial  muscles  which  suffer 
chiefly.  The  paralysis  is  detected  on  vohmtary 
movements .  On  involuntary  movements  (laugh  - 
ing)  the  facial  movements  on  the  affected  side 
are  nearly  as  good  as  on  the  healthy  side.  The 
upper  facial  muscles,  orbicularis  palpebrarum  and 
frontalis,  are  only  slightly  affected.  Both  eyes 
can  be  closed  and  the  Avrinkles  on  the  forehead 
are  seen  on  both  sides.  But  often  the  eye  can- 
not be  closed  so  tightly  on  the  paralysed  as  on 
the  healthy  side  :  and  whilst  the  patient  is  able 
to  close  both  eyes  together,  he  is  often  unable  to 
close  or  open  alone  the  eye  on  the  paralysed  side. 
The  tongue  when  protruded  deviates  to\\ards 
the  paralysed  (liemiplegic)  side. 

In  the  limbs  all  the  muscles  are  not  equally 
affected,  and  certain  muscles  remain  affected 
longer  than  others.  The  arm  is  generally  more 
and  longer  affected  than  the  leg,  the  peripheral 
parts  more  than  the  proximal. 

The  paralysis  is  one  of  movements  and  not 
of  separate  muscles. 

In  the  arm  the  muscles  most  and  longest 
affected  are  :  those  which  oppose  the  thumb 
and  the  short  abductor  of  the  thumb,  the 
supinators  of  the  forearm  and  the  outward 
rotators  of  the  arm,  and  the  muscles  opening 
the  hand  (extensor  of  the  fingers  and  wrist) ; 
Avhilst  the  muscles  which  close  the  hand  and 
rotate  the  arm  inwards  are  least  affected. 

In  the  leg  the  flexor  muscles  and  dorsi-flexors 
of  the  foot  are  most  affected  ;  the  plantar  flexors, 
the  iho-psoas  and  quadriceps  least  affected.  The 
abductors  are  much  more  involved  than  the 
adductors.  The  gluteus  medius  is  especially 
affected. 

Of  the  trunk  muscles  only  the  upper  part  of 
the  trapezius  is  markedly  affected.  On  the 
paralysed  side  the  shoulder  droops,  and  cannot 


be  raised  so  high  as  on  the  healthy  side  A\hen 
the  shoulders  are  shrugged. 

Bilaterally  associated  muscles  are  supplied  by  i 
both  cerebral  hemispheres  and  are  unaffected,  or  i 
present  only  a  slight  and  temporary  hemiparesis.  \ 
At  the  onset  conjugate  deviation  of  the  eyes  [ 
and  head  towards  the  side  of  the  brain  lesion  is 
often  noted.  But  Avhen  unilateral  convulsions  < 
occur  the  eyes  and  head  are  turned  to  the  side 
convulsed — i.  e.  away  from  the  side  of  the  brain 
affected. 

The  epigastric,  abdominal  and  cremasteric 
reflexes  are  lost  or  diminished  on  the  paralysed 
side.  The  conjunctival  reflex  may  be  lost  on 
the  side  of  the  paralysis.  On  the  hemiplegic 
side  the  knee-jerk  is  usually  increased  ;  ankle 
clonus  generall}'  develops,  rectus  clonus  occa- 
sionally ;  and  the  plantar  reflex  is  of  the  extensor 
(or  Babinski)  type. 

Rigidity  of  the  limbs  to  passive  movement 
often  develops,  and  contracture  ma.y  occur : 
the  arm  tends  to  assume  a  position  of  flexion 
at  the  elbow,  wrist  and  fingers,  and  the  leg 
the  extended  position. 

The  paralysed  muscles  do  not  atrophy,  except 
from  disuse.  There  is  no  reaction  of  degenera- 
tion. Hemichorea  and  hemiathetosis  occasion- 
ally follow  hemiplegia. 

There  are  man}^  points  of  difference  between 
hysterical  and  organic  hemiplegia.     In  organic  | 
hemiplegia  the  epigastric,  abdominal  and  ere-  { 
masteric    reflexes    are    often    absent,    and    the 
plantar  reflex  is  of  the  extensor  (Babinski)  type ;  { 
these  reflexes  are  normal  in  hysterical  hemiplegia.  ; 
True  ankle  clonus  does  not  occur  in  hysteria.    In  j 
organic  hemiplegia,  when  the  patient  is  placed  ' 
on  his  back    A\ith  the  arms  crossed    over  the 
chest  and  asked  to  rise  into  the  sitting  posture, 
the  thigh  becomes  flexed  on  the  pelvis  and  the 
heel  raised   on    the  paralysed  side,  whilst   the  j 
opposite   leg    remains   stationary    or   is   flexed 
more  slowly  and  feebly.     In  hysteria  both  heels  ! 
and  legs  rest  on  the  bed  during  this  movement.    ' 

The  contraction  of  bands  of  muscle  fibres  of  ! 
the  platysma  myoides  can  be  observed,  when 
the  patient  opens  the  mouth  ver}^  "vndely, 
on  the  normal  side  but  not  on  the  side  of  the 
hemiplegia,  when  the  paralysis  is  organic.  In 
hysteria  the  contraction  of  this  muscle  can  be 
seen  on  both  sides. 

Other  evidences  of  hysteria  are  also  of 
diagnostic  value. 

Sensory  Tracts.  Sensation  is  usually  not 
affected  in  hemiplegia  due  to  lesion  of  the 
anterior  two-thirds  of  the  posterior  limb  of  the 
internal  capsule,  or  only  slightly  and  temporarily 
from  indirect  pressure  on  the  sensory  fibres. 

It  has  been  generally  taught  that  lesion  of 
the  posterior  tbird  of  the  posterior  limb  of 
the  internal  capsule  causes  hemianaesthesia. 
In  these  cases  there  is  usually  hemiparesis  or 
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hemiplegia,  and  the  leg  is  often  more  affected 
than  the  arm.  When  the  lesion  extends  back- 
wards to  the  optic  fibres  behind  the  internal 
capsule  or  to  the  posterior  and  inferior  part  of 
the  optic  thalamus,  hemianopsia  is  produced. 

It  is  important  to  remember  that  hemi- 
ansesthesia  may  be  due  to  hysteria,  and  this 
cause  should  ah\ays  be  first  considered  when 
motor  symptoms  are  absent,  when  the  hemi- 
anaesthesia  is  complete,  and  when  vision  or 
hearing  are  afPected  on  the  anaesthetic  side. 
Hemiansesthesia  dvie  to  an  organic  lesion  is  almost 
always  incomplete.  It  is  more  marked  in  the 
limbs  than  on  the  face  and  trunk,  and  in  the 
arm  than  in  other  parts ;  it  is  more  marked  at 
the  distal  extremity  of  the  limbs  than  at  the 
proximal ;  the  different  forms  of  sensation  are 
affected,  but  often  unequally.  The  type  common 
in  syringomyelia  is  never  observed. 

Anaesthesia  from  a  cortical  lesion  has  already 
been  referred  to.  It  often  afPects  one  limb 
only,  and  chiefly  the  distal  part.  It  is  usually 
associated  with  monoplegia,  Jacksonian  epileptic 
attacks,  or  aphasic  symptoms  ;  deep  sensation 
is  more  affected  than  superficial.  Probabty  loss 
of  the  stereognostic  sense  may  be  caused  by  a 
cortical  lesion. 

Based  Ganglia — 

Lenticular  Nucleus.  A  small  lesion  may  cause 
no  symptoms.  If  larger,  the  fibres  of  the  internal 
capsule  are  affected  indirectly  and  hemiplegia 
occurs.     Usually  it  is  slight  and  transitory. 

Optic  Thalamus.  On  the  side  opposite  to  a 
lesion  of  the  optic  thalamus  the  voluntary  move- 
ments of  the  facial  muscles  are  only  slightly 
impaired,  whilst  there  is  well-marked  paralysis 
on  this  side  for  emotional  movements.  This 
condition  is  the  reverse  of  that  seen  in  hemi- 
plegia from  lesion  of  the  internal  capsule.  Other 
symptoms  observed  have  been  :  ataxia  or 
choreic  movements  of  the  opposite  arm ;  hemi- 
anopsia when  the  pulvinar  has  been  affected ; 
incomplete  hemiplegia  ^^'hen  the  motor  fibres  of 
the  internal  capsule  have  been  implicated. 
Dejerine.  Thomas  and  Roussy  have  described 
a  group  of  symptoms  due  to  a  lesion  in  front  of 
the  pulvinar  (in  the  posterior  and  inferior  part 
of  the  external  nucleus  of  the  optic  thalamus) — 

1.  Hemiplegia,  slight  and  transitory,  without 
the  Babinski  reflex  and  without  contracture. 

'2.  Hemiansesthesia  (sensation  for  touch,  pain 
and  temperature  being  usually  less  affected  than 
deep  sensibility  for  position  and  movement). 

3.  Slight  hemiataxia,  and  astereognosis  more 
or  less  complete. 

In  addition  the  following  symptoms  are 
usually  present — 

4.  Severe  pains,  on  the  anaesthetic  side. 

5.  Chorea  or  athetosis  on  the  side  opposite  to 
the  lesions. 


The  lesion  in  persistent  hemianaesthesia  is 
believed  by  some  neurologists  to  be  usually  in 
the  optic  thalamus. 

Prefrontal  Lobe.  Motor  and  sensory  symptoms 
do  not  occur  unless  the  growth  extends  to  the 
motor  region. 

In  some  cases  localising  symptoms  are  absent ; 
in  others  mental  symptoms  are  prominent  and 
often  occur  early  (mental  failure  and  apathy; 
slowness  in  answering  questions ;  mental  irri- 
tability ;  drowsiness ;  mental  impairment  ^^-ith 
cheerfulness  and  a  tendency  to  jest). 

In  frontal  tumour  occasionally  there  is  uni- 
lateral loss  of  smell  from  affection  of  the  olfac- 
tory nerve  on  the  under  surface  of  the  frontal 
lobe  ;  the  optic  neuritis  is  occasionally  unilateral 
(on  the  side  of  the  lesion) ;  in  rare  cases 
there  is  prominence  of  the  eyeball  or  forehead 
on  the  side  of  the  growth  ;  and  in  some  cases 
there  is  localised  pain  and  tenderness  on  per- 
cussion of  the  frontal  bone  in  the  region  of  the 
tumour.  Lesion  of  the  posterior  part  of  the 
third  left  frontal  convolution  causes  motor 
aphasia  (according  to  the  common  view).  Ataxia 
resembling  cerebellar  ataxia  may  be  produced 
by  lesion  of  the  frontal  lobe.  Occasionally  the 
knee-jerks  are  absent. 

WTien  convulsions  occur  they  are  general, 
unless  the  lesions  extend  to  or  very  near  the 
motor  area. 

Parietal  Lobe.  Lesions  of  the  parietal  cortex 
have  caused  sensory  disturbances  (of  limited  dis- 
tribution) affecting  the  muscular  and  cutaneous 
sensibility  on  the  opposite  side  of  the  body  : 
loss  of  the  stereognostic  sense  in  the  opposite 
hand  has  also  been  observed.  Lesions  on  the 
left  side  have  caused  apraxia.  Word- blindness 
is  caused  by  affection  of  the  angular  gyrus  on 
the  left  side. 

Temporal  Lobe.  In  the  cortex  of  this  lobe 
are  situated  centres  for  hearing  (superior 
temporal  convolution)  and  for  smell  (uncinate 
convolution).  Probably  each  ear  is  connected 
with  both  temjjoral  lobes.  Temporary  impair- 
ment of  hearing  on  the  side  opposite  to  a  uni- 
lateral lesion  has  been  recorded  ;  but  permanent 
deafness  is  caused  only  by  bilateral  total  destruc- 
tion of  the  cortical  centres  for  hearing. 

Unilateral  destruction  of  the  uncinate  lobe 
produces  no  definite  disturbance  of  smell. 
Loss  of  smell  is  only  caused  by  bilateral  des- 
truction of  these  cortical  centres. 

Lesions  of  the  uncinate  convolution  and 
anterior  part  of  the  temporal  lobe  have  caused 
seizures  (of  an  epileptic  nature)  in  which  the 
patient  experiences  a  peculiar  smell. 
:  Lesions  of  the  superior  temporal  convolution 
have  caused  unilateral  or  general  epileptic  con- 
vulsions, commencing  with  an  auditory  aura. 
Sometimes  there  is  impaired  hearing  on  the  side 
opposite  to  the  lesion  after  the  fit.     When  the 
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lesion  affects  the  posterior  part  of  the  first 
temporal  convolution  on  the  left  side,  word- 
deafness  in  its  various  forms  is  produced. 

By  extension  or  pressure  upwards  of  a  lesion 
commencing  in  the  temporal  lobe  the  fibres  from 
the  motor  cortex  are  affected  and  hemiparesis 
or  hemiplegia  may  develop. 

Island  of  Reil.  According  to  Wernicke  lesions 
of  the  island  of  Reil  produce  paraphasia  (by 
implicating  fibres  running  between  the  auditory 
centre  and  Broca's  convolution). 

Occipital  Lobe  and  0])tic  Tracts.  Partial 
decussation  of  the  fibres  of  the  optic  nerves 
occurs  at  the  optic  chiasma.  The  optic  tracts 
then  pass  to  the  posterior  part  of  the  optic 
thalamus  (pulvinar),  to  the  lateral  geniculate 
bodies  and  to  the  anterior  corpora  quadrigemiua. 
From  these  parts  fibres  pass  to  the  cuneus  of 
the  occipital  lobe  (Gratiolet's  fibres).  From  the 
anterior  corpora  quadrigemina,  fibres  pass  to  the 
nucleus  of  the  third  nerve ;  through  these  fibres 
the  reflex  contraction  of  the  pupils  to  light  is 
brought  about.  From  the  cmieus,  association 
fibres  pass  to  the  lateral  convex  surface  of  the  i 
occipital  lobe,  to  the  angular  gyrus  and  to  the 
auditory  centre. 

A  lesion  of  one  optic  nerve  causes  bhndness 
of  one  eye ;  a  lesion  of  the  median  part  of  the 
optic  chiasma  causes  blindness  of  the  nasal  half 
of  each  retina  and  therefore  of  the  temporal 
half  of  each  field  of  vision — bitemporal  hemi- 
anopsia (this  is  common  when  a  tumoiu'  of  the 
pituitary  body  compresses  the  chiasma) ;  a  lesion 
of  the  outer  part  of  the  chiasma  on  each  side 
causes  blindness  of  the  temporal  half  of  each  | 
retina,  and  consequently^  binasal  hemianopsia ; 
a  lesion  destroying  one  half  of  the  chiasma  . 
causes  blindness  of  the  eye  on  the  side  of  the  \ 
disease  and  temporal  hemianopsia  of  the  other 
eye ;  a  lesion  of  the  optic  tract,  of  Gratiolet's 
fibres  or  of  the  cuneus  lobe  of  one  side  causes 
bilateral  hemianopsia — blindness  of  the  right 
half  of  each  field  of  vision  when  the  lesion  is  on 
the  left  side  and  vice  versa. 

In  lesions  affecting  the  optic  tract  before  the  j 
fibres  pass  to  the  corpora  quadrigemma  (nucleus 
of  the  third  nerve)  light  thro\\Ti  on  to  the  blind 
half  of  each  retina  does  not  cause  the  pupil  to 
contract,  Avhilst  they  contract  when  hght  is 
throwTi  on  to  the  other  half  of  each  retina. 
When  the  lesion  is  behind  the  point  at  which 
fibres  pass  to  the  nucleus  of  the  third  nerve 
[i.  e.  in  the  fibres  of  Gratiolet  or  in  the  occipital 
lobe),  light  throA^Ti  on  to  the  blind  half  of  each 
retina  causes  the  pupils  to  contract  (Wernicke's 
hemiopic  pupillary  reaction).  A  lesion  of  one 
cuneus  produces  hemianopsia,  a  lesion  of  both 
cunei  looes  causes  complete  blindness,  cortical 
blindness  (in  both  the  pupil  reflexes  are  nor- 
mal). A  lesion  of  both  occipital  lobes  on  the 
convex  or  external  surface,  or  of  fibres   from 


the  cuneus  to  this  part  on  each  side,  produces 
mind-blindness — the  patient  sees  objects,  but 
does  not  recognize  what  they  are. 

A  lesion  of  the  angular  gjTus,  or  of  the 
fibres  going  from  the  cuneus  to  the  angular 
g3a"us  causes  word-bhndness.  If  the  lesion 
extends  deeply  so  as  to  affect  the  fibres  of 
Gratiolet  the  symptoms  are  Mord- blindness 
and  hemianoj)sia.  A  lesion  behind  the  internal 
capsule  may  affect  the  fibres  to  the  cuneus 
and  the  sensory  fibres  in  the  internal  capsule 
or  optic  thalamus  and  cause  hemianopsia  and 
hemiansesthesia.  A  lesion  of  fibres  from  the 
visual  centre  to  the  auditory  centre  may  cause 
optic  aphasia — objects  seen  cannot  be  named. 
This  symptom  occurs  in  some  cases  of  abscess 
of  the  temporal  lobe. 

Crus,  Pons  and  Medulla. — The  fibres  of  the 
pyramidal  tracts  he  close  to  the  nuclei  of  the 
third  to  twelfth  cranial  nerves.  By  noting 
which  nerves  are  spared  (^.  e.  those  above  the 
lesion)  and  which  are  affected  the  localisation  of 
the  disease  can  be  determined- 

Crus  Cerebri.  The  characteristic  symptoms 
are  jDaralysis  of  the  third  nerve  on  the  side  of 
the  lesion,  and  paralysis  of  the  face,  arm  and 
leg  on  the  opposite  side.  Occasionally  there  is 
paralysis  of  the  third  nerve  on  one  side,  with 
ataxia  or  intention  tremor  of  the  limbs  on  the 
opposite  side. 

Pons  Varolii.  The  most  characteristic  signs 
are  paralysis  of  one  or  more  of  the  seventh, 
sixth  and  fifth  cranial  nerves  on  the  one  side, 
and  of  the  limbs  on  the  opposite  side.  The 
third  nerve  is  not  paralysed. 

Unilateral  lesions  at  the  upper  part  of  the 
pons  cause  paralysis  of  the  face,  arm  and  leg 
on  the  opposite  side ;  a  lesion  at  the  middle  or 
lower  third  affects  the  cortical  facial  fibres 
after  their  decussation  (which  occurs  in  the 
pons),  and  the  fibres  for  the  arm  and  leg  before 
their  decussation  in  the  medulla ;  hence  there  is 
paralysis  of  the  face  on  the  side  of  the  lesion  and 
of  the  arm  and  leg  on  the  opposite  side.  Lesions 
at  the  lower  part  of  the  pons  may  affect  the 
nucleus  of  the  sixth  nerve  and  cause  paralysis 
of  the  external  rectus.  In  these  cases  often 
there  is  associated  paralysis  of  the  internal  rectus 
of  the  other  eye  for  lateral  movements  to  the 
side  of  the  lesion. 

In  rare  cases  there  is  paratysis  of  the  fifth 
nerve  on  one  side,  with  hemiplegia,  hemi- 
ansesthesia or  anaesthesia  on  the  opposite  side. 

Occasional  symptoms  are  vertigo,  vomiting, 
ataxia  and  trismus. 

Irritative  lesions  (haemorrhage)  may  cause 
marked  contraction  of  the  pupils. 

Sudden  lesions  sometimes  produce  convulsions. 
A  small  median  lesion  may  cause  anaesthesia  of 
the  limbs  and  trunli  on  both  sides,  but  usually 
only  deep  sensibility  is  affected. 
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Medulla  Oblongata.  The  most  important 
symptoms  are  paresis  or  paralysis  of  the  muscles 
of  articulation,  phonation  and  deglutition,  with 
circulatory  and  respiratory  disturbances. 

The  third,  fourth,  fifth  and  sixth  cranial 
nerves  are  not  paralysed. 

A  lesion  of  one  pwamidal  tract  causes  para- 
lysis of  the  limbs  of  the  opposite  side.  "\ATien 
both  tracts  are  affected  all  four  limbs  are 
paralysed. 

Lesions  of  the  restiform  body  cause  hemi- 
ataxia.  Lesions  of  the  ohvary  body  cause  dis- 
turbance of  equilibrium  and  involuntary  move- 
ments. Lesions  of  the  side  of  the  medulla  may 
cause  unilateral  paralysis  of  the  tongue,  vocal 
cord,  soft  palate  and  sterno-mastoid. 

Corpora  Quadrigemina.  According  to  Noth- 
nagel  if  other  general  symptoms  of  brain  tumour 
are  present,  the  growth  involves  the  region  of 
the  corpora  c|uadrigemina  when  (1)  ataxia  (of 
the  cerebellar  form)  appears  as  an  early  symptom 
and  is  associated  with  (2)  ophthalmoplegia, 
bilateral  and  more  or  less  complete. 

Cerebellum 

Localising  symptoms  maj^  be  absent,  especi- 
ally when  the  lesion  is  in  the  lateral  lobes.  The 
characteristic  symptom  of  cerebellar  disease 
is  a  reeling  or  ataxic  gait,  like  that  of  alcoholic 
intoxication,  not  increased  when  the  eyes  are 
closed.  In  lesion  of  the  middle  lobe  there  may 
be  a  tendency  to  fall  forwards  or  backwards. 

Other  symptoms  are  unsteadiness  and  atony 
of  the  limbs  on  the  side  of  the  lesion,  vertigo,  and 
paresis  of  the  sixth  cranial  nerve  (on  the  side 
of  the  lesion).  Usually  nystagmus  (lateral)  is 
present. 

Rapidly  alternating  movements,  such  as 
pronation  and  supination  of  the  wrist,  may  be 
awkwardly  and  irregularly  performed  in  the 
arm  on  the  side  of  the  lesion  (adiadocoinesie  of 
Babinski).  There  is  also  sometimes  a  peculiar 
tendency  for  the  head  and  trunk  to  lag  behind 
when  the  patient  is  attempting  to  walk 
forwards. 

In  tumour  there  is  frequently  pain  on  pressure 
over  the  occiput — most  marked  on  the  side  of 
the  lesion. 

A  lesion  of  the  superior,  middle  or  inferior 
cerebellar  peduncles  causes  rotation  round  the 
vertebral  axis,  or  a  forcible  impulse  to  assume  a 
fixed  position.  R.  T.  W. 

APHASIA 

In  the  large  majority  of  right-handed  people 
there  are  certain  speech  centres  situate  in  the 
cortex  of  the  left  side  of  the  brain,  which  may 
be  divided  roughly  into  motor  and  sensory. 
These  centres  are  assumed  to  be  connected  by 
commissures,  or  conduction  paths  (see  Fig.  1), 


and  the  motor  speech  centres  are  connected 
by  pjrramidal  fibres,  through  the  genu  of  the 
internal  capsule,  to  the  medullary  and  spinal 


Fig.  1. — Diagram  to  illustrate  Lesions. 
B,  Broca's  Convolution;  W,  Motor  Writing  Centre. 

motor  nuclei,  for  the  articulatory  and  Avriting 
movements. 

Lesions  in  either  of  these  cortical  centres  or 
of  their  conduction  paths  will  produce  various 
clinical  forms  of  aphasia,  or  interference  with 
speech,  often  associated  with  a  right  hemiplegia. 
In  some  left-handed  people  the  speech  centres 
are  in  the  right  hemisphere,  and  aphasia  may 
then  accompany  a  left  hemiplegia. 

Lesions  (1)  of  the  pyramidal  fibres  in  the 
internal  capsule  or  conduction  path  from  the 
cortical  motor  nuclei  to  the  medullary  and 
spinal  nuclei  produce  only  a  mechanical  inter- 
ference with  articulation,  and  this  form  of  speech 
interference  is  not  termed  aphasia,  but  anarthria 
or  aphemia.  The  main  motor  centre  is  Broca's 
centre  at  the  posterior  end  of  the  left  third 
frontal  convolution ;  lesions  of  this  centre,  B, 
produce  motor  aphasia  and  agraphia,  the 
patient  being  practically  dumb,  with  complete 
inability  to  write,  even  with  the  left  hand,  or 
to  make  words  by  picking  out  block  letters. 
Of  late  years  Marie  has  tried  to  discredit  Broca's 
'  centre,  in  its  place  ascribing  motor  aphasia  to 
lesions  in  an  arbitrary  "  quadrilateral  "  close 
to  the  island  of  Reil;  his  theory,  however,  is 
generally  repudiated. 

The  motor- writing  centre,  W,  whose  existence 
is  somewhat  speculative,  is  presumably'  situate 
in  the  hand  centre  in  the  left  ascending  frontal 
convolution.  Lesions  of  these  motor  centres 
affect  the  intelligence  only  slightly,  though  the 
patients  are  usually  emotional.  The  curious 
phenomenon  frequently  remarked  with  these 
lesions  is  that,  though  volitional  spontaneous 
speech  or  repetition  may  be  totally  lost,  yet 
ejaculations  or  oaths  may  be  produced  under 
the  stress  of   emotion,  or  phrases  such  as  the 
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Lord's  Prayer,  or  songs  learned  in  eliildliood 
and  stereotyped  upon  the  brain  by  frequent 
repetition  may  be  repeated  or  even  sung.  It 
is  thought  that  such  stereotyped  speech  may 
originate  from  corresponding  speech  centres  in 
the  right  hemisphere.  In  not  a  few  patients 
with  motor  aphasia  the  phenomenon  of  recurring 
utterance  is  seen,  that  is  to  say,  all  attempts  to 
speak  on  the  part  of  a  patient  or  to  reply  to 
questions  produce  the  same  word  or  set  of 
syllables,  often  gibberish,  and  in  any  case  in- 
appropriate. These  patients  are  able  to  hear 
and  understand  perfectly,  and  can  also  read  and 


TacHlt 


Olfactory 

GiLstatory 


Fig.  2. 
A,    Wernicke's    Auditory  Word    Centre ;     B,   Broca's 
Word  Centre ;  A^,  Right  Auditory  Centre ;  V,  Visual 
Word    Centre ;    W,    Writing  Centre ;    M,    General 
Intellectual  Centres. 

signify  their  wishes  very  clearly  by  signs,  and 
they  are  fully  aware  of  the  grotesqueness  of 
their  attempts  at  speech. 

An  interesting  variety  of  motor  aphasia  is 
dumbness  without  agraphia,  which  may  be 
produced  bj^  a  sub-cortical  lesion  (2)  close  to, 
but  not  destroying  Broca's  centre,  but  cutting 
off  its  pyramidal  fibres  to  the  internal  capsule 
and  its  commissure  through  the  corpus  callosum 
to  the  corresponding  cortex,  B^,  in  the  right  third 
frontal  convolution  (see  Fig.  2).  This  condition 
is  to  be  distinguished  from  hysterical  mutism 
by  the  absence  in  the  latter  of  other  signs  of 


organic  lesion,  and  by  the  presence  of  hysterical 
stigmata. 

The  chief  sensorj^  centre  is  Wernicke's  audi- 
tory word  centre,  A,  situate  in  the  posterior 
portion  of  the  superior  temporal  convolution. 
Lesions  of  this  centre  will  produce  auditory  : 
amnesia,  or  loss  of  memory  of  words,  and  word 
deafness  or  inability  to  understand  spoken  words 
in  uneducated  persons  and  in  others  whose  know-  : 
ledge  of  things  has  been  acquired  by  ear  much 
more  than  by  books.  A  lesion  in  this  auditory 
centre  will  also  entail  comparative  inability  to 
read  and  write.  \ 

The  auditory  centre  is  assumed  to  be  con-  j 
nected  with  Broca's  centre  by  a  commissure,  I 
AB,  passing  beneath  the  island  of  Reil,  and  a  ■ 
lesion  (3)  of  this  commissure  would  prevent  the  ' 
transmission  to  the  executive  Broca's  centre  i 
of  orderly  speech  and  sentences  originated  in  i 
the  auditory  or  word-memory  centre.  Partial 
damage  of  this  centre.  A,  or  of  its  commissure,  } 
AB,  will  produce  the  symptom  known  as  para-  i 
phasia,  in  which  mistakes  in  the  use  of  words  ! 
are  made.  Such  a  conduction  aphasia  will  I 
thus  produce  a  jargon-aphasia  which  will  be  , 
recognized  as  such  by  the  patient,  and  the  power  ! 
of  writing  will  be  unimpaired.  A  sub-cortical  ; 
lesion  (4)  below  the  auditory  word  centre  may  \ 
cut  off  its  commissures  from  the  centre  for  1 
hearing  on  the  same  side,  and  the  corresponding  [ 
auditory  centre.  A',  in  the  right  hemisphere ;  I 
this  will  produce  word-deafness  and  more  or  i 
less  jargon-aphasia.  Such  a  patient  will  be  1 
unable  to  understand  spoken  language,  hearing  { 
words  as  sounds  only.  j 

The  visual  word  centre,  T',  is  situate  in  the  i 
left  angular  gyrus ;  this  is  connected  both  to  i 
the  auditory  and  writing  centres,  VA,  VW ;  it  I 
also  receives  commissures  from  the  two  half- 
vision  centres  in  the  occipital  lobes,  V-Occ. 
Lesions  of  the  visual  Mord  centre  will  produce 
inability  to  read  (alexia),  or  to  write,  Avith 
difficulty  in  naming  objects  at  sight,  though 
these  may  still  be  recognized.  A  partial  lesion 
of  the  visual  centre  Avill  induce  mistakes  in 
reading,  and  especially  the  occasional  use  of 
wrong  words  and  other  mistakes  in  writing — 
paragraphia. 

A  sub-cortical  lesion  below  the  left  angular 
gyrus  (5)  will  produce  pure  word-blindness, 
with  right  hemianopia  OAving  to  the  lesion  in- 
volving the  left  optic  radiations.  Such  a  patient 
may  be  able  to  write,  though  unable  to  read  what 
he  has  just  written.  Word-blindness  is  some- 
times due  to  congenital  defect  of  the  centre,  so 
that  reading  or  writing  are  impossible  of  acquire- 
ment, though  the  intelligence  may  other\\'ise  be 
good.  Though  letters  and  words  in  these  cases 
convey  no  meaning,  numerals  and  figures  may  be 
appreciated  properly. 

The  lesion  (6)  of  the  conduction  path  in  the 
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superior  parietal  lobe,  from  the  visual  to  the 
A\-riting  centre,  VW,  may  produce  pure  a,graphia. 
On  the  whole,  intelligence  suffers  much  more  in 
I      cases  of  lesion  of  the  sensory  centres,  especially 
of  the  auditory  word  centres,  than  when  the 
I      damage  is  limited  to  Broca's.     A  valid  will  may 
probably  be  executed  with  lesions  of  either  the 
;      auditory  or  visual  centres  singly,  but  when  both 
are   destroyed  the  intelligence  will  almost  cer- 
tainly be  too  seriously  interfered  with  for  the 
proper  understanding  of  a  legal  document.     All 
,       these   centres   are   connected    by   commissures 
with  the  general  intellectual  centres,  31,  so  that 
they  act  in  conjunction  with  the  brain  as  a  whole. 
;       In  deaf-mutes  the  auditory  centre   being  un- 
developed, the  visual  centre  must  be  directly 
connected  with  Broca's,  VB,  and  in  congenital 
blindness  the  auditory  centre  must  be  directly 
connected  with  the  writing  centre,  AW. 

Apraxia  is  a  condition  allied  to  motor  aphasia, 
in  which  there  may  be  complete  inability  to 
perform  even  simple  movements  with  one  or 
other  hand,  more  frequently  the  left,  even  in 
the  absence  of  any  weakness.  It  is  due  to  the 
sensorimotor  centres  in  the  left  frontal  lobe 
being  dominant  over  those  on  the  right  side ; 
hence  lesions  of  the  callosal  fibres  between 
them  may  cause  apraxia  of  the  left  hand,  with 
right  hemiplegia. 

Agnosia  is  comparable  to  sensory  aphasia, 
and  includes  visual,  tactile,  auditory  and  other 
special  sense  agnosias.  Thus  an  object  may  be 
seen  and  not  recognized  ;  sounds  may  be  audible 
but  not  understood.  The  lesion  is  usually  in 
the  lateral  parieto -occipital  region. 

The  symptoms  of  aphasia  are  often  permanent, 
though  in  the  majority  of  cases  there  is  slight 
steady  improvement,  owing  to  the  initial  lesion 
having  temporarily  paralysed  the  functions  of 
the  neighbouring  centres  by  diaschisis.  One 
view  holds  that  in  chronic  cases  considerable 
recovery  may  be  due  to  re-education  of  the 
corresponding  centres  in  the  right  hemisphere. 

The  rarity  of  aphasia  in  children  is  pointed 
out  in  favour  of  this  hypothesis,  but  even  in 
them  aphasia  is  sometimes  permanent. 

W.  H. 

CEREBRAL    VASCULAR    DISEASES 

1 .  Cerebral  Haemorrhage.  —  The  onset  is  sud- 
den, but  premonitory  symptoms  (headache, 
vertigo,  drowsiness,  etc.)  sometimes  occur.  In 
many  cases  the  condition  commences  with 
sudden  loss  of  consciousness  ;  in  others  syn- 
copal symptoms  occur  first  and  are  followed 
later  by  coma ;  occasionally  there  are  convul- 
sions at  the  onset ;  sometimes  hemiplegia  or 
other  symptoms  develop  suddenly  without 
loss  of  consciousness.  During  the  coma  the 
face  is  often  flushed.     The  pulse  is  full  and  of 


high  tension,  at  first  it  is  slow,  later  quick. 
The  temperature  often  sinks  one  or  two  degrees, 
but  rises  to  normal  or  above  normal  later. 

Often  signs  of  hemiplegia  can  be  detected 
during  the  coma.  When  the  limbs  are  raised 
and  suddenly  allowed  to  fall  they  slowly  sink 
down  on  one  side,  but  fall  doA\n  at  once  like 
a  heavy  weight  on  the  other  (paralysed  side). 
In  severe  haemorrhage  all  the  reflexes  may  be 
lost  on  both  sides ;  but  later,  if  not  at  first,  the 
epigastric,  abdominal  and  cremasteric  reflexes 
are  lost  and  the  plantar  reflex  is  of  the  extensor 
type  (Babinski  reflex)  on  the  paralysed  side, 
whilst  these  reflexes  are  normal  on  the  other 
side.  When  a  fatal  termination  is  approaching 
the  pupils  fail  to  react  to  light  and  Cheyne- 
Stokes's  breathing  is  often  observed. 

When  the  comatose  stage  has  passed  signs 
of  an  organic  lesion  can  be  more  clearly  detected. 
Of  these  hemiplegia  is  the  most  common  because 
the  internal  capsule  is  so  frequently  affected 
directly  or  indirectly.  (For  detailed  description 
see  article  on  cerebral  localisation.)  The  loss 
of  the  superficial  reflexes  on  the  paralysed  side, 
already  described,  often  continues  for  some  time 
after  the  coma  has  passed.  Also  on  the  para- 
lysed side  the  knee-jerk  becomes  increased, 
ankle  clonus  develops,  the  plantar  reflex  is  of  the 
Babinski  type,  and  Oppenheim's  reflex  is  often 
present.  A  spastic  condition  of  the  paralysed 
limbs  gradually  develops  ;  the  muscles  do  not 
present  any  reaction  of  degeneration  on  electrical 
examination,  and,  with  rare  exceptions,  wasting 
of  the  muscles  does  not  occur,  except  simply 
to  a  slight  extent  from  disuse.  Temporary 
aphasia  is  often  present  \\iien  the  haemorrhage 
affects  the  left  internal  capsule ;  permanent 
aphasia  when  the  lesion  is  in  or  near  Broca's 
convolution. 

Sensation  is  normal,  or  only  slightly  and 
temporarily  diminished,  in  the  common  form  of 
hemiplegia,  which  is  caused  by  haemorrhage 
from  the  lenticulostriate  artery.  But  in  lesions 
posterior  to  the  region  of  the  lenticulo -optic 
artery  hemianaesthesia  is  associated  with  the 
motor  aftection.  When  the  lesion  extends  back- 
wards to  the  fibres  of  the  optic  tracts,  or  when  it 
is  in  the  occipital  lobe,  hemianopsia  occurs.  (For 
symptoms  of  haemorrhage  in  the  pons,  crus  or 
other  parts,  see  article  on  cerebral  localisation.) 
Occasionally  post-hemiplegic  chorea  or  athetosis 

j   develops  after  cerebral  haemorrhage. 

2.  Cerebral  Softening  (Embolism  and  Throm- 
bosis).— The  symptoms  develop  suddenly  and 
are  similar  to  those  of  haemorrhage ;    but  the 

;  high  tension  and  slowness  of  the  pulse,  so 
common  at  the  onset  of  haemorrhage,  do  not 

I  occur ;  the  fall  of  temperature  is  less  marked ; 

!  and  loss  of  consciousness  is  not  so  frequent 
as  in  haemorrhage.  Occasionally  convulsions 
occur  at  the  onset. 
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Premonitory  symptoms  (headache,  vertigo, 
drowsiness,  etc.)  are  frequent  in  thrombosis, 
rare  in  embolism.  In  syphilitic  thrombosis 
severe  headache,  usually  Avorse  at  night,  is  very 
frequent.  The  middle  cerebral  artery,  or  one 
of  its  branches,  is  most  frequently  obstructed  : 
hence  hemiplegia  (or  monoplegia)  is  a  common 
result.  Aphasia,  with  or  A\ithout  hemiplegia, 
often  occurs  in  softening  on  the  left  side  of  the 
brain.  It  may  be  total  or  partial  (motor  aphasia, 
or  word-blindness  or  word-deafness,  etc.). 
Obstruction  of  the  posterior  cerebral  artery 
produces  hemianopsia.  Softening  limited  to 
the  posterior  parietal  region  may  produce 
simply  loss  of  the  stereognostic  sense  in  the 
opposite  hand.  Occasionally  extension  of  the 
obstruction  to  the  central  artery  of  the  retina 
(embolism  or  thrombosis)  produces  the  char- 
acteristic ophthalmoscopic  signs  (white  patch 
in  the  centre  of  the  fundus  ^dth  cherry-red 
spot  at  the  macula).  Later  optic  atrophy  may 
develop,  causing  blindness  on  the  side  of  the 
lesion,  Avhilst  there  is  hemiplegia  on  the  opposite 
side  (when  the  middle  cerebral  artery  is  also 
obstructed). 

Diagnosis.  \.  During  Coma.  Cerebral  haemor- 
rhage and  softening  have  to  be  diagnosed  from 
unconsciousness  due  to  other  causes. 

Evidence  of  head  injury  should  lead  to  a 
consideration  of  the  possibility  of  cerebral  con- 
cussion, compression  or  fracture  of  the  skull. 

In  the  diagnosis  from  syncope,  poisoning  by 
opium  and  narcotics,  uraemia,  diabetic  coma, 
post-epileptic  coma,  and  alcoholic  intoxication, 
the  presence  of  unilateral  symptoms  is  verv^ 
important.  Such  symptoms  are  very  frequent 
in  cerebral  haemorrhage  and  softening,  but  do  not 
occur  in  the  affections  just  mentioned  (except, 
perhaps,  in  very  rare  instances  in  uraemia, 
as  uraemic  hemiplegia). 

If  the  limbs,  when  raised  and  allowed  to 
drop,  fall  down  at  once  like  a  heavy  weight  on 
one  side,  but  slowly  sink  down  on  the  other, 
or  if  the  epigastric,  abdominal  and  cremasteric 
reflex  are  lost  and  a  Babinski  plantar  reflex  is 
present  on  one  side  only,  these  are  unilateral 
signs  in  favour  of  haemorrhage  or  softening  and 
against  the  other  affections  just  named. 

In  favour  of  syncope  would  be  the  very  feeble 
pulse,  great  pallor  of  the  face  and  lips,  and  short 
duration  of  unconsciousness.  In  poisoning  by 
opium  and  its  alkaloids  the  pupils  are  markedly 
contracted. 

Tlie  following  points  would  be  in  favour  of 
uraemia — well-marked  oedema  and  albuminuria, 
albuminuric  retinitis,  absence  of  unilateral 
symptoms,  gradual  onset  of  coma  often  with 
convulsions. 

In  diabetic  coma  of  the  common  type  the 
urine  contains  sugar  in  large  or  considerable 
quantity,  and  gives  a  claret  coloration  with  per- 


chloride  of  iron ;  the  pulse  is  rapid  and  feeble ; 

I  dyspnoea  is  marked  (deep  respiration). 

(The  diagnosis  of  uraemia  or  diabetic  coma 
should  not  be  based  simply  on  the  presence  of 
traces  of  albumin  or  sugar  in  the  urine.) 
In  post-epileptic  coma  there  is  often  blood- 

I  stained  saliva  on  the  lips,  and  the  tongue  is  fre- 

j  quently  bitten.   The  onset  is  sudden  and  there  is 

I  often  a  history  of  previous  epileptic  convulsions. 
The  diagnosis  of  alcoholic  coma  should  not  be 

I  based  simply  on  the  smell  of  alcohol  in  the  breath ; 
it  should  not  be  made  unless  careful  examina- 
tion fails  to  reveal  unilateral  signs  and  evidence 
of  all  of  the  affections  alreadj'  mentioned. 

2.  //  the  'patient  is  first  seen  when  the  coma 
has  disappeared,  or  if  consciousness  has  not  been 
lost,  it  is  necessar}'  to  examine  carefully  for 
signs  of  organic  cerebral  lesions — hemiplegia, 
hemianaesthesia,  unilateral  changes  in  the  super- 
ficial reflexes,  aphasia  in  its  various  forms,  loss 
of  the  stereognostic  sense  in  the  hand,  and  for 
hemianopsia,  which  is  so  often  overlooked.  If 
such  signs  are  detected  it  is  then  necessary  to 
consider  the  nature  of  the  cerebral  lesion  causing 
them.  If  these  symptoms  have  developed 
quite  suddenly,  haemorrhage ,embolism  or  throm- 
bosis are  the  most  probable  causes.  The  onset 
Avith  loss  of  consciousness  is  a  little  in  favour  of 
haemorrhage ;  onset  without  loss  of  consciousness 
a  little  in  favour  of  embolism  or  thrombosis. 
Under  the  age  of  fortj^  embolism  and  syphiHtic 
thrombosis  are  the  most  common  causes ;  over 
forty,  haemorrhage  or  thrombosis  in  athero- 
matous arteries.  Signs  of  cardiac  valvular 
disease  would  be  in  favour  of  embolism ;  evi- 
dences of  past  syphilis  in  favour  of  thrombosis. 
High-tension  pulse,  hypertrophy  of  the  left 
ventricle,  accentuation  of  the  aortic  second 
sound,  albuminuria  or  chronic  Bright's  disease, 
onset  during  the  day  or  when  the  patient 
is  excited,  would  all  be  points  in  favour  of 
haemorrhage.  A  feeble  pulse,  feeble  heart's 
action,  onset  during  the  night  or  when  the 
circulation  is  feeble,  would  be  points  in  favour 
of  thrombosis. 

In  intracranial  tumour  severe  headache  and 
vomiting  are  common ;  optic  neuritis,  usually 
double,  occurs  in  about  four-fifths  of  the  cases. 
If    paralysis   occurs    it    usually   develops   very 

,  gradually. 

!  In  cerebral  abscess  there  is  a  primary  focus 
of  suppuration  in  some  other  part  of  the  body 
(ear,  nose,  lungs,  etc.),  severe  headache  is 
common,  optic  neuritis  occurs  in  some  cases, 
but  not  so  frequently  as  in  tumour.  The 
symptoms  do  not  develop  suddenly. 

Treatment.  In  cerebral  haemorrhage  the 
patient  should  be  disturbed  as  little  as  possible. 
The  shoulders  and  head  should  be  slightly  raised. 
All  tight  clothing  about  the  neck  should  be 
removed.     An  ice  bag  may  be  appKed  to  the 
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head  and  hot -water  bottles  (surrounded  by  a 
blanket)  to  the  feet.  To  lower  arterial  tension 
and  direct  blood  from  the  brain  to  the  portal 
system  strong  purgatives  may  be  given  when  the 
pulse  is  good  (one  or  two  minims  of  croton  oil 
with  four  minims  of  glycerine,  or  five  grains  of 
calomel).  The  bowels  should  be  kept  regular 
and  the  catheter  used  if  necessary. 

For  meningeal  haemorrhage  surgical  treatment 
may  be  required  (see  article  on  head  injuries). 
In  syphiUtic  thrombosis  mercury  and  iodide  of 
potassium  should  be  given.  In  thrombosis 
from  other  causes  and  in  emboHsm  drugs  which 
mil  improve  the  circulation  are  indicated — 
digitalis,  strophanthus,  strychnine. 

In  the  after-treatment  of  the  hemiplegia  an 
attempt  should  be  made  to  diminish  contracture 
and  deformity  by  passive  movements,  by  mas- 
sage, and  by  weak  Faradism  applied  so  as  to 
cause  contraction  only  of  those  muscles  which 
are  the  opponents  of  the  muscles  in  which  the 
greatest  contracture  occurs.  R.  T.  W. 

INTRACRANIAL   TUMOURS 

{Including  gummata,  tubercular  masses  and 
cysts.) 

The  symptoms  are  general  and  local.  The 
most  important  of  the  former  are  headache, 
vomiting  and  optic  neuritis. 

In  about  four-fifths  of  the  cases  optic  neuritis 
(generally  double)  is  present.  Headache  is 
usually  a  prominent  sjrmptom  and  vomiting 
occurs  in  most  cases  at  some  period. 

Less  constant  general  s\Tnptoms  are  slowness 
of  the  pulse,  mental  failure  and  general  con- 
vulsions. Localising  symptoms  vary  with  the 
situation  of  the  growth  and  are  described  in 
the  article  on  Topical  Diagnosis  of  Brain 
Diseases. 

Of  most  practical  importance  are  those 
caused  by  tumour  in  the  motor  cortex.  Growths 
in  this  region  cause  unilateral  convidsions,  i.  e. 
convulsions  commencing  in  one  limb  or  one 
side  of  the  face  (monospasm)  and  remaining 
limited  to  one  side,  or  becoming  bilateral  only 
at  the  end  of  the  fit.  In  these  attacks  con- 
sciousness is  not  lost,  or  lost  only  at  the  end 
of  the  fit.  Paresis  of  one  limb  gradually  de- 
velops and  progresses  to  monoplegia,  and 
finally  hemiplegia  may  occur.  Observation  of 
the  part  first  convulsed  in  the  fits,  or  of  the 
part  first  paralysed,  is  of  great  localising  value. 

In  cerebellar  tumour  optic  neuritis  almost 
invariably  occurs.  Ataxia  occurs  i£  the  middle 
lobe  is  affected ;  but  it  may  not  develop  until 
a  late  period  of  the  disease  when  the  growth 
is  in  one  lateral  lobe. 

Tumours  at  the  cerebellar-pontine  angle 
(arising  usually  from  the  auditory  nerve)  cause 
first    auditory    symptoms — impaired     hearing, 


deafness,  vertigo,  noises  in  the  ear,  inco-ordina- 
tion ;  general  symptoms  of  growth  develop — 
double  optic  neuritis,  headache,  vomiting ;  then 
the  following  symptoms  may  occur — afiection 
of  the  seventh,  sixth,  and  fifth  nerves  and 
nystagmus. 

Tumours  at  the  base  of  the  skull  or  brain 
cause  the  general  symptoms  of  growth  and 
afiect  also  the  cranial  nerves  in  the  region  of 
the  disease. 

Tumours  of  the  pituitarj-  body,  and  in  the 
region  thereof,  produce,  in  addition  to  the 
general  symptoms  of  growth,  bitemporal  hemi- 
anopsia at  the  early  stage,  folloM'ed  by  complete 
blindness  of  one  or  both  eyes.  Usually  ophthal- 
moscopic examination  reveals  optic  atrophy, 
seldom  optic  neuritis.  Other  symptoms  which 
have  been  observed  are  obesity,  glycosuria, 
polyuria,  mental  impairment  and  hypoplasia 
of  the  genital  organs. 

Examination  "udth  the  X-rays  may  show 
great  dilatation  of  the  sella  turcica.  ^^Hien  the 
tumour  is  an  adenoma  of  the  anterior  lobe  of  the 
pituitary  body  acromegaly  occurs.  Other  forms 
of  pituitary  tumours  do  not  cause  acromegaly 
(Fischer). 

Diagnosis.  The  eyes  should  be  examined 
with  the  ophthalmoscope  in  all  cases  of  suspected 
intracranial  tumour  and  all  serious  or  obscure 
brain  affections.  In  cerebral  haemorrhage  and 
softening  optic  neuritis  does  not  occur,  and  the 
onset  of  paralysis  or  symptoms  is  sudden; 
whilst  in  cerebral  tumour  optic  neuritis  occurs 
in  about  four-fifths  of  the  cases  and  paralysis 
or  other  signs  nearly  always  develop  gradually. 

In  rare  instances  cerebral  tumour  causes 
hemiplegia  without  optic  neuritis ;  but  in  these 
cases  the  very  gradual  onset  of  the  paralysis  is 
characteristic. 

Intracranial  abscess  causes  headache,  vomit- 
ing and  optic  neuritis,  but  the  neuritis  is  not  so 
common  as  in  tumour.  In  favour  of  abscess 
would  be  evidence  of  a  primary  source  of 
suppuration  (in  the  ear,  nose,  orbit,  lungs,  etc.). 

Headache,  vomiting  and  optic  neuritis  (with 
or  without  albuminuric  retinitis)  may  occur  in 
chronic  Bright's  disease ;  and  the  case  is  some- 
times diagnosed  as  one  of  cerebral  tumour ;  but 
symptoms  of  localised  lesion  of  the  nervous 
system  are  absent,  and  examination  of  the  urine 
and  cardio-vascular  system  reveals  marked  signs 
of  chronic  Bright's  disease.  (In  all  cases  of 
optic  neuritis  the  urine  should  be  examined  for 
signs  of  Bright's  disease.) 

In  rare  instances  optic  neuritis  with  headache 
is  caused  by  "  encephalitis  "  from  lead  poison- 
ing, but  in  these  cases  the  blue  line  on  the  gums 
and  other  evidences  of  plumbism  indicate  the 
diagnosis. 

"  Serous  meningitis  of  the  ventricles  "  may 
cause  the  general  symptoms  of  tumour,  including 
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optic  neuritis.  But  in  "  serous  meningitis  " 
localising  symptoms  are  absent,  remissions  and 
intermissions  in  the  symptoms  often  occur,  and 
the  illness  is  usually  of  longer  duration  than 
in  tumour. 

Treatment.  Antisyphilitic  treatment  should 
be  given  in  all  cases  at  first,  unless  there  has 
been  no  exposure  to  the  risks  of  sj^Dhilitic 
infection.  The  general  treatment  for  tubercu- 
losis is  indicated  when  it  is  probable  that  the 
tumour  is  tubercular.  For  the  relief  of  headache 
the  following  drugs  may  be  of  service  :  antipyrin, 
pyramidon.  phenacetin.  aspirin  and  caffein. 
When  ver}-  severe  morphia  may  be  necessary. 
An  ice  bag  applied  to  the  head  sometimes 
relieves  the  headache. 

Trephining  of  the  skull — without  attempting 
to  remove  the  tumour — often  relieves  headache 
and  may  cause  the  optic  neuritis  to  subside. 

When  the  diagnosis  and  localisation  are  clear 
surgical  treatment  should  be  considered.  The 
results  are  unfortunately  usually  verj-  unsatis- 
factory. But  in  rare  cases  permanent  success 
is  obtained.  Early  localisation  is  important. 
The  best  results  have  been  obtained  in  growths 
in  the  motor  cortex  and  at  the  cerebellar  pontine 
angle.  In  some  cases  presenting  the  symptoms 
of  tumour  (chiefly  cerebellar)  a  cyst  has  been 
found  on  operation  and  successfully  treated. 

When  possible  the  operation  for  brain  tumour 
should  be  performed  by  a  surgeon  Vvho  has 
had  special  experience  of  brain  surgerv. 

R.T.  W. 

HYDROCEPHALUS 

Hydrocephalus  may  be  divided  into  con- 
genital and  acquired  forms.  The  pathology 
of  the  acquired  forms  shows  they  are  clearly 
due  to  obstruction  to  the  normal  exit  of  the 
cerebro -spinal  fluid  from  the  fourth  ventricle. 
The  patliology  of  the  congenital  form  has  not 
been  demonstrated ;  it  is  also  probably  due  to 
obstruction.  This  condition  may  originate  in 
foetal  life,  and  the  head  mav  be  so  large  as  to 
obstruct  labour,  necessitating  perforation  of 
the  head.  The  normal  circumference  of  the 
new-born  child's  head  is  fourteen  to  sixteen 
inches,  and  the  signs  of  hydrocephalus  may 
develoi3  rapidly  after  birth,  the  circumference 
reaching  twenty-five  to  forty  inches  or  even 
more.  The  forehead  becomes  very  prominent, 
and  the  swollen  appearance  of  the  vault  of  the 
skull  above  the  thin  peaky  face  is  characteristic. 

The  sutures  are  separated  and  the  fontanel le 
enormous.  Not  infrequently  the  condition 
is  combined  with  spina  bifida.  Exophthalmos 
and  depression  of  the  eyeballs  develops  in  the 
later  stages,  the  children  being  usually  imbecile, 
ill-developed  and  weak  in  the  limbs.  Spastic 
paralysis   and   epilepsy   are   common   sequelae, 


and  the  intelligence  is  very  rarely  normal. 
The  ventricles  of  the  brain  are  enormously 
dilated,  the  overlying  brain  substance  with  the 
cortex  often  being  extremely  thin. 

Treatment.  Puncture  of  the  ventricles  under 
careful  asepsis,  followed  by  compression  of  the 
skull  by  strips  of  plaster.  Lumbar  puncture 
is  almost  invariably  a  failure. 

Acquired  Hydrocephalus  may  be  divided  into 
acute  and  chronic.  The  acute  form  is  due  to 
meningitis,  A\hich  may  be  either  tubercular  or 
serous ;  it  is  important  to  distinguish  the  two 
clinically,  as  treatment  by  lumbar  puncture 
often  brings  about  rapid  cure  in  the  serous 
variety.  In  this  form  there  is  no  occlusion  of 
the  proper  channels  and  lumbar  puncture  will 
directly  relieve  the  distended  ventricles,  the 
fluid  being  often  found  under  great  pressure. 
The  fluid  itself  contains  few  cells  and  no  organ- 
isms, with  less  albumin  than  in  the  tuberculous 
variety.  The  excessive  secretion  of  fluid  by 
the  choroid  plexuses  distends  the  ventricles, 
causing  flattening  of  the  convolutions  against 
the  skull,  though  the  acuteness  of  the  meningitis 
masks  the  symptoms  of  hydrocephalus. 

Obstruction  to  the  outfloAv  of  cerebro-spinal 
fluid  along  the  aqueduct  by  a  median  tumour 
of  the  pons  or  pineal  body,  or  the  downward 
pressure  of  a  cerebellar  tumour  upon  the  fourth 
ventricle  will  lead  to  acquired  hydrocephalus 
with  great  dilatation  of  the  third  and  the  two 
lateral  ventricles.  The  symptoms  are  often 
intermittent,  paroxysmal  headache,  torpor  or 
coma ;  while  partial  or  complete  blindness  from 
pressure  of  the  distended  third  ventricle  down 
wards  upon  the  optic  chiasma,  together  with  the 
signs  of  commencing  optic  neuritis,  will  suggest 
the  diagnosis. 

The  most  important  cause  of  acquired  hydro- 
cephalus is,  however,  posterior  basic  meningitis, 
the  endemic  form  of  cerebro-spinal  meningitis. 
This  disease  is  acquired  in  early  infancy  or 
in  later  childhood,  and  the  meningitis  may  be 
recovered  from,  though  hydrocephalus  may 
result  from  obliteration  of  the  normal  exits  for 
the  cerebro-spinal  fluid  from  the  fourth  ventricle 
into  the  sub-dural  space.  Imbecility  or  idiocy 
results,  with  varying  grades  of  spastic  paralysis, 
blindness  from  optic  atrophj',  and  epilepsy. 
Lumbar  puncture  may  be  tried  in  these  forms, 
and  is  sometimes  of  great  service,  but  no 
trephining  operation  should  be  undertaken. 

External  Hydrocephalus  is  the  accumulation 
of  fluid  in  the  sub-arachnoid  spaces  on  the 
cortex,  and  is  due  to  senile  atrophy  and  other 
wasting  diseases.  W.  H. 

ACUTE    ENCEPHALITIS 

The  inflammation  which  occurs  in  the  part 
of    the    brain    immediately    subjacent    to    the 
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inflamed    meninges    in    meningitis    does    not 
require  sepa,rate  consideration,  and  suppurative 
encephalitis  is   considered  under  the  head   of 
Cerebral    Abscess.      For    the    acute   inflamma- 
tion of   the  grey  matter    of    the  brain,  which 
f      is  due  to  the  same   infection   as   acute   polio- 
I      myehtis   and   may   occur   in   association   with 
that  condition,  vide  Poliomyelitis.     This  article 
will  be  confined  to  the  consideration  of  Acute 
Haemorrhagie  Encephalitis. 
I  Etiology.     Acute     hgemorrhagic     encephalitis 

'  occurs  most  commonly  in  young  children  as 
i  a  sequel  to  acute  fevers,  especially  measles, 
j  scarlet  fever,  diphtheria  and  pneumonia,  and 
i  less  frequently  after  influenza  in  both  adults 
and  children. 

Symptoms.  The  acute  symptoms  are  gener- 
ally preceded  by  headache  and  irritability 
lasting  for  one  or  two  days.  The  patient  then 
suddenly  becomes  unconscious,  but  rarely 
so  comatose  that  the  pupillary  light  reflex  and 
skin  reflexes  disappear.  Delirium  and  general 
or  unilateral  convulsions  may  occur,  the 
temperature  is  high  and  the  jDulse  and  respira- 
tion accelerated.  When  death  does  not  occur 
^\ithin  twenty-four  hours,  paralyses  may  develop 
and  optic  neuritis  is  common.  There  may  also 
be  pontine,  bulbar  or  cerebellar  symptoms. 

Diagnosis.  The  absence  of  symptoms  indi- 
cating meningeal  irritation  and  the  normal 
cerebro-spinal  fluid  help  to  distinguish  acute 
encephalitis  and  meningitis.  In  the  absence 
of  localising  symptoms  it  is  often  impossible 
to  diagnose  encephalitis  from  the  cerebral 
symptoms,  which  may  occur  as  a  result  of  the 
toxaemia  of  the  acute  fever  without  any  actual 
inflammation  being  present. 

Prognosis.  Acute  encephalitis  is  frequently 
fatal,  death  occurring  in  less  than  twenty-four 
hours  or  as  late  as  twenty  days  after  the  onset. 
On  the  other  hand,  recovery  may  be  complete, 
but  more  frequently  some  permanent  defect 
remains  in  the  nature  of  spastic  monoplegia, 
hemiplegia  or  diplegia,  athetosis,  or  choreiform 
movements,  and  mental  deficiency. 

Treatment.  The  patient  should  be  kept  as 
quiet  as  possible  during  the  acute  stage ;  no 
other  treatment  has  any  effect  upon  the  course 
of  the  disease.  A.  F.  H. 

CEREBRAL    ABSCESS 

Etiology.  The  most  common  cause  of  cerebral 
abscess  is  chronic  otitis  media,  the  temporo- 
sphenoidal  lobe  or  cerebellum  being  afi^ected. 
It  may  also  occur  as  a  sequel  of  suppuration  in 
the  nose  and  accessory  sinuses,  and  much  less 
frequently  as  a  result  of  acute  osteomyelitis  of 
the  skull,  infected  wounds,  and  carbuncles  and 
erysipelas  of  the  scalp. 

General  infections  may  give  rise  to    "  meta- 


static "  cerebral  abscesses,  which  are  frequently 
multiple,  the  most  common  sources  of  infection 
being  chronic  empyema  and  bronchiectasis. 

Symptoms.  The  first  S3^mptoms  are  headache 
and  irritability ;  the  latter  is  soon  rejDlaced  by 
somnolence,  the  patient  becoming  lethargic, 
with  slow  cerebration .  This  condition  gradually 
increases  until  unconsciousness  and  finalty  coma 
supervene.  The  pulse  tends  to  be  slow  com- 
pared Avith  the  temperature,  which  is  rarely  high 
and  may  be  normal,  except  when  the  cerebral 
abscess  is  complicated  by  sinus  thrombosis,  in 
which  case  it  is  pj^aemic  in  character.  Vomiting 
may  occur,  especially  with  cerebellar  abscess, 
and  there  may  be  marked  emaciation.  Optic 
neuritis  often  occurs  in  the  late  stages,  but  it 
may  be  absent  throughout.  The  cerebro-spinal 
fluid  may  be  under  increased  pressure,  but  is 
otherwise  normal,  unless  meningitis  is  present. 

For  the  localising  symptoms,  which  indicate 
the  seat  of  the  abscess,  vide  Cerebral  Tumour. 

Diagnosis.  The  possibility  of  intracranial 
suppuration  should  always  be  considered  in 
cases  of  chronic  otorrhoea  in  Avhich  headache, 
irritability  or  other  mental  change,  or  vomiting 
suddenly  develops,  especially  if  the  discharge 
simultaneously  ceases.  In  suppurative  menin- 
gitis the  course  is  generally  more  rapid,  the 
temperature  higher  and  the  pulse  faster,  and 
the  cerebro-spinal  fluid  contains  leucocytes  and 
organisms ;  ocular  paralyses  are  common,  the 
aeck  is  rigid  and  Kernig's  sign  is  present.  In 
infective  sinus  thrombosis  the  temperature  is 
pysemic  and  rigors  occur ;  the  pulse  is  rapid  and 
irregular,  tenderness  is  present  over  the  jugular 
vein,  and  there  may  be  oedema  behind  the 
mastoid  process. 

Prognosis  and  Treatment.  Death  always 
occurs  unless  the  abscess  is  opened  and  drained. 
The  results  of  operation  are  good  Allien  the 
abscess  is  due  to  a  local  infection ;  but  in  meta- 
static cases  the  outlook  is  less  hopeful,  as  more 
than  one  abscess  is  frequently,  though  not 
invariably,  jjresent.  A.  F.  H. 

DISEASES    OF    PERIPHERAL    NERVES 

Neuritis. — Although  the  termination  "  itis  " 
is  often  regarded  as  indicating  inflammation,  it 
is  customary  to  describe  certain  degenerative 
as  well  as  inflammatory  conditions  of  peripheral 
nerves  as  neuritis.  Changes  in  the  spinal  cord 
are  often  present,  but  so  long  as  they  are  less 
prominent  than  those  in  the  nerves,  the  term 
neuritis  can  legitimately  be  employed. 

1.  Local  Neuritis. — Local  neuritis  may  affect 
any  nerve,  the  sciatic,  facial  and  brachial  being 
most  commonly  involved. 

Etiology.  Gout,  muscular  rheumatism  and 
chronic  intoxication  with  poisons,  such  as  alcohol 
and    the    toxins    of    inflvxenza,    diabetes    and 
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pyorrhoea  alveolaris,  which  sometimes  give 
rise  to  poljnneuritis,  make  individual  nerves 
abnormally  susceptible  to  inflammation  and 
degeneration.  Neuritis  results  from  the  direct 
spread  of  inflammation  from  neighbouring 
tissues ;  this  is  rare  in  acute  conditions,  but 
common  in  chronic  inflammations  of  joints, 
as  in  gout,  osteo -arthritis  and  rheumatoid 
arthritis,  and  of  fibrous  tissues,  as  in  muscular 
rheumatism.  Exposure  to  cold,  compression 
from  injuries,  a  crutch  or  splint,  a  cervical  rib 
or  a  tumour,  excessive  traction,  as  in  parturition, 
and  prolonged  muscular  strain  may  lead  to 
neuritis. 

Symptoms.  Pain  and  tenderness  along  the 
course  of  the  nerve  and  in  the  area  it  supplies 
are  the  most  common  symptoms.  Paralysis  of 
the  muscles  supplied  by  the  affected  nerve  is 
often,  though  not  invariably,  present ;  in  severe 
cases  it  is  followed  by  atrophy  and  changes  in 
the  electrical  reactions.  Tendon  phenomena, 
depending  upon  a  reflex  arc  formed  in  part  by 
the  inflamed  nerve,  disappear,  even  if  there  is 
no  paralysis  or  anaesthesia. 

More  or  less  anaesthesia  is  common  and  may 
be  preceded  by  hypersesthesia.  Vasomotor  para- 
lysis and  trophic  changes  occur  in  severe  cases, 
the  skin  becoming  red,  shiny  and  atrophied ; 
vesicles,  bullse  and  ulcers  form;  the  nails 
become  brittle,  the  hair  falls  and  atrophic 
changes  occur  in  the  bones  and  joints. 

Diagnosis.  Neuritis  should  never  be  diag- 
nosed until  every  other  cause  of  pain  has  been 
excluded.  A  common  mistake  is  to  diagnose 
brachial  neuritis  in  cases  of  osteo -arthritis  of 
the  shoulder  and  sciatica  in  osteo -arthritis  or 
tuberculosis  of  the  hip.  These  mistakes  can 
be  avoided  by  examining  all  joints  near  the 
seat  of  pain.  The  presence  of  neuritis  in 
addition  to  chronic  joint  disease  can  only  be 
recognized  if  the  nerve  is  tender,  anaesthesia  is 
present  or  changes  in  the  electrical  reactions 
occur,  as  atrophy  and  pseudo -paralysis  fre- 
quently occur  in  the  muscles  surrounding  a 
diseased  joint.  A  similar  difficulty  arises  in 
the  case  of  muscular  rheumatism,  which  may 
also  simulate  neuritis  as  well  as  being  sometimes 
associated  with  it.  A  diagnosis  can  often  be 
made  from  a  consideration  of  the  exact  localisa- 
tion of  the  pain  and  tenderness,  and  anaesthesia 
and  muscular  atrophy,  which  are  common  in 
neuritis,  never  occur  in  muscular  rheumatism. 
Referred  pain  and  cutaneous  and  deep  tender- 
ness due  to  visceral  disease  may  simulate 
neuritis,  but  the  areas  involved  correspond  with 
those  supplied  by  spinal  segments  and  not  by 
peripheral  nerves;  anaesthesia,  atrophy  and 
paralysis  are  absent,  and  spasm  rather  than 
atony  is  present.  After  excluding  all  other 
causes  of  pain,  the  distinction  between  neuritis 
and    neuralgia    requires     consideration.      The 


latter  should  only  be  diagnosed  when  pain  is 
present  in  the  absence  of  tenderness  and  all 
evidence  of  impairment  in  the  functions  of  the 
affected  nerve. 

Prognosis.  The  prognosis  is  good  if  the  cause 
can  be  removed,  but  the  same  or  other  nerves 
are  liable  to  be  recurrently  affected  in  cases 
depending  upon  some  toxic  influence  which 
cannot  be  permanently  eradicated.  With  slight 
variations  the  prognostic  signification  of  the 
electrical  reactions  in  facial  paralysis  (g.  v.)  apply 
to  neuritic  paralysis  in  other  situations,  so 
long  as  the  cause  of  the  neuritis  is  no  longer 
effective. 

Treatment.  Every  effort  should  be  made  to 
discover  the  cause  of  the  neuritis,  as  until  this 
is  removed  treatment  can  only  be  symptomatic. 
Complete  rest  for  the  affected  part  is  essential, 
and  for  this  purpose  it  is  often  necessary  to 
keep  the  patient  in  bed  with  the  limb  fixed  by 
bandages  or  splints  until  all  pain  and  tenderness 
have  disappeared.  Even  then  the  return  to 
activity  should  be  gradual. 

The  part  should  be  kept  as  warm  as  possible, 
and  the  daily  application  of  radiant  heat  often 
relieves  the  pain.  Drugs,  the  most  efficacious 
of  which  are  acetyl -salicylic  acid,  pyramid  on, 
quinine,  phenazone  and  phenacetin,  are,  how- 
ever, frequently  required,  but  morphia  should 
never  be  given.  Anodal  galvanism  often  gives 
relief,  and  its  eff'ect  can  be  greatly  increased  by 
soaking  the  anode  in  two  per  cent,  quinine 
bichloride ;  in  some  cases  cataphoresis  with 
salicylic  acid  or  iodine  is  more  effective,  but 
with  these  drugs  the  cathode  must  be  applied 
to  the  painful  part.  In  some  cases  the  applica- 
tion of  high-frequency  currents  gives  more  relief 
to  pain  than  any  other  treatment. 

Paralysed  muscles  must  be  kept  in  as  good 
condition  as  possible,  so  that  when  the  nerve 
recovers  the  muscle  fibres  will  be  in  a  proper 
state  to  respond  to  the  first  impulses  which 
reach  them.  For  this  purpose  massage  and 
electricity  in  the  form  of  galvanism  or,  when  the 
muscle  responds  to  faradism,  combined  galvan- 
ism and  faradism,  should  be  employed,  but  only 
after  the  acute  stage  has  passed,  and  neither 
should  ever  be  pushed  to  the  point  of  causing 
pain.  Passive  movements  are  of  the  utmost 
importance,  as  otherwise  the  joints  upon  which 
the  paralysed  muscles  act  become  stiff  and 
contractures  with  consequent  deformities  result. 
If  they  are  properly  carried  out  it  never  becomes 
necessary  to  perform  tenotomies  or  other 
orthopoedic  operations  at  a  later  stage.  Re- 
covery takes  place  far  more  rapidly  in  a  relaxed 
than  in  a  stretched  muscle ;  the  limbs  should 
therefore  be  kept  by  appliances  of  some  sort  m 
such  a  position  that  the  contraction  of  the 
healthy  muscles  and  consequent  over-stretching 
of  the  paralysed  muscle  is  counteracted.     As 
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soon  as  voluntary  power  begins  to  return  the 
patient  should  be  encouraged  to  perform  active 
movements  several  times  a  day ;  these  can  often 
be  commenced  at  an  earlier  stage  if  the  limb 
is  placed  in  water. 

2.  Polyneuritis  (Multiple,  Symmetrical,  Peri- 
pheral, Toxic  Neuritis) — 

Etiology.  Whereas  a  local  neuritis  is  due 
generally  to  a  local  cause,  multiple  and  sym- 
metrical neuritis  is  due  to  abnormal  conditions 
of  the  blood,  which  act  simultaneously  and 
equally  on  the  nerves  of  both  sides  of  the  body. 
All  cases  of  polyneuritis  are  probably  toxic  in 
origin,  though  in  many  cases  the  nature  of  the 
toxin  cannot  be  discovered.  Alcohol,  lead  and 
arsenic  are  the  chief  exogenous  poisons  causing 
polyneuritis,  but  mercury,  copper,  zinc,  silver, 
phosphorus,  carbon  bisulphide,  ether  and  aniline 
compounds  can  produce  the  same  result.  The 
toxins  of  most  specific  infections  may  give  rise 
to  polyneuritis,  the  post -diphtheritic  form  being 
much  the  most  common.  The  polyneuritis 
which  has  been  ascribed  to  malaria,  gout  and 
nephritis  is  probably  really  alcoholic,  though 
the  toxins  of  these  diseases  may  make  the  nerves 
abnormally  vulnerable  to  alcohol.  "  Phtliisical 
poljTieuritis  "  is  sometimes  alcoholic  and  some- 
times due  to  the  mixed  infection  of  the  lungs, 
and  the  neuritis  occurring  in  cancer  is  probably 
also  due  to  secondary  infection.  The  neuritis 
of  pernicious  anaemia  and  leukaemia  is  generally, 
though  not  always,  due  to  arsenic  given  as 
medicine.  A  mild  form  of  polyneuritis  may 
occur  in  pregnancy  and  in  the  puerperal  period. 
Polyneuritis  not  infrequently  develops  Avith 
acute  gastro -intestinal  symptoms,  the  poison 
concerned  being  probably  produced  in  and 
absorbed  from  the  intestine.  Exposure  to 
cold  and  wet  and  over-fatigue  sometimes  precede 
the  onset  of  neuritic  s3miptoms,  which  are  often 
accompanied  by  signs  of  general  infection ;  such 
cases  are  probably  infective,  the  patient's 
resistance  having  been  lowered  by  the  exposure 
or  fatigue.  "  Senile  polyneuritis  "  is  probably 
due  to  deficient  blood  supply  resulting  from 
atheroma. 

Symptoms.  The  motor,  sensory,  vasomotor 
and  trophic  symptoms  of  polyneuritis  have  the 
same  general  characteristics  as  those  already 
described  in  connection  mth  local  neuritis, 
except  that  the  symptoms  are  bilateral  and  the 
parts  supplied  by  several  nerves  instead  of  a 
single  nerve  are  often,  though  not  invariably, 
affected.  Different  poisons  tend  to  pick  out 
special  nerves  and  to  attack  particularly  the 
motor  or  sensory  fibres  of  a  mixed  nerve ;  the 
motor  fibres  going  to  certain  muscles  are  also 
more  often  affected  than  those  going  to  others 
supplied  by  the  same  nerve.  The  commonest 
type  of  polyneuritis  is  that  in  which  motor  and 
sensory    symptoms    occur   together,    the    chief 


examples  of  this  being  alcoholic  and  arsenical 
neuritis.  Other  poisons,  such  as  lead  and  the 
diphtheritic  toxin,  produce  a  neuritis  in  which 
motor  symptoms  predominate  or  are  present 
alone,  whilst  less  frequently  sensory  or  vascular 
symptoms  are  most  conspicuous. 

Alcoholic  Neuritis  occurs  especially  in  spirit- 
drinkers,  and  the  severe  forms  are  particularly 
common  in  women.  It  affects  the  legs  more 
than  the  arms,  which  often  escape  completely. 
Severe  pain  and  tenderness  are  generally 
present  and  may  occur  without  other  symp- 
toms. Numbness  and  more  or  less  anaesthesia 
are  frequently  present,  and  trophic  changes  may 
occur.  The  tendo-Achillis  jerks  are  always,  and 
the  knee-jerks  are  often,  lost,  and  sometimes  no 
other  evidence  of  neuritis  is  present ;  this  latent 
form  is  particularly  common  in  patients  with 
heart -failure  due  to  alcohol.  Paralysis  chiefly 
affects  the  dorsi-flexors  of  the  ankle,  the  foot 
being  dropped  and  a  "  steppage  gait  "  resulting ; 
the  extensors  of  the  wrist  and  fingers  are  gener- 
ally paralysed  when  the  arms  are  involved.  In 
severe  cases  almost  all  the  muscles  in  the  body 
may  be  paralysed,  and  death  may  occur  from 
respiratory  paralysis.  Tachycardia  is  common 
owing  to  vagal  neuritis.  In  some  cases  ataxy 
is  the  most  prominent  symptom,  the  diagnosis 
from  tabes  depending  upon  the  tenderness  of 
the  calves  in  contrast  to  the  analgesia  present 
in  tabes. 

Arsenical  Neuritis  occurs  most  frequently  in 
patients  who  have  taken  arsenic  for  long  periods 
as  medicine ;  it  has  also  resulted  from  the 
accidental  contamination  of  beer,  and  in  indi- 
viduals whose  work  brings  them  in  contact 
with  arsenic.  The  symptoms  closely  resemble 
those  of  alcoholic  neuritis.  Arsenical  neuritis 
should  be  suspected  when  pigmentation  of  the 
skin  and  hyperkeratosis  of  the  palms  and  soles 
is  present.  In  doubtful  cases  the  hair  and 
epithelial  scales  should  be  examined  for  arsenic. 

Lead  Neuritis  occurs  in  plumbers,  painters  and 
other  individuals  who  work  in  lead,  and  also  as 
I  a  result  of  drinking  contaminated  water,  beer 
or  cider.  It  generally  gives  rise  to  purely  motor 
symptoms,  the  musculo -spiral  nerves  being 
most  frequently  affected ;  the  paralysis  of  the 
extensors  of  the  wrist,  thumb  and  fingers  causes 
the  wrists  to  be  dropped  and  the  fingers  flexed. 
The  supinator  longus  escapes.  Much  less  fre- 
quently the  deltoid  is  affected  together  with  the 
muscles  of  the  arm,  and  stiU  less  frequently 
the  small  muscles  of  the  hand.  In  severe  cases 
the  legs  may  be  paralysed  as  well  as  the 
arms,  but  generally  less  severely,  the  peronei  and 
anterior  tibial  muscles  being  chiefly  affected. 

Diphtheritic  Neuritis  occurs  much  less  fre- 
quently when  antitoxin  has  been  given  early 
than  when  there  has  been  delay  or  none  has 
been  given  at  all.     It  does  not  otherwise  depend 
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upon  the  severity  of  the  infection.  The  earhest 
and  most  common  symptom  is  paralysis  of  the  ', 
soft  palate ;  the  voice  becomes  nasal  and  food  I 
regurgitates  through  the  nose.  In  severe  cases 
the  glottis  is  paralysed,  the  voice  being  lost  and 
coughing  impossible.  In  the  fourth  and  fifth 
weeks  the  power  of  ocular  accommodation  may 
be  lost  OM'ing  to  paralysis  of  the  ciliary  muscles.  | 
Other  cranial  nerves  are  rarely  affected,  but  the 
limbs,  especially  the  legs,  are  not  infrequently 
involved  in  the  fifth  or  sixth  week.  In  severe 
cases  the  intercostal  muscles,  diaphragm  and 
trunk  muscles  are  also  paralysed  and  vagal 
neuritis  may  occur.  The  knee-jerks  and,  less 
frequently,  the  tendo-Achillis  jerks  disappear  at 
an  early  stage,  and  this  may  be  the  only  evidence 
that  the  legs  are  affected.  Death  may  result 
from  respiratory  or  cardiac  failure,  but  a  large 
majority  of  cases  get  well.  The  palatal  paralysis 
disappears  in  two  or  three  weeks  and  that  of 
the  limbs  in  three  or  four  months,  but  the  knee- 
jerks  may  be  absent  even  eight  months  after 
recovery  is  otherwise  complete.  i 

Diabetic  Neuritis  generally  affects  the  legs 
more  than  the  arms.  Painful  cramp  is  common, 
especially  in  the  calves.  The  legs  may  be  weak 
and  occasionally  ataxic,  but  Avell-marked  para- 
lysis is  rare.  The  tendo-Achillis  jerks  and,  less 
frequently,  the  knee-jerks  are  lost,  and  many 
cases  occur  in  which  this  is  the  only  evidence  i 
that  neuritis  is  present.  A.  F.  H. 


DISEASES    OF    THE    CRANIAL   NERVES 

L  Olfactory  Nerve. — Vide  Nasal  Neuroses. 

2.  Optic  Nerve. — Vide  Diseases  of  the  Optic 
Nerve. 

3.  Oculomotor  Nerve,  and  4  Trochlear  Nerve. 
— Vide  Affections  of  the  Ocular  Muscles. 

5.  The  Fifth  or  Trigeminal  Nerve. — Vide  also 
Neuralgia  and  Herpes  Zoster. 

Trigeminal   Paralysis 

Etiology.  Lesions  of  the  trigeminal  nerve 
are  very  rarely  isolated.  Diseases  of  the  medulla 
and  the  first  two  segments  of  the  spinal  cord 
may  attack  the  spinal  root  and  lead  to  impair- 
ment of  the  sensory  functions ;  in  diseases  of 
the  pons  the  motor  nucleus  is  simultaneously 
affected.  The  nerve  roots,  the  Gasserian 
ganglion  and  the  three  divisions  of  the  nerve 
may  be  affected  by  inflammation  and  tumours 
at  the  base  of  the  brain  and  by  fracture  of 
the  skull.  The  first  division  is  sometimes 
involved  by  aneurysm  of  the  internal  carotid 
artery,  cavernous  sinus  thrombosis  and  in- 
flammation and  tumours  of  the  orbit. 

Symptoms.  Pain  and  hj^Dersesthesia  gener- 
ally precede  diminution  and  loss  of  sensation. 
The   trigeminal    nerve   supplies   sensory   fibres 


to  the  skin  of  the  greater  part  of  the  face 
and  to  the  mucous  membrane  of  the  inside  of 
the  mouth  and  nose,  but  the  area  of  anaesthesia 
depends  upon  A\'hether  the  whole  nerve  or 
only  one  of  its  branches  is  diseased.  The 
palatal,  nasal,  conjunctival  and  corneal  reflexes 
are  lost  when  these  parts  are  anaesthetic.  The 
nasal  mucous  membrane  becomes  dry  and  the 
sense  of  smell  is  lost. 

Ai-sesthesia  of  the  cornea  and  mucous  mem- 
branes makes  them  liable  to  injury ;  the  inside 
of  the  cheek  is  often  bitten  and  conjunctivitis 
is  common.  The  severe  keratitis  which  some- 
times results  is  due  to  nritation  of  the  nerve 
and  not  to  loss  of  any  trophic  function.  WTien 
the  Gasserian  ganglion  is  involved,  herpes 
zoster  occurs,  especially  in  the  distribution 
of  the  ophthalmic  division. 

Paralysis  of  the  temporal  and  masseter 
muscles  can  be  recognized  by  the  absence  of 
hardening  when  the  teeth  are  clenched.  Para- 
lysis of  the  pterygoid  muscle  results  in  deviation 
of  the  lower  jaw  to  the  paralysed  side  when  the 
mouth  is  opened  and  in  inability  to  move  it 
towards  the  healthy  side. 

Diagnosis.  In  lesions  above  the  pons  tri- 
geminal anaesthesia  is  generally  part  only  of 
a  more  or  less  complete  hemi-anaesthesia,  and 
trigeminal  paralysis  is  rare.  When  the  spmal 
root  is  involved  in  the  cord  and  lower  medulla, 
the  trigeminal  anaesthesia  is  associated  with 
hemiplegia  of  the  same  side  and  anaesthesia 
of  the  opposite  side  of  the  body ;  when  in  the 
upper  part  of  the  medulla,  the  hemiplegia  as 
well  as  the  anaesthesia  is  crossed. 

Treatment.  There  is  no  special  treatment, 
but  when  the  cornea  is  anaesthetic  the  eye 
should  be  protected  by  a  suitable  apparatus. 

6.  Abducent  Nerve.  —  Vide  Diseases  of  the 
Muscles  of  the  Eye. 

7.  Facial  Nerve. 

I. — Facial  Paralysis 

Etiology.  Facial  paralysis  may  be  due  to  a 
supranuclear  or  infranuclear  lesion.  A  supra- 
nuclear lesion  due  to  disease  of  the  ascendmg 
frontal  gyrus  or  of  the  fibres  which  pass  from 
it  to  the  pons  is  rarely  isolated,  the  paralysis 
being  part  of  a  hemiplegia.  Nuclear  lesions 
occur  in  diseases  of  the  lower  end  of  the  pons, 
the  p\Tamidal  tract  and  the  nuclei  of  other 
cranial  nerves  being  often  simultaneously  in- 
volved. Within  the  cranium  the  facial  nerve 
may  be  attacked  by  tumours  of  the  cerebello- 
pontine angle,  by  meningitis  and  by  fractures 
of  the  base  of  the  skull.  It  is  frecpiently 
inflamed  in  the  Fallopian  canal  as  a  result  of 
otitis  media,  and  after  it  emerges  from  the 
sterno -mastoid  foramen  it  iuay  be  injured  by 
operations,  pressure  of  forceps  during  delivery, 
and  by  diseases  of  the  parotid  gland. 
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Facial  paralysis  is,  however,  most  commonly 
due  to  a  primary  neuritis  of  the  nerve  trunk. 
This  condition,  which  is  known  as  Bell's  palsy, 
most  frequently  comes  on  during  the  night, 
the  patient  A\-aking  up  Avith  the  paralysis  fully 
developed.  It  is  rare  to  obtain  definite  evi- 
dence of  exposure  to  a  draught. 

Facial  diplegia  is  a  rare  symptom  of  peri- 
pheral neuritis,  being  most  frequenth'  due  to 
sj^hilitic  meningitis  and  pontine  disease. 

Symptoms.  The  lower  lid  droops,  the  angle 
of  the  mouth  is  depressed,  and  the  normal 
wrinkles  and  folds  of  the  skin  disappear.  If 
recovery  is  slow,  contracture  of  the  paralysed 
muscles  occurs,  and  the  healthy  side  when  at 
rest  may  appear  to  be  the  paralysed  side. 

The  paralysis  manifests  itself  in  the  inability 
of  the  patient  to  wrinkle  his  forehead,  close 
his  eyes,  smile,  show  his  teeth  or  whistle ;  food 
collects  between  the  cheek  and  the  gums,  and 
labial  articulation  may  be  imperfect.  Whilst 
recovery  is  taking  place  in  severe  cases  the 
muscles  camiot  move  independently,  attempts 
to  close  the  eyes  resulting  in  simultaneous 
movements  of  the  mouth. 

^Vhen  the  nerve  is  involved  between  the 
geniculate  ganglion  and  the  origin  of  the 
chorda  tympani,  as  it  is  in  otitis  media  and 
many  cases  of  Bell's  palsy,  the  sense  of  taste 
is  lost  over  the  anterior  two-thirds  of  the 
tongue. 

Neuralgia  in  the  neighbourhood  of  the  ear 
frequently  precedes  paralysis,  but  generally 
soon  disappears.  In  rare  cases  anaesthesia  or 
herpes  zoster  occurs  in  the  concha,  M'hich 
receives  its  sensory  supply  from  the  facial 
nerve. 

Diagnosis.  Supranuclear  paralysis  is  gener- 
ally part  of  a  hemiplegia ;  the  upper  part  of 
the  face  is  much  less  involved  than  the  lower; 
emotional  movements,  such  as  laughing  and 
crying,  are  but  little  impaired ;  the  corneal, 
conjunctival  and  nasal  reflexes  are  unaffected, 
and  the  electrical  reactions  are  normal. 

In  nuclear  lesions  crossed  paralj'sis,  in  Avhich 
the  same  side  of  the  face  and  the  opposite  arm 
and  leg  are  paralysed,  is  common,  and  the 
abducent  nerve  is  generally  affected.  Electrical 
excitabUitv  is  diminished,  but  the  reaction  of 
degeneration  is  rarely  present. 

When  the  trunk  is  involved  the  hearing 
should  be  tested  and  the  ear  examined  for 
discharge,  so  that  cases  secondary  to  otitis 
media  may  be  recognized ;  loss  of  the  sense 
of  taste  shows  that  the  nerve  is  affected  in 
the  part  of  its  course  which  it  runs  with  the 
chorda  tympani. 

Prognosis.  Bell's  palsy  generally  recovers 
in  a  few  weeks,  but  it  may  last  for  many  months 
or  even  permanently.  If  after  ten  days  the 
smallest    voluntary    movements    are    possible 


recovery  will  be  rapid  ;  if  paralysis  is  still  com- 
plete, the  electrical  reactions  should  be  tested. 
If  the  excitability  of  the  nerve  to  faradism  is 
normal,  recovery  will  occur  within  four  weeks ;  if 
it  is  present  but  reduced,  recovery  will  occur 
between  four  and  twelve  weeks ;  if  the  muscles 
are  completely  insensitive  to  faradism  and  the 
reaction  of  degeneration  is  present,  recovery 
will  not  take  place  within  three  months.  If 
at  the  end  of  a  year  there  is  still  no  response 
to  faradism,  the  paralysis  avUI  be  permanent. 
In  the  course  of  recovery  from  infranuclear 
facial  paralysis,  fibrillary  twitching  and  tonic 
and  clonic  spasms  may  occur. 

Treatment.  Electrical  treatment  is  of  much 
value  in  cases  of  Bell's  palsy  in  which  voluntary 
movement  is  absent  or  much  impaired,  and  in 
cases  of  facial  paralysis  due  to  otitis  media. 
The  indifferent  electrode  is  placed  over  the 
mastoid  process  and  the  other  electrode  is 
moved  slowly  over  the  muscles  and  along  the 
three  main  branches  of  the  facial  nerve.  The 
galvanic  current,  the  direction  of  which  should 
be  frequently  reversed,  is  used  in  every  case ; 
Avhen  a  muscle  reacts  to  the  faradic  current 
this  should  also  be  employed.  Massage  is  also 
of  use,  and  active  exercises  should  be  per- 
formed regularly  as  soon  as  voluntary  power 
begins  to  return. 

If  complete  facial  paralysis  remains  as  an 
isolated  result  of  fracture  of  the  base  of  the  skull, 
and  if  the  reaction  of  degeneration  is  stiU  present 
a  year  after  a  mastoid  operation  or  the  onset 
of  Bell's  palsy,  an  anastomosis  betAveen  the 
hypoglossal  and  facial  nerves  should  be  made. 

II. — Facial  Spasm 

Etiology.  The  term  "facial  spasm"  should 
be  confined  to  the  cases  of  involuntary  facial 
movements  which  depend  upon  irritation  of 
the  cortical  centre  or  some  part  of  the  trigemino- 
facial  reflex  arc.  It  very  rarely  occurs  as  an 
isolated  phenomenon  from  irritation  of  the 
cerebral  cortex ;  it  is  more  frequently  a  result 
of  irritation  of  the  facial  ner\^e  by  tumours  or 
meningitis.  Reflex  facial  spasm  is  due  to 
painful  irritation  of  the  eyes,  teeth,  nose  and 
other  parts  supphed  by  the  trigeminal  nerve. 
The  majority  of  cases  of  facial  spasm,  however, 
occur  without  any  obvious  cause. 

Symptoms.  In  slight  cases  only  certain 
muscles  are  affected,  but  more  frequently  all 
are  involved.  Paroxysms  consisting  of  series 
of  spasms  occur  with  complete  cessation  or  only 
slight  contractions  in  the  intervals.  The  spasms 
generally  last  for  a  fraction  of  a  second,  but 
at  the  height  of  the  paroxysm  they  may  be 
associated  with  tonic  spasm  and — at  the  onset 
and  end  of  a  paroxysm — with  fibrillary  twitch- 
ing. A  paroxysm  is  often  brought  on  by 
chewing  or  speaking. 
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Diagnosis.  The  movements  in  chorea  are 
irregular  and  very  rarely  confined  to  one  side 
of  the  face.  In  tic  only  certain  muscles  are 
involved  and  the  movements  can  be  readily 
imitated,  as  they  are  due  to  involuntary 
repetition  of  movements  which  were  first  per- 
formed voluntarily;  consequently  the  corru- 
gator  supercUii  muscle  never  contracts  at  the 
same  time  as  the  orbicularis  palpebrarum,  and 
the  platysma  and  external  ear  muscles  are 
rarely  involved.  Tlie  movements  in  tic  always 
cease  during  sleep,  but  they  may  continue  in 
facial  spasm,  and  they  differ  from  the  latter 
in  being  increased  by  excitement  and  in  being 
to  some  extent  under  the  control  of  the  will. 

Treatment.  Any  reflex  or  other  cause  should 
be  treated.  Hyoscine  is  sometimes  of  great 
value,  and  weak  anodol  galvanism  raax  give 
temporary  reUef.  In  exceptional  cases,  in 
which  the  constant  twitching  is  leading  to 
insomnia  and  exliaustion,  the  cessation  which 
follows  injection  of  alcohol,  though  it  generally 
lasts  for  only  a  few  months,  has  a  favourable 
effect  upon  the  general  health. 

8.  Auditory  Nerve. — Vide  Diseases  of  the  In- 
ternal Ear. 

9  and  10.  Vago-Glosso pharyngeal  Nerve. 

(a)  Glossopharyngeal  Paralysis. 

Etiology.  No  case  of  an  isolated  lesion  has 
been  recorded,  but  the  glossopharyngeal  nucleus 
may  be  involved  in  combination  with  others  in 
diseases  of  the  medulla,  and  the  roots  are  some- 
times affected  in  inflammation,  tumours  and 
aneurysm  in  the  posterior  fossa.  Bilateral 
paralysis  may  result  from  post-diphtheritic 
neuritis. 

Symptoms.  Loss  of  taste  is  present  over  the 
posterior  third  of  the  tongue,  and  there  is 
partial  anaesthesia  wdth  diminished  reflex  action 
in  the  upper  part  of  the  pharynx.  The  pharyn- 
geal and  oesophageal  muscles  are  paralysed, 
so  that  in  bilateral  lesions  dysphagia  may 
result. 

(6)  Vagal  Paralysis. — Vide  Neuroses  of  the 
Larynx. 

11.  Spinal  Accessory  Nerve. 

Paralysis  of  the   Sterno-Mastoid  and 
Trapezius   Muscles 

Etiology.  The  nucleus  of  the  spinal  accessory 
nerve  may  be  involved  in  diseases  of  the  cervical 
spinal  cord,  and  its  roots  in  diseases  and  injuries 
of  the  cervical  vertebree  and  meninges  and  along 
with  the  vago-giossopharyngeal  and  hj^oglossal 
nerves  in  the  posterior  fossa.  Outside  the  skull 
the  nerve  may  be  divided  accidentally  or 
destroyed  by  growths. 

Symptoms.  Disease  of  the  spinal  accessory 
nerve  results  in  almost  complete  paralysis  of 
the  sterno -mastoid  and  in  incomplete  paralysis 
of   the   trapezius   muscles,   the   upper  part   of 


which  is  more  affected  than  the  lower.  Paralysis 
of  the  sterno-mastoid  leads  to  a  loss  of  the 
prominence  it  normally  forms  and  to  difficulty 
in  moving  the  head  to  the  opposite  side;  in 
bilateral  paralysis  the  head  tends  to  fall  back, 
and  nodding  becomes  difficult  or  impossible. 
Atrophy  of  the  trapezius  causes  the  rounded 
contour  of  the  neck  and  upper  part  of  the 
shoulder  to  be  replaced  bj'  a  hollow,  the  outer 
half  of  the  clavicle  becoming  visible  from  behind. 
The  upper  and  inner  angle  of  the  scapula  is 
displaced  from  the  middle  line,  whilst  its  lower 
angle  approaches  the  spine  and  is  higher  and 
more  prominent  than  normally.  Difficulty  is 
experienced  in  elevating  the  arm  above  the 
head,  owing  to  the  absence  of  the  normal 
fixation  of  the  scapula.  In  bilateral  paralysis 
the  cliin  tends  to  fall  on  to  the  sternum  and  the 
power  of  shrugging  the  shoulders  is  impaired. 

Treatment.  In  severe  cases,  especially  of 
bilateral  paralysis,  a  supporting  apparatus  is 
often  useful,  as  by  fiLsing  the  shoxilder  girdle  it 
aUows  the  deltoid  muscle  to  act  more  efficiently. 

12.  Twelfth  or  Hypoglossal  Nerve. 

Paralysis  of  the  Tongue 

Etiology.  The  tongue  is  frequently  paralysed 
as  a  result  of  supranuclear  lesions,  together  with 
the  arm  and  leg  of  the  same  side,  but  never  alone. 
The  hypoglossal  nucleus  is  generally  the  first 
part  to  be  affected  in  bulbar  paralysis,  and  it 
occasionalh'  undergoes  degeneration  in  tabes, 
syringomyelia  and  disseminated  sclerosis.  The 
hypoglossal  nerve  may  be  involved  in  its  intra- 
cranial course  by  meningitis,  tumours  and 
aneurysm,  the  vago-glossopharyngeal  nerve 
being  often  simultaneously  affected.  After  it 
emerges  from  the  skull  it  may  be  involved  in 
suboccipital  caries  and  destroyed  by  wounds 
and  tumours. 

Symptoms.  In  the  majority  of  cases  the 
tongue  protrudes  towards  the  paralysed  side 
when  put  out  in  hemiplegia,  but  occasionally 
it  protrudes  towards  the  unaffected  side. 
Difficulty  is  experienced  in  moving  the  tongue 
towards  the  paralysed  side  within  the  mouth. 
In  bilateral  paralysis  no  protrusion  is  possible, 
and  mastication,  deglutition  and  articulation 
are  impaired.  On  the  other  hand,  little  or  no 
disturbance  of  these  functions  results  from 
unilateral  paralysis. 

Diagnosis.  Nuclear  and  infranuclear  lesions 
are  distinguished  from  supranuclear  lesions  by 
the  paralysed  side  of  the  tongue  being  soft  and 
atrophied  with  the  mucous  membrane  thrown 
into  folds ;  faradic  irritability  is  diminished  and 
fibrillary  tremor  may  be  present. 

Treatment.  In  supranuclear  and  infranuclear 
lesions,  from  which  recovery  is  anticipated, 
electrical  treatment  should  be  employed. 

A.  F.  H. 
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TICS    (CEREBRAL   NERVES) 

Etiology.  Tics  develop  in  excitable,  intelli- 
gent individuals  who  have  inlierited  a  neuro- 
pathic taint,  particularly  when  the  health  is 
impaired  OM'ing  to  mental  overwork,  worry 
or  anaemia.  A  tic  can  alwaj's  be  traced  to 
some  definite  stimulus,  which  may  be  so  trivial 
that  it  is  subsequently  forgotten.  Most  fre- 
quently it  is  the  motor  response  to  some  irrita- 
tion :  the  eye  is  screwed  up  in  the  effort  to  see 
Avith  an  uncorrected  error  of  refraction,  the 
head  is  twisted  because  of  a  frayed  collar,  or 
the  shoulder  raised  because  of  a  tight  armhole ; 
the  patient  sniffs  because  he  has  nasal  catarrh, 
or  coughs  because  he  has  laryngitis.  This 
motor  response  to  sensory  stimuli  is  normal, 
but  it  becomes  abnormal  when  it  continues 
after  its  cause  has  disappeared,  as  it  then  no 
longer  serves  any  useful  purpose.  In  children 
a  tic  may  result  from  imitation. 

Symptoms.  A  tic  is  a  psychical  affection  in 
which  the  inhibitory  power  of  the  Avill  is  so 
feeble  that  co-ordinated  acts  which  are  at 
first  required  for  a  definite  purpose  continue  to 
be  performed  automatically  in  an  exaggerated 
form  after  the  original  purpose  has  disappeared. 
The  acts  can  be  controlled  by  the  Avill  at  the 
cost  of  mental  discomfort,  which  gives  place  to 
a  feehng  of  satisfaction  after  the  will  has 
yielded .  The  tiqueur  realizes  the  foolishness  of 
his  tic,  and  a  conflict  occurs  between  the  illogical 
desire  to  perform  it  and  the  logical  desire  to 
restrain  it. 

In  simple  tics  the  facial  muscles  are  most 
often  involved ;  the  head  may  be  moved  in 
any  direction,  but  most  commonly  in  the 
manner  characteristic  of  the  tic  which  is  badly 
named  spasmodic  torticollis.  Tics  occur  more 
commonly  in  the  arms,  especially  in  the 
shoulders,  than  the  legs.  Simple  tics  may  spread 
to  other  muscles,  and  finally  very  complicated 
movements  may  result.  Sniffing  and  coughing 
are  examples  of  visceral  tics.  Every  variety 
of  weird  sound  may  occur,  either  associated 
with  other  tics  or  independently.  Many  severe 
cases  of  flatulence  in  neurotic  individuals  are  a 
result  of  an  serophagous  tic.  Excejationally  a  tic 
may  exist  as  a  purely  psychical  phenomenon 
without  any  motor  manifestation  ;  the  counting 
tic  is  a  good  example  of  this. 

Diagnosis.  Tics  have  been  mistakenly  de- 
scribed under  the  names  of  hahit  spasm  and  habit 
chorea,  but  a  tic  is  more  than  a  habit  and  is 
essentially  different  from  spasms  and  chorea. 
A  hahit  is  not  associated  with  the  imperious 
desire  which  makes  the  performance  of  a  tic 
irresistible ;  unlike  a  tic,  it  can  be  voluntarily 
controlled  and  is  increased  by  excitement. 
A  spasm  is  neither  dependent  on  consciousness 
nor  under  the  control  of  the   will,  and   may, 


therefore,  occur  during  sleep,  which  is  impossible 
for  a  tic.  It  is  neither  co-ordinated  nor 
purposeful.  Trigeminal  neuralgia  has  received 
the  unfortunate  name  of  tic  douleureux ;  the 
associated  movement  is  not  a  tic  at  all,  but  a 
reflex  spasm.  The  movements  in  chorea  are 
unco-ordinated  and  purposeless  ;  no  two  move- 
ments are  exactly  ahke,  whereas  in  tic  the  same 
movements  are  repeated  over  and  over  again. 
Chorea  is  a  physical  disease  due  to  rheumatic 
poisoning,  while  tic  is  a  psychical  disease  due 
to  a  neuropathic  taint.  It  is  rare  for  manifes- 
tations of  hysteria  to  resemble  tic  :  the  under- 
lying mental  condition  is  completely  different, 
and  hysterical  movements  are  curable  by 
suggestion.  Hysterical  patients  perform  by 
choice  before  an  audience,  whereas  a  tiqueur 
tries  to  hide  his  movements. 

Treatment.  No  drug  is  of  use,  except  for 
improving  the  general  health.  The  patient 
should  be  freed  from  excitement  and  mental 
overwork.  In  early  cases  the  initial  source  of 
irritation  may  still  be  present  and  should  be 
removed. 

The  treatment  of  tics  consists  in  re-education. 
The  patient  is  directed  to  keep  himself  absolutely 
still  for  a  short  period,  which  is  progressively 
increased  by  a  few  seconds  at  a  time  as  improve- 
ment occurs.  In  addition  slow,  rhythmical 
movements  are  repeated  by  the  affected 
muscles  for  two  or  three  minutes  at  first,  the 
duration  being  gradually  increased.  Periods  of 
immobilization  should  alternate  with  periods 
of  exercise,  the  whole  being  repeated  three  or 
four  times  a  da3^ 

Operative  interference  in  torticollis  and  other 
tics  is  rarely  successful,  as  the  underlying 
mental  condition  is  unaffected,  and  the  move- 
ments prevented  by  neurectom}^  on  one  side 
often  pass  to  the  opposite  side  or  to  other  parts 
of  the  body.  A.  F.  H. 


LESIONS    OF    THE    SPINAL    NERVES 

1.  Phrenic  Nerve  :  Paralysis  of  the  Diaphragm 

Etiology.  The  nucleus  of  the  phrenic  nerve 
may  be  involved  in  diseases  of  the  cervical 
spinal  cord,  and  its  roots  in  diseases  of  the 
meninges  and  injuries  and  diseases  of  the 
vertebrae.  Outside  the  spinal  canal  it  is  occa- 
sionally compressed  by  tumours  in  the  neck  and 
thorax.  It  is  sometimes  affected  in  polyneuritis, 
especially  after  diphtheria. 

Symptoms.  Unilateral  paralysis  gives  rise  to 
no  symptoms ;  but  the  breath  sounds  at  the 
base  are  deficient,  and  the  X-rays  show  absence 
of  diaphragmatic  movement.  In  bilateral 
paralysis  the  breathing  is  purely  costal,  and 
on  deep  inspiration  the  abdomen  is  retracted 
instead  of  pushed  forward.     Congestion  of  both 
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bases  occurs,  and  defsecation  and   micturition 
are  difficult. 

2.  Posterior  Thoracic  Nerve  :  Paralysis  of 
Serratus  Anterior 

Etiology.  Exposure  of  the  neck  to  a  draught, 
pressure  exerted  by  loads  carried  on  the  shoulder, 
and  occupations,  such  as  plastering,  which  in- 
volve the  constant  contraction  of  the  scalenus 
medius,  through  which  the  nerve  passes,  may 
lead  to  paralysis  of  the  serratus  anterior. 

Symptoms.  The  inferior  angle  of  the  scajjula 
is  displaced  towards  the  spine ;  on  holding  the 
arm  horizontally  outwards,  and  still  more  on 
holding  it  forwards,  the  whole  scapula  moves 
towards  the  middle  line  and  its  inner  border 
becomes  prominent,  givmg  it  a  ringed  appear- 
ance. The  arm  can  scarcely  be  raised  above 
the  horizontal.     Anaesthesia  is  rare. 

3,  Lesions  of  the  Brachial  Plexus 

(a)  Lesions  of  the  whole  Plexus — 

Etiology.  The  brachial  plexus  may  be  in- 
jured by  violence  applied  to  the  neck,  shoulder 
and  arm,  by  traction  upon  the  arm,  and  by 
dislocations  of  the  humerus  and  pressure 
exerted  by  tumours.  It  is  occasionally  involved 
in  polyneuritis. 

SymjAoms.  All  the  muscles  of  the  arm  and 
the  pectoral  muscles  are  paralysed.  In  most 
cases  those  supplied  by  one  of  the  trunks 
remain  permanently  paralysed,  whilst  the 
others  recover.  Anaesthesia  occurs  over  the 
whole  forearm  and  hand  and  the  lateral  surface 
of  the  arm. 

When  the  roots  are  involved  the  cervical 
sympathetic  is  also  paralysed.  In  lesions  of 
the  trunks  and  cords  of  the  plexus  the  serratus 
anterior,  rhomboids  and  levator  scapulae  escape, 
as  their  nerves  originate  before  the  trunks  of 
the  plexus  are  formed. 

{h)  Lesions  of  Individual  Roots. — Lesions  of 
the  roots  j)roduce  motor  and  sensory  symptoms 
in  the  muscles  and  in  the  skin  areas  supplied 
by  the  corresponding  spinal  segments. 

((■)  Lesions  of  Individual  Trunks,  (i)  Upper 
Trunk  :  Erb's  Palsy— 

Etiology.  In  addition  to  the  causes  which 
may  affect  the  whole  plexus,  the  upper  trunk 
is  that  most  frequently  involved,  in  the  form  of 
"  obstetrical  paralysis,"  which  is  caused  b}' 
traction  on  the  arm  during  delivery. 

Symptoms.  Erb's  palsy  affects  the  pectoralis 
major,  deltoid,  supra-  and  infra -spinatus,  sub- 
scapularis,  biceps,  brachialis  andbrachio-radialis. 
The  extensors  of  the  wrist,  though  supplied  by 
the  middle  trunk,  are  often  also  paralysed. 
The  arm  hangs  by  the  side  with  the  forearm 
pronated ;  elevation  and  abduction  of  the  arm 
and  flexion  and  supination  of  the  forearm  are 
impossible.   There  is  generally  no  anaesthesia. 


(ii)  Middle  Trunk.  —  In  addition  to  being 
involved  in  lesions  of  the  whole  plexus,  the 
fibres  to  the  extensors  of  the  wrist  and  fingers 
are  affected  in  some  cases  of  Erb's  palsy,  and 
those  to  the  flexors  in  some  cases  of  Klumpke's 
paralysis,  but  an  isolated  lesion  of  the  trunk 
never  occurs. 

(iii)  Lower  Trunk  :  Klumpke's  Paralysis — 

Etiology.  The  lower  trunk  is  that  commonly 
compressed  by  a  cervical  rib,  and  it  may  be 
injured  by  falls  on  the  outstretched  hand. 

Symptoms.  All  the  small  muscles  of  the  hand 
and  sometimes  the  flexors  of  the  fingers  are 
paralysed,  a  "  claAv-hand  "  resulting.  Partial 
anaesthesia  may  occur  along  the  ulnar  border 
of  the  hand  and  forearm.  A  cervical  rib  often 
causes  pain,  tingling  and  numbness ;  its  pre-  ' 
sence  can  generally  be  recognized  by  palpation, 
and  always  by  means  of  the  X-raj^s. 

{d)  Lesions  of  the  Individual  Cords. — Lesions 
of  the  posterior  cord  result  in  paralj^sis  of  the  \ 
subscapular,  ckcumflex  and  radial  nerves,  ' 
those  of  the  lateral  cord  in  paralysis  of  the 
lateral  anterior  thoracic  and  musculo-cutaneous  ! 
nerves  and  the  lateral  head  of  the  median,  and  i 
those  of  the  medial  cord  in  paralysis  of  the  ; 
medial  anterior  thoracic,  medial  cutaneous  and  j 
ulnar  nerves  and  the  medial  head  of  the  ' 
median.  j 

4.  Circumflex  Nerve  :  Deltoid  Paralysis  j 

Etiology.  The  circumflex  nerve  may  be 
injured  by  the  pressure  of  a  crutch,  dislocation 
of  the  shoulder,  fracture  of  the  humerus,  falls  on 
the  shoulder  and  accidental  compression  during 
sleep  and  anaesthesia.  It  is  rarely  affected  in 
polyneuritis. 

Symptoms.  During  the  paralysis  of  the 
deltoid  the  arm  cannot  be  raised  to  the  hori- 
zontal. Pain  may  occur  m  the  shoulder,  but 
anaesthesia  is  rare. 

5.  Radial  (0.  T.  Musculo-Spiral)  Nerve 

Etiology.  Musculo-spiral  paralysis  results 
most  frequently  from  compression  against  the 
humerus  in  drunken  individuals  who  have 
fallen  asleep  with  an  arm  hanging  over  the  back 
of  a  chair  {Saturday-night  paralysis).  It  is  also 
the  commonest  form  of  crutch  palsy.  The 
nerve  may  be  injured  below  the  origin  of  the 
biceps  by  fractures,  dislocations  and  wounds. 
It  is  involved  in  nearly  all  cases  of  lead  neuritis, 
and  less  commonly  in  alcoholic  and  arsenical 
poisoning. 

Symptoms.  The  extensors  of  the  wrist  and 
fingers  are  paralysed,  so  that  the  wrist  is 
dropped  and  the  fingers  flexed;  the  brachio- 
radialis  is  paralysed  except  in  cases  of  poly- 
neuritis, and  when  the  lesion  is  high  in  the  arm 
extension  at  the  elbow  is  impossible  owing  to 
paralysis  of  the  biceps.     When  the  lesion  is  in 
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the  upper  arm,  epicritic,  protopathic  and  deep  paralysis,  with   loss  of   tendon-phenomena  and 
sensibility  are  lost  over  the  lateral  third  of  the   1  numbness,  tingling  and  pain,  occurs  in  the  part 

back  of  the  hand  and  the  back  of  the  thumb ;  supplied  by  the  affected  roots.     Incontinence 

in  lesions  of  the  radial  nerve  there  is  no  anaes-  of  urine  and  fa?ces  is  present  and  the  sphincter 

thesia  beyond  partial  epicritic  loss  over  the  back  ani    is  patulous ;    vesical  and  rectal    sensation 

of  the   thumb,  whereas  lesions   of   the  lateral  is  lost,  and   the  escape  of   urine  and  faces  is 

cutaneous  nerve  result  in  the  same  loss  of  proto-  unfelt.     Sexual  desire  and  the  power  of  erection 

patliic  and  epicritic  sensation  as  with  lesions  of  disappear, 
the  nerve  trunk,  but  deep  sensation  is  unaffected.  In  lesions  commencing  in  the  lower  part  of 


6.  Median  Nerve 

Etiology.  The  median  nerve  may  be  injured 
by  wounds,  especially  just  above  the  A^Tist,  by 
fractures  of  the  radius  and  ulna,  and  in  disloca- 
tions of  the  arm.    Isolated  neuritis  is  very  rare. 


the  Cauda  the  sensory  symptoms  begm  round 
the  anus  and  over  the  genitals,  buttocks, 
and  bladder,  rectal  and  sexual  functions 
are  early  affected.  As  the  lesion  spreads  the 
third,  second  and  first  sacral  and  the  lower 
lumbar   roots   are    successively   involved,  with 


but  the  nerve  is  occasionally  involved  in  the  corresponding  spread  of  anaesthesia  and  develop 

professional  pareses  of  carpenters  and  cigarette-  ment  of   paralysis,  the  plantar  reflexes,  ankle 

makers.  jerks  and    knee-jerks    being  successively  lost. 

Symptoms.     Injury    just    above     one    wrist  More  commonly  the  upper  part  of  the  cauda 

causes  paralysis  of  the   small  muscles  of  the  is    primarily    attacked,    the    symptoms    being 

thumb  and  loss  of  flexion  at  the    metacarpo-  generally  at  first  confined  to  one  side ;  pain  m 


phalangeal  joints  owing  to  paralysis  of  the  lateral 
two  lumbricals.  When  injured  at  the  elbow 
the  pronators  are  paralysed,  and  flexion  at 
the  first  interphalangeal  joints  and,  in  the 
case  of  the  thumb  and  two  medial  fingers,  at 
the  second  joint  is  impossible.  Anaesthesia 
of  the  medial  aspect  of  the  thumb,  the  whole 


the  distribution  of  the  upper  roots  is  usually 
the  first  symptom  and  is  followed  by  anaesthesia 
and  paralysis,  visceral  swiptoms  being  absent 
until  a  later  stage.  The  knee-jerk  is  abolished 
before  the  ankle-jerk,  and  before  the  disap- 
pearance of  the  plantar  reflex. 

Diagnosis.     A  lesion  of   the   conus    termin- 


of  the  first  two  fingers  and  the  lateral  half  of      alis  produces  symptoms  Avhich  are    often   in- 
the  third     finger  is  present ;   it   extends   into      distinguishable  from  those  caused  by  a  lesion 


of  the  lower  part  of  the  cauda,  but  the  course 
is  generally  more  rapid  and  the  two  sides 
more  equally  affected. 

9.  Femoral  (0  T.  Anterior  Crural)  Nerve 

Etiology.  The  femoral  nerve  may  be  com- 
pressed by  a  pelvic  tumour  and  by  a  psoas 
abscess.  It  is  sometimes  involved  in  isolated 
and  in  multiple  neuritis. 

Symptoms.     The    quadriceps,    sartorius    and 


the  palm  but  not  beyond  the  first  interphalangeal 
joint  on  the  dorsum  of  the  hand. 

7.  Ulnar  Nerve 

Etiology.  Ulnar  paralysis  results  from  in- 
juries near  the  elbow,  in  the  forearm  and  at 
the  wrist.  It  is  also  sometimes  due  to  a  local 
neuritis,  the  cause  of  which  is  often  obscure. 

Symptoms.  Wlien  the  lesion  is  above  the 
origin  of  the  branches  to  the  muscles  of  the 

forearm,  the  flexor  carpi  ulnaris  and  the  ulnar  part  of  the  pectineus  muscles  are  paralysed, 
half  of  the  flexor  digitorum  profundus  are  extension  of  the  knee  being  impossible,  and  the 
paralysed,  in  addition  to  the  interossei,  medial  knee-jerks  are  lost.  Anaesthesia  occurs  over 
two  lumbricals  and  adductor  of  the  thumb,  the  medial  aspect  and  front  of  the  thigh  and 
which  are  paralysed  in  lesions  at  the  wrist,  the  medial  aspect  of  the  leg. 
The  fourth  and   fifth  fingers  are  hyperextended 

at    the    metacarpo-phalangeal    joints,   and    aU  I  10-  Obturator  Nerve 

the  fingers,  especially  these  two,  are  flexed  at         Etiology.      The     obturator    nerve     may     be 
the    interphalangeal     joints.     Abduction    and      injured  by  forceps  during  prolonged  labour, 
adduction  of  the  fingers  and  adduction  of  the  Symptoms.     The  obturator  externus,  gracilis 

thumb  cannot  be  performed.  Anaesthesia  occurs  and  part  of  the  pectineus  are  paralysed,  and 
over  the  fifth  finger  and  medial  haK  of  the  [  the  movements  of  approximating  the  thighs, 
fourth  finger,  and  a  corresponding  area  of  the  '  external  rotation  at  the  hip  and  crossing  the 
dorsum  and  palm  of  the  hand.  1  legs  are  impau-ed.     There  is  no  anaesthesia. 


8.  Lesions  of  the  Cauda  Equina 

Etiology.  The  cauda  equina  is  involved  in 
inflammation,  which  is  generally  syphilitic, 
and  tumours  of  the  lumbo-sacral  meninges, 
and  in  caries,  tumours  and  injuries  of  the  spine. 

Symptoms.     In  fully  developed  cases  atrophic 


11.  Sciatic  Nerve  :   Sciatica 

Etiology.  Sciatica  is  due  in  a  large  proportion 
of  cases  to  neuritis  of  the  sciatic  nerve.  It  is 
more  common  in  men  than  women,  and  occurs 
most  frequently  in  indiAdduals  who  are  liable 
to    gout    and    to    muscular    rheumatism,    the 
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neuritis  being  often  the  result  of  dii-ect  spread 
of  inflammation  from  the  fibrous  tissue  in 
lumbago.  It  is  also  common  in  diabetes,  apart 
from  the  bilateral  sciatica  which  may  occur 
in  diabetic  polyneuritis,  as  well  as  in  that  due 
to  alcohol  and  other  poisons.  Exposure  to 
cold  and  damp  is  the  chief  exciting  cause,  but 
in  many  cases  the  origin  is  obscure. 

Symptoms.  Pain  along  the  whole  nerve  or 
in  certain  points  in  the  course  of  the  sciatic 
nerve  is  always  present.  It  is  accompanied  by 
tenderness,  which  is  often  most  marked  at  the 
sciatic  notch,  in  the  middle  of  the  back  of  the 
thigh,  and  behind  the  head  of  the  fibula.  Pain 
is  increased  by  exercise  and  by  stretching  the 
nerve,  as  by  extending  the  leg  when  the  thigh 
is  flexed.  In  severe  cases  the  muscles  atrophy 
and  the  ankle-jerk  is  lost.  Slight  anaesthesia 
over  the  sole,  outer  side  of  the  dorsum  of  the 
foot  and  the  peroneal  aspect  of  the  leg  may  be 
present,  but  is  rare. 

Diagnosis.  Sciatic  neuritis  can  only  be 
diagnosed  with  certainty  when  wasting,  anaes- 
thesia or  loss  of  the  tendo-AchUlis  jerk  is 
present  in  addition  to  tenderness  along  the  nerve 
and  exaggeration  of  pain  caused  by  stretching. 
Sciatica  due  to  neuralgia  is  rare,  and  should  only 
be  diagnosed  in  the  absence  of  all  these  signs 
and  when  a  careful  examination  of  the  pelvic 
viscera,  lumbo-sacral  spine,  hip  and  sacro-Uiac 
joints  have  excluded  the  possibility  of  the  pain 
being  referred  from  visceral  or  joint  disease, 
or  due  to  pressure  upon  the  roots  or  nerve 
before  it  passes  through  the  sciatic  notch. 
When  the  symptoms  are  bilateral  the  likelihood 
of  the  pain  being  due  to  these  causes  is 
particularly  great. 

Treatment.  Rest  is  essential,  and  in  any  but 
the  slightest  cases  the  leg  should  be  fixed  by 
a  long  Liston  splint.  The  application  of  heat, 
anodal  galvanism,  cataphoresis  and  the  ad- 
ministration of  analgesic  dmgs  relieve  the 
pain,  and  at  a  later  stage  the  high-frequency 
current  and  gentle  massage  are  useful.  In 
very  severe  cases  relief  can  be  obtained  by 
injecting  half  a  drachm  of  normal  saline  solu- 
tion into  the  nerve  at  the  most  tender  points 
along  its  course. 

12.  Tibial  or  Internal  Popliteal  Nerve 

In  lesions  of  the  tibial  nerve  a  condition  of 
talipes  equino-valgus  develops  with  hj^per-exten- 
sion  of  the  toes  at  the  proximal  and  flexion  at 
the  distal  joints,  extension  of  the  foot  and  ex- 
tension of  the  toes  being  impossible.  The  sole 
and  outer  border  of  the  foot  are  anaesthetic. 

13.  Common  Peroneal  or  External  Popliteal  Nerve 

The  common  peroneal  nerve  is  much  more 
liable  to  disease  than  the  tibial  and  is  frequently 
involved  in  alcoholic  and  arsenical  polyneuritis. 


The  foot  cannot  be  dorsiflexed  or  everted 
nor  the  toes  extended.  "  Dropped  foot " 
with  flexion  of  the  toes  and  a  tendency  to 
talipes  equino-varus  is  present.  The  outer  side 
of  the  leg  and  part  of  the  dorsum  of  the  foot 
are  anaesthetic.  A.  F.  H. 


PARALYSIS    AGITANS    (PARKINSON'S 
DISEASE) 

Etiology.  Paralysis  agitans  rarely  begins 
before  the  age  of  forty-five  or  after  sixty-five. 
It  is  slightly  more  common  in  men  than  in 
women.  It  is  rare  for  more  than  one  member 
of  the  family  to  be  aflected.  Painful  emotions 
frequently  precede  the  onset.  Though  un- 
doubtedly an  organic  disease,  nothing  is  known 
of  its  morbid  anatomy. 

Symptoms.  The  characteristic  symptoms  are 
tremor  and  rigidity.  In  typical  cases  both  are 
present  together,  but  one  may  precede  the  other 
by  a  considerable  period  and  remain  the  more 
marked  feature  throughout. 

The  tremor  generally  begins  in  one  arm,  the 
other  limbs  being  successively  affected  in  the 
course  of  months  or  years.  It  is  most  marked 
in  the  distal  part  of  the  limb.  Sometimes  the 
head  is  slightly  affected,  the  jaw  and  tongue 
less  commonly,  the  lips  and  eyelids  very  rarely. 
The  tremor  is  moderately  rapid ;  it  occurs  at 
rest  and  may  diminish  on  active  movement ; 
it  can  be  momentarily  checked  by  an  effort  or 
by  support.  It  ceases  during  sleep  and  is 
increased  by  excitement. 

The  characteristic  rigidity  differs  from  spasti- 
city, as  it  is  increased  by  passive  movements, 
and  the  resistance  it  offers  is  the  same  whether 
these  are  quick  or  slow.  The  fingers  are  flexed 
and  the  thumb  adducted,  so  that  the  tremor 
leads  to  "  pill -rolling  "  movements.  The  elbow 
is  flexed  and  the  arm  held  closely  to  the  side; 
the  trunk  is  bent  forward,  the  hips  and  knees 
flexed.  This  leads  to  characteristic  posture  and 
gait,  short,  slow  steps  being  taken  and  the 
patient  tending  to  fall  forward.  The  stiffness 
of  the  facial  muscles  leads  to  a  characteristi- 
cally anxious  expression  and  very  slight 
emotional  movements.  Speech  is  slow,  quiet 
and  monotonous. 

The  rigidity  leads  to  slowness  and  difiiculty 
in  movement ;  genuine  weakness  and  rapid 
fatigue,  with  a  slight  degree  of  atrophy,  occur  in 
addition. 

Owing  to  the  stiffness  the  limbs  frequently 
ache.  Though  sometimes  emotional  and  de- 
pressed, patients  are  otherwise  normal  mentally. 
Electrical  reactions,  superficial  reflexes  and 
tendon  phenomena  are  normal  and  the  sphincters 
and  all  forms  of  sensibility  are  unaffected. 

Prognosis.  The  disease  progresses  very 
slowly ;    after  many  years  the  patient  becomes 
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completely  incapacitated.  Death  generally 
results  from  an  accident  or  intercurrent  disease, 
occasionally  from  exhaustion  or  bed-sores. 

Diagnosis.  The  disease  begins  later  than 
disseminated  sclerosis.  The  tremor  is  most 
marked  at  rest,  whereas  in  disseminated  sclerosis 
it  is  most  marked  on  movement.  The  signs  of 
oro-anic  disease  present  in  disseminated  sclerosis 
are  always  absent.  Senile  tremor  occurs  in 
older  people,  and  is  generally  more  marked  in 
the  head  than  the  limbs. 

Treatment.  Nothing  arrests  the  progress  of 
disease.  Hyoscine  hydrobromide  ^w  S^--  i^' 
creased  if  necessary  to  J^  gr.,  three  times  a  day 
often  arrests  the  tremor.  Passive  movements 
of  the  limbs  reheve  discomfort,  but  acetyl- 
salicylic  acid,  phenazone  or  pyramidon  may  be 
required.  A.  F.  H. 

CHOREA  (SYDENHAM'S  CHOREA,  ST.  VITUS'S 

DANCE) 

Etiology.  Chorea  occurs  three  times  as  often 
in  females  as  in  males,  and  most  commonly 
between  the  ages  of  five  and  fifteen. 

A  large  majority  of  cases  are  associated  ^\•ith 
acute  rheumatism;  one-third  have  had  rheu- 
matism themselves  or  are  attacked  by  the  two 
diseases  simultaneously,  another  third  subse- 
quently develop  rheumatism,  and  in  other  cases 
the  presence  of  endocarditis  suggests  an  associa- 
tion with  rheumatism.  There  is  also  often  a 
family  history  of  rheumatism  or  chorea.  Most 
of  the  cases  which  are  not  associated  \\'ith 
rheumatism  follow  other  infectious  diseases, 
especially  scarlet  fever.  The  majority  of  cases 
beginning  over  the  age  of  seventeen  occur  in 
the  early  months  of  pregnanc3^ 

The  attack  may  be  the  immediate  sequel 
to  fright  or  an  injury;  it  occurs  especially 
in  children  who  are  keen  on  their  school 
work. 

Symptoms.  The  onset  is  generally  gradual, 
the  child  dropping  things  and  becoming  fidgety, 
before  definite  choreic  movements  develop. 

1.  Muscular  Symptoms.  The  movements  are 
uncontrollable,  inco-ordinated  and  purposeless ; 
no  two  are  exactly  alike.  They  are  increased 
by  voluntary  eft'ort  and  attention  and  cease 
during  sleep.  They  begin  in  the  hands  and 
arms ;  the  face  and  head  are  next  involved, 
and  after  them  the  legs,  trunk  and  diaphragm. 
The  patient  cannot  sit  or  walk  steadily,  articu- 
lation becomes  incoherent  and  feeding  difficult. 
Sustained  effort  is  impossible  and  there  may 
be  definite  paresis.  Sometimes  only  one  side 
is  affected  (hemi-chorea).  The  reflexes  are 
normal. 

2.  Cardiac  Symptoms.  There  is  almost  always 
evidence  of  myocardial  poisoning,  the  left 
ventricle   being  dilated  and  a  systolic   murmur 


audible  at  the  apex.  Endocarditis,  leading  to 
organic  mitral  and  rarely  aortic  disease,  is  very 
frequent.  Pericarditis  may  also  occur.  One 
half  of  the  cases  finally  show  signs  of  organic 
heart  disease. 

3.  Psychical  Symptoms.  The  patient  is  irrit- 
able and  emotional.  Concentration  is  difl&cult 
and  the  memory  deficient ;  in  severe  cases, 
especially  in  adults,  the  patient  may  become 
maniacal. 

The  temperature  is  generally  normal  except 
in  maniacal  cases  and  M'hen  complications  are 
present. 

Prognosis.  An  attack  generally  lasts  between 
one  and  three  months,  but  recurrence  is  frequent. 
Very  rarely  death  occurs  in  severe  cases,  espe- 
cially in  those  associated  with  pregnancy  or 
complications  such  as  pericarditis. 

Diagnosis.  The  chief  difficulty  in  diagnosis 
is  to  distinguish  chorea  from  hysteria,  as  hysteri- 
cal children  may  develop  choreiform  movements 
as  a  result  of  imitation.  For  the  diagnosis  from 
tics,  vide  p.  315. 

Treatment.  The  patient  should  be  kept  as 
quiet  as  possible,  and  in  all  but  the  slightest 
cases  rest  in  bed  is  desirable.  If  there  is  a 
rheumatic  history  or  pyrexia,  saHcylates  or 
acetyl-sahcylic  acid  in  full  doses  should  be 
given.  Violent  movements  can  be  controlled 
by  trional,  5  gr.  given  three  to  six  times  a  day. 
In  convalescence  massage,  strychnine,  arsenic 
and  iron  are  useful.  A.  F.  H. 


HUNTINGTON'S    CHOREA 

Etiology.  Huntington's  chorea  is  frequently 
hereditary,  several  members  of  a  family  being 
affected.  It  occurs  only  between  the  ages  of 
thirty  and  fifty,  and  males  and  females  are 
equally  affected.  Post-mortem,  general  atrophy 
of  the  cerebral  convolutions,  together  with 
chronic  meningo-encephalitis,  is  found,  and  the 
heart  is  normal,  so  that  the  disease  is  quite 
distinct  from  Sydenham's  chorea. 

Symptoms.  Choreiform  movements  beginning 
in  the  face  and  arms,  later  spreading  all  over 
the  body.  At  first  they  are  controllable,  but 
increased  by  excitement  and  voluntary  move- 
ments. Mental  apathy  occurs  early  and  finally 
passes  into  dementia. 

Prognosis.  The  disease  is  progressive  and 
incurable,  but  does  not  shorten  life.  There  is  no 
treatment.  A.  F.  H. 


EPILEPSY 

Epilepsy,  or  the  falling  sickness,  is  charac- 
terized by  sudden  attacks  of  unconsciousness, 
which  may  or  may  not  be  followed  by 
convulsions. 


GENERAL  xMEDICINE 


320 


EPILEPSY 


Etiology.  In  a  small  percentage  directly 
hereditary  it  is  closely  allied  to  other  neuroses, 
such  as  migraine,  insanity,  somnambulism, 
etc..  some  one  or  more  of  AA-hich  are  likely  to 
be  found  in  other  members  of  the  family.  In 
a  large  number  of  cases  gross  brain  disease 
is  the  cause,  such  as  cerebral  tumour,  menin- 
gitis, infantile  hemiplegia,  congenital  cerebral 
defects,  vascular  disease,  trauma  and  general 
paralysis.  A  large  proportion  of  idiots,  perhaps 
a  third,  are  epileptic.  The  lesion  may  be 
nutritional  only,  due  to  a  circulating  poison, 
as  in  alcoholism,  ura?mia  and  lead  poisoning. 
Certain  fevers  too,  especially  scarlet  fever,  may 
be  followed  by  epilepsy ;  rickets  has  been  often 
blamed,  and  reflex  causes,  such  as  dentition, 
worms  and  the  onset  of  infectious  fevers,  are 
not  infrequently  associated  Avith  epilepsy  in 
children. 

Very  rarely  a  true  epileptic  fit  may  be  pro- 
duced by  an  irritation,  or  even  touching  of 
a  certain  skin  area,  or  of  a  scar.  Syphilis  is 
a  rare  cause,  occurring  usually  in  males  OA^er 
thirty,  and  then  probably  due  to  endarteritis. 

The  majorit}^  of  epilepsies  start  in  early  life, 
and  fits  after  adult  age  should  not  be  classed 
as  simple  epilepsy  until  the  possibilities  of 
trauma,  gross  brain  disease,  renal  or  Avascular 
sclerosis,  or  syphilis  have  been  excluded. 

Of  all  the  allied  neuroses  probably  migraine 
is  the  commonest,  and  occasionally  the  tAvo 
diseases  may  alternate  or  coincide  in  the  same 
patient. 

Varieties.  The  tAvo  chief  forms  are  known  as 
petit  mal  and  grand  mal.  In  the  former  there 
is  no  convulsion,  but  the  patient  has  recurring 
similar  attacks  of  transient  momentary  faint- 
nesSjthe  colour  changes  to  pallor,  the  eyes  look 
strange,  speech  is  arrested,  and  the  attention 
wanders.  In  many  there  is  an  aura  of  \^ertigo, 
which  may  indeed  go  no  further ;  these  attacks 
are  often  spoken  of  by  the  patient  as  "  sensa- 
tions "  or  "  giddy  attacks." 

After  the  attacks  of  petit  mal  the  patient 
may  immediately  recoA^er  and  be  perfectly 
normal  again ;  others  may  feel  unAvell  and  giddy 
for  hours,  with  a  certain  amount  of  headache ; 
others,  again,  AA'ithout  recovering  real  conscious- 
ness, pass  into  a  state  knoAvn  as  post-epileptic 
automatism,  lasting  from  a  fcAv  seconds  to 
half  an  hour  or  more.  In  this  state  A^arious 
complicated  acts  may  be  performed,  as  in 
somnambulism ;  the  patients  may  continue 
doing  correctly  Avhat  they  were  doing  before 
and  have  no  recollection  of  their  actions ;  more 
frequently  they  commence  to  undress,  or 
they  become  noisy  and  hysterical,  perhaps 
destructive. 

Larval  Epilepsy. — In  this  form  of  petit  mal 
the  attacks  are  usually  very  infrequent  and 
may    be    altogether    OA^erlooked,    though    the 


period  of  automatism  that  folloAvs  may  be 
prolonged  for  hours  or  days ;  indeed,  three 
months  has  been  recorded.  These  attacks  are 
generally  knoAvn  as  loss  of  memory.  Suddenly, 
Avithout  Avarning,  the  patient  passes  into  a  sub- 
conscious state  and  may  disappear  from  his 
friends,  turning  up  perhaps  days  afterAvards 
many  miles  from  home.  In  this  state  they 
may  Avander  about  or  traA^el  by  train  and 
behaA^e  sufficiently  naturallj^  not  to  attract 
attention . 

Grand  Mal. — Strong  fits  may  occur  in  sufferers 
from  petit  mal  or  they  may  occur  alone.  The 
frequency  of  the  attacks  may  range  from  one 
or  tAvo  in  a  lifetime  to  seA^eral  in  the  day, 
indeed  sometimes  may  recur  continously,  Avith- 
out consciousness  being  regained,  to  the  number 
of  one  or  two  hundred,  this  condition  being 
known  as  status  epilepticus. 

The  fit  may  or  may  not  be  preceded  by  an 
aura,  usually  an  indefinable  epigastric  sensa- 
tion. This  may  rise  into  the  chest  and  throat 
or  even  to  the  head  before  consciousness  is 
lost,  and  its  duration  at  most  is  a  feAv  seconds. 
Other  warnings  are  vertigo, tinglings  in  the  limbs, 
and  sometimes  aurse  of  the  special  senses, 
olfactory,  Ausual  or  auditory,  though  these 
are  less  common.  The  patient  next  falls  in  a 
convulsion  and  may  injure  himself  in  so  doing, 
severe  burns  by  falling  into  the  fire  or  CA^en  death 
being  sometimes  the  result.  The  conA'ulsion 
commences  Avith  general  tonic  spasm,  the  whole 
body  being  rigid,  the  head  and  eyes  rotated 
probably  to  one  side,  the  colour  of  the  face 
becoming  dusky ;  this  is  followed  by  rej)eated 
jerking  contractions  of  the  AA'hole  body.  In- 
voluntary micturition  frequently  occurs,  but 
rarely  defaecation,  Avhile  the  tongue  may  be 
bitten  on  one  side,  being  caught  betAveen  the 
grinding  jaAvs. 

Many  patients  shoAv  special  idiosyncrasies  in 
their  fits,  some  never  bite  their  tongues,  others 
may  regularly  dislocate  the  jaAV  or  the  shoulder 
joint,  or  turn  OA^er  on  the  face.  During  the 
convulsions  the  patients  become  deeply  cyanotic, 
the  muscular  tAA'itchings  lasting  half  a  minute  or 
slightly  more.  When  the  convulsions  have  ceased 
the  patient  lies  flaccid,  breathing  stertorously, 
pupils  Avidely  dilated  and  insensitiAC  to  light, 
with  loss  of  conjunctiv^al  and  all  skin  reflexes, 
and  perhaps  even  of  the  knee-jerks  for  a  fcAV 
moments;  these,  hoAAever,  retui'n  rapidly,  and 
in  some  extensor-plantar  reflex  and  ankle 
clonus  may  be  obtained  for  a  fcAv  minutes. 
A  fcAV  patients  regain  consciousness  rapidly, 
and  may  be  perfectly  Avell  and  able  to  resume 
their  business  in  tAvo  or  three  minutes ;  more 
often  deep  droAvsiness  or  heavy  sleep  may 
folloAv  for  some  hours,  or  scA^ere  headache  may 
last  most  of  the  day. 

The  commonest  time  for  fits  to  occur  is  the 
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early  morning.  Some  patients  have  their  fits 
only  at  night,  nocturnal  epilepsy  it  is  sometimes 
called ;  if  it  is  a  habit  of  such  patients  to  turn 
over  on  the  face  there  is  a  danger  of  suffocation. 
Nocturnal  epilepsy  may  be  overlooked,  and 
enuresis,  a  sore  tongue,  or  blood  upon  the 
pillow  may  be  the  only  sign  that  a  fit  has 
occurred.  In  women  fits  are  generally  more 
numerous  about  the  time  of  the  period,  and  in 
many  women  the  fits  occur  only  at  that  time, 
menstrual  fits.  An  epileptic  subject  is  frequently 
bad-tempered,  violent  and  passionate. 

Although  occasional  epileptic  attacks  are  by 
no  means  incompatible  Avith  considerable  brain 
power  and  even  genius — for  example,  Napoleon 
and  Julius  Csesar  were  both  subject  to  the 
malady — j^et  in  those  whose  fits  are  frequent 
signs  of  mental  deterioration  are  common, 
more  or  less  in   proportion   to  the  fits. 

Epileptic  Insanity. — Some  epileptic  patients 
are  subject  to  recurrent  attacks  of  mania 
lasting  for  weeks  or  months,  in  which  the  fits 
usually  cease.  The  mania  is  frequentlj'  of  a 
homicidal  type  and  may  be  very  sudden  in  its 
onset;  such  patients  are  often  permanent 
inmates  of  asylums,  but  should  never  be  con- 
sidered to  be  harmless,  though  practically 
sane  for  long  periods  at  a  time. 

Jacksonian  Epilepsy. — Unilateral  convulsions, 
in  which  consciousness  is  retained  perhai3s 
throughout,  are  liable  to  be  produced  by  many 
lesions  causing  irritation  of  the  motor  cortex, 
such  as  cerebral  tumour,  gumma,  syphilitic 
vascular  disease,  tubercle,  etc.  The  lesions  are 
not  necessarily  in  the  motor  cortex,  but  may 
be  adjacent  or  sub-cortical ;  such  unilateral 
convulsions  of  the  arm  or  leg  may  recur  almost 
constantly  for  one  or  two  hours  at  a  time 
without  consciousness  being  lost.  When  con- 
vulsions have  ceased  there  is  usually  hemiparesis 
on  that  side,  with  increase  of  the  deep  reflexes 
and  extensor-plantar  reflex,  lasting  for  a  day 
or  two  at  least. 

Treatment.  Steady  bromide  treatment  for 
many  months  continuously,  or  even  years,  is 
the  most  successful  in  the  majority  of  cases ; 
the  form  of  the  bromide  perhaps  does  not  much 
matter,  though  sodium  bromide  is  the  most 
generally  suitable.  According  to  the  age  of 
the  patient  the  dose  must  be  graduated,  the 
maximum  for  the  adult  being  75  gr.  daily. 
More  usually  15  gr.  night  and  morning  Mill  be 
sufficient,  though  in  nocturnal  epilepsy  it  will 
be  advisable  to  give  a  single  dose  of  30  gr. 
of  bromide  at  night,  combined  with  tincture  of 
digitalis  five  minims.  The  addition  of  two  or 
three  minims  of  liquor  arsencalis  or  tinct. 
belladonna  -will  be  of  service  in  controlling 
the  outbreak  of  acne,  and  in  a  few  cases  other 
drugs,  such  as  borax  10  gr.  t.d.s.,  lactate  of 
zinc,  and  even  valerian,  may  be  of  service. 
11 


Status  epilepticus  must  be  treated  by  chloral 
hydrate,  30  gr.  given  by  enema,  or  by  inhala- 
tions of  chloroform. 

Occasional  tonics  are  sometimes  useful,  such 
as  sj'rup  ferri  phospli.,  but  strychnine  is  contra- 
indicated  in  epileptics.  The  diet  should  be 
moderate,  with  a  minimum  of  meat  and  salt, 
and  no  alcohol  should  be  allowed  on  any  pretext. 
If  fits  are  numerous,  hard  brain  work,  and 
especially  excitement  and  quarrelling  must  be 
avoided. 

Prognosis.  It  is  impossible  ever  to  be  certain 
that  epilepsy  will  not  recur,  but  the  probability 
of  permanent  cure  increases  with  the  length 
of  time  that  has  elapsed  since  the  last  fit.  The 
usual  practice,  and  a  good  one,  is  to  continue 
the  bromide  mixture  for  two  years  after  the 
last  fit,  then  to  diminish  it  at  intervals  of  three 
months  during  the  next  year,  until  finally  it 
may  be  dropped.  Sometimes  the  bromide  has 
to  be  stopped  on  account  of  the  development 
of  unsteadiness  in  gait  and  other  ataxic  symp- 
toms. Delirium,  too,  may  be  associated  with 
this  symptom.  With  others,  again,  bromide 
causes  considerable  depression  and  smaller 
doses  must  be  given  for  a  time. 

As  regards  employment,  it  is  noteworthy 
that  fits  practically  never  occur  when  the 
patient's  attention  is  concentrated  upon  the 
maintaining  of  his  balance,  as  on  a  ladder,  yet 
serious  accidents  owing  to  fits  are  liable  to 
occur  to  a  workman  employed  amongst 
machinery,  or  to  a  locomotive  driver,  or 
chauffeur  when  driving,  oAving  to  the  work 
being  practically  automatic  and  requiring  nO" 
special  concentration.  W.  H. 

TETANY 

A  form  of  symmetrical  muscular  cramp 
affecting  the  extremities,  and  in  the  more  severe 
cases  the  face  and  trunk,  considerable  pain 
attending  the  more  extensive  spasms.  The 
majority  of  cases  occur  under  the  age  of  twenty, 
and  the  disease  is  rare  after  forty.  It  is  found 
in  association  with  a  variety  of  causes,  chief  of 
which  in  children  are  rickets  and  diarrhoea. 
Small  epidemics  have  been  described  in  in- 
stitutions, and  certain  trades  seem  particularly 
prone,  such  as  shoemakers  and  tailors  ;  it  may 
indeed  be  mistaken  for  occupation  neuroses, 
cobbler's  or  tailor's  cramp.  Various  poisons, 
ergot,  lead  and  many  others,  and  in  women 
pregnancy  and  lactation,  are  recognized  causes- 
Acute  fevers,  especially  typhoid,  sometimes 
induce  tetany.  Two  important  types  of  the 
disease  are  those  due  to  gastric  dilation  and 
excision  of  the  thyroid,  either  of  which  forms 
may  be  fatal.  It  is  now  thought  that  it 
is  excision  of  the  parathyroids  and  loss  of 
their   internal    secretion,   Mhich  when  present 
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neutralizes  some  poison  normally  produced  in 
metabolism. 

The  spasms  consist  of  tetanic  flexion  of  the 
fingers  at  the  metacarpo-phalangeal  joints,  \^dth 
flexion  of  the  wrists  and  elboAvs,  the  arms 
folded  over  the  lower  chest;  the  legs  are  ex- 
tended and  abducted,  the  toes  flexed.  There 
may  be  rigidit}^  of  the  abdominal  wall  and  of 
the  neck  muscles,  Avith  slight  trismus,  the 
spasms  being  of  variable  duration  from  a  few 
minutes  to  hours  or  even  days.  Three  signs 
are  described — 

1.  Trousseau's,  in  which  the  spasm  may  be 
brought  on  by  a  firm  gripping  of  the  limb  near 
its  main  vessels  or  nerves. 

2.  Chvostek's,  or  hyper-excitabihty  of  the 
motor  nerves.  This  may  be  demonstrated  by 
a  light  stroke  on  the  side  of  the  face  in  front  of 
the  ear  producing  facial  twitchmg. 

3.  Erb's,  or  hyper-excitability  of  motor 
nerves  to  galvanic  stimulation.  Kathodal 
closure  tetanus  (KCTe),  and  even  strong  anodal 
opening  contractions  (AOC),  may  be  obtained. 

The  disease  is  rarely  serious,  except  after 
extirpation  of  the  parathyroids,  or  sometimes 
in  dilated  sbomach  when  gastric  lavage  is  used. 

Removal  of  the  poison  if  possible,  cure  of  the 
diarrhoea  or  rickets,  etc.,  with  sedatives  such 
as  bromide,  and  nutritive  feeding  are  indicated. 

W.  H. 

OCCUPATION    NEUROSES 

The  commonest  and  best  known  of  the  fatigue 
spasms  is  writer's  cramp,  a  neurosis  character- 
ized by  spasm  of  the  fingers,  pain,  tremor  and 
weakness  of  the  hand,  brought  on  by  the 
movements  of  writing.  It  is  especially  those 
who  have  long  hours  of  engrossing  or  copper- 
plate writing  to  do  who  suffer  from  the  cramped 
movements  required  in  such  writing.  A  large 
share,  too,  in  the  causation  of  the  neurosis 
must  be  ascribed  to  a  family  tendency  to 
neuroses  of  all  kinds,  and  to  worry,  domestic 
or  financial,  affecting  the  patient.  The  most 
important  and  usually  the  first  symptom  is 
spasm  of  the  fingers  during  writing,  necessitat- 
ing stronger  exertions  to  control  the  writing, 
which  becomes  slower  and  more  laborious, 
whilst  neuralgic  pain  is  common  along  the 
forefinger,  wrist  or  near  the  elbow ;  if  the  Avork 
of  writing  is  continuous,  the  symptoms  increase, 
and  the  writing  becoming  slower  and  more 
illegible  until  ultimately  it  has  to  be  abandoned. 
There  is  no  local  wasting  or  anaesthesia. 

Various  methods  of  holding  the  pen  are 
often  tried,  with  temporary  benefit,  such  as 
between  the  first  and  second  fingers,  using  a 
stout  cork  penholder.  Sometimes  the  left 
hand  may  be  trained  to  write,  thus  giving  the 
complete  rest  to  the  right  which  is  so  necessary 


in  the  treatment ;  ultimately  the  spasm  may 
attack  this  hand  also.  An  essential  feature 
of  true  writer's  cramp  is  the  occurrence  of  the 
spasm  and  other  symptoms  only  during  the 
act  of  writing,  and  not  in  other  movements. 

Numerous  other  forms  of  occupation  neuroses 
are  described,  such  as  telegraphist's  cramp, 
violin  player's  and  pianist's  cramp  and  many 
others.  The  basis  of  treatment  in  all  is  the  same, 
namely  rest  from  the  offending  occupation, 
tonics,  massage  and  mental  sedative  treatment. 

Symptoms  occasionallj^  resembling  writer's 
cramp  are  sometimes  the  initial  sign  of  pro- 
gressive spinal  disease,  such  as  syringomyelia, 
or  tumour,  or  even  of  a  cervical  rib.  Local 
lesions  such  as  arthritis,  or  periostitis,  or  an 
old-standing  weakness  from  infantile  hemi- 
plegia may  be  the  predisposing  causes  of  the 
disease.  The  pathology  of  the  neurosis  depends 
on  an  inco -ordination  of  the  higher  centres. 

W.  H. 

SYPHILITIC    AND    PARASYPHILITIC  DISEASES 
OF   THE    CENTRAL    NERVOUS    SYSTEVI 

Definition.  Syphilitic  diseases  of  the  central 
nervous  system  are  those  which  are  directly 
due  to  specific  syphilitic  lesions,  such  as 
gummata,  gummatous  infiltration  and  end- 
arteritis. Parasyphilitic  diseases  are  those  in 
which  no  such  specific  lesions  are  present,  but 
which  are  due  in  some  way  to  the  syphilitic 
toxin,  previous  infection  with  syphilis  being 
the  essential  factor  in  their  etiology. 

Etiology.  Cerebro -spinal  syphilis  generally 
develops  between  three  months  and  four  years 
of  infection,  but  its  onset  may  be  delayed  for 
as  long  as  forty  years.  In  manj^  cases  the 
original  treatment  was  inadequate.  Alcoholic 
excess  and  over-work  predispose,  and  injury  and 
exposure  to  cold  may  be  the  exciting  causes. 
For  the  parasyphilitic  diseases  vide  Tabes  and 
General  Paralysis.  Congenital  syphilis  may 
give  rise  to  both  syphilitic  and  parasyphilitic 
nervous  lesions. 

Clinical  Varieties  of  Syphilitic  Diseases  of  the 
Central  Nervous  System 

1.  Syphilitic  Lesions  of  the  Brain — 
{a)  Vascular  Lesions. — Syphilitic  endarteritis 
frequently  affects  the  vessels  of  the  brain;  it 
gives  rise  to  anaemia  and  softening  and  conse- 
quent functional  deficiency,  which  is  greatly 
increased  if  thrombosis  occurs.  Spasmodic 
contraction  of  the  diseased  arteries  may  also 
lead     to     transient     symptoms.     The     middle 

I  cerebral  artery  and  its  branches  are  most  often 
affected  :  the  resulting  hemiplegia,  monoplegia 
or  aphasia  is  of  more  gradual  onset  than  when 
due   to   haemorrhage   or   embolism,   and   coma 

I  rarely  occurs.     Thrombosis  of  the  basilar  artery 
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is  a  common  cause  of  bulbar  paralysis,  and 
paralysis  of  any  of  the  cranial  nerves  may  result 
from  softening  secondary  to  syphilitic  end- 
arteritis of  the  smaller  vessels.  Widespread 
endarteritis  leads  to  the  condition  known  as 
cerebral  syphilis,  the  mental  and  physical  symp- 
toms of  which  often  closely  simulate  those 
of  general  paralysis. 

(h)  Gumma  Cerebri. — Gummata  frequently 
develop  from  the  cerebral  meninges  and  com- 
press the  brain,  producing  focal  sj^mptoms,  such 
as  Jacksonian  epilepsy,  monoplegia  and  aphasia, 
together  with  the  general  symptoms  of  an  intra- 
cranial tumour,  such  as  headache  and  optic 
neuritis. 

(c)  Gummatous  Basal  Meningitis. — The  basal 
meninges  are  frequently  involved  in  a  diffuse 
syphilitic  infiltration,  associated  with  multiple 
small  gummata  and  with  endarteritis,  which 
may  lead  to  the  simultaneous  occurrence  of 
cerebral  softening.  The  meningitis  leads  to 
headache  and  paralysis  of  one  or  more  of 
the  cranial  nerves,  those  supplying  the  ocular 
muscles,  the  trigeminal  and  the  facial  being  most 
frequently  involved. 

2.  Syphilitic  Lesions  of  the  Spinal  Cord — 

(a)  Vascular  Lesions. — Uncomplicated  vascu- 
lar lesions  are  rare ;  acute  softening  occasionally 
results  from  thrombosis  in  spinal  arteries 
affected  with  syphilitic  endarteritis.  The  ' 
symptoms  are  almost  indistinguishable  from 
those  of  acute  myelitis  {q.  v.). 

(b)  Spinal  Gumma. — Isolated  gummata  of 
the  spinal  meninges  are  rare.  The  symptoms 
they  produce  by  compressing  the  cord  are 
identical  with  those  of  spinal  tumours  {g.  v.). 

(c)  Meningo-!V;yelitis.  —  The  most  common 
form  of  spinal  syphilis  is  that  in  which  meningitis - 
in  the  cervical,  dorsal  or  lumbar  region  is 
accompanied  by  softening  due  to  endarteritis, 
the  disease  being  known  as  meningo -myelitis, 
although  the  pathological  condition  is  one 
of  softening  rather  than  inflammation.  The 
symptoms  are  those  of  transverse  myelitis, 
associated  with  rigidity  and  tenderness  of  the 
spine  and  local  and  radiating  pain  due  to 
meningitis.  One  side  is  often  affected  more 
than  the  other  :  the  Brown-Sequard  syndrome 
results,  paralysis  occurring  on  the  same  side, 
and  loss  of  sensation,  especially  to  pain  and 
temperature,  on  the  opposite  side.  The  menin- 
geal symptoms  generally  precede  those  due 
to  softening,  and  may  be  present  alone. 

Prognosis.  The  prognosis  is  good  if  the 
condition  is  recognized  early,  as  response  to 
treatment  is  rapid.  The  longer  the  symptoms 
last  the  less  complete  will  recovery  be,  as 
temporary  functional  deficiency  due  to  anaemia 
is  finally  replaced  by  permanent  loss  of  function 
from  softening.  Acute  spinal  softening  is 
generally  fatal,  complete  recovery  being  very 


rare.  A  patient  who  has  once  had  a  syphilitic 
lesion  of  his  nervous  system  is  always  liable  to 
further  lesions,  not  necessarily  in  the  same 
situation. 

Clinical  Varieties  of  Parasyphilitic  Diseases  of  the 
Central  Nervous  System 

The  chief  forms  of  parasyphilitic  nervous 
disease  are  general  paralysis  of  the  insane  and 
tabes  {g.  v.).  Intermediate  cases  of  tabo- 
paresis occur,  and  it  is  probable  that  the  two 
diseases  are  simply  varieties  of  the  same  para- 
syphilitic disease.  Primary  optic  atrophy  is 
common  in  both,  and  is  often  the  most  prominent 
symptom  in  tabes,  whilst  cases  occur  in  which 
optic  atrophy  is  unaccompanied  by  any  other 
sign  of  nervous  disease,  but  is  none  the  less  a 
parasyphilitic  lesion  and  represents  a  third 
variety  of  the  parasyphilitic  disease.  Similarly 
cases  of  general  paralysis  and  tabes  occur,  with 
symptoms  of  lateral  sclerosis,  some  cases  of 
"  postero -lateral  sclerosis  "  being  of  this  nature, 
and  with  degeneration  of  the  anterior  cornua 
(amyotrophic  tabes) ;  in  rare  instances  these 
degenerations  occur  without  the  tabetic  lesion, 
so  that  so-called  primary  spastic  paraplegia  and 
progressive  muscular  atroph}'  may  be  para- 
syphilitic in  origin. 

Diagnosis.  The  possibility  of  a  syphilitic 
origin  should  be  considered  in  all  cases  of  cerebral 
or  spinal  tumour,  acute  paraplegia  and  hemi- 
plegia, cranial  nerve  paralyses  and  all  cases 
presenting  anomalous  nervous  symptoms,  chief 
reliance  being  placed  upon  a  history  of 
syphilitic  infection,  the  presence  of  other  active 
syphilitic  lesions  or  of  scars  of  healed  lesions, 
and  especially  a  positive  Wassermann  reaction, 
though  none  of  these  is  certain  either  as  positive 
or  negative  evidence.  Multiplicity  of  nervous 
lesions,  frequent  recurrences,  ocular  palsies, 
abnormalities  in  the  pupil  and  the  association 
of  severe  headache,  worse  at  night,  with  other 
nervous  symptoms  are  points  suggestive  of 
sjrphilis.  The  presence  of  lymphocytes  in  the 
cerebro -spinal  fluid  is  due  to  a  syphilitic,  para- 
syphilitic or  tuberculous  lesion,  a  positive 
Wassermann  reaction  of  the  fluid  being  con- 
clusive evidence  in  favour  of  one  of  the  former. 
A  favourable  response  to  antisyphilitic  treat- 
ment is  useful,  though  inconclusive  evidence  for 
syphilis. 

Syphilitic,  unlike  parasyphilitic,  lesions  gener- 
ally develop  within  four  years  of  infection.  The 
Argyll  Robertson  pupil  is  rare  in  syphilitic, 
but  common  in  parasyphilitic  lesions,  and  a 
positive  Wassermann  reaction  given  by  the 
cerebro -spinal  fluid  is  much  more  frequent 
in  the  latter.  The  response  to  specific  treat- 
ment is  generally  more  rapid  and  more  marked 
in  syphilitic  than  in  parasyphilitic  lesions. 

Treatment.      Prolonged    antisyphilitic    treat- 
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ment  is  the  best  prophylaxis.  Directly  symp- 
toms which  are  suggestive  of  syphilis  of  the 
central  nervous  system  appear,  active  treat- 
ment should  be  instituted.  Unless  the  patient's 
condition  is  very  serious,  salvarsan  should  be 
given  intravenously ;  at  the  same  time  mercury 
must  be  administered  by  inunction,  intra- 
muscular injection  or  by  mouth,  and  not  less 
than  a  drachm  of  iodide  a  day.  The  initial 
specific  treatment  should  be  continued  for  at 
least  a  year  after  improvement  has  ceased  to 
occur,  and  repeated  courses  should  be  given  to 
avoid  recurrence,  their  frequency  and  duration 
depending  upon  the  response  of  the  serum  to 
the  Wassermann  reaction.  In  rare  cases,  in 
which  the  effect  of  treatment  is  unsatisfactory, 
improvement  may  follow  the  relief  of  pressure 
produced  by  trephining  in  gumma  of  the 
brain  and  performing  laminectomy  in  spinal 
syphilis,  but  no  attempt  should  be  made  to 
remove  the  tumour.  A.  F.  H. 

MIGRAINE 

Migraine,  megrim  (Greek,  hemicrania),  is 
a  paroxysmal  neurosis  characterized  by  uni- 
lateral headache,  commencing  usually  by  pain 
over  one  eyebrow  or  temple,  and  spreading 
thence  over  one  half  of  the  head ;  it  is  sometimes 
known  as  bilious  headache  or  sick  headache 
and  is  ver}^  hereditary. 

Other  neuroses,  especially  epilepsy,  may  be 
present  in  the  same  family,  or  even  in  the  same 
patient.  The  more  characteristic  cases  are 
preceded  by  certain  prodromal  symptoms,  the 
commonest  of  which  are  the  visual  phenomena 
known  as  teichopsia,  scintillating  scotoma,  or 
the  fortification  spectrum,  in  which  the  vision 
is  blurred,  sometimes  more  on  one  side  than  the 
other,  and  specks,  moving  cobwebs,  flames,  or 
prismatic  angles  of  coloured  light  are  seen. 
In  others,  again,  the  visual  affection  takes  the 
form  of  blindness  of  the  half  fields  in  each  eye, 
hemianopia,  due  to  arterial  spasm  in  the  occi- 
pital lobe,  or  the  visual  defect  may  affect  one 
eye  only,  even  to  the  degree  of  actual  loss  of 
perception  of  light,  from  spasm  of  the  arteria 
centralis  retinae. 

These  visual  spectra  last  about  twenty 
minutes  or  less,  and  very  exceptionally  may 
last  an  hour ;  as  they  disappear  the  headache 
commences,  sometimes  on  the  same  side  as  the 
blindness,  sometimes  on  the  opposite.  In  a 
few  the  headache  is  preceded  by  a  psychical 
aura,  a  mental  state  or  dreamy  stage  of  reminis- 
cence, in  whicli  the  patient  appears  to  see  some 
scene  connected  with  a  long-past  life.  In 
others,  again,  an  excessive  sense  of  well-being 
and  keen  appetite  may  precede  the  attack  by 
some  hours ;  yet  others  may  have  hemianopic 
visions    at    night    or   thrilling    dreams   of    fire 


and  general  catastrophe.  Some  persons,  whose 
relations  suffer  from  typical  migraine  headaches, 
may  themselves  be  smitten  by  attacks  of 
transient  hemianopia  or  other  visual  spectra 
without  the  succeeding  headache,  or  this  may 
be  so  slight  as  to  be  scarcely  noticeable.  A 
curious  aura  that  sometimes  occurs  with  or 
without  the  visual  warning  is  a  tingling  that 
runs  along  the  lip  and  tongue  on  one  side,  and 
down  the  arm  into  the  fingers,  with  transient 
paresis  of  the  arm  and  also  loss  of  speech  and 
power  of  expression  if  the  right  side  is  affected. 
Rarely  these  parsesthesise  may  spread  down  the 
side  and  affect  the  leg,  and  indeed  complete 
flaccid  hemiplegia  with  aphasia  may  be  of 
migrainous  origin ;  this  latter  is  rare  and  may 
lead  to  a  bad  mistake  in  prognosis,  since  the 
paresis  is  but  temporary  and  due  to  vasomotor 
spasm.  An  occasional  but  rare  accident  is 
permanent  occlusion  of  a  vessel  thus  affected 
by  spasm  and  a  permanent  hemianopia  from 
occipital  thrombosis  or  blindness  of  one  eye 
from  thrombosis  of  the  central  artery  of  the 
retina  has  resulted. 

In  the  early  onset  of  the  attack  of  migraine 
there  is  usually  pallor  of  the  face,  which  may  be 
succeeded  by  strong  pulsation  of  the  carotid 
and  temporal  arteries  on  the  side  of  the  headache, 
with  flushing  of  the  face ;  the  central  artery  of 
the  retina  is  now  seen  to  be  full  and  throbbing. 
The  headache  grows  in  intensity,  causing  com- 
plete prostration,  so  that  patients  often  prefer 
to  lie  in  bed  propped  up,  in  a  darkened  room. 
The  pain  may  spread  down  the  back  of  the  liead 
and  neck,  and  sometimes  it  spreads  across  the 
forehead  and  becomes  general.  There  is  in- 
tolerance of  light  and  nausea ;  retching  and 
actual  vomiting  after  several  hours  of  pain  may 
bring  relief  to  the  headache,  which  usually  does 
not  disappear  entirely  until  the  next  morning. 
Occasionally  the  pain  may  last  for  two  or  even 
three  days.  Sometimes  the  vomiting  commences 
early  in  the  attack  and  may  be  frequent,  but 
then  it  does  not  bring  relief  to  the  pain.  Usually 
the  scalp  is  tender  and  irritable  and  neither 
hairbrush  nor  hairpins  can  be  tolerated. 

Migraine  commonly  begins  in  childhood,  and 
attacks  are  brought  on  bv  anv  excitement,  such 
as  preparing  for  a  party.  Both  sexes  suffer, 
and  it  is  commonly  stated  that  this  neurosis 
is  especially  frequent  in  exceptionally  gifted 
people ;  this  is  not  so,  for  it  is  common  in  rich 
and  poor,  dull-witted  and  genius  alike.  In 
women  this  neurosis,  like  epilepsy,  is  specially 
likely  to  occur  at  the  monthly  periods,  sometimes 
at  the  beginning,  sometimes  at  the  end.  As  the 
years  advance  the  severity  and  frequency  of 
the  attacks  usually  lessen,  and  they  may  even 
disappear  after  the  menopause   or  in  later  life. 

Constipation  and  indiscretion  in  diet  have 
little  to  do  with  true  migraine,  but  alcohol,  as 
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with  epilepsy,  is  a  factor  to  be  avoided.  Close 
stuffy   rooms,    train    journeys,    shopping,    and 

'  similar  causes  of  bodily  and  mental  fatigue 
frequently  produce  attacks. 

I  The  treatmeyit  of  migraine  is  scarcely  satis- 
factory ;  once  the  attack  is  developed  it  cannot 
often  he  aborted,  though  occasionally  a  full 
dose  of  antipyrin  or  p\Tamidon,  with  two  or 
three  grains  of  cannabin  tannate,  may  shorten  its 
duration.  If  the  headaches  are  frequent,  one 
or  two  in  a  week,  then  a  course  of  bromide 
treatment,  together  \y\t\\  mental  rest  and  open- 
air  life  are  usually  advisable.  W.  H. 

NEURALGIA 

The  term  neuralgia,  or  nerve  pain,  is  best 
employed  for  darting,  shooting  or  sometimes 
burning  pain,  affecting  either  certain  spots  or 
often  large  areas  of  the  trunk  or  limbs,  in 
which  no  evidence  of  gross  disease  either  of 
the  nervous  system  or  of  other  tissues  can  be 
found.  It  is  therefore  to  be  distinguished 
from  tlie  pains  of  neuritis,  of  bone  or  visceral 
disease,  etc.  The  distinction,  however,  is 
difficult  to  maintain,  for  we  often  speak  of 
tabetic  neuralgia,  the  lightning  pains  of  tabes 
associated  with  sclerosis  of  the  posterior  roots 
and  columns,  and  post-herpetic  neuralgia,  the 
constant,  burning,  intolerable  pains  which  are 
sometimes  a  sequel  of  shingles  in  old  people, 
the  lesion  in  this  case  being  in  the  posterior 
root  ganglion  and  sometimes  in  the  posterior 
horn. 

Neuralgia  is  an  affection  of  adult  life,  and 
is  commoner  in  women,  especially  with  an  hered- 
ity of  migraine  or  other  neuroses.  Rheumatism 
and  rheumatoid  arthritis  are  often  associated 
Avith  chronic  or  intermittent  neuralgia.  The 
most  important  and  by  far  the  most  frequent 
site  of  neuralgic  pain  is  the  fifth  cranial  nerve. 

Dental  Neuralgia. — A  very  common  form  is 
a  true  reflex  pain  felt  along  the  various  branches 
of  the  trigeminal  nerve,  due  to  inflammation 
from  a  septic  neuritis  of  one  or  more  terminal 
filaments.  The  pain  usually  radiates  first 
along  the  same  division ;  thus  a  carious  lower 
molar  may  cause  darting  pain  along  the  whole 
of  the  lower  jaw,  and  into  the  ear  and  along 
the  temple ;  as  the  pain  increases  in  severity 
it  M-ill  radiate  over  all  three  branches  of  the 
fifth  nerve  and  even  doAvn  the  back  of  the  head 
and  into  the  neck  and  shoulder.  With  these 
reflected  pains  are  often  found  areas  of  intense 
h\'per0esthesia  of  the  skin.  Sometimes  the 
pain  is  entirely  referred,  and  pain  in  an  upper 
jaw  may  be  due  to  a  carious  tooth  in  the  lower 
jaw  on  the  same  side,  A\hich  is  not  apparently 
painful ;  the  pain  is  never  reflected  in  this  way 
to  the  opposite  side  of  the  head. 

Similarly  visceral  lesions,  heart,  pleura,  lungs. 


stomach,  may  cause  superficial  neuralgia  along 
certain  brachial  or  intercostal  nerves ;  for 
example,  the  radiating  pain  into  the  arm  and 
neck  of  angina  pectoris. 

Supra-Orbital  Neuralgia  is  a  very  common 
form,  especially  in  women  during  gestation  or 
at  the  monthly  period.  Malaria  and  influenza 
are  also  common  causes,  the  pain  being  then 
paroxysmal  from  about  II  a.m.  to  5  p.m.;  the 
pain  is  sometimes  agonizing,  with  great  tender- 
ness over  the  supra-orbital  notch. 

Occipital  Neuralgia  is  a  rarer  form,  pain  being 
felt  over  the  distribution  of  the  occipital  nerve. 
Instances  occur  of  paroxysmal  pains  affecting 
certain  areas  such  as  the  solar  plexus,  or 
other  regions  of  the  trunk,  in  which  careful 
examination  or  even  operation  has  excluded 
renal  or  biliary  calculus  and  other  forms  of 
organic  disease ;  such  pains  have  been  named 
douleurs  d'habitude.  Diabetes,  Bright's  disease, 
chronic  poisoning  by  alcohol,  lead,  ergot  and 
other  poisons,  as  weU  as  tabes,  must  also  be 
excluded.  Treatment  by  butyl  chloral  hydrate, 
gelsemium,  antipyrin,  aspirin,  etc.,  may  bring 
relief,  and  local  anodyne  paints  of  menthol, 
ol.  gaultheriae.  chloral  and  other  combinations, 
sometimes  help. 

Trigeminal  Neuralgia,  or  tic  douloureux,  is 
the  most  severe  and  intractable  of  the  cranial 
neuralgias,  usually  commencing  after  thirty. 
Once  established  it  never  disappears,  except 
for  intervals  of  Aveeks  or  months,  unless  radical 
treatment  of  the  offending  nerve  has  been 
undertaken  by  the  knife  or  alcohol  injection. 
The  pain  is  of  a  darting,  stabbing  character, 
coming  on  in  sudden  paroxysms,  induced 
especially  by  eating,  talking,  laughing,  etc. ; 
the  spasms  may  last  half  a  minute  to  hours  in 
duration,  and  may  vanish  as  suddenly  as  they 
came.  Very  rarely  bilateral,  the  pain  usually 
affects  the  upper  and  lower  jaw,  frequently 
both  jaws  on  one  side,  but  rarely  all  three 
diWsions  of  the  nerve.  Formerly  neurectomies 
were  the  only  palhative  treatment,  and  excision 
of  the  Gasserian  ganglion  the  only  cure.  Of 
late  years  deep  alcohol  injection  of  the  nerve 
trunks  has  given  as  much  as  three  to  four  years' 
relief  from  all  pain,  and  more  recently  alcohol 
injection  of  the  Gasserian  ganglion  promises 
much  longer,  if  not  permanent  relief.     W.  H. 

NEURASTHENIA 

Definitioii.  A  condition  of  irritable  nervous 
weakness.  The  term  was  introduced  by  Beard 
to  cover  a  large  group  of  symptoms  pointing 
to  either  general  exhaustion  of  the  nervous 
system  or  especial  exhaustion  of  some  particular 
function  of  the  nervous  system,  e.  g.  cerebral, 
cardiovascular,  sexual,  gastro-intestinal. 

Etiology,     Neurasthenia  is  especialh'  a  disease 
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of  civilized  races,  in  whicli  the  struggle  for 
existence  necessitates  an  intensive  activity  of 
the  nervous  system  in  acquiring  new  modes  of 
adaptation  to  a  changing  and,  generally  speak- 
ing, an  unphysiological  environment.  The 
causes  are  to  be  sought  for  in  nature  and 
nurture — what  an  individual  is  born  with,  and 
what  has  happened  after  birth.  The  inborn 
tendency  may  be  due  to  a  neuropathic  pre- 
dispositio7i  or  the  inheritance  of  a  neurotic  self- 
regarding  temperament;  in  either  case  an  inquiry 
into  the  family  history  will  frequently  re- 
veal in  the  pedigree  members  in  the  direct 
or  collateral  line  who  suffered  from  some 
neurosis  or  psychosis ;  again  the  frequency  of 
alcoholism,  eccentricity,  often  combined  wdth 
business  talent  or  professional  success,  and  even 
genius  among  the  members  of  the  stock,  points 
to  a  variation  from  the  normal  average  towards 
an  inborn  nervous  instability. 

The  disease  affects  both  sexes ;  it  may  occur 
in  children  and  old  people ;  men  and  women 
at  the  involutional  period  are  especially  liable 
to  it.  It  attacks  men  who  burn  the  candle 
at  both  ends,  by  working  hard  in  their 
profession  or  business  by  day  and  spending 
the  night  in  gambling  and  sexual  indulgence, 
resorting  to  stimulants  and  drugs  to  excite 
their  flagging  energies,  and  thus  aborting  the 
natural  sense  of  fatigue  which  prompts  to 
sleep,  rest  and  recuperation  of  nervous  potential. 
A  healthy,  stable  nervous  organization  may 
thus  be  broken  down.  If  the  individual  is  of 
the  self-regardiiig  neurotic  temperament  and 
given  to  worry,  neurasthenia  is  particularly 
liable  to  occur ;  indeed,  in  some  cases  there  may 
be  no  other  sufficient  cause  ascertainable,  for 
it  is  not  so  much  mental  work  as  worry  and 
introspective  attention  M'hich  leads  to  nervous 
exhaustion ;  a  vicious  circle  is  apt  to  be  estab- 
lished, thereby  causing  insomnia,  dyspepsia, 
mal-assimOation,  failing  bodily  nutrition,  con- 
stipation resulting  in  auto-intoxication  and 
anaemia,  palpitation  and  neuralgias,  and  in 
women  amenorrhcea  and  dysmenorrhcea. 

Nervous  exhaustion  occurs  as  a  result  of 
disappointment  in  love,  religious  doubts  and 
fears,  family  troubles,  unnatural  sexual  indul- 
gence, sexual  excesses,  enforced  suppression  of 
the  sexual  passion,  starvation  of  the  maternal 
instinct,  all  of  which  are  common  causes  of 
grief,  anxiety  or  worry  to  both  sexes  and  in  all 
grades  of  society.  But  worry  and  nervous 
exhaustion  may  have  a  social-occupational 
basis  among  the  middle  and  lower  classes  who 
have  to  struggle  for  existence.  Especially 
liable  to  suffer  from  neurasthenia  are  women 
who  obtain  their  livelihood  as  typewriters, 
stenographers,  telephone  and  telegraph  opera- 
tors, school  teachers,  shop  assistants  and  others 
in  whom  there  is  not  only  the  mental  stress  of 


their  occupation,  but,  in  addition,  the  worry 
of  a  precarious  livelihood  with  a  remuneration 
insufficient  for  provision  in  case  of  illness  or 
unemployment . 

Neurasthenia  is  common  among  the  idle 
rich,  especially  society  ladies  who  have  no 
object  or  interest  in  life  except  to  satisfy  their 
selfish  desires  and  pander  to  an  inborn  or 
acquired  self-regarding  temperament. 

Infective  Diseases,  e.  g.  typhoid  fever,  septic 
infections  and  syphilis,  in  which  the  constitu- 
tional disturbance  is  prolonged  and  severe, 
may  be  followed  by  neurasthenia.  But  influ- 
enza even  of  a  few  days'  duration  has  been 
accredited  with  causing  neurasthenia ;  in  many 
of  these  cases,  however,  careful  inquiry  shows 
either  an  acquired  or  hereditary  neuropathic 
predisposition. 

Errors  of  Refraction,  e.  g.  astigmatism  in 
school  children  and  young  adults,  especially 
if  there  be  at  the  same  time  over-pressure  for 
examinations,  may  result  in  a  nervous,  irritable 
weakness. 

Abiise  of  the  Sexual  Functions.  The  most 
frequent  and  potent  cause  of  neurasthenia  is 
related  to  the  sexual  functions.  Excessive 
sexual  indulgence,  natural  and  unnatural,  leads 
to  nervous  exhaustion.  An  irritable,  nervous 
weakness,  especially  affecting  the  male  sex, 
frequently  arises  from  the  acquirement  of  the 
habit  of  masturbation  at  school.  The  neur- 
asthenia which  so  often  supervenes  as  a  result 
of  the  vicious  habit  is  due  not  so  much  to 
the  loss  of  the  highly  phosphorized  complex 
substances  in  the  seminal  discharge,  as  to  the 
mental  depression  and  nervous  exhaustion 
engendered  by  the  moral  shame  and  appre- 
hension of  results  of  the  habit.  Likewise 
the  moral  shock  induced  by  the  contraction  of 
a  loathsome  disease  like  syphilis,  coupled  with 
the  constant  fear  of  the  results,  is  a  frequent 
cause  of  neurasthenia.  This  is  of  considerable 
importance ;  for  it  may  present  sj^mptoms 
suggestive  of  organic  syphilitic  brain  disease  in 
the  earliest  stages. 

Trauma  in  relation  to  neurasthenia  is 
considered  later. 

Symptomatology.  The  irritability  and  fatigu- 
ability  of  the  nervous  elements  forming  the 
anatomical  substratum  of  consciousness,  viz. 
the  cerebral  cortex,  is  mainly  responsible  for 
the  symptoms.  Every  organ  and  structure  in 
the  body  is  represented  in  consciousness,  but 
happy  is  the  individual  who  is  oblivious  of  the 
functions  of  the  organs  of  digestion,  circulation 
and  respiration,  for  if  the  mind  dwells  upon 
these  organic  functions,  invariably  the  organs 
become  disturbed  in  their  action.  Lassitude 
and  weariness  like  pain  are  protective,  and 
these  subjective  feelings  which  own  no  visible 
objective  cause  are — in  the  case  of  neurasthenia 
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— due  in  great  measure  to  the  fatigue  of  the 
nervous  elements. 

The  subjective  symptoms  of  neurasthenia  are 
numerous  and  diverse,  and  various  combina- 
tions of  subjective  symptoms  occur  in  different 
individuals.  The  objective  signs  are  few  in 
comparison  and  relatively  unimportant. 

The  symptom  s  will  now  be  considered  in  detail . 

Headache.  This  symptom  is  rarely  absent, 
and  is  usually  constant.  The  headache  may 
be  a  dull  pain  or  there  may  be  a  vague  feeling 
of  heaviness ;  sometimes  it  is  boring  or  lancinat- 
ing. It  does  not  necessarily  affect  the  whole 
cranium,  as  it  may  be  localised  to  the  forehead, 
the  eyes,  the  root  of  the  nose,  the  temporal 
fossae,  or  the  neck  and  occiput.  The  different 
forms  of  headache  from  which  neurasthenics 
suffer  may  be  described  by  them  in  a  most 
varied  manner,  e.g.,  a  feeling  of  emptiness,  of 
muzziness,  of  fullness,  of  pressure,  of  constric- 
tion, of  tightness.  Among  these  expressions 
a  feeling  as  of  a  tightly-fitting  hat  is  frequent, 
and  Charcot  especially  refers  to  the  headache 
"  en  casque.'"'  The  headache,  if  unrelieved, 
becomes  more  painful,  and  contributes  largely 
to  the  mental  fatigue,  but  more  by  its  per- 
sistence than  its  intensitj\  Neurasthenics  com- 
plain of  the  headache  being  worse  in  the  morning 
on  getting  up,  improving  when  they  have  a  meal, 
increasing  after  the  meal,  especially  if  (as  so 
often  occurs)  there  is  a  difficulty  in  digesting 
it ;  as  the  day  goes  on  the  headache  dies  down, 
and  after  the  evening  meal  it  may  disappear. 
In  some  cases  the  headache  is  continuous,  in 
others  occurs  in  paroxysms. 

Unlike  the  headache  of  syphilis  it  is  not  worse 
at  night,  waking  a  patient  up  ;  in  fact  it  generally 
disappears  completely  at  night.  It  is  alleviated 
by  ingestion  of  food  and  sleep ;  on  the  other 
hand  insomnia  causes  it  to  persist  and  intensifies 
it.  There  is  not  infrequently  a  hyperaesthesia 
of  the  scalp,  and  cases  occur  in  which  there  is  a 
hj'persesthesia  and  stiffness  of  the  neck,  accom- 
panied by  the  subjective  perception  of  creak- 
ing when  the  patient  rotates  the  head  and 
neck. 

S'pinal  hypercesthesia  and  rachialgia  are  not 
infrequent ;  the  hyperaesthesia  is  generally 
localised,  and  the  situations  in  which  it  is  most 
pronounced  are  the  cervical  and  lumbo-sacral 
regions  ;  in  the  latter  case  the  burning  sensa- 
tion, the  numbness  and  various  forms  of 
paraesthesia  may  radiate  into  the  buttocks  and 
upper  part  of  the  lower  limbs.  The  patient 
may  complain  of  varied  sensations  of  the  spine, 
which,  although  not  neuralgic  in  character,  are 
often  increased  by  pressure,  movements  of  the 
spine,  and  prolonged  standing  or  walking. 
Although  the  patient  maj^  indicate  exactly  the 
seat  of  the  spinal  pain,  there  is  nothing  to  be 
observed,  but  sometimes  over  this  area  there 


may  be  evidence  of  hyperaesthesia  on  pressure. 
The  painful  sensation  may  be  continuous, 
transitory  or  intermittent. 

Associated  ^^-ith  this  spinal  h^T^eraestliesia 
there  may  be  a  feeling  of  weakness  or  heaviness 
in  the  lower  extremities,  which  may  simulate 
an  oncoming  paraplegia,  due  to  compression 
myelitis :  likewise  the  pains  and  paraesthesia 
may  induce  in  a  syphilitic  the  fear  of  tabes. 
Pains  in  the  thorax  may  simulate  pleurisy,  and 
neuritis  may  be  apprehended  in  various  situa- 
tions, but  in  neurasthenia  there  are  no  painful 
points  on  pressure. 

Insomnia  is  one  of  the  most  frequent 
symptoms  of  irritable  nervous  weakness ;  there 
is  lassitude  and  desire  to  sleep,  but  either  the 
patient  is  unable  to  fall  asleep  till  the  early 
hours  of  the  morning,  or  he  awakens  at  an  early 
hour  and  is  unable  to  sleep  again.  Every  tolling 
bell  and  every  strike  of  the  clock  is  heard ;  he 
is  distracted  by  a  constant  flow  of  ideas  which 
he  is  unable  to  dispel.  After  lying  awake  till 
dawn  he  falls  asleep,  awaking  unrefreshed. 

Such  a  condition  leads  the  patient  to  take 
various  drugs  to  induce  sleep,  which  ma}^  in 
increasing  doses  give  temporary  relief,  but  are 
productive  in  many  ways  of  an  increase  of  the 
cause,  viz.  nervous  exhaustion.  Natural  sleep 
is  the  first  evidence  in  many  cases  of  recovery. 

A  troublesome  and  frequent  symptom  of 
neurasthenia  is  giddiness  or  vertigo,  which  may 
be  manifested  in  many  ways  and  lead  one  to 
suspect,  if  care  is  not  taken,  that  there  is  an 
organic  cause  for  it.  The  patient  complains  of 
a  painful  feeling  of  instability,  sometimes  con- 
tinuous, more  often  intermittent ;  it  may  be 
associated  with  dyspepsia  and  be  attributed 
to  it ;  it  generally  disappears  with  the  improved 
sense  of  well-being  towards  evening.  The 
patient  never  falls  down,  nor  does  he  vomit; 
although  he  may  have  noises  in  the  ears,  they 
are  usually  not  intense ;  examination  of  the 
ears  reveals  nothing  abnormal. 

Muscular  weakness,  giving  rise  to  weariness 
and  a  general  sense  of  fatigue  on  exertion,  so 
that  even  dressing  and  undressing  cause  fatigue, 
is  a  frequent  symptom.  The  patients  often 
complain  of  feeling  more  fatigued  when  they 
get  up  than  Avhen  they  go  to  bed.  The  reflexes 
are  either  increased,  normal  or  diminished ; 
they  are  equal  on  the  two  sides.  The  knee- 
jerks  are  never  absent.  A  fine  vibratile  tremor 
is  a  rare  affection  ;  it  may  simulate  the  hysterical 
tremor,  or  the  tremor  of  Graves'  disease.  The 
tongue  and  lips  may  show  tremor,  and  the  pre- 
paralytic stage  of  dementia  paralytica  may  be 
suggested  thereby.  A  vibratile  tremor  may 
affect  the  orbicularis  oculi. 

Visual  Sensory  Disturbances.  Among  the  more 
frequent  disorders  of  the  special  senses  are 
visual    hyperexcitability,    amounting  in   some 
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cases  to  a  photophobia,  muscce  volitantes  are 
complained  of,  and  accommodative  asthenopia, 
which  is  either  intermittent  or  continuous, 
sometimes  renders  the  patient  unable  to  read 
for  any  length  of  time  without  confusion  of 
the  visual  images  and  various  painful  sensations 
in  the  eyeballs.  This  condition  is  not  due  to 
errors  of  refraction,  but  to  fatigue  of  the  nervous 
mechanism  of  accommodation.  The  pupils 
are  equal,  regular,  and  react  normally,  although 
perhaps  a  little  sluggishly  ;  there  are  no  changes 
in  the  fundus  observed  upon  ophthalmoscopic 
examination. 

Auditory  Sensory  Disturbances.  There  is  often 
Jiy peracusis ,  that  is,  the  patients  are  extremely 
sensitive  to  sounds  and  noises ;  they  may 
complain  of  noises  in  the  ears,  but  there  is 
nothing  to  account  for  this  on  examination. 

Viscera-  Vascular  Symptoms.  Among  the  most 
important  symptoms  of  neurasthenia  are  those 
related  to  the  viscero -vascular  juyictions  ;  for 
they  may  simulate  closely  many  serious  organic 
diseases. 

Visceral  Symptoms.  A  very  frequent  con- 
dition is  a  gastro-intestiyial  muscular  atony, 
causing  digestive  disturbances  and  constipa- 
tion ;  the  patient  suffers  from  pains  at  the 
epigastrium,  relieved  by  food,  but  the  digestion 
is  slow  and  laborious,  accompanied  often  by 
hyperacidity ;  hardly  has  the  food  been  digested 
than  the  hunger  pains  again  arise,  to  be  once 
more  relieved  by  food,  which  only  leads  to  the 
same  troubles.  The  patients  often  wake  in 
the  night  with  severe  hunger  pains.  Owing  to 
the  atony,  dilatation  of  the  stomach  and 
secondary  fermentation  may  occur,  and  not 
infrequently  acute  crises  simulating  tabic  crises. 

In  severe  cases  anorexia,  vomiting,  diarrhoea, 
pallor,  depression  and  even  cachexia  may  super- 
vene, causing  gastric  ulcer,  duodenal  ulcer,  or 
m.alignant  disease  to  be  suspected.  The  intestinal 
symptoms  are  irregularity  of  the  action  of  the 
bowels,  obstinate  constipation  or  diarrhoea, 
borborygmi,  and  sometimes  a  muco-membranous 
enteritis  with  passage  of  casts,  causing  much 
mental  distress  to  the  patient. 

Cardio-vascular  symptoms  are  of  very  con- 
siderable importance,  especially  in  view  of  the 
fact  that  at  the  involutional  period  of  life,  when 
neurasthenia  is  very  prone  to  arise,  symptoms 
of  arterio-sclerosis  are  especially  liable  to 
commence,  and  the  question  arises,  are  the 
cardio-vascular  symptoms  due  to  the  neurosis. 
or  are  they  dependent  upon  the  arterial 
changes  ? 

The  vasomotor  disturbances  of  neurasthenia 
are  a  feeling  of  rushiag  of  blood  to  the  head, 
flushing  and  blushing,  and  the  fear  of  the  same, 
erythrophobia :  sometimes  a  factitious  urticaria 
occurs. 

The    cirMac    symptoms  are  even   more  dis- 


quieting to  the  patient,  who  is  liable  to  suffer 
from  palpitation,  tachycardia  and  precordial 
pains  which  may  radiate  down  the  left  arm, 
giving  rise  to  a  distressing  pseudo-angina. 
Enfeebling  of  the  heart's  action,  with  coldness 
of  the  hands  and  feet,  may  occur,  or  the  pulse 
may  become  suddenly  slow  and  arrythmic. 
These  cardio-vascular  symptoms  may  be  asso- 
ciated with  respiratory  difficulties,  giving  rise 
to  paroxysms  of  suffocation  and  asthma ;  a 
condition  sometimes  termed  neurasthenia  cordis. 

Genital  Symptoms.  Neurasthenia  very  fre- 
quently commences  with  genital  symptoms. 
The  nervous  structures  presiding  over  the  re- 
productive acts,  in  consequence  of  persistent 
masturbation,  develop  an  irritable  weakness 
which  may  be  associated  with  various  disorders 
of  the  genital  organs,  e.  g.  erections  and  nocturnal 
emissions,  spontaneous  emissions  without  erec- 
tion, erections  without  emissions,  incomplete 
coitus  owing  to  ejaculation  almost  immediately, 
or  to  ejaculation  without  erection.  Coitus  in 
the  neurasthenic  is  generally  followed  by 
lassitude  and  fatigue  and  pains  in  the  lower  part 
of  the  spine ;  or  coitus  may  be  impossible  owing 
to  a  loss  of  sexual  desire;  or  again  the  patient 
may  be  tormented  by  persistent  nocturnal 
erections  which  are  not  relieved  by  coitus. 

Nervous  exhaustion  in  men  and  women  is 
frequently  brought  on  by  coitus  interruptus 
and  too  frequent  coitus,  coupled  with  artificial 
methods  employed  to  prevent  conception.  The 
fear  of  impotence,  the  reading  of  books  on  the 
subject  by  quacks  and  the  constant  morbid 
apprehension  occasioned  thereby,  coupled  with 
the  reflection  upon  masturbation  in  early  life, 
may  give  rise  to  a  sexual  phobia  and  sometimes 
ev^en  end  in  suicide.  It  is  no  uncommon  thing 
for  men  who  are  engaged  to  be  married  to 
consult  a  medical  man  because  of  the  fear  of 
impotence  which  haunts  them,  making  their 
lives  miserable. 

In  neurasthenic  women  the  sexual  organs 
play  a  less  important  part,  but  uterine  pains 
at  the  menstrual  periods  are  common.  There 
may  be  frequent  desire  to  micturate ;  the  urine 
is  pale,  of  low  specific  gravity,  containing  a 
diminished  quantity  of  urea  and  excess  of 
phosphates  and  sometimes  a  deposit  of  oxalate 
crystals.  The  nocturnal  enuresis  of  children 
is  due  to  irritable  nervous  weakness. 

The  Mental  State.  Most  of  the  mental  symp- 
toms of  neurasthenia  are  due  to  loss  of  power 
of  attention.  The  intellectual  faculties  are 
never  seriously  affected ;  the  patient  may  com- 
plain of  a  weakened  memory  or  of  lack  of 
comprehension,  but  on  actually  testing  this 
there  is  no  evidence  of  much  intellectual 
deficiency.  The  patient  is  so  self-centred  and 
absorbed  in  his  complaint  that  he  is  apparently 
forgetful    and    unable    to    give    the    necessary 
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attention.  There  is  no  perversion  or  loss  of 
any  of  the  mental  faculties.  The  patient  may, 
however,  read  pages  without  comprehending, 
because  he  is  unable  to  attend  without  fatigue ; 
he  cannot  recall  proper  names,  dates  and  facts 
because  he  is  distracted  when  he  heard  them 
and  tliey  have  left  no  abiding  impression, 
owing  to  loss  of  power  of  concentrating  his 
attention. 

The  neurasthenic  will  bring  the  doctor  a 
carefully  Avritten  out  list  of  all  his  troubles; 
he  will  reason  and  listen  to  reason,  and  often 
go  away  much  cheered  when  he  is  told  there  is 
no  organic  disease.  His  reasoning  and  judg- 
ment may,  however,  be  capricious  and  uncertain, 
indeed  loss  of  will-power  and  irresolution  in 
acting,  owing  to  the  fear  of  doing  the  wrong 
thing,  is  not  an  infrequent  symptom,  and  be- 
comes a  constant  source  of  mental  anxiety  and 
exhaustion. 

Hypochondriasis  and  various  morbid  fears  or 
phobias  are  evidence  of  psychasthenia.  While 
the  patients  are  open  to  reason  they  are  power- 
less to  react  against  the  psychic  depression ; 
often  they  fear  they  are  going  out  of  their 
mind.  Crises  of  depression  and  excitation  are 
especially  prone  to  occur  in  women  at  the 
menstrual  periods  and  at  the  climacterium. 

Neurasthenic  Anxiety  and  Imperative  Ideas. 
The  obsessive  morbid  fears  or  phobias  of 
psychasthenia  are  varied  and  numerous,  and 
have  been  designated  by  such  names  as  agor- 
phobia  (fear  of  open  spaces),  claustrophobia 
(fear  of  closed  spaces),  nosophobia  (fear  of 
drugs),  syphilophobia,  etc. 

Extraordinary  imperative  ideas  occur  in  some 
cases  and  may  lead  to  most  unpleasant  and 
dangerous  consequences.  Thus  cases  occur  in 
which  the  patient  may  feel  compelled  to  touch 
some  object  whenever  it  is  seen  or  impelled  to 
read  letters. 

The  reverse  order  of  things  may  occur;  the 
patient  is  afraid  to  touch  certain  objects,  or 
every  contact  with  a  certain  object  necessitates 
ablutions  to  avoid  contamination.  Again,  the 
psychasthenic  may  suffer  from  continued  appre- 
hension that  he  has  made  some  mistake,  and 
everything  he  does  has  to  be  reasoned  about 
from  every  possible  standpoint,  until  (if  he  be 
a  business  or  professional  man)  he  is  obliged 
to  give  up  his  occupation. 

Diagnosis.  A  mental  picture  of  the  sub- 
jective symptoms  of  the  different  types  above 
described,  combined  with  a  careful  physical 
examination  to  exclude  organic  diseases  which 
are  accompanied  by  the  same  or  similar  sub- 
jective symptoms  will,  generally  speaking, 
permit  a  correct  diagnosis  to  be  made.  It  must, 
however,  always  be  borne  in  mind  that  a  neur- 
asthenic may  suffer  from  organic  disease  and 
that  it  is  possible  that  the  symptoms  he  coni- 
11* 


plains  of  are  in  a  measure  due  to  the  organic 
affection. 

In  the  early  stage  of  phthisis  subjective  symp- 
toms suggesting  neurasthenia  may  occur,  viz. 
palpitation,  feeling  of  weakness,  tiredness, 
irritability  and  a  tendency  to  perspire  unduly. 
Again,  arterio-sclerosis,  coming  on  at  the  age 
when  neurasthenia  so  frequently  occurs,  may 
be  overlooked,  and  the  symptoms  attributed 
solely  to  a  functional  condition  of  the  nervous 
system ;  whereas  they  may  be  wholly  or  in  part 
due  to  a  widespread  arterial  change  affecting 
the  nutrition  of  the  central  nervous  system 
or  the  heart ;  or  there  may  be  chronic  Bright's 
disease.  Evidence  of  hypertrophy  and  dilata- 
tion, of  valvular  disease  of  the  heart,  of  thick- 
ened tortuous  arteries,  of  hypertension  of  the 
pulse,  albumin  and  casts  in  the  urine  and  retinal 
changes  show  that  the  subjective  symptoms 
may  be  of  organic  origin. 

The  diseases  of  the  nervous  system  which 
may  be  mistaken  for  neurasthenia  are  :  (1) 
disseminated  sclerosis ;  (2)  tumor  cerebri ;  (3) 
dementia  paralytica,  especially  in  the  early 
stages  with  depression ;  (4)  tabes  in  the  preataxic 
stage ;  (5)  cerebral  syphilis ;  (6)  cerebro-spinal 
syphilis,  and  (7)  various  forms  of  toxic  neuritis. 

It  is  unnecessary  to  refer  at  length  to  the 
objective  signs  of  these  organic  diseases  of  the 
nervous  system,  one  or  more  of  which  are 
invariably  present  and  serve  as  a  means  of 
differentiation  from  a  purely  functional  disease. 
Among  the  more  important  may  be  mentioned 
nystagmus,  unequal  pupils  and  reflex  rigidity, 
optic  neuritis,  ankle  clonus,  Babinski's  sign  and 
absent  knee-jerks ;  the  presence  of  any  one  of 
these  will  indicate  that  there  is  an  organic 
disease.  Examination  of  the  blood  and  cerebro- 
spinal fluid,  examination  of  the  spine  and  thoracic 
organs  by  the  X-rays  and  of  the  stomach  by 
the  same  means,  after  a  bismuth  meal,  may  be 
of  great  use  in  some  cases.  Melancholia  and 
paranoia  are  unlike  neurasthenia,  inasmuch  as 
the  depression  and  the  delusions  are  uninfluenced 
by  reasoning  and  argument. 

Course — Progress  and  Prognosis.  The  disease 
may  commence  suddenly  as  a  result  of  injury 
or  emotional  shock ;  usually  it  develops  gradu- 
ally and  runs  a  chronic  course  extending  some- 
times over  several  years,  but  not  necessarily 
continuously ;  for  there  may  be  remissions  and 
intermissions.  The  duration  of  neurasthenia 
depends  largely  upon  the  causes  which  have 
brought  it  about  and  the  possibilities  of  their 
avoidance  or  removal. 

A  neuropathic  predisposition  is  unalterable, 
and  the  course  and  progress  of  the  disease  in 
cases  where  this  is  the  chief  basis  must  depend 
upon  the  removal  or  avoidance  of  determining 
causes  arising  in  the  life  and  habits  of  the 
individual.     The    neurasthenia    of    old    people 
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with  a  lowered  vital  reaction  is  always  trouble- 
some to  treat,  apart  from  the  fact  that  it  may 
be  asvsociated  with  organic  disease. 

The  prognosis  is  always  more  favourable  when 
the  patient  sleeps  naturally  and  is  able  to  enjoy 
and  digest  his  food.  Sexual  neurasthenia  is  one 
of  the  most  troublesome  forms,  as  there  is 
always  preoccupation  and  frequently  a  morbid 
apprehensiveness  interfering  with  the  normal 
physiological  conditions  of  the  body  generally. 
Neurasthenia  associated  with  such  organic 
diseases  as  tabes  or  arterio-sclerosis  is  always 
difficult  to  treat.  Suicide  seldom  occurs  in 
simple  neurasthenia,  but  it  is  more  liable  to 
occur  in  psychasthenia,  especially  Avhen  there  is 
continuous  insomnia. 

Treatment.  Obviously  the  most  important 
consideration  in  treatment  is  to  find  out  any  of 
the  causes  which  have  been  mentioned  in  the 
section  on  Etiology,  and  if  possible  to  avoid  or 
remove  them.  Many  slight  cases  require  nothing 
more  than  rest  from  their  occupation,  a  change 
of  scene,  a  voyage,  or  travel  and  outdoor  exercise, 
while  others  are  so  severe  and  chronic  that  they 
become  most  difficult  to  treat  successfull3^ 

A  frequent  and  often  successful  mode  of 
treatment  is  that  of  Weir  Mitchell ;  it  consists 
in  isolation  from  friends,  absolute  rest  in  bed, 
with  overfeeding,  the  diet  containing  a  large 
quantity  of  milk,  and  daily  massage.  The 
massage  should  be  gentle  at  first,  and  for  not 
more  than  half-an-hour ;  later  it  may  be  more 
vigorous  and  extend  to  three-quarters  of  an 
hour.  No  drugs  as  a  rule  are  needed,  unless  to 
promote  a  daily  action  of  the  bowels  or  sleep. 

The  personality  of  the  phj^sician  in  all  cases 
of  neurasthenia  is  an  important  element  in 
successful  treatment ;  often  he  has  to  act  as 
confessor,  especially  in  relation  to  sexual 
matters,  excessive  indulgence  natural  and 
unnatural,  fears  of  impotence  resulting  in 
apprehensiveness  prior  to  marriage  and  subse- 
quently strained  marital  relations.  With  some 
patients  he  requires  to  be  firm  and  unyielding, 
with  others  sympathetic ;  there  is  no  disease 
in  which  common-sense  and  kno\\iedge  of 
human  affairs  plays  a  more  important  part  in 
successful  treatment  than  in  neurasthenia. 

Therapy.  Symptoms  require  to  be  treated ; 
the  headache  and  painful  spots  on  the  spine 
may  be  relieved  by  local  anodynes,  e.  g.  menthol 
preparations,  or  iodine  or  miistard  leaves ; 
hypodermic  injections  of  morphia  and  cocaine 
should  be  avoided.  Insomnia  is  best  relieved 
by  trional,  bromural,  veronal,  paraldehyde, 
bromides  and  chloral.  Opium  and  its  prepara- 
tions are  best  not  given. 

As  nervine  tonics  testicular  extract  and 
spermin  have  been  employed  in  the  form  of 
injections  —  glidine,  glycero-phosphates  and 
lecithin   compounds   are   prescribed.     It   may, 


however,  be  remarked  that  these  phosphorized 
substances  are  contained  in  great  abundance 
in  eggs  and  milk  and  in  all  animal  and  vegetable 
foods.  Arsenical  preparations  are  useful  in 
some  cases  where  there  is  associated  anaemia. 
Bromides  are  useful  in  cases  Avhere  there  is 
restlessness,  agitation  and  anxiety;  they  are 
better  given  in  thirty-grain  doses  at  bedtime. 
Hydrobromic  acid,  combined  with  strychnine, 
quinine  and  sulphate  of  magnesia,  forms  a 
useful  tonic  in  many  cases  of  neurasthenia. 

Hydrotherapy .  The  patient  may  be  sent  to  a 
hydropathic  sanatorium  situated  at  a  fairly 
high  altitude,  where  the  climate  is  agreeable, 
the  scenery  attractive  and  where  preoccupation 
will  be  avoided  by  amusement  and  outdoor 
sport.  Cheerful  companions  and  the  atmo- 
sphere of  cure  are  of  great  importance.  Some 
patients  benefit  from  a  cold  douche  for  fifteen 
seconds,  followed  by  brisk  rubbing -doAvn  with  a 
towel ;  others  who  are  agitated  and  excited 
are  successfully  treated  by  warm  sea-water 
baths,  or  the  same  prepared  with  sea-salt  every 
other  day. 

Electrotherapy.  The  high-frequency  current 
applied  in  various  ways  has  been  much  employed 
of  late,  and  electric  baths  are  in  some  cases 
useful.  The  galvanic  and  faradic  currents  are 
more  suitable  for  local  treatment,  especially  in 
cases  of  sexual  neurasthenia  with  spermatorrhoea 
or  impotence. 

Diet  and  Regimen.  The  diet  should  be  light 
and  nutritious  and  easily  digestible,  especially 
in  cases  where  there  is  gastric  and  intestinal 
atony  with  hyperacidity.  The  meals  should  be 
well  masticated,  small  in  quantity  and  taken  at 
frequent  intervals,  generally  speaking,  every 
three  or  four  hours.  Patients  often  experience 
relief  by  eating  a  biscuit  between  meals,  and 
if  the  patient  wakes  in  the  night  milk  or  some 
food  should  be  at  hand.  In  cases  of  intestinal 
atony  the  diet  should  not  contain  much  cellu- 
lose and  waste  products.  Nux  vomica  in 
combination  mth  laxatives  may  be  prescribed 
for  atony  and  constipation. 

Traumatic  Neurasthenia  and  the  Relation  of  Injury 
to  Nervous  and  Mental  Disease 

Introduction.  The  medico-legal  importance 
of  distinguishing  cause  from  coincidence  in 
cases  of  injury  in  relation  to  nervous  and  mental 
disease  has  come  into  increased  prominence 
since  the  introduction  of  the  Workmen's  Com- 
pensation Act ;  and  when  the  State  Insurance 
Bill  becomes  law  the  diagnosis  and  prognosis 
of  neuroses  and  psychoses  following  trauma, 
and  the  detection  of  fraud  and  malingering, 
especially  in  cases  of  shock  and  slight  injuries 
to  the  head  and  spine  in  which  obvious  and  visible 
signs  are  absent,  will  be  a  constant  source  of 
anxiety  to  members  of  the  profession. 


GENERAL  MEDICINE 


331 


TRAUMATIC  NEURASTHENIA 


Employers,  except  in  the  case  of  corporations 
and  large  companies,  as  a  rule  insure  against 
accident  or  injury  to  their  employees ;  the  result 
is  that  workmen  and  employees  are  more 
certain  of  obtaining  adequate  compensation 
for  injuries  received.  Should  a  company  dispute 
the  claim  and  the  case  come  before  a  jury,  just 
as  is  the  case  when  railway,  bus,  tramway  or 
other  companies  or  corporations  carrying  the 
public  are  defendants  in  actions  for  damages, 
sympathy  is  generall}^  and  sometimes  im- 
properly, felt  for  the  individual  rather  than  for 
the  corporation  or  company.  The  knowledge 
of  this  fact  has  led  to  unfair  claims  being  made, 
and  the  insurance,  like  the  railway  companies, 
have  frequently  been  compelled  to  resist  their 
payment.  Unfortunately  this  has  led  to  just 
claims  sometimes  being  classed  as  exorbitant, 
causing  legal  intervention,  lawsuits,  and  much 
money  being  thereby  frittered  away  in  costs, 
to  the  benefit  of  neither  party. 

Legal  intervention  often  leads  to  deserving 
cases  being  subjected  to  prolonged  worry, 
anxiety,  sleeplessness  and,  consequently,  bodily 
Ul-health.  A  pending  lawsuit  to  recover  a  just 
claim  by  a  sensitive  and  nervous  person  suffer- 
ing from  traumatic  neurasthenia  will  aggravate 
the  symptoms  and  lead  to  their  prolonged 
instalment. 

Medico-legal  cases  naturally  fall  into  two 
great  groups,  (a)  functional,  (6)  organic.  It  is 
'ndth  the  former,  where  the  symptoms  are 
almost,  if  not  entirely,  subjective,  that  the 
greatest  difficulties  to  the  medical  man  arise ; 
but  in  many  organic  diseases  of  the  nervous 
system  foUoA^ng  injury  to  the  head  or  spine, 
difference  of  opinion  may  arise  as  regards 
responsibility  and  assessment  of  damages. 
Again,  medical  opinion  may  differ  as  to  how- 
far  the  injurj^  received  was  the  prime  cause,  a 
coefficient,  a  contributory  cause,  or  a  mere 
.coincident  in  the  production  of  the  disease  for 
which  damages  are  claimed.  From  a  medico- 
legal point  of  view  the  interest  does  not  lie  so 
much  with  cases  of  injury  causing  (a)  fracture 
of  the  skull  or  spine,  (6)  ha?morrhage  or  (c)  local- 
ised meningo-encephalitis  or  meningo -myelitis 
resulting  in  organic  brain  or  spinal  cord  disease. 
In  these  there  are  definite  signs  and  symptoms 
of  the  actual  injury,  AA-ith  paralysis  or  other 
resulting  loss  of  function,  so  that  no  dispute  can 
arise  as  to  the  prime,  and  often  indeed  the  sole 
causal  factor.  It  is  quite  possible,  however, 
for  a  severe  head  injury  (even  necessitating 
trephining)  to  occur  and  yet  to  be  only  a  coin- 
cidence or  exciting  factor  in  a  man  who  has  had 
syphilis.  Cases  have  occurred  in  my  experience 
where  a  man  in  the  preparalytic  stage  of 
dementia  paralytica  has  suffered  from  a  severe 
head  injury  causing  a  rapid  development  of 
the  disease.     Again,   I  have  known  instances 


where  a  man  has  developed  a  localised  gumma- 
tous mem'ngitis  of  the  brain  or  spinal  cord  as 
a  result  of  a  head  or  spinal  injury.  It  would 
be  difficult,  however,  to  convince  a  jury  that  a 
head  injury  sufficiently  severe  to  necessitate 
such  a  serious  operation  as  trephining,  or  even 
one  followed  by  parah^sis  "without  any  operation 
having  been  necessary,  was  not  the  prime  cause 
of  general  paralysis,  insanity  or  epilepsy;  and 
the  fact  that  there  was  a  history  of  acquired 
sj^philis  in  the  first  mentioned,  and  an  hereditary 
taint  in  the  last  named,  would  not  convince  the 
jury  that  if  this  head  injury  had  not  occurred 
the  patient  would  have  suffered  from  paralysis, 
epilepsy  or  insanity.  But  in  a  shock  or 
concussion  there  may  be  little  or  no  external 
evidence  of  injury  to  the  head  or  spine,  nor 
anj^  gross  nervous  disorder  discernible,  such 
as  irritation  or  paralytic  phenomena,  but  the 
higher  functions  of  the  brain  as  an  organ  of  the 
mind  may  have  been  profoundly  disturbed; 
the  man  may  have  lost  consciousness  for  some 
time ;  he  may  be  unable  to  recollect  how  the 
accident  happened  or  recall  the  experiences  of 
his  life  for  some  time  (perhaps  minutes  or  several 
hours)  previously ;  and  as  a  result  of  the  shock 
to  the  nervous  system  a  neurasthenia  ensues  in 
which  a  characteristic  feature  is  an  inability 
of  the  brain  to  exercise  sustained  attention  on 
account  of  the  mental  fatigue  which  occurs. 
A  further  proof  that  concussion  produces  a 
profound  disturbance  of  the  functions  of  the 
brain  is  afforded  by  the  well-known  fact  that 
a  man  who  has  suffered  from  a  severe  head 
injury  is  rendered  intolerant  of  alcohol ;  a  dose 
which  previously  may  have  had  little  or  no 
effect  may,  after  a  head  injury,  readily  produce 
toxic  symptoms. 

Diagnosis  of  Functional  Neuroses  and  Psy- 
choses. The  diagnosis  of  functional  neuroses 
and  psychoses  following  injury  and  the  detection 
of  malingering  is  always  a  source  of  much 
anxiety  and  trouble  to  a  medical  man.  To 
form  a  just  opinion  on  a  case  requires  the 
exercise  of  sound  judgment  of  character  and 
knowledge  of  the  previous  conduct  and  habits 
of  the  injured  person. 

The  medical  man  who  knows,  or  has  ascer- 
tained, that  the  patient  is  the  member  of  a 
stock  in  which  epilepsy,  insanity,  hysteria,  or 
other  neurosis  or  psychosis  occurs  among  its 
members,  will  recognize  the  probability  of  a 
neuropathic  tendency.  He  will  infer  that  a 
comparatively  slight  trauma  in  such  an  indi- 
vidual, such  as  that  produced  by  a  blow  on  the 
head  which  ma}^  or  may  not  cause  loss  of 
consciousness,  A\ithout  any  fracture  or  obvious 
injury  of  the  head,  is  quite  sufficient  to  cause 
serious  symptoms  in  an  individual  predisposed 
to  a  neurosis  or  psychosis  by  an  acquired  or 
inherited  locus  minoris  resistentice  in  the  nervous 


GENERAL  MEDICINE 


332 


TRAUMATIC  NEURASTHENIA 


system.  Thus  a  man  who  is  known  to  be  a 
chronic  inebriate,  or  a  subject  of  lead  poisoning, 
or  a  person  who  has  had  syphilis,  especially  one 
who,  by  his  habits  of  life  has  been  known  to 
have  exhausted  his  nervous  system  by  sexual 
excesses,  mental  stress  involved  in  gambling 
and  speculating,  associated  Avith  smoking  and 
drinking,  may  be  on  the  verge  of  neurasthenia 
Avhen  he  meets  with  the  accident.  A  certificate 
may  be  written  to  the  effect  that  he  is  suffering 
from  "  traumatic  neurasthenia,"  thus  implying 
that  the  injury  was  the  sole  cause  of  his  con- 
dition, and  a  claim  for  excessive  compensation 
made. 

Again,  as  the  result  of  injury  to  a  chronic 
inebriate,  "  delirium  tremens "  is  not  an 
infrequent  consequence,  and  this,  for  the  sake 
of  compensation  claims,  has  been  termed 
"  traumatic  neurasthenia."  Indeed,  so  much 
fraud  has  been  perpetrated  under  the  term 
"  traumatic  neurasthenia  "  that  many  lawyers 
know  that  such  a  diagnosis  does  not  carry  much 
weight  in  a  court  of  law  unless  the  man's 
previous  character  and  conduct  are  above 
suspicion.  The  medical  experts  employed  by 
railway  companies  are  fully  aware  that  after  a 
settlement  has  been  effected  the  symptoms 
frequently  disappear  rapidly,  but  it  does  not 
necessarily  follow  that,  because  a  rapid  improve- 
ment has  taken  place  after  the  claims  have  been 
settled,  the  symptoms  of  neurasthenia  following 
head  injury  have  not  been  genuine.  Many 
patients,  relieved  of  the  anxiety  and  sleepless- 
ness, accompanied  by  bodily  ill-health,  caused 
by  the  pending  lawsuit,  soon  recover,  because 
an  important  cause  of  the  exaggeration  and 
prolongation  of  the  nervous  exhaustion  was 
thereby  removed. 

The  differential  diagnosis  of  neuroses  and 
psychoses  from  gross  organic  diseases  is  very 
important.  Following  an  injury  the  patient 
may  suffer  from  convulsions,  paralysis,  paresis, 
ataxy  or  neurasthenia,  and  it  is  necessary  to 
ascertain  whether  the  symptoms  are  due  to 
functional  or  organic  disease.  The  diagnosis 
of  hysterical  paralysis  may  be  difficult ;  there 
may  be  a  hemiplegia,  a  monoplegia,  or  a  para- 
plegia. The  deep  reflexes  may  be  exaggerated, 
but  there  is  no  true  clonus  and  Babinski's 
sign  is  absent ;  there  is  no  true  paralysis  of 
the  sphincters,  but  temporary  retention  of  the 
urine  is  common  in  hysteria.  A  careful  examina- 
tion of  the  patient,  remembering  the  diagnostic 
differences  which  serve  for  the  discrimination 
of  hysteria  and  neurasthenia  from  organic 
diseases  of  the  nervous  system,  will  enable  the 
practitioner  generally  to  come  to  a  correct 
conclusion.  But  these  functional  neuroses, 
especially  traumatic  neurasthenia,  in  which  the 
symptoms  are  almost  entirely  subjective,  may 
be  assumed  by  malingerers,  and  a  differential 


diagnosis  is  not  always  easy ;  moreover,  it  is 
of  great  importance,  because  a  man  may  truly 
be  incapacitated,  especially  in  occupations 
;  involving  mental  work,  for  a  considerable  time 
after  the  injury.  Seeing  that  the  symptoms  may 
be  all  subjective,  it  may  be  extremely  difficult 
to  distinguish  the  genuine  symptoms  from  those 
which  might  be  assumed  in  order  to  obtain 
a  better  compensation ;  and  in  forming  a 
judgment,  as  before  remarked,  previous  conduct 
and  character,  as  well  as  present  behaviour, 
must  be  taken  into  consideration.  A  malingerer 
will  probably  overdo  the  symptoms ;  although 
he  will  say  that  he  was  stunned,  he  will  describe 
the  accident  and  the  events  preceding  it,  which 
we  know  is  unusual  when  the  accident  or  blow 
is  severe  enough  to  produce  unconsciousness; 
instead  of  a  mental  dullness  and  apathy,  with 
loss  of  memory,  he  will  often  show  mental 
alertness  in  describing  his  symptoms.  He 
may  assert  that  he  is  unable  to  walk,  or  he  may 
simulate  a  hemiplegia,  and  yet  give  none  of 
the  characteristic  signs  of  functional  or  organic 
paralysis.  Not  infrequently,  however,  he  has 
heard  of  increased  knee-jerks,  and  then  the 
jerk  sometimes  can  be  elicited  by  striking  at 
but  not  on  the  tendon.  This  anticipation  is 
very  suggestive  of  his  mental  attitude.  Again, 
spurious  clonus  can  be  often  detected  by  making 
the  patient  count  slowly,  then  at  different  rates, 
while  you  are  obtaining  the  clonus ;  it  will 
then  be  noticed  that  he  is  unable  to  attend 
properly  to  two  actions  at  the  same  time,  and 
the  rhythm  of  the  clonus  will  vary,  or  the 
contractions  become  irregular  and  halting. 
A  plantar  extensor  response  may  be  simulated, 
but  by  suggestion  it  can  be  changed  from  one 
side  to  the  other  or  converted  into  a  flexor 
response.  If  an  extensor  response  occurs  it  is 
not  the  slow,  deliberate  extension  of  the  big 
toe,  with  fanning  of  the  little  toes,  so  character- 
istic of  organic  disease  of  the  lateral  columns 
of  the  cord.  Asked  to  touch  the  tip  of  his 
nose  Avith  his  finger,  his  eyes  being  shut, 
he  may  fumble  about  like  an  ataxic,  but 
none  of  the  other  signs  of  ataxy  would  be 
present. 

Symptoms  of  Traumatic  Neurasthenia.  A 
common  history  may  be  thus  illustrated. 
A  man  falls  from  a  car  when  it  is  starting,  or  he 
has  been  injured  in  a  raihvay  collision ;  for  a 
short  time  he  may  be  dazed  and  unconscious. 
Perhaps  several  ribs  or  a  limb  are  broken ', 
perhaps  the  scalp  is  Avounded  and  he  is  bruised 
on  various  parts  of  the  body.  He  may  be 
able  to  get  up  and  A\'alk  or  is  taken  home  or 
to  the  hospital.  The  Avounds  may  heal  Avell 
but  he  is  shaken  in  his  "nerves."  He  suffers 
Avith  headache,  AAcakness  of  memory,  incapacity 
for  AA'Ork,  irritability  of  temper,  palpitation, 
dyspepsia  and  insomnia,  symptoms  indicative 
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of  a  mild  neurasthenia.  In  the  severe  forms, 
in  which  concussion  has  occurred,  the  patient 
after  recovering  consciousness  is  dazed  and 
exhibits  mental  dullness  and  confusion ;  he  is 
often  unable  to  recollect  the  circumstances  of 
the  accident;  for  months,  and  even  longer  in 
severe  cases,  there  is  an  inability  to  undertake 
any  serious  or  prolonged  mental  effort  without 
fatigue  and,  generally  speaking,  there  is  head- 
ache, usually  occipital,  and  without  any  cause. 
Any  mental  effort  requiring  sustained  attention, 
deliberation  and  judgment  the  subjects  of 
traumatic  neurasthenia  are  unable  to  undertake. 
Irresolution  or  indecision  indicative  of  enfeebled 
will-power  frequently  results,  interfering  seri- 
ously with  his  occupation,  especially  if  it  be 
one  involving  responsibility.  The  bank  clerk 
who  could  add  up  correctly  and  rapidly  columns 
of  figures  without  effort  is  no  longer  able  to  do 
so.  The  foreman  or  overseer  of  a  workshop 
overlooks  more  than  he  oversees.  The  carver 
at  a  restaurant  is  unable  to  attend  to  the 
orders  of  the  customers,  and  for  a  whole  year 
may  remain  out  of  a  situation  in  consequence, 
as  happened  in  one  of  my  cases. 

In  very  severe  cases  of  concussion  the 
symptoms  of  Korsakoff's  psychosis  may  occur. 
Thus  there  may  be  marked  mental  confusion, 
disorientation  of  time  and  space,  mistakes  in 
identification  of  persons,  and  especially  loss  of 
memory  of  recent  events  without  hallucinations 
or  delusions.  In  some  cases  "  commotio 
cerebri "  may  be  complicated  by  contusion 
of  the  brain  without  any  discoverable  fracture, 
and  in  addition  to  the  symptoms  just  described 
there  may  be  epileptiform  convulsions  and 
mania.  The  common  cause  of  Korsakoff's 
psychosis  is  chronic  alcoholism ;  it  especially 
affects  women ;  and  chronic  inebriate  men,  as 
well  as  chronic  inebriate  women,  are  not  in- 
frequently admitted  to  hospitals  and  infirmaries, 
having  fallen  down  a  flight  of  steps  or  from  a 
car  or  omnibus,  or  they  have  been  knocked 
down  in  the  street  by  a  vehicle,  or  have  received 
a  head  injury  in  a  brawl.  The  patient  may 
smell  strongly  of  liquor,  or  be  known  to  the 
police  as  a  chronic  inebriate — such  information 
helps  in  a  diagnosis  as  the  prime  cause  of  the 
symptoms.  I  have  occasionally  heard  of  cases, 
however,  in  which  there  was  no  toxic  basis. 
When  alcohol  or  a  toxic  agency  is  the  cause 
there  are  usually  hallucinations  and  delusions 
and  some  evidence  of  neuritis. 

Prognosis.  Another  question  of  great  im- 
portance is  the  prognosis,  for  injury  which  has 
produced  traumatic  neurasthenia  may  eventually 
terminate  in  an  incurable  fatal  brain  or  cord 
disease.  Several  months  may  elapse  before 
symptoms  of  traumatic  epilepsy  or  general 
paralysis  come  on ;  and  if  such  occurred  within 
a  few  months  rather  than  immediately  after. 


or  a  long  time  after,  it  might  be  presumed  that 
the  injury  was  a  determining  factor  in  the  onset 
of  the  disease.  Indeed,  it  might  be  affirmed, 
and  with  good  reason,  that  had  not  the  injury 
occurred  the  epilepsy  or  paralytic  dementia  would 
not  have  affected  the  patient.  Yet  hospital 
cases  and  asylum  statistics  show  that  head 
injury  "per  se  is  not  a  frequent  cause  of  epilepsy 
and  is  very  rarely  a  cause  of  insanity.  Since 
modern  investigation  shows  that  syphilis  is  an 
essential  factor  in  the  production  of  general 
paralysis,  injury  can  only  act  as  an  exciting 
cause,  and  even  then  it  is  not  common.  Still, 
as  with  epilepsy,  there  is  in  general  paralysis 
alw^ays  the  difficulty  of  discriminating  between 
cause  and  effect.  The  same  applies  to  injury 
and  tabetic  symptoms.  Thus  a  man  in  the 
preataxic  stage  may  suffer  a  slight  mishap,  such 
as  a  fall  from  a  cart,  and  sustain  a  fractured 
femur  or  dislocation  of  a  joint.  The  existence 
of  Argyll-Robertson  pupils  and  the  examination 
of  the  blood  and  cerebro-spinal  fluid  woiild  show- 
that  he  was  suffering  from  a  disease  in  which  a 
slight  injury  would  cause  a  serious  disablement ; 
indeed,  it  might  have  occurred  without  any 
injury.  It  would,  however,  be  difficult  to 
convince  a  jury  on  this  point. 

Again,  the  first  manifestation  of  both  epilepsy 
and  general  paralysis  may  be  a  sudden  lapse  of 
consciousness — a  fit  or  seizure — whereby  the 
individual  may  sustain  a  head  injury.  The 
loss  of  consciousness  following  the  head  injury 
may  be  due  to  the  disease  and  not  to  the  trauma. 
Thus  a  bricklayer  may  fall  from  a  ladder,  or 
an  engineer's  mechanic  may  be  injured  by 
machinery,  through  sudden  lapse  of  conscious- 
ness owing  to  pre-existing  disease ;  later,  if 
he  developed  epilepsy  or  general  paralysis  and 
claimed  compensation,  it  might  be  asserted 
with  justice  that  the  accident  was  in  consequence 
of  pre-existing  disease,  although  there  was  no 
very  definite  evidence  to  prove  that  he  had 
suffered  from  it.  Such  rebutting  evidence  in  a 
claim  for  compensation,  however,  could  not  be 
made  if  a  brick  had  fallen  on  the  man's  head, 
or  if  a  head  injury  resulted  from  the  breaking 
of  a  machine. 

Again,  paralytics  in  the  early  stages  and 
epileptics  are  impulsive  and  quarrelsome  ;  they 
are  therefore  liable  to  receive  head  injuries  from 
blows  or  from  being  knocked  down  in  a  quarrel, 
and  the  wife  and  friends  often  attribute  the 
disease  to  the  injury  received.  There  is  no 
doubt  that  trauma  may  be  a  cause  of  epilepsy, 
but  how  far  the  head  injury  is  the  primary  and 
sole  cause,  or  merely  an  exciting  factor  in  a 
person  predisposed  to  epilepsy  by  an  inborn 
taint,  by  alcoholism  or  syphilis,  is  difficult  to 
decide.  Very  often  an  epileptic  may  for  some 
long  time  have  been  manifesting  signs  of  the 
disease  unknown  to  friends  and  relatives ;    he 
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may  have  had  attacks  of  petit  mal  or  fits  during 
sleep,  or  impulsive  automatism ;  then  perhaps 
while  at  his  employment  he  falls  doAvn  in  a  fit 
and  injures  his  head  severely  and  remains  un- 
conscious for  some  time.  His  symptoms  may 
be  exaggerated  by  the  accident,  and  his  friends 
now  take  more  close  notice  of  his  bodily  and 
mental  condition,  and  attribute  all  the  symp- 
toms they  now  see  and  the  fits  which  occur  to 
the  injury. 

Tubercular  Meningitis  in  children  may  un- 
doubtedly follow  head  injury,  and  I  have 
myself  seen  cases  of  quiescent  disseminated 
sclerosis  lighting  up  with  fresh  access  of 
symptoms  as  a  result  of  the  shock  of  a  fall  or 
injury. 

Recovery  from  the  traumatic  neuroses  and 
psychoses,  especiallj^  from  neurasthenia,  largely 
depends  upon  the  removal  of  all  those  causes 
which  tend  to  excite  nervous  irritable  weakness 
{vide  p.  326).  If  there  is  an  inborn  neuropathic 
tendency  delay  in  recovery  or  even  a  permanent 
instalment  of  the  affection  may  be  expected. 
Again,  age,  sex  and  the  severity  of  the  symptoms 
following  the  injury  help  in  establishing  a 
prognosis  as  to  the  time  before  the  patient  will 
be  fit  to  return  to  his  occupation.  The  character 
of  the  occupation,  the  number  of  hours  worked 
per  day  and  whether  attended  with  responsibility 
and  concentrated  attention,  are  factors  which 
will  help  the  medical  man  in  forming  a  judgment 
as  to  the  fitness  of  the  patient  to  return  to  his 
employment.  Inquiry  relating  to  sleep,  diges- 
tion, assimilation  and  general  improvement 
in  the  sense  of  well-being  and  nutrition  of  his 
patient  will  materially  assist  him  in  forming  a 
conclusion.  In  traumatic  neurasthenia  time 
is  often  saved  by  a  prolonged  rest  and  freedom 
from  worrj^  cares  and  responsibility.  The 
danger  to  life  is  very  small  in  traumatic  neuroses 
and  psychoses. 

An  important  question  is,  how  long  a  time 
may  elapse  between  the  injury  or  accident  and 
onset  of  the  neuroses  or  psychosis  ?  The  time 
is  never  very  long  in  neuroses  and  psychoses. 
In  epilepsy  following  trauma  I  have  met  with 
cases  that  certainly  did  not  develop  for  eight 
weeks,  and  some  cases  have  been  reported  in 
which  the  epilepsy  began  years  after  the  injury 
to  the  skull. 

The  medical  treatment  is  the  same  as  that 
given  in  the  section  on  Neurasthenia. 

F.  W.  M. 

AMAUROTIC    IDIOCY     (TAY-SACH'S    DISEASE) 

Definition.  A  fatal  disease  affecting  Hebrew 
children,  characterized  by  blindness  and  pro- 
gressive paralysis  due  to  a  characteristic 
degenerative  change  of  the  neurones  of  the 
retina  and  nervous  system. 


Etiology.  The  disease  is  confined  to  the  off- 
spring of  Jewish  parents  ;  it  affects  both  sexes ; 
it  has  not  been  associated  with  any  conditions 
of  nurture,  such  as  breast  feeding  or  artificial 
feeding,  embryonic  surroundings  or  injury. 
There  is  no  history  of  difficult  labour,  use  of 
forceps,  or  of  any  injury  in  utero,  or  during 
parturition.  Neither  syphilis  nor  tuberculosis 
of  the  parents  can  be  held  responsible,  nor  can 
it  be  attributed  to  any  of  the  infectious  diseases. 
In  the  absence  of  any  proof  of  toxic  conditions 
or  nutritional  failure,  it  may  be  inferred  that  it 
is  in  all  probability  occasioned  by  an  inborn 
failure  of  durability  of  the  germinal  deter- 
minants of  the  nervous  system  peculiar  to  the 
Jewish  race. 

Symptomatology.  The  children  affected  by 
this  disease  are  generally  born  at  full  term,  to 
all  appearances  in  perfect  health  and  vigour, 
i  and  for  the  first  three  to  six  months  they  appear 
to  thrive  and  to  be  a  joy  to  the  mother,  who 
notices  nothing  unusual  in  the  behaviour  of 
the  infant.  The  first  indication  to  her  may  be 
that  the  child  is  unobservant  of  her  presence 
and  its  limbs  are  moved  less  than  before; 
later,  as  paralysis  of  voluntary  movement 
progresses,  the  mother  notices  that  the  child  is 
unable  to  hold  its  head  up  or  even  sit  up. 
She  may  call  in  a  medical  man  to  account  for 
her  apparent^  well-developed  and  healthy 
child,  for  no  obvious  reason  showing  these 
unusual  symptoms  ;  more  often  the  doctor  is 
:  called  in  on  account  of  a  bronchial  or  gastro- 
intestinal  affection  to  A^hich  these  children  are 
especially  liable. 

In  addition  to  blindness,  loss  of  movements 
and  flaccidity  or  perhaps  spasticity  of  the  limbs, 
he  maj^  find  the  reflexes  normal,  subnormal 
or  somewhat  exaggerated,  contrasting  with  a 
partial  or  complete  absence  of  the  child's 
observance  by  sight  of  surrounding  objects ; 
he  may  be  struck  by  a  sensitiveness  to  sound 
and  touch.  He  may  obtain  a  history  of  con- 
vulsions, but  they  are  by  no  means  a  constant 
symptom.  A  medical  man  called  in  to  see  a 
Jewish  child  presenting  such  symptoms  and 
history  should  at  once  make  an  examination 
of  the  fundus  oculi,  and  if  the  ophthalmo- 
scope reveals  a  cherry-red  spot  at  the  macula — 
the  characteristic  pathognomic  condition  of  the 
disease  first  described  by  Warren  Tay — the 
diagnosis  is  certain ;  for  there  is  no  other 
disease  in  which  this  condition  has  been 
described. 

Prognosis.  The  prognosis  is  as  certain  as 
the  diagnosis,  for  it  may  wdth  confidence  be 
asserted  that  the  symptoms  will  progress ;  the 
child  will  become  totally  blind,  if  it  is  not 
already  so,  the  paralysis  will  be  progressive 
and  will  end  in  contracture.  Marasmus  and 
death  will  supervene  in  all  probability  before 
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the  child  is   Iavo  j'ears   of   age  and   certainly 
before  it  is  three. 

Inquiry  of  the  mother,  who  is  in  all  prob- 
ability an  alien,  may  elicit  the  fact  that  an 
infant  born  previously  to  the  patient  had 
suffered  from  similar  symptoms  and  died  before 
tAvo  years  of  age.  death  having  been  attributed 
to  an  intercurrent  disease,  the  nervous  affection 
not  having  been  recognized. 

Treatment.  There  is  little  or  nothing  to  be 
done  except  to  guard  against  intercurrent 
affections.  Xo  means  are  known  at  present 
for  arresting  the  disease.  Inquiry  may  be 
made  by  the  parents  regarding  the  safety  of 
elder  children ;  upon  this  point  they  may  be 
reassured,  but  it  cannot  be  said  that  children 
born  in  the  future  may  not  be  similarly  affected, 
inasmuch  as  it  is  not  uncommon  for  two  or 
more  children  of  a  large  family  to  suffer  from 
this  disease.  Prevention,  as  far  as  we  know, 
resolves  itself  into  discouragement  of  the 
marriage    of    blood    relations    and    of    persons 


with  an  inherited  neuropathic  and  psychopathic 
taint. 

Pathology.  As  the  disease  is  etiologically 
and  clinically  pathognomonic,  so  the  micro- 
scopical changes  in  the  nervous  system  are 
practically  speaking  pathognomonic.  The  con- 
volutional  pattern  of  the  brain  is  complex  and 
well  developed,  quite  unlike  that  of  an  idiot's 
brain ;  hence  the  term  idiocy  is  hardly  correct. 
The  substance  has  a  dense,  firm,  leathery 
feeling  due  to  a  great  overgrowth  of  neuroglia 
tissue.  Microscopically,  all  the  neurones  in 
the  body,  including  the  sympathetic,  are 
affected.  There  is  a  disappearance  in  the  nerve 
cells  from  without  inwards  of  the  Nissl  substance 
(kinetoplasm) ;  the  body  of  the  cell  swells  up 
and  undergoes  degeneration  ;  the  nucleus  is  the 
last-formed  element  of  the  cell  to  disappear. 
The  ganglion  cells  of  the  retina,  especially  in 
the  neighbourhood  of  the  macula,  show  this 
change.  There  are  no  vascular  changes  to 
account  for  this  condition.  F.  W.  M. 


II.— DISEASES    OF    CHILDREN 


BREAST    FEEDING 

Human  milk  is  the  only  perfect  food  for  the 
baby  during  the  first  nine  months  of  its  life, 
and  only  under  quite  exceptional  circumstances 
is  it  justifiable  to  take  it  off  the  breast.  Tuber- 
culosis, nephritis,  mental  disease,  septicaemia 
and  other  serious  infections  of  the  mother  may 
make    weaning   necessary,  and  it  is  advisable 


Her  room  should  be  kept  warm  and  airy;  and 
when  allowed  out,  at  first  driving  and  later 
walking  exercise,  carefully  regulated  to  avoid 
fatigue,  are  beneficial. 

The  clinical  evidences  that  the  breast  milk 
is  suitable  are  the  appearance  and  weight  of  the 
baby  and  the  absence  of  gastro-intestinal 
disturbance.  An  analysis  of  the  milk  is  seldom 
useful.     If  progress  is  not  satisfactory,  attention 


also  in  pregnancy.     Congenital  syphilis  in  the      should  be  paid  to  the  mother's  health  and  diet. 


child  is  a  particular  reason  against  weaning,  as 
it  is  in  sore  need  of  breast  milk. 

Management  of  Breast  Feeding. — The  nursing 
mother  should  put  her  bab}'  to  tiie  breast  eight- 
hourly  the  first  day,  four-hourly  the  second  day, 
and  thereafter  with  the  inflow  of  milk  regular 
feeding  should  be  started.  Contrary  to  the 
Usual  practice,  experience  shows  that  five  feeds 
in  the  twenty-four  hours  are  all  that  are  required. 
The  best  times  for  feeding  are  6  a.m.,  10  a.m., 
2  p.m.,  6  p.m.  and  10  p.m.  If  the  baby  is 
trained  to  this  routine  from  the  beginning  the 
result  is  very  satisfactory,  granted  that  the  child 
is  healthy.  The  longer  intervals  and  the  com- 
plete rest  at  night  are  beneficial  alike  to  the 
mother  and  the  baby's  stomach.  Under  normal 
conditions  one  breast  should  be  used  at  each 
feed,  and  the  meal  should  last  about  fifteen 
minutes.  Absolute  regularity  of  meals  should 
be  maintained,  and  on  no  account  should  the 
baby  be  put  to  the  breast  because  it  cries,  or  be 


More  rest,  both  physical  and  mental,  a  more 
liberal  diet,  cascara  sagrada  to  correct  constipa- 
tion, and  iron  for  anaemia,  will  often  improve 
the  quality  of  the  milk  sufficiently  to  remedy 
the  defect.  Malt  extract  is  a  very  useful 
addition  to  the  mother's  food.  Drugging  and 
menstruation  are  possible  causes  of  persistent 
unexplained  vomiting  or  diarrhoea  on  the  part 
of  the  infant.  If  in  spite  of  treatment  the 
breast  milk  is  still  inadequate,  it  should  not 
be  abandoned  but  supplemented  by  two  or  more 
artificial  feeds  in  the  twenty-four  hours,  accord- 
ing to  circumstances.  Partial  breast  feeding  is 
far  better  than  no  breast  feeding.  F.  L. 

ARTIFICIAL   FEEDING    OF    INFANTS 

When  a  mother  cannot  nurse  her  baby  at 
the  breast  some  artificial  substitute  must  be 
found.  Wet  nursing,  it  is  true,  may  be  advis- 
able if  the  child  is  very  delicate  and  artificial 


allowed  to  remain  unfed  beyond  the  proper  hour      food  does  not  agree,  but  it  is  unpopular  through 


because  it  is  asleep.  Many  infants  suck  raven- 
ously and  empty  the  breast  in  less  than  ten 
miiuites,  to  suffer  later  from  colic  and  flatulence 
or  vomiting.  The  mother  must  prevent  this 
by  compressing  her  nipple  between  the  first  and 
second  fingers  of  lier  disengaged  hand,  for  by  so 
doing  she  can  regulate  the  flow  of  milk.  Before 
and  after  each  feed  the  nipple  must  be  cleansed 
with  soap  and  water  and  carefully  dried.  If 
this  plan  be  diligently  followed  there  is  no  need 
to  swab  out  the  baby's  mouth,  which  is  an 
advantage,  because  any  but  the  most  gentle 
manipulation  rubs  off  the  superficial  layers  of 
the  mucous  membrane.  Any  soreness  or  ten- 
dency to  crack  is  best  treated  by  bathing  the 
nipples  in  forty  per  cent,  spirit  lotion ;  if  actual 
abrasion  occurs  the  unaffected  breast  should  be 
used,  and  the  cracked  nipple  anointed  with 
glycerine  and  tannic  acid. 

Tlie  diet  of  the  nursing  mother  should  be 
plain  and  plentiful.  Tea  and  coffee  ought  to  be 
taken  in  moderation  only,  and  alcohol  is 
unnecessary  and  may  l)e  injurious.  At  least  a 
quart  of  additional  milk  should  be  dmnk  daily. 


its  many  drawbacks,  social,  moral  and  aesthetic. 
The  only  practicable  substitute  is  cow's  milk. 
Ass's  milk,  condensed  or  desiccated  milks,  and 
the  various  proprietary  infant  foods,  although 
valuable  as  temporary  expedients,  are  unsuit- 
able chemically  or  ph3^siologically  for  ordinary 
use  and  are  far  too  readily  advocated.  The 
price  of  a  patent  food  is  an  index  of  the  extent 
to  which  it  is  advertised,  rather  than  of  its 
nutritional  value.  Golden  rules  to  be  observed 
in  infant  feeding  are  scrupulous  cleanliness, 
absolute  regularity  of  feeding  and  avoidance  of 
excess. 

The  Milk  should  be  obtained  from  a  clean 
dairy  farm,  where  in  hot  weather  it  should  be 
cooled  directly  after  milking  by  standing  it 
either  in  ice  or  cold  water.  It  should  be 
delivered  twice  a  day  in  air-tight  sterilized 
bottles,  and  a  guarantee  should  be  obtained 
that  it  has  not  been  sterilized,  pasteurized,  or 
preserved  in  any  way.  The  mixed  milk  of 
several  cows  is  better  than  so-called  nursery 
milk,  which  is  said  to  be  obtained  from  one  cow 
only,  for  the  composition  of  the  former  is  more 
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constant.  Soon  after  delivery  it  should  be 
scalded  to  render  harmless  any  tubercle  bacilli 
or  other  organisms  which  it  may  contain. 
Pasteurization  and  sterilization,  besides  being 
troublesome,  increase  its  liability  to  subsequent 
contamination,  whilst  the  latter  may  produce 
scurvy.  Boiling  makes  it  unpalatable.  For 
these  reasons  scalding  is  best.  It  is  easily  done 
by  standing  the  bottles  up  to  their  shoulders  in 
a  vessel  full  of  water  which  is  brought  to  the 
boil  and  kept  at  the  boiling-point  for  five 
minutes.     When  removed,  their  caps  should  be 

i  readjusted,  and  they  should  be  stood  in  a  cool 
place  (preferably  on  ice,  in  the  summer)  until 
required. 

The  Feeding  Bottle  should  be  boat-shaped,  free 
from  sharp  angles  and  from  screws,  and  wide- 
mouthed  enough  to  permit  efficient  cleansing. 
The  teat  should  fit  directly  on  to  the  bottle, 
and  be  capable  of  being  turned  inside  out.  The 
hole  of  its  nipple  should  be  circular  and  only 
large  enough  to  allow  the  milk  to  flow  out  at 
the  rate  of  about  a  drop  per  second  when  the 

\  bottle  is  inverted.  Tubes  of  any  kind  are 
dangerous.     After  each   feed   the   bottle   must 

,  be  rinsed  out  with  very  hot  water  until  it  is 

j  clean,  and  afterwards  immersed  in  clean  cold 
water  until  it  is  used  again.  The  teat  must  be 
thoroughly  cleansed  inside  and  out  in  the  same 
way  and  also  left  in  clean  water.  The  vicious 
habit  of  "  comforter  "  sucking  should  on  no 
account  be  permitted. 

Methods  of  Feeding. — For  the  first  week  of 
life  ivhey  is  the  best  artificial  food.  It  may 
be  prepared  by  adding  a  drachm  of  Fairchild's 
pepsenica  to  a  pint  of  milk  at  100°  F.,  allowing 
it  to  stand  until  the  curd  separates  and  strain- 
ing. It  must  be  heated  to  155°  F.  to  destroy 
the  ferment,  unless  administered  alone.  If 
prepared  in  this  way  it  contains  the  lactalbu- 
min,  salts  and  sugar  of  the  milk,  but  only  2  per 
cent,  to  '5  per  cent,  of  fat.  After  the  first  week 
this  may  be  gradually  strengthened  by  adding 
increasing  quantities  of  milk.  By  this  means 
the  infant's  stomach  is  gradually  trained  to  do 
its  Avork,  and  is  in  no  danger  of  being  disordered 
by  attempting  to  deal  with  cow's  milk  at  a  time 
when  it  is  quite  unfitted  for  it. 

Feeding  by  Diluted  Milk. — Cow's  milk  differs 
chemically  from  luiman  milk,  especially  in  three 
ways,  containing  as  it  does  a  higher  percentage  of 
proteid,  a  considerable  excess  of  casein  over  lact- 
albumin,  and  a  higher  percentage  of  calcium 
salts.  Attention  has  been  paid  chiefly  to  the  first 
of  these  distinctions,  and  it  is  usual  to  negative  it 
by  diluting  the  milk  with  water,  barley  water  or 
lime  water.  Plain  boiled  water  is  generally  the 
best  diluent.  If  barley  water  is  used,  it  should 
be  prepared  from  pearl  barley.  A  tablespoonful 
is  washed  and  put  in  a  saucepan  with  one  pint 
of  cold   water.     This   is   brought   to   the   boil, 


allowed  to  simmer  for  half-an-hour  and  then 
strained.  Until  the  age  of  three  months,  one 
part  of  milk  to  two  parts  of  diluent  may  be 
given,  from  three  to  six  months,  equal  parts, 
and  from  six  to  nine  months,  two  parts  of  milk 
to  one  of  the  diluent.  Thereafter  no  dilution  is 
necessary. 

Since  the  milk  has  been  diluted  it  is  necessary 
to  add  more  sugar  and  fat.  The  best  form  of 
sugar  is  lactose,  but  it  is  expensive.  Malt 
extract,  is  an  excellent  substitute,  and  cane 
sugar,  although  less  digestible,  is  usually  satis- 
factory. The  amount  of  sugar  to  be  added 
differs  according  to  the  baby's  age,  but  a  good 
plan  is  to  allow  a  domestic  teaspoonful  (3  ii)  or 
a  lump  of  cane  sugar,  half-an-inch  square,  to 
every  three  ounces  of  the  mixture.  By  this 
means  an  extra  five  per  cent,  of  sugar  is  added. 

Both  human  milk  and  cow's  milk  contain 
about  35  per  cent,  of  fat.  When  milk  has  been 
diluted  it  is  usual  to  make  up  the  fat  content 
by  adding  separated  cream,  which  contains 
forty-eight  per  cent,  of  fat.  A  useful  rule  to 
remember  is  that  the  addition  of  each  drachm 
of  cream  to  three  ounces  of  the  mixture  increases 
its  fat  value  by  two  per  cent.  For  example,  if 
milk  has  been  diluted  with  two  parts  of  water 
it  contains  1'2  per  cent,  of  fat,  if  new  cream  be 
added  in  the  proportion  mentioned  above,  its 
fat  content  is  raised  to  3 '2  per  cent.,  or  nearly 
normal.  It  is  advisable,  however,  to  defer 
adding  cream  until  artificial  feeding  is  agreeing, 
then  to  increase  it  very  slowlv. 

Feeding  by  Undiluted  Milk  (Whole  Milk).— 
For  some  years  I  have  relied  almost  entirely 
on  undiluted  citrated  milk,  citrate  of  soda  being 
added  to  the  milk  in  the  proportion  of  two 
grains  to  the  ounce,  as  originally  suggested  by 
Sir  Almroth  Wright.  The  citrate  renders  the 
curd  soft  and  diffluent,  like  that  of  human  milk, 
and  so  obviates  the  need  for  dilution.  A  simple 
way  of  employing  this  method  is  to  make  a 
solution  of  twenty  grains  of  citrate  of  soda  to  a 
drachm  of  water.  A  drachm  of  this  solution 
should  be  added  to  each  half -pint  of  milk,  which 
may  readily  be  done  after  it  has  been  scalded. 

The  advantages  of  this  method  are  obvious. 
It  is  simplicity  itself,  the  volume  of  the  feed  is 
small — an  important  matter,  there  is  little 
danger  of  contamination,  and  no  cream  or  sugar 
need  be  added.  Cream  is  expensive,  often 
impure,  variable  in  fat  content,  and  rich  in 
preservatives.  I  have  found  this  method  of 
infant  feeding  the  most  successful  in  every  way 
in  all  but  exceptional  cases. 

Frequency  and  Quantity  of  Feeds.  —  It  is 
customary  to  feed  infants  unnecessarily  often. 
If  trained  from  the  beginning,  five  meals  in 
the  twenty-four  hours  are  all  that  they  require. 
The  best  times,  as  for  breast  feeding,  are  6  a.m., 
10  a.m.,  2  p.m.,  6  p.m.  and  10  p.m.     Meals  more 
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often  than  every  three  hours  by  day  and  one  meal 
at  night,  in  the  case  of  health}-  children,  probably 
do  more  harm  than  good.  More  important 
than  the  frequency  is  absolute  regularity  by  the 
clock.  Each  feed  should  last  about  a  quarter- 
of-an-hour.  The  proper  guides  to  the  amount 
of  milk  which  should  be  taken  at  each  feed  are 
the  baby's  appetite,  the  condition  of  its  stools, 
and  the  evidence  of  the  scales.  The  first  of 
these  generally  suffices.  Under  no  circumstance 
should  its  appetite  be  forced,  for  it  is  better  to 
allow  a  meal  to  go  altogether  by  the  board  than 
to  worry  an  embarrassed  stomach.  The  follo-\\  - 
ing  table  of  the  average  total  quantities  of 
milk  suitable  for  the  twenty-four  hours  may  be 
taken  as  a  rough  indication,  and  from  it  the 
quantity  at  each  feed  is  readil}"  derived. 

Ounces. 

Until  the  end  of  the  first  month  .  3-6 

During  the  second  month        .  .  6-8 

„    third          ,,            .  .  8-10 

,,         ,,    fourth        ,,            .  .  10-15 

„    fifth            „            .  .  15-20 

,,        ,,    sixth          ,,            .  .  20-25 

From  seventh  to  ninth  month  .  25-30 

To  feed  by  the  table,  however,  is  a  sign  of 
weakness,  for  it  implies  that  all  babies  are 
physiologically  alike.  In  case  of  doubt  or 
difficulty  it  is  wise  to  begin  with  amounts  far 
below  the  average  and  then  to  increase  them  in 
accordance  with  the  baby's  appetite.       F.  L. 

CURD    INDIGESTION 

A  certain  number  of  infants  have  difficulty 
in  digesting  cow's  milk.  The  difficulty  may 
be  slight  and  easih-  overcome,  or  it  may  amount 
to  intolerance  of  cow's  milk  in  almost  every 
shape  or  form.  To  this  state  of  afPairs  the  name 
"  curd  indigestion  "  is  sometimes  applied:  the 
term  is  not  a  very  happy  one,  because  it  assumes, 
(what  is  not  ah\ays  the  case)  that  the  difficulty 
lies  in  digesting  the  curd  of  the  milk.  Xow  it 
is  well  at  the  outset  to  say  plainl}'  that  we  are 
as  yet  very  much  in  the  dark  as  to  why  some 
infants  do  not  thrive  on  cow's  milk,  and  also 
as  to  which  particular  constituent  of  milk  gives 
rise  to  difficulty.  In  all  probability'  the  casein 
is  blameworthy  in  some  cases,  but  in  others, 
and  these  are  the  most  difficult  to  manage,  the 
indigestion  and  failure  to  thrive  are  almost  as 
conspicuous  after  the  milk  has  been  so  modified 
as  practically  to  eliminate  curd  formation 
altogether.  It  is  impossible  Avithin  the  compass 
of  a  short  article  to  do  more  than  indicate  ho^^ 
curd  indigestion  may  best  be  prevented,  or, 
if  it  is  present,  be  cured. 

The  symptoms  of  curd  indigestion  are,  briefly, 
failure  to  thrive,  along  with  the  ordinary  signs 


of  indigestion — irregularitj-  of  the  bowels. 
coUc,  flatulence  and  vomiting.  The  motiongi 
are  usually  more  numerous  than  normal,  andi 
often  of  a  greenish  colour;  they  generally! 
contain  visible  mucus,  and  whitish  flakes  ofj 
so-called  "  curd."  It  is  by  no  means  certain,! 
however,  that  these  white  masses  in  the  stool | 
are  always  undigested  casein ;  sometimes: 
they  consist  of  soaps,  sometimes  of  fat,  and] 
sometimes,  probably,  of  casein.  i 

Curd  indigestion  occurs  in  a  certain  number 
of  infants  whose  feeding  from  birth  has  been' 
unexceptionable ;    in    these  Ave  must    suppose 
there  is  a  natural  difficulty  in  digesting  cow's; 
milk.     Much    more    commonly,    however,    it| 
results    from    a    fault j'    diet.     Prevention    isj 
much  easier  than  cure,  and  if  more  attention  I 
were   paid   to   the  rational  feeding  of  infants  | 
and  to  the  first  signs  of  the  diet  disagreeing,  we 
should    see    fewer    cases    of    intractable    curd  I 
indigestion.     Over-feeding  is  the  most  frequent  j 
fault,  either  giving  feeds  which  are  too  bulky, ! 
or   in  which  the  milk   is  not  enough    diluted 
(see   Artificial  Feeding).     Lack  of   cleanliness,  , 
irregular  feeding,  unsuitable  articles  of  diet,  an  , 
attack  of  acute  diarrhoea — anything,  in  short,  1 
which  means  a  digestive  upset,  is  very  apt  to  \ 
be  followed  by  intolerance  of  cow's  milk,  which  j 
may  be  of  considerable  duration.  I 

In  dealing  with  a  case  of  curd  indigestion  we  i 
proceed    on    the   following   lines  :    In  the  first  } 
place,  the  composition  of  the  diet  should  be  I 
scrutinized,  because  the  fault  may  be  an  excess  | 
of  fat.     If  the  mixture  which  is  being  given  j 
contains  more  than  3*5  per  cent,  it  is  not  un-  j 
likely  that  this  may  be  the  cause.   In  such  a  case  ) 
the  patient  should  be  ordered  a  mixture  of  milk  i 
one,  diluent  two,    with  milk-sitgar    to    bring  • 
the  percentage  up  to  six — say  a  tablespoonful 
to  every  ten  ounces.     If  there  is  no  excess  of 
fat,  the  most  generally  useful  remedy,  at  the 
outset,  is  sodium  citrate,  which  should  be  added 
to  the  feeds  in  the  proportion  of  one  grain  to 
each  ounce  of  milk.     This  greatly  diminishes 
curd  formation  ;  if  as  much  as  two  grains  to  each 
ounce  is  given,  curding  is  probably  prevented 
altogether.     The  advantage  of  sodium  citrate 
is  that  it  often  enables  us  to  avoid  excessive 
dilution  of  the  milk.     This  plan  of  citrating  is 
often  quite  successful ;  as  time  goes  on  the  citrate 
is  s;raduallv  diminished  and  finally  withdrawn 
altogether.     If  citrating  fails ,  peptonizing  should 
be  tried,   Fairchild's  peptogenic   milk  powder 
being  used.     Peptogenic  milk  ought,  however, 
to  be  prepared  without  the  added  cream  re- 
commended in  the  instructions.     If  peptogenic 
milk   is   not   tolerated,   milk  fulh'   peptonized 
(thirty  minutes)  in  the  ordinary  way  may  be 
used.     A    baby   which   is   not   able   to   digest 
this    fully    peptonized    milk    has    very    feeble 
digestive  poAver,  and  its  rearing  will  be  a  matter 
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of  much  difficulty.     As  an  alternative  to  pepto- 
'    genie  milk  (particularly  among  the  poor),  con- 
densed milk  (one  full  teaspoonful  of  sweetened 
milk  to  three  ounces  of  water)  may  be  tried. 
So  far  as  digestibilitj-  goes,  the  two  are  almost 
•    on  a  par.     \Yhether  peptonized  or  condensed 
:    milk  is  employed,  it  is  essential  to  remember  : — 

(1)  that  the  diet  is  not  adapted  for  prolonged 
use,  but  is  a  temporary  expedient  only,   and 

(2)  that   the   return    to    ordinary    cow's    milk 
should  be  gradual,  never  sudden. 

If  none  of  these  foods  succeed,  recourse  may 
be  had  to  whey,  but  practically  whey  is  seldom 
of  much  use  in  this  class  of  case,  serviceable 
though  it  proves  after  acute  diarrhoea.  Its 
nutritive  value  is  too  low  for  a  diet  which  must 
be  adhered  to  for  several  weeks,  and  moreover, 
it  is  often  badly  borne  in  cases  of  curd  indiges- 
tion. In  these  circumstances  buttermilk  ought 
to  receive  a  trial.  It  is  prepared  thus  :  To 
thirty  ounces  of  buttermilk  add  one  level 
tablespoonful  of  flour,  and  two  level  table- 
spoonfuls  of  cane  sugar ;  boil  the  whole,  stirring 
constantly.  This  mixture  contains  an  excess 
of  carbohydrate  but  very  little  fat,  and  its 
casein  is  alreadv  coagulated  in  fine  flocculi. 
Some  infants  who  digest  ordinary  milk  very 
badly  thrive  well  on  this  buttermilk  mixture. 
It  can  be  continued  for  five  or  six  weeks,  and 
the  change  from  it  to  fresh  milk  should  be  very 
gradual. 

Other  alternatives  are  to  employ  a  dried  milk 
food,  such  as  Allenburj%  or  dried  milk,  such  as 
Glaxo,  or  to  add  to  milk  some  lactalbumin 
(marketed  under  the  proprietary  name 
Albulactin).  The  addition  of  lactalbumin  is 
said  not  merely  to  supply  the  deficient  soluble 
albumin  in  cow's  milk,  but  to  render  the  casein 
more  digestible,  and  it  has  given  good  results 
in  many  cases.  Personally,  I  have  found  it 
less  useful  than  might  theoretically  have  been 
anticipated.  In  those  cases  of  well-marked 
intolerance  of  cow's  milk,  carbohydrates  are 
sometimes  well  digested,  and  in  selecting  a  food 
j  this  should  be  kept  in  mind.  This  is  why  some 
infants  thrive  better  on  dried  milk  with  an 
added  cereal,  or  on  condensed  milk,  than  on 
peptonized  milk  which,  a  priori,  is  more  digest- 
ible. If,  therefore,  a  baby  cannot  digest 
peptonized  milk,  a  food  containing  carbo- 
h\"drate  should  be  tried. 

Two  other  courses  are  open  to  us,  but  on 
account  of  their  cost  are  only  available  among 
the  well-to-do.  The  best  is  to  employ  a  wet- 
nurse  ;  the  other,  to  try  ass's  milk.  The  latter 
costs,  in  London,  three  shillings  a  pint;  in  the 
country  an  ass  or  donkey  in  milk  may  be 
purchasable.  Ass's  milk  must  not  be  boiled 
on  account  of  the  large  amount  of  coagulable 
lactalbumin  it  contains,  and  this  renders  its 
transport   and   preservation   difficult   in   warm 


weather.  Of  drugs  in  the  treatment  of  curd 
indigestion  there  is  little  to  say.  In  bad  cases 
alcohol  is  of  use ;  it  acts  as  a  food  and  a  sedative. 
About  one  drachm  of  good  brandy  may  be  given 
in  the  twenty-four  hours  to  an  infant  a  month 
old.  In  treating  these  cases  regular  weighing 
is  of  the  utmost  assistance;  the  stools  also 
should  be  carefully  watched.  J.  S.  F. 

THE    USE    OF    ARTIFICIAL   FOODS 

Artificial  foods  for  infants  have  been  much 
decried  and  justly  so,  for  so  far  as  the  healthy 
infant  is  concerned  they  are  both  unnecessary, 
and  inferior  to  cow's  milk,  but  they  are  never- 
theless unquestionably  useful  under  certain  cir- 
cumstances. The  general  objections  to  artificial 
foods  fall  under  the  follo^^ing  heads  : — (1) 
Their  continued  use  is  liable  to  cause  scurvy. 
Most  of  the  makers  are  fuU}^  alive  to  this,  and 
advise  that  fresh  fruit  juice  be  added  to  the 
diet.  Whether  this  is  really  a  certain  pre- 
ventive is  doubtful.  To  produce  scurvy  an 
unsuitable  diet  must  be  continued  for  several 
months,  a,nd  the  risk  is  one  which,  if  realized, 
can  easily  be  guarded  against.  This  objection 
does  not  militate  against  the  use  of  an  artificial 
food  as  a  temporary  expedient.  (2)  In  their 
composition  most  foods  depart  from  the 
standard — human  milk ;  they  nearly  always 
contain  excess  of  carbohydrates,  either  as  sugar 
or  starch,  and  fat  is  apt  to  be  deficient.  For 
this  reason  children  fed  on  these  foods  are  more 
likely  to  become  flabby  and  rickety  than  children 
fed  on  cow's  milk.  (3)  Economically,  artificial 
foods  are  more  expensive  than  good  cow's  milk. 
(4)  The  habitual  prescription  of  some  favourite 
artificial  food  engenders  in  the  mind  of  the 
practitioner  a  disinclination  to  consider  the 
requirements  of  his  small  patients  in  an  intelli- 
gent way,  and  this,  unquestionably,  has  led  to 
much  routine  and  rule  of  thumb  dieting  of 
sick  infants  and  been  a  hindrance  to  rational 
treatment.  Among  the  advantages  of  artificial 
foods  are : — (1)  Digestibility.  There  is  no 
doubt  that,  whether  by  reason  of  their  low  fat 
content,  or  on  account  of  the  changes  which 
the  casein  undergoes  in  the  process  of  manu- 
facture, most  artificial  foods  are  more  easily 
digested  than  cow's  milk.  (2)  Sterility.  If 
prepared  with  reasonable  care  patent  foods 
are  less  liable  to  bacterial  contamination  than 
cow's  milk.  (3)  They  are  available  under  all 
circumstances  (e.  g.  at  sea)  whereas  fresh  cow's 
milk  is  sometimes  unobtainable. 

The  number  of  patent  foods  on  the  market 
is  very  great,  and  it  is  neither  possible  nor 
necessary  to  have  more  than  a  general  idea  of 
their  composition.  They  may  be  divided  into 
three  groups  :  (1)  milk  foods,  intended  as 
substitutes  for  cow's  milk ;    (2)  malted  foods,. 
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which  require  the  addition  of  milk ;  (3)  un- 
malted  foods,  wiiich  also  require  the  addition 
of  milk  (Neave's,  Ridge's  food).  These  main 
groups  require  further  subdivision.  Under 
(1)  come  (a)  condensed  milks,  sweetened  and 
unsweetened  ;  (6)  desiccated  milks,  e.  g.  Glaxo  ; 
(c)  desiccated  milks  with  added  starch,  either 
completely  malted  (Allenbury)  or  partially 
malted  (Milo).  Under  (2)  come  (a)  completely 
malted  foods  (Mellin),  and  {h)  partially  malted 
(Savory  and  Moore,  Benger).  Many  partially 
malted  foods  are  completely  converted  in  the 
process  of  preparation.  The  composition  of 
some  of  these  is  shown  below — 


Proteid. 

Fat. 

Milk 
Sugar. 

Cane 
Sugar. 

Ideal  condensed  milk — 
unsweetened     .... 

Desiccated  milk — Glaxo   . 

Nestle's  condensed  milk — 
sweetened 

Allenbury  No.  I 

Mellin's  food 

Benger's  food 

Ridge's  food 

8-3 
21-7 

9-7 

9-7 

7-7 

10-2 

9-2 

12-4 

25-4 

13-7 

20 

1-2 

1 

16 
42-9 

15 

37-2 

Carbohydrate. 
60-8 
82-2 
79-5 
81-2 

The  proprietary  foods  which  are  designed 
merely  as  additions  to  milk  (groups  (2)  and  (3)) 
are  during  early  infancy  superfluous,  because 
if  a  baby  can  digest  cow's  milk  it  requires 
nothing  else  until  the  seventh  or  eighth  month, 
when  any  starchy  food  can  be  given.  The  only 
foods,  therefore,  which  require  detailed  con- 
sideration are  those  of  the  first  group,  which 
are  occasionally  useful  as  complete  substitute 
foods.  The  composition  of  some  of  these,  as 
prepared  for  use,  is  as  follows — 


Proteid. 

Fat. 

Milk 
Sugar. 

Cane 
Sugar. 

Glaxo 

Ideal  milk  ( 1  to  3  of  water) 
Nestle's    milk    (one    tea- 
spoonful  to  3  ozs.  water) 

Allenbury  No.  I.       .     .     . 

21 
21 

1-8 
1-56 

2-5 
31 

2-5 
2-3 

4-29 
4 

2-8 

7 

Carbohydrate. 
7-2 

The  use  of  these  foods  is  justified  under  two 
conditions  :  (1)  When  fresh  milk  is  unobtainable  ; 
or  (2)  when  a  baby  cannot  digest  ordinary 
milk.  In  either  case  their  use  is  merely 
temporary.  When  only  convenience  and  not 
superior  digestibility  has  to  be  considered,  as 
on  a  sea  voyage,  it  is  not  very  material  which 
we  select.  Ideal  Brand  unsweetened  milk 
or  Allenbury  are  as  good  as  any.  When  we 
are  driven  to  use  one  of  these  foods  for  an 
infant   whose   digestive   powers   are   feeble,   it 


should  be  remembered  that  the  dried  products 
are  on  the  whole  more  digestible  than  con- 
densed milk.  From  the  table  it  will  be  seen 
that  Glaxo  and  Ideal  milk  are  very  similar  in 
composition,  and  so  with  Nestle  and  Allenbury. 
Glaxo  and  Allenbury,  however,  are  more  digest- 
ible than  the  other  two,  and  a  food  of  one  or 
other  of  these  types  ought  to  be  chosen. 

Proprietary  foods  are  less  likely  to  injure 
infants  under  four  months  than  older  children, 
because  scurvy  rarely  occurs  before  the 
fourth  month.  If  they  are  used  for  more  than 
a  few  weeks  it  is  safer  to  give  some  grape  or 
orange  juice  in  addition,  in  order  to  diminish 
the  liability  to  scurvy.  J.  S.  F. 

FAULTS    AND    FALLACIES    IN    INFANT 
FEEDING 

Some  of  the  chief  misconceptions  which  exist 
in  connection  with  this  subject  are  as  follows — 

1.  That  it  is  possible  to  devise  a  substitute 
food  as  good  as  human  milk.  The  more  we 
learn  about  the  subject,  the  more  clearly  does 
it  appear  that  it  is  impossible  to  prepare  artifici- 
ally any  food  which  is  more  than  a  rough 
approximation  to  human  milk.  Milk  is  some- 
thing more  than  ordinary  food ;  it  is  a  specific 
food,  and  the  milk  of  every  species  of  animal 
is  specifically  adapted  to  the  needs  of  the  young. 
The  variations  in  the  composition  of  the  milks 
of  different  animals  are  nature's  adaptations 
to  her  own  ends,  and  probably  besides  the 
variations  we  know,  others  quite  as  important 
escape  us  entirely.  NotAvithstanding  much 
painstaking  research,  nobody  has  yet  discovered 
what  particular  component  of  cow's  milk 
renders  it  indigestible  by  many  infants. 

2.  That  fresh  milk,  as  obtained  commercially, 
is  superior  to  boiled  milk.  It  is  a  widely-spread 
delusion  that  boiled  or  sterilized  milk  is  not  a 
good  food  for  infants.  It  is  objected  that  it 
is  less  digestible,  less  nutritious,  less  anti- 
scorbutic, and  finally,  that  it  is  an  "  unnatural  " 
food.  The  true  position  is  as  follows  :  If  we 
had  a  milk  supply  above  suspicion,  and  could 
get  pure,  clean  milk,  free  in  particular  from 
tubercle  bacilli,  distributed  to  the  consumer  in 
such  a  Avay  that  there  was  neither  a  likelihood 
of  its  becoming  sour  nor  a  risk  of  its  having 
been  contaminated,  boiling,  sterihzing,  or  cook- 
ing in  any  way  would  be  unnecessary.  At 
present  we  are  far  from  this  ideal,  and  the  raw 
milk  of  commerce  is  a  dangerous  food.  Cooking 
does  not  render  milk  less  digestible,  but  the 
reverse ;  it  diminishes  its  nutritive  value  very 
slightly,  or,  if  the  milk  has  been  heated  in  a 
closed  vessel  so  that  no  scum  forms,  not  at  all. 
Boiling  does  not  make  the  milk  of  the  cow  a 
more  "unnatural"  food  than  before.  There 
remains,  then,    only    the    question    of    scurvy. 
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Unquestionably,  boiled  milk  can  cause  scurvy, 
but  it  seldom  does  so,  and  the  risk  is  easily 
guarded  against.  It  is  an  incomparably  less 
serious  risk  to  run  than  that  of  infecting  an 
infant  with  tubercle  bacilli  from  raw  milk. 

3.  That  "  one  coivs  milk  "  is  a  desirable  food. 
Owing  to  variations  in  the  composition  of  the 
milk  of  the  cow,  it  is  best  to  use  the  mixed  milk 
of  a  herd,  which  will  maintain  a  more  uniform 
composition. 

4.  That  the  fnore  milk  a  child  takes,  the  better. 
Over-feeding  is  more  common  than  under- 
feeding. On  an  average  a  baby  requires  about 
one-seventh  of  its  body  weight  of  milk  daily. 
Some  children  thrive  on  one-tenth ;  others 
require  one-fifth ;  more  should  not  be  given. 

5.  That  large  quantities  of  cream  are  beneficial. 
A  mixture  for  a  baby  should  not  contain  more 
than  three  to  three  and  a  half  per  cent,  of  fat. 
If  it  contains  more,  fat  indigestion  is  likely  to 
ensue. 

6.  That  failure  to  thrive  shows  that  the  child 
needs  more  food.  This  may  be  the  reason,  but  it 
is  much  more  likely  that  the  food  is  otherwise 
unsuitable.  Too  much  may  be  being  given ; 
or  fat,  or  (especially  in  older  children)  carbo- 
hydrate may  be  deficient. 

7.  That  vomiting  during  the  first  few  weeks 
of  life  in  a  breast-fed  baby  is  due  to  the  mother's 
milk  disagreeing.  It  is  often  a  sign  of  congenital 
hypertrophy  of  the  pylorus,  and  this  should  be 
excluded  before  weaning  the  infant. 

8.  That  a  child  suffering  from  acute  diarrhoea 
will  starve  if  milk  be  stopped  and  water  or 
albumin  ivater  substituted.  The  first  thing  to 
do  in  a  case  of  acute  diarrhoea  is  to  stop  milk 
completely,  in  every  shape  and  form. 

9.  A  list  of  common  faidis  : — (1)  Too  frequent 
feediyig.  During  the  second  month  the  interval 
should  be  at  least  two  and  a  half  hours,  and 
from  the  third  month  three  hours.  (2)  Im- 
perfect cleansing  of  bottles  and  teats.  Use  the 
simplest  pattern  of  bottles,  and  never  allow 
milk  to  dry  in  them.  If  the  bottle  is  not  to 
be  thoroughly  Mashed  after  a  meal,  rinse  it 
out  and  allow  it  to  stand  full  of  water  until  it 
is  time  to  cleanse  it.  Teats  should  be  rinsed 
after  and  boiled  before  use.  (3)  Allowing 
milk  which  has  been  boiled  to  cool  slowly.  It  , 
should  be  chilled  under  a  tap  as  quickly  as 
possible,  and  preserved,  covered,  in  a  cool 
place.  (4)  Alloiving  an  unfinished  feed  to  stand 
over  for  future  use.  (5)  Frequent  changes  of 
diet.  If  the  food  has  been  intelligently  chosen 
it  should  not  be  altered  without  good  reason 
until  it  has  had  a  week's  fair  trial.  Constant 
changeslead  to  nothing  but  confusion.  (6)  Too 
bulky  feeds.  The  average  rule  is  an  ounce  for  | 
every  month,  up  to  the  eighth.  (7)  Giving  ' 
starches  too  early.  Nothing  but  milk  is  re- 
quired  until  the  seventh   month.     (8)   Under-  \ 


feeding  towards  the  end  of  the  first  year.  This  is 
nearly  as  common  as  over-feeding  in  the  early 
months.  By  the  ninth  month  a  healthy  child 
begins  to  use  his  muscles  a  great  deal,  and 
requires  starches — the  energy  producers  of  the 
food — in  fair  quantity.  Cereals  should  be 
added  to  the  milk  about  the  seventh  month  ; 
by  the  ninth  or  tenth  the  infant  should  be 
encouraged  to  chew  bread  and  butter,  or 
crust,  and  ought  to  have  a  saucer  of  porridge, 
or  its  equivalent,  once  or  twice  a  day.  Towards 
the  end  of  the  year  eggs  should  be  given.  It  is 
a  mistake  to  restrict  a  child  of  ten  or  eleven 
months  to  milk  and  thin  gruel.  J.  S.  F. 

INFANTILE    SCURVY 

Etiology.  The  age-incidence  of  infantile 
scurvy  is  remarkably  constant.  The  disease 
does  not  arise  before  the  fifth,  nor,  with  the 
rarest  exceptions,  after  the  twelfth  month  of 
life.  Eighty  per  cent,  of  cases  occur  between  the 
ages  of  six  and  ten  months.  The  type  of  child 
affected  is  the  fat  if  somewhat  flabby  infant 
with  a  pretty  pink-and-white  complexion. 
Marasmic  infants  do  not  get  scurvy.  It  is  more 
common  in  the  children  of  the  rich  than  of  the 
poor. 

The  disease  is  a  separate  entity  from  rickets, 
as  was  originally  recognized  by  Glisson  (1651), 
and  again  emphasized  by  Cheadle  and  Barlow. 
The  terms  "  acute  rickets  "  and  "  scurvy-rickets  " 
should  therefore  be  abandoned.  Both  scurvy 
and  rickets  are  due  to  faulty  feeding,  but  for 
different  reasons.  The  earliest  signs  of  rickets 
are  commonly  but  not  constantly  found  in 
scorbutic  infants. 

Of  the  diets  Avhich  may  produce  scurvy  the 
patent  infant  foods,  consisting  of  desiccated 
milk  with  added  cereal,  stand  pre-eminent. 
By  far  the  greatest  number  of  cases  in  England 
arise  from  the  use  of  these  proprietary  articles. 
The  administration  of  milk  with  these  does  not 
altogether  do  away  with  the  danger  of  scurvy. 
The  use  of  condensed  milk  is  another  frequent 
cause  of  the  disease.  Milk  sterilized  by  pro- 
longed boiling  has  been  productive  of  many 
cases  in  America,  but  in  France  Budin  has 
shown  that  such  a  diet  does  not  necessarily 
set  up  scurvy.  His  method  of  feeding  was  to 
use  undikited  milk  of  good  quality,  sterilized 
for  forty-five  minutes  in  separate  bottles,  each 
bottle  containing  sufficient  for  one  feed  only. 
Feeding  many  hundreds  of  infants  in  this  way, 
he  encountered  no  example  of  scurvy. 

Pasteurized  and  peptonized  milk  have  also 
produced  scurvy,  but  are  less  prone  to  do  so 
than  the  foregoing  diets.  Cases  have  been 
reported  on  fresh  milk,  even  breast-milk,  but 
such  are  infinitely  rare. 

Pathogenesis.     The  various  theories  account- 
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ing  for  the  causation  of  scurvy  are  enumerated 
under  scurvy  in  adults.  The  most  A\idely  held 
as  regards  infantile  scurvj'^  is  that  the  disease 
is  due  to  the  absence  of  fresh  food — the  anti- 
scorbutic element  is  thought  to  be  some  fresh 
or  vital  element.  This  view  can  liardlj'  be 
accepted,  since  (1)  scurvy  can  be  cured  bj^  the 
administration  of  boiled  fruit-juice;  (2)  pas- 
teurized milk  is  less  scorbutic  than  milk  which 
has  undergone  prolonged  boiling,  although 
either  process  is  equally  effective  in  destrojdng 
any  vital  element  such  as  an  enzyme ;  (3)  milk 
sterilized  by  prolonged  boiling  does  not  produce 
scurvy,  if  used  in  Budin's  method  as  described 
above.  It  is  important  to  note  that  with 
prolonged  boiling  the  calcium  citrate  in  milk 
changes  from  its  amorphous  and  soluble  form 
into  a  crystalline  and  less  soluble  form,  and 
consequently  tends  to  sink  and  be  lost  for  the 
purposes  of  feeding  if  a  large  quantity  of  milk 
be  sterilized  in  one  vessel. 

Some  chemical  explanation  of  scurvy  seems 
more  satisfactory.  Hutchison  has  found  that 
the  curative  properties  of  fruit- juice  reside  in 
its  crystalloid  salts,  and  that  a  mixture  of  the 
malate,  citrate  and  tartrate  of  potassium  cures 
scurvy.  Diminished  alkalinity  of  the  blood 
does  not  seem  to  be  the  entire  cause  of  the 
disease,  since  lime-juice  cures  scurvy,  yet 
further  diminishes  the  alkalinity  of  the  blood, 
while  in  other  conditions  of  acidosis  no  scurvy 
occurs.  The  exact  origin  of  infantile  scurvj^  is 
therefore  still  obscure.  Probably  some  chemical 
explanation  will  ultimately  be  found  to  be 
correct. 

Morhid  Anatomy.  Haemorrhages  occur  under 
the  periosteum  of  the  bones,  particularly  near 
joints ;  the  neighbouring  muscles  may  be  in- 
filtrated with  blood.  Bleeding  may  also  occur 
elsewhere.  The  alkalinity  of  the  blood  is 
diminished  and  the  changes  of  chlorosis  are 
found. 

Symptomatology.  The  symptoms  of  scurvy 
are  due  to  the  haemorrhages.  The  earliest  is 
generalized  tenderness ;  sometimes  erroneously 
regarded  as  a  rachitic  symptom.  Hsemorrhage 
into  the  gums  is  a  very  important  sign.  It  only 
occurs  when  teeth  are  erupted  or  are  on  the 
point  of  eruption,  when,  however,  it  is  practi- 
cally constant.  Bleeding  may  also  occur  into 
the  mucous  membrane  of  the  palate,  a  valuable 
sign  in  the  absence  of  erupted  teeth.  Sub- 
periosteal hsemorrhage  in  the  limbs  is  usually 
the  first  symptom  to  attract  attention.  This 
causes  severe  pain,  resulting  in  the  immobility 
of  the  limb  (pseudo-paralysis).  The  lower 
limbs  are  most  commonly  affected.  Usually 
the  haemorrhage  is  sufficient  to  produce  a  red, 
shim'',  exquisitely  tender  swelling.  Occasionally 
there  is  epiphyseal  separation  due  to  bleeding 
into  the  epiphyseal  line.     Haematuria  is  com- 


mon ;  microscopical  evidence  of  haematuria  is 
probably  constantly  to  be  found  in  infantile 
scurvy. 

Less  common  symptoms  consist  of  haemor- 
rhage into  the  orbital  tissues,  producing  a ' '  black- 
ej-e  "  ;  sometimes  sudden  proptosis.  Bleedinor 
into  the  mucous  membranes,  or  purpura,  haemor- 
rhage into  the  gastro-intestinal  tract,  joints,  lungs 
or  brain  are  rare.  In  very  severe  cases  bronzing 
of  the  skin  and  sinking-in  of  the  sternum  may 
occur. 

Diagnosis.  There  is  seldom  much  difficulty 
in  recognizing  scurvy  to  one  familiar  with  the 
disease.  The  extreme  tenderness  of  the  affected 
immobile  limb,  causing  the  infant  to  scream 
lustily  as  soon  as  it  is  approached,  combined  with 
the  spongy  gums  and  perhaps  haemorrhages 
elsewhere,  form  a  very  tjrpical  picture.  ]\Iost 
mistakes  arise  from  ignorance  of  the  disease. 

The  age-incidence  of  infantile  scurvy  sepa- 
rates it  from  rheumatism  (which  does  not  occur 
in  infants  under  two  years),  and  from  syphilitic 
epiphysitis  (which  almost  invariabh^  appears  in 
infants  under  three  months  of  age).  Acute 
poliomyelitis  is  differentiated  by  the  absence 
of  swelling,  the  comparatively^  slight  tenderness 
and  the  later  appearance  of  wasting.  Acute 
osteomj^elitis  shows  high  fever,  toxaemia  and 
a  marked  leucocytosis.  In  doubtful  cases  other 
signs  of  scurvy  should  be  carefulty  looked  for, 
particularly  the  spongy  gums  and  haematuria. 

Scurvy  is  sometimes  mistaken  for  meningitis, 
owing  to  the  loud  screaming  of  the  patient 
on  being  handled  or  even  approached.  Such 
screaming  is,  however,  very  suggestive  of  scurvy, 
and  is  entirely  different  from  the  occasional 
calling-out  of  a  semi-comatose  infant  with 
meningitis. 

Prognosis.  Infantile  scurvy  is  rarely  fatal 
if  quickly  recognized.  With  treatment  im- 
provement is  certain  and  immediate.  Within 
three  days  there  is  a  very  definite  diminution 
of  the  characteristic  tenderness.  Fresh  haemor- 
rhages under  treatment  are  very  exceptional, 
but  may  occur  early  from  screaming. 

Treatment.  Infantile  scurvy  can  and  should 
be  prevented  by  adopting  correct  methods  of 
feeding;.  If  for  anv  reason  scorbutic  diets  are 
being  given,  care  should  be  taken  that  after 
the  third  month  some  antiscorbutic  in  the  shape 
of  fruit-juice  should  be  given  daily. 

Should  the  disease  have  appeared  the  baby 
must  be  handled  as  little  as  possible.  Its 
clothes  should  be  arranged  so  as  to  be  easily 
removable ;  it  should  be  carried  on  a  pillow. 
Affected  limbs  should  be  wrapped  in  wool  and 
the  weight  of  the  bedclothes  taken  off  them 
by  means  of  a  bed-cradle.  The  mouth  may 
require  gentle  sponging  with  a  pledget  of  damp 
wool. 

Proprietary  foods  should  be  replaced  by  cow's 
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milk :  as  fresh  milk  is  only  slightly  antiscorbutic 
there  is  no  objection  to  having  the  milk  boiled 
if  its  cleanhness  is  doubtful. 

To  cure  scurvy  add  to  the  diet  fruit -juice  in 
the  shape   of  grape-  or   orange-juice.     Give  a 

:  drachm  of  either  every  four  hours  at  first.     B.a,w 
meat  juice,  a  drachm  t-«ice  daily,  is  of  value. 

I  Potato   cream,   made   by   adding   milk   to   the 
floury  part  of  a  potato  baked  or  boiled  in  its 

:  skin,  using  the  part  immediately  under  the  skin, 
may  be  given  in  doses  of  a  drachm  twice  daily. 
Sodium  citrate  may  be  given.  Care  must  be 
taken  to  prevent  the  onset  of  diarrhoea,  which 
may  prove  dangerous  ;  hence  fruit-juice  is  prefer- 
able to  potato  cream  in  the  treatment  of  scurvy. 
During  convalescence  correct  feeding,  Mith 
cod-liver  oil  and  iron,  should  be  prescribed. 

R.  M. 

COLIC    AND    FLATULENCE 

Of  all  minor  ailments  to  which  a  baby  is 
liable,  colic  is  perhaps  the  most  common ;  it  is 
very  often  associated  with  flatulence.  Colic 
shows  itself  by  attacks  of  cr;y'ing,  during  which 
the  infant  writhes  and  draws  up  its  legs  on  the 
abdomen,  the  screaming  and  pain  often  subsid- 
ing suddenly  along  with  the  expulsion  of  wind 
either  by  the  mouth  or  anus.  Recurrent  colic 
is  extremely  wearing  to  an  infant  and  distressing 
to  its  mother ;  it  is  also  one  of  the  earb'est  signs 
of  indigestion,  and  if  it  is  neglected  the  founda- 
tion of  much  future  trouble  will  be  laid.  When 
one  is  called  to  see  a  baby  who  is  said  to  be 
screaming  from  colic  and  distended  with  wind, 
the  first  thing  to  do  is  to  assure  oneself  of  the 
correctness  of  this  diagnosis,  so  far  as  it  goes. 
Cohc  is  the  most  common  cause  of  paroxysmal 
screaming,  but  there  are  others — the  irritation 
of  uric  acid  gravel,  or  of  highly  concentrated 
urine,  the  pain  of  otitis  media,  and  the  presence 
of  an  anal  fissure,  for  example.  Fissure  is  a 
cause  of  screaming  fits  which  is  constantly 
overlooked.  The  character  of  the  attacks 
differs  from  that  of  colic.  The  fit  of  screaming 
lasts  for  a  longer  time  and  the  baby  strains, 
arches  its  back  and  straightens  out  the  legs 
instead  of  flexing  them.  On  inspection  a  small 
crack  just  inside  the  anal  canal  is  seen.  These 
small  fissures  quickly  heal  on  the  application  of 
a  little  antiseptic  ointment.  Having  excluded 
these  extra-intestinal  causes  of  pain,  we  must 
remember  that  althougli  colic  is  usually  caused 
by  some  comparatively  trifling  condition,  it 
may  be  due  to  intussusception.  The  abdomen, 
therefore,  should  l)e  carefully  examined  with 
this  possibility  in  mind.  By  inspection  of  the 
abdomen  it  is  usually  not  difficult  to  say  Avhether 
the  flatulence,  Mhich  is  almost  always  present 
along  with  simple  colic,  is  intestinal  or  gastric, 
and  when  we  have  settled  this,  and  have  looked 


at  a  stool  and  obtained  a  history  of  the  diet  and 
digestion,  we  are  in  a  position  to  diagnose  more 
or  less  accurately  what  is  wrong.  Gastric 
flatulence  is  often  caused  by  allowing  the  child 
to  gulp  doA^Ti  feeds  too  quickly  and  to  suck 
air  at  the  same  time.  This  generally  results 
in  a  vomit  ^nthin  a  quarter  of  an  hour  after 
a  feed.  In  gastric  flatulence  due  to  fermentation 
in  the  stomach,  the  vomiting  and  pain  occur 
later. 

The  treatment  of  the  first  variety  of  flatu- 
lence is  to  correct  the  method  of  administer- 
ing the  feeds.  In  the  second  variety,  three  to 
five  grains  of  sodium  bicarbonate  combined 
with  three  or  four  minims  of  spirit  of  chloroform 
will  often  give  relief,  or  three  to  four  grains  of 
bismuth  carbonate  suspended  by  pulv.  trag. 
CO.  in  a  teaspoonful  of  aq.  anethi.  If  there 
is  much  distress  lavage  of  the  stomach  is  the 
most  efficacious  remedy.  Intestinal  disturb- 
ance is,  however,  a  more  frequent  cause  of 
abdominal  pain  than  gastric  flatulence,  and 
when  a  baby  is  fretful,  disinclined  to  suck, 
and  suffering  from  recurrent  attacks  of  pain, 
no  remedy  is  so  quick  and  effectual  in  its  action 
as  a  full  teaspoonful  of  castor  oil.  When  a 
baby  is  actually  screaming  in  an  attack  the 
nurse  should  lay  him  on  his  face  on  her  knee, 
then  on  his  back,  so  that  by  changing  his 
position  frequently  she  may  assist  the  expulsion 
of  flatus.  For  immediate  relief  of  the  pain 
a  small  enema  of  warm  water — two  to  four 
ounces — will  often  soothe ;  warmth  should  be 
applied  to  the  abdomen,  or,  what  is  better, 
the  child  may  be  put  into  a  warm  bath.  The 
most  obstinate  cases  of  cohc  are  those  which 
are  due  to  constipation,  and  if  there  is  any 
reason  to  suspect  this  the  rectum  should  be 
examined.  Sometimes  the  lower  bowel  is 
found  loaded  with  hard  fsecal  masses,  even 
though  a  daily  motion  is  said  to  have  been 
secured.  When  this  is  the  case,  injections  of 
warm  oil,  followed  by  enemata  of  warm  water, 
will  help  to  remove  the  trouble,  but  it  may  be 
necessary  to  scoop  out  the  masses  with  the 
finger.  For  recurring  intestinal  flatulence  and 
colic  half  to  one  grain  of  grey  powder  twice 
or  thrice  a  day  is  often  useful ;  sodium  bi- 
carbonate or  magnesium  carbonate  mav  be 
added.  The  milk  ought  to  be  citrated.  Since, 
however,  colic  is  merely  a  symptom  of  in- 
digestion, its  treatment  forms  a  part  of  the 
larger  subject  of  infant  feeding  which  is  dis- 
cussed in  other  articles  [Infant  Feeding;  Curd 
Indigestion).  J.  S.  F. 

MARASMUS 

Marasmus,  or  wasting,  is  an  exceedingly 
common  occurrence  in  infancy.  Although, 
strictly  speaking,  marasmus  is  only  a  symptom. 
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it  so  often  exists  without  any  discoverable  cause 
and  produces  so  characteristic  a  clinical  picture 
as  to  justify  us  in  speaking  of  it  as  a  disease 
of  infancy.  There  is  no  hard  and  fast  line 
between  mere  failure  to  thrive  and  marasmus, 
but  by  general  consent  the  latter  term  is  re- 
served for  the  bad  cases,  in  which  the  infant's 
weight  is  diminished  by  a  third  or  more  and  in 
which  the  prospect  of  recovery  is  small. 

The  symptoms  of  marasmus  are  too  well 
known  to  require  a  long  description.  The 
infant  is  extremely  emaciated,  there  being  an 
almost  complete  absence  of  subcutaneous  fat. 
The  skin  is  inelastic  and  hangs  in  loose  folds, 
has  lost  its  healthy  colour,  and  is  often  the 
seat  of  intertrigo  or  one  of  the  skin  affections 
due  to  pyogenic  cocci.  The  face  is  pale, 
wrinkled  and  has  lost  its  normal  roundness ; 
the  sucking-pads  are  prominent.  The  infant's 
demeanour  is  listless  ;  it  lies  with  the  arms  and 
legs  flexed  for  the  sake  of  warmth ;  the  cry  is 
feeble.  The  fontanelle  is  usually  depressed 
and  the  outlines  of  the  cranial  bones  are  dis- 
tinctly seen.  In  cases  of  pure  marasmus 
physical  examination  seldom  reveals  anything 
further.  The  abdomen  is  soft  and  can  be 
easily  palpated ;  the  lungs  are  normal  save, 
perhaps,  for  a  few  rhonchi ;  the  heart-sounds  are 
feeble.  The  mouth  may  be  coated  with  thrush  ; 
there  is  usually  neither  vomiting  nor  diarrhoea. 
The  bowels  are,  as  a  rule,  constipated  and  the 
motions  hard,  pale  and  scanty.  The  appetite 
may  be  good  or  even  excessive ;  in  some  cases, 
ho\\ever,  the  infant  is  disinclined  to  suck. 
Albuminuria  is  not  uncommon. 

When  we  meet  with  a  case  of  marasmus  it  is 
of  the  greatest  importance  to  endeavour  to 
ascertain  its  origin,  because  the  prospect  of 
recovery  depends  to  a  large  extent  on  whether 
or  not  a  remediable  cause  exists.  The  following 
are  among  the  most  common  organic  causes 
of  wasting  in  infancy  :  (1)  congenital  heart 
disease;  (2)  latent  empyema;  (3)  mongolism; 
(4)  hypertrophy  of  the  pylorus ;  (5)  in  some 
cases,  congenital  syphilis,  when  evidences  of 
the  disease  will  be  obtained.  It  is,  however, 
an  error  to  base  a  diagnosis  of  syphilis  on  wast- 
ing alone :  (6)  tuberculosis  is  a  rare  cause  of 
w^asting  during  the  first  months  of  life.  If 
after  a  careful  physical  examination  no  organic 
lesion  can  be  discovered,  we  have  to  do  with 
simple  marasmus,  and  the  next  point  which 
requires  consideration  is  the  past  and  present 
state  of  the  digestive  functions.  Inquiry  should 
therefore  be  made  as  to  the  diet,  particularly 
(1)  the  exact  quantities  of  food  given,  and  (2) 
whether  the  food  consisted  chieflj^  of  milk,  or 
chiefly  of  carbohydrate,  or  whether  fat  was 
in  excess.  Furtlier,  we  must  ascertain  whether 
the  baby  vomits,  or  whether  he  has  diarrhoea. 
Contrary  to  what  might  be  anticipated,  the  cases 


of  marasmus  which  are  most  likely  to  improve 
under  treatment  are  those  in  which  there  is  a 
history  of  improper  feeding,  causing  chronic 
vomiting  and  diarrhoea.  The  worst  cases  are 
those  in  which  the  previous  diet  does  not  seem 
to  have  been  unsuitable,  and  in  A\hich  the 
wasting  is  the  only  symptom. 

The  treatment  of  marasmus  is  difficult  and 
unsatisfactory.  It  is  most  essential  to  weigh 
the  patient  regularly,  once  or  twice  a  week ;  in 
no  other  way  can  the  progress  be  judged  of. 
If  circumstances  admit,  a  wet-nurse  should 
be  procured.  Many  of  these  cases  can  be 
saved   in   no   other   way.     In   most  instances, 

i  however,  we  are  compelled  to  resort  to  artificial 
feeding,  and  our  choice  of  a  food  is  guided 
to  some  extent  by  the  previous  history.  Maras- 
mus is  more  often  due  to  over  or  improper 
feeding,  than  to  under-feeding ;  it  may  be  that 
some  particular  food  element  is  in  excess. 
Whatever  the  error  be,  we  try  to  counteract  it 
by  arranging  a  diet  which  tends  to  the  other 
extreme.  Thus,  if  the  infant  has  been  given 
too  much  cow's  milk,  eliminate  milk  altogether 
for  a  time,  and  give  albumin  water  supple- 
mented by  a  malted  or  unmalted  starch.  On 
the  other  hand,  marasmus  may  have  followed 
a  diet  too  rich  in  carbohydrate ;  in  that  case, 
diluted  milk  may  be  tried.  As  a  rule,  however, 
no  specific  error  in  the  feeding  can  be  made  out, 
and  under  these  circumstances  one  might  begin 
with   peptonized  milk,   diluted  with   an  equal 

j  bulk  of  water,  and  if  this  be  well  borne  the  pep- 

I  tonization  can  then  be  gradually  discontinued. 
Both  from  the  point  of  view  of  treatment  and 
of  prognosis  the  amount  of  milk  given  is 
of  great  importance.  The  nutritive  require- 
ments of  a  normal  infant  are  met  by  a  daily 
quantity  of  milk  equalling  from  one-tenth  to 
one-fifth  of  its  body  weight — on  an  average, 
about  one-seventh,  and  on  this  quantity  an 
infant  ought  to  thrive.     In  bad  marasmus  this 

I  rule  does  not  hold.  We  find  that,  although 
the  child  is  digesting  a  quantity  of  milk  suffi- 
cient for  its  needs,  its  weight  remains  stationary 
or  falls.  This  is  a  very  bad  sign,  because  it 
shows  that  the  assimilative  powers  are  pro- 
foundly disturbed.  From  the  point  of  view 
of  treatment  it  is  also  important  because,  if  an 
infant  is  taking  a  quantity  of  milk  adequate 
to  the  normal  requirements,  and  is  not  gaining 
weight,  it  is  useless  to  increase  the  amount  in 
the  hope  of  doing  good ;  instead,  a  comjjlete 
change  of  diet  should  be  tried.  At  present  we 
are  quite  ignorant  of  the  pathology  of  marasmus, 
and  of  the  nature  of  the  underlvine  metabolic 
disorder,  and  if  an  ordinary  well-regulated  diet 
fails,  it  is  necessary  to  experiment.  The  follow- 
ing are  sometimes  successful,  though  it  is 
impossible  to  predict  what  will  suit  a  given  case  : 
(1)    Dried    milk    preparation,  such    as  Glaxo; 
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(2)  soluble   albumins,   such   as   albulactin ;    (3) 

artificial  foods,  such  as  Allenbury;  (4)  butter- 
!     milk  (see  Curd    Indigestion).     Thyroid  extract 

(1  gr.   thrice   daily)   is   sometimes   of   striking 

benefit,  and  should  always  be  tried.  If  no 
■     good  is  seen  in  the  course  of  a  fortnight,  it 

may  as  well  be  discontinued.  Otherwise,  drugs 
!     are  of  no  value.      Marasmic  infants  ought  to 

be  kept  warm,  and  the  general  hygienic  sur- 
'  roundings  should  be  as  good  as  possible.  It  is 
'     often  advisable  to  send  them  out  of  town,  into 

the  countr}^,  especially  in  warm  weather. 

J.  S.  F. 

CONGENITAL    PYLORIC    STENOSIS 

This  is  a  condition  manifesting  itself  during 
the  first  days  or  weeks  of  life  and  associated 
either  with  spasm  only,  or  with  spasm  and 
hypertrophy  of  the  pylorus.  The  affection  is 
to  be  recognised  by  the  presence  of  the  following 
symptoms:  (1)  vomiting,  (2)  constipation,  (3) 
rapid  wasting,  (4)  visible  peristalsis  of  the 
stomach  wall,  (5)  a  palpable  pyloric  tumour, 
and  (6)  the  absence  of  all  signs  of  any  grave 
constitutional  disease. 

Vomiting  is  the  first  sign  and,  coming  on  as 
it  usually  does  during  the  first  few  days  or 
weeks  of  life  in  an  apparently  healthy  infant, 
it  is  usually  ascribed  to  the  food.  It  persists, 
however,  in  spite  of  many  changes  in  the 
feeding  methods,  and  one  may  note  that  although 
each  new  food  tried  may  appear  to  be  successful 
at  first,  the  vomiting  soon  returns.  No  nausea 
or  distress  accompanies  an  attack  of  vomiting, 
and  as  soon  as  the  stomach  is  empty  the  child 
is  ready  for  another  feed.  The  vomited  matter 
consists  of  altered  food  and  mucus,  but  con- 
tains no  bile,  and  only  in  the  later  stages  some 
altered  blood.  The  stomach  becomes  dilated 
and  hypertrophied  and  at  the  same  time  the 
vomiting  becomes  more  forcible,  or  "  projec- 
tile," as  it  is  called.  Constipation  is  next 
observed  and  the  small  motions  passed  contain 
little  faecal  matter.  Examination  of  the  abdo- 
men after  a  meal  will  show  a  characteristic 
peristaltic  movement  of  the  stomach,  a  series 
of  contractions  passing  from  under  the  ribs 
on  the  left  side  above  the  umbilicus  towards 
the  right  side.  In  some  cases  the  pylorus  can 
be  felt  as  a  hard  movable  tumour  lying  below 
the  liver.  The  result  of  the  pyloric  obstruction 
is  that  the  infant  dies  slowly  of  starvation. 
Little  or  no  food  passes  the  pylorus,  and  even 
water  enters  the  system  with  difficulty.  The 
face  becomes  pinched  and  senile  in  appearance, 
the  muscles  waste,  the  body  appears  to  be 
drying  up,  the  skin  is  shrivelled,  and  the  tempera- 
ture is  subnormal.  The  cry  changes  to  a  more 
or  less  constant  whining,  the  result  of  hunger, 
which  is  relieved  only  temporarily  by  food. 


Opinion  is  still  divided  as  to  whether  the 
treatment  of  this  condition  should  be  medical 
or  surgical.  Medical  treatment  should  always 
be  given  a  trial  in  the  first  instance.  The 
object  is  to  supply  a  non-irritating  food  which 
is  digestible  and  leaves  no  solid  residue  in  the 
stomach.  Warm  normal  saline  solution  may  be 
given  at  first  for  twenty -four  hours  so  as  to  rest 
the  stomach.  Breast  milk,  peptonized  milk,  weak 
albumen  water,  whey,  raw  meat  juice  and  malt 
extract  are  suitable  foods  to  try.  The  feeds 
should  be  small,  one  to  tAVo  ounces  at  a  time, 
and  given  at  frequent  intervals,  one  to  two 
hours  by  day  and  less  frequently  by  night. 
The  vomiting  is  caused  by  the  accumulation 
of  food  in  the  stomach,  and  this  is  to  be  checked 
by  gastric  lavage,  once  or  twice  a  day  at  first 
and  later  according  to  the  findings  as  regards 
undigested  food.  The  wash-out  also  shows 
whether  the  food  given  is  being  digested  and 
is  capable  of  passing  the  pylorus.  The  system 
calls  for  the  presence  of  much  more  fluid  than 
can  at  first  be  tolerated  by  the  stomach,  so 
that  it  is  often  advisable  to  give  saline  injections 
either  per  rectum  or  subcutaneously.  Opium, 
belladonna  and  bromides  have  been  recom- 
mended for  the  relief  of  the  pyloric  spasm,  but 
as  a  rule  they  do  little  or  no  good. 

While  the  above  medical  treatment  will 
prove  completely  successful  in  a  number  of 
cases,  in  others  it  fails.  The  prolonged  care 
and  attention  which  are  necessary  are  only 
available  in  the  case  of  well-to-do  patients. 
In  hospitals  such  young  infants  do  not  thrive 
as  a  rule,  and  often  they  are  reduced  to  a  very 
low  ebb  before  admission.  Surgical  treatment 
by  gastro-jejunostomy  or  pyloro-plasty  is  some- 
times followed  by  excellent  results,  but  such 
an  operation  is  always  very  serious  at  this  early 
age  and  in  these  debilitated  subjects.  Even 
after  a  successful  operation  the  sudden  entrance 
of  food  into  the  bowel,  which  has  been  lying 
inactive  for  weeks,  may  induce  severe  and 
fatal  diarrhoea.  G.  A.  S. 

ABDOMINAL    PAIN 

Abdominal  pain  may  occur  locally  in  the 
abdominal  wall  as  the  consequence  of  rheumatic 
myalgia,  from  inflammation  of  the  sheaths  of 
the  muscles  or  from  peritonitis.  On  the  other 
hand,  the  pain  may  be  referred  from  the  central 
nervous  system,  as  in  tabes  dorsalis,  spinal  caries 
or  herpes  zoster.  More  commonly  it  is  referred 
from  the  thoracic,  abdominal  or  pelvic  organs. 
Disease  of  the  abdominal  organs  themselves, 
which  is  the  commonest  cause  of  abdominal  pain, 
does  not  lead  to  the  production  of  local  pain,  for 
these  organs  are,  in  the  ordinary  sense,  insensi- 
tive to  tactile  and  other  forms  of  stimulation 
which  produce  pain,  and  only  give  rise  to  sensa- 
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tions  of  referred  pain  in  superficial  areas  of 
the  abdominal  wall,  which  are  supplied  by- 
sensory  nerves  belonging  to  the  corresponding 
spinal  segments.  These  referred  pains  are  so 
constant  and  defniite  in  their  distribution,  that 
from  their  accurate  localisation  a  reliable 
diagnosis  may  often  be  made  of  the  particular 
abdominal  organ  which  is  the  seat  of  disease. 
Unfortunately,  young  children  seldom  describe 
the  situation  of  these  referred  pains  with 
accuracy  sufficient  for  the  purpose  of  a  definite 
diagnosis,  but  since  the  seat  of  the  subjective 
pain  not  infrequently  corresponds  with  areas 
of  superficial  hj^ersesthesia,  what  is  wanting 
in  the  first  method  of  diagnosis  may  be  supple- 
mented by  information  derived  from  the  second. 
Hence,  when  a  child  complains  of  abdominal 
pain  it  is  desirable,  Allien  possible,  to  maj)  out 
on  the  abdominal  superficies  any  existing  area 
of  hypersesthesia  by  gentle  scratching  with  the 
point  of  a  needle.  If  such  an  area  can  be 
mapped  out  and  it  is  found  to  correspond  with 
the  site  of  the  subjective  pain,  the  correctness 
of  the  diagnosis  is  doubly  probable. 

In  disease  of  the  stomach  there  is  referred  pain 
which  corresponds  to  the  peripheral  distribution 
of  the  fifth,  sixth,  seventh  and  eighth  dorsal 
segments,  and  it  is  for  the  most  part  locahsed 
along  the  mid-abdominal  line  between  the  tij3 
of  the  xiphisternum  and  the  umbilicus.  Disease 
of  the  cardiac  end  of  the  stomach — an  ulcer,  for 
instance- — causes  pain  in  the  upper  third  of 
this  line,  disease  of  the  pyloric  region  causes 
pain  in  the  middle  third,  while  disease  of  the 
median  section  of  the  stomach  causes  pain  to 
be  referred  to  the  lower  third  of  this  line.  Pain 
is  also  sometimes  felt  in  the  jaw  and  neck,  owing 
to  the  central  connections  of  the  pneumogastric, 
which  supplies  the  stomach,  and  the  trigeminal 
nerve,  M'hich  supphes  sensory  filaments  in  these 
areas. 

hi  disease  of  the  duodenum  the  pain  is  referred 
to  the  central  abdominal  line  just  above  the 
umbihcus,  and  sometimes  to  the  right  of  this 
line  just  below  the  ribs,  to  the  area,  in  fact, 
M'hich  corresponds  with  that  of  a  distended  gall 
bladder. 

In  disease  of  the  small  and  large  intestine  the 
seat  of  the  pain  is  chiefiy  in  the  umbilical  area. 
As  a  rule  it  is  not  very  clearly  defined  and  tends 
to  be  migratory  and  intermittent — tAvo  most 
important  diagnostic  features.  If  the  small 
intestine  is  the  seat  of  disease  the  pain  is  mainly 
umbilical,  if  the  large  intestine  is  affected  the 
pain  may  be  in  the  middle  line  of  the  hj^po- 
gastrium.  If  the  disturbance  be  at  the  splenic 
flexure — a  by  no  means  uncommon  site — the 
pain  is  seldom  below  the  middle  of  the  hypo- 
gastrium.  If  the  disease  is  of  the  descending 
limb  of  the  colon,  the  pain  is  referred  below  the 
middle  point  of  the  hypogastrium. 


In  disease  of  the  vermiform  appendix  the  pain 
is  usually  referred  to  the  umbilical  area.  Some- 
times, however,  to  the  right  iliac  region,  while 
there  may  be  pain  also  and  some  stiffness  in 
the  lower  part  of  the  erector  spinae. 

Areas  of  superficial  hyperaesthesia  can  seldom 
be  mapped  out  on  the  abdomen  in  cases  of 
disease  of  the  intestines. 

1 71  disease  of  the  gall  bladder  and  ducts  the 
painful  areas  include — 

1.  Back,  side  and  front  of  abdomen. 

2.  Right  shoulder  and  outer  side  of  right  arm. 

3.  Head  and  face. 

In  renal  disease,  especially  renal  calculus,  pain 
is  felt  in  the  ihac  region,  groin  and  testicle,  in 
fact  in  the  peripheral  distribution  of  nerves  of 
the  eleventh  and  tweKth  dorsal  segments  and 
of  the  first  and  second  lumbar.  The  pain  may 
be  confined  to  the  side  opposite  the  lesion  (the 
reno-reflex). 

In  disease  of  the  pancreas  the  pain  is  referred 
to  the  middle  line  of  the  epigastrium,  and  is 
most  marked  about  one  inch  above  the  um- 
bihcus ;  the  pain  may  extend  round  the  left 
side  or  even  to  the  infrascapular  region. 

In  disease  of  the  uterus,  ovaries  and  tubes  in 
female  children  the  pam  is  referred  to  the  areas 
supphed  by  the  eleventh  and  twelfth  dorsal 
segments,  and  by  the  lumbar  and  sacral  nerves, 
especially  the  third  and  fourth  sacral.  Hence 
pain  is  felt  in  the  lower  part  of  the  hj-pogastrium, 
lumbar  and  sacral  regions  behind,  and  the  ihac 
in  front  and  occasionally  down  the  legs.  The 
seat  of  pain  most  diagnostic  of  disease  of  these 
organs  is  situated  tMO  inches  to  the  inner  side 
of  the  superior  iliac  spine  on  the  left. 

It  is  important  to  remember  that  in  pneumonia 
and  pleurisy  the  pain  is  often  referred  to  the 
epigastrium,  and  that  in  hip  disease  it  may  be 
referred  to  the  ihac  fossae,  as  Avell  as  to  the 
epigastrium.  The  site  of  abdominal  pain  alone 
can  not  be  trusted  to  afford  a  reliable  diagnosis, 
but  taken  in  conjunction  "with  its  character  and 
duration  it  affords  supplementary  evidence  of 
the  greatest  value  in  arriving  at  a  correct 
diagnosis  of  the  organ  affected. 

The  treatment  of  abdominal  pain  must  be 
conducted  in  accordance  with  the  directions 
given  under  the  secticns  devoted  to  the  organs 


affected. 


E.  P. 


INDIGESTION    AFTER    INFANCY 

The  varieties  of  indigestion  included  under 
this  heading  may  be  classified  according  to 
the  organ  mainly  affected,  as  gastric,  intestinal, 
pancreatic,  etc. ;  or  according  to  the  predomi- 
nant symptoms,  vomiting,  diarrhoea,  colic,  etc. 
All  classifications  are,  however,  unsatisfactory 
owing  to  the  functional  dependence  of  one 
digestive  organ  upon  another,  and  to  the  fact 
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:   that  the  disturbance  is  seldom  confined  to  one 
,   organ.     From   the   point  of  view  of  treatment 
it  is  important  to  discover  the  organ  primarily 
in  fault. 

Gastric  Indigestion. — In  primary  disturbances 
i  of  gastric  digestion  vomiting  is  nearly  always 
a  prominent  symptom.  In  acute  gastritis 
there  are.  in  addition,  epigastric  pain,  thirst 
and  a  red  tongue.  In  chronic  h\'perchlor- 
hydria  or  hyperacidity  of  the  gastric  con- 
tents, there  are  epigastric  pain,  heartburn  and 
a  sinking  or  hungry  feeling  before  meals ; 
the  diagnosis  may  be  confirmed  by  a  test 
i  meal  and  an  analysis  of  the  chyme.  In 
'  achylia,  a  condition  in  which  HCl  and 
pepsin  are  absent  from  the  gastric  secretion, 
or  present  in  greatly  reduced  amount,  there 
are  gastric  and  abdominal  pain,  diarrhoea  of 
an  offensive  character,  much  undigested  food 
in  the  motions,  and  often  marked  wasting. 
In  dilatation  of  the  stomach,  pyloric  spasm, 
hour-glass  contraction  and  other  disturbances 
of  the  motor  functions,  in  addition  to  character- 
istic vomiting,  epigastric  pain  or  discomfort, 
and  visible  enlargement  or  peristaltic  movements 
of  the  viscus.  there  may  be  nervous  symptoms, 
such  as  headache,  restlessness  or  even  tetany. 
The  size  of  the  stomach  and  the  character  of  its 
motor  functions  may  be  demonstrated  by  the 
administration  of  a  large  dose  of  bismuth  and 
an  ordinary  test  meal,  and  subsequent  X-ray 
observations. 

In  acute  gastritis  the  treatment  is  suspension 
of  all  food  for  tM-enty-four  hours  or  longer — 
the  administration  of  milk  of  magnesia,  carbon- 
ate of  bismuth  and  opium.  Heat  may  be 
applied  to  the  epigastrium,  and  thirst  may  be 
assuaged  by  small  pieces  of  ice  given  by  the 
mouth.  In  hyperacidity  the  treatment  is  the 
avoidance  of  all  highly  flavoured  foods,  and 
the  administration  of  simple  meals  of  milk, 
jeUies,  vegetables,  fruit  and  carbohydrates,  and 
the  exhibition  of  alkalies  and  bismuth  some  two 
hours  after  food  when  the  feeling  of  hunger 
begins  to  return. 

In  achylia  the  treatment  is  pepsin  or  papain 
and  hydrochloric  acid  immediately  after  meals, 
and  in  disturbances  of  the  motor  functions 
of  the  stomach  lavage  is  often  most  useful, 
especially  if  combined  with  small  and  rather 
concentrated  meals  at  somewhat  long  intervals. 
Pancreatic  Indigestion,  especially  when  com- 
bined Anth  hepatic  insufficiency,  is  very  common 
in  early  childhood.  Under  such  conditions 
there  are  loss  of  weight,  loss  of  appetite, 
copious  light-coloured  stools  which  contain 
a  great  excess  of  fat,  an  unpleasant  odour  to 
the  breath,  and  a  tongue  which  is  coated  at  the 
back  and  strawberry  marked  at  the  tip  with 
prominent  red  papillae.  The  diagnosis  may 
be    clenched    by   the   administration    of    Prof. 


Sahlis'  keratin-coated  pills  of  iodoform.  This 
test  is  a  means  of  estimating  whether  the  pan- 
creatic secretion  is  active  or  not,  for  trypsin 
is  necessary  for  the  digestion  of  the  keratin 
coating,  and  the  liberation  of  the  iodoform  in 
the  intestine.  Soon  after  iodoform  is  set  free, 
iodine  in  the  form  of  iodides  or  iodates  can 
be  detected  in  the  saliva,  b}-  testing  \yiih. 
chloroform  and  nitric  acid ;  if  present  a  pink 
coloration  is  imparted  to  the  chloroform.  If 
pancreatic  secretion  is  inactive  no  iodine  appears 
in  the  saliva. 

The  treatment  for  pancreatic  indigestion  is 
the  administration  of  a  saline  aperient  in  the 
morning,  and  half  a  drachm  of  liquor  pancreatis 
after  each  meal. 

Intestinal  Indigestion  is  probablv  the  common- 
est form  of  indigestion  among  3'oung  children. 
It  generally  takes  the  form  of  mucous  enteritis 
or  colitis,  and  is  due  to  over-feeding,  the  con- 
sumption of  indigestible  and  irritating  foods, 
or  to  cold.  In  recent  cases  the  stools  are  copious, 
Light-coloured,  fatty  and  offensive,  and  they 
always  contain  large  quantities  of  mucus. 
This  mucus  is  not  al^'ays  apparent  unless  the 
faeces  are  broken  up  in  a  large  quantity  of 
water;  large  pieces  of  mucus  or  even  casts 
of  the  bowel  may  then  be  detected.  In  long- 
standing cases  the  motions  may  be  scybalous 
and  coated  with  inspissated  mucus  and  blood. 

The  appetite  is  generally  bad,  but  may  be 
ravenous,  and  there  is  nearly  ahvays  serious 
loss  of  weight.  The  child  is  fretful,  has  night 
terrors,  grinds  his  teeth,  is  pale,  sallow  and  has 
dark  rims  round  his  eyes.  The  breath  is  often 
offensive,  and  there  are  frequent  colicky  pains, 
generally  along  the  course  of  the  colon,  and 
especially  at  the  splenic  flexure.  These  pains 
recur  at  the  taking  of  meals,  when  the  bowels 
are  moved,  or  \\\t\\  violent  phj^sical  exercise. 
The  "pain  in  the  chest,"  or  the  so-called 
"  stitch  in  the  side  "  so  comnionlj'  complained 
of  by  children,  is  often  due  to  a  chronic  form  of 
mucous  colitis.  The  incomplete  digestion  and 
accumulation  of  food  "which  is  inseparably 
associated  yyith.  this  condition  leads  to  in- 
testinal fermentation  and  decomposition,  and 
the  whole  series  of  nutritional  disturbances 
and  nervous  symptom  which  are  the  concomit- 
ant of  a  toxaemia  of  this  kind. 

The  treatment  is  severe  restriction  of  carbo- 
hydrate foods,  the  avoidance  of  aU  pips,  seeds, 
husks,  skins,  etc.,  which  are  calculated  to  irritate 
the  intestinal  mucous  membrane.  The  food 
should  consist  chiefly  of  skimmed  milk,  jellies, 
eggs,  broths,  digestible  vegetables,  and  protein 
foods  or  biscuits.  A  teaspoonful  of  sulphate  of 
sodium,  sulphate  of  magnesium,  and  carbonate 
of  sodium  in  equal  parts  should  be  given  every 
morning  in  the  form  of  an  effervescing  draught 
with  lemon  or  orange  juice.     After  each  meal 
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a  tablespoonful  of  the  following  emulsion 
should  be  given  : — 

R     Liquoris  Pancreatis  ]\  xv 
Calcii  Hypophosphitis  gr.  i 
01.  Cinnamomi  ]\  J 
Acid.  Benzoic  gr.  | 
Glusidi  gr.  ^ 

Paraflfini  Liquidi  Puri  B.P.  3  i 
Decoct um  Chondri  Crispi  ad  5  ss. 

The  good  influence  of  this  emulsion  in  inhibit- 
ing intestinal  decomposition,  and  in  promoting 
digestion  and  assimilation  is,  as  a  rule,  immedi- 
ately apparent.  E.  P. 

DENTAL    CARIES    IN    CHILDREN 

Caries  of  the  Teeth  is  due  to  the  decalcification 
or  demineralization  of  the  enamel  and  dentine 
and  to  the  subsequent  disintegration  of  the 
organic  matrix  by  the  action  of  peptonizing  and 
liquefying  bacteria.  The  decalcification  is  due 
to  the  eroding  action  of  acids  introduced  into 
the  mouth  or  generated  in  situ  by  the  fer- 
mentation of  carbohydrate  food  left  as  a  residue 
in  the  mouth  after  eating.  Teeth  present  vary- 
ing degrees  of  vulnerability  or  resistance  to  these 
disintegrating  agencies  in  accordance  with  the 
character  of  the  initial  structure,  their  subse- 
quent nutrition,  the  health  of  the  individual, 
the  uses  to  which  they  are  subjected,  the 
neutralizing  poAVer  of  the  saliva  and  the  facility 
with  which  the  latter  can  reach  the  affected 
part.  It  is  now  generally  believed  that  the 
most  potent  factor  in  the  determination  of 
caries  is  the  presence  of  carbohydrate  food  left 
in  contact  with  the  teeth,  and  the  longer  such 
residue  is  allowed  to  remain  undisturbed  the 
more  serious  is  the  damage.  Hence,  owing  to 
the  tenacity  with  which  it  adheres  to  the  teeth 
pappy  carbohydrate  food  when  eaten  by  children 
just  before  bedtime  is  a  prolific  source  of 
dental  caries. 

Irregular  arrangement  of  the  teeth  and  want 
of  smoothness  in  their  surfaces  interfere  Avith 
the  natural  processes  whereby  the  teeth  are 
freed  from  adherent  matter  and  kept  clean. 

Dental  caries  is  now  so  common  among  all 
classes,  and  especially  among  the  proletariat, 
that  its  prevention  has  become  one  of  the  most 
vital  problems  for  the  consideration  of  public 
health  authorities  and  school  hygienists.  The 
education  of  teachers,  parents  and  children  in 
the  rational  methods  of  teeth  preservation  must 
be  the  first  step  towards  reform.  The  following 
are  the  most  important  prophylactic  measures. 

In  the  first  place  quite  young  children  or  even 
infants  must  be  taught  the  habit  of  thorough 
mastication  of  food  by  the  eating  of  relatively 
hard  varieties  of  food  from  the  time  of  the 
eruption  of  the  milk  teetli.     At  first  hard  crusts 


and  biscuits  may  be  given  for  this  purpose,  and 
later  fruits,  nuts  and  other  fibrous  varieties  of  ' 
food,    which    require    active    mastication   and  ■ 
which  give  exercise  to  the  jaws  and  teeth.     Since 
most  of  these  foods  actually  clean  the  teeth  it  is 
important  that  they  should  be  given  at  the  end 
rather  than  during  or  at  the  commencement  of 
the  meal.     Secondly  no  food  or  sweets  sliould  be 
allowed   between  meals,  and  every  precaution 
should  be  taken  to  ensure  a  clean  mouth  during 
the  hours  of  sleep.     The  necessity  for  the  fre- 
quent use  of  the  tooth  brush  has  been  greatly 
exaggerated,  for,  even  at  the  best,  its  efficiency 
in  cleaning  the  teeth  is  insignificant  as  compared 
with  the  eating  of  hard  and  detergent  articles 
of  food.     None  the  less  its  use  should  not  be 
neglected    before    retiring    for    the    night.     A 
moderately   hard  tooth    brush   should   be  em- 
ployed   with    a    crenated    edge.     The   greatest 
attention  should  be  paid  to  cleaning  the  biting 
surfaces  of  the  molars  and  to  the  interspaces 
between  the  teeth.     Care  should  be  taken  not 
to  injure  the  dehcate  gingival  fringes  of  the  gums 
by  misapplied  energy.      Antiseptic  dentifrices 
cannot   be  dej^ended   upon   to   prevent   dental 
caries,  the  natural  defences  of  the  mouth  against 
sepsis  should   be  fostered,   and   above   all  the 
mouth  should  be  kept  free  of  food  debris.     On 
the  other  hand,  the  free  rinsing  or  swilhng  of 
the  mouth  with  warm  water  at  the  end  of  a  meal 
or   before   retiring   for   the   night   has   distinct 
advantages,  and  for  the  neutrahzation  of  acid 
products  there  is  no  better  mouth  wash  than 
milk  of  magnesia  ;    in  rheumatic,  rachitic  and 
other  conditions  in  M'hicli  there  is  any  tendency 
to  an  acidosis  or  to  acidity  of  the  blood,  this 
precaution  is  especially  indicated. 

Caries  must  be  sought  for  at  points  at  which 
one  tooth  is  liable  to  injure  another  by  contact 
or  pressure,  at  the  exposed  roots,  and  in  the 
depressions  of  the  molars,  and  when  found  can 
only  be  checked  from  further  progress  by  a 
proper  "  stopping."  E.  P. 

CONSTIPATION   IN  CHILDREN 

For  practical  purposes  it  is  convenient  to 
consider  constipation  in  infants  and  older 
children  separately. 

Constipation  in  infants. — In  infants  constipa- 
tion may  be  due  to  a  malformed  anus  or  rectum, 
to  "  congenital  "  dilatation  of  the  colon  (Hirsch- 
sprung's disease),  to  hypertrophic  pyloric 
stenosis  or  to  pyloric  spasm ;   or  to  cretinism. 

Apart  from  such  conditions  as  these,  constipa- 
tion is  common  enough  in  babies,  particularly 
in  those  fed  at  the  breast.  An  excess  of  protein 
or  a  deficiency  of  fat  in  the  milk  predisposes  to 
intestinal  stasis,  since  the  delicate  musculature 
of  the  infant's  intestine  is  unable  to  propel 
onwards   intestinal   contents  if   bulky  or  dry. 
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In  the  same  way  a  diet  of  undiluted  cow's 
milk,  citrated  or  sterilized,  perhaps  predisposes 
slif^htly  to  constipation.  Starvation  must  not 
be  forgotten  as  a  cause  of  constipation.  Where 
much  vomiting  is  present  such  an  explanation 
of  constipation  is  obvious,  but  in  breast-fed  l 
infants  Avho  do  not  vomit,  starvation  may  be 
overlooked.  The  only  method  of  gauging 
accurately  the  amount  of  milk  obtained  by  a 
baby  from  the  breast  is  to  Aveigh  the  child 
carefully  before  and  after  a  feed. 

Symptoms.  Normally  the  stools  during  the 
first  two  months  of  life  number  four  daily. 
After  the  first  week  they  are  yellow  in  colour 
and  of  a  shghtly  sour,  non-fseculent  odour. 
Gradually  they  become  darker,  more  faeculent 
and  less  frequent.  During  the  second  year  the 
bowels  act  twice  in  the  twenty-four  hours,  and 
during  the  third  year  the  motions  become 
formed. 

With  constipation  the  bowels  act  once  in  one, 
two  or  three  days,  or  even  less  frequently.  The 
motions  become  hard  and  dry,  often  pale  and 
chalky.  In  severe  cases  little  pellets  of  dark 
feecal  material  are  passed.  Defsecation  is 
accompanied  by  screaming  and  much  straining ; 
occasionally  slight  haemorrhage  occurs. 

When  constipation  arises  acutely,  particularly 
Vvhere  the  gastro-intestinal  tract  has  previously 
been  out  of  order,  various  symptoms  result  from 
the  absorption  of  toxins  from  the  bowel  :  fever 
and  drowsiness  are  frequent,  and  convulsions 
may  occur. 

In  chronic  cases  of  constipation  in  infants  the 
two  most  prominent  symptoms  are  those  of 
colic  and  wasting.  Colic  can  be  recognized  by 
the  way  the  infant  draws  its  legs  up  and  by  the 
relief  afforded  by  the  passage  of  faeces  or  flatus. 
Wasting  does  not  occur  in  all  constipated 
infants.  Many  babies  at  the  breast,  for  in- 
stance, do  extremely  well,  although  they  are 
habitually  somewhat  constipated.  On  the  other 
hand,  there  are  cases  in  which  failure  to  gain 
weight  sjaichronizes  with  periods  of  constipa- 
tion, and  in  which  treatment  must  be  directed 
towards  relieving  the  condition  of  the  bowels 
before  satisfactory  progress  is  made.  In  a  few 
instances  the  emaciation  is  extreme,  and  here 
some  cause  such  as  starvation,  hypertrophic 
pyloric  stenosis,  or  Hirschsprung's  disease  should 
be  carefullv  sought. 

Treatment.  For  a  purge  m  a  case  of  acute 
constipation  no  drugs  are  better  than  castor  oil 
or  calomel.  For  an  infant  of  one  year  the  dose 
of  these  is  one  drachm  and  one  grain  respectively. 
The  peculiarity  of  castor  oil  is  that  its  efficient 
aperient  action  is  followed  by  a  sedative  or 
constipating  action,  which  may  or  may  not  be 
advantageous.  It  must  be  clearly  understood 
that  the  regular  administration  of  a  castor  oil 
mixture  containing  up  to  five  minims  of  oil  will 


not  provoke  a  regular  action  of  the  bowels,  but 
will  have  only  a  constipating  effect.  Such  a 
mixture  is  invaluable  in  cases  of  diarrhoea  but  is 
harmful  in  cases  of  constipation. 

Constipation  in  breast-fed  infants  must  for 
the  most  part  be  treated  on  the  lines  about  to  be 
described.  In  a  few  cases  it  is  possible  to  alter 
the  character  of  the  mother's  milk  suffi^ciently 
to  overcome  the  constipation.  Malt  extract, 
for  instance,  may  be  administered  to  the  mother 
in  order  to  increase  the  amount  of  fat  in  her 
milk. 

Chronic  cases  of  mild  constipation  in  infants 
may  be  treated  by  the  addition  of  barle^^-water, 
brown  sugar  or  cream  to  the  diet.  Water  may 
be  given  between  feeds  in  order  to  increase  the 
fluidity  of  the  intestinal  contents.  Magnesia  or 
a  drachm  of  manna  in  milk  may  be  sufficient  in 
very  mild  cases.  Olive  oil  (one-half  to  one 
drachm  once  or  twice  daily)  is  rather  more 
efficient.  Grey  powder,  given  in  one-quarter  to 
one-half  grain  doses  thrice  daily,  is  very  useful 
in  slight  cases  and  a  valuable  adjunct  to  other 
measures  in  more  severe  instances.  It  may  be 
combined  with  two  or  three  grains  of  sodium 
bicarbonate  if  there  is  colic. 

In  more  severe  cases  the  bowels  must  be  kept 
open  by  daily  injections  of  olive  oil  or  by  soap 
suppositories  until  a  regular  action  is  obtained 
by  other  means.  Abdominal  massage  is  of  the 
greatest  value  and  should  be  ordered  in  all 
severe  cases.  It  is  best  done  by  trained  hands 
but,  if  necessary,  the  child's  mother  may  be 
instructed  to  rub  the  abdomen  along  the  course 
of  the  colon.  Combined  with  massage  mild 
aperients  will  often  suffice.  Should  they  fail 
such  a  mixture  as  the  following  may  be  ordered  : 

R — Sod.  Sulph.  gr.  v-x 

Ext.  Case.  Sag.  Liq.  T[|^x-xv 
Tr.  Nucis  Vom.  ni^ss-i 
Tr.  Belladonnae  lll^i 
Aq.  Menth.  Pip.  ad  3  i-ii 

This  should  be  given  once  to  thrice  daily,  as 
necessary,  and  in  small  doses  should  be  ad- 
ministered for  several  months  to  effect  a  com- 
plete cure.  For  a  stronger  mixture  add  ten  to 
twenty  minims  of  syrupus  sennae. 

Constipation  in  Older  Children. — Painful  con- 
ditions of  the  anus,  fissure  or  haemorrhoids  are 
rare  causes.  Intracranial  disease  and  mental 
deficiencj^  are  associated  with  constipation. 

Errors   in   regime   and   education   are    more 

important.      Lack   of   exercise   and   fresh   air, 

!   and  imperfect  education  in  regular  habits  and 

overcoming  shyness  are  important  predisposing 

causes  in  chronic  cases. 

The  commonest  dietetic  causes  are  a  de- 
ficiency of  fluid  and  an  excess  of  bulky  indigest- 
ible foods  often  given  in  an  attempt  to  overcome 
the  complaint. 
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In  children  most  cases  of  constipation  depend 
upon  the  fact  that  the  intestinal  contents  are 
too  dry  and  bulky  for  the  enfeebled  intestinal 
muscle  to  propel. 

In  a  few  cases  in  nervous  children  the  colon 
can  be  felt  rigidly  contracted  (spastic  constipa- 
tion).    Such  cases  require  special  treatment. 

Symptoms.  Acute  constipation  may  give  rise 
to  rather  alarming  symptoms.  The  temperature 
may  be  raised  to  103°  and  the  child  become 
drowsy  and  apathetic  but  irritable  when 
disturbed. 

In  chronic  cases,  even  of  great  severity,  the 
child's  health  may  remain  extraordinarily  good. 
Often,  however,  the  sallow  complexion,  darkly- 
ringed  eyes,  slightly  coated  tongue  and  foul 
breath  give  a  characteristic  picture.  Such 
children  are  easily  fatigued,  their  temperature 
at  night  maj^  be  slightly  raised.  They  tend 
to  suffer  from  disturbed  sleep,  somnambulism 
or  night-terrors.  Their  appetite  is  capricious. 
Thread  worms  are  commonly  present.  The 
abdomen  protrudes,  especially  along  the  course 
of  the  colon. 

Treatment.     In    acute    cases   castor  oil    and 
calomel  are  the  best  purges.     Syrup  of  senna 
(one  to  two  drachms)  is  pleasant  but  uncertain 
in   action.     A   mixture  of  equal   parts   of  the 
confections  of  sulphur  and  senna  (one  drachm) 
is  more  efficient.     Compound  liquorice  powder 
works  well,  but  many  children  object  to  its  bulk. 
Rhubarb   is   useful   when  a  secondary   astrin 
gent  action  is  required ;    it  may  be  combined 
with    calomel.      Phenolphthalein     ("  Purgen," 
"Laxans  ")  is  an  active  purge  for  occasional  use. 
In  chronic  cases  general  and  educational  treat- 
ment should  not  be  neglected.     As  already  men- 
tioned the  administration  of  bulky  and  indigest- 
ible substances,  such  as  apples,  bananas,  currants, 
green   vegetables,   is  usually  a  great   mistake. 
Such  a  scheme  fails  in  all  but  the  mildest  cases. 
Of   such    measures   the   best   is    thin   oatmeal 
porridge.     Water  should  be  freely  taken  at  and 
between  meals,  to  increase  the  fluidity  of  the 
intestinal  contents.     Similarly  the  saline  aperi- 
ents are  very  useful.     The  muscular  tone  of  the 
intestinal  walls  should  be  improved  by  massage, 
and    such    drugs    as    cascara,    strychnine    and 
belladonna. 

A  chronic  case  should,  therefore,  be  tackled 
on  some  such  lines  as  the  following  : — (1)  The 
diet  should   be  investigated ;    fluid  should   be   t 
added   and   bulky  fruits  withdrawn.     (2)   Ab-   \ 
dominal  massage  should  be  practised  once  or  i 
twice  daily.     (3)  vSuch  a  mixture  as  has  been 
given  above  should  be  ordered  in  proportionately 
larger  doses.     (4)   A   morning   saline,   such   as 
Apenta  water  (half  a  wine-glassful)  or  sodium  | 
sulphate,  may  be  necessary.     (5)  These  measures 
should   be   kept   up   in   gradually   diminishing 
quantities  for  at  least  six  months. 


Where   the 


tongue 


is  much  coated  a  pre- 
liminary course  of  powders  containing  one  grain 
of  grey  powder  or  half  a  grain  of  calomel  with 
some  sodium  bicarbonate  should  be  given. 
Similar  treatment  is  useful  where  the  motions 
are  pale  or  where  much  mucus  is  passed.  In 
the  latter  cases  a  mixture  containing  rhubarb, 
soda  and  strychnine  is  valuable. 

A  most  excellent  aperient  for  children  is  the 
infusion  of  senna  pods  (three  to  six  pods).  It 
acts  well  and  is  almost  tasteless.  If  given  over 
a  long  period  it  may  be  curative. 

When  the  colon  can  be  felt  persistently 
contracted  reliance  should  be  placed  upon 
administration  of  salines  and  belladonna : 
massage  is  contra-indicated.  R.  M. 

DIARRHCEA 

By  diarrhoea  is  meant  the  passage  of  abnor- 
mally frequent  stools  of  an  abnormal!}-  liquid 
character.     In  the  first  instance  diarrhoea  may 
[  be  regarded  as  a  protective  and  conservative 
process  whereby  the  bowel  is  relieved  of  poison- 
ous   or  injurious    material.    It  may,  however, 
represent  an  intractable  and  exhausting  habit 
\  due  to  some  persistent  cause  of  irritation,  as,  for 
instance,  an   ulcer  of   the   mucous   membrane. 
The  commonest  cause  of  diarrhoea  is  the  develop- 
ment within  the  bowel  of  an  abnormal  bacterial 
flora,  which  generates  from  the  nutrient  media 
products  of  a  poisonous  character  which  irritate 
'  the   bowel.     Indiscretions  of  diet,  indigestible 
articles  of  food,  and  other  agencies  which  inflict, 
damage    on    the    lining    mucous     membrane 
undoubtedly  impair  its  vital  activities  and  thus 
interfere  with  its  power  of  acquiring  or  manifest- 
ing immunity  to  the  bacterial  agencies  to  which 
it  is  constantly  exposed. 

Inasmuch  as  the  peristaltic  movements  on 
which  diarrhoea  depends  are  themselves  under 
the  control  of  local  and  central  nervous 
mechanisms,  it  is  clear  that  there  can  be  no 
determination  of  diarrhoea  without  central  or 
reflex  stimulation  of  the  nervous  mechanisms. 
Emotion  and  other  forms  of  psychological 
stimuH  are  by  no  means  infrequent  causes  of 
acute  or  even  chronic  diarrhoea  in  children. 

In  acute  cases  of  Diarrhoea,  both  in  infants 
and  young  children,  the  attack  ma}^  be  ushered 
in  by  colicky  pains,  vomiting,  fever,  depression 
or  even  collapse.  Owing  to  the  frequent 
generalization  of  infections  in  children,  diarrhoea 
is  often  a  symptom  of  infective  disorders,  the 
chief  incidence  of  which  may  fall  on  other 
organs,  as,  for  instance,  on  the  lungs.  Thus 
pneumonia,  bronchitis  and  most  of  the  specific 
fevers  may  commence  with  an  attack  of  diar- 
rhoea. At  the  commencement  of  an  attack  of 
diarrhoea  it  is  not,  therefore,  safe  to  assume  that 
the  digestive  tract  is  alone  involved. 


DISEASES   OF  CHILDREN 


351 


CHRONIC  DIARRHCEA 


The  chief  indications  for  ^reaf  me  w^  are:  (1)  to 
clear  the  bowel  of  the  cause  or  the  effects  of  the 
irritation ;  (2)  to  keep  the  bowel  at  rest  and 
ffive  it  an  opportunity  of  recovery;  (3)  to 
combat  the  depression  or  collapse. 

To  effect  the  first  purpose  a  drachm  of  castor, 
oil  may  be  safely  administered.  This  method 
of  treatment  is  especially  indicated  when  there 
is  reason  to  suppose  that  the  small  intestine  is 
seriously  involved.  If  the  large  intestine,  and 
especially  the  descending  Umb  of  the  colon,  is 
mainly  involved,  and  especially  when  there  is 
much  vomiting,  an  enema  of  hot  water  may  be 
given  through  a  long  catheter  and  at  a  tempera- 
ture of  about  103°  F.  The  quantity  of  water 
should  be  ample,  one  or  two  pints  are  often 
not  too  much,  but  the  water  should  be  allowed 
to  flow  freely  out  of  the  anus,  so  as  not  to 
distend  the  colon  and  thus  cause  pain.  To  keep 
the  bowel  at  rest  after  the  administration  of  the 
enema  or  after  the  castor  oil  has  acted,  it  is  a 
sound  practice  to  suspend  food  entirely  for 
twenty-four  hours  or  longer — although  small 
quantities  of  stimulants  may  be  given,  such  as 
brandy  or  sal  volatile,  to  counteract  exhaustion. 
If  food  of  any  kind  is  given  it  should  consist  of 
small  quantities  of  rice  water,  egg  water  or 
arrowroot  gruel.  Astringent  or  antiseptic  drugs 
are  not  as  a  rule  necessary  or  advisable,  but 
if  it  is  thought  desirable  to  resort  to  these, 
aromatic  chalk,  opium  and  the  salts  of  bismuth 
will  be  found  most  useful.  Bismuth  should  be 
given  in  heroic  doses  if  given  at  all .  The  follow- 
ing will  be  found  a  useful  draught  for  a  child 
one  year  of  age  with  acute  diarrhoea  which  does 
not  immediately  cease  after  the  preliminary 
treatment  above  directed  : 

Glycerini  Bismuth  Carb.  3  i 
Pulv.  Creta.  Aromat.  gr.  x 
Tinct.  Cardamomi  ii\   xv  v 

Tinct.  Opii  Vil  i 
Aq.  Cinnamomi  ad.  3  ii- 

To  be  given  in  one  dose  or  in  smaller  doses  at 
very  short  intervals.  The  amount  of  opium 
should  be  varied  \vitli  the  age  of  the  child. 

The  collapse  may  be  treated  by  external 
warmth,  stimulants  and  by  the  subcutaneous 
injection  of  normal  saline,  injected,  when 
possible,  by  the  slow  continuous  process.  The 
advantages  of  sea  water  over  ordinary '  saline 
solutions  has  not  yet  been  demonstrated. 

Chronic  Diarrhoea  may  be  symptomatic  of 
constitutional  disease  or  complementary  to 
failure  of  some  other  excretory  organ,  or,  as  is 
more  usually  the  case,  it  may  represent  a 
primary  disturbance  of  function  of  some  part 
of  the  digestive  system  itself.  Of  the  latter 
causes  of  diarrhoea,  ileo-colitis  is  far  the  most 
common,  although  achylia  (suppression  of  gas- 
tric secretion),  acholia  (insufficiency  of  hepatic 


and  pancreatic  functions),  ulceration  of  the 
bowel  or  disturbance  of  the  nervous  mechanism 
of  peristalsis  (lienteric  diarrhoea)  may  also  be 
occasional  causes. 

The  seriousness  of  the  condition  depends  on 
(1)  the  duration,  (2)  the  degree  of  wasting,  (3) 
the  causation.  The  character  of  the  stools  may 
afford  useful  information  with  respect  to  the 
cause.  In  ileo-coUtis  mucus  of  some  kind  is 
always  found  in  excess.  If  the  small  intestine  is 
chiefly  involved  the  mucus  is  intimately  mixed 
with  the  motion ;  if  the  colon,  and  especially 
the  lower  portion  of  the  colon,  is  the  seat  of  the 
catarrh  the  mucus  may  be  passed  independently 
or  incompletely  mixed  with  the  rest  of  the 
dejecta.  In  all  cases  the  motions  should  be 
thoroughly  examined  after  well  stirring  in  a 
large  quantity  of  water,  by  this  means  curled 
or  rolled  up  pieces  of  mucus  can  be  more  easily 
identified.  In  achylia  evidence  of  failure  of 
gastric  digestion  is  sometimes  given  by  the 
excess  of  indigested  proteid  matter,  meat  fibre, 
milk  curd,  etc.  which  is  found  in  the  stools. 
In  acholia  the  stools  are  very  fatty  and  light- 
coloured.  In  ulceration  of  the  boAvel  there 
is  sometimes  evidence  of  blood,  pus,  sloughs 
or  tubercle  bacilli.  In  lienteric  diarrhoea  un- 
digested food  of  all  sorts  is  found  in  the  motion, 
which  often  bears  more  the  appearance  of  vomit 

:  than  faecal  matter. 

Treatment.  The  general  management  of 
diarrhoea  is  much  the  same  in  all  cases,  no 
matter  what  may  be  the  cause  of  the  condition. 

I  The  food  must  be  so  regulated  that  no  undigested 
remains  reappear  in  the  motion.  This  may 
necessitate  complete  peptonization  of  all  food 
by  artificial  means,  or  in  less  severe  conditions 
it  may  mean  restriction  of  those  particular 
classes  of  food  which  by  examination  of  the 
motions  are  proved  to  remain  undigested. 
Cellulose  material  of  all  kinds,  such  as  pips, 
seeds,  husks,  skins,  etc.,  must  be  avoided,  and 
indeed  such  forms  of  the  cereal  foods  as  contain 
irritating  particles  of  cellulose,  such  as  oatmeal 
or  shredded  wheat.  Highly  flavoured  or  spiced 
food,  foods  which  are  very  hot  or  very  cold,  and 
in  fact  all  stimulating  varieties  of  food  which 
are  calculated  to  excite  peristaltic  action  should 
be  given  with  extreme  caution.  Long  intervals 
of  rest  should  be  given  between  meals,  and  the 
meals  themselves  should  be  concentrated  rather 
than  fluid  or  bulky.  Inasmuch  as  the  vasomotor 
system,  and  the  distribution  of  blood  through- 
out the  system,  exercise  an  active  influence  on 
the  function  of  the  bowel,  it  is  of  extreme 
importance  to  avoid  abnormal  congestion 
through  external  cold  of  the  extremities  or  of 
other  parts  of  the  body — cold  feet  and  wet  feet 
should  be  particularly  avoided. 

With  respect  to  the  drug  treatment  of  chronic 
diarrhoea,  it    may    be    stated    ab   initio    that 
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there  is  no  drug  of  equal  value  with  castor  oil 
given  in  repeated  small  doses,  or  once  a  day  in 
medium  doses  of  half  to  one  drachm,  especially 
in  those  cases  in  which  there  is  chronic  colonic 
inflammation.  In  cases  of  achylia,  especially  if 
the  suspected  absence  of  gastric  juice  is  con- 
firmed by  a  test  meal,  pepsin  in  three-grain 
doses  and  dilute  hydrochloric  acid  in  five-minim 
doses  should  be  given  immediately  after  each 
meal.  Pepsin  also  in  combination  with  hydro- 
chloric acid  exercises  a  beneficial  influence  on 
this  variety  of  diarrhoea.  In  cases  of  pancreatic 
insufficiency,  with  or  without  hepatic  derange- 
ment, liquor  pancreatis  should  be  given  in  full 
doses  of  half  to  one  drachm  shortly  after  each 
meal.  With  marked  hepatic  insufficiency  and 
absence  of  bile  colouring  matter  in  the  motions, 
glycocholic  acid  sometimes  exercises  a  favour- 
able influence.  The  proprietary  preparation 
Chologestine,  which  contains  pancreatin,  glyco- 
cholic acid,  salicylate  of  sodium  and  benzoate 
of  sodium,  is  a  convenient  form  in  which  to 
administer  this  somewhat  nauseating  drug. 
This  preparation  may  be  given  in  two-  to  four- 
drachm  doses  about  one  hour  after  meals. 

In  cases  of  chronic  diarrhoea  with  evidence  of 
much  intestinal  toxaemia,  I  have  little  faith  in 
the  value  of  the  so-called  intestinal  antiseptics, 
salol  or  beta-naphthol,  or  in  such  astringents 
as  tannigen.  Their  antiseptic  powers  are  used 
up  before  they  reach  the  lower  part  of  the 
descending  colon.  As  an  antiseptic  I  have 
more  faith  in  sulphur,  owing  to  its  obstinate 
resistance  to  chemical  reaction  and  the  greater 
probability  of  its  survival  in  the  more  distal 
tracts  of  the  intestine.  There  is,  in  my  opinion, 
a  more  reasonable  chance  of  restraining  or 
inhibiting  bacterial  decomposition  in  the  large 
boAvel  by  promoting  the  development  of 
antagonistic  and  harmless  bacteria  of  the  nature 
of  lactic  bacilli.  The  continued  administration 
of  sour  milk,  lacto-bacilline  or  other  active 
varieties  of  the  lactic  acid  bacilli  by  the  mouth 
has  frequently  in  my  experience  been  productive 
of  the  best  results.  I  believe,  however,  that 
during  a  course  of  treatment  of  this  kind 
it  is  desirable  to  counteract  the  absorption  of 
an  excess  of  lactic  acid  into  the  system  by  the 
free  exhibition  of  saccharated  lime  water  or 
aromatic  chalk  powder,  or,  if  such  aperients  do 
not  add  to  the  intensity  of  the  diarrhoea,  burnt 
magnesia  or  milk  of  magnesia.  For  a  child  one 
year  of  age  the  c^uantity  of  sour  milk  to  be 
administered  in  the  twenty -four  hours  should  not 
exceed  fifteen  ounces,  in  diluted  portions  of  five 
ounces  three  times  a  day.  I  have  at  times  found 
it  of  advantage  to  irrigate  the  colon  with  a 
weak  solution  of  milk  sugar  in  which  lactic  acid 
bacilli  have  been  suspended.  Either  Avith  or 
without  the  lactic  bacilli,  lavage  of  the  colon  by 
the  Plombieres  method  with  a  long  soft  catheter 


under  a  low  pressure  of  water  is  often  one  of 
the  more  effective  means  of  combating  the 
effects  of  colitis  and  intestinal  putrefaction. 

In  all  cases  of  symptomatic  diarrhoea  the 
primary  condition  must  receive  appropriate 
attention.  In  tuberculous  disease  small  and 
increasing  doses  of  creosote,  combined  with 
cod-liver  oil  and  hypophosphate  of  calcium, 
are  useful.  In  the  treatment  of  lienteric 
diarrhoea  of  nervous  origin,  the  nervous  system 
should  be  braced  up  by  arsenic,  phosphorus  or 
strychnine  in  small  and  continued  doses.  In 
chronic  diarrhoea  of  a  dysenteric  character 
Dover's  poA\'der  will  be  found  invaluable,  M'hile 
diarrhoea  due  to  ulceration  of  the  mucous 
membrane  in  the  rectum,  sigmoid  or  lower  part 
of  the  descending  colon  is  often  effectually 
i  controlled  by  the  injection  of  weak  solution  of 
nitrate  of  silver.  E.  P. 

BILIOUS    ATTACKS 

The  terms  "  bilious  attacks  "  or  biliousness 
are  loosely  applied  to  such  conditions  as  hyper- 
sensitiveness  of  the  stomach  to  certain  articles 
of  food  which  results  in  vomiting,  or  to  loose 
actions  of  the  bowel  which  contain  an  undue 
amount  of  bile-stained  mucus.  These  terms, 
how^ever,  in  our  opinion  should  be  reserved 
for  recurrent  attacks  of  headache,  vomiting, 
epigastric  pain  accompanied  by  mild  degrees  of 
fever  which  come  on  suddenly,  last  a  compara- 
tively short  time,  and  represent,  as  it  were,  on 
a  minor  scale  one  of  the  following  well-recognised 
symptom-complexes — 

L  Migraine.  2.  Cyclic  vomiting.  3.  Hepatic 
inadequacy.  4.  Acute  indigestion  or  auto- 
intoxication. 

Bilious  attacks  generally  occur  in  children 
whose  nervous  systems,  by  acquisition  or 
hereditary  transmission,  are  hypersensitive, 
unstable  or  explosive.  They  are  of  more 
frequent  occurrence  among  the  upper  and  well- 
to-do  classes  than  among  the  poor.  The  excit- 
ing cause  may  be  psychological  or  mental. 
Rich  or  excessive  food,  eye-strain,  east  A\'inds, 
cold,  dabbling  in  sea-water  or  a  number  of 
other  forms  of  stimuli  may  excite  an  attack. 
Although  the  basic  symptoms  are  definite  and 
constant  the  epi-phenomena  Avill  vary  with  the 
type  and  with  the  cause.  Thus  in  the  migrain- 
ous type  headache  is  usually  the  prominent 
symptom,  and  the  vomiting  is  not  necessarily 
severe.  There  may  be  a  distinct  aura  premoni- 
tory of  the  attack,  and  there  may  be  optic 
phenomena,  or  even  slight  aphasia.  In  attacks 
of  the  cyclic  vomiting  type  the  regular  periodicity 
of  their  incidence,  and  the  difficulty  of  discover- 
ing an  adequate  exciting  cause,  are  highly 
characteristic.  In  severe  cases  the  breath  may 
be  SM'eetish,  or  even  smell  of  acetone.     In  such 
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cases  acetone  or  diacetic  acid  will  be  present 
in  the  urine.  A  relatively  high  temperature 
may  be  present  also.  In  the  third  class  of 
cases  (hepatic  inadequacy)  the  large  size  of  the 
stools,  their  light  colour,  as  well  as  their  greasy 
and  offensive  nature,  are  characteristic.  The 
child  may  have  a  ravenous  appetite  or  suffer 
from  anorexia.  The  liver  at  times  is  enlarged 
and  the  complexion  muddy.  In  bilious  attacks 
of  the  dyspeptic  type  there  are  generally 
s}Tnptoms  of  a  concomitant  toxaemia.  The 
temperature  may  be  high  and  epigastric  or 
abdominal  pain  a  feature.  Proof  of  indicanuria 
and  other  evidence  of  intestinal  putrefaction 
may  be  forthcoming. 

The  treatment  necessarily  depends  upon  the 
cause  and  the  type  assumed.     In  all  cases  food 
should   be  suspended   and   the  mtestinal  tract 
cleared  of  its  contents.     If  there  is  not  much 
vomiting  and  drugs  can  be  tolerated  by  the  ! 
stomach,  a  calomel  purge  followed  by  a  saline 
aperient  is  generally  a  most  efficacious  line  of 
treatment.     If   the  stomach  is  sensitive  a  large 
soap-and-water  enema  may  be  substituted  for 
drugs  by  the  mouth.    Warmth  to  the  extremities, 
or  even  a  hot  bath,  is  often  a  rational  resource 
to    counteract    the    peripheral     high    arterial 
tension  and  peripheral  vasomotor  spasm  which 
often  complicates  the  condition ;  water  or  other 
simple  diluents  should  be  freely  exhibited.     In 
attacks    of    the  migrainous    type    phenacetin 
or  antipyrin  are  often  most  efficacious,  while 
citrate  of  caffein,  amyl  nitrite  or  sodium  nitrite 
are  also  at  times  useful.     If  the  attack  suggests 
acetonsemia  large  doses  of  bicarbonate  of   soda 
or  milk  of  magnesia  are  indicated,  while  some 
authorities  recommend  large  quantities  of  sugar 
water.     If  the  liver  gives  evidence  of  disturbed 
or  inadequate  function,  abstinence  from  food 
is  the  chief  indication,  while  continued  small 
doses  of   calomel,   grey   powder,   salicylate   of 
soda    or    other    chologogues    may    restore    the 
functions  of  the  temporarily  paralysed  organ. 
Attacks   which    are   of   the    type    of   ordinary 
dyspepsias  must  be  treated  on  lines  which  are 
appropriate  to  the  particular  organ  or  part  of 
the   digestive    system    involved.     In   all   cases 
the  diet  must    be  simplffied  and  adjusted  and 
the    boAvels    regulated.      Inasmuch    as    bilious 
attacks  are  of   short  duration  and  recurrent, 
prophylactic    measures    are    more    important 
than  the  symptomatic  treatment  of  the  actual 
attack.     Prophylactic    treatment    also  depends 
on  the  cause.     The  nervous  system  must  be 
protected  from  strain;   errors  of  refraction,  if 
present,    must    be    corrected    by    glasses.     A 
simple   diet,  with   restriction  of    carbohydrate 
food  and  fats  must  be  enjoined,  and  the  child's 
habits  of  life  and  sleep  regulated  in  accordance 
with  the  principles  of  sound  hygiene. 

E.  P. 
12 


FEVER    IN    INFANCY   AND    CHILDHOOD 

In  young  children  the  thermotaxic  mechanism 
is  not  fully  developed  and  considerable  fever 
may  follow  on  comparatively  trivial  causes  such 
as  fretting,  minor  chest  and  throat  conditions, 
the  presence  of  worms  or  undigested  food  in  the 
intestine,  excess  of  carbohydrates,  mouth  con- 
ditions such  as  stomatitis  or  teething,  and  finally 
emotional  disturbances. 

The  last  cause  is  especially  marked  in  children 
of  a  neurotic  temperament. 

Fever,  however,  should  never  be  attributed 
to  trivial  causes  without  most  careful  and 
repeated  examination  to  exclude  other  more 
serious  conditions,  and  in  all  the  foregoing  the 
high  temperature  is  usually  of  short  duration, 
while  a  history  of  previous  similar  attacks  may 
be  obtained. 

The  temperature  is  a  very  valuable  indication 
of  illness  in  children,  because  they  can  seldom 
describe  their  symptoms  and  may  show  high 
fever  with  little  physical  inconvenience. 

In  this  article  we  shall  only  treat  of  cases  in 
which  fever  is  the  salient  symptom  and  is  of 
obscure  causation ;  special  points  in  diagnosis 
will  be  dealt  ■with,  but  for  a  full  description 
of  the  symptoms  of  any  one  disease,  reference 
must  be  made  to  other  articles. 

In  diagnosis  an  accurate  history  is  extremely 
important  and,  lest  undue  attention  be  directed 
to  the  digestive  system,  it  should  be  noted  that 
vomiting  is  common  at  the  onset  of  acute  fever 
in  children. 

Hyperpyrexia,  which  is  not  common,  is 
especially  associated  A\dth  intracerebral  con- 
ditions, but  it  may  occur  in  septic  troubles, 
meningitis,  hysteria,  chorea,  pyelitis,  influenza, 
pneumonia  and  typhoid  fever. 

High  Fever  of  acute  onset  is  most  often  due  to 
affections  of  the  pharynx  and  tonsils  and  to 
pneumonia;  it  should  be  noted  here  that  the 
symptoms  of  many  of  the  general  affections, 
such  as  rheumatism,  scarlet  fever  or  influenza, 
may  be  limited  to  fever  and  sore  throat. 

Influenza  is  not  uncommon  in  infants  and 
children  who  have  been  exposed  to  infection, 
but  a  careful  examination  must  always  be  made 
to  exclude  other  conditions,  and  the  fever  should 
not  last  more  than  a  few  days  unless  there  is 
some  complication. 

Acute  rheumatism  in  children  differs  from 
that  disease  in  adults  in  that  there  is  not  the 
same  tendency  to  joint  affections ;  the  only 
accompaniments  of  rheumatic  high  fever  and 
acute  general  illness  may  be  sore  throat,  a  few 
shooting  pains  and  perhaps  some  evidence  of 
myocardial  affection. 

Early  acute  osteomyelitis  or  epiphysitis  may 
simulate  acute  rheumatism ,  and  delay  in  treat- 
ment in  such  cases  is  so  dangerous  that  a  careful 
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watch  must  always  be  kept  for  localised  swelling 
or  tenderness. 

The  eruption  of  erythema  nodosum  may  be 
preceded  for  several  days  by  high  fever  of  a 
remittent  type  (Thomson). 

The  early  diagnosis  between  pneumonia, 
either  apical  or  deep-seated,  typhoid  fever  and 
tuberculous  meningitis  is  often  very  difficult. 
In  pneumonia  the  onset  may  be  with  vomiting, 
epigastric  pain  and  other  symptoms  pointing 
to  acute  gastro-intestinal  trouble  while,  later 
on,  rigidity  of  the  neck  muscles,  convulsions  and 
stupor  may  simulate  meningitis  :  further,  care- 
ful examination  of  the  chest  may  only  reveal 
some  slight  dullness  and  loss  of  breath  sounds. 
Eapid  breathing  and  working  of  the  alee  nasi 
are  valuable  signs.  In  tuberculous  meningitis 
there  is  generally  marked  constipation,  and  other 
symptoms  are  rigidity  of  the  neck,  the  presence 
of  Kernig's  sign,  the  tache  cerebrale,  choroid 
tubercles  and  optic  neuritis.  The  result  of 
lumbar  puncture  or,  after  the  seventh  day,  of 
Widal's  reaction  also  helps  to  establish  the 
diagnosis.  Acute  appendicitis  is  another  con- 
dition which  may  give  rise  to  high  fever  with  no 
very  definite  localising  symptoms.  Examina- 
tion per  rectum  should  not  be  overlooked. 

Less  Acute  Fever  (usually  irregular)  may  begin 
gradually,  often  after  an  acute  illness,  which 
should  give  a  clue  to  the  diagnosis.  Such 
fever  occurs  with  small  empyemata,  localised 
pneumococcal  conditions,  otitis  media  or  in- 
fections of  the  urinary  tract  with  a  bacillus  of 
the  coli  type. 

This  last  affection  is  common  after  diarrhoeal 
conditions,  though  it  may  be  a  primary  disease 
and  have  an  acute  onset.  The  symptoms  are 
those  of  general  toxsemia  with  fever,  restlessness 
and  vomiting,  the  diagnosis  resting  on  the 
discovery  of  the  bacillus  coli  in  the  urine.  The 
urine  may  also  be  turbid  and  offensive,  contain- 
ing albumin  and  pus.  Treatment  consists  in 
giving  potassium  citrate  in  large  doses  (forty 
to  eighty  grains  daily)  or,  this  failing,  vaccine 
therapy.  One  can  here  emphasize  the  importance 
of  examining  the  urine  in  infants  and  children 
not  only  chemically  but  also  microscopically. 

Hodgkin's  disease  or  blood  conditions  such 
as  leukaemia  may  be  acute  or  show  exacerbations, 
in  either  case  giving  rise  to  alarming  feverish 
attacks.  Examination  of  the  liver,  spleen  and 
blood  establishes  the  diagnosis. 

When  the  fever  begins  more  or  less  gradually 
and  is  of  an  irregular  nature,  one  should  first 
examine  for  tuberculosis,  either  of  the  media- 
stinal, bronchial  or  abdominal  glands,  or  of  the 
lungs  or  intestine.  The  family  history  relating 
to  the  opportunity  for  infection  is  very  im- 
portant, while  the  von  Pirquet  skin  reaction  to 
tuberculin  and  the  X-ray  examination  may  help 
to  diagnose  glandular  mischief. 


Cases  of  intestinal  trouble,  colitis,  inflam-  ' 
mation  of  the  biliary  passages  without  jaundice  i 
and  low  enteric  may  cause  obscure  fever.  j 

Chronic  tonsillitis  and  septic  conditions  of  { 
the  mouth,  nose  or  ear  may  be  present  and, 
amongst  the  causes  of  chronic  tonsillitis, 
rheumatism  must  be  mentioned.  Chronic  rheu- 
matism often  gives  rise  to  irregular  pyrexia 
without  many  other  symptoms  except  perhaps 
growing-pains,  headaches  and  slight  heart 
trouble.  Such  heart  trouble  is  not  necessarily  , 
valvular,  but  a  slow  ulcerative  endocarditis  may  ; 
cause  obscure  chronic  fever.  ! 

Finally,  mention  should  be  made  of  certain 
other  causes  of  fever,  such  as  acidosis  and  other   [ 
auto-intoxications,    idiosyncrasies  for    certain   \ 
drugs,  chronic  joint  affections,  inanition  fever   i 
in  infants,  poliomyelitis,  glandular  fever  and 
recurrent  fever. 

Treatment.  It  is  obviously  better  to  pay  1 
chief  attention  to  the  underlying  cause  rather  I 
than  to  the  fever,  but  when  unfavourable  signs  j 
such  as  drowsiness,  delirium,  restlessness  or  ] 
sleeplessness  are  present,  hydrotherapy  gives  [ 
the  best  results.  Either  the  tepid  sponge  or  ' 
pack  or  the  injection  of  a  few  ounces  of  warm  ; 
water  into  the  colon  are  usually  efficient  and  j 
are  not  likely  to  cause  collapse.  i 

Of  drugs,  quinine,  quinine  salicylate,  sodium  i 
salicylate,  phenacetin  and  Dover's  powder  are  I 
the  best.  The  diet  and  the  state  of  the  bowels  j 
must  be  watched,  and  brandy  is  often  indicated  i 
in  doses  of  five,  ten  or  fifteen  or  more  minims  j 
every  three  hours,  according  to  age. 

C.  P.  L.      ! 

INTESTINAL   WORMS    IN   CHILDREN 

The  certain  diagnosis  rests  on  the  discovery 
of  ova  or  worms  in  the  stools,  but  all  ova  found 
in  the  stools  are  not  necessarily  those  of  worms, 
whilst  particles  of  mucus  or  vegetable  fibres 
may  resemble  worms  or  segments  very  closely. 

Symptoms  common  to  all  cases  of  worms 
are  (1)  intestinal,  such  as  anorexia,  colic  and 
nausea,  (2)  general,  such  as  anaemia,  wasting 
and  debility,  and  (3)  reflex,  nervous  signs,  such 
as  irritability,  habit-spasms,  a  frequent  short 
cough,  loss  of  sleep,  night-terrors,  teeth-grinding 
and  feverish  attacks. 

Thread-worms  (Oxyuris  vermicularis)  re- 
semble small  bits  of  white  thread  and  usually 
inhabit  the  large  intestine.  Much  irritation 
and  scratching,  especially  at  night-time,  may 
be  caused  by  the  worm  coming  out  of  the  anus 
to  deposit  its  ova.  The  ova  (Fig.  1)  white 
and  characteristically  asymmetrical,  may  be 
conveyed  to  the  mouth  and  thus  cause  re- 
infection, but  multiplication  also  takes  place 
inside  the  intestine.  Vulvo-vaginitis,  nocturnal 
incontinezice,  frequency  of  micturition,  mastur- 
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bation,   priapism   and   tenesmus   may   also   be 
caused. 

Treatment  consists  in  expelling  the  worms, 
preventing  reinfection  and  improving  the  general 
health.  Poor  general  health  is  an  important 
factor  in  preventing  recovery  and  in  allow- 
ing multiplication  of  the  parasites.  To  expel 
the  worms  castor  oil,  santonin  and  calomel 
are  useful,  while  a  rhubarb,  gentian  and  soda 
mixture  forms   a   good   stomacliic   and   tonic. 


i  •  19  _ 

Parasitic  Worms. 

1-5.  Ova,  shown  more  or  less  diagrammatically,  of  (1) 
Thread-worm  X  250;  (2)  Tape-worm  X  250;  (3)  Whip- 
worm X  200;  (4)  Round-worm  X  200  ;  and  (5)  Cheese- 
mite  {ajte.r  Emerson)  X  150.  6.  Round-worm,  about  half 
the  natural  size.  7.  Thread-worms,  double  the  natural 
size.  8.  Whip-worms  [alter  Cobbold),  rather  smaller  than 
the  natural  size.  9-13.  Tape-worms;  (9)  Head  slightly 
magnified;  (10)  Immature  segments;  and  (11)  a  mature 
segment;  (12  and  13)  Segments  to  show  the  diiJerence  in 
shape  and  branching  of  the  uterus  in  (12)  the  beef  and 
(13)  the  pork  Tape-worm. 

The  colon,  previously  emptied,  should  be 
thoroughly  and  repeatedly  irrigated.  Salt  and 
water,  infusion  of  quassia,  and  percliloride  of 
mercury  (1  in  10,000)  are  suitable,  and  the 
injection,  heated  to  100°  F.,  should  be  given 
slowly  through  a  long  tube,  five  to  twelve 
ounces  being  used  according  to  age. 

It  is  not  uncommon  to  meet  with  intractable 
cases  in  which  there  is  probably  a  breeding- 
place  high  up  in  the  intestine  or  in  the  appendix. 
Reinfection  is  prevented  by  attention  to  general 
habits,  to  the  finger-nails  and  to  smearing  the 
parts  with  a  weak  mercurial  ointment. 

The  Whip-worm  (Trichocephalus  dispar),  is 
not  very  rare,  but  it  is  usually  present  with 
thread- worm  and  is  very  hard  to  dislodge.  The 
ova  (see  Fig.  3)  are  characteristic. 

The   Round-worm    (Ascaris   lumbricoides)  re- 


sembles the  earth-worm,  but  is  paler,  smoother 
and  thinner.  The  ova  (Fig.  4)  are  swallowed 
with  vegetables  or  water,  and  the  worms,  usually 
few  in  number,  inhabit  the  small  intestine,  but 
may  migrate  to  almost  any  accessible  part. 

Associated  conditions  are  fever  and  irritation, 
which  may  even  simulate  meningitis,  serious 
mechanical  intestinal  obstniction  from  ball-like 
masses  of  worms,  and  choreic  attacks. 

Treatment  consists  in  giving  santonin  after 
emptying  the  bowel.  A  useful  powder  is 
santonin  gr.  ii,  pulv.  scammon  co.  gr.  ii,  calomel 
gr,  i,  for  a  child  of  three  years.  This  can  be 
repeated  on  the  next  day.  To  prevent  absorp- 
tion a  purgative  should  be  given  after  santonin. 

Tape-worms  (Cestoda),  easily  diagnosed  from 
the  passage  of  segments  are  not  very  common. 
Taenia  mediocanellata  (beef)  is  most  commonly 
found,  and  taenia  solium  (pork)  is  rare. 

Treatment,  though  not  entirely  free  from 
danger  in  debilitated  patients,  must  be  thorough 
and  systematic.  The  child  should  be  put  to 
bed,  and  the  bowel  emptied  by  laxatives  and 
dieting  for  two  or  three  days  with  eggs,  broths 
and  other  light  foods.  A  final  purgative 
(calomel)  is  given,  and  on  the  following  morning, 
before  food,  extract  of  filix  mas  can  be  given 
either  at  a  single  dose  or  in  four  parts  at  half- 
hour  intervals,  but  it  is  unpleasant.  Ext.  filicis 
liq.  3  i,  syrupus  ,~  ii,  mucilag.  acacise  3  ii,  aquam 
menthae  piperitae  ad.  5  i. 

One  hour  after  the  last  dose,  mist  sennae  co. 
3  ss  is  given.  Retention  of  the  filix  mas  may 
give  rise  to  toxic  symptoms,  so  an  enema  should 
be  given  if  necessary.  The  child  can  have  a 
light  meal  at  dinner-time.  If  no  head  is  found 
another  dose  can  be  given  after  a  day's 
interval. 

Although  many  cases  are  cured  without  the 
head  being  found,  a  watch  must  always  be  kept 
for  the  reappearance  of  segments,  and  if  they 
reappear  treatment  should  be  repeated  in  three 
months'  time.  The  head  is  a  thin  white  fila- 
ment about  the  size  of  a  large  pin.  To  find 
it  the  stools  should  be  shaken  up  several  times 
with  fluid  (the  upper  part  being  decanted  each 
time  after  a  few  moments  have  been  allowed 
for  the  heavy  head  to  settle  to  the  bottom)  and 
finally  filtered  through  black  muslin.  The 
same  process  of  shaking  up  a  small  portion  of 
the  stools  with  fluid  in  a  test-tube  and  decanting 
the  supernatant  fluid  can  be  used  in  looking  for 
ova.  C.  P.  L. 

JAUNDICE  (syn.  Icterus). 

Jaundice  in  childhood  may  be  divided  into 
(1)  that  present  at  or  shortly  after  birth ;  (2) 
that  which  occurs  in  older  children. 

1.  Jaundice  present  at  or  shortly  after  birth. 

(a)  Icterus  neonatorum,  the  so-called  physio- 
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logical  jaundice,  occurs  in  from  forty  per  cent, 
to  eighty  per  cent,  of  all  infants.  It  appears  on 
the  second  or  third  day,  lasts  three  to  ten  days,  j 
is  slight  in  degree,  afebrile,  and  makes  no  differ- 
ence to  the  child's  progress.  Bile-pigments 
seldom  appear  in  the  urine,  and  are  rarely  absent 
from  the  fseces.     No  treatment  is  necessary. 

In  rare  instances  icterus  neonatorum  is  more 
severe ;  causing  deep  discoloration  of  the  skin, 
mucous  membranes,  and  urine,  and  some  de- 
colorization  of  the  fseces ;  it  may  last  even  into 
the  third  month.  The  recognition  of  these 
cases  is  important,  because  the  more  usual  causes 
of  persistent  jaundice  are  of  grave  prognosis; 
here  the  prognosis  is  good,  but  progress  is  often 
delayed.  Feeding  should  be  carefully  regu- 
lated, and  small  doses  (lU  ii  ss)  of  ol.  ricini.  i 
should  be  given. 

(&)  Jaundice  symptomatic  of  an  infection  at 
birth  may  be  (i)  due  to  syphUis ;  it  is  a  rare 
symptom  and  usually  accompanied  with  other 
manifestations;  (ii)  due  to  septic  conditions 
of  the  umbilical  cord,  with  or  without  suppura- 
tive pylephlebitis;  (iii)  epidemic  haemoglobin- 
uric  jaundice  (Winckel's  disease);  very  rare; 
(iv)  a  family  jaundice  attacking  successive 
infants  mthout  evidence  of  syphilitic  infection 
or  pyaemia ;   almost  invariably  fatal. 

(c)  Jaundice  due   to   congenital  abnormalities 
of  the   bile-ducts.     The  jaundice  is   not  usually  | 
present  at  birth,   but  supervenes  in  the  first  j 
week,  becoming  progressively  deeper  to  an  olive  ] 
tint,   and  accompanied  by  subcutaneous   and  ' 
submucous  haemorrhages.     The  urine  is  deeply 
stained;    the  fseces  white;    the  liver  and  often 
the  spleen  enlarged  and  hard.     These  features 
serve    to    distinguish    these    rare    cases    from 
syphilitic  hepatitis  and  prolonged  physiological 
jaundice.     The     only     possible     treatment     is 
surgical,   and  since  the  common  lesion  is  an 
absence    of    the    bile-ducts,    the    prospects    of 
success  are  remote.     Death  usually  occurs   in 
from  six  to  eight  weeks,  but  has  been  delayed 
till  the  ninth  month. 

(d)  Congenital  acholuric  family  jaundice. 
2.  Jaundice  in  older  children. 

(a)  The  jaundice  of  older  children  is  usually 
catarrhal.  The  pathology  is  disputed,  but  the 
seasonal  incidence,  and  the  occurrence  of  small 
epidemics,  suggest  that  it  may  be  infective.  It 
is  most  frequent  between  the  ages  of  three  and 
eight  years.  The  onset  is  usually  preceded  by 
a  day  or  two  of  malaise,  with  headache,  vomiting, 
diarrhoea,  or  constipation,  and  often  fever  rising 
to  102.  The  urine  contains  much  bile-pigment, 
and  the  fseces  are  often  a  paler  yellow  than  usual, 
but  seldom  wholly  decolorized.  The  liver  is 
nearly  always  enlarged,  and  often  tender  to 
palpation.  The  illness  lasts  for  several  days, 
and  then  slow  improvement  begins.  The  pig- 
mentation seldom  lasts  more  than  three  A\eeks, 


usually  less,  but  recurrent  attacks  at  short 
intervals  are  kno^\Ti.  The  symptoms  met  with 
in  adults,  bradycardia,  pruritus,  etc.,  are  absent 
in  children. 

Treatment  consists  in  rest  in  bed,  bland  food 
with  diminished  consumption  of  fats  and  carbo- 
hydrates, and  the  administration  of  gr.  ss  to 
ii  of  calomel  twice  a  day,  or  of  a  rhubarb  and 
soda  draught. 

(&)  Mechanical  obstruction  to  the  flow  of  the 
bile  is  met  with  due  to  enlargement  of  the  glands 
at  the  hilum  of  the  liver  in  tuberculosis,  lymph- 
adenoma,  or  very  rarely  new  growth.  Multi- 
lobular cirrhosis  is  a  rare  cause ;  syphilitic 
cirrhosis  is  very  uncommon.  Other  mechanical 
causes  are  obstruction  by  a  round-worm,  by 
biliary  calculi,  and  by  chronic  mediastinitis, 
whether  simple  or  tuberculous. 

(c)  Jaundice  as  a  complication  of  pneumonia 
and  typhoid  fever  increases  the  gravity  of  the 
prognosis ;  occurring  in  chronic  heart  disease 
it  is  usually  a  sign  of  failing  circulation;  in 
septicaemia  and  pysemia  it  marks  the  last  stage. 

(d)  A  few  cases  of  acute  yellow  atrophy 
have  been  described  in  children.  H.  T. 

CROUP 

The  term  "  Croup  "  is  given  by  the  laity  to 
any  condition  in  which  there  appears  a  cough 
of  the  peculiar  brassy  character  associated 
with  laryngeal  obstruction,  and  stridor.  The 
common  causes  of  such  a  cough  are  four :  (1) 
Diphtheria,  (2)  Simple  Laryngitis,  (3)  Laryngitis 
stridulosa,  (4)  Larjmgismus  stridulus.  Besides 
these  there  are  other  conditions  of  rarer  occur- 
rence in  which  there  is  a  cough  and  stridor 
of  a  "  croupy  "  character  ;  such  as  Congenital 
Laryngeal  stridor.  Laryngeal  spasm,  Tuber- 
culosis of  the  Larynx,  and  Papilloma  of  the 
Larynx. 

(1)  See  the  article  Diphtheria. 

(2)  Simple  Acute  Laryngitis  occurs  principally 
as  the  initial  symptom  in  acute  broncho- 
pneumonia, in  measles  and  in  whooping-cough. 
It  is  most  frequent  in  young  infants,  and  always 
arouses  anxiety  because  of  the  severity  of  the 
dyspnoea  and  the  difficulty  of  excluding  the 
presence  of  diphtheritic  membrane.  The  chief 
points  on  which  to  rely  in  making  the  diagnosis 
are  the  absence  of  faucial  membrane,  the  height  j 
of  the  fever,  and  in  the  case  of  measles  the  I 
presence  of  "  Koplik's  spots." 

The  condition  rarely  calls  for  intubation  or  j 
tracheotomy,  but  if  it  does  intubation  is  greatly  J 
to  be  preferred.  The  severity  of  the  symptom  i 
usually  gives  way  to  simple  counter-irritation  i 
with  hot  sponges  or  turpentine  stupes  applied , 
to  the  larynx.  \ 

(3)  Laryngitis  stridulosa  is  an  affection  pecu- 
liar to  children  between  the  third  and   sixth 
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years  of  life;  it  is  very  rarely  seen  in  older 
children  and  only  in  its  slightest  form.  The 
child  goes  to  bed  in  perfect  health  and  an  hour 
or  two  later  wakes  with  "  croup  " ;  its  respira- 
tion is  difl&cult  and  accompanied  by  inspiratory 
stridor;  there  is  marked  recession  of  the  ribs 
and  a  variable  degree  of  cyanosis ;  in  a  short 
time  the  difficulty  of  breathing  passes  away  and 
the  child  falls  asleep,  to  wake  in  the  morning 
quite  weU.  The  attack  is  often  repeated  the 
next  night  and  for  several  succeeding  nights, 
usually,  however,  in  a  less  severe  form.  The 
diagnosis  of  this  form  of  "'  croup  "  from  diph- 
theria is  sometimes  difficult.  The  chief  reliance 
must  be  placed  on  the  absence  of  membrane, 
the  absence  of  fever,  and  the  disappearance 
of  the  symptoms  with  a  few  simple  measures 
of  counter-irritation,  amongst  which  may  be 
noticed  the  use  of  a  steam  kettle,  a  hot  mustard 
bath,  and  more  especially  the  administration 
by  the  mouth  of  1  to  2  drops  of  adrenalin  chloride 
(1  in  1000)  in  a  little  water.  As  regards  pro- 
phylaxis the  presence  of  adenoids  must  of  course 
be  excluded,  and  if  these  are  absent  a  smaU 
dose  of  potassium  bromide  (gr.  iii  to  v)  at  bed- 
time usually  suffices  to  prevent  a  repetition  of 
the  attack.  The  attacks  are  never  fatal  and 
the  tendency  to  them  as  a  rule  soon  disappears 
with  the  growth  of  the  child. 

4.  Laryngismus  stridulus  is,  properly  speaking, 
not  "  croup  "  at  all,  but  is  popularly  so-called. 
It  is  really  a  momentary  spasm  of  the  glottis 
occurring  in  rickety  children  in  the  first  three 
years  of  life;  the  spasm  lasts  about  three  to 
five  seconds  and  terminates  in  a  loud  crow.  It 
is  often  associated  with  tetany  and  a  tendency 
to  convulsions ;  it  occurs  at  frequent  intervals, 
but  always  in  the  child's  waking  moments,  often 
at  the  end  of  a  cry.  It  is  not  a  symptom  of 
danger,  and  treatment  directed  to  the  accom- 
panjang  rickets  quickly  puts  a  stop  to  the 
phenomenon. 

Of  the  rarer  causes  of  "  croup  "it  should  never 
be  forgotten  that  paroxysmal  laryngeal  spasm 
may  be  due  to  the  presence  of  a  foreign  body  in 
the  larynx ;  while  the  continuous  clucking 
character  of  the  stridor,  even  in  sleep,  and  the 
age  of  the  patient  makes  congenital  laryngeal 
stridor  easily  recognisable.  Papilloma  of  the 
larynx  and  tuberculosis  usually  call  for  tracheo- 
tomy. 

One  other  cause  of  croup  still  remains — that 
is  Retropharyngeal  Abscess.  Here  the  presence 
of  enlarged  glands  in  the  neck,  some  amount  of 
fixation  of  the  head,  with  perhaps  even  retrac- 
tion, and  dribbling  from  the  mouth,  should 
I  arouse  suspicion ;  a  boggy  swelling  will  be  found 
J  I  in  the  pharynx,  and  the  suppuration  should  be 
dealt  with  surgically  at  once,  for  delay  may  cause 
suffocation  through  rupture  of  the  abscess. 

H.  T. 
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I  BRONCHITIS 

The  actual  cause  of  an  inflammation  of  the 
bronchi  is  but  seldom  identified,  but  the  predis- 
posing causes  are  well  known.  Chief  among 
them  must  be  placed  the  infections  of  the  nose, 
pharynx  and  fauces ;  and  the  prevalence  during 
the  years  of  childhood  of  rickets,  measles  and 
pertussis,  three  diseases  almost  invariably  ac- 
companied by  bronchitis.  In  young  infants, 
who  are  especially  liable  to  attacks,  exposure 
to  cold,  fogs  or  irritating  vapours  certainly 
plays  an  important  part.  Among  the  older 
children  perhaps  the  most  important  factor  is 
the  presence  of  carious  teeth,  and  of  hypertrophy 
of  the  tonsils  and  adenoid  tissue  of  the  naso- 
pharynx. 

Sym'ptoms.  An  attack  of  Acute  Bronchitis 
often  begins  as  a  cold  in  the  nose ;  but  in  some 
cases  the  onset  is  more  violent,  the  first  manifes- 
tation being  the  high  fever,  sometimes  rising  to 
102°  or  even  more.  Such  patients  are  naturally 
supposed  to  have  some  more  serious  condition 
than  bronchitis,  but  the  phj^sical  signs  and  the 
course  of  the  illness  confirm  the  diagnosis.  In 
the  milder  attacks  the  temperature  is  but  little 
raised,  there  is  no  dyspnoea,  a  troublesome  and 
persistent  cough,  and  some  disturbance  of  the 
general  health,  shoAvn  in  the  loss  of  appetite, 
'•  furred  tongue  and  restlessness.  The  physical 
signs  are  limited  to  the  presence  of  scattered 
rhonchi  in  the  lungs,  without  any  loss  of  per- 
cussion resonance.  In  very  young  infants  and 
in  the  more  severe  attacks  the  general  disturb- 
ance is  much  greater;  the  respiration-rate  is 
increased,  there  is  cyanosis,  recession  of  the 
ribs,  and  exaggerated  efforts  both  of  inspiration 
and  exspiration ;  the  percussion  resonance 
remains  unaltered  or  even  becomes  hyper- 
resonant  o^dng  to  the  development  of  an  acute 
emphysema,  and  on  auscultation  the  lungs  are 
filled  with  bubbling  mucous  rales,  and  snoring, 
whistling  and  creaking  sounds. 

Such  attacks  in  health}^  children  as  a  rule  pass 
away  in  a  Meek  or  ten  days  and  leave  no  after- 
efl[ects,  but  in  some  infants  there  is  a  marked 
tendency  to  recurrence,  and  in  these  the  chest 
assumes  an  emphysematous  shape,  the  difficulty 
of  respiration  becomes  greater  with  each  attack, 
and  with  the  consequent  dilatation  of  the  right 
ventricle  a  vicious  circle  is  established  resulting 
in  chronic  bronchitis. 

Chronic  Bronchitis  is  more  frequent  in  older 
children  than  in  infants,  and  is  most  often 
j  due  to  an  infectious  condition  of  the  mouth, 
fauces  or  naso-pharynx.  The  chief  symptom  is 
cough  especially  at  night,  and  the  physical  signs 
I  are  limited  to  a  few  scattered  rhonchi,  with  some 
mucous  rales  heard  intermittentlj\ 

Prognosis.  The  outlook  in  the  case  of  young 
infants  is  determined  entirely  by  the  presence 
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or  absence  of  complications  :  in  severe  attacks 
there  is  always  the  danger  that  the  inflammation 
may  spread  to  the  smaller  bronchioles  and  to 
the  alveoli,  thus  causing  a  broncho-pneumonic 
consolidation  :  further  there  is  the  danger  of 
collapse  of  the  lung,  leading  to  grave  embarrass- 
ment of  the  heart.  In  older  infants  an  acute 
bronchitis  is  often  the  herald  or  the  companion 
of  measles  or  whooping-cough,  and  where  there 
is  in  addition  rickets  a  fatal  result  is  common. 


TUBERCULOSIS    IN   CHILDREN 

Morbidity  and  Mortality. — So  ubiquitous  is 
the  tubercle  bacillus  among  crowded  com- 
munities that  infection  may  be  considered 
unavoidable  and  only  a  matter  of  time.  But  it 
is,  nevertheless,  of  the  greatest  possible  moment 
in  what  manner  and  at  what  hour  the  bacillus 
first  meets  the  human  organism.  A  glance  at 
the  accompanying  chart  shows  how  the  shaded 


In  a  few  instances  an  acute  miliary  tuberculosis      area  of  infection  rises  steadily  till  the  100  per 
of  the  lungs  sets  in  with  the  symptoms  and  signs      cent,  maximum  is  closely  approached  as  early 


of  a  simple  bronchitis,  and  the  gravity  of  the 
condition  is  only  realized  by  the  course  of  the 
disease.  In  chronic  bronchitis  the  prognosis 
will  depend  on  the  recognition  and  the  removal 
of  the  cause ;  contrary  to  what  has  been 
sometimes  stated,  chronic  bronchitis  is 
rarely  of  tuberculous  origin.  The  danger 
in  such  cases  is  the  development  of  bron- 
chiectasis. Lastly,  there  is  one  condition 
in  which  the  prognosis  should  always  be 
guarded ;  that  is,  bronchitis  associated 
with  a  widespread  eczema  in  young 
infants. 

Treatment.  The  two  essentials  in  the 
treatment  of  acute  bronchitis  are  efficient 
ventilation  and  sufficient  warmth.  The  com- 
mon practice  of  enveloping  the  baby's  cot 
in  a  tent,  into  which  a  bronchitis-kettle 
pours  a  constant  stream  of  hot  steam,  is 
to  be  condemned,  because  it  infringes  the 
first  of  these  essential  rules ;  free  ventila- 
tion with  a  constant  temperature  of  65°  F. 
is  desirable.  In  the  first  stages  a  purge 
is  often  necessary;  calomel  gr.  ii  in 
divided  doses,  or  syr.  sennse  5  ss.  A 
mixture  containing  vin.  ipecac,  ni  v  with 
an  alkali  such  as  ammon.  citrat.  is  useful 
at    this    stage,    given    every    four    hours.      If 


as  the  eleventh  year  of  life ;  but  on  the  other 
side  of  the  diagram  appears  the  mortality  curve 
of  tuberculosis,  and  this  exhibits  a  striking 
contrast. 


j-ycsrs. 


Chart  (after  Escherich).  Shows  the  Percentage  Morbidity 
(after  Hamburger  and  Monti),  and  also  the  Percentage 
MortaUty  on  these  figures  calculated  from  the  Tuber- 
culosis Mortality  Tables  of  Vienna  for  the  same  year 
(1909). 


Extremely  fatal  in  the  first  and  also  markedly 

so  in  the  second  year  of  life,  tuberculosis  appears 

there   is   much   cyanosis   two   leeches    applied      as  a  relatively  mild  disease  after  the  third  or 


over  the  heart  often  do  much  to  relieve  it; 
and  where  the  cough  is  harassing  frequent 
sips  of  warm  citrated  milk  allay  the  irrita- 
tion. Later  in  the  illness,  when  there  is  a 
great  deal  of  secretion,  a  few  minims  of  tinct. 
belladonnse  c.  g^.  n\  v  in  a  mixture  with  vin. 
antimonialis  lU  x  serve  to  prevent  an  excessive 
accumulation.  Poultices  are  seldom  desirable, 
and  if  it  is  wished  to  use  counter-irritation 
rubbing  the  chest  with  linim.  terebinth  is 
preferable.  Other  drugs  which  are  sometimes 
useful  are  ammon.  carb.,  squills  and  senega. 
After  the  acute  attack  has  passed  and  in  the 
more  chronic  forms  the  oil  of  creasote  and 
cod-liver  oil  are  perhaps  the  best  aids  to 
complete  recovery.  In  older  children  with 
chronic  coughs  and  but  little  secretion  potas. 
iodid.  gr.  iii-v  often  seems  to  afford  relief ;  but 
for  these  a  visit  to  the  seaside  is  the  surest 
remedy.  H.  T. 


fourth  year,  and  during  later  childhood  presents 
a  striking  contrast  in  this  respect  both  to 
infancy  and  to  early  adult  \\ie.  Infection  in 
early  infancy  is  of  extreme  danger,  but  once 
that  period  is  passed,  a  mild  infection,  such  as 
that  obtained  from  a  well-diluted  bovine  source^ 
is  probably  of  considerable  protective  value 
during  the  first  two  decades  of  life. 

Classification. — In  childhood  the  lymph  glands 
form  the  main  defence  against  the  tubercle 
bacillus.  These  structures  are  mcII  developed 
in  early  j'ears  and  mechanically  arrest  the 
bacilli.  In  infancy  such  arrest  is  but  temporary, 
and  a  spread  to  vital  organs  readily  follows. 
But  in  later  years  of  childhood  the  glands  hold 
the  infection  and  thus  form,  clinically,  the 
primary  focus,  from  Avhich  the  disease  may  or 
may  not  spread  to  other  structures.  We  thus 
have  two  well-marked  stages  of  disease,  a  first 
stage  in  glands,  manifest  or  occult,  and  a  second 
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stage  when  the  disease  has  overstepped  these 
and  appears  in  other  parts — either  com- 
paratively resistant  surface  structures,  or  more 
vital  internal  organs. 


Tubercular 

Glands 
(Manifest 
or  Occult). 


Surgical  Tuberculosis. 
(Disease  of  external  struc- 
tures, bones,  joints,  skin, 
etc.) 

Medical  Tuberculosis. 
(Disease   of    internal   or- 
"gans,  lung,  pleura,  peri-^ 
toneum,  etc.) 


General 

Miliary 

Tuberculosis, 


Diagnosis:  General — 

Specific. — The  finding  of  the  tnbercle  bacillus 
must  always  remain  the  sheet-anchor  of  diag- 
nosis, but  in  lung  disease  of  children,  where  this 
help  is  especially  needed,  we  are  unfortunately 
handicapped  by  the  difficulty  of  obtaining 
sputum.  Holt  has,  however,  introduced  a 
method  for  this  which,  in  his  hands,  has  given 
remarkable  and  even  unexpected  results.  The 
pharynx  is  irritated  with  a  piece  of  muslin  held 
by  a  pressure  forceps  and,  during  the  resulting 
paroxysm  of  cough,  the  secretion  brought  into 
view  is  collected  on  this  for  investigation. 
Among  sixty-seven  cases  of  lung  disease,  sixty- 
two  of  whom  were  under  two  j^ears  of  age,  Holt 
succeeded  in  demonstrating  tubercle  bacilli  in 
the  sputum  of  no  less  than  eighty  per  cent. 
Among  other  specific  methods  the  opsonic  index 
is  of  some  diagnostic  value,  especially  in  local- 
ised tuberculosis,  but  it  must  be  performed,  and 
to  some  extent  interpreted,  by  an  expert.  A 
low  leucocyte  count,  and  a  high  percentage  of 
lymphocytes  in  a  cytological  examination  may 
both  be  of  value  in  diagnosis. 

The  tuberculin  reaction  depends  on  the  fact 
that  the  disease  sets  up  in  the  tissues  a  "  sensi- 
tiveness "  to  tubercle  products.  In  the  tubercle- 
free  large  doses  of  tuberculin  can  be  injected 
without  effect,  but  in  the  tubercular  similar 
doses  Avill  cause  a  reaction,  which  may  be  local, 
general,  focal,  or  all  three.  Now,  such  reactivity 
to  tuberculin  implies  tubercular  infection,  but 
this  is,  we  have  seen,  so  widespread  when  the 
age  of  infancy  is  past  that  it  affords  in  itself  but 
little  help  in  diagnosis.  The  value  of  tuberculin 
in  diagnosis  is  restricted  at  present  within  the 
following  limits — 

(a)  The  cutaneous  test  (v.  Pirquet)  is  of  great 
value  in  the  first  two  or  three  years 
of  life.  In  later  childhood  it  is  only 
valuable  when  negative. 

(6)  The  focal  element  of  the  subcutaneous 
test  is  absolutely  specific  and  marks 
the  spot  where  it  appears  as  clearly 
tubercular.  In  tuberculosis  of  super- 
ficial structures  it  is  of  great  value  in 
diagnosis,  and  far  too  seldom  employed. 


In  internal  tuberculosis  it  may  also  be 
of  value,  but  its  employment  is  open 
to  risk  save  in  the  hands  of  the 
experienced. 

Non-Specitic. — In  addition  to  specific  tests, 
certain  general  points  which  help  us  in  the 
diagnosis  of  tubercular  disease  may  here  be 
mentioned. 

1.  Family  history  is  oi  great  value  in  infantile 
cases  where  contact  means  nearly  certain 
infection,  and  infection  disease. 

2.  The  onset  and  course  of  tubercular  disease 
is  generally  gradual  and  progressive,  but  there 
are  exceptions  to  this.  In  lung  tubercle  the 
absence  of  resolution,  and  the  occurrence  of 
cavitation  if  this  gives  rise  to  clinical  signs, 
are  distinctive ;  the  middle  of  the  lung  and 
the  right  middle  lobe  are  common  centres  of 
attack. 

3.  Wasting  is  rightly  considered  a  character- 
istic of  tubercular  disease,  but  in  childhood 
other  causation,  such  as  gastro-intestinal  trouble, 
must  be  carefully  excluded.  Moreover,  in 
acute  forms  of  tuberculosis  no  visible  Avasting 
may  occur  before  death. 

4.  Other  accompanying  signs  are  of  occasional 
help  in  diagnosis,  especially  tubercular  skin 
lesions  or  tuberculides.  Marked  grotvth  of  eye- 
lashes and  body  hair  is  frequently  observed  in 
chronic  tuberculosis,  but  it  occurs  also  in  non- 
tubercular  conditions,  and  is  probably  due  to 
the  effect  of  prolonged  slight  fever  on  surface 
nutrition.  Finger  clubbing  in  pulmonary  tuber- 
culosis seldom  amounts  to  more  than  a  curving 
of  the  nails;  in  bronchiectasis,  on  the  other 
hand,  there  is  either  marked  clubbing  or  the 
finger  ends  entirely  escape. 

Diagnosis  :  Regional.  —  Diagnosis  of  intra- 
thoracic glands  claims  our  special  consideration, 
for  this  is,  clinically,  the  first  stage  of  disease, 
and  it  is  at  this  stage,  above  all,  that  treatment 
obtains  the  best  chance  of  success. 

Intrathoracic  Glands. — Symptoms.  These 
may  be  absent,  are  generally  ill-defined,  and 
amount  in  the  main  to  "  delicacy,"  accompanied 
by  bouts  of  mild  fever,  chest  pain,  and  always 
some  cough,  which  may  be  paroxj^smal  or,  in 
infants,  of  high  ringing  quality  and  accompanied 
by  some  expiratory  dyspnoea.  Cough  may  be 
due  to  pressure  on  the  air  tubes,  or  to  irritation 
of  the  vagus  or  left  recurrent  laryngeal  nerves. 

The  signs  may  be  those  of  (a)  direct  evidence 
of  glandular  enlargement,  and  of  these  the  only 
one  of  real  value  is  that  obtained  by  X-ray 
examination.  The  tracheal  bifurcation  is  covered 
by  the  heart,  but  caseous  bronchial  glands  may 
be  visible  as  a  shadow  down  the  right  side  of  the 
sternum  or  even  the  individual  glands  picked 
out.  (&)  Indirect  evidence  is  practically  that  of 
pressure  on  surrounding  structures.     Pressure 
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on  the  trachea  or  bronchi  rarely  gives  rise  to 
signs ;   occasionally  in  young  children  air  entry 
and  vocal  resonance  may  be  diminished  over  a 
lobe   or   even   a   whole   lung.     In   other   cases 
similar    signs,    accompanied    by    sudden    and  i 
severe  dyspnoea,  may  be  evidence  of  the  rupture 
of  a  softened  gland  into  a  bronchus.     Pressure  ' 
on  veins  is  of  more  frequent  occurrence  and 
causes  enlargement  of  venous  radicles  over  the 
chest,  neck  and  temple,  swelling  of  the  external 
jugulars  and,  in  rare  cases,  some  turgidity  of  the 
face.     Visible  chest  veins  are  not  uncommon, 
but  neither  are  tubercular  intrathoracic  glands. 
A  further  point  in  the  diagnosis  of  tubercular  ] 
chest  glands  is  the  sign  of  spread  from  these  into 
other  organs.     Thus  rales,  friction  and  impair- 
ment over  the  right  middle  lobe  or  interscapular 
region  indicate  a  secondary  pulmonary  involve-  ; 
ment,  though  the  disease  may  still  be  within 
the  reach  of  skilled  treatment. 

Surgical  Tuberculosis. — When  the  bacilli 
pass  out  to  distant  structures  it  is  curious  how 
sharply  separated  the  surgical  and  medical 
outcome  of  such  a  spread  remain.  Multiple 
lesions  in  surface  structures  are  common,  but 
a  mixture  of  these  with  disease  of  lung,  pleura  or 
peritoneum  are  much  less  often  seen.  Attention 
may  be  called  to  two  helpful  points  in  the 
diagnosis  of  surgical  tuberculosis  :  firstly,  the 
value  of  the  focal  hypercemia  so  readily  produced 
in  surface  lesions  by  a  suitable  dose  of  tuberculin 
and  so  truly  specific  when  obtained;  and 
secondly,  the  value  of  skiagraphic  methods,  not 
only  for  bons  and  joint  disease,  but  also,  by  the 
use  of  bismuth-vaselin,  for  the  exact  localisation 
of  deep  and  tracking  sinuses. 

Medical  Tuberculosis. — According  to  the 
resistance  of  the  host,  the  dose  of  the  organism, 
and  the  manner  of  spread,  the  resulting  illness 
varies  in  its  duration,  and  thus,  when  fatal,  in 
the  nature  of  the  lesions  found  after  death. 
These  may  be  miliary  caseous  or  fibro-caseous, 
and  the  disease  may  be  conveniently  described 
on  this  basis. 

Miliary  Tuberculosis  may  be  general  or 
limited  in  extent,  (a)  General  miliary  tuber- 
culosis represents  a  wide  discrepancy  between 
dosage  and  resistance,  and  is  commonest  in  the 
early  years  of  life.  The  marantic  form  is  found 
in  infants,  the  diagnosis  largely  turning  on  the 
exclusion  of  other  causes  of  wasting  and  the 
presence  of  a  known  source  of  infection.  The 
pulmonary  form  occurs  in  somewhat  older 
children,  and  presents  the  clinical  aspect  of  an 
acute  bronchitis  or  broncho-pneumonia,  often 
with  dyspnoea  and  cyanosis  out  of  proportion 
to  the  slight  stethoscopic  signs.  The  typhoid 
form  may  be  observed  from  the  sixth  year 
upwards,  and,  as  a  rule,  the  more  gradual  onset, 
lower  temperature,  less  dulled  mentality  and 
absence  of  Widal  reaction,  suffice  for  its  diag- 


nosis. Leucopenia  and  some  relative  increase 
of  lymphocytes  may  occur  in  either  disease. 
The  tneningeal  type  of  miliary  tuberculosis  is 
most  characteristic,  and  may  be  the  terminal 
picture  of  other  forms. 

[h)  Limited  miliary  tuberculosis  may  occur  in 
fatal  form  in  the  lungs  and  also,  less  commonly, 
in  the  meninges.     In  certain  resistant  and  non- 
vital  structures,  as  the  peritoneum  or  pleura,  a 
limited  miliary  tuberculosis  is  readilyrecoverable. 
Caseous  Tuberculosis  generally  occurs  in  chil- 
dren of  poor  resistance  and  it  is  best  exempli- 
fied by  tubercular  pneumonia.     This  generally 
takes  the  form  of  a  protracted  broncho-pneu- 
monia, and  its  tubercular  character  is  marked 
by  its  slow  onset  and  course,  the  distribution  of 
lesions  mainly  in  the  middle  parts  of  the  lungs 
especially  on  the  right  side,  the  marked  pre- 
dominance of  rales  and  friction,  and,  in  rare 
cases,  the  appearance  of  cavity  signs.     Wasting 
and    overgrowth    of    epidermal    structures   are 
present  but  not  distinctive,  and  a  confirmation 
of   the   diagnosis   must   be  sought  in  sputum 
examination  and   the  use  of   tuberculin  tests. 
When    a    lobar    consolidation    occurs,     often 
through   rupture   of   a  softened   gland  into   a 
bronchus,  its  tubercular  nature  is  suggested  by 
the    massive    character    of    the   lesion,    giving 
rather  the  signs  of  fluid  than  of  a  solidified  lung. 
In  the  peritoneum  and  pleura  a  miliary  may  go 
on  to  a  caseous  lesion  but,  save  in  very  young 
children,  reparative  changes  also  occur  and  place 
the  disease  in  the  next  category. 

Fibro-caseous  Tuberculosis.  This  occurs  in 
older  children  where  resistance  to  the  tubercle 
bacillus  is  good.  In  the  lung  it  is  represented 
by  the  hilus  form  of  phthisis,  where  the  disease 
spreads  slowly  from  the  glands  into  the  lung, 
and  where  the  signs  appear  typically  in  the 
right  middle  lobe  and  right  interscapular  region, 
and  by  apical  phthisis,  where  the  disease  is,  as 
in  adults,  primary  at  the  apex  of  the  lung. 
True  phthisis  of  children  occurs  after  the  sixth 
year  and  becomes  more  common  as  puberty  is 
reached ;  it  runs  a  more  benign  course  than  in 
adults,  and,  with  suitable  treatment,  commonly 
ends  in  recovery,  even  from  comparatively 
advanced  lesions.  Fibro-caseous  tuberculosis 
:  of  the  peritoneum,  plastic  peritonitis,  is 
I  characterised  by  abdominal  distension  and 
pain,  wasting,  and  a  blue  appearance  round  the 
eyes  and  mouth.  As  a  rule  definite  masses, 
matted  bowel,  and  sometimes  fluid  are  dis- 
covered on  examination.  Save  in  infants,  where 
the  condition  is  only  part  of  a  more  Avidespread 
i  disease,  the  chances  of  recovery  in  uncomplicated 
,  cases,  under  well-planned  treatment,  are  good. 

Principles  of  Treatment — 

!       Prophylactic     Treatment     is     especially 
i   urgent  in   infancy,  where  infection   is   almost 


DISEASES   OF  CHILDREN 


361 


TUBERCULIN  ADMINISTRATION 


synonymous  with  fatal  disease.  At  this  age 
a  near  source  of  infection  generally  exists  and 
,  must  be  removed,  and  mother,  nurses  and,  in- 
deed, the  Avhole  household  must  be  under 
suspicion  till  the  bacillus-carrier  is  discovered. 
A  possible  bovine  source  must  also  be  borne  in 
mind  and  the  milk  supply  investigated. 

Geneeal  Treatment  is  that  directed  to  the 
improvement  of  general  nutrition  and  nervous 
energy,  and  may  be  spoken  of  as  hygienic- 
dietetic.  The  tubercular  child  should  live  in  a 
dry  and  sunny  spot  where  an  outdoor  life  is  of 
easy  accomplishment,  and  for  surgical  tuber- 
culosis there  is  no  climate  more  suitable  in  this 
I  country  than  that  of  the  Kent  coast.  In  all 
I  forms  of  tuberculosis  the  removal  from  populous 
centres  is  desirable,  since  mixed  infection  greatly 
weakens  resistance  to  the  further  inroads  of  the 
tubercle  bacillus.  The  tubercular  child  should 
be  adequately  covered  but  not  overclothed ; 
the  feet  and  legs  must  be  kept  warm,  but  sweat- 
ing of  the  body  should  be  avoided  by  the  use 
of  loose  and  porous  garments.  Food  must  be 
ample  and  digestible.  Slops  should  be  avoided 
and  abundant  supply  of  proteid  and  fats  given, 
the  latter  preferably  in  the  form  of  cream. 

Specieic  Treatment. — All  other  treatment 
of  tuberculosis  does  but  pave  the  way  to  specific 
treatment,  which  is  the  true  supplementing  of 
nature's  machinery  for  protection  and  cure.  If 
a  healthy  animal  receives  an  injection  of  tubercle 
bacilli  no  immediate  result  follows,  but  the 
animal  dies  later  of  tuberculosis;  if,  on  the 
other  hand,  a  tubercular  animal  receives  a 
similar  injection  a  violent  "  reaction  "  folloAvs 
immediately,  but  no  subsequent  tuberculosis 
follows.  The  power  of  the  bacilli  is  destroyed 
through  the  property  we  know  as  tubercular 
sensitiveness.  Food  for  this  sensitiveness  must 
be  supplied  if  our  patient  is  to  recover,  and  in 
cases  of  natural  cure  this  is  supplied  from  the 
patient's  own  lesions.  In  cases  where  a  sufficient 
supph'^  of  autotuberculin  is  at  hand  and  can  be 
sensibly  exploited  no  need  arises  for  the  in- 
jection of  tuberculin  from  outside,  but  where 
the  supply  is  insufficient,  as  in  localised  tuber- 
culosis, or  cannot  be  controlled,  as  in  many 
cases  of  phthisis,  the  use  of  stock  tuberculin 
employed  on  rational  lines  is  our  most  valuable 
asset. 

The  A. B.C.  of  Tuberculin  Administration. — 
There  are  three  factors  in  the  action  of  tuber- 
culin which  we  may  make  use  of  in  cases  of 
tuberculosis  of  various  kinds. 

(a)  The  increase  of  antibodies  against  the 
tubercle  bacillus,  and  of  these  opsonic  power, 
about  which  we  know  most  at  present,  may  be 
taken  as  the  representative.  Our  aim  in  tuber- 
culin administration  is  to  maintain  the  antibody 
content  of  the  blood  at  a  high  level  for  as  long 
a  period  as  possible. 
12* 


(6)  That  part  of  the  tubercuhn  reaction  which 
we  know  as  the  focal  reaction.  It  consists  in  a 
flooding  of  the  ill-nourished  tubercular  areas  with 
blood  carrying  nutriment  and  antibodies,  and  is 
readily  observed  in  visible  lesions  treated  with 
tuberculin.  This  hypersemia  is  a  great  asset 
to  healing  processes,  but  readily  causes  softening 
of  caseous  areas,  and  is  thus,  under  certain 
conditions,  an  actual  danger  unless  used  with 
knowledge  and  caution. 

(c)  The  phenomenon  of  tolerance  to  tuber- 
culin, a  condition  which  can  be  achieved  through 
skilled  increase  of  dosage  at  short  intervals  so 
that  a  heaping-up  of  "  refractive  periods " 
occurs.  This  achievement  leads  to  a  corre- 
sponding tolerance  to  autotuberculin,  so  that 
poisoning  is  overcome  and  immunization 
achieved  in  spite  of  toxin  production  from 
within. 

Factors  (a)  and  (6)  are  required  in  the  treatment 
of  all  forms  of  tuberculosis,  and  in  localised 
tuberculosis,  where  there  is  no  autoinoculation, 
these  remain  the  sole  aims  of  tuberculin  treat- 
ment. Doses  of  just  sufficient  size  to  cause  a 
short  focal  response  and  to  raise  the  antibody 
content  over  about  a  two  weeks'  interval  are 
used,  and  the  same  small  dose  is  repeated  at  the 
end  of  this  interval. 

In  auto-toxic  tuberculosis,  on  the  other  hand, 
that  is  tuberculosis  with  symptoms,  such  as 
phthisis,  not  only  factors  (or)  and  (&)  must  be 
studied,  but,  in  addition,  tolerance  must  be 
achieved.  For  where  tubercle  products  are 
entering  the  blood  stream  from  within,  the 
small  doses  of  tuberculin  given  for  localised 
tuberculosis  are  of  little  avail,  and  neutralization 
of  autotubercuHn  must  be  accomplished  before 
a  rational  use  of  (o)  and  (6)  can  be  attained. 
Tolerance  is  obtained  by  raising  the  dosage 
steadily  at  intervals  of  two  or  three  days,  auto- 
inoculation being  meanwhile  kept  at  a  minimum 
by  rest  till  large  doses  are  reached. 

Among  cases  of  tuberculosis  in  children  the 
scope  of  the  method  of  immunization  with 
tolerance  is  but  small.  In  infancy  the  disease 
is  too  acute  for  tuberculin  to  be  of  any  avail,  and 
there  only  remain  such  conditions  as  phthisis 
and  hilum  phthisis  available  for  the  treatment 
with  increased  dosage  and  tolerance  formation. 
But  localised  tuberculosis  is  very  common  in 
children  and  is  eminently  amenable  to  tuber- 
culin treatment  in  small  doses.  This  can 
generally  be  carried  out  at  home,  and,  with  the 
help  of  suitable  charts,  the  mother  or  nurse  can 
supply  indications  for  dosage  and  interval,  so 
that  a  long  course  of  treatment  can  be  success- 
fully carried  through  with  but  little  trouble  to 
those  concerned,  and  enormous  benefit  to  the 
patient. 

Local  and  Accessory  Treatment. — In 
cases  of  localised  tuberculosis,  in   addition  to 
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tuberculin,  surgical  measures  are  often  required. 
These  must  include  the  removal  of  dead  material, 
whether  the  coring  of  glands  or  removal  of 
sequestra,  a'nd  the  aspiration  or  incision  of 
collections  of  softened  caseous  material.  Local 
applications  may  be  required ;  heat  in  various 
forms  or  hj^ertonics  to  increase  the  effect  of 
the  focal  reaction ;  bismuth-vaseline  in  certain 
cases  of  inaccessible  sinuses.  Splints  and 
other  apparatus  are  also  needed  to  ensure  rest 
and  to  prevent  or  correct  deformity  in  tuber- 
culosis of  joints  and  bones.  Lastly,  in  all  cases 
of  extensive  open  wounds,  the  treatment  of 
mixed  infections  becomes  an  important  one. 
This  will  demand  the  maintenance  of  efficient 
drainage,  and  the  preparation  in  many  cases 
of  a  vaccine  for  the  chief  micro-organism 
concerned,  such  treatment  often  enormously 
accelerating  the  effect  of  tuberculin  administra- 
tion. C.  R. 

TUBERCULOUS    MENINGITIS   IN    CHILDREN 

Tuberculous  Meningitis  is  so  much  more 
common  in  children  than  in  adults  that  all 
descriptions  of  the  disease  cover  the  ground  of 
this  article  to  a  great  extent.  It  is  proposed  to 
deal  here  only  with  a  few  points  of  special 
interest  in  connection  with  the  disease  in 
children,  particularly  with  the  age-incidence 
and  the  variations  in  symptoms  at  the  different 
ages  of  childhood. 

Age-Incidence  in  Childhood.  Tuberculous 
meningitis  may  be  looked  upon  as  the  natural 
mode  of  death  in  fatal  cases  of  tuberculosis  in 
children.  The  younger  the  child  affected  with 
tuberculosis  the  greater  is  the  tendency  to 
tuberculous  meningitis. 

Under  nine  months  of  age  tuberculous 
meningitis  is  rare.  After  this,  the  crawhng  age, 
it  becomes  much  more  frequent.  During  the 
second  year  of  life  it  is  very  common,  the  maxi- 
mum liability  to  the  disease  falling  in  this  year. 
During  the  third  and  fourth  years  the  death- 
rate  is  reduced  by  one-half,  and  in  the  remaining 
years  of  childhood  the  disease  becomes  much 
less  common. 

Tuberculous  Meningitis  in  Infants. — Before 
the  closure  of  the  fontanelle  tuberculous 
meningitis  shows  some  few  peculiarities  of  im- 
portance. The  disease  usually  develops  very 
quietly,  little  pain  being  apparently  present. 
The  most  noticeable  feature  is  that  of  gradually 
increasing  drowsiness.  This  may  be  associated 
with  some  vomiting  and  constipation,  and  later 
with  some  rigidity  of  the  neck  and  limbs, 
but  with  little,  if  any,  head  retraction ;  later  a 
squint  develops.  The  most  noticeable  physical 
sign  is  the  bulging  of  the  fontanelle — a  sign  of 
the  greatest  importance.  Optic  neuritis  is  very 
rare  at  this  age. 


Diagnosis.  Although  tuberculous  meningitis 
is  invariably  secondary  to  some  tuberculous 
lesion  elsewhere  in  the  body,  the  primary  focus 
(usually  in  the  bronchial  glands)  may  not  have 
given  rise  to  any  signs  of  ill-health.  Thus  the 
practitioner  must  not  be  led  into  error  by  the 
fact  that  the  baby  is  well-nourished  or  even  fat. 
Very  rarely  entirely  breast-fed  infants  develop 
tuberculous  meningitis,  probably  from  a  dust 
infection. 

Well-marked  bulging  of  the  fontanelle  (in 
the  absence  of  convulsions  or  screaming)  is  a 
sign  which  cannot  be  discounted.  It  indicates 
organic  intracranial  disease  and  is  not  seen  in 
the  meningismus  of  diarrhoea,  pneumonia, 
otitis  media,  etc.  Of  the  acquired  organic 
diseases  present  at  this  age,  intracranial  tumour 
and  pneumococcal  meningitis  are  uncommon 
possibilities.  The  differentiation  of  tuberculous 
from  post-basic  (meningococcal)  meningitis  gives 
rise  to  the  chief  difficulty  in  diagnosis,  and 
the  usual  points  of  distinction  are  given  in  the 
following  table — 

Table  showing  Usual  Differences  between  Post- 
Basic  AND  Tuberculotjs  Meningitis.  (Fkom  the 
Author's   The  Medical  Diseases  of  Children.) 


Post-Basic 

1 
Tuberculous 

Meningitis. 

Meningitis. 

1 

Commonest  age 

First  year     .     .     . 

Second  year. 

Eyes 

Blindness 

Photophobia. 

No  funda!  changes . 

Optic  neuritis. 

Spasmodic  staring  . 

Choroidal  tubercles. 

Squints,  late      .     . 

Squints,  early. 

Mouth      .     .     . 

Champing      move- 
ments .... 

No  movements. 

Tache  ct  ri'brale  .     . 

Slight  or  absent 

Marked. 

Head  retraction 

Marked    .... 

Absent  or  slight. 

other  organs      .     . 

Initial  bronchitis  or 

Spleen     often     en- 

pneumonia    .     . 

larged  ;      possibly 
other      signs      of 
tuberculosis. 

Cerebro-spinal  fluid 

Turbid     .... 

Clear  or  flaky. 

Polynuclear  cells    . 

Mainly  lymphocytes. 

Meningococci     .     . 

Tubercle  baciUi. 

Tuberculous  Meningitis  In  Children  in  Second 
to  Fifth  Year. — At  this,  the  commonest  age  for 
tuberculous  meningitis,  the  disease  corresponds 
with  the  classical  descriptions.  With  the  closure 
of  the  fontanelle,  pain  in  the  head  becomes  a 
more  prominent  symptom,  and  optic  neuritis 
almost  invariable.  The  older  the  child  the  more 
painful  the  disease  and  the  longer  the  period 
preceding  the  comatose  stage. 

Diagnosis.  The  earliest  symptoms  of  tuber- 
culous meningitis  at  this  age  are  usually  head- 
ache, vomiting,  constipation  and  some  change 
in  disposition.  These  may  easily  be  mistaken 
for  a  "  bilious  attack,"  cyclical  vomiting  or 
hysteria.  Again,  such  causes  of  meningismus 
as  pneumonia,  otitis  media,  influenza  or  enteric 
fever  are  common  sources  of  serious  difficulty 
in  diagnosis.  Intracranial  abscess  very  rarely 
occurs   in   children   under   five   years    of 


age. 
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Meningococcal  meningitis  has  been  considered 
above. 

In  difficult  cases  the  presence  of  optic  neuritis 
and  typical  changes  in  the  cerebro-spinal  fluid 
{vide  table,  supra)  are  of  the  greatest  diagnostic 
importance  :  the  latter  in  particular  indicating 
the  exact  nature  of  the  disease  without  doubt. 
Choroidal  tubercles  are  hardly  ever  present 
sufficiently  early  in  the  disease  to  be  of  help  in 
diagnosis. 

Tuberculous  Meningitis  in  Older  Children. — 
The  picture  of  the  disease  is  here  the  same  as  in 
adults.  The  pain  in  the  head  is  a  most  promi- 
nent and  distressing  symptom,  necessitating 
very  large  doses  of  morphia. 

Diagnosis.  The  difficulties  here  are  those  met 
with  in  adults  and  require  no  special  mention. 

R.  M. 

BRONCHO-PNEUMONIA   IN   CHILDREN 

Synonym  :   Catarrhal  or  lobular  pneumonia.     I 

Definition  :  An  acute  inflammation  involving  j 
the  bronchioles  and  alveoli  of  the  lungs.  \ 

There  are  two  forms  of  the  disease.     Both  ! 
occur     more    especially    in    infants    and    are 
particularly   common  in    the   second   year  of 
Ufe.  I 

Primary.     The  infection  in   this  form  is   a  ; 
pure   pneumococcal  one,   and   the   etiology  is 
that  of  lobar-pneumonia. 

Secondary.  In  this  form  the  disease  is  always 
consecutive  to  bronchitis,  which  in  turn  may 
have  been  simple  or  secondary  to  measles, 
whooping-cough,  diphtheria  or  influenza. 

Insanitary  surroundings,  improper  feeding, 
rickets  and  summer  diarrhoea  are  all  important 
etiological  factors.  The  pneumococcus  is  pres- 
ent in  about  half  the  cases,  but  is  commonly 
associated  with  streptococci. 

Symptoms — Primary.  In  the  primary  form 
the  symptoms  are  those  of  a  lobar  pneu- 
monia (see  p.  364),  but  the  physical  signs 
have  a  lobular  distribution.  Clinically  the 
course  of  the  disease  is  more  protracted,  often 
lasting  ten  or  fourteen  days.  The  diurnal 
variation  in  temperature  shows  a  slightly  wider 
range,  but  the  cough  is  less  frequently  painful 
and  termination  by  crisis  not  so'  invariable. 

Secondary.  In  the  secondary  form  there  is 
always  a  history  of  antecedent  bronchitis  of 
varying  intensity,  and  the  onset  of  the  disease 
is  marked  by  an  aggravation  of  the  existing 
symptoms.  The  change  for  the  worse  in  the 
child's  condition  often  occurs  rapidly,  but  the 
onset  is  never  so  sudden  as  in  pneumonia  and 
is  rarely  associated  with  early  nervous  symp- 
toms. The  temperature  rises  to  103-104°  F., 
but  is  not  sustained  as  in  pneumonia.  The 
chart  is  very  irregular,  showing  a  difference  of 
three  or  more  degrees  between  morning  and 


evening  temperature.  The  skin  is  moist  and 
with  the  fall  of  temperature  in  the  morning 
there  is  often  free  sweating.  Pulse  and  respira- 
tion are  much  hurried,  but  the  ratio  is  not  so 
markedly  disturbed  as  in  pneumonia. 

Laboured  respiration  is  a  prominent  feature. 
Dilatation  of  the  alae  nasi  and  less  frequently 
incurving  of  the  lower  lip  are  to  be  noted  during 
inspiration,  while  a  short  grunt  is  very  com- 
monly heard  during  expiration.  Pallor  of  the 
face  is  a  striking  symptom,  while  cyanosis  and 
restlessness  are  observed  in  severe  cases  and 
are  to  be  regarded  as  signals  of  cardiac  distress. 
Cough  is  never  absent  and  is  usually  very 
troublesome.  At  first  it  is  dry  and  hacking, 
but  later  it  becomes  more  loose.  Occasionally 
the  cough  is  paroxysmal  and  causes  vomiting, 
but  in  many  of  these  cases  whooping-cough  is 
an  associated  condition. 

The  course  of  the  disease  is  extremely  vari- 
able. In  some  cases  after  two  or  three  weeks 
of  intermittent  temperature  the  symptoms 
gradually  subside  and  recovery  ensues.  In 
other  cases  death  from  exhaustion  or  heart 
failure  occurs  in  from  one  to  three  or  more 
weeks,  according  to  the  severity  of  the  infection 
and  the  resistance  of  the  patient.  After 
measles  or  whooping-cough  the  course  of  the 
disease  is  often  very  protracted  and  may  last 
two  or  even  three  months.  Relapses  are  not 
uncommon,  and  more  than  one  may  occur  in 
the  same  patient.  In  these  cases  the  tempera- 
ture falls  to  normal  and  the  child  appears 
to  be  convalescent.  Three  or  four  days  later 
the  temperature  gradually  rises  again  and 
remains  high  with  daily  remissions  for  a  week 
or  so  and  then  again  gradually  falls. 

Physical  Signs.  In  addition  to  the  physical 
signs  of  bronchitis  we  find  one  or  more  of  those 
distinctive  of  pulmonary  consolidation,  viz. 
dullness,  bronchial  breathing,  bronchophony 
and  fine,  hard  consonating  rales.  The  bases 
are  most  frequently  affected,  and  there  is 
commonly  more  than  one  area  of  consolidation. 
Percussion  rarely  reveals  definite  dullness, 
unless  several  patches  are  confluent.  Auscul- 
tation reveals  weak  distant  respiratory  murmur 
in  the  early  stages.  As  consolidation  proceeds 
the  breath  sounds  acquire  a  bronchial  character 
and  increased  vocal  resonance  or  bronchophony 
may  be  heard. 

The  quality  of  the  rMes  is  the  most  important 
feature,  and  in  a  few  cases  this  is  the  only 
recognizable  sign  of  consolidation.  Thev  are 
typically  fine,  sharp  and  crackling  orconsonatmg 
in  character,  and  they  appear  to  be  very  super- 
ficial, as  if  generated  immediately  under  the 
stethoscope. 

The  physical  signs  frequently  alter  in  the 
course  of  the  disease,  some  patches  clearing  up, 
while  fresh  areas  become  involved.     The  con- 
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solidation  is  due  in  most  cases  to  acute  inflam- 
mation of  the  alveolar  tissue,  but  it  may  also  be 
due  to  collapse  of  the  lobule  resulting  from 
inflammatory  obstruction  of  the  bronchiole. 

Areas  of  dullness  due  to  collapse  may  dis- 
appear rapidly  after  cough  and  inspiratory 
effort  which  effect  a  re-entry  of  air. 

In    primary    and    secondary    broncho-pneu- 


monia the  symptoms  differ  but  the  physical 
signs  are  very  similar,  except  that  in  the  latter 
the  accompanying  bronchitis  is  as  a  rule  more 
severe.     (See  Diagnosis.) 

The  diagnosis  between  the  two  forms  of 
broncho-pneumonia  and  between  each  of  these 
and  lobar  pneumonia  is  conveniently  shown  in 
the  accompanying  table — 


Secondary  Broncho-Pneumonia. 
Child  usually  under  two. 


Preceded  by  bronchitis, 
measles,  whooping-cough  or 
other  illness. 

Onset  insidious  as  a  rule,  but 
exacerbation  of  existing  symp- 
toms may  be  acute. 

Temperature  rises  less  sud- 
denly, and  is  typically  not  so 
high  102-5-103-5°  F.  Course 
very  irregular,  with  marked 
remissions  of  3-4°  or  more. 

Face  usually  pale.  Skin  hot 
but  not  dry.  Sweating  not 
infrequent. 


Breathing  rapid  and  almost 
invariably  laborious.  Dyspnoea 
common. 

Pulse-respiration  ratio  1  to  3 
or  1  to  2-5. 

Small  discrete  patches  of 
consolidation  in  both  lungs, 
usually  in  the  lower  lobes. 


Dullness  little  marked.  Fine 
and  medium  rales,  which  are 
sharp  and  consonating  in 
character  over  consolidated 
areas.  Distant  bronchial 
breathing. 

General  bronchitis  present  as 
a  rule  and  frequently  severe. 

Duration  indefinite  :  usually 
two  to  four  weeks,  but  may  last 
two  to  three  months. 

Ends  by  lysis. 

Prognosis  grave.  Recovery 
is  usually  associated  with  im- 
pairment of  health. 


Primary  Pneumonia. 
Lobar  Pneumonia.  Primary  Broncho-Pneumonia. 

Child  usually  over  two.  Especially  common  in  second 

year. 

Immediately    preceded    by 
good  health  as  a  rule. 


Onset  typically  sudden  with 
vomiting,  headache  and  ab- 
dominal or  thoracic  pain. 

Temperature  rises  very  sud- 
denly to  104-105°  F.;  main- 
tained at  high  level  with  slight 
remissions  1-2°. 


Face  usually  flushed.  Skin 
typically  dry  and  burning. 
Sweating  only  at  the  time  of 
the  crisis. 

Breathing  rapid  but  not  la- 
borious. Dyspnoea  uncommon. 


Pulse -respiration  ratio    1  to 
2  or  1  to  1-5. 


One  large  patch  of  con- 
solidation found  in  one  of 
the  lungs  as  a  rule.  Apex 
involved  in  twenty-five  per 
cent,  of  cases. 

Marked  dullness  over  a 
large  area.  Fine  crepita- 
tions at  the  edges  of  consoli- 
dation. Bronchial  breath- 
ing and  bronchophony. 


Small  discrete  patches  of  con- 
solidation in  both  lungs,  which 
show  a  tendency  to  coalesce. 


Physical  signs  as  in  secon- 
dary broncho-pneumonia,  but 
tend  to  be  better  marked. 


Slight    bronchitis    not    un- 
common. 


Duration  six  to  nine  days. 


Ends  by  crisis. 


Duration  seven  to  fourteen 
davs. 

Ends  by  crisis  or  lysis. 


Prognosis    good.     Recovery 
complete. 
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From  Bronchitis.  This  is  an  antecedent 
condition  in  most  cases  of  secondary  broncho- 
pneumonia and  in  severe  cases  it  may  be  diffi- 
cult to  decide  when  the  inflammatory  process 
has  reached  the  alveoli  of  the  lung.  The 
higher  range  of  temperature,  the  dyspnoea 
and  the  increasing  gravity  of  the  general 
symptoms  are  more  than  suggestive;  but  it 
may  be  necessary  to  wait  a  few  days,  for  the 
development  of  definite  physical  signs  before 
making  a  diagnosis.  Special  significance  is  to  be 
attached  to  the  altered  character  of  the  rales. 

From  Tuberculous  Broncho-Pneumonia.  The 
physical  signs  in  this  condition  are  not  dis- 
tinguishable from  those  of  broncho-pneumonia, 
and  the  diagnosis  is  often  only  possible  at  the 
necropsy.  A  protracted  course,  especially  if 
associated  with  evidence  of  tuberculosis  else- 
where and  with  progressive  extension  and 
coalescence  of  the  original  areas  of  consolida- 
tion, is  very  suggestive  of  a  tuberculous  origin. 
It  may  be  possible  on  rare  occasions  to  estab- 
lish the  diagnosis  by  microscopical  examination 
of  sputum  collected  from  the  back  of  the  throat. 

From  Empyema.     (See  p.  369.) 

Prognosis.  Primary  broncho-pneumonia  is 
rarely  fatal  in  children  over  two  years  of  age. 
but  in  infancy  the  mortality  may  be  as  high 
as  thirty  per  cent.  In  secondary  broncho-pneu- 
monia the  prognosis  is  very  grave  at  all  ages, 
but  particularly  so  in  the  first  two  years  of 
life,  when  the  mortality  reaches  sixty -five  to 
seventy  per  cent. 

Treatment.  The  child  should  be  put  to  bed 
in  a  well-ventilated  room  in  which  the  tem- 
perature is  maintained  at  62°  to  65°  F.  Efficient 
ventilation  with  avoidance  of  draughts  is 
essential,  and  to  this  end  a  half  tent  may  in 
some  cases  be  advisable.  As  few  persons  as 
possible  should  be  allowed  in  the  room  so  as 
not  to  vitiate  the  atmosphere  unnecessarily. 
When  the  weather  is  fine  and  warm  a  maximal 
amount  of  open  air  is  recommended,  but,  on 
the  other  hand,  in  the  winter  months,  particu- 
larly when  easterly  winds  prevail  or  the  weather 
is  cold  and  foggy,  too  much  raw  fresh  air  must 
be  guarded  against. 

The  bed  clothing  should  be  sufficiently  warm, 
but  it  is  most  important  that  it  should  not  be 
oppressively  heavy,  as  this  will  only  increase 
respiratory  embarrassment. 

The  diet  should  consist  of  milk  diluted  with 
barley  water  or  peptonized  if  necessary.  Virol 
in  suitable  doses,  or  light  chicken  and  veal 
broth,  are  valuable  additions  to  the  diet,  and 
if  the  appetite  is  good,  bread  and  milk,  Benger's 
Food  or  light  milk  puddings  may  be  allowed. 

The  temperature  as  a  rule  calls  for  no  treat- 
ment, but  daily  sponging  with  hot  or  warm 
water  is  a  valuable  means  of  promoting  com- 
fort and  is  especially  useful  when  restlessness 


is  a  feature.  Apart  from  this  the  patient 
should  be  disturbed  as  little  as  possible,  as 
this  tends  to  increase  the  dyspnoea  and  to 
exhaust  the  strength.  In  the  case  of  infants, 
however,  it  is  advisable  to  change  the  position 
from  time  to  time,  owing  to  the  liability  of 
these  patients  to  collapse  of  the  lungs  if  the 
same  position  be  maintained  for  a  prolonged 
period. 

A  free  action  of  the  bowels  should  be  secured. 
In  view  of  the  tendency  to  diarrhoea  castor 
oil  5  i-ii  is  the  most  satisfactory  drug  and 
may  be  repeated  in  smaller  doses,  as  required. 

In  the  early  stages,  when  there  is  much 
bronchial  irritation  with  little  secretion,  thin 
jacket  poultices  of  mustard  and  linseed  (in 
the  proportion  of  one  to  seven)  give  great  relief. 
They  should  be  left  on  for  three  or  four  hours 
and  repeated  until  marked  reddening  or  even 
slight  blistering  of  the  skin  results.  Hot 
turpentine  stupes  or  the  application  of  anti- 
phlogistine  are  effective  alternatives.  Steam 
inhalations  or  the  intermittent  use  of  the 
bronchitis  kettle  to  moisten  the  atmosphere 
are  useful  at  this  stage  of  the  disease.  A  mix- 
ture containing 

R  Vini.  Ipecac.  11]^  iii 

Liq.  Ammon.  Citrat.  111^  xxiv 
Syr.  Tolutani.  ]\  x 
Aq.  Anethi.  ad  3  i 

should  be  given  every  three  hours  for  a  child 
of  one  year  when  the  cough  is  dry  and  the 
secretion  scanty.  As  the  cough  becomes  loose 
and  secretion  free  the  following  prescription 
should  be  substituted- — 

R  Ammon.  Carb.  gr.  \ 
Tinct.  Nuc.  Vom.  w\_  ss 
Syr.  Scillae  \\  x 
Aq.  Anethi.  ad  3  ii 

and  to  this  may  be  added  tinct.  strophanth., 
minims  one  to  two,  if  there  be  cardiac  distress. 
In  the  case  of  robust  children  with  severe 
bronchitis  and  excessive  secretion  leading  to 
blocking  of  the  tubes  and  pronounced  dyspnoea, 
an  emetic  may  be  useful.  Mechanical  means 
such  as  tickling  the  fauces  should  be  tried  in 
the  first  instance,  but  if  these  fail  repeated  one- 
drachm  doses  of  ipecacuanha  may  be  given 
until  vomiting  is  induced. 

In  this  condition,  however,  belladonna  in 
sufficient  doses  acts  almost  as  a  specific.  The 
drug  should  be  exhibited  in  the  form  of  ext. 
bellad.  virid.  gr.  I,  or  liquor  atropinse  ]\  f , 
combined  in  each  case  with  half  a  minim  of 
the  tincture  of  nux  vomica.  The  dose  is 
independent  of  the  age  of  the  patient  and  should 
be  administered  every  three  hours  until  signs 
of  toxaemia  are  produced,  viz.  dilatation  of 
the  pupil,  flushing  of  the  skin,  or  commencing 
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delirium.  The  dose  should  then  be  reduced 
or  the  following  mixture  substituted — 

R  Liq.  Strychninae  Hydrochl.  n\^  ^ 
Quinin.  Sulphat.  gr.  |^ 
Acid  Hydrochl.  dil.  H]^  f 
Glycerini  Pepsini  T(]^  viii 
Aqua  ad  5  i 

which  should  be  given  every  four  hours,  after 
food,  for  an  infant  of  one  year. 

For  older  children  proportionately  larger 
doses  should  be  exhibited.  The  symptomatic 
treatment  of  sleeplessness,  diarrhoea,  hyper- 
pyrexia, and  cardiac  dilatation  is  dealt  with 
under  treatment  of  pneumonia  (see  p.  367) ; 
but  emphasis  is  laid  here  on  the  value  of  leech- 
ing in  the  latter  condition. 

In  the  majority  of  cases  of  secondary  broncho- 
pneumonia brandy  is  advantageous  throughout 
the  disease,  both  as  a  cardiac  and  as  a  general 
stimulant. 

For  an  infant  of  one  year  one  to  two  tea- 
spoonfuls  in  the  twenty-four  hours  wiU  usually 
suffice,  but  in  exceptional  cases  the  quantity 
may  be  increased  to  one  or  even  two  table- 
spoonfuls.  In  conditions  of  collapse  a  mus- 
tard bath  at  a  temperature  of  104°  F.  for  four 
minutes  is  extremely  valuable,  and  should  be 
followed  by  wrapping  in  hot  blankets.  During 
convalescence  a  change  to  the  seaside  is  advo- 
cated and  cod-liver  oil  or  a  tonic  mixture 
containing  iron  and  quinine  in  suitable  doses 
should  be  prescribed.  A.  M. 

PNEUMONIA   IN    CHILDREN 

{Synonym  :  Lobar  or  croupous  pneumonia.) 

Definition :  An  acute  infectious  disease,  com- 
monly associated  with  inflammation  of  the 
alveolar  tissue  of  the  lung. 

Etiology :  Predisposing  Cmises.  Exposure  to 
cold  and  wet,  particularly  when  easterly  winds 
prevail.  Robust  children  are  frequently  at- 
tacked, but  the  disease  may  appear  as  a  com- 
plication or  sequela  of  other  illness. 

The  exciting  cause  is  in  the  majority  of  cases 
the  pneumococcus  of  Fraenkel.  The  disease  is 
rare  under  two  years,  but  after  this  age  a  primary 
pneumonia  in  children  is  just  as  likely  to  be 
lobar  as  lobular  in  distribution.  An  epidemic 
variety  is  occasionally  met  with,  but  it  is  doubt- 
ful whether  the  disease  is  ever,  strictly  speaking, 
contagious. 

Symptoms.  The  onset  is  sudden  and  invari- 
ably accompanied  by  vomiting.  Convulsions, 
on  the  other  hand,  are  unexpectedly  rare,  even 
in  j'oung  children.  The  temperature  rises 
rapidly  to  103°-105°  F.,  and  remains  at  a  high 
level,  Avith  a  diurnal  variation  of  one  to  two 
degrees,  until  the  crisis  at  the  end  of  six  to  nine 
days. 


The  cheeks  are  flushed  and  the  skin  feels  dry 
and  burning  to  the  hand.  Drowsiness  is  a  very 
common  feature,  and  early  delirium  is  not 
infrequent,  especially  when  the  disease  is  apical. 

Headache  and  pain  in  the  side  are  often 
complained  of ;  the  former  is  sometimes  referred 
to  the  ear,  and  the  latter  to  the  abdomen,  and 
these  symptoms  may,  therefore,  prove  mis- 
leading. 

The  pulse-rate  and  breathing  are  both  rapid, 
but  there  is  no  actual  dyspnoea  in  an  uncom- 
plicated case. 

A  very  important  symptom  is  the  alteration 
of  the  pulse-respiration  ratio,  which  is  reduced 
from  the  normal  3*5  :  1  to  2  :  1  or  exceptionally 
1-5  :  1. 

A  short,  dry  cough  is  present,  and  in  older 
children  there  may  be  a  little  rusty  sputum. 
Grunting  at  the  beginning  of  expiration  is 
frequently  observed.  As  the  disease  progresses, 
true  dyspnoea  associated  with  incurving  of  the 
lower  lip  in  inspiration  may  supervene,  but 
this  is  uncommon.  The  tongue  is  dry  and 
brown,  and  herpetic  vesicles  may  be  found  on 
the  lips.  The  bowels  are  usually  constipated, 
but  diarrhoea  and  symptoms  of  gastro-enteritis 
may  be  met  with  at  the  time  of  onset  and 
again  after  the  crisis. 

Epistaxis  is  an  occasional  early  sjTnptom. 

The  urine  is  high-coloured  and  scanty  and 
shows  a  marked  diminution  of  chlorides. 

These  symptoms  continue  as  a  rule  for  six 
to  nine  days,  Avhen  a  sudden  fall  of  temperature 
announces  the  crisis.  Within  twelve  to  twenty- 
four  hours  the  temperature  reaches  normal, 
the  pulse-rate  and  respiration-rate  fall,  and  the 
tongue  becomes  moist.  The  patient  sweats 
and  there  may  be  diarrhoea. 

Termination  by  lysis  is  very  rare,  but  a 
pseudo-crisis — i.  e.  a  sudden  fall  of  temperature 
followed  by  another  rise  before  the  true  crisis — 
is  much  commoner  in  children  than  in  adults. 

Physical  Signs.  It  is  important  to  remember 
1  that  the  appearance  of  physical  signs  in  the 
I  lungs  may  be  delayed  two  to  three  days,  and  in 
exceptional  cases  even  a  week. 

Any  part  of  the  lung  may  be  involved,  and 
the  physical  signs  will  vary  according  to  the 
site  and  size  of  the  affected  area.  In  the 
majority  of  cases  there  is  definite  impairment 
of  the  percussion  note  over  some  part  of  the 
lung.  Apical  pneumonia  is  much  commoner 
I  in  children  than  in  adults  and  accounts  for 
twenty-five  to  thirty  per  cent,  of  all  cases.  The 
commonest  situations  for  the  early  detection 
of  dullness  are  in  front  just  below  the  clavicle 
and  behind  at  the  base  of  the  lungs  or  in  the 
region  of  the  scapula,  whilst  signs  of  com- 
mencing consolidation,  high  up  in  the  axilla, 
j  may  easily  be  overlooked  unless  sought  for. 

On   auscultation   diminished   breath  sounds 
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or  distant   tubular   breathing  are   heard,  and 
these  are  often  the  first  physical  signs. 

Later  on  the  breathing  assumes  a  more  defin- 
itely bronchial  character  and  is  associated  with 
increased  vocal  resonance  and  bronchophony. 

Fine  crepitations,  so  characteristic  of  pneu- 
monia in  the  adult,  are  frequently  absent  or 
confined  to  the  edge  of  the  consolidated  area. 
On  the  other  hand  scattered  rales,  suggestive 
of  bronchitis,  are  occasionally  found  associated 
•with  lobar  pneumonia  in  young  children,  a  con- 
dition not  found  in  the  adult.  Pleural  friction 
may  be  present,  ^^^len  a  large  portion  of  one 
lung  is  involved  the  breath  sounds  on  the  sound 
side  are  accentuated,  and  occasionally  a  small 
area  of  tubular  breathing  may  be  detected  near 
the  angle  of  the  scapula. 

Leucocytosis  is  always  present  in  favourable 
cases. 

The  physical  signs  begin  to  disappear  after 
the  crisis  in  uncomplicated  cases.  Recovery 
is  almost  always  perfect,  but  the  time  required 
for  complete  resolution  is  variable. 

Diagnosis.  In  a  typical  case  there  is  seldom 
much  difficulty  in  establishing  the  diagnosis. 

From  Scarlet  Fever.  In  the  earliest  stages 
the  high  fever,  rapid  pulse,  vomiting  and  hot 
flushed  skin  may  suggest  other  acute  illness, 
such  as  scarlet  fever;  the  disturbance  of  the 
pulse-respiration  ratio,  presence  of  cough  and 
pain  in  the  side,  absence  of  sore  throat  and 
other  symptoms  should  enable  a  diagnosis  to 
be  made  before  the  development  of  physical 
signs  in  the  lungs. 

From  Enteric  Fever.  Diarrhoea  associated 
with  high  temperature,  drowsiness  and  bronchi- 
tis may  simulate  enteric  fever,  but  the  history 
of  sudden  onset,  early  headache,  disturbance  of 
pulse-respiration  ratio  and  subsequent  signs 
of  consolidation  in  the  lungs  should  indicate 
the  nature  of  the  disease. 

An  examination  of  the  blood  may  assist. 
In  pneumonia  a  leucocytosis  is  usually  found, 
whereas  in  enteric  fever  there  is  commonly 
a  leucopenia.  Further,  in  the  latter  disease 
a  positive  Widal  reaction,  when  obtained,  is 
diagnostic.  Pneumonia  may  rarely  be  a  com- 
plication of  enteric  fever. 

From  Broncho-Pneumonia.  (See  Broncho- 
Pneumonia,  -p.  364.) 

From  Acute  Meningitis.  Severe  headache 
with  well-marked  cerebral  symptoms  may 
simulate  acute  meningitis,  but  it  is  unwise  to 
diagnose  this  condition  when  definite  symptoms 
of  pneumonia  are  present.  Pneumococcal 
meningitis  may  rarely  occur  as  a  complication. 

The  onset  of  tuberculous  meningitis  is 
always  insidious  in.  infants,  but  in  older 
children  the  disease  may  begin  acutely.  Diag- 
nosis may  be  impossible  in  the  early  stages, 
but  the  subsequent  course  of  the  disease  and 


the  results  of  lumbar  puncture  will  in  most 
cases  render  differentiation  possible. 

From  Acute  Otitis  Media.  Pain  referred  to 
the  ear  may  suggest  acute  otitis  media,  and  this 
in  a  certain  number  of  cases  may  be  an  associated 
condition  of  pneumococcal  origin.  The  mem- 
brana  tympana  should  be  examined  in  doubtful 
cases. 

From  Pleural  Effusion.  The  diagnosis  of 
pneumonia  from  pleural  effusion  may  present 
considerable  difficulty,  but  in  the  latter  con- 
dition the  onset  is  more  insidious,  the  tempera- 
ture lower  and  the  pungent  heat  of  the  skin 
absent.  The  duUness  is  much  more  absolute, 
but  the  character  of  the  breath-sounds  affords 
little  assistance,  for  in  children  tj^ically  loud 
bronchial  breathing  is  heard  over  a  pleural 
efl'usion.     (See  Pleurisy,  p.  147.) 

Friction  sounds  are  usually  to  be  heard  over 
some  part  of  the  affected  area  and,  if  the  fluid 
be  considerable,  there  will  be  displacement  of 
the  heart.  Finally,  exploratory  puncture  is 
indicated  in  all  cases  of  doubt. 

From  Acute  Appendicitis.  Slight  local  signs 
in  the  right  iliac  fossa  associated  with  disturb- 
ance of  the  pulse-respiration  ratio  and  presence 
of  cough  point  towards  pneumonia,  and  the 
discovery  of  commencing  consolidation  at  the 
base  of  the  right  lung  will  confirm  the  diagnosis. 
On  the  other  hand,  marked  rigidity  and  tender- 
ness, persistent  vomiting,  etc.,  are  in  favour  of 
appendicitis.     (See  Appendicitis.) 

Complications  and  Sequelce.  Empyema,  sup- 
purative meningitis,  purulent  pericarditis  and 
acute  otitis  media,  which  occur  as  complications, 
are  all  of  pneumococcal  origin.  Jaundice  is 
occasionally  seen. 

Delayed  resolution  is  not  uncommon,  but 
the  supervention  of  fibrosis  of  the  lung  as  a 
sequela  is  extremely  rare. 

Prognosis.  In  children  over  two  years  the 
prognosis  is  extremely  good,  ninety-seven  per 
cent,  making  perfect  recoveries. 

In  infants  the  mortality  is  between  twenty-five 
and  thirty  per  cent.  Death  from  pneumonia 
per  se  is  much  rarer  in  children  than  in  adults, 
and  a  fatal  termination  is  far  more  often  due 
to  complications,  particularly  empyema,  sup- 
purative meningitis  or  pericarditis,  than  to  the 
primary  disease. 

Treatment.  The  child  should  be  put  to  bed 
in  a  well-ventilated  room  in  which  the  tempera- 
ture is  maintained  at  65°  F. 

Fluid  nourishment,  such  as  light  soups  and 

milk,  plain  or  diluted  with  barley  water.     The 

yolk  of  an  egg  may  be  given  in  milk,  and  Virol  in 

1  suitable  doses  is  a  valuable  addition  to  the  diet. 

The  body  should  be  sponged  once  daily  with 
warm  water,  and  frequent  sponging  of  face  and 
hands  may  be  resorted  to  if  there  is  a  tendency 
to  restlessness. 
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An  initial  dose  of  calomel,  gr.  ss-i,  is  use- 
ful, and  subsequently  hyd.  c.  ereta,  gr.  ii-iv, 
may  be  given  as  required. 

The  medicinal  treatment  is  expectant  and 
symptomatic,  but  the  following  febrifuge  mix- 
ture may  be  administered  for  the  first  few  days 
with  a  view  to  promoting  comfort. 

R  Liq.  Ammon.  Citrat.  ]\  xxv 
Potassii  Citrat.  gr.  viii 
Spt.  /Etheris  Nitrosi  ]\  v 
Glycerini  ]\  xii 
Aq.  Anethi  ad  5  i. 

To  be  given  every  four  hours  for  a  child  of 
three. 

Symptomatic  Treatment. — Pains  in  the  Chest. 
Hot  local  applications  in  the  form  of  mustard 
and  linseed  poultices  or  antiphlogistine  suffice 
as  a  rule ;  but,  when  the  pain  is  verj^  severe,  as 
in  diaphragmatic  pleurisy,  the  application  of 
three  leeches  over  the  painful  area,  combined, 
if  necessary,  with  strapping  the  side,  is  more 
likely  to  secure  relief.  In  these  cases  tinct. 
camph.  CO.,  111^  v  to  x,  according  to  age,  may 
be  added  to  the  above  mixture,  or  a  single 
dose  of  Dover's  powder,  gr.  i-ii,  may  be  given 
to  a  child  over  five. 

Cough.  The  severity  of  this  symptom  de- 
pends on  the  amount  of  lung  tissue  involved, 
and  also  on  the  extent  of  the  concomitant 
catarrh.  In  this  condition  poultices  are  also 
of  use  and  changing  the  position  in  which  the 
patient  is  lying  may  give  relief.  Here  bella- 
donna, in  doses  of  five  to  ten  minims  of  the 
tincture  or  a  half  to  one  minim  of  the 
liquor  atropines  (combined  in  each  case  with 
\\  iv  of  tinct.  camph.  co.),  is  of  the  greatest 
value.  The  mixture  may  be  given  every  four 
hours  until  slight  toxic  symptoms  are  noted 
and  then  less  frequently. 

Hyperpyrexia.  Pyrexia  requires  no  treat- 
ment other  than  the  routine  sponging  described 
above;  but  if  the  temperature  rises  above 
104' 5°,  and  particularly  if  it  is  associated  Avith 
restlessness  and  delirium,  interference  is  called 
for.  In  infants  the  employment  of  a  hot  bath 
gradually  cooled  down  to  85°  or  80°  F.  will 
reduce  the  temperature.  In  older  children 
frequent  sponging  Avith  warm  or  tepid  water 
will  usually  suffice;  but  if  necessary  a  bath 
cooled  down  to  70°  may  be  given ;  in  this  case, 
however,  it  is  wise  to  order  a  stimulant  (5  i-ii 
brandy)  both  before  and  after  the  bath.  In 
some  cases  it  may  be  advisable  to  cut  the  hair 
short, and  this  measure  often  relieves  restlessness. 

Cold  applications  to  the  head  and  an  ice  bag 
to  the  chest  have  many  advocates,  but  the 
latter  is  not  suitable  for  children  under  four 
years.  Stimulants,  particularly  brandy,  are 
always  helpful  in  this  condition  and  should 
never  be  omitted. 


Hyperpyrexia  and  delirium  are  particularly 
seen  in  cases  complicated  by  otitis  media,  and 
it  is  always  well  in  such  cases  to  examine  the 
membrana  tympana ;  and  if  bulging  be  present, 
to  make  a  free  incision. 

Sleeplessness.  Delirious  sleep  is  neither  un- 
common nor  injurious,  but  sleeplessness  accom- 
panied by  active  delirium  is  soon  followed  by 
marked  prostration.  In  addition  to  tepid 
sponging  and  cold  application  to  the  head  the 
free  use  of  bromide  of  ammonium  in  five  to  ten 
grain  doses  combined  with  two  to  four  drachms 
of  brandy  is  probably  the  most  effective  and 
least  harmful  treatment.  It  may  be  repeated 
every  three  hours  until  sleep  is  induced. 

Cardiac  Weakness.  Signs  of  cardiac  dilata- 
tion must  always  be  carefully  watched  for,  and 
treatment  to  combat  this  condition  instituted 
at  the  onset. 

Clinically  we  find  the  apex  beat  pushed  out 
to  the  left  in  dilatation  of  the  left  ventricle ; 
the  first  sound  in  this  situation  becomes 
progressively  weaker  and  is  accompanied  by 
increasing  pallor. 

Cyanosis,  dyspnoea  and  gradual  enlargement 
of  the  liver  are  the  most  important  symptoms 
when  the  right  side  of  the  heart  is  affected. 
Dullness  to  the  right  of  the  sternum  is  variable 
in  children  and  not  of  great  diagnostic  value. 
Three  or  four  leeches  over  the  hepatic  region, 
followed  by  hot  fomentations  to  encourage 
bleeding,  will  give  great  relief,  and  brandy  should 
be  given  in  suitable  doses  every  two  hours. 

Strychnine  in  doses  ]\  ss-i  hypodermically 
every  four  hours  is  indicated,  and  it  is  well 
to  remember  that  reaction  to  this  drug  is  less 
easily  induced  in  the  toxaemia  of  pneumonia 
than  under  normal  conditions.  It  may  there- 
fore be  pushed  until  slight  twitching  is  produced. 

The  subcutaneous  injection  of  ether,  oleum 
camphoratum  ll\^  v,  or  caffein  citrate  gr.  ii 
(in  a  solution  of  sodium  salicylate),  is  useful  in 
cases  of  syncope  or  collapse.  Oxygen  is  not 
very  often  of  benefit,  but  it  should  be  tried, 
particularly  when  cyanosis  is  a  prominent 
symptom;  and  its  stimulating  effect  may  be 
increased  by  passing  the  gas  through  absolute 
alcohol. 

Gastro-Enteritis.  This  may  develop  acutely 
in  the  course  of  a  lobar  pneumonia.  Diet  is 
very  important  in  these  cases.  Milk  is  liable 
to  cause  meteorism,  and  therefore  albumin 
water,  whey,  weak  chicken  broth  or  Virol  in 
barley  water  should  be  given  in  small  doses 
at  frequent  intervals.  The  following  powder 
is  usuallv  effective : 


R   Hydarg.  c.  Creta  gr.  | 
Pulv.  Ipecac.  Co.  gr.  \-h 
Pulv.  Rhei.  gr.  i  ss 
Pulv.  Cretae  Co.  gr.  v 
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and  should  be  given  three  times  a  day  for  a 
child  of  one  to  three  years  old. 

Durino"  convalescence  a  change  to  the  seaside 
is  recommended  and  a  tonic  mixture  containing 
iron  and  quinine  in  suitable  doses  should  be 
prescribed.  A.  M. 

EMPYEMA   IN   CHILDREN 

Definition  :  A  collection  of  pus  in  the  pleura  ] 
cavity. 

Etiology.  In  children  under  five  pneumonia 
is  an  antecedent  condition  in  ninety  per  cent,  of 
cases.  It  occurs  in  children  of  all  ages  as  a 
complication  or  sequela  of  the  exanthemata. 

Suppurative  appendicitis,  and  in  older  children 
the  tubercle  bacUlus,  are  on  rare  occasions 
responsible  for  the  condition. 

The  pneumococcus  is  the  organism  most  often 
found,  often  associated  with  streptococci  and 
staphylococci. 

The  bacillus  coli  is  found  in  empyemata 
which  are  secondary  to  appendicitis,  and  the 
pus  in  these  cases  is  often  extremely  offensive. 

Empyema  is  usually  unilateral,  and  may  be 
situated  in  any  part  of  the  pleural  cavity.  It  i 
is  most  commonly  found  at  the  base  of  the  lung 
behind,  but  on  rare  occasions  is  found  between 
the  lobes — constituting  the  so-called  interlobar 
variety. 

Symptoms.  These  vary  enormously  in  differ- 
ent cases.  Empyema  may  be  a  late  compli- 
cation of  pneumonia  or  an  immediate  sequela. 
The  possibility  of  an  empyema  should  always 
be  borne  in  mind,  in  a  case  of  pneumonia  in  a 
child,  if  the  temperature  persist  and  the  symp- 
toms and  physical  signs  do  not  clear  up  in  the 
usual  way.  Occasionally,  however,  the  tempera- 
ture remains  normal  for  several  days  after  the 
crisis,  and  then  rises  again  either  suddenly  or 
gradually,  and  this  recrudescence  is  associated 
with  an  increase  of  the  physical  signs  in  the  chest. 

Dr.  Still  has  pointed  out  that,  if  signs  of  fluid 
at   one  base  develop  after  a  lobar-pneumonia,  : 
the  diagnosis  of  an  empyema  follows  almost  as  a  i 
corollary,  although  it  may  be  necessary  to  wait 
a  few  days  for  the  fluid  to  become  purulent. 

The  commonest  history  is  that  of  an  acute 
illness,  such  as  pneumonia  or  measles,  some 
weeks  or  even  months  previously,  from  which 
recovery  has  been  unsatisfactory.  | 

After  subsidence  of  the  acute  attack  the  child 
grows  weaker,  and  is  troubled  with  cough  and 
slight  dyspnoea.  The  complexion  becomes 
pale  and  pasty-looking,  and  the  ends  of  the 
fingers  become   not  infrequently  clubbed. 

Sweating  is  often  a  marked  feature,  and 
restlessness  at  night  is  frequently  noted.  Fever 
is  present  in  the  majority  of  cases,  but  is  always 
irregular  in  type.  It  may  rise  to  102-103°  F., 
and  fall  again  to  normal. 


A  definitely  intermittent  or  remittent  tempera- 
ture is  suggestive  of  suppuration,  but,  on  the 
other  hand,  this  symptom  is  sometimes  com- 
pletely absent,  and  the  temperature  may  remain 
normal. 

Finally,  an  empyema  may  be  entirely  latent, 
and  only  discovered  accidentally  in  the  course 
of  a  routine  examination  or  on  the  post-mortem 
table. 

Physical  signs  and  diagnosis.  For  the  physical 
signs  and  diagnosis  of  fluid  in  the  chest  see 
section  on  pleurisy  (p.  147).  Here  it  will 
suffice  to  mention  the  modification  of  these 
signs  which  may  be  present  when  the  fluid  is 
purulent  in  character. 

Bulging  and  oedema  of  the  chest  wall  are 
more  often  met  with  in  empyema  than  in  serous 
effusion.  In  extremely  rare  instances  the  pul- 
sation of  the  heart  may  be  transmitted  to  an 
empyema  which  is  pointing  through  the  thoracic 
wall — the  so-caUed  pulsating  empyema. 

Well-marked  and  occasionally  loud  bronchial 
breathing  is  frequent  over  empyemata,  but 
may  also  be  heard  over  serous  effusions  in 
children. 

Vocal  resonance  is  transmitted  less  well  in 
empyema  than  in  serous  effusion,  and  whispered 
pectoriloquy  is  said  to  be  inaudible  in  the  former. 
These  signs  are  of  very  doubtful  value  in  the 
majority  of  instances,  and  in  arriving  at 
an  opinion  in  any  given  case  as  to  the 
nature  of  the  effusion,  the  history  of  the  illness 
will  furnish  the  safest  guide.  The  diagnosis, 
however,  is  often  only  made  possible  by  the 
insertion  of  an  exploring  needle  in  the  area  of 
greatest  dullness  and  the  examination  of  the 
fluid  withdrawn  in  the  syringe. 

Persistent  and  confluent  broncho-pneumonia, 
especially  when  of  tuberculous  origin,  may 
simulate  empyema  very  closely ;  and  here, 
again,  repeated  puncture  with  the  aspirating 
needle  may  be  necessary  to  establish  the 
diagnosis. 

Interlobar  empyema  is  suggested  by  per- 
sistence of  the  symptoms,  associated  with 
variation  in  the  physical  signs  over  the  affected 
area,  which  is  most  commonly  the  mid-axillary. 

Natural  cure  does  occur  in  very  rare  instances 
by  (1)  absorption  of  fluid  when  the  effusion  is 
small,  (2)  perforation  of  the  lung  and  expectora- 
tion of  the  purulent  material,  and  (3)  perfora- 
tion of  the  thoracic  wall — the  so-called  empyema 
necessitatis. 

Prognosis.  This  depends  on  two  factors  :  the 
nature  of  the  infecting  organism  and  the  promp- 
titude with  which  the  diagnosis  is  made  and 
treatment  instituted. 

When  the  infection  is  a  pure  pneumococcal 
one  the  prognosis  is  good,  but  when  strepto- 
coccal or  mixed  it  is  always  serious.  In  the 
tuberculous  form  the  outlook  is   very  grave. 
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Delay  in  operation  affects  the  pi'ognosis  un- 
favourably. 

Treatment :  Aspiration  is  not  recommended. 
As  soon  as  the  diagnosis  is  established  surgical 
treatment  must  be  resorted  to  without  delay. 

In  exceptional  cases,  where  a  very  large  effu- 
sion is  present,  aspiration  may  be  permissible, 
but  only  as  a  preliminary  measure,  with  a  view 
to  reducing  the  shock  of  the  operation. 

A.  M. 

RHEUMATISM    IN    CHILDREN 

There  are  notable  differences  in  the  manifes- 
tations of  the  rheumatic  infection  as  it  occurs 
in  children  and  in  adults.  In  children  arthritis 
is  a  symptom  of  subsidiary  importance,  being 
to  a  large  extent  replaced  by  muscular  pains ; 
sweating  is  little  seen ;  the  fever  is  not  so  high 
as  in  adults,  while  hyperpyrexia  is  extremely 
rare.  On  the  other  hand,  cardiac  rheumatism, 
nodules  and  chorea  are  very  much  more  common 
in  the  young  than  in  older  subjects,  and  rashes 
are  probably  more  frequent  in  cliildren  than  in 
adults. 

The  rheumatic  infection  in  children  shows  the 
same  tendency  towards  generalization  as  do  all 
other  bacterial  infections  at  this  age.  Cardiac 
rheumatism,  never  to  be  regarded  as  a  "  com- 
plication "  but  always  as  a  symptom  of  rheu- 
matism, is  in  children  of  such  prime  importance 
as  to  be  almost  the  essence  of  the  disease. 
Rheumatism  of  the  adult  type,  that  is  with 
much  arthritis  but  little  cardiac  damage,  is 
rarely  seen  in  children,  but  occasionally  occurs 
in  those  ten  years  old  or  over. 

Further,  by  studying  rheumatism  in  children, 
especially  in  its  slighter  forms,  Ave  are  able  to 
see  that  it  is  an  infection  whose  onset  is  in- 
sidious and  whose  disappearance  is  very  gradual, 
although  it  is  true  that  its  more  severe  symptoms 
develop  rapidly  and  may  pass  off  quickly  under 
treatment.  It  is  therefore  a  disease  which 
tends  to  run  a  chronic  course,  interrupted  by 
acute  exacerbations.  For  this  reason  it  is  very 
necessary  that  the  earliest  and  slightest  signs 
of  the  infection,  which  may  give  valuable 
warning  to  the  physician,  should  be  carefully 
considered. 

Etiology.  The  age-incidence  of  rheumatism 
in  children  requires  mention.  The  infection  is 
extremely  rare  in  infants  under  the  age  of 
two  years  and  is  comparatively  infrequent  in 
children  imder  five  years.  After  this  age  the 
disease  becomes  common,  and  first  attacks  are 
most  frequently  seen  between  the  ages  of  seven 
and  ten  years.  Scarlatina  frequently,  and  other 
acute  infectious  fevers  rarely,  precede  rheuma- 
tism. Season,  inheritance,  damp  and  cold 
predispose,  as  in  adults. 

Symptomatology.     It  is   only  necessary  here 


to  touch  upon  such  points  as  are  of  special 
significance  in  the  rheumatism  of  children,  the 
earliest  symptoms  being  particularly  empha- 
sized. 

Tonsillitis.  —  The  relationship  between  the 
tonsillar  and  the  other  manifestations  of  rheu- 
matism is  more  clearly  traceable  in  children 
than  in  adults.  Usually  a  period  of  a  fortnight 
or  less  separates  the  sore  throat  from  the  onset 
of  pains.  In  rheumatic  children  the  tonsils  are 
often  persistently  enlarged  and  in  their  depths 
are  found  small  collections  of  purulent  material, 
latent  foci  of  reinfection. 

Muscular  Pains. — These  constitute  the  most 
valuable  early  sign  of  the  infection.  They  may 
occur  in  any  part  of  the  body,  but  have  the 
following  characteristics  in  common.  They 
occur  particularly  in  the  neighbourhood  of 
joints ;  they  are  made  worse  by  exercise  and 
benefited  by  rest ;  they  are  usually  accompanied 
by  a  slight  rise  of  temperature.  They  may  be 
dull  aching  pains,  causing  the  child  to  lie  and 
sob  for  some  hours,  or  sharp  and  shooting  in 
character,  provoking  a  sudden  momentary  cry. 
Round  the  hip- joint  and  in  the  neck  the  pains 
are  often  particularly  persistent.  In  the  legs 
these  pains  are  sometimes  erroneously  called 
"  growing-pains."  They  occur  chiefly  about  the 
knees  and  are  often  referred  to  a  sjDot  in  the 
middle  of  the  popliteal  space.  They  may  be 
so  sudden  and  severe  as  to  cause  the  child  to 
stumble  or  even  fall.  In  the  arms  the  pains  may 
occur  round  any  of  the  joints  and  are  not 
uncommon  in  the  fingers.  They  are  usually 
quickly  recognized  as  rheumatic  here.  In  the 
neck  they  are  very  common,  rheumatic  torti- 
collis being  the  commonest  type  of  stiff-neck 
in  children,  excluding  cases  due  to  local  adenitis. 
In  the  back  rheumatism  may  give  rise  to  a 
suspicion  of  spinal  caries.  Rheumatic  pains 
very  commonly  occur  in  the  sides  or  epigastrium, 
and  may  be  mistaken  for  "  stitch  "  or  dyspepsia. 
These  are  sometimes  of  sufficient  severity  to  be 
the  cause  of  the  child's  visit  to  the  doctor. 

Arthritis  (Synovitis  and  Peri-arthritis).  —  Ar- 
thritis in  children  is  less  common,  less  obvious 
and  less  painful  than  in  adults.  The  large 
joints  are  most  commonly  affected,  but  the 
proximal  interphalangeal  joints  of  the  fingers 
are  more  frequently  attacked  than  in  older 
subjects. 

Nodules.  —  These  are  common  in  childi'en. 
They  are  usually  soft,  consisting  of  fibrinous 
exudate,  but  if  persistent  they  become  hard  and 
fibrosed.  Rarely  they  are  haemorrhagic.  In 
children  they  are  pathognomonic  of  rheumatism. 
They  are  invariably  associated  with  endocarditis 
and  often  with  pericarditis.  As  they  consist 
of  material  similar  to  that  of  the  valvular 
vegetations  their  behaviour  gives  a  clue  to  what 
is  happening  in  the  endocardium. 


DISEASES  OF  CHILDREN 


371 


RHEUMATISM  IN  CHILDREN 


Ansemia. — Rheumatic  anaemia  is  well-marked 
in  children.  If  persistent  it  should  suggest 
that  a  sub-acute  infection  is  still  present. 

Nervous  Symptoms. — Rheumatic  headache  is 
very  common.  In  many  cases  of  rheumatism 
actual  chorea  develops,  but  in  practically  no 
case  does  the  nervous  system  entirely  escape. 
Almost  always  there  is  a  condition  of  general 
nervous  instability  (latent  chorea,  q.v.),  with 
depression,  irritability  or  excitement.  En- 
crrafted  on  this  may  be  such  "  functional  " 
disorders  as  habit-spasm,  night-terrors,  som- 
nambuUsm,  acquired  enuresis,  lienteric  diar- 
rhoea, etc.  Rheumatic  children  are  often  first 
brought  to  the  doctor  for  some  such  complaint. 

Fever. — The  temperature  is  usually  nearer 
102°  than  104°  F.  Pericarditis,  tonsillitis  and, 
in  older  children,  arthritis  may  raise  the  tem- 
perature to  the  higher  point.  At  first  sustained, 
the  temperature  breaks,  becomes  remittent  and, 
later,  intermittent.  It  is  important  to  recognize 
that  a  regular  nocturnal  rise  of  temperature 
during  "  convalescence  "  usually  indicates  that 
the  infection  is  not  ended  and  that  there  is 
a  danger  of  recrudescences.  Hyperpyrexia  is 
extremely  rare  in  children. 

Cardiac  Rheumatism  (vide  Heart  Disease  in 
Children). — The  frequency  of  this  has  already 
been  emphasized.  Some  degree  of  dilatation 
is  present  in  all  cases  of  acute  or  subacute 
rheumatism  in  children.  Many  cases  are  first 
brought  to  the  doctor  for  symptoms  of  this,  such 
as  lassitude,  exhaustion  or  shortness  of  breath. 

Cutaneous  Manifestations. — Profuse  sweating 
is  rare.  The  palms  and  soles  are  usually  moist, 
occasionally  the  face  sweats.  Rheumatic  ery- 
thema is  usually  of  the  type  erythema  margina- 
tum. Erythema  nodosum  is  almost  certainly, 
and  "  peliosis  rheumatica  "  is  probably,  not  of 
rheumatic  origin. 

Renal  Symptoms.— Transient  albuminuria  is 
common  ;   ha?maturia  is  rare. 

Rare  Manifestations. — Pleurisy,  always  asso- 
ciated with  pericarditis,  may  originate  friction 
or  effusion.  Pneumonia,  doubtfully  rheumatic, 
may  occur  in  the  same  connection.  Acute 
bursitis  is  rare.  Iritis  does  not  occur  in  the 
rheumatism  of  childhood. 

Diagnosis.  The  chief  danger  here  is  of  over- 
looking rheumatism.  Tonsillitis  can  hardly  be 
recognized  as  rheumatic  in  the  absence  of  a 
history  of  previous  attacks.  Rheumatic  pains 
are  easily  recognizable  if  they  are  fully  investi- 
gated, but  are  frequently  disregarded  by 
parents.  Other  common  conditions  for  which 
a  rheumatic  child  is  brought  to  the  doctor  are 
anaemia,  headache,  "  indigestion  "  (epigastric 
rheumatic  pain),  lassitude  and  shortness  of 
breath  (shght  cardiac  dilatation),  nervous 
symptoms,  as  fidgetiness,  fretfulness,  night- 
terrors,     habit-spasm,     enuresis,     etc.     (latent 


chorea).  Such  conditions  can  only  be  recog- 
nized as  rheumatic  by  careful  inquiry  for 
characteristic  symptoms  or  signs,  coupled  with 
a  search  for  nodules  and  examination  of  the 
heart. 

Syphihtic  epiphysitis  and  infantile  scurvy 
should  never  be  mistaken  for  rheumatic  arthritis, 
as  they  occur  during  the  first  year  of  life,  when 
rheumatism  is  unkno\\Ti.  Acute  pohomyelitis 
\\ith  hyper^esthesia  may  be  mistaken  at  first  for 
rheumatism.  Suppurative  arthritis  and  acute 
osteo-myelitis  may  be  distinguished  by  the 
intense  toxaemia,  high  leucocytosis  and  absence 
of  other  rheumatic  signs. 

Course.  Acute  tonsillitis,  pains,  arthritis, 
albuminuria,  headache  and  bursitis  are  quickly 
amenable  to  treatment.  Nodules  usually  dis- 
appear gradually,  but  may  persist  for  months — a 
bad  sign.  Cardiac  rheumatism  and  ansemia  are 
the  most  chronic  symptoms,  and  with  these  and 
a  persistent  intermittent  fever  chronicity  is 
assured  and  recrudescences  likely.  The  imme- 
diate and  ultimate  prognosis  depends  upon  the 
degree  of  affection  of  the  heart. 

Treatment.  Rheumatism  with  fever  requires 
rest  and  salicylate. 

Keep  the  child  warm  in  bed  between  soft 
blankets.  Apply  wool  to  the  affected  joints. 
Have  the  throat  sprayed  regularly  \Aath  anti- 
septic lotion.  Allow  only  a  slightly  varied 
milk  diet. 

Give  sufficient  sodium  salicylate  to  lower  the 
temperature  and  to  keep  it  as  near  normal  as 
possible ;  a  daily  dose  of  sixty  to  one  hundred 
and  fifty  grains  is  usually  required.  Give  the 
drug  frequently  (six,  eight  or  ten  times  in  the 
twenty-four  hours),  since  it  is  rapidly  excreted. 
Combine  it  with  an  equal  or  double  quantity  of 
sodium  bicarbonate  and  flavour  with  glycerine, 
syrup  of  ginger  or  orange. 

Salicylate  does  not  in  children  cause  headache 
or  tinnitus ;  mental  and  cardiac  depression  are 
only  produced  if  it  be  allowed  to  cause  nausea 
and  vomiting.  Acid  intoxication  (vomiting, 
acetone  in  the  breath  and  urine,  delirium  and 
coma)  is  the  real  danger  of  salicylic  acid 
poisoning.  This  must  be  avoided  by  (1)  keep- 
ing the  bowels  open,  (2)  giving  enough  soda 
with  the  salicylate  to  keep  the  urine  alkahne, 
(3)  avoiding  or  treating  vomiting.  Should 
vomiting  occur,  stop  the  salicylate  for  twelve 
or  twenty-four  hours,  and  then  recommence 
with  half -doses.  These  can  usually  be  rapidly 
increased,  if  necessary,  without  the  recurrence 
of  the  sickness. 

Persistent  pain,  rare  in  children,  may  yield 
best  to  aspirin.  This,  however,  cannot  be 
combined  with  alkalies,  and  hence  is  unsuitable 
for  full  doses.  Quinine  and  potassium  iodide 
are  much  inferior  to  salicylate  in  the  treatment 
of  rheumatism. 
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Watch  convalescence  carefully,  being  guided 
by  the  state  of  the  heart  and  temperature-chart. 
Reduce  the  salicylate  gradually.  Give  a  full 
diet  with  extra  milk,  eggs,  cream  or  flavoured 
Sanatogen.  Iron,  cod-liver  oil  or  arsenic  may 
be  required.  R.  M. 

HEART  DISEASE  IN  CHILDREN 

Organic  Heart  Disease. — Of  the  infections  i 
which  produce  heart  disease  in  children  the 
rheumatic  is  vastly  the  most  important,  and  in 
the  following  article  must  claim  most  attention. 
Other  infections,  although  less  common,  are 
often  extremely  serious.  Of  these  diphtheria 
and  influenza  both  produce  a  severe  myocarditis 
which  may  give  rise  to  critical  symptoms  or 
sudden  death. 

Acute  myocarditis  is  most  commonly  due  to  i 
the  rheumatic  infection.  The  diphtheritic, 
influenzal,  and  occasionally  other  infections, 
such  as  typhoid,  may  produce  it.  The  pneu- 
mococcus  is  peculiar  in  that  it  tends  to  spare 
the  myocardium. 

Acute    non-purulent    pericarditis    is    usually 
due  to  rheumatism.     A  few  cases,  distinguish-  \ 
able    by    the    very    large    pericardial    effusion 
present,  are  due  to  tuberculous  pericarditis. 

Acute  purulent  pericarditis  is  generally  due 
to  the  pneumococcus  and  associated  with 
pneumonia  or  empyema.  Occasionally  it  is 
due  to  streptococcal  or  staphylococcal  infection, 
in  the  latter  case  usually  secondary  to  acute 
osteo-myelitis. 

Acute  endocarditis  is  in  the  vast  majority 
of  cases  due  to  rheumatic  infection.  Malignant 
non-rheumatic  endocarditis  requires  special 
mention.  Tuberculous  endocarditis  is  very 
rare. 

Rheumatic    Heart   Disease. — Rheumatism   ac- 
counts for  the   great   majority  of   all  cases   of  : 
heart  disease,  both  transient  and  persistent,  in 
children.     In  the  absence,   therefore,   of  signs 
pointing  definitely  to  some  other  cause,  rheuma-   ; 
tism  should  always  be  suspected.     In  children 
the  development  of  cardiac  symptoms,  even  in 
the  presence  of  heart  disease  of  old  standing,   1 
almost  invariably  signifies  fresh  cardiac  rheuma- 
tism; in  them  the  heart  does  not  break  down 
merely    from    mechanical    causes.     This    fact  j 
colours  the  clinical  picture  and  treatment  of 
heart  disease  in  young  subjects. 

Acute  Rheumatic  Myocarditis. — This  is  present 
in  all  cases  of  definite  acute  rheumatism.  In 
the  mildest  it  is  probably  the  only  cardiac  lesion 
present ;  in  the  more  severe,  it  is  associated 
with  endocarditis,  while  in  the  worst  the  valves  J 
and  pericardium  are  affected  (pancarditis). 
In  all  cases,  however,  the  condition  of  the 
myocardium  is  of  most  immediate  importance. 

In  the  mildest  cases  the  heart  is  just  outside 


the  nipple  line  on  the  left  side,  the  pulse-rate  is 
quickened,  especially  on  exertion,  the  first 
apical  sound  frequently  reduplicated;  there  is, 
however,  no  murmur  at  the  apex.  The  child 
is  pale,  languid,  easily  exhausted,  and  seems 
out  of  sorts.  It  may  he  brought  to  the  doctor 
for  mild  rheumatic  symptoms,  such  as  tonsil- 
litis, pains  in  the  limbs,  trunk  or  neck ;  or  for 
various  slight  nervous  ailments  as  have  been 
described  under  "latent  chorea"  (v.  Chorea). 

In  more  severe  cases  the  heart  is  dilated  an 
inch  or  more  to  the  left  and  right,  and  an  apical 
systolic  bruit  may  be  present,  although  it  is 
not  invariably  audible.  The  symptoms  are 
more  marked  and  the  evidence  of  rheumatism 
is  usually  distinctive. 

In  the  Avorst  cases  the  heart  is  dilated  two 
or  three  inches  to  left  and  right,  and  pericarditis 
is  often  present.  There  are  intense  pallor, 
dyspnoea,  orthopnoea  and  signs  and  symptoms 
of  heart  failure.  This  is  the  condition  said  to 
be  typical  of  pericarditis,  but  is  due  to  the 
associated  severe  myocarditis. 

Diagnosis.  The  chief  danger  is  that  of  over- 
looking slight  attacks.  These  are  only  to  be 
recognized  by  accurate  percussion,  and  a 
familiarity  with  the  earliest  symptoms  of 
rheumatism  in  children. 

Prognosis.  The  immediate  prognosis  in 
children  follows  the  same  lines  as  in  adults. 
Many  slight  cases  last  for  months,  and  probably 
for  years.  A  persistent  apical  systolic  bruit 
does  not  necessarily  foretell  a  permanent  lesion. 
The  murmur  frequently  disappears  in  time,  as 
the  myocardium  recovers.  Care  should,  there- 
fore, be  taken  not  to  give  too  serious  a  prognosis 
in  a  slight  recent  case  of  mitral  regurgitation  in 
a  child. 

Treatment.  The  only  special  point  to  be 
insisted  upon  here  is  that  as  cardiac  symptoms 
in  children  are  practically  invariably  due  to 
active  cardiac  rheumatism,  the  main  medicinal 
treatment  will  consist  in  the  administration  of 
salicylates.  These  have  a  good  action  if  given 
in  sufficient  amount  when  the  heart  is  not 
extremely  affected ;  where,  however,  there  is 
great  dilatation  with  heart  failure  and  vomiting, 
their  efficacy  is  much  impaired  (v.  Treatment  of 
Rheumatic  Pericarditis).  Owing  to  the  active 
infection  of  the  heart,  digitalis  has  much  less 
influence  in  children  than  in  adults  and  rarely 
produces  benefit. 

Valvular  Disease — This  is  of  great  interest 
in  children,  since  it  is  in  them  that  we  are  able 
to  study  the  development  of  the  lesions  seen  in 
adults. 

Mitral  regurgitation  is  the  most  common 
lesion.  It  has  already  been  mentioned  that 
there  are  many  cases  in  which,  although  appear- 
ing; to  be  due  to  valvular  disease,  the  incom- 
petence  disappears  as  the  myocardium  recovers. 
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Excluding  extreme  cases,  there  is  a  large  group 
in  which  Ave  cannot  be  sure  if  recovery  will 
ensue  or  not. 

Mitral  stenosis  is  rare  in  children  under  twelve 
years  of  age,  because  its  development  is  a  matter 
of  time ;  the  valve  must  become  fibrosed  and 
the  mitral  ring  must  recover  from  excessive 
dilatation  before  actual  stenosis  is  present.  In 
children  the  developmental  stages  are  seen. 
The  stages  of  thickening  of  the  mitral  valve 
such  as  will  in  time  develop  into  stenosis  are 
shown  (1)  by  the  development  of  the  pseudo- 
reduplication  of  the  second  apical  sound,  and 
(2)  later  by  the  development  of  the  mid-diastolic 
apical  bruit.  Both  these  abnormal  sounds  are 
heard  over  a  small  area  internal  to  the  apex- 
beat.  Where  a  mid-diastolic  bruit  is  heard 
distinctly  over  a  period  of  some  weeks  the  later 
development  of  mitral  stenosis  is  almost 
certain. 

Aortic  lesions  are  rare.  Roughening  of  the 
valves  may  give  rise  to  an  aortic  systolic  murmur, 
but  true  stenosis  is  very  exceptional.  Aortic 
regurgitation  is  seen  in  older  children.  The 
diastolic  bruit  is  often  best  heard  over  the  valve 
in  the  third  left  interspace  next  the  sternum. 
Sometimes  it  is  very  audible  at  the  outer  part 
of  the  apex-beat.  The  "  aortic  facies "  is 
rarely  recognizable  in  children. 

Tricuspid  valvulitis  is  not  uncommon  in  fatal 
cases,  but  it  is  exceptional  for  it  to  be  distinctly 
recognizable  during  life. 

Prognosis.  Accurate  prognosis  in  childhood 
is  largely  vitiated  by  the  great  liability  to  fresh 
attacks  of  cardiac  rheumatism.  In  children 
the  diseased  heart  is  also  handicapped  by  the 
ease  with  which  its  nutrition  is  impaired  through 
any  failure  in  the  general  nutrition,  and  by 
having  to  provide  for  the  growth  of  the  body. 
On  the  other  hand,  the  coronary  arteries  being 
always  free  from  disease,  and  the  child  not 
having  to  earn  his  living,  are  favourable  factors 
assisting  in  the  establishment  of  good  com- 
pensation. The  possibility  of  mistaking  myo- 
cardial for  valvular  disease  has  been  emphasized. 
The  presence  of  external  pericardial  adhesions 
adds  greatly  to  the  work  of  the  heart,  and 
prevents  its  proper  growth.  Such  a  condition 
leads  to  stunting  of  the  body,  while  death  often 
takes  place  during  puberty  or  adolescence. 

In  any  particular  case,  attention  should  be 
paid  to  the  extent  of  the  lesion,  the  degree  of 
compensatory  change,  the  general  nutrition  of 
the  child,  and  the  life  for  which  he  is  destined. 

Treatment.  Failure  of  compensation  denotes 
active  cardiac  rheumatism,  and  should  be  treated 
as  such  (v.  Myocarditis,  supra). 

With  good  compensation  the  aims  of  treat- 
ment are  to  ward  off  further  attacks  of  rheuma- 
tism, to  prevent  overstrain,  and  to  attend  to 
the  general  nutrition,  and  thus  to  that  of  the 


heart.  The  milder  outdoor  games  are  per- 
missible in  most  cases ;  where  these  must  be 
prohibited  the  patient  is  better  taught  at  home 
or  at  a  private  rather  than  at  a  public  school. 

Rheumatic  Pericarditis  (v.  infra). 

Malignant  Endocarditis.  —  This  is  rare  in 
childhood.  It  is  usually  closely  associated 
with  rheumatic  endocarditis,  owing  to  the  ease 
with  which  the  damaged  tonsils  of  the  rheumatic 
subject  allow  of  a  secondary  infection,  and  to  the 
vascularity  of  the  injured  valves,  which  renders 
them  liable  to  infection  by  any  circulating 
organism. 

The  malignant  type  of  endocarditis  is  with 
difficulty  separable  from  the  rheumatic  in 
children,  if  indeed  it  is  always  of  non-rheumatic 
origin.  Usually  the  most  suggestive  signs  are 
lack  of  response  to  treatment,  increasing  pallor 
and  weakness  and  enlargement  of  the  spleen. 
Rashes  may  develop.  Usually  the  case  ter- 
minates with  cerebral  embolism  followed  by 
haemorrhage. 

An  erroneous  diagnosis  of  malignant  endo- 
carditis is  often  made  from  a  failure  to  realize 
how  severe  and  prolonged  may  be  an  attack  of 
rheumatic  carditis.  Marked  enlargement  of 
the  spleen  is  always  most  suggestive  of  a  non- 
rheumatic  endocarditis. 

Disorders  of  Rhythm. — Irregularity  of  the 
heart's  action  is  common  in  nervous,  angemic 
or  ailing  children.  It  is  found  in  rheumatic, 
diphtheritic  and  influenzal  myocarditis.  A 
marked,  persistent,  but  apparently  harmless 
type  follows  measles.  It  is  an  early  sign,  of 
little  importance,  in  tuberculous  meningitis. 
The  causes  of  cardiac  irregularity  in  adults 
may  be  responsible  for  it  in  children. 

Tachycardia  is  usually  found  in  the  conditions 
mentioned. 

Bradycardia  occurs  in  diphtheritic  heart 
disease,  and  occasionally  in  influenzal  and  rheu- 
matic cases.  It  occurs  in  the  second  stage  of 
tuberculous  meningitis  and  other  conditions 
where  raised  intracranial  pressure  exists. 

R.  M. 


RHEUMATIC   PERICARDITIS   IN   CHILDREN 

Acute  Rheumatic  Pericarditis  always  denotes 
severe  rheumatism.  Thus  the  heart  also  shows 
endocarditis  and  severe  myocarditis  (pan- 
carditis), and  the  other  manifestations  of  the 
infection  are  of  the  same  grade,  severe  chorea, 
numerous  nodules  and  high  fever,  very  rarely 
hyperpyrexia.  Pericarditis  is  not  seldom  the 
terminal  event  in  a  chronic  rheumatic  infection. 

Acute  pericarditis  is  found  most  frequently 
in  children  at  the  ages  at  which  rheumatic 
attacks  are  commonest,  namely,  from  eight  to 
twelve  years. 

Symptomatology.      Rheumatic        pericarditis 
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usually  passes  through  a  stage  of  plastic  in- 
flammation to  a  stage  of  effusion,  but  in  both 
stages  practically  all  the  symptoms  are  due,  not 
to  the  pericarditis,  but  to  the  associated  inflam- 
mation of  the  cardiac  muscle.  It  is  because  in 
pericarditis  the  myocarditis  is  certain  to  be 
severe  that  the  condition  is  so  dangerous. 

The  chief  symptoms,  then,  are  those  of  dilata- 
tion of  the  heart.  Occasionally  these  are  so 
slight  that  the  practitioner  is  surprised  to  find 
pericardial  friction  in  the  routine  examination  of 
a  rheumatic  child.  More  often  the  symptoms 
are  obvious:  pallor,  slight  cyanosis,  dyspnoea 
and  rapid  pulse.  Usually  at  some  period  of 
the  attack  these  symptoms  are  increased,  the 
child  becomes  severely  ill  with  orthopnoea, 
cough,  pulmonary  oedema  and  enlargement  and 
tenderness  of  the  liver.  In  the  worst  cases  the 
condition  is  one  of  utmost  danger,  persistent 
vomiting,  intense  dyspnoea,  precordial  distress, 
delirium  and  occasionally  general  oedema 
developing. 

There  is  a  possibility  of  sudden  death  following 
slight  exertion  in  either  the  stage  of  friction  or 
eft'usion.  It  depends  upon  the  myocardial 
changes. 

Pleurisy  is  frequent ;  it  is  more  common  on 
the  left  side  than  the  right.  The  lower  lobe  of 
the  left  lung  is  usually  compressed  or  collapsed 
by  the  enlarged  heart ;  occasionally  pneumonia 
develops  here. 

The  symptoms  proper  to  pericarditis,  as 
opposed  to  myocarditis,  are  of  subsidiary 
importance.  They  consist  of  oedema  of  the 
eyelids,  often  a  suggestive  early  sign,  and 
precordial  pain  due  to  the  friction.  The  latter 
is  uncommon.  It  may  cause  the  patient  to  lie 
on  his  right  side  or  even  on  his  face. 

Physical  Signs.  In  the  early  stages  peri- 
cardial friction  is  present  in  nearly  all  cases,  the 
only  exceptions  being  M'here  there  have  been 
repeated  previous  attacks  of  pericarditis.  The 
friction  is  usually  loud  and  rough,  but  is  occa- 
sionally soft  and  indistinct.  In  rhythm  it  may 
be  single,  double,  or  occasionally  triple  from  the 
addition  of  a  presystolic  friction.  It  may  be 
localised,  often  best  heard  over  the  base  of  the 
heart,  but  commonly  it  is  universally  present 
over  the  precordial  area. 

Pleuro-pericardial  friction  (external  pericar- 
ditis), forming  a  ring  round  the  cardiac  area, 
should  be  carefully  examined  for. 

During  the  stage  of  effusion  the  friction 
disappears.  There  are  no  signs  by  which  the 
small  effusion  can  with  certainty  be  diagnosed 
from  the  severe  cardiac  dilatation  which  is 
always  present.  Suggestive  points  are :  dis- 
appearance of  the  friction  without  diminution 
in  the  fever,  symptoms  or  extent  of  the  deep 
cardiac  dullness  ;  marked  increase  of  the  cardiac 
dullness    in    an    upward    direction;      distant 


character  of  the  heart's  sounds ;  and  a  lack  of 
correlation  between  the  feeble  cardiac  sounds 
and  the  strength  of  the  radial  pulse. 

With  the  disappearance  of  the  effusion  friction 
may  again  become  audible. 

Diagnosis.  In  the  stage  of  friction  rheumatic 
pericarditis  is  usually  easily  recognized.  A  loud 
rasping  pericardial  friction  is  practically  always 
rheumatic,  purulent  pericarditis  being  very 
rarely  associated  with  any  rub,  and  tuberculous 
cases  rarely  giving  more  than  a  soft  friction. 
In  cases  of  doubt  the  other  signs  of  rheumatism 
will  decide.  A  soft  rheumatic  friction  has  to  be 
distinguished  from  an  endocardial  bruit.  This 
can  usually  be  done  by  careful  study  of  the 
localisation,  time  and  conduction  of  the  sound. 

The  stage  of  effusion  is  difficult  to  diagnose, 
unless  friction  is  known  to  have  previously 
existed,  owing  to  the  associated  cardiac  dilata- 
tion. The  suggestive  signs  have  been  enumer- 
ated. The  diagnosis  of  effusion  is  here  of  com- 
paratively shght  importance,  as  the  dilatation  is 
the  cause  of  the  symptoms. 

Prognosis.  The  immediate  prognosis  de- 
pends upon  the  state  of  the  myocardium  :  bad 
signs  are  great  dilatation,  vomiting  and  delirium. 
Old-standing  valvular  disease  makes  the  out- 
look worse,  but  it  is  by  no  means  rare  for  a  first 
attack  of  carditis  to  prove  fatal  in  a  child. 
Even  the  most  desperate  cases  vnW  sometimes 
be  saved.  Recovery  is  rarely  complete.  Sudden 
death  may  occur. 

The  ultimate  prognosis  depends  upon  the 
formation  of  serious  external  adhesions,  the 
extent  of  the  valvular  damage,  and  the  degree 
of  recovery  of  the  myocardium.  External 
pericarditis  increases  the  liability  to  serious 
adhesions. 

Treatment.  Absolute  rest  in  bed  must  be 
insisted  upon  in  all  cases.  The  diet  must  be 
light  but  nourishing  and  given  in  as  large 
quantities  as  digestion  permits.  Milk  and  eggs 
are  of  most  value ;  the  former  may  usefully  be 
citrated  by  the  addition  of  two  grains  of  sodium 
citrate  to  each  ounce. 

For  local  treatment  the  ice-bag  is  most 
effective.  A  small  bag  should  be  filled  with 
thoroughly  broken-up  ice,  placed  next  the  skin, 
covered  over  with  wool,  and  kept  in  position 
by  a  binder  wdth  shoulder-straps.  It  vn\\  re- 
quire refilling  two-hourly.  If  properly  applied 
it  produces  cutaneous  hyperaemia.  Hot-water 
bottles  must  be  applied  to  the  patient's  feet. 
His  temperature  should  be  taken  two-hourly  and 
the  ice-bag  temporarily  removed  should  it  fall 
to  100°  F. 

Leeches  also  relieve  precordial  pain;  poul- 
tices are  of  less  value.  -   -4 

Salicylate  of  soda  should  be  given,  Avith 
sodium  bicarbonate.  It  acts  best  when  given 
early  in  the  attack ;  with  great  cardiac  dilatation 
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it  is  less  successful,  and  with  much  cardiac 
vomiting  it  should  be  given  very  carefully,  if 
at  all.  The  method  of  administering  it  has 
been  detailed  elsewhere  (v.  Ehetimatism  in 
Children  :  Treatment).  The  aim  should  be  to 
give  sufficient  salicylate  to  reduce  the  tempera- 
ture to  normal. 

Rest  must  be  assured  and  pain  relieved. 
Opium  is  the  best  drug  here  and  often  acts 
most  beneficially.  With  pulmonary  oedema  its 
administration  is  risky.  Slorphine  given  hypo- 
dermically  may  be  necessary  for  severe  delirium. 
Alkalies  often  relieve  precordial  distress. 

The  heart  will  require  symptomatic  treatment. 
Dyspnoea,  cyanosis  and  other  symptoms  of 
right-heart  failure  call  for  the  application  of 
three  or  four  leeches.  Strychnine,  atropine  and 
digitalin  may  be  given  hypodermically.  Brandy 
is  useful  as  a  stimulant  and  soporific. 

Paracentesis  for  the  removal  of  the  pericardial 
effusion  is  never  necessary  in  rheumatic  cases. 

Convalescence  must  be  prolonged  and  care- 
fully watched.  R.  M. 

CHOREA. 

Chorea  is  a  disease  in  which  there  are  dis- 
ordered movements,  associated  usually  with 
some  degree  of  muscular  weakness  and  very 
constantly  with  slight  or  profound  mental 
disturbances. 

A  distinction  must  be  drawn  between  the 
symptom  of  choreiform  movement  which  occurs 
in  many  conditions  (v.  Diagnosis)  and  the 
disease  chorea,  sometimes  known  as  acute  or 
Sydenham's  chorea. 

Etiology.  The  rheumatic  infection  is  now 
regarded  as  the  essential  factor  in  the  production 
of  chorea,  for  the  following  reasons  : — (1)  Rheu- 
matic symptoms  may  be  traced  in  ninety-four 
per  cent,  of  cases  before,  during,  or  shortly  after 
an  attack  of  chorea  (Coombs) ;  (2)  Choreic 
symptoms  may  be  traced  in  nearly  every  case 
of  rheumatism  in  children ;  (.3)  Did  "  functional  " 
(non-rheumatic)  cases  occur,  they  should  be 
common,  whereas  failure  to  trace  rheumatism 
in  a  choreic  patient  is  exceptional. 

Given  the  rheumatic  infection,  an  unstable 
nervous  system,  inherited  or  acquired,  pre- 
disposes to  chorea.  Thus  fright,  overwork, 
over-worry  and  pregnancy  predispose  to  or 
aggravate  chorea.  The  sex-incidence  estab- 
lishes the  same  point :  the  disease  is  thrice  as 
common  in  females  as  in  males,  and  in  adult 
males  is  extremely  rare.  Chorea  is  much 
commoner  in  children  than  in  adults,  being 
most  frequent  in  the  later  years  of  childhood. 

Pathogenesis.  To  treat  chorea  rationally 
two  points  in  its  pathogenesis  must  be  grasped. 
Firstly,  that  the  symptoms  originate  from  the 
toxic  changes  in  the  cells  of  the  cerebral  cortex, 


changes  due  either  to  the  circulation  of  the 
rheumatic  poison  or  to  an  actual  rheumatic 
infection  of  the  cerebrum.  Secondly,  that  the 
symptoms  persist  long  after  the  active  bacterial 
processes  are  ended,  being  now  dependent  upon 
the  damaged  state  of  the  nerve-cells  which  have 
not  yet  recovered.  No  case  is  truly  "  func- 
tional." 

Symptomatology.  Chorea  shows  much  more 
than  disordered  muscular  movements.  Its 
symptoms  may  be  described  as  mental,  motor 
and  atonic. 

Mental  Symptoms.     These  are  always  present. 

Early  they  consist  of  general  signs  of  nervous 

instability  ;  fearfulness,  excitability,  irritability. 

I  During  the  disease  these  increase  in  severity, 

the  child  is  much  depressed,  very  excitable  and 

passionate.     Insomnia    may    be    troublesome. 

During  convalescence  mental  exaltation  is  the 

I  rule ;  the  child  is  happy,  but  still  excitable  and 

i  mentally  restless. 

In  some  cases  the  mental  symptoms  are  the 
most  prominent  of  all.  Acute  delirious  mania 
(chorea  insaniens)  is  very  rare  in  children,  but 
occasionally  occurs  in  adults.  In  others  melan- 
cholic symptoms  develop ;  even  suicide  may 
be  threatened.  The  most  common  severe  mental 
symptom  in  choreic  children  is  stupor,  deepening 
to  coma ;  with  it  are  usually  aphasia  and  choreic 
paralysis,  with  wasting  and  incontinence. 

Delayed  cerebration  is  very  common;  the 
memory  is  affected  in  many  cases. 

Crying  is  frequent  during  chorea,  usually  in 
passionate  outbursts.  In  bad  cases  a  howling 
sound  is  made  which  is  very  characteristic. 

Motor  Symptoms.  At  their  earliest  these 
consist  of  slight  fidgetiness  and  clumsiness  in 
fine  voluntary  movements  (e.  g.  sewing).  The 
fully  developed  movements  are  very  familiar. 
They  are  those  of  "  exaggerated  fidgetiness  " ; 
they  are  quite  irregular,  so  that  the  next  move- 
ment cannot  be  foretold ;  they  are  made  worse 
by  observation,  emotion  or  excitement.  At 
first  they  can  to  some  extent  be  voluntarily 
restrained,  later  this  power  is  lost. 

In  the  face  changing  expressions  of  pleasure, 
fear,  surprise,  etc.,  are  seen.  The  smile  of 
welcome  is  very  characteristic.  Clicking  sounds 
are  made  by  the  tongue  and  lips.  The  pupils 
may  show  eccentricity,  inequality,  hippus  and 
abnormality  of  shape.  Nystagmus  is  very  rare. 
The  movements  of  the  limbs  need  no  special 
description.  It  should  be  noted  that  combined 
with  the  restlessness  is  a  good  deal  of  ataxia. 
This  is  well  seen  in  the  gait.  When  the  hands 
are  held  out  spasmodic  extension  at  the  wrists 
is  seen. 

In  the  trunk  squirming  movements  occur. 
Choreic  or  dissociated  breathing  consists  of 
irregularly  alternating  thoracic,  abdominal 
and  combined  respirations. 
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The  speech  is  hesitating,  indistinct  and 
spluttering.  Aphasia  is  the  severest  speech 
defect.  It  is  usually  associated  with  choreic 
paralysis  and  may  remain  absolute  for  many 
(nine)  months.  It  invariably  clears  up  in 
time. 

Sensory  changes  are  very  rare.  The  extreme 
irregularity  of  the  heart,  sometimes  known  as 
"  chorea  cordis,"  is  probably  not  dependent 
upon  chorea  of  the  heart-muscle. 

The  deep  reflexes  are  usually  difficult  to 
elicit,  but  brisk  when  obtained.  The  response 
may  be  unduly  sustained  (choreic  response) 
or  double.  In  a  few  cases,  usually  of  the 
paralytic  type,  the  deep  reflexes  disappear. 
The  superficial  reflexes  are  usually  unaltered, 
but  in  comatose  cases  the  abdominal  reflexes 
may  disappear.  Definite  Babinski  signs  are 
very  rare. 

Incontinence  may  occur  at  any  time  during 
chorea,  the  sphincters  being  "forced."  In  the 
comatose  cases  with  aphasia  and  paral3'sis, 
persistent  double  incontinence  occurs. 

Atonic  Symptoms.  Usually  as  the  movements 
decrease  in  severity  some  degree  of  muscular 
enfeeblement  is  noticeable.  Occasionally  this 
proceeds  to  actual  flaccid  paralysis  (chorea 
paralytica),  associated  with  rapid  wasting  and 
often  with  aphasia. 

Rheumatic  Sympto7ns.  Any  symptoms  of 
rheumatism  may  coexist  with  chorea.  Severe 
arthritis  is  rare ;  anaemia  is  common ;  the 
condition  of  the  heart  is  the  most  important. 
The  temperature  chart  gives  good  evidence  of 
the  activity  or  quiescence  of  the  rheumatic 
infection  (v.  Rheumatism,  in  Children). 

Residual  Chorea. — This  term  is  given  to  cases 
in  which  symptoms  remain  after  the  acute 
stage  has  passed.  In  it  are  usually  seen 
some  movement,  anaemia  and  muscular  flabbi- 
ness. 

Latent  Chorea. — This  term  may  be  used  for  a 
condition  of  nervous  instability  due  to  rheu- 
matism, but  not  of  sufficient  severity  to  be 
obvious  as  chorea.  It  is  thus  seen  in  the 
development  and  disappearance  of  chorea  and 
in  nearly  all  children  showing  any  of  the  mani- 
festations of  rheumatism.  The  clinical  picture 
is  one  of  a  highly  neurotic  child;  irritable, 
fidgety,  inattentive,  fearful  and  passionate. 
To  these  symptoms  may  be  added  such  dis- 
orders as  habit-spasm,  night-terrors,  somnam- 
bulism, acquired  enuresis,  lienteric  diarrhoea 
and  others. 

Diagyiosis.  Choreiform  movements  are  seen 
in  other  conditions  than  chorea;  hysteria, 
lesions  of  the  optic  thalamus  (including  lifelong 
cases  of  cerebral  diplegia),  very  rarely  in  tuber- 
culous meningitis  and  iodoform  poisoning. 
Such  conditions  are  usually  easily  differentiated 
if    their    possibility    be    remembered.     Acute 


delirium  in  children  is  most  commonly  due  to  ; 
pneumonia.  Chorea  paralytica  can  be  recog-  ! 
nized  by  a  history  of  past  movements  or  by  j 
the  persistence  of  facial  movements.  i 

More  difficulty  is  experienced  in  recognizing  | 
the  very  earliest  signs  of  chorea,  which  simulate 
the  nervous  symptoms  of  any  neurotic  subject. 
It  must  be  remembered,  therefore,  that  rheu- 
matism is  a  cause  of  various  nervous  pheno- 
mena (v.  Latent  Chorea).  In  cases  of  doubt 
reliance  may  be  placed  on  the  presence  or 
absence  of  definite  rheumatic  symptoms. 

Prognosis.  Rheumatic  heart  disease  causes 
death  in  about  one  per  cent,  of  cases.  Very 
severe  movements  and  insomnia  predispose  to 
a  fatal  issue  by  producing  exhaustion. 

Apart  from  heart  disease  all  cases  of  chorea 
recover,  and  none  of  the  symptoms  are  perma- 
nent. Even  severe  paralysis  and  aphasia  pass 
off.  The  duration  of  the  symptoms  is  very 
variable,  from  three  weeks  to  many  months. 
Relapses  and  recrudescence  are  common. 
Symptoms  pointing  to  a  prolonged  attack  are 
insomnia,  anorexia,  anaemia,  muscular  weakness 
and  aphasia. 

Treatment.  There  is  and  can  be  no  routine 
or  specific  treatment.  The  facts  given  under 
"  pathogenesis  "  must  be  applied  to  get  the 
best  results. 

Acute  Cases. — The  patient  must  be  kept  in  bed 
and  protected  from  hurting  himself.  Isolation 
is  usually  beneficial  at  this  stage.  Nursing  by 
a  trained  nurse  is  better  than  by  a  relation. 
The  diet  should  be  as  plentiful  as  the  digestion 
permits :  milk,  milk-foods,  eggs,  cream,  chicken, 
white  fish  may  be  given. 

Anti-rheumatic  drugs  influence  the  cause  of 
the  disease.  Sodium  salicylate  and  bicarbonate 
(v.  Rheumatism  in  Children :  Treatment)  are 
therefore  indicated  where  active  symptoms  of 
rheumatism  are  recent  or  present,  or  where  the 
temperature  is  raised.  Sufficient  should  be 
given  to  keep  the  temperature  normal.  This 
treatment  may  be  combined  with  sedative 
measures  if  necessary. 

Sedative  measures  are  needed  for  insomnia, 
extreme  restlessness  or  excitement.  Of  these 
the  hot-pack  is  the  best.  Blankets  are  wrung 
out  in  very  hot  water,  the  child  enveloped  in 
them  and  covered  over  with  mackintosh  and 
warm  blankets.  This  rarely  fails  to  produce 
sleep.  The  child  is  left  in  the  pack  until  it 
awakes,  when  it  is  dried  with  hot  towels.  For 
drugs  the  best  are  trional,  chloral  and  bromide, 
the  dose  of  each  being  from  five  to  ten  grains 
for  a  child  of  ten  years.  Brandy  at  night  may 
promote  sleep.  Sedatives  are  contra-indicated 
in  paralytic  cases. 

Large  doses  of  arsenic,  as  formerly  employed, 
should  not  be  given. 

Chronic,    Atonic    and    Convalescent    Cases. — 
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Different  treatment  is  here  required.  Tonics, 
iron,  arsenic,  occasionally  even  strychnine,  are 
useful.  A  very  full  diet  should  be  given,  with 
added  milk,  cream,  cod-liver  oil  or  Sanatogen. 
,  In  atonic  cases  nothing  is  better  than  massage 
combined  with  re-education  of  the  limbs  by 
exercises,  games  or  crochet. 

The  last  traces  of  chorea  are  hard  to  banish, 
care  must,  therefore,  be  taken  that  convalescence 
is  prolonged  and  thorough.  The  child  should 
not  as  a  rule  return  to  school  for  at  least  six 
months,  except  in  the  case  of  the  very  poor 
with  bad  homes.  Lessons  should  be  given 
regularly  at  home  by  a  kind  but  firm  dis- 
ciplinarian. R.  M. 

CONGENITAL   HEART   DISEASE 

Etiology.  Congenital  heart  disease  may  be 
due  to  developmental  errors,  or  to  foetal 
endocarditis,  but  the  large  majority  of  cases  are 
ascribable  to  the  former  cause.  Congenital 
heart  disease  is  frequently  associated  with  other 
congenital  defects,  and  it  has  been  observed 
that  Mongolian  idiots  frequently  are  the  subjects 
of  some  form  of  cardiac  malformation. 

Syphilis  and  alcoholism  in  the  parents  have 
probably  little,  if  any  influence  upon  the  con- 
dition ;  it  has  been  said,  however,  that  a  family 
history  of  acute  rheumatism  may  be  a  predis- 
posing cause. 

Varieties.  The  four  common  varieties  met 
with  are,  in  order  of  frequency,  stenosis  of  the 
pulmonary  orifice,  combined  with  a  deficient 
septum  between  the  ventricles,  or  the  latter 
occurring  alone,  a  patent  foramen  ovale  and  a 
patent  ductus  arteriosus. 

Rare  conditions,  such  as  a  single  auricle  and 
ventricle,  and  one  ventricle  and  two  auricles 
are  occasionally  seen,  but  with  these  latter  the 
lesions  are  so  gross  as  to  be  almost  incompatible 
with  life. 

Symptoms. — Cyanosis.  This  is  extremely 
variable ;  it  may  be  deep  and  permanent,  whence 
the  term  morbus  coeruleus,  which  is  usually 
applied  to  congenital  heart  affections,  and  it  is 
often  indicative  of  stenosis  of  the  pulmonary 
orifice ;  in  other  cases  it  may  be  quite  transient, 
only  appearing  after  exertion  such  as  crying, 
or  it  may  be  absent  altogether.  The  cause  of 
cyanosis  is  not  fully  understood  and  cannot 
well  be  entirely  accounted  for  by  deficient 
aeration  of  the  blood  alone,  probably  the  chief 
cause  is  to  be  sought  in  the  narrowing  of  the 
pulmonary  orifice,  as  it  is  in  these  cases  that  the 
cyanosis  is  most  marked,  being  usually  asso- 
ciated with  some  degree  of  clubbing  in  the 
tips  of  the  fingers  and  toes. 

Polycythcemia  accompanies  cyanosis  in  most 
cases;  there  being  an  increase  both  of  the 
haemoglobin  and  of  the  red  cells. 


Physical  Signs.  The  heart  may  be  slightly 
enlarged,  especially  to  the  right,  a  systolic  thrill 
may  be  felt  over  the  pulmonary  area,  probably 
indicating  some  stenosis  of  this  orifice,  and  an 
endocardial  murmur  is  nearly  always  present. 
Usually  this  is  a  loud  sj^stolic  bruit,  audible 
over  the  whole  prsecordium  and  the  back  of 
the  chest. 

In  cases  of  patent  interventricular  septum, 
cyanosis  may  be  absent  and  the  murmur  be 
best  heard  somewhat  lower  down  the  sternum, 
at  the  level  of  the  third  or  fourth  intercostal 
space  on  the  left  side. 

The  murmur  associated  with  a  patent  ductus 
arteriosus  is  interesting  :  it  is  heard  throughout 
the  cardiac  cycle,  being  loudest  during  systole 
and  dying  away  during  diastole.  If  the  lesion 
is  present  alone  it  may  give  rise  to  no  symptoms, 
and  the  child  may  reach  adult  life.  Patency  of 
the  foramen  ovale  rarely  gives  rise  to  any 
murmur,  and  thus  remains  unrecognized  during 
life. 

Prognosis.  In  the  severer  forms  this  is, 
naturally,  very  bad;  at  the  same  time  the 
slighter  malformations,  even  when  combined, 
are  compatible  with  many  years  of  life.  The 
causes  of  death  are  usually  syncopal  attacks, 
convulsions  or  an  intercurrent  attack  of 
bronchitis. 

Treatment  is  entirely  symptomatic.  Cold 
must  be  avoided,  as  owing  to  the  unusually 
congested  state  of  the  lungs  the  patients  are  apt 
to  develop  bronchial  catarrh,  with  the  result 
that  further  strain  is  put  upon  an  already  over- 
taxed heart;  exertion  must  also  be  guarded 
against.  The  diet  should  be  regulated,  and,  in 
addition,  tonics  or  cod-liver  oil  and  malt  ad- 
ministered. G.  DE  B.  T. 

NEPHRITIS    IN   CHILDHOOD 

Each  of  the  several  forms  of  nephritis 
recognized  in  adults  occurs  also  in  the  earlier 
years  of  life.  The  most  frequent  variety,  by 
far,  is  Acute  Parenchymatous  (Tubular  or 
Glomerular)  Nephritis,  and  the  same  disease 
in  a  chronic  form  (Large  White  Kidney) 
is  not  very  uncommon.  Chronic  Interstitial 
Nephritis  (Granular  Kidney)  is  rare,  but  it 
is  occasionally  seen  even  in  very  young 
children. 

The  clinical  evidences  of  nephritis  in  child- 
hood include  alterations  in  the  quantity  of  the 
urine,  the  presence  in  the  urine  of  albumin, 
blood  and  tube-casts,  oedema,  dropsies  of  the 
serous  cavities,  cardio-vascular  changes,  and 
retinitis  and  optic  neuritis.  Most,  if  not  all,  of 
these    symptoms,    however,    may    exist    apart 

I  from  nephritis,  and  hence  it  will  be  well  at  the 
outset   to    consider   briefly   the   clinical   possi- 

,   bilities  which  they  severally  create. 
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Alterations  in  the  Quantity  of  the  Urine.  The 
daily  amount  of  urine  excreted  during  child- 
hood, and  especially  during  early  childhood, 
is  much  less  constant  than  is  the  case  in  the 
adult.  Hence,  unless  extreme,  an  abnormality 
in  this  respect,  either  in  one  direction  or  the 
other,  is  apt  to  be  overlooked.  Considerable 
diminution  is  often  an  early  fact  in  acute 
nephritis,  and  such  an  event,  and,  still  more, 
complete  suppression  of  urine,  when  occurring 
in  the  course  of  this  disease,  is  a  development 
of  evil  omen.  On  the  other  hand,  a  new-born 
infant  may  pass  very  little  urine,  during  even  two 
or  three  days,  and  yet  be  none  the  worse  for  the 
defect;  and  irregularities  of  the  same  order, 
though  less  extreme,  may  sometimes  be  noted 
in  older  children.  Increase  in  the  quantity 
of  the  urine  is  generally  observed  in  the  shape 
of  excessive  frequency  of  micturition,  and  not 
uncommonly  as  enuresis.  The  meaning  of 
this  latter  may  be  comparatively  trivial  (see 
Enuresis,  p.  362)  but  there  are  also  more  anxious 
possibilities.  One  of  these  is  diabetes  insipidus, 
another,  diabetes  mellitus,  and  a  third,  chronic 
interstitial  nephritis.  Hence  the  practical 
lesson  that  in  every  case  in  which  there  is 
either  increased  frequency  of  micturition  or 
incontinence  of  urine,  both  patient  and  urine 
should  be  thoroughly  examined. 

Albuminuria.  The  existence  of  albuminuria, 
per  se,  is  not  sufficient  to  justify  a  diagnosis  of 
nephritis.  In  the  newly  born  albumin  is 
often  present  in  the  urine,  and  the  amount  may 
be  considerable.  Again,  in  children  who  appear 
in  other  respects  to  be  in  perfect  health,  func- 
tional albuminuria  (p.  382)  is  fairly  frequent. 
On  the  other  hand,  albuminuria  is  not  detected 
in  every  case  of  nephritis.  In  the  chronic 
interstitial  form  of  the  disease  the  amount 
may  be  very  small,  and  at  times  there  may  be 
none ;  and  even  in  parenchymatous  nephritis  an 
occasional  specimen  of  urine  is  found  free  from 
albumin.  Thus  a  single  or  even  a  repeated 
negative  experience  "with  the  tests  for  albumin- 
uria does  not  absolutely  exclude  nephritis — 
certainly  not  the  interstitial  variety. 

There  is  some  difficulty  in  speaking,  at  least 
in  absolute  terms,  of  the  significance  of  albumin- 
uria in  the  febrile  disorders  of  childhood. 
Almost  every  one  of  these  may  be  attended  by 
an  albuminuria  unaccompanied  by  other  evi- 
dences of  renal  disease  and  of  merely  transitory 
duration.  Equally,  almost  every  one  may 
number  a  definite  nephritis  among  its  anxious 
and  serious  complications.  The  difficulty  is, 
at  least  in  words,  to  draw  a  clear  line  of  dis- 
tinction between  these  two  groups.  This  point 
finds  frequent  illustration  in  the  course  of  an 
attack  of  scarlet  fever.  Certainly  in  this 
disease  it  is  not  uncommon  during  the  early 
febrile  period,  say  during  the  first  week,  to  find 


albumin    in    the  urine,  and  even   occasionally 
blood,  and   yet   in  the   course  of  a  few  days 
the    urine    is    again   normal    and   no    further 
trouble  on  this  score  appears.     On  the  other 
hand,  it  is  notorious  that  during  the  desquama- 
tion period  of  scarlet  fever,  nephritis,  evidenced 
by  albuminuria,   by   hsematuria,   and  usually, 
but  not  invariably,  by  dropsy,  is  the  commonest 
complication  of  the  disease.     It  may  be  con- 
venient to  speak  of  the  early  albuminuria  a.s 
febrile  or  toxic,  and  to  regard  the  later  mani- 
festations as  evidences  of  definite  inflammatory 
changes   in   the   renal   tissues.     The   difficulty 
is  to  frame  a  rule  which  will  in  every  instance 
distinguish   a    mere   febrile   albuminuria  from 
an  albuminuria  due  to  nephritis.     Certainly  if, 
together  with  albuminous  urine,  there  is  also 
more  or  less  oedema,  the  question  is  settled,  and 
the  case  may  be  pronounced  to  be  one  of  acute 
Bright's  Disease.     But  the  absence  of  oedema 
by  no  means  excludes  nephritis.     Indeed,  there 
are  not  a  few  severe  cases  of  acute  nephritis 
in  children,  scarlatinal  and  other,  from  which 
at  the  onset,   and  even  during  the  course  of 
the  disease,  oedema  is  entirely  absent.     Neither 
is  it  correct  to  conclude  that  albuminuria  in 
the  early  stage  of  scarlet  fever  is  invariably  of 
little  importance ;  on  the  contrary,  it  is  some- 
times the  first  of  a  series  of  symptoms  indicative 
of    serious    renal    disease.     These    statements 
illustrate  the  debate  which  may  be  raised  by 
the    appearance    of    albuminuria    in    a    child 
suffering    from    one    or   other   of    the   specific 
febrile  diseases,  for  what  is  true  of  scarlet  fever 
in  this  respect  is  true  also, though  in  less  measure, 
of  many  of  the  other  pyrexial  disorders  of  child- 
hood.    Thus    in    many    cases    of    diphtheria, 
probably   in    a   majority,    albumin   is   present 
in  the  urine,  and    sometimes    there   is,    with- 
out question,  nephritis ;  while,  less  frequently, 
the  issue  here  discussed  is  raised  in  cases  of 
measles,  enteric  fever,  chicken-pox,  smallpox, 
mumps,    congenital    syphilis,   pneumonia   and 
influenza. 

The  practical  moral  of  all  this  seems  to  be  (1) 
to  examine  the  urine  frequently  in  all  forms  of 
febrile  disease,  (2)  to  recognize  that  albumin- 
uria occurring  early  in  the  disease  is  usually  of 
trivial  importance,  and  (3)  that  later  albumin- 
uria is  a  more  anxious  event,  and  this  more 
especially  when  there  is  also  hsematuria,  or 
numerous  epithelial  or  granular  tube  casts,  or 
oedema,  or  manifest  symptoms  (e.  g.  pallor, 
vomiting,  scanty  urine,  pyrexia)  of  some  serious 
constitutional  disturbance. 

Hcematuria.  Blood  in  the  urine  is  common 
in  acute  parenchymatous  nephritis,  especially 
in  the  glomerulo-nephritis  of  scarlet  fever. 
Attacks  of  hematuria  sometimes  mark  the 
course  of  chronic  interstitial  nephritis,  just 
as  in    this    disease  epistaxsis  not  infrequently 
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I  occurs,  presumably  as  the  result  of  raised  arterial 
tension.  But  many  conditions  other  than 
nephritis  lead  to  hsematuria  (see  p.  382).  In 
infants  it  may  be  due  to  scurvy,  and  in  older 
children  hsematuria  now  and  again  occurs 
without  any  discoverable  cause,  and  without, 
also,  any  appreciable  ill  effect, 
i  Tube  Casts.  These  may  be  present  with 
almost  any  form  of  albuminuria,  and  of  course 
with  haematuria,  if  of  renal  origin,  blood  casts 
are  to  be  expected.  The  presence  of  tube 
casts  in  the  urine  does  not  demonstrate  con- 
clusively the  existence  of  nephritis.  Numerous 
fatty  casts,  however,  carry  a  strong  suggestion 
of  nephritis  and  indicate  also  that  the  disease 
is  not  of  recent  origin. 

(Edema  and  Dropsies.  QEdema  occurs  in 
early  life  apart  from  nephritis,  and  even  apart 
from  any  obvious  organic  change.  Thus 
there  is  an  oedema  of  new-born  infants,  and  in 
older  children  also  there  is  sometimes  seen  a 
general  anasarca  entirely  without  albuminuria. 
A  similar  state  of  matters  is  occasionally  ob- 
served in  scarlet  fever,  and  with  it  there  may  be 
scantiness  of  urine.  Apart  from  these  pecuh- 
arities,  oedema  in  the  form  of  puffiness  of  the 
face  and  eyelids,  or  as  a  general  anasarca,  is 
one  of  the  earliest  signs  in  many  cases  of  acute 
nephritis,  though,  as  already  stated,  in  occa- 
sional cases  it  may  be  altogether  absent.  In 
chronic  parenchjonatous  nephritis  adema  is  apt 
to  be  very  persistent,  and  both  here  and  in  acute 
nephritis  there  may  also  be  dropsies  of  the 
serous  cavities.  Chronic  interstitial  nephritis 
is  not  accompanied  by  oedema,  unless,  as  may 
be  the  case  in  the  later  stages,  there  is  also 
cardiac   failure. 

Cardio-Vascnlar  Changes.  These  are  most 
conspicuous  in  the  chronic  interstitial  form  of 
nephritis.  Here  there  may  be  hypertrophy  of 
the  left  ventricle,  accentuated  aortic  sound, 
a  hard  tense  artery,  and  a  high  sphygmomano- 
metric  record,  exactly  as,  in  the  same  disease, 
these  facts  are  observed  in  adults.  In  paren- 
chjTuatous  nephritis,  both  acute  and  chronic, 
some  evidence  of  cardiac  dilatation  and  irre- 
gularity is  not  uncommon,  but  not  the  extreme 
cardio-vascular  changes  just  described. 

Retinitis  and  Optic  Neuritis.  It  is  in  the 
chronic  interstitial  form  of  nephritis  that  oph- 
thalmoscopic evidences  of  renal  disease  are 
most  frequently  present.  They  include  glisten- 
ing dots  and  patches,  indicative  of  retinitis 
and  often  having  a  star-like  arrangement  at 
the  macula,  retinal  haemorrhages  and  some- 
times, together  with  the  retinitis,  optic  neuritis 
(neuro-retinitis).  Such  appearances  are  of  con- 
siderable value  in  diagnosis,  though  it  must 
not  be  forgotten  that  an  intra-cranial  tumour 
sometimes  produces  a  similar  ophthalmo- 
scopic   picture,    including    even    the    stellate 


arrangement  at  the  macula.  In  interstitial 
nephritis  these  changes  are  of  bad  omen.  In 
chronic  parenchymatous  nephritis  retinal 
changes  are  uncommon,  and  the  same  is  true 
of  the  acute  disease.  Sometimes,  in  the  latter, 
bilateral  optic  neuritis  occurs,  and  this,  it 
should  be  noted,  does  not  carry  any  serious 
prognostic  significance. 

The  individual  forms  of  nephritis  will  now 
be  considered. 

Acute  Parenchymatous  Nephritis  (Acute  Ne- 
phritis).— The  most  frequent  cause  of  acute 
nephritis  in  childhood  is  scarlet  fever  (see  p.  69). 
The  febrile  attack  need  not  necessarily  have  been 
severe,  and  sometimes  it  is  overlooked.  So 
generally  is  this  recognized,  that  the  detection 
of  acute  nephritis  in  a  child  at  once  prompts 
inquiry  in  the  direction  of  scarlet  fever  and 
suggests  a  search  for  signs  of  desquamation. 
Less  frequenth''  one  of  the  other  specific  fevers 
is  responsible  for  an  acute  nephritis  (see  above). 
Another  association  of  the  disease  is  with 
tonsillitis.  Not  frequently,  but  every  now  and 
again,  what  seems  at  first  sight  to  be  merely  an 
attack  of  follicular  tonsillitis  is  found  to  be 
combined  with  evidences  of  acute  nephritis,  and 
the  nephritis  may  be  of  a  very  severe  order. 
Certairily  in  every  case  of  tonsillitis  there  should 
be  a  careful  examination  of  the  urine. 

Apart  from  these  more  or  less  definite  causes 
of  the  disease,  there  are  many  cases  of  acute 
nephritis  of  quite  obscure  or  uncertain  origin. 
Some  of  these,  without  question,  follow  exposure 
to  cold  and  wet,  and  there  is  a  general  belief 
that  these  agents  may  cause  the  disease.  Toxins 
produced  in  gastro-intestinal  disorders  are 
also  suggested  causes,  and  it  is  certain  that 
the  severe  inflammatory  diarrhoea  of  infants 
is  sometimes  accompanied  by  evidences  of 
parenchymatous  nephritis.  Acute  nephritis  is 
occasionally  seen  in  infancy,  even  in  very  early 
infancy,  but  it  is  more  frequent  after  the  second 
or  third  year. 

Symptoms.  The  first  event  to  attract  atten- 
tion may  be  either  puffiness  of  the  face  and  eye- 
lids or  a  more  widely  spread  oedema.  In  other 
instances  it  is  pallor,  scantiness  of  urine  or 
hsematuria  which  excites  alarm.  There  may 
or  may  not  be  more  or  less  febrile  disturbance, 
and  sometimes  vomiting  or  even  convulsions  is 
an  early  event.  In  not  a  few  cases,  more 
especially  in  those  of  uncertain  causation,  the 
onset  is  free  from  any  very  striking  incident, 
and  there  may  be  neither  fever  nor  dropsy.  It 
is  in  these  cases  that  the  diagnosis  is  apt  to  be 
missed,  that  is  unless  the  urine  is  examined. 

The  urine  in  acute  nephritis  is  scanty  in 
quantity,  contains  albumin  generally  in  large 
amount  and  commonly  blood,  and  the  deposit 
shows  red  blood  cells,  renal  epithelium  and 
epithelial  and  blood  casts.    Suppression  of  urine 


DISEASES   OF  CHILDREN 


380 


NEPHRITIS  IN  CHILDHOOD 


is  an  ominous  symptom  and  may  be  associated 
with  severe  headache,  amaurosis,  convulsions, 
coma  or  other  evidences  of  acute  uraemia; 
but  happily  such  a  condition  often  yields  to 
suitable   treatment. 

With  a  favourable  course — and  this  is  the 
usual  experience  in  acute  nephritis — the  urine 
increases  in  quantity,  hsematuria  ceases,  the 
albumin  diminishes  in  amount,  and  the  dropsy 
gradually  recedes  and  disappears.  The  albumin- 
uria is  usually  the  most  persistent  symptom, 
and  it  is  not  uncommon  for  this  to  continue  for 
several  weeks  and  even  for  months,  and  yet 
in  the  end  the  child  may  make  a  good  recovery. 
Convulsions,  uraemia,  broncho-pneumonia,  car- 
diac dilatation  and  failure,  and  inflammations 
of  the  serous  membranes — pericarditis,  for 
example — are  dangerous  complications,  and  may 
prove  fatal.  Another  source  of  danger,  and 
one  that  exceptionally  appears  early  in  the 
disease,  is  acute  oedema  of  the  larynx  or  lungs, 
or  rapid  effusion  of  fluid  into  the  pleural  sacs. 

Apart  from  complete  recovery,  which  is  the 
usual  course,  and  from  the  risk  of  fatal  compli- 
cations, there  is  the  chance  that  the  acute 
disease  may  pass  into  a  chronic  parenchymatous 
nephritis.  Persistent  dropsies  of  the  subcu- 
taneous tissues  or  serous  sacs,  and  continuing 
albuminuria  and  scantiness  of  urine,  with 
manifest  lack  of  improvement  in  the  child's 
general  condition,  suggest  such  a  development, 
and  are,  therefore,  causes  of  anxiety.  Occa- 
sionally, though  the  dropsy  disappears  and  the 
urine  increases  in  amount,  albuminuria  in 
greater  or  less  measure  remains,  and  the  case 
takes  on,  in  greater  or  less  degree,  the  general 
characters  of  a  chronic  interstitial  nephritis. 

Treatment.  The  indications  are  to  relieve 
the  renal  congestion  and  to  promote  the  action 
of  the  skin,  bowels  and  kidneys.  The  first 
of  these  may  be  met  by  dry  cupping  of  the  loins 
or  by  poultices ;  and  at  the  onset  a  few  leeches 
to  the  loins  have  often  a  very  good  effect.  The 
patient  should,  of  course,  be  kept  in  bed  and 
preferably  between  blankets.  Warm  baths  and 
packs  are  useful,  especially  if  the  urine  is  scanty ; 
and  ammonium  acetate,  potassium  citrate 
and  spirit  of  nitrous  ether  will  act  both  as 
diaphoretics  and  non-irritating  diuretics. 

After  the  more  acute  stage,  digitalis  or  caffeine 
may  be  ordered  if  the  urine  continues  to  be 
scanty.  To  act  on  the  bowels  any  simple 
aperient  may  be  prescribed,  but  it  is  ^vell  at 
the  outset  to  give  a  few  doses  of  compound 
jalap  or  scammonj^  powder,  and  these  should 
be  used  freely  if  uraemia  threatens.  The  child 
should  be  encouraged  to  drink  copiously  of 
Mater,  barley  water,  whey  or  other  diluent, 
and  these,  mixed  with  milk,  some  simple  farina- 
ceous food  and  a  little  cream,  will  provide 
ample  nourishment ;    to   give  large   quantities 


of  undiluted  milk  is  a  mistake.  As  already 
indicated,  the  most  frequent  difficulty  is  the 
persistence  of  albuminuria  in  spite  of  the  dis- 
appearance of  the  other  symptoms.  Speaking 
generally,  this  must  be  met  by  strict  confine- 
ment to  bed  and  by  the  forms  of  diet  above 
indicated.  It  is,  however,  necessary  to  watch 
the  general  nutrition  of  the  child,  and  there 
comes  a  time  when  the  diet  should  be  enlarged 
and  when  iron  should  be  prescribed.  Under 
such  a  regime,  an  albuminuria  which  has  perhaps 
long  resisted  the  more  strict  diet  may  not 
infrequently  be  found  gradually  to  disappear. 
In  every  case  the  child,  during  convalescence, 
needs  special  care  against  the  risk  of  chill  and 
against  excess  of  nitrogenous  foods ;  relapses 
are  not  uncommon,  and  the  reappearance  of 
albuminuria  or  of  dropsy  demands  a  return  to 
the  stricter  methods  of  treatment.  Signs  of 
the  onset  of  uraemia  call  for  free  purgation 
and  packs,  and  sometimes  pilocarpine  may  be 
necessary,  though  the  use  of  this  is  not  to  be 
encouraged  in  the  case  of  young  children; 
in  some  cases  lumbar  puncture  has  appeared  to 
have  a  good  effect.  In  the  event  of  convulsions, 
should  the  measures  just  mentioned  not  act 
promptly,  bromide  of  ammonium  or  chloral 
hydrate  may  be  given  by  enema,  and  sometimes 
chloroform  inhalation  is  necessary. 

Chronic  Parenchymatous  Nephritis  (Large  White 
Kidney). — -An  acute  nephritis  may,  as  already 
indicated,  fail  to  resolve,  and  dropsies  and 
albuminuria  may  persist  in  spite  of  treat- 
ment. In  such  cases  anaemia  becomes  a 
marked  feature,  and  the  general  nutrition  and 
vitality  of  the  child  are  impaired.  In  other 
cases  there  is  no  acute  onset,  but  the  symptoms 
just  mentioned  gradually  develop,  and  for 
the  most  part  without  any  apparent  cause. 
The  course  of  the  disease  is  usually  marked  by 
alternate  periods  of  improvement  and  relapse, 
and  this  state  of  matters  may  continue  for 
several  years.  The  outlook  in  all  these  cases  is 
an  anxious  one.  There  is  always  a  risk  of 
uraemia,  or  of  such  complications  as  pneumonia 
or  inflammation  of  one  or  other  of  the  serous 
membranes.  Occasionally,  however,  the  patient, 
to  the  surprise  of  all  concerned,  and  in  spite  of 
many  alarms,  makes  a  complete  recovery. 

The  treatment  must  be  on  the  lines  already 
indicated.  Protection  from  chill,  if  possible  a 
warm  and  equable  climate,  and  attention  to 
the  action  of  the  skin  and  bowels  are  of  obvious 
importance.  An  occasional  week  in  bed  with 
very  simple  diet  is  advisable,  but  for  the  most 
part  the  child  should  be  fairl}^  liberally  fed, 
avoiding,  however,  meat  broths,  soups  and 
meat  extract,  as  excessive  in  regard  to  nitro- 
genous extractives.  Iron  is  generally  prescribed, 
and  the  perchloride  is  often  recommended  as 
specially  suitable. 
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Chronic  Interstitial  Nephritis. — This  form  of 
nephritis,  so  common  in  adult  life,  is  rare  in 
children.  The  clinical  and  the  pathological  facts 
of  the  condition  are,  however,  the  same  at  all  ages. 
■  Thus,  polyuria  with  slight  albuminuria,  a  few 
'  hyaline  and  granular  tube  casts,  cardiac  hyper- 
I  trophy,  arterial  thickening,  a  high  sphygmo- 
manometric  reading,  and  retinitis  and  retinal 
haemorrhages,  with  absence  of  dropsy,  may 
all  be  found  in  the  very  early  jears  of  life ; 
and  the  necropsy  in  such  a  case  will  reveal 
kidneys  shrunken, granular  and  fibrosed.  There 
is  nothing  acute  to  attract  attention,  and  the 
complamt  is  usually  rather  of  wasting,  thirst, 
headache,  epistaxis  and  sometimes  of  failure 
of  sight,  than  of  any  symptoms  directly  asso- 
ciated with  the  kidney,  though  frequency  of 
micturition  or  enuresis  may  attract  attention. 
In  most  instances,  probably,  the  disease  is 
well  established  when  the  patient  comes  under 
observation.  The  prognosis  is  decidedly  bad, 
the  patient  rarely  living  longer  than  one  to  two 
years  after  the  disease  is  recognized.  Death 
from  uraemia,  coma  or  convulsions  may, 
however,  occur  much  earlier ;  in  some  instances 
cerebral  haemorrhage  is  the  cause  of  death. 
Retinal  changes  are  of  bad  omen,  but  the  out- 
look is  unhopeful  whether  they  are  or  are  not 
present.  The  etiology  is  very  obscure.  Rarely, 
as  already  mentioned,  a  case  of  unresolved 
acute  nephritis  develops  in  the  direction  above 
described,  but  in  most  instances  the  patient 
with  chronic  interstitial  nephritis  gives  no 
history  of  dropsy  or  other  suggestion  of  acute 
renal  disease.  It  has  been  said  that  congenital 
syphilis  is  the  cause  of  the  disease,  but  the 
evidence  is  not  conclusive. 

The  treatment  is  directed  towards  maintain- 
ing the  action  of  the  skin  and  boAvels  and 
preventing  complications.  Too  rigorous  a  diet, 
by  prejudicing  the  general  nutrition,  may  do 
more  harm  than  good.  In  other  respects  the 
treatment  is  much  the  same  as  in  chronic 
parenchymatous  nephritis.  C.  0.  H. 

SOME  URINARY  DISORDERS  OF  CHILDREN 

The  urine  in  infancy  and  childhood  shows 
some  peculiarities  which  are  worthy  of  note. 

Tlie  quantity  passed  is,  of  course,  much  less 
than  by  the  adult.  For  children  over  four  years 
of  age  the  average  amount  in  ounces  can  be 
calculated  with  sufficient  accuracy  for  practical 
purposes  by  multiplying  the  age  by  2*5 ;  thus  a 
child  of  four  and  a  half  years  passes,  on  the 
average,  4'5  x  2*5  oz.  i.e.  ir25  oz.  per  diem, 
and  a  child  of  ten  years  passes  25  oz,  per  diem. 
Infants,  owing  to  their  fluid  diet,  pass  relatively 
more ;  during  the  suckling  period  and  until  the 
end  of  the  first  year  the  amount  is  about  12  oz. 
per  diem;  it  is  slightly  less  in  the  second  year, 


and  then  increases  gradually.     Naturally  the 

]  amount  of  urine  passed  wall  vary  considerably 
according  to  the  amount  of  fluid  taken,  the 
freedom  of  perspiration,  the  amount  of  exercise 
taken,  etc.  But,  apart  from  these  causes  of 
variability,  children,  especially  during  the  earlier 
years  of  childhood,  show  a  degree  of  variation 

j  in  this  respect  which  is  probably  a  physiological 

!  peculiarity  of  this  period  of  life.  It  is  not 
imcommon  for  a  child  in  perfect  health  to  go 
twelve  hours  or  more  without  passing  any  urine 

j  and  then  to  pass  only  two  or  three  ounces. 
The  character  of  the  urme  differs  somewhat 
in  infancy  from  that  in  later  life.  Except  during 
the  first  few  days,  when  the  urine  is  concentrated 
and  consequently  of  comparatively  high  colour 
and  specific  gravity,  the  colour  is  pale  throughout 

,  the  bottle  or  breast-feeding  period,  the  percent- 
age of  urea  is  low,  often  less  than  one  per  cent., 
and  the  specific  gravity  1005  or  even  less. 

Abnormal  Colour  of  Urine. — The  urine  of  some 
infants  is  found  to  stain  the  diapers  a  blackish- 
brown,  although  the  urine  is  normal  in  colour 
when  passed.  If  it  be  allowed  to  stand  in  a 
glass,  exposed  to  the  air,  it  gradually  darkens 
and  becomes  almost  black.  This  rare  congenital 
peculiarity,  known  as  alkaptonuria,  has  been 
specially  studied  by  Dr.  A,  E.  Garrod,  who 
foand   about  fifty  cases  on  record.     The  urine 

'  reduces  Fehling's  solution  but  does  not  give  the 
fermentation  test  for  sugar. 

This  condition  is  dependent  upon  a  congenital 
abnormality  of  metabolism.  It  persists  through 
life  and  does  not  in  any  way  interfere  with  the 
child's  health. 

Pink  urine  ^vith  a  green  fluorescence  is  pro- 
duced in  the  urine  by  eating  red  sweets 
stamed  with  eosin,  and  is  seen  therefore  chiefly 
in  children.  Green  and  blue  urines  may  be 
produced  by  aniline  dyes  taken  by  the  mouth, 
e.  g.  a,  child  wearing  a  bright  green  dress  which 
she  had  apparently  sucked  passed  a  green  urine 
of  exactly  similar  grass-green  tint.  Rhubarb, 
senna  and  santonin,  drugs  which  are  frequently 
given  to  children,  deepen  the  yellow  colour  of  the 
urine,  which  on  addition  of  an  alkali  becomes  red. 
Albuminuria.  —  Amongst    the   abnormal  con- 

:  stituents  of  the  urine  which  may  be  found  in 
childhood,  albumin  is  one  of  the  commonest, 
and  it  is  often  found  apart  from  organic  disease 
of  the  kidney. 

During  the  first  few  days  of  life  albumin  is 
sometimes  present  in  the  urine  in  considerable 
amount  as  a  purely  transient  phenomenon, 
which  may  be  related  to  the  so-called  "  uric 
acid  infarcts  "  which  are  commonly  found  as 
pinkish-white  crystalline-looking  streaks  in  the 
straight  tubules  of  the  kidney  in  infants  who 
have    died    during    the   first  few   weeks    after 

!  birth;  these  infarcts  are  found  to  consist  of 
urates  and  uric  acid. 
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In  later  infancy  and  throughout  childhood, 
but  especially  during  its  earlier  years,  any 
deviation  from  health,  particularly  any  which 
affects  the  gastro-intestmal  tract,  is  apt  to  be 
associated  AAdth  the  temporary  appearance  of  a 
small  trace  of  albumin,  and  this  apart  from 
fever,  which  in  childhood,  as  at  any  other  period 
of  life,  may  cause  a  transient  albuminuria. 

The  mere  finding,  therefore,  of  a  small  amount 
of  albumin  in  the  urine  at  a  single  examination 
may  be  of  little  importance. 

The  presence  of  crystals  in  the  urine  is  some- 
times sufficient  cause  for  a  slight  albuminuria. 
Calcium  oxalate  and  uric  acid  crystals  are  some- 
times present.  The  former  are  due  particularly 
to  certam  foods,  such  as  rhubarb,  asparagus  and 
tomatoes ;  the  latter  are  particularly  frequent 
in  the  urme  of  children  and  are  much  more 
obscure  in  their  causation;  carbohydrate  dys- 
pepsia seems  to  be  the  cause  in  many  cases, 
excess  of  proteid  food,  particularly  of  red  meat, 
seems  to  produce  them  in  others. 

Cyclic  Albuminuria. — One  variety  of  innocent 
albuminuria  is  that  known  as  cyclic,  orthostatic, 
postural  or  functional  albuminuria. 

This  condition  is  found  usually  in  children 
past  the  age  of  infancy,  and  perhaps  more  often 
in  boys  than  in  girls. 

Generally  the  urine  is  free  from  albumin  when 
the  child  rises  in  the  morrdng,  but  as  the  day 
progresses  albumm  appears,  and  in  some  cases 
shows  a  diurnal  cycle,  increasing  until  some 
hour  about  midday  or  early  afternoon,  and  then 
gradually  diminishing,  so  that  very  little  or  none 
may  be  found  m  the  evening.  In  some  cases  the 
time  of  appearance  of  albumin  appears  to  be 
related  to  meals,  but  more  often  it  seems  to 
be  related  to  the  position  of  the  child,  and  on  this 
account  has  been  called  orthostatic  or  postural 
albuminuria.  Some  have  thought  that  certain 
children  are  more  prone  to  it  than  others, 
namely  those  who  show  marked  antero-posterior 
curves  of  the  spine,  particularly  with  a  lordotic 
position  of  the  lumbar  spine.  In  boys  at  the 
school  age  a  transient  albuminuria  is  sometimes 
caused  by  violent  exertion,  e.  g.  at  football  or 
in  rowing. 

Symptoms.  Cyclic  albuminuria  is  associated 
^\^th  but  vague  symptoms,  nervousness,  head- 
aches, nausea,  pains  in  the  abdomen,  puffiness 
under  the  eyes,  and  sometimes  attacks  of  faint- 
ness.  Usually  the  child  is  pale,  lacking  in 
vivacity  and,  Avithout  being  ill,  is  not  perfectly 
well. 

The  outlook  is  quite  good.  In  some  cases 
the  albuminuria  disappears  altogether  at  some 
time  after  puberty.  There  is  no  special  liability 
to  nephritis  in  these  cases. 

Treatment.  No  special  treatment  is  called  for. 
Symptoms  must  be  dealt  with  as  they  arise. 
In    particular  there   is   no    need   to   diet    the 


child  as  if  it  were  peculiarly  liable  to  nephritis. 
Probably  some  iron  tonic  or  arsenic,  perhaps 
combined  M-ith  phenazone  for  the  relief  of 
the  nervous  symptoms,  will  be  the  most  suit- 
able treatment.  Calcium  lactate  and  calcium 
chloride  have  been  given,  but  seem  to  have 
little,  if  any,  effect  in  checking  the  occurrence 
of  the  albuminuria. 

Hsematuria. — Blood  in  the  urine,  when  found 
in  an  infant  under  the  age  of  twelve  months,  is 
usually  a  symptom  of  infantile  scurvy ;  it  may 
indeed  be  the  only  sjrmptom,  and  the  proof  of 
the  cause  may  then  xest  upon  the  very  striking 
effect  of  antiscorbutic  treatment. 

After  the  end  of  the  first  year  tubercle  of  the 
kidney  sometimes  shows  itself  by  hsematuria 
with  or  without  pyuria. 

At  any  age  calculus  may  occur  in  the  m^inary 
tract ;  even  in  early  infancy  calculi  have  been 
found  in  the  renal  pelvis,  and  in  later  childhood 
they  are  not  very  rare. 

Oxalate  crystals  are  also  sufficient  cause  for 
hsematuria  in  some  children,  so  that  a  liberal 
indulgence  in  rhubarb  may  cause  this  symptom. 
An  affection  which  sometimes  produces  hsema- 
turia, and  which  is  most  frequent  in  early 
childhood,  is  malignant  growth,  usually  sarcoma 
of  the  kidney. 

There  are  cases  in  childhood,  as  in  later  life, 
where  no  explanation  whatever  is  forthcoming 
of  blood  in  the  urine,  and  the  term  "  renal 
epistaxis  "  makes  a  provisional  label  for  this 
group  of  idiopathic  hsematuria. 

Drugs  are  responsible  for  hsematuria  occa- 
sionally, e.  g.  cantharides,  which  is  some- 
times given  for  enuresis,  and  urotropin  in  large 
doses. 

Probably  toxins  of  a  more  obscure  nature  may 
be  responsible  for  the  hsematuria  which  occurs 
with  purpura;  occasionally  some  general  blood 
infection  seems  to  underlie  the  hsematuria,  as  in 
Winckel's  disease  of  the  new-born. 

The  possibihty  of  traumatism  may  also  have 
to  be  considered,  and  allied  to  the  traumatic 
cases  are  those  in  which  hsematuria  results  from 
whooping-cough,  the  hsematuria  in  these  cases 
being  simply  due  to  rupture  of  vessels  produced 
by  the  forcible  congestion  during  the  violent 
cough. 

Lastly,  in  children  who  have  lived  in  certain 
parts  abroad,  e.  g.  in  Egypt  or  South  Africa, 
bilharziosis  may  be  the  cause  of  hsematuria. 

Haemoglobinuria. — Hsemoglobinuria  is  occa- 
sionally seen  in  children  and  is  liable  to  be 
mistaken  for  hsematuria.  The  brown  or  reddish- 
brown  urine  is  common  to  both,  but  they  are 
easily  distmguished  by  the  microscope,  which 
in  cases  of  hsemoglobinuria  shows  no  blood 
corpuscles,  or  at  any  rate  only  a  stray  one  here 
and  there,  which  would  not  be  sufficient  to 
account  for  the  colour;  whereas  in  hsematuria 
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a  large  number  of  red  cells  are  seen,  corrrespond- 
ing  to  the  colour  of  the  urine. 

In  childhood,  at  any  rate,  hsemoglobinuria  is 
most  frequently  due  to  congenital  sjrphilis,  but 
it  occurs  rarely  with  scarlet  fever,  and  in  new- 
born infants  is  found  in  the  epidemic  disease 
known  as  Winckel's  disease,  where  jaundice  and 
cyanosis,  with  hsematuria  or  hsemoglobinuria, 
lead  speedily  to  a  fatal  ending. 

HEsmoglobinuria  in  older  children  is  generally 
associated  with  definite  evidence  of  congenital 
syphilis,  particularly  Avith  such  tertiary  mani- 
festations as  gummata,  bone  disease  or  cirrhosis. 

The  onset  of  the  urmary  affection  may  be 
determined  by  exposure  to  cold,  and  may  be 
accompanied  by  some  pallor  and  lassitude, 
but  otherwise  does  not  usually  cause  any 
symptoms. 

Pyuria. — Pus  in  the  urme  may  come  from 
various  sources.  In  girls  a  vulvo-vaginitis  may 
contaminate  the  urine  with  pus.  Cystitis  occurs 
in  children,  as  in  older  patients,  and  may  be  due 
in  some  cases  to  infection  travelling  upward 
from  soiled  underclothing.  This  appears  to 
happen  in  cases  of  diurnal  enuresis. 

The  writer  has  recently  had  two  children 
under  his  care  in  whom  the  presence  of  pus  in 
the  urme  proved  to  be  due  to  perforation  of  an 
appendix  abscess  into  the  bladder.  More  often, 
however,  the  p5airia  of  childhood  is  of  renal 
origin  and  is  due  to  some  form  of  pyelitis, 
whether  calculous,  tubercular  or  arismg  from 
some  other  bacillary  infection. 

Pyelitis. — Pyelitis  is  apt  to  take  an  extremely 
acute  form  in  childhood,  especially  in  infancy, 
when  it  is  usually  due  to  infection  of  the  urinary 
tract  with  bacillus  coli,  rarely  with  the  bacillus 
proteus. 

This  acute  pyelitis  occurs  much  more  com- 
monly in  girls  than  in  boys,  and  quite  two -thirds 
of  the  cases  are  under  the  age  of  eighteen  months. 
The  sex  and  age  incidence  has  suggested  that 
the  infection  may  travel  upward  from  soiled 
diapers  and  that  the  rarity  of  bladder  symp- 
toms may  be  due  to  some  special  liability  of 
the  renal  pelvis  rather  than  the  bladder  to 
infection  with  the  bacillus  coli.  There  is,  how- 
ever, much  in  the  symptoms  to  suggest  that  in 
some  cases  at  least  the  infection  is  transmitted 
to  the  kidney  either  via  the  blood  or  possibly 
by  direct  passage  from  the  adjoining  bowel.  It 
is  noteworthy  that  there  has  usually  been  some 
gastro-intestinal  disturbance,  whether  diarrhoea, 
constipation  or  abnormal  stools,  preceding  the 
onset  of  the  pyelitis. 

The  symptoms  of  pyelitis  begin  suddenly. 
Often  shivering  and  blueness  mark  the  onset, 
rarely  there  is  a  convulsion.  The  mother  can 
usually  date  the  beginning  of  the  illness  from  a 
particular  day  and  even  a  particular  hour.  The 
temperature  is  found  to  be  about  103°  F.  or 


higher,  and  continues  for  many  days  or  even 
weeks  if  the  cause  be  not  discovered.  Its  course 
is  usually  irregular,  but  remittent  rather  than 
intermittent,  and  frequently  reaches  105°  F., 
sometimes  even  106°  F.  Its  long  continuance 
where  the  condition  of  the  urine  was  undis- 
covered has  suggested  in  some  cases  typhoid. 
It  is,  in  fact,  the  severe  and  continued  fever 
without  any  physical  signs  to  explain  it  which 
makes  this  affection  so  often  a  pitfall  for 
diagnosis. 

With  this  high  fever  the  infant  is  restless  and 
miserable  and  not  infrequently  has  occasional 
attacks  of  faintness  or  collapse  and  sometimes 
definite  rigors  which  are  very  characteristic 
of  this  affection.  Sometimes  the  abdomen  is 
slightly  full  and  there  may  be  a  little  tenderness 
on  palpation.  Nervous  symptoms  are  promi- 
nent in  some  cases.  Drowsiness,  stiffness  of  the 
neck  and  even  squint  may  be  present,  so 
that  a  diagnosis  of  meningitis  has  often  been 
made. 

Examination  of  the  urme  is  of  course  the 
only  possible  way  to  make  sure  of  the  diagnosis, 
and  in  an  infant  some  tact  may  be  necessary 
to  obtain  a  specimen  for  this  purpose.  A 
mackintosh  placed  under  the  child  is  perhaps 
the  readiest  method  of  obtaining  a  specimen, 
as  only  a  few  drops  are  necessary  for  microscopic 
investigation.  The  number  of  pus  cells  found 
is  often  by  no  means  large — for  instance,  six  to 
twelve  per  field  under  a  one-sixth  objective. 
Usually  the  colon  bacilli,  some  stuck  together 
in  clumps,  can  also  be  seen  with  this  power. 
The  urine  shows  only  a  trace  of  albumin, 
corresponding  to  the  small  amount  of  pus 
present.  It  is  generally  higlily  acid  and  has 
the  curious  stale  odour  which  goes  with  the 
presence  of  colon  bacillus.  The  pus  may  not 
be  sufficient  to  produce  any  deposit  visible  to 
the  naked  eye  and  turbidity  may  be  so  slight 
as  to  be  barely  appreciable.  The  outlook  is 
not  so  serious  as  it  might  seem,  provided  the 
diagnosis  is  correctly  made  and  proper  treat- 
ment applied.  There  are  rarely  any  complica- 
tions. In  the  few  cases  which  have  proved 
fatal  streaks  of  suppuration  have  been  found 
in  the  substance  of  the  pyramids  of  the  kidney 
and  small  foci  of  suppuration  in  the  cortex. 
i  The  writer  has  had  under  his  observation  one 
I  case  in  which  the  kidney  apparently  became 
'  distended  with  pus,  forming  a  large  pyone- 
phrosis. This,  however,  gradually  subsided  and 
the  infant  slowly  improved.  Such  occurrences 
are  fortunately  rare  and  under  proper  treatment 
recovery  is  the  rule. 

Treatment.  Alkalinization  of  the  urine  is  the 
one  thing  needful  in  most  cases.  Dr.  J.  Thomson 
has  drawn  special  attention  to  the  value  of 
potassium  citrate  in  large  doses  for  this  purpose. 
It   must   be   given  at   frequent   intervals—  e.  g. 
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every  two  or  three  hours  throughout  both  day 
and "  night — to  ensure  a  persistently  alkahne 
condition  of  the  urine,  the  reaction  of  which 
must  be  frequently  tested  with  litmus.  The 
potassium  citrate  should  be  continued  for  at 
least  ten  days  after  the  temperature  has  fallen 
to  normal,  which  usually  happens  A\ithin  two 
or  three  days  after  this  treatment  is  begun. 

In  rare  cases,  perhaps  especially  those  in 
which  the  condition  is  due  to  the  proteus 
bacillus,  the  alkaline  treatment  fails,  and  then 
urotropin  or  helmitol  may  be  tried. 

The  former  drug  may  be  given  in  doses  of 
two  grains  every  four  hours  to  an  infant  of  six 
months,  and  five  grains  may  be  given  four  times 
daily  to  an  infant  one  year  old,  but  watch  must 
be  kept  for  strangury  and  hsematuria,  which 
may  be  produced  by  urotropin  when  given  in 
large  doses. 

Salol  also  is  certainly  useful  in  some  cases,  per- 
haps partly  by  its  effect  upon  the  stools,  which 
are  often  unhealthy  and  may  be  encouraging 
the  persistent  infection. 

If  oral  administration  of  drugs  fails,  a  vaccine 
is  worthy  of  trial.  It  should  be  autogenous. 
The  writer  has  used  five  to  fifteen  millions  of 
bacillus  coli  at  intervals  of  three  or  four  days 
for  infants.  Older  children  may  have  the  dose 
increased  even  up  to  a  hundred  milUons. 

Stimulants  are  usually  necessary,  especially 
when  the  attacks  of  shivering  or  collapse  occur 
and  sedatives  may  be  necessary  if  there  is  any 


cheeks,  a  rough,  dry  skin,  transverse  Assuring 
of  the  tongue,  blepharitis,  indications  of  a  bad 
circulation,  a  liability  to  catarrh  and  constant 
grimacing  are  marked  features.  Walking  and 
talking  are  delayed  in  their  onset.  Speech, 
when  it  occurs,  is  hoarse  and  indistinct,  and  all 
movements  are  clumsily  performed. 

The  baby  mongol  is  often  a  happy  smihng 
infant,  sometimes  seemingly  intelligent.  The 
older  mongols  are  usually  stolid,  contented 
children  with  affectionate  and  often  jealous 
dispositions ;  a  few,  however,  are  emotional, 
vivacious  and  mischievous  creatures. 

Prognosis.  Infants  with  well-marked  heart 
disease  usually  die  within  the  first  two  years  of 
life.  Others  succumb  to  diarrhoea,  broncho- 
pneumonia and  infective  disorders.  Some, 
generally  those  of  a  higher  grade  of  intelligence, 
survive  to  puberty  and  later  die  of  tuberculosis ; 
only  a  few  reach  adult  age. 

Careful  training  may  evolve  a  child  competent 
to  talk  a  little,  read  a  little,  and  capable,  under 
supervision,  of  performing  simple  duties  in 
house  or  garden. 

Diagnosis.  These  children  are  occasionally 
confused  with  cretins.      Below  are  some  dis- 


convulsive  twitching. 
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tinguishing  features- 


MONGOL. 

Cheerful,  often 
vivacious. 

.    .    Small,  brachy- 
cephallc 

.     .     Oblique,  close 
together 

.     .     Smooth,   mot- 
tled 

.     .    Normal 
Normal 


Skull 

Eyes 

Skin 

Temp. 
Bowels 


Untreated  Cretin. 
Sullen,  lethargic 

Large,  dolichocephalic 

Horizontal,  wide  apart 

Wrinkled,  sallow  and  dry 

Subnormal 
Constipated 
Rapid  improvement 


Tills  name  is  applied  to  a  group  of  imbecile 
children  whose  features  resemble  those  of 
certain  Mongolian  races. 

In  the  case  of  the  baby  mongol  the  skull  is 
small,  rounded  and  flattened  before  and 
behind.  The  palpebral  fissures  slope  down- 
wards and  inwards,  but  the  degree  of  obliquity 
varies  in  different  cases.  Epicanthus  and  squint 
are  common.  The  ears  are  small  and  simply 
convoluted.  The  nose  is  flattened  and  the 
nostrils  look  directly  forwards.  Owing  to  the 
small  size  of  the  nasopharynx,  and  the  not 
infrequent  presence  of  adenoids,  these  infants 
sometimes  make  an  unpleasant  snorting  noise 
on  respiration.  The  tongue  is  protruded,  but 
rarely  occupies  that  position  permanentlj'. 
The  skin  is  smooth  and  white,  or  mottled. 
Except  when  there  is  a  marked  cardiac  lesion 
the  Mongolian  infant  is  usually  unduly  fat  and 
the  subcutaneous  tissues  present  an  oedematous 
appearance,  but  do  not  pit  on  pressure.  The 
little  fingers  are  exceedingly  short  and  curve 
inwards ;  congenital  heart  disease  is  not 
uncommon. 

As    the     child    grows    older     high-coloured 


Thyroid  Med.     Useless 

Mistakes  arise  from  ascribing  the  snorting 
respiration  to  congenital  syphilis,  or  the  general 
backwardness  to  rickets;  differentiation  is 
established  by  the  absence  of  other  syphilitic 
or  rickety  symptoms.  Both  may  complicate 
Mongolian  imbecility,  but  neither  can  produce 
the  typical  features  described  above. 

Treatment.  Drugs  are  of  no  avail.  Education 
is  all-important.  Bad  habits,  like  uncleanliness 
and  tongue-protruding,  should  be  corrected. 
Nasal  catarrh  may  be  improved  by  the  removal 
of  adenoids  when  present.  Chills  must  be 
guarded  against,  but  fresh  air  is  not  on  that 
account  contra-indicated.  Sight,  hearing  and 
touch  should  be  stimulated  in  every  way 
possible.  Interest  exhibited  in  an}^  healthy 
direction  should  be  encouraged.  The  musical 
ear  and  powers  of  mimicry  possessed  by  these 
children  may  be  turned  to  useful  account  in 
singing  and  musical  drill. 

Progress  will  be  slow  under  the  best  conditions, 
and  great  patience  is  demanded  from  every  one 
concerned.  Where  home  treatment  is  im- 
practicable, institution  treatment  can  be  tried. 

E.  B.S. 
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FUNCTIONAL   NERVOUS   DISORDERS   IN 
CHILDHOOD 

Functional  nervous  disorders  are  those  Avhich 
are  not  due  to  destructive  lesions  of  any  part  of 
the  nervous  system.  They  are  recognized  as 
functional  when  the  symptoms  and  physical 
siccus  are  not  altogether  in  accordance  "snth  those 
produced  by  organic  lesions  of  the  nervous  system. 

They  are  generally  characterized  by  variety 
and  mutabihty  of  the  sj^mptoms ;  by  a  certain 
histrionic  exaggeration,  and  by  the  sudden  and 
often  dramatic  or  tragic  manner  in  which 
they  come  and  go.  Inconsistency  between  the 
physical  signs  and  symptoms,  or  between  the 
symptoms  themselves  is  often  a  guide  to 
diagnosis. 

The  apparent  paratysis  of  a  hmb  is  inconsis- 
tent with  the  degree  of  muscular  tone,  nutrition 
and  condition  of  reflexes  and  tendon-jerks 
found  on  manipulation.  Contractures  far  ex- 
ceeding in  extent  those  of  organic  disease  yield 
to  chloroform  or  coaxing.  Anaesthesia  is  not 
anatomical  or  segmental  in  its  distribution. 
In  hysterical  amaurosis  the  pupils  react  to 
light  and  the  discs  are  normal.  In  hysterical 
adductor  paralysis  of  the  vocal  cords  the 
patient  can  cough  though  unable  to  vocalize. 
Tremors,  spasms,  convulsions  and  choreiform 
movements  may  closely  simulate  such  symptoms 
of  organic  disease,  epilepsy  and  chorea,  but  the 
copy  is  usually  an  imperfect  caricature  of  the 
original. 

A  clue  to  the  functional  nature  of  nervous 
disorders  is  often  provided  by  peculiar  traits 
of  disposition  and  temperament  in  the  individual 
who  exhibits  them. 

It  should  not  be  assumed  that  functional 
nervous  disorders  have  no  physical  or  anatomical 
basis  because  their  history,  course  and  character 
are  incompatible  with  the  existence  of  organic 
disease.  Even  the  fact  that  a  functional 
paralysis  may  be  cured  by  suggestion  does  not 
disprove  that  some  physical  alteration  has  taken 
place  in  the  cerebro -spinal  nervous  system. 
Physical  changes  doubtless  occur  in  the  neurones 
in  association  with  physiological  action,  and 
morbid  modifications  of  such  changes  may 
account  for  disordered  function. 

How  far  they  are  chemical,  bio-chemical  or 
cytological  is  unknown.  But  the  definite 
cytological  changes  which  have  been  found  in 
the  nerve-cells  of  pigeons  and  honey  bees  as  the 
result  of  fatigue  suggest  that  nervous  exhaustion 
and  neurasthenia  in  human  beings  may  be 
attended  by  similar  changes. 

As  aU  nervous  and  vital  functions  depend  on 
the  blood  supply  of  the  organs  concerned,  and 
as  the  circulation  is  governed  by  the  vaso- 
motor system,  the  part  played  b}^  the  sym- 
pathetic in  the  etiology  of  functional  neuroses 
13 


must  be  important.  Few,  if  any,  functional 
neuroses  are  unattended  by  evidence  of  sym- 
pathetic disturbance  in  the  shape  of  circulatory, 
secretory,  absorptive,  metabolic  and  nutritional 
abnormahties. 

The  condition  of  the  blood  itself  must  also 
be  an  important  factor.  Toxaemia  of  one 
kind  or  another  accounts  for  such  "  functional  " 
neuroses  as  tetany,  laryngismus,  eclampsia, 
chorea,  spasms,  tremors,  dehrium  and  coma, 
and  may  be  responsible  for  many  so-called 
hysterical  and  functional  nervous  disorders. 
Auto-intoxication  from  septic  absorption, 
intestinal  or  otherA\-ise,  is  a  recognized  cause  of 
profound  neurasthenia.  Recent  investigations 
into  the  physiological  action  of  the  secretion 
of  ductless  and  other  glands,  and  of  their 
influence  on  physical  and  sexual  development, 
and  also  on  mental  and  nervous  activity  in 
general  suggest  that  in  some  cases  disordered 
glandular  activity  may  underlie  the  phenomena 
of  functional  neuroses. 

As  regards  the  anatomical  site  of  such 
neuroses  as  hysteria  and  neurasthenia,  the 
advances  made  in  recent  years  in  the  regional 
allocation  of  organic  disease  based  on  symp- 
toms and  physical  signs  are  equally  important 
in  respect  to  functional  disorders.  The  know- 
ledge which  we  possess  enables  us  to  distinguish 
symptoms  of  functional  from  those  of  organic 
disease,  but  it  should  not  therefore  be  assumed 
that  only  the  latter  have  a  focal  origin. 

The  symptoms  of  functional  and  organic 
lesions  necessarily  differ  in  detail,  but  are  as 
signiflcant  of  local  cerebro -spmal  disorder  in  the 
one  case  as  in  the  other.  Perhaps  the  most 
I  striking  corroboration  of  this  view  is  afforded  by 
'  recent  investigation  of  the  function  of  the 
optic  thalamus. 

An  organic  lesion  of  the  lateral  nucleus  of 
this  organ  produces  not  only  disorders  of  sensa- 
tion; anaesthesia,  paraesthesia,  hyperaesthesia 
and  severe  pain,  atopognosis,  astereognosis, 
1  tremors  and  athetosis;  but  also  local  disorders 
of  circulation  ;  erythema  and  oedema,  alteration 
in  temperature  on  the  affected  side,  and,  more 
important  still,  emotional  hyperaesthesia; 
intensification  of  "  feeling  tone  "  pleasurable 
and  the  reverse,  produced  by  stimuH. 

It  seems  superfluous  to  point  out  that  all 
}  the  symptoms  and  physical  signs  mentioned, 
I  especially  emotional  hyperaesthesia  and  in- 
'  tensification  of  "  feeling  tone  "  associated  with 
disease  of  the  thalamic  coimections  "ndth  the 
I  cortex,  are  equally  characteristic  of  hysteria  and 

neurasthenia. 
I  We  can  no  longer  regard  the  hysterical  person 
as  one  who  voluntarily  simulates  disease.  Many 
I  of  the  manifestations  of  hysteria  are  evidence 
'  of  thalamic  physiological  function  unrestrained 
i  by  cortical  action.  L.  G. 
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THE    NEUROTIC    TEMPERAMENT 

All  nervous  tissues  are  irritable.  Vitality, 
including  reflex  action,  consciousness,  mental 
and  emotional  capacities,  depends  on  the  degree 
of  nervous  irritability  which  prevails  in  the 
indi\idual. 

From  the  moment  of  birth  irritant  stimuli 
pour  incessantly  upon  our  brains  through  the 
medium  of  the  organs  of  special  and  common 
sensation.  Temperament  results  from  the  mode 
in  which  stimuli  are  perceived,  responded  to 
in  the  form  of  motor  reactions,  emotional  and 
otherwise,  and  from  the  capacity  of  storing 
experiences  of  past  stimuli,  recalling  them  to 
consciousness,  comparing  them  and  formulating 
ideas,  judgments  and  conduct  based  thereon. 

The  neurotic  temperament  is  characterized 
by  hypersesthesia  and  unduly  active  response 
to  aU  forms  of  stimuh,  both  physical  and  mental. 
Hypersesthesia  on  the  physical  side  is  showTi  in 
exaggerated  reflexes  and  tendon-jerks,  in  the 
readiness  with  which  spasmodic  affections, 
tremors,  fits,  spasms  and  convulsions  are  induced 
by  trivial  causes ;  in  abnormal  severity  of  the 
symptoms  attending  any  ordinary  ailment, 
and  in  the  ease  with  which  cardio -respiratory 
and  digestive  functions — secretory,  excretory, 
absorptive  and  metabolic — are  impaired. 

Hypersesthesia  is  shown  in  cutaneous  irrita- 
bility, itching  discomfort,  and  frequent  appear- 
ance of  eruptions  of  erythematous,  urticarial 
and  eczematous  tj^pe.  It  affects  also  the  special 
senses.  The  neurotic  child  often  shows  marked 
dislike  or  intolerance  of  certain  colovirs,  sounds, 
tastes  and  odours,  and  an3i;hing  M'hich  he  dis- 
hkes  usually  violently  disagrees  with  him.  He 
is  also  as  sensitive  as  a  barometer  to  changes  of 
temperature  and  climate. 

On  the  mental  side  emotional  hyperces- 
ihesia  is  characteristic  of  the  neurotic  tempera- 
ment. 

Emotions,  hke  instincts,  are  involuntary  motor 
responses  to  sensations,  percepts  and  ideas. 
Without  the  involuntary  motor  response  or 
expression  the  intensity  and  even  the  existence 
of  an  emotion  cannot  be  gauged  or  surmised  by 
an  observer.  Some  maintain  that  it  is  the 
expression  which  gives  rise  to  an  emotion  and 
not  the  emotion  which  causes  the  expression. 

Darwin  said  :  "  Most  of  our  emotions  are  so 
closely  connected  with  their  expression  that 
they  hardly  exist  if  the  body  remains  passive." 
{Expression  of  Emotions,  1892,  p.  249.) 

Prof.  James  traces  emotions  to  sensations 
derived  from  the  activities  of  certain  muscles 
(voluntary  and  involuntary)  and  glands  (sudor- 
ific, lachrymal,  intestinal,  etc.).  Under  a 
stimulus,  pleasurable  or  otherwise,  voluntary 
muscles  are  thrown  into  activity,  and  the 
characteristic  attitudes  expressive    of    emotion 


are  involuntarily  assumed.  The  stimulus  also 
excites  activity  in  involuntary  muscles,  givin^ 
rise  to  certain  circulatory  changes  such  as 
increased  or  diminished  frequency  of  the  pulse, 
local  flushings  and  pallor,  and  also  to  increased 
or  diminished  activity  of  sudorific,  lachrymal, 
intestinal  and  other  glands. 

The  various  sensations  produced  by  attitudes, 
gestures,  circulatory,  secretory  and  other 
changes  give  rise  to  the  different  kinds  of 
emotions. 

The  neurotic  or  emotional  individual  is  the 
one  in  whom  such  physical  changes  are  most 
readily  induced  by  insignificant  internal  or 
external  stimuli.  Both  sensitiveness  and  reaction 
to  stimuli  are  exaggerated. 

Control  of  Emotions.  Although  neurotic 
persons  are  said  to  be  lacking  in  self-control, 
the  emotions  are  not  under  direct  control  by 
the  will.  We  can  work  up  an  emotion  by  as- 
suming the  attitude  which  characterizes  it, 
as  every  actor  knows,  and  we  can  j)artly  counter- 
act an  emotion  by  assuming  a  contrary  attitude. 
For  instance,  we  can  combat  a  desire  to  laugh 
b}^  putting  on  an  air  of  preternatural  solemnity. 

But  although  the  outward  expression  of  an 
emotion  may  be  voluntarily  suppressed,  and 
the  emotion  itself  dulled  by  such  suppression, 
it  is  impossible  to  stifle  the  effects  of  a  stimulus 
or  shock  to  the  nervous  mechanism  of  circula- 
tion, respiration  and  secretion.  We  cannot 
prevent  our  eyes  from  filling,  our  face  from 
flushing  or  turning  pale,  our  heart  from 
throbbing,  our  respiratory  rhythm  from  alter- 
ing, our  mouth  from  watering  or  our  flesh 
from  creeping  at  a  sight,  or  sound,  or  thought. 
All  these  conditions  are  essential,  whereas  the 
characteristic  attitudes  are  only  adjuncts  to  the 
expression  of  our  emotion. 

Hence,  persons  whose  emotions  are  most 
readily  excited  by  internal  disturbance  may 
show  them  least  bv  outward  manifestation. 

L.  G. 

TICS    AND    HABIT    SPASMS 

Tics  are  motor  manifestations  of  psychical 
instability  and  excitability.  Their  presence  im- 
plies supersensitiveness  and  abnormally  active 
response  to  all  external  and  internal  stimuli. 
They  are  more  common  in  the  unrestrained  than 
in  the  restrained  type  of  neurotic  children, 
and  are  usually  first  noticed  between  the 
fifth  and  tenth  year.  They  may  persist  in- 
definitely, and  are  slightly  more  common  in 
girls  than  in  boys. 

Predisposing  causes  are  a  neuropathic  inherit- 
ance and  unsuitable  environment.  Emotional 
excitement,  pleasurable  or  otherwise,  mental 
and  physical  shock,  strain  or  exhaustion,  and 
any  condition  which  lowers  general  health,  such 
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as  chronic  indigestion,  may  induce  the  psychic 
and  nervous  instability  which  is  responsible 
for  tics. 

Exciting  causes  are  local  and  peripheral 
irritation  of  any  kind,  and  are  usually  of  slight 
or  trivial  nature.  Tics  are  not  conclusive 
evidence  of  masturbation  or  of  worms,  but  of 
an  unstable  neurotic  temperament. 

Characteristics  of  Tics.  Tics  are  sudden 
paroxysmal  movements  of  face,  limbs  or  body. 
They  begin  as  defensive  and  protective,  half 
reflex  and  half  purposive  reactions  against  some 
irritating  peripheral  sensation.  A  blink,  a 
sniff,  a  cough  or  a  wriggle,  for  instance,  are 
natural  protests  against  irritation  of  the  eye 
naso -pharynx  or  skin.  But  instead  of  ceasing 
after  having  served  their  purpose,  they  are 
repeated  over  and  over  again  in  obedience  to  a 
strong  desire  to  perform  them. 

Moreover  they  lose  their  original  purposive 
character  and  are  perverted  into  purposeless, 
ineffective  or  exaggerated  caricatures  of  or- 
dinary defensive  acts  and  gestures.  They  then 
become  "  tics." 

An  occasional  blink  is  replaced  by  a  series 
of  futile  flickerings  of  the  eyelids,  an  effective 
sniff  by  a  constant  succession  of  little  use- 
less ones.  Clearing  the  throat  is  represented 
by  weird  grunts,  snorts,  barks  or  yelps.  An 
ordinary  gesture  of  dishke  or  distaste  is  repeated 
as  a  hideous  grimace.  An  original  effort  to 
keep  on  a  loose  cap,  or  hair  out  of  the  eyes  or 
from  tickling  the  neck,  is  represented  by  violent 
contractions  of  the  frontalis  muscles,  or  the 
child  shakes  his  head  at  intervals  as  though  he 
would  shake  it  off.  Any  discomfort  or  irritation 
arising  from  ill-fitting  clothes  may  be  respon- 
sible for  elaborate  writhes  and  intricate  move- 
ments of  the  body  or  hmbs. 

The  curious  abdominal  tics  in  which  the 
diaphragm  descends  five  or  six  times  in  quick 
succession  and  the  abdominal  walls  bulge,  may 
be  similarly  explained. 

Locomotor  tics,  in  which  sudden  hops,  twists, 
skips,  jumps  and  stamping  on  the  ground  are 
practised,  probably  originate  in  some  defensive 
or  protective  action  or  gesture. 

Tics  are  commonly  divided,  in  order  of 
severity,  into  simple,  in  which  isolated  muscular 
movements  are  practised ;  co-ordinated,  in 
which  the  movements  are  more  elaborate 
and  complicated ;  convulsive  when  particularly 
violent,  and  psychical  when  associated  with 
explosive  utterances,  often  of  obscene  words 
(coprolalia),  or  imitation  of  bystanders'  actions 
and  words  (echokinesis,  echolalia).  The  last 
variety  (Gille  de  la  Tourette's  tic)  is  the  most 
serious  of  all.  It  is  a  form  of  masked  epilepsy 
and  commonly  ends  in  insanity. 

Tics  and  Spasms. — ^Tics  are  not  spasms. 
Spasms    are    motor   reactions    to    local   irrita- 


tion somewhere  in  a  spinal  or  bulbo-spinal  arc. 
A  spasm  is  purely  anatomical  in  distribution. 
It  is  confined  to  muscles  supphed  by  the  efferent 
nerve  of  the  arc  in  which  irritation  is  present. 
It  does  not  produce  co-ordinated  action  of 
muscles  outside  the  arc  affected.  It  cannot  be 
produced  or  controlled  by  act  of  will.  It  is  not 
expressive  of  an  emotion  nor  preceded  by  a 
desire  to  produce  it.  It  ceases  when  the  local 
irritation  which  causes  it  subsides  or  is  removed. 

In  all  these  respects  tics  differ  from  spasms. 
A  supposed  tic  (e.  g.  convulsive  contraction  of 
facial  muscles)  which  ceases  at  once  on  removal 
of  a  carious  tooth  is  a  spasm  and  not  a  tic  at 
all. 

Tics  and  Habit  Spasms  are  commonly  used 
as  synonymous  terms.  But  tics  in  their  early 
stages  are  not  habits,  nor  are  they  spasms  at 
any  time.  Habits  are  acquired  by  practice 
but  tics  arise  suddenly,  yet  in  time  tics  do 
become  habits,  and  this  has  an  important 
bearing  on  their  treatment. 

At  first,  tics  are  semi-consciously  performed 
as  a  protest  against  some  passing  local  irritation. 
They  continue  in  obedience  to  an  overwhelming 
impulse  to  repeat  them,  and  their  performance 
is  followed  by  a  sense  of  satisfaction.  But  in 
time  the  impulse  ceases  and  they  are  produced 
unconsciously.  At  this  stage  they  are  habits 
which  may  be  continued  indefinitely,  but  can 
be  controlled  by  will. 

In  the  first  stage  they  are  increased  and  in 
the  second  lessened  by  drawing  the  patient's 
attention  to  them. 

Variability  of  Tics.  It  is  seldom  that  more 
than  one  tic  is  practised  at  a  time.  Some 
special  kind  of  grimace,  e.  g.  an  apparent 
attempt  to  twist  the  mouth  round  the  ear,  may 
persist  for  days  or  weeks  and  then  cease  as 
suddenly  as  it  began,  only  to  give  place  to 
other  forms  of  tic  in  succession.  An  isolated 
form  of  tic  does  not  always  become  a  habit. 
More  commonly  a  "tic  status"  is  developed, 
in  which  one  kind  of  tic  replaces  another. 

Diagnosis  between  Tics  and  Chorea.  The 
facial  movements  in  chorea  are  normal,  though 
exaggerated  expressions  of  ordinary  emotions 
of  every  kind,  quickly  passing,  alternating  and 
coinciding  with  each  other.  Frowns  and  grins, 
expressions  of  grief,  terror,  anger,  mirth  and 
so  forth,  come  and  go  in  ceaseless  sequence. 
In  tics  the  facial  movements  are  not  those 
expressive  of  ordinary  emotions,  but  are 
meaningless  and  unvarying  grimaces,  repeated 
at  short  intervals. 

So  also  the  bodily  movements  in  chorea  are 
normal  simple  acts  of  flexion,  extension  and 
rotation ;  purposeless,  counteracting  and  alter- 
nating with  each  other;  whereas  the  bodily 
movements  in  tics  are  co-ordinated  complicated 
motor  tricks,  gestures  and  antics  which   only 
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parody  normal  actions.  As  in  facial  tics,  the 
bodily  tics  are  stereotyped,  and  each  continues 
for  a  varying  period  until  supplanted  by 
another. 

Myoclonus  (Paramyoclonus  Multiplex,  Myo- 
kymia) differs  from  tics  and  from  chorea  in 
affecting  individual  muscles  and  not  groups  of 
muscles.  Many  muscles  may  contract  spas- 
modically and  simultaneously  on  both  sides  of 
the  body.  The  contractions  are  clonic,  they 
do  not  resemble  voHtional  movements,  and  are 
not  apparently  under  control  of  the  will. 
Myoclonus  is  a  rare  affection,  but  is  sometimes 
seen  in  children  upwards  of  five  j^ears  of  age. 
The  etiology  is  obscure,  the  prognosis  is  usually 
favourable. 

Treatment  oj  Tics.  The  treatment  of  tics 
must  be  based  on  consideration  of  the  patient's 
temperament  and  environment,  and  on  the 
detection  of  local  or  general  causes  of  ill-health. 

Tics  are  psycho-motor  manifestations  of 
nervous  excitability  and  instabihty.  Neurotic 
children  of  the  unrestrained  type  are  always 
liable  to  tics  if  their  environment  is  unsuitable, 
whether  inside  or  outside  the  family  circle. 
Some  only  exhibit  tics  at  home,  others  only 
when  at  school.  Educational  over-pressure, 
fear,  worry  and  anxiety,  teasing,  naggmg  and 
bullying  on  the  one  hand  ;  emotional  excitement 
through  over-indulgence  in  parties,  pantomimes, 
noisy  games  and  romps  on  the  other,  may 
be  responsible.  The  "  only  child  "  who  shares 
all  his  parents'  domestic  infehcities  is  specially 
apt  to  develop  tics  and  all  other  functional 
neuroses. 

In  all  cases  the  first  prmciple  of  treatment 
is  to  secure  by  plain  speaking  or  diplomacy  a 
quiet,  unexciting  and  generally  wholesome  mode 
of  life  for  the  patient. 

The  "  tic  status  "  in  which,  for  lengthy 
periods,  endless  varieties  of  tics  make  their 
appearance  one  after  another,  should  be  re- 
garded as  a  sign  of  impending  neurasthenia  and 
exhaustion.  Physical  and  mental  rest,  freedom 
from  worry,  excitement  and  fatigue  should  be 
enjoined. 

Treatment  of  the  motor  manifestations  them- 
selves differs  in  accordance  with  the  stage  at 
which  the  complaint  has  arrived.  Treatment 
appropriate  for  early  stages  is  inappropriate  for 
the  later. 

So  long  as  tics  are  performed  in  obedience  to 
an  overwhelming  impulse  it  is  worse  than  useless 
to  try  to  check  them  by  admonition  or  by 
attempts  to  cultivate  "Anil  power."  Their 
occurrence  is  always  increased  by  drawing 
attention  to  them  and  lessened  by  distract- 
ing it.  It  is  better  to  attend  to  the  causes 
which  have  led  to  nervous  irritability  than  to 
endeavour  to  check  its  manifestations. 

In  later  stages,  however,  when  tics  become, 


strictly  speaking,  habits,  unconsciously  prac- 
tised and  no  longer  in  obedience  to  an  impulse, 
they  may  be  arrested  by  drawing  the  patient's 
attention  to  them  and  encouraging  his  power 
of  control.  They  then  occur  only  when  he  is 
off  his  guard  and  believes  himself  to  be  un- 
observed or  at  moments  of  excitement. 

In  such  cases,  when  tics  have  become  habitual 
and  it  has  been  ascertained  that  mere  attention 
is  sufficient  to  control  them,  drills  and  exercises 
are  useful.  Porot  advises  training  the  child  to 
stand  hke  a  statue  before  a  looking-glass  and 
teaching  it  not  to  wince  when  pricked  or 
tickled  or  when  bright  objects  are  suddenly 
brought  close  to  the  eyes.  Such  procedures 
are  harmful  in  early  stages,  and  in  later  stages 
it  is  usually  sufficient  to  encourage  self-control 
by  gentle  reminders  of  the  existence  of  "  habit 
spasms  "  and  by  rewards  for  overcoming  them. 

Barking  or  yelping  tics,  in  which  some  neurotic 
and  hysterical  children  indulge,  usually  subside 
after  a  few  days'  isolation  and  confinement 
to  bed.  When  the  habit  seems  to  be  kept  up 
solely  in  order  to  cause  annoyance  or  to  attract 
attention,  a  hint  that  electrical  treatment  is 
very  painful  may  be  found   effective. 

Imitative  Tics. — In  schools  and  institutions  a 
genume  "  ticqueur  "  sometimes  finds  a  host  of 
imitators  until  an  epidemic  appears  to  rage,  but 
the  imitations  are  always  poor  copies  and  easily 
detected  as  such.  The  originator  should  be 
isolated  and  the  followers  treated  Anth  firmness 
and  cold  shower  baths. 

Treatment  of  Local  Causes  of  Irritation.  Tics 
are  suggested,  not  caused  by  local  irritation  in 
the  sense  that  spasms  are  so  caused.  A  spasm 
is  cured  by  removal  of  the  local  irritant  which 
caused  it,  but  a  tic  may  long  outlast  the  irritation 
which  suggested  it.  A  facial  tAvitch  or  blepharo- 
spasm which  is  cured  by  removal  of  a  decayed 
tooth  or  by  treatment  of  follicular  conjunctivitis 
or  blepharitis,  is  not  a  tic  at  all.  Treatment, 
therefore,  of  tics  which  aims  at  detection  and 
removal  of  every  possible  source  of  irritation 
and  minor  abnormaht}^  of  eyes,  nose,  throat, 
mouth  or  prepuce  is  often  unsuccessful.  A 
child  may  cease  to  blink  or  pull  faces  not 
because  some  infinitesimal  error  of  refraction 
has  been  corrected  or  because  a  decayed  tooth 
has  been  stopped,  but  because  some  vague 
bodily  discomfort  has  suggested  another  form 
of  tic.  The  variability  of  tics  and  their  tendency 
to  replace  each  other  discount  the  value  of  local 
treatment. 

At  the  same  time  any  serious  defect  in 
the  shape  of  ametropia,  conjunctivitis,  naso- 
pharyngeal obstruction  and  dental  caries,  Avhich 
reasonably  may  be  held  to  lower  general  health 
and  so  predispose  to  the  development  of  tics, 
should  on  no  account  be  neglected. 

In  many  cases  neurasthenia  following  acute 
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or  prolonged  illness  is  attended  by  tics,  and  so 
also  are  digestive  troubles  such  as  constipation, 
mucous  colic,  lienteric  diarrhoea,  gastric  atony 
and  catarrh,  and  in  rare  cases  intestinal  parasites. 
Some  authorities  regard  tics  as  evidence  of 
subacute  or  "  latent  "  rheumatism,  but  care 
should  be  taken  not  to  impute  to  rheumatism 
'  the  aches  and  pains  to  which  all  neurasthenic 

children  are  liable. 
'  Ticqueurs  commonly  suffer  from  functional 
cardiac  disorders,  but  very  rarely  from  rheumatic 
endocarditis  or  from  definite  articular  rheuma- 
tism, or  from  genuine  chorea.  It  is  imj)ortant, 
both  as  regards  prognosis  and  treatment,  to 
discriminate  between  tics  and  Sydenliam's 
chorea.  Almost  as  much  harm  may  be  done  by 
assuming  the  danger  of  heart  disease  in  the  one 
case  as  by  ignoring  it  in  the  other. 

Treatment  of  Tics  by  Drugs.  Drugs  do  not 
cure  tics.  When  much  mental  excitement  and 
emotional  irritability  are  present  bromides  in 
eight-  to  ten-grain  doses  may  be  given  at  bed- 
time to  secure  sleep  and  to  prevent  night  terrors. 
Antipyrin  in  three  to  five-grain  doses  is  also 
a  useful  nerve  sedative.  Arsenic  in  doses  of 
one  to  two  minims  with  alkalies  and  gentian, 
or  with  the  hypophosphites,  is  regarded  as  a 
digestive  and  nerve  tonic.  Salicylate  of 
sodium  or  aspirin  undoubtedh^  reHeve  aches  and 
pains.  Cod-liver  oil,  or  one  or  other  of  the  many 
emulsions  containing  it,  may  supplement  the 
deficienc}'  in  fat,  Avhich  most  neurotic  children 
would  exclude  from  their  dietary,  and  may  stay 
their  craving  for  pickles,  cold  salt-beef  and  cheese. 
But  many  children  loathe  cod-liver  oil  in  any 
shape,  and  it  is  cruel  and  harmful  to  force  them 
to  consume  it.  An  ounce  of  butter  and  half  this 
quantity  of  cream  taken  in  the  course  of  the 
day  may  be  substituted. 

The  parents  of  neurotic  children  will  often 
dose  them  with  patent  preparations  of  iron, 
because  their  faces  are  pale.  It  is  necessary 
to  explain  that  pallor  of  the  conjunctivse  and 
mucous  membranes,  rather  than  of  the  face, 
indicates  ansemia.  The  citrate  of  iron  and 
ammonia  is  the  best  preparation  for  anaemic 
children. 

Fresh  infusion  of  senna  pods  is  an  excellent 
remedy  for  constipation. 

Caution  is  always  necessary  in  prescribing 
medicine  for  neurotic  children.  Idiosyncrasy 
may  exist  in  regard  to  drugs  as  well  as  articles  of 
food.  Invaluable  advice  on  general  manage- 
ment may  be  wasted  should  the  medicine  pre- 
scribed happen  to  disagree.  L.  G. 

INFANTILE    PARALYSIS 

(Acute  Polioencephalitis) 

This  is  a  disease  due  to  an  ultramicroscopic 
virus  which  can  affect  all  parts  of  the  brain, 


cord  and  spinal  ganglia;  the  grey  matter 
receiving  the  brunt  of  the  attack.  The  symptoms 
are  due  to  hypersemia  and  oedema  of  the 
1  infected  area,  its  infiltration  with  small  round 
cells  and  the  resulting  destruction  of  the  nerve- 
cells.  Symptoms  due  to  destruction  of  the 
nerve-cells  are  permanent,  e.  g.  the  permanent 
palsies  ;  those  due  solely  to  oedema  are  recovered 
from. 

The  disease  occurs  chiefly  in  the  warmer 
months,  July  to  October,  and  usually  affects 
well-nourished  healthy  children  of  one  to  three 
years,  but  adults  are  not  exempt.  It  may 
assume  an  epidemic  form,  when  the  percentage 
of  adults  is  increased  and  the  mortality  rate 
raised.  Monkeys  have  been  experimentally 
infected,  and  the  nasal  mucous  membrane  of 
one  animal  is  capable  of  infecting  another. 

The  mode  of  infection  is  unknown.  Several 
members  of  a  family  may  be  attacked.  Here  the 
source  of  infection  is  probably  a  common  one, 
since  the  disease  appears  to  be  but  rarely 
spread  by  contact.  There  is  evidence  that 
the  saliva  and  nasal  discharges  are  infective. 
Dust,  flies,  bathing  in  contaminated  water, 
epidemics  of  similar  diseases  in  animals,  have 
all  been  suggested  as  means  by  which  infection 
has  occurred. 

Clinical  Features.  These  differ  widely  with 
the  parts  of  the  brain  or  cord  involved.  Two 
main  types  occur  —  poliomyelitis  and  polio- 
encephalitis. Both  forms  usually  show  a 
preliminary  constitutional  disturbance.  Most 
commonly  this  consists  of  symptoms  of  a 
gastro-intestinal  character  or  of  an  acute  febrile 
disorder;  but  it  may  be  an  acute  coryza  and 
bronchitis,  or  the  onset  may  suggest  meningitis, 
e.  g.  drowsiness,  twitching,  sometimes  rigidity 
in  the  neck  and  back,  occasionally  unconscious- 
ness ;  soon  followed  by  some  paresis  of  the  neck 
muscles  and  falling-back  of  the  head,  a  pseudo- 
retraction.  More  rarely  a  child  in  perfect  health 
is  suddenly  seized  with  a  flaccid  palsy  of  a 
limb. 

Poliomyelitis. — During  the  constitutional  dis- 
turbance there  is  often  headache  and  severe  pain 
in  the  limbs,  back  or  neck.  The  limbs  in  the 
early  stages  are  frequently  extremely  tender  on 
manipulation,  and  some  degree  of  tenderness 
may  persist  as  long  as  eight  weeks.  The  pain 
is  not  necessarily  limited  to  the  limbs  that  are 
eventually  paralysed.  On  the  second  or  third 
day  after  the  onset  some  weakness  of  a  limb  is 
noticed,  and  within  the  following  twenty-four 
hours  the  paralysis  is  complete.  This  paralysis 
is  of  the  flaccid,  lower  motor-neurone  type  ;  the 
limbs  hang  helpless  in  a  characteristic  fashion 
and  show  no  deep  reflexes.  It  may  affect  one 
or  more  limbs  and  abdominal,  thoracic,  back  or 
neck  muscles.  The  legs  are  attacked  six  times 
as  frequently  as  the  arms.     If  the  abdominal 
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and  intercostal  muscles  are  paralysed  imperfect 
expansion  of  the  lungs  occurs  and  predisposes 
to  broncho-pneumonia,  which  is  a  not  infrequent 
cause  of  death.  Incontinence  of  urine  and 
faeces  is  rare,  as  are  sensory  changes.  The 
temperature  falls  to  normal  on  the  fourth  or  : 
fifth  day. 

Improvement  begins  at  the  end  of  seven  to  i 
fourteen  days  and  is  slowly  progressive  for 
weeks,  months  or  even  years.  The  paralytic 
symptoms  due  to  oedema  of  the  cord  clear  up, 
leaving  the  permanent  palsies,  which  affect 
whole  limbs  or  groups  of  muscles.  Certain 
muscle  groups  are  more  frequently  paralysed 
than  others,  e.  g.  extensors  and  peronei  in  the 
leg,  deltoid  and  brachialis  anticus  in  the  arm. 
These  muscles  show  the  "  reaction  of  degenera- 
tion." The  paralysed  limb  becomes  thinner 
and  colder  than  normal.  Its  growth  may  be 
stunted,  and  contractures  from  the  unopposed 
traction  of  antagonistic  muscles  are  frequent. 
The  neck  and  back  muscles  usually  recover,  and 
sometimes  absolute  recovery  occurs  after  wide- 
spread initial  parah'ses. 

Acute  poliomyelitis  does  not  always  conform 
to  the  foregoing  description.  For  instance,  there 
are  abortive  cases  ^hich  show  constitutional 
symptoms,  but  no  paralysis ;  again,  severe 
cases  occur  simulating  Landry's  Paralysis,  *'.  e. 
a  paralysis  involving  first  the  legs,  and  then, 
in  rapid  succession,  the  abdomen,  thorax,  arms, 
neck  and  vital  centres  in  the  medulla.  The 
"  meningeal  type  "  has  already  been  described. 
There  is  also  a  mild  variety  in  which,  with  few 
constitutional  symptoms,  a  local  paralysis, 
usuallj'^  in  the  neighbourhood  of  the  shoulder 
or  hip  joint,  develops.  Finally,  in  anj''  form 
relapse  may  occur  about  the  seventh  day  of  the 
disease. 

Polioencephalitis. — The  constitutional  symp- 
toms are  often  more  severe,  unconsciousness 
and  convulsions  being  more  frequent.  The 
special  symptoms  vary  with  the  part  of  the  brain 
involved,  thus — 

Cerebral  Cortex.  If  the  frontal  area  is  in- 
volved, mental  and  moral  deterioration  may 
result.  The  part  most  frequently  affected  is 
the  motor  cortex,  and  this  accounts  for  some 
cases  of  infantile  hemiplegia.  Bilateral  damage 
of  the  occipital  cortex  produces  blindness — 
often  temporary — with  active  pupils  and  no 
fundal  changes. 

Cerebellum.  These  cases  show  a  pronounced 
ataxia  ("  acute  ataxia  ")  and  hjrpotonia  of  the 
limbs,  with  which  may  be  associated  nystagmus 
and  scanning  speech.  The  Avhole  shows  a 
marked  tendency  to  improvement,  and  even 
complete  recovery.  Ataxia  may  be  the  only 
symptom. 

Mid-brain.  Polioencephalitis  of  this  region 
may  show  a  palsy  of  the  third  or  fourth  nerve ; 


or,  should  the  damage  affect  the  red  nucleus 
or  its  connections,  a  slow  rhythmic  tremor 
(three  to  five  per  second)  develops.  This 
tremor,  more  marked  in  the  upper  than  lower 
parts  of  the  limb  and  on  voluntary  movement, 
tends  to  improve  and  disappear.  It  may  be 
continuous,  except  during  sleep,  and  when  it 
affects  the  whole  body  resembles  "  shivering." 
Combined  with  the  tremor  is  some  hjnpertonus 
of  the  limbs. 

Pons  and  Medulla.  Here  the  nuclei  of  the 
various  cranial  nerves  from  the  fifth  to  the 
twelfth  may  be  implicated  and  produce  character- 
istic symptoms.  The  sixth,  causing  an  internal 
squint,  and  the  seventh,  causing  facial  paralysis, 
are  perhaps  most  frequently  affected.  Polio- 
encephalitis of  the  bulb  shows  the  sj-mptoms 
of  a  sudden  bulbar  palsy,  which  often  proves 
fatal  from  involvement  of  the  vital  centres. 

Diagnosis.  In  the  early  stages  it  is  extremely 
difiicult,  and  often  impossible,  to  realise  that 
the  condition  is  something  more  than  a  simple 
febrile  disorder.  The  type  of  child  affected, 
the  seasonal  incidence  of  the  disease  and 
a  knowledge  of  its  prevalence  are  useful 
helps.  The  diagnosis  may  have  to  be  made 
from — 

L  Meningitis.  The  non-recognition  of  the 
meningeal  type  of  poliomyelitis  is  the  cause  of 
many  mistakes.  The  onset  in  poliom3^elitis  is 
more  sudden  and  the  symptoms  more  pro- 
nounced. True  rigidity  of  the  neck  is  usually 
absent,  and  the  head  retraction  is  due  rather  to 
muscular  weakness  than  spasm.  The  cerebro- 
spinal fluid  removed  by  lumbar  puncture 
shows  neither  polymorphonuclear  leucocytes 
nor  organisms.  The  fever  lasts  a  few  days  only, 
and  by  the  third  or  fourth  day  the  characteristic 
paralyses  are  evident. 

2.  Extensii-e  Peripheral  Neuritis,  tnost  commonly 
the  post-diphtheritic.  Extensive  poliomyelitis 
may  be  very  difficult  to  separate  from  this 
condition.  There  is  no  history  of  sore  throat 
followed  by  a  gradual  onset  of  paralysis; 
instead,  there  is  one  of  sudden  illness  and  rapid 
development  of  paralysis.  Absence  of  pain, 
the  presence  of  palatal  palsy,  reflex  cycloplegia 
and  evidence  of  myocarditis  are  of  great 
importance  in  diphtheria. 

3.  Acute  Rheumatism.  The  intense  pain  and 
fever  of  the  early  stages  frequently  lead  to  this 
mistake  in  diagnosis.  Two  facts  should,  how- 
ever, rouse  suspicion  : — -Firstl}" — rheumatism  is 
uncommon  under  five  years  of  age,  and  under 
three  is  a  curiosity,  whereas  poliomyelitis  is  com- 
monest between  the  ages  of  one  and  three  years. 
Secondly — extreme  pain  and  tenderness  in  the 
limbs  and  joints  is  not  a  characteristic  of  acute 
rheumatism  in  children.  Other  important 
points  are  the  absence  of  cardiac  dilatation, 
choreiform  movements,  rheumatic  nodules,  etc. 


DISEASES   OF  CHILDREN 


391 


CEREBRAL   PALSIES 


When  the  paralysis  is  fully  developed  it  can 
scarcely  be  mistaken  for  anything  else,  but 
occasionally  it  may  be  necessary  to  diagnose  it 
from  injury  to  a  nerve  or  joint,  an  acute  joint 
disease,  infantile  scurvy,  rickets,  Erb's  obstetric 
palsy,  etc. 

In  the  case  of  a  pure  poHoencephalitis  diagnosis 
can  only  be  arrived  at  by  the  exclusion  of  all 
other  possibilities  of  nuclear  palsies,  etc.,  such 
as  tuberculous  masses.  Lumbar  puncture, 
ophthalmoscopic  examination,  the  history  of  an 
acute  onset,  the  course,  the  t\^e  of  child,  and 
the  time  of  year,  aU  help  in  arriving  at  the 
correct  diagnosis.     The   differentiation   of   the 
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Treatment.  If  the  disease  be  suspected  the 
child  should  be  isolated,  put  to  bed,  kept 
absolutely  at  rest  and  any  nasal  discharges 
destroyed.  A  preliminary  purge  and  milk  diet 
are  given.  Nasal  feeding  is  necessary  if  there 
are  any  signs  of  bulbar  palsy.  We  know  no  drug 
which  will  certainly  arrest  or  cure  the  condition. 
Urotropin  is  excreted  as  formaldehyde  into  the 
cerebro-spinal  fluid,  and  will  neutralize  the  virus 
experimentally.  It  should,  therefore,  be  given 
in  two  or  three  grain  doses  thrice  a  day,  and  a 
similar  dose  of  potassium  iodide  may  be  given 
in  the  hope  of  diminishing  the  vascular  pheno- 
mena of  the  disease.  An  important  preventative 
of  broncho-pneumonia  is  to  ensure  the  cleanli- 
ness of  the  mouth.  If  the  legs  are  involved 
the  weight  of  the  bedclothes  should  be  borne  by 
cradles  to  diminish  the  liability  to  foot -drop. 
The  limbs  should  not  be  moved  much  in  the 
early  stages,  because  of  the  extreme  pain  caused. 
Passive  movements  and  massage  should  be 
started  as  soon  as  the  pain  permits  and  be 
continued  for  months. 

When  improvement  begins  the  patient  must  be 
encouraged  to  use  the  weakened  limb.  The  diet 
should  be  nourishing,  and  iron  and  strychnine 
should  be  administered.  Electrical  treatment 
is  less  useful  than  massage,  but  it  has  the 
advantage  of  making  the  child  use  the  limb.  A 
rough  estimate  of  the  amount  of  ultimate 
recovery  can  be  made  at  this  stage;  the  prog- 
nosis is  good  if  there  is  no  "  reaction  of  degene- 
ration "  in  the  paralysed  muscles  at  the  end  of 
two  weeks.  Great  care  must  be  taken  to  prevent 
deformities,  light  splints  being  used  when 
necessary. 

In  the  final  stages  the  limb  must  be  protected 
against  cold  and  injury.  In  the  lower  limb 
some  form  of  orthopaedic  apparatus  may  be 
necessary  for  support  and  to  allow  walking. 
Lightness  is  an  essential  feature  in  all  such 
instruments.  If  one  leg  becomes  shortened, 
carefully  made  and  frequently  altered  boots 
must  be  worn  to  prevent  scoliosis.  Other 
purely  surgical  procedures  may  be  necessarj'- 


These  palsies  are  divided  into  two  groups — 
congenital  and  acquired. 

Congenital  Cerebral  Palsies. — The  majority 
are  due  to  an  atrophic  sclerosis  of  the  cerebrum 
and  not  to  injuries  during  labour.  Other  causes 
are  cysts,  vascular  disease,  and  absence  of  a 
part  of  the  cerebrum. 

The  distribution  of  the  palsy  is  usually 
diplegic,  but  it  may  be  paraplegic  (Little's 
disease),  even  liemiplegic  or  monoplegic.  The 
face  is  very  little  affected,  but  the  limbs  are 
characterized  by  weakness  and  marked  rigidity ; 
they  may  show  athetosis  or  tremor,  and  all 
their  reflexes  are  exaggerated.  The  rigidity 
may  affect  the  back  and  neck  muscles,  causing 
opisthotonus  and  head  retraction.  The  power 
of  sitting  up  and  of  walking  is  very  much  de- 
layed; indeed,  spasticity  may  be  so  extreme 
as  to  render  the  latter  impossible.  WHien 
walking  is  possible  the  gait  is  very  spastic,  the 
toes  are  pointed,  and  often  "  cross-legged  "  or 
"  scissor  gait "  is  seen.  Contractures  are 
common  and  some  wasting  is  frequent. 

Combined  with  the  paralysis  there  is  mental 
deficiency  varying  from  a  slight  degree  to  abso- 
lute idiocy;  speech  is  defective  or  absent,  and 
fits  are  frequent  occurrences. 

Prognosis.  Some  mental  and  physical  im- 
provement always  occurs,  but  nothing  like 
complete  recovery  is  ever  seen.  Fits  may  cause 
a  fatal  termination  at  any  time. 

Diagnosis.     This  has  to  be  made  from — 

1.  Acquired  Cerebral  Palsies.  There  is  little 
difficulty  when  the  disease  is  noticed  soon  after 
birth,  but  in  mild  cases,  which  are  not  noticed 
until  the  child  should  show  signs  of  walking, 
the  diagnosis  may  be  difficult.  A  diplegia,  the 
presence  of  mental  defect  and  the  absence  of 
a  history  of  an  acute  illness  are  points  in  favour 
of  a  congenital  palsy. 

2.  Spastic  Paraplegia  from  Spinal  Caries.  The 
spasticity  may  be  very  marked,  but  there  is  an 
absence  of  mental  defect,  and  a  history  of  normal 
walking  before  the  onset  of  the  paralysis. 

3.  Poliomyelitis.  The  palsies  in  this  disease 
are  always  flaccid  and  not  spastic. 

Treatment.  This  must  be  undertaken  in  two 
directions — 

I.  Mental.  By  careful  training  quite  fair 
results  may  be  obtained,  and  the  children  can 
be  taught  to  do  some  useful  work.  With  this 
improvement  in  the  mental  condition  there  is 
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a  corresponding  diminution  in  the  degree  of 
spasticity. 

2.  Physical.  Massage  and  exercises  are  useful 
in  the  mild  cases.  Attempts  should  be  made 
to  prevent  contractures;  if  these  have  already 
developed,  tenotomies  may  be  necessary.  Some- 
times, Avhen  the  toes  are  so  pointed  that  walking 
is  impossible,  a  tenotomy  will  enable  the  child 
to  become  plantigrade,  and  thus  learn  to  walk. 
Division  of  the  posterior  nerve-roots  has  given 
good  results  in  cases  of  extreme  spasticity  with 
little  mental  defect. 

Acquired  Cerebral  Palsies. — These  palsies 
appear  after  a  period  of  normal  development, 
and  are  usually  hemiplegic  in  type.  The  causes 
of  "infantile  hemiplegia"  are  rather  obscure, 
they  probably  include  vascular  disease,  syphilis, 
post-infective  thromboses,  acute  polioence- 
phalitis, small  haemorrhages  following  convul- 
sions, emboli,  etc.  Acquired  cerebral  diplegia 
is  generally  a  symptom  of  more  obvious  brain 
disease,  as  meningitis  or  tumour. 

The  onset  is  usually  Avith  malaise,  fever  and 
a  single  convulsion  or  a,  series  of  convulsions, 
Avhich  may  be  more  severe  on,  or  even  limited 
to,  the  side  eventually  paralysed.  After  con- 
sciousness returns  a  hemiplegic  weakness  is 
discovered.  The  face  recovers  more  than  the 
leg,  and  the  leg  than  the  arm.  Later  spasticitj^ 
develops  in  the  leg  and  arm,  and  there  may  be 
some  decree  of  athetosis.  Contractures  giving 
rise  to  talipes  may  appear  in  the  leg.  Marked 
mental  defect  is  unusual. 

Prognosis.  The  degree  of  improvement  that 
occurs  has  been  indicated.  Epileptiform  attacks 
may  supervene  and  be  the  cause  of  death.  . 

Diagnosis.     This  is  usually  easy.     The  separa- 
tion from  the  congenital  form  has   been  dis- 
cussed ;   diagnosis   from   poliomyelitis   and   the 
paraplegia  of  spinal  caries  may  also  be  required,  i 
as  in  the  case  of  the  congenital  palsies.     Other 
causes  of  hemiplegia  in  children,  e.  g.  meningitis, 
tumour,  abscess,  etc.,  are  not  often  a  stumbling- 
block,  since  they  frequently  give  characteristic  j 
signs — optic  neuritis,   headache,  wasting,  otor- 
rhoea,  etc.     It  is  worth  while  remembering  that  i 
chorea  is  the  most  frequent  cause  of  hemiplegic 
weakness  in  childhood. 

Treatment.  This  should  follow  the  lines  laid 
doAATi  for  the  congenital  cases.  Antisyphilitic 
treatment  should  be  adopted  if  there  is  any 
suspicion  of  the  disease  being  of  syphilitic 
origin.  ' 

There  is  a  special  variety  of  acquired  cerebral 
palsy  to  -which  a  few  words  must  be  devoted. 

Amaurotic  Family  Idiocy. — A  family  disease 
which  appears  to  be  limited  to  the  Jewish  race. 
The  first  symptom  is  a  progressive  weakness  of 
the  neck  muscles,  appearing  from  the  third 
to  the  sixth  month,  and  followed  by  spasticity 
of  the  limbs.     Blindness  then  gradually  develops. 


On  examination  of  the  retinae  double  optic 
atrophy  is  seen,  and  a  cherry-red  spot  occupies 
the  position  of  the  macula.  This  appearance 
is  absolutely  characteristic  of  the  disease. 
Death  occurs  at  about  the  second  year,  and  the 
brain    then    shows    characteristic    histological 


changes. 


L.  P. 


ENURESIS 


Enuresis,  or  incontinence  of  urine,  may  be 
regarded  as  a  symptom  of  :  (1)  some  general 
disease;  (2)  an  organic  lesion  of  the  urinary 
tract;  (3)  as  a  manifestation  of  a  general 
nervous  instability,  which  may  be  either 
inherited  or  acquired. 

In  this  article  we  are  not  concerned  with  the 
first  two  headings,  but,  in  so  far  as  enuresis  is 
occasionally  the  earliest  and  most  prominent 
symptom  of  certain  diseases  in  early  life,  it  is 
essential  for  purposes  of  diagnosis  that  such 
diseases  should  receive  some  mention. 

Thus  enuresis  may  be  the  first  indication  of 
diabetes  or  nocturnal  epilepsy.  It  sometimes 
ushers  in  tuberculous  meningitis,  and  it  is  a 
prominent  feature  in  the  compression  myelitis 
of  spinal  caries.  Late  control  of  the  bladder 
is  one  symptom  of  mental  deficiency. 

Under  the  second  heading  are  included  such 
conditions  as  balanitis,  vulvovaginitis,  cystitis, 
whether  catarrhal  in  nature  or  due  to  infection, 
tuberculous  disease  of  the  bladder  and  kidneys, 
vesical  calculus  and  chronic  interstitial  nephritis. 

Congenital  malformations  and  atony  of  the 
sphincter  ma}^  rarely  be  causes. 

Chronic  diarrhoea,  constipation,  chronic  in- 
testinal dyspepsia  and  threadAvorms  are  not 
infrequently  associated  with  enuresis.  In  some 
of  these  cases  the  urine  is  exceedingly  acid  in 
reaction,  in  others  the  B.  coli  may  be  detected; 
in  many  no  change  is  apparent. 

Abnormal  states  of  the  urine,  such  as  hyper- 
acidity, phosphaturia  and  excess  of  uric  acid 
are  held  to  be  causes  of  enuresis  ;  while  phimosis, 
adenoids,  errors  of  refraction,  and  other  peri- 
pheral irritative  lesions  have  also  been  blamed. 

These  two  latter  groups  can  scarcely  be 
regarded  as  direct  causes  of  enuresis.  They  act 
either  by  producing  a  general  weakening  of 
the  nervous  system,  or  they  tend  to  upset  the 
balance  where  nervous  instability  already  exists. 
In  either  case  any  functional  nervous  disorder, 
not  necessarily  enuresis,  may  be  the  result. 

When  all  these  causes  have  been  dismissed 
there  still  remains  a  large  group  of  cases  in 
which  no  symptoms  of  organic  disease  are  evi- 
dent and  in  which  no  local  or  peripheral  irrita- 
tion can  be  called  into  account.  These  cases 
constitute  nervous  enuresis  proper. 

The  subjects  of  this  type  of  enuresis  are 
usuallv  emotional,   nervous  children,   the  off- 
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spring  of  neurotic  parents,  sufferers  from 
migraine,  habit -spasm,  night-terrors,  and  som- 
nambulism. In  some  cases  one  or  more  of 
these  functional  disorders  may  complicate  the 
enuresis. 

Others  come  of  a  rheumatic  stock  or  have 
suffered  from  rheumatism  or  chorea.  Occasion- 
ally enuresis  may  herald  an  attack  of 
rheumatism. 

This  functional  enuresis  may  date  from  birth 
or  be  of  recent  origin.  It  may  be  nocturnal 
alone,  or  both  nocturnal  and  diurnal — more 
often  there  is  enuresis  by  night  and  frequency 
by  day.  Very  rarely  it  is  accompanied  by 
incontinence  of  faeces. 

Treatment.  For  the  treatment  of  the  diseases 
included  under  the  first  two  headings  reference 
must  be  made  to  the  special  articles  on  those 
subjects. 

That  of  functional  enuresis,  to  be  successful, 
must  be  both  general  and  local.  General  treat- 
ment must  aim  at  removing  all  causes  which 
may  intensify  or  perpetuate  the  nervous 
instability  already  present.  Thus  dyspepsia, 
diarrhoea,  constipation  and  thread-worms  can 
all  be  cured  by  careful  regulation  of  the  diet 
and  the  administration  of  suitable  drugs. 
Adenoids,  phimosis  and  errors  of  refraction, 
when  giving  rise  to  symptoms,  may  be  removed 
or  corrected  as  the  case  may  be.  Cure  of 
enuresis  should  not  be  promised,  however, 
from  such  measures ;  no  operation  is  beneficial 
to  the  highly  nervous  child,  while  unnecessary 
circumcision  has  aggravated  or  been  the  starting- 
point  of  enuresis.  Careful  inquiry  should  be 
made  as  to  hours  of  sleep,  exercise,  work  and 
regularity  of  mealtimes.  Sufficient  rest  and  a  fair 
quota  of  outdoor  exercise  should  be  insisted 
upon.  Excess  of  food  of  any  one  variety, 
especially  starchy,  should  be  corrected.  Fluids 
may  be  given  freely  during  the  day,  but  not 
after  five  o'clock  at  night. 

The  child  should  always  be  made  to  pass 
water  before  going  to  bed,  and  he  may  be 
roused  again  when  his  parents  retire.  Raising 
the  end  of  the  bed,  a  hard  mattress  and  light 
bedclothes  are  recommended. 

Boarding-school  is  out  of  the  question,  it 
exposes  the  child  to  the  ridicule  of  his  school- 
mates and  the  sometimes  thoughtless  cruelty 
of  a  teacher.  With  nocturnal  enuresis,  day- 
school  is  permitted,  but  over-pressure  must  be 
guarded  against.  Change  of  air  and  scene,  and 
removal  from  unsuitable  home-surroundings  are 
sometimes  beneficial .  Punishment  should  always 
be  avoided. 

When  general  measures  fail  they  may  be 
supplemented  by  local  treatment  with  drugs. 
Of  these  belladonna  is  still  the  most  valuable. 
It  should  be  given  in  a  preliminary  small  dose  of 
ni^  V  t.d.s.  to  ensure  that  no  idiosyricrasy  exists, 
13* 


and  it  can  then  be  rapidlj^  mcreased  until 
fifteen  to  twenty  minims  are  bemg  administered 
four  times  a  day.  When  the  latter  quantity 
is  reached  but  little  benefit  will  accrue  from 
larger  doses.  Under  this  treatment  enuresis 
may  suddenlj^  or  gradually  cease.  When  it 
has  quite  ceased  the  drug  should  be  continued 
for  a  further  period  to  ensure  permanency 
of  cure.  In  some  cases  belladonna  fails, 
or  only  decreases  the  number  of  occasions. 
Other  drugs  may  then  be  tried  apart  from, 
or  in  combination  with  it.  Such  are  :  tinct. 
lycopodii  i^\  v-xv) ;  ext.  rhus  aromat.  liq. 
(n\^  v-xv),  or  ext.  ergotse  liq.  (11^  xv-xxx),  and 
tinct.  nucis  vom.  (HV  ii-v) ;  bromides  (gr. 
v-x) ;  ext.  thyroid,  (gr.  ss-ii) ;  phenazone 
(gr.  ii-v) ;  all  of  which  may  be  given  to  children 
between  three  to  twelve  years  of  age,  the  dose 
being  graduated  according  to  age  and  gradually 
increased.  Where  there  is  frequency  during 
the  day  tinct.  hyoscyam.  (111^  v-xx)  and 
potass,  citrate  may  be  tried.  Where  there  is 
possibility  of  infection,  ammon.  benzoate 
(gr.  ii-v)  and  urotropin  (gr.  ii-v)  will  be  found 
useful. 

Aspirin  is  worthy  of  trial  in  rheumatic  cases 
and  will  sometimes  unexpectedly  effect  a  cure. 
When  this  occurs,  active  rheumatism  should  be 
suspected  and  the  heart  be  carefully  examined. 

Prognosis.  Most  cases  of  this  complaint 
cease  naturaUy  between  ten  and  fourteen  years 
of  age.  A  few,  usually  females,  persist  to  adult 
Hfe.  A  cure  is  more  easily  effected  in  cases  of 
recent  occurrence  than  in  those  where  control 
has  never  existed.  A  recurrence  is  generally 
more  difficult  to  suppress  than  the  original 
attack. 

Where  general  measures  and  belladonna  have 
been  properly  applied  and  failed  the  outlook  is 
not  very  good.  E.  B.  S. 

DISORDERS   OF   SPEECH    IN    CHILDHOOD 

The  age  at  which  children  begin  to  speak  is 
very  variable.  In  an  average  child  compre- 
hension of  spoken  words  begins  at  the  end  of 
the  first  year,  and  at  this  period  there  is  also 
use  of  words  of  the  child's  own  invention,  with- 
out significance.  Early  in  the  second  year 
children  imitate  words  without  understanding 
them — echolalia — whilst  speech  proper  usually 
begins  at  about  eighteen  months,  but  may  be 
delayed  until  the  end  of  the  second  j^ear.  Girls 
are  said  to  talk  earher  than  boys. 

Delayed  Speech  Development  occurs  under  a 
variety  of  circumstances.  The  two  factors 
essential  for  speech  are  perception,  on  the 
sensory  side ,  and  expression ,  on  the  motor .  The 
main  sensory  functions  are  audition  and  vision, 
but  in  addition  there  must  be,  to  ensure  accurate 
reproduction,     perception     of     the     necessary 
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muscular  movements  of  articulation.  In  cases 
of  speech  defects  the  auditory  centres  may  be 
affected,  the  visual -perceptive  centre,  or  the 
connections  between  the  centres,  and,  in  another 
class  of  cases,  the  intellect  which  co-ordinates 
the  lower  centres  may  be  defective. 
The  main  causes  of  retardation  are — 

1.  Sim'ple  Delay.  Here  it  is  impossible  to 
draw  any  hard  and  fast  line  between  the  normal 
and  the  pathological.  There  are  some  cases 
where  the  onset  of  speech  is  delayed  a  year  or 
eighteen  months  for  no  obvious  reason,  in 
exceptional  cases  up  to  six  or  seven  years  of 
age.  When  the  child  does  begin  the  commence- 
ment may  be  sudden  and  the  progress  rapid. 

2.  Intellectiial  Deficiency.  Every  variety  and 
degree  of  deficiency  of  speech  is  to  be  heard  in 
the  case  of  idiots  and  imbeciles,  from  complete 
dumbness,  through  inarticulate  sounds,  to  nearh' 
normal  speech. 

3.  Deafness.  This  is  probably  the  commonest 
cause.  The  deafness  may  be  congenital  or 
acquired ;  about  fifty  per  cent,  of  cases  of  deaf- 
mutism  are  due  to  acquired  deafness.  The 
underlying  factor  in  the  latter  is  usually  otitis 
media;  occasionally  they  may  be  the  sequel 
of  basic  meningitis.  The  deafness  need  not  be 
absolute. 

4.  Occasionally  persistent  dumbness  may 
be  followed  by  Idioglossia  (q.v.).  The  writer 
has  seen  a  child  of  five  who  had  never  spoken, 
and  who  later  developed  typical  idioglossia. 

5.  Congenital  Word-deafness.  Here  the  child 
may  be  said  to  have  a  "deaf  brain";  it 
hears  speech  but  cannot  understand  it,  whilst 
obviously  not  an  idiot.  There  appears  to  be 
no  adequate  connection  between  the  auditory 
centre  and  that  part  of  the  brain  which  serves 
the  purpose  of  interpretation.  The  child,  while 
evincing  no  comprehension  of  speech,  possesses 
evident  intelligence,  and  may  display  interest 
in  other,  e.  g.  musical,  sounds.  The  normal 
visual-perceptive  centres  may  later,  and  under 
influence  of  tuition,  come  to  the  child's  assist- 
ance, so  that  it  may  learn  to  associate  certain 
sounds — e.  g.  the  names  of  objects  of  daily  use — 
with  things  it  can  see,  although  remaining 
entirely  unresponsive  to  auditory  speech-im- 
pressions apart  from  their  visual  associations. 

6.  Congenital  Word-blindness.  This  condition, 
which  in  various  degrees  is  probably  less  un- 
common than  might  be  supposed,  more  often 
occurs  as  a  cause  of  backwardness  in  later  child- 
hood than  as  a  cause  of  retarded  speech,  but 
as  it  is  sometimes  associated  with  a  certain 
degree  of  word-deafness  and  with  inability  to 
read — alexia — it  is  not  out  of  place  to  consider 
it  here.  There  is  a  congenital  defect  in  the 
visual  memory  for  words  and  letters,  or  an 
inability  correctty  to  associate  sounds  and  ideas 
with  the  written  symbols  of  the  same.     There 


would  appear  to  be  an  inefficient  intercom- 
munication between  the  visual,  auditory  and 
articulatory  centres. 

Boys  are  more  often  affected  than  girls ; 
hypermetropia,  sometimes  of  high  degree,  is  a 
common  accompaniment.  The  children  are 
intelligent,  but  have  great  difficulty  in  learning 
their  letters  or  to  read;  although  in  other 
respects  memory  is  good,  it  appears  to  fail  in 
storing  visual  images  of  words.  Some  children 
can  understand  written  words,  but  cannot  read 
aloud ;  in  such  cases  the  defect  is  a  motor  one 
in  rendering  visual  characters  into  sound. 

Congenital  word-bUndness,  especially  in  its 
slighter  forms,  is  apt  to  be  mistaken  for  mere 
stupidity  and  apathy  on  the  part  of  the  child. 

The  treatment  of  cases  of  delayed  speech  varies 
with  the  cause.  Simple  delay  requires  none. 
That  due  to  mental  deficiency  or  deafness  is 
considered  under  Deaf -mutism.  In  congenital 
word-deafness  and  word-blindness  the  visual 
and  auditory  centres  respectively  must  be 
educated  to  supply  the  deficiency ;  in  the  latter 
case  constant  repetitions  of  visual  impressions 
may  result  in  the  right  angular  gjnrus  taking 
on  the  function  of  the  left. 

Loss  of  Speech  is  a  neurosis  which  has  been 
recorded  as  a  sequel  of  fright,  in  chorea  and 
typhoid  fever. 

Stammering  is  separately  considered,  see 
Stammering. 

Faulty  Speech. — Certain  articulatory  defects 
are  normal  to  infancy  and  are  familiar  to  all ; 
they  only  need  consideration  when  persisting 
into  later  childhood.  Vowels  rarely  give  rise 
to  any  defects ;  of  consonantal  mispronuncia- 
tion only  a  few  of  the  commonest  need  be 
mentioned. 

Lisping  or  mispronunciation  of  the  S  sound 
is  normal  to  childhood  and  a  common  defect 
in  later  life.  The  sibilant  sound,  mute  as  in 
S  and  soft  C,  voiced  as  in  Z,  is  produced  by  the 
concentration  of  the  expired  air  upon  the  edge 
of  the  lower  teeth,  the  tongue  being  longitudin- 
ally grooved,  gutterwise.  The  commonest 
fault  in  connection  with,  this  sound  is  the  over- 
protrusion  of  the  tongue  between  the  teeth, 
whereb}'-  the  S  becomes  Th — "interdental 
sigmatism."  Another,  not  uncommon,  but 
mostly  unrecognized  distortion  of  the  sibilant 
sounds  is  the  partial  or  complete  substitution 
for  them  of  the  L  sounds.  In  the  L  sound  the 
tip  of  the  tongue  is  placed  behind  the  upper 
teeth  and  the  air  escapes  on  each  side  of  it— 
the  Welsh  LI  represents  a  mute  L  followed  by  a 
voiced  one,  the  mute  L  not  being  represented 
in  the  English  language.  In  this  form  of  lisp- 
ing— "lateral  sigmatism" — the  air-stream  is 
allowed  to  escape  over  one  or  both  of  the  sides 
of  the  tongue,  out  of  the  corner  of  the  mouth. 
Sometimes    there    is    a    corresponding    dental 
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deficiency.  If  bilateral,  an  L  or  mute  L  sound 
results,  according  to  whether  the  intended 
sibilant  was  voiced  as  in  "  Zebra  "  or  mute  as 
Sun  " ;    if  unilateral,  the  sound  is  half  S. 
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half  L.  One  of  the  most  peculiar  forms  of  S 
distortion  is  the  so-called  "  nasal  sigmatism," 
in  which  the  S  sound  is  replaced  by  an  air-blast 
through  the  nose,  producing  the  effect  of  a  cleft 
palate,  the  palate  failing  to  shut  off  the  nasal 
cavity.  It  is  a  purely  functional  disturbance. 
The  writer  has  seen  several  instances,  mostly 
ascribed  to  palatal  paralysis,  which  is  not 
present.  The  sounds  of  S,  Sh,  Z  and  Zh  are 
involved. 

Rarely  the  sibilants  are  replaced  by  the 
(Tuttural  Ch,  as  sounded  in  the  German  "  ach." 

Substitution  of  the  W,  or  less  often  of  the  L, 
sound  for  R  is  a  normal  part  of  speech  develop- 
ment, but  may  persist.  In  other  cases  the 
guttural  French  R  is  substituted  for  the  trilled 
English  R. 

Nasal  speech  affecting  all  sounds  not  uncom- 
monly follows  upon  diphtheritic  paralysis,  the 
disturbance  of  speech  remaining  as  a  habit 
long  after  the  palate  has  resumed  its  proper 
function.  The  same  result  is  by  no  means  rare 
after  operation  for  removal  of  tonsils  and 
adenoids.  The  action  of  the  palatal  muscles 
is  interfered  ^vith  by  injury  during  operation 
or  inflammatory  effusion  afterwards,  prevent- 
ing occlusion  of  the  nares.  The  habit  then 
persists ;  the  writer  has  seen  it  many  months 
after  operation. 

Idioglossia. — This  peculiar  condition,  which 
was  first  described  by  Dr.  Hale  White  and  ]\Ir. 
Golding  Bird  in  1891,  is  unhappily  named. 
The  impression  given  at  first  to  any  one  un- 
familiar ^^•ith  defects  of  speech  is  that  of  an  arti- 
ficial and  individual  language,  which  is  quite 
imintelligible  to  any  but  the  child's  parents. 
This  is,  however,  very  far  from  being  actually 
the  case.  These  children  would  appear  to  have 
a  bad  ear  for  speech  and  cannot  correctly 
reproduce  the  sounds  the}^  hear.  Analysis  of 
these  cases,  of  which  the  writer  has  seen  a  large 
number,  showing  that  they  must  be  fairly 
common,  brings  out  one  or  two  main  points. 
(1)  There  is  no  mental  deficiency,  on  the  con- 
trary most  of  the  children  are  bright  and 
intelligent.  (2)  There  is  no  defect  of  the  motor 
apparatus  of  speech.  (3)  Hearing  is  normal. 
(4)  The  speech,  which  sounds  so  unintelligible, 
is  normal  English  distorted ;  the  child  attaches 
a  definite  and  accurate  meaning  to  each  word ; 
each  word,  if  carefully  analysed,  is  found  to 
bear  a  resemblance,  more  or  less  close,  to  the 
real  one ;  the  syllables  are  right  in  number  and 
the  accentuation  of  the  word  correct.  The 
vowel  sounds  are  usually  very  nearly,  if  not 
completely,  accurate,  but  the  supply  of  con- 
sonants is  inadequate.     The  only  way  of  analys- 


ing such  speech  is  to  draw  up  a  complete  schedule 
of  common  words  with  every  sound  represented 
as  initials,  medials  and  terminals,  then  make 
the  child  read  them  if  old  enough  (they  can  read 
quite  well),  or  name  the  objects;  the  letters  of 
the  alphabet  afford  a  totally  inadequate  test. 
It  will  then  be  found  that  a  large  number  of  the 
consonant  sounds  are  altogether  missing,  and 
that  the  few  which  are  present  have  to  do  duty 
for  all.  Terminal  consonants  are  almost  always 
dropped.  Individual  cases  have  their  peculiari- 
ties, and  the  same  sounds  are  not  always  absent, 
whilst  some  children  have  a  larger  stock  than 
others. 

The  probability  is  that  there  are  all  grades  of 
faulty  speech,  from  the  exaggerated  condition 
known  as  idioglossia  do^vn  to  mere  distortion 
of  individual  consonants  described  above ;  the 
difference  is  rather  one  of  degree  than  one  of 
kind.  The  children  learn  to  read  and  recite 
quite  easil3^  and  they  understand  their  own 
reading  if  no  one  else  can. 

That  idioglossia  is  an  unfortunate  term  is 
evidenced  by  the  fact  that  the  children's 
parents  and  the  other  children  of  the  family 
can  usually  understand  the  speech  readily. 
Any  detailed  description  of  individual  cases 
would  be  beyond  the  scope  of  this  article. 
These  children  may  be  very  late  in  commencing 
to  talk  and  may  be  apparently  mute,  though 
not  deaf. 

Treatment  is  not  easy,  the  ear  for  speech  seems 
so  bad  that  even  protracted  attempts  to  teach 
the  child  the  proper  production  of  the  faulty 
sounds  appears  to  have  little  effect.  With  the 
lapse  of  years,  however,  they  general^  improve. 
The  writer  has  seen  one  or  two  cases  at  intervals 
for  a  number  of  years,  and  improvement,  if  slow, 
has  been  steady.  At  any  rate,  although  the 
cases  in  childhood  are  not  at  all  rare,  they  are 
not  often  seen  in  adult  life,  so  that  presumably 
they  get  well.  A  patient  mother  or  governess 
can  do  much  to  improve  the  speech  by  constant 
repetition  and  correction.  E.  P. 

SLEEPLESSNESS    IN    CHILDHOOD 

Quiet,  undisturbed  sleep  is  one  of  the  signs 
of  perfect  health  ;  almost  anything  which  upsets 
the  general  health  of  a  child  may  give  rise  to 
disturbed  sleep.  A  healthy  child  will  never 
sleep  too  much  ;  but  drowsiness  is  an  important 
symptom  of  some  diseases  of  the  brain.  A 
newly-born  baby  will  spend  nearly  nine-tenths 
of  his  time  asleep,  while  at  six  months  he  should 
sleep  sixteen  hours  in  the  twenty-four. 

Children  from  about  six  months  to  three  years 

of  age,  when  in  perfect  health,  almost  invariably 

I  sleep  with  the  forearms  flexed  and  the  backs 

of  the  hands  resting  on  the  pillow  near  the 

shoulders.     An  early  sign  of  ill-health  in  such 
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children  is  frequently  an  alteration  in  this 
position  of  the  arms  during  sleep,  and  a  return 
to  health  will  be  heralded  by  a  resumption  of 
this  habit. 

Sleeplessness  in  infants  often  owes  its  cause 
to  improper  food,  or  to  the  manner  in  which 
the  food  is  given.  Colic  is  comparatively 
common  even  in  breast-fed  children;  the  child 
during  an  attack  is  restless,  screams  violently, 
and  has  an  agonized  expression,  the  thighs  are 
drawn  up  against  a  hard  and  distended  abdomen. 
The  spasm  is  frequently  relieved  when  wind 
is  passed,  either  by  the  mouth  or  bowel.  The 
discomfort  of  chronic  indigestion,  without  actual 
colic,  may  also  disturb  the  sleep ;  either  may  be 
due  to  (a)  faulty  composition  of  the  milk 
mixture  or  unsuitable  artificial  food ;  (6)  ir- 
regular or  too  frequent  feeding — a  child  who  is 
fed  several  times  during  the  night  is  invariably 
a  bad  sleeper ;  (c)  too  rapid  or  too  slow  feeding ; 
and  {(l)  in  bottle-fed  babies,  cooling  of  the  milk 
during  the  feed. 

Crying  at  night  may  result  from  habit,  in- 
sufficient or  too  heavy  clothing,  causing  irrita- 
tion of  the  skin,  cold  hands  or  feet,  a  soiled 
napkin,  want  of  fresh  air  or  of  darkness  in  the 
room,  lack  of  outing  and  exercise  during  the 
day.  Adenoids  obstructing  free  respiration, 
and  anything  which  restricts  the  free  and  easy 
movement  of  a  child  in  bed,  may  interfere 
with  peaceful  sleep. 

Scurvy,  syphilis,  earache,  ulcerated  mouth  and 
teetliing  may  occasion  recurrent  pains,  especi- 
ally at  night,  the  infant  not  infrequently  waking 
with  a  sudden  sharp  cry.  These  night-pains 
in  older  children  may  be  the  earliest  manifesta- 
tion of  Pott's  disease,  or  of  tuberculosis  of  a 
joint  or  bone.  In  children  of  more  advanced 
years  sleeplessness  is  wont  to  follow  late  meals 
or  excessive  mental  or  bodily  exertion  just  before 
going  to  bed;  it  is,  indeed,  often  the  first  sign 
that  work  at  school  is  proving  too  much  for 
the  child's  strength,  or  that  there  is  some  error 
of  refraction  needing  suitable  glasses  for  its 
correction.  The  possibility  of  irritation  by 
intestinal  parasites  or  phimosis  must  be  borne 
in  mind. 

Night  terrors  are  met  with  in  children  between 
the  age  of  two  and  ten  years.  Tavo  distinct 
forms  may  be  recognized.  In  nightmare,  re- 
sulting from  a  late  meal,  adenoids  or  excite- 
ment before  going  to  bed,  the  child  suddenly 
wakes  with  a  cry  in  a  state  of  fear;  he  is  able 
to  recognize  those  about  him,  and  it  may  be 
some  time  before  he  will  again  fall  asleep. 
These  attacks,  not  of  themselves  of  serious 
import,  generally  occur  early  in  the  night.  In 
true  pavor  nocturnus  the  child  starts  suddenly 
from  a  peaceful  sleep,  having  seen  a  horrible 
vision  ;  he  is  unable  at  first  to  recognize  persons 
about  him,  and  he  may  fall  asleep  again  without 


fully  regaining  consciousness.  Such  attacks 
must  always  be  taken  seriously,  for,  accordincr 
to  Coutts,  they  may  be  followed  by  other 
nervous  affections  such  as  migraine,  epilepsy  or 
insanity.  They  are  most  frequently  seen  in 
children  of  "  nervous  "  parents,  and  in  those 
who  have  had  convulsions  in  infancy.  The 
occurrence  of  a  nightmare  Avill  often  be  re- 
membered as  a  bad  dream  by  the  child  on  the 
following  day;  a  true  "night  terror"  usually 
leaves  no  such  memory. 

Somnambulism  is  seldom  met  with  in  children 
under  ten  years  of  age. 

Treatment.  Since  sleeplessness  is  in  the  vast 
majority  of  cases  only  a  sign  that  the  child 
is  not  in  a  perfect  state  of  health,  it  follows 
that  the  successful  treatment  of  the  condition 
resolves  itself  into  the  discovery  and  removal 
of  the  cause  of  the  ill-health.  Thus  the  diet 
and  feeding  must  be  carefully  gone  into.  The 
child  must  be  put  to  bed  regularly  at  a  reason- 
able hour,  ill  a  well-ventilated  darkened  room; 
he  must  not  be  overloaded  with  bedclothes — 
a  well-covered  hot-bottle  in  the  bed  is  often  an 
excellent  sedative.  A  Avarm  bath  or  warm 
sponging  often  gives  excellent  results. 

Sleeplessness,  so  often  the  result  of  bad 
training,  bad  handling  or  of  exciting  surround- 
ings, may  frequently  be  overcome  by  placing 
the  child  under  the  care  of  a  quiet,  sensible 
nurse.  Under  no  circumstances  must  sleep  be 
induced  by  the  use  of  soporific  drugs,  except 
in  the  case  of  severe  acute  disease.  When  due 
to  pain,  particularly  in  the  early  stages  of 
j)neumonia  or  of  pleurisy,  two  or  three  leeches 
are  preferable  to  any  opiate.  An  enema,  or 
the  application  of  warmth  to  the  feet  and 
abdomen,  is  the  best  immediate  treatment  for 
an  attack  of  colic.  Trional,  phenacetin,  and 
codeine  are  the  drugs  to  employ  during  an 
acute  febrile  disease  when  other  means  fail. 
For  the  insomnia  which  follows  the  occasional 
visit  to  the  pantomime  or  a  party,  ammonium 
bromide  may  be  given  at  bedtime  in  a  single 
dose  of  fifteen  to  twenty  grains. 

In  the  treatment  of  "  night  terrors  "  a  change 
in  the  child's  habits  and  surroundings  is  often 
imperative,  while  any  sources  of  "  reflex 
irritation,"  such  as  adenoids,  enlarged  tonsils, 
phimosis,  worms  or  constipation,  must  be  re- 
moved. If  associated  Avith  gastro-intestinal 
disturbance,  the  carbohydrate  constituents  of 
the  diet  should  be  limited  and  an  alkali  may 
be  prescribed  tAvo  hours  after  meals.  Where 
the  attacks  are  frequent,  ammonium  bromide 
should  be  taken  at  bedtime,  and  a  cold  sponging 
carefully  given  at  the  same  time  is  folloAved 
by  excellent  results  in  some  cases.  In  the  case 
of  nervous  children  a  sense  of  confidence  is 
obtained  by  the  knoAA'ledge  that  another  person 
is  sleeping  close  at  hand.  A.  E.  G. 
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HEAD    NODDING    (SPASMUS    NUTANS,    GYRO- 
SPASM)    AND    NYSTAGMUS 

Spasmus  Nutans  is  an  affection  commencing 
in  early  infancy  (fourth  to  twelfth  month), 
characterized  by  oscillation  of  the  eyeballs  and 
movements  of  the  head,  attributed  to  defective 
co-ordination  between  the  actions  of  ocular  and 
cervico-cranial  muscles. 

Varieties.  Spasmus  nutans  and  nystagmus 
may  be  (1)  acquired,  (2)  congenital,  familial  and 
hereditary. 

Acquired  Form. — The  head  movements  may  be 
rolling,  nodding  or  from  side  to  side.  The 
nystagmus  may  be  horizontal,  vertical,  obhque 
or  convergent,  binocular  or  uniocular.  The 
movements  of  head  and  eyes  usually  coincide, 
but  do  not  always  correspond  in  character  with 
each  other.  Vertical  nystagmus,  for  instance, 
may  coexist  with  horizontal  head  movements. 
As  a  rule  the  head  and  eye  movements  commence 
together,  but  movements  of  each  may  precede 
or  succeed  those  of  the  other. 

Nystagmus  may  increase,  or  occur  only  when 
the  head  is  steadied.  When  uniocular,  the 
head  movements  may  cease  when  the  affected 
eye  is  covered.  The  child  often  looks  sideways 
at  objects,  as  though  it  were  hemianopic. 

Exciting  Causes.  Spasmus  nutans  and  nys- 
tagmus are  most  common  in  the  winter  months. 
They  have  been  attributed  to  darkness  itself 
or  to  eyestrain  and  fatigue  of  the  retina  owing 
to  the  child's  attempt  to  fix  a  bright  light  in  a 
dark  room.  A  large  proportion,  though  not 
all,  of  the  patients  are  rickety,  and  rickets 
is  supposed  to  retard  the  development  of 
co-ordination  in  such  cases.  The  affection  does 
not  seem  to  impair  general  health,  and  there 
is  no  reason  for  imputing  it  to  dentition  or 
gastro-intestinal  disorders.  General  nervous- 
ness and  hyper-sensitiveness  to  noise  have 
been  noticed  in  some  cases.  Intelligence  is  not 
impaired. 

Diagnosis.  Nystagmus  in  early  infancy  may 
be  due  to  defective  visual  acuity  resulting  from 
local  conditions  such  as  microphthalmos,  optic 
atrophy,  albinism,  cataract,  choroido -retinitis 
and  keratitis,  but  in  such  cases  movements  of 
the  head  are  absent.  In  later  childhood  nystag- 
mus without  head  movements  may  result 
from  poHoencephalitis,  hydrocephalus,  cerebellar 
tumour  and  Friedreich's  disease.  Insular 
sclerosis  is  not  a  cause  of  nystagmus  until  after 
the  age  of  puberty.  Imbeciles,  especially  of 
the  Mongohan  type,  often  exhibit  permanent 
nystagmus. 

Prognosis  and  Treatment.  The  movements 
of  the  head  and  eyes  usually  subside  sponta- 
neously towards  the  end  of  the  second  year. 
Relapses  are  not  uncommon.  Special  treat- 
ment as  a  rule  is  unnecessary,   but  attention 


should  be  paid  to  diet  when  rickets  is  present, 
and  to  general  principles  of  hygiene. 

Congenital,  Hereditary  Nystagmus  and  Spasmus 
Nutans,  like  other  hereditary  affections,  is  usually 
transmitted  through  the  female  to  the  male 
off'spring,  but  sometimes  it  descends  from 
either  parent  and  affects  both  sexes.  In  the 
latter  case,  according  to  Nettleship,  movement 
of  both  head  and  eyes  are  present,  in  the  former 
nystagmus  exists  alone.  But  there  are  excep- 
tions to  this  rule. 

Visual  acuity  is  always  defective,  the  iris  is 
blue  and  the  fundus  pale.  Nettleship  therefore 
regards  the  condition  as  a  mild  form  of  albin- 
ism. Intelligence  and  physical  health  are  as  a 
rule  unaffected. 

The  movements  persist,  but  tend  to  decrease 
in  adult  hfe.  Suitable  glasses  should  be  pre- 
scribed, but  other  treatment  is  useless. 

Nystagmus  Myoclonie.  —  Lenoble  and  Aubi- 
neau  have  described  under  this  title  a  form  of 
hereditary,  congenital  and  famihal  nystagmus, 
which  they  attribute  to  an  isolated  myoclonus 
confined  to  ocular  muscles.  It  is  not  necessarily 
associated  with  mental  or  other  physical  defect. 
It  is,  however,  a  minor  and  mono-symptomatic 
form  of  a  group  of  diseases  accompanied  by 
generalized  myoclonus  and  nystagmus,  and 
including  Friedreich's  paramyoclonus,  Morvan's 
fibrillary  chorea,  Gille  de  la  Tourette's  tic,  all 
of  which  may  be  associated  with  stigmata  of  de- 
generation and  defective  intelligence.      L.  G. 

MORBID    HABITS   IN   CHILDHOOD 

Head  Rolling  or  Head  Rubbing  is  commonly 
practised  by  children  under  two  years  of  age. 
The  back  of  the  head  is  firmly  pressed  into  the 
pillow  and  slowly  rubbed  from  side  to  side  until 
the  occiput  may  be  worn  bald.  The  children 
are  often  rickety,  and  the  probable  explanation 
of  the  habit  is  that  their  heads  sweat  and  contact 
with  a  hot  moist  pillow  causes  itching,  which 
is  relieved  by  friction.  The  movements  only 
occur  when  the  child  is  lying  down,  and  are 
obviously  voluntary,  which  distinguishes  them 
from  Spasmus  Nutans  {q.v.).  Treatment  consists 
in  supplying  a  bran  cushion  with  a  slight  depres- 
sion in  the  centre,  instead  of  a  soft  and  downy 
pillow.  Rickets  should  be  treated  in  the 
ordinary  manner. 

Otitis  media  is  occasionally  the  cause  of  head 
rolling,  but  in  such  cases,  fretfulness,  irritability 
and  signs  of  pain  are  present. 

Head  Banging. — Neurotic  children,  sometimes 
when  in  a  fit  of  temper  and  sometimes  without 
apparent  emotional  disturbance,  will  bang  their 
heads  with  their  fists,  or  strike  them  against 
the  wall  or  floor.  They  appear  to  derive 
satisfaction  from  this  alarming  habit,  and  the 
writer  has  never  known  it  to  result  in  injury. 
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It  was,  however,  in  one  case  frequently  prac- 
tised by  a  boy  suffering  from  cerebellar  tumour, 
and  may  have  been  an  attempt  to  relieve  head- 
ache, though  as  a  rule  "  head  bangers  "  seem 
to  be  smgularly  insusceptible  to  pain. 

If  the  habit  seems  to  be  a  pure  neurosis  it  can 
be  cured  by  prevention. 

Hair  Pulling  and  Swallowing.  —  Children  will 
sometimes  pull  out  tufts  of  hair  because  it 
comes  out  easily  in  consequence  of  alopecia  or 
other  morbid  condition  of  the  hair  or  scalp. 
But  the  habit  may  be  acquired  apart  from  such 
local  affections. 

A  number  of  cases  have  been  recorded  in 
which  hair  has  been  torn  out,  or  the  ends  nibbled 
off  and  SAvallowed  until  hair  balls  have  been 
formed  in  the  stomach,  as  in  the  case  of  Angora 
cats  and  cattle. 

In  some  instances  of  hair  swallowing  the 
removal  of  a  felted  mass  of  hair  from  the  stomach 
by  operation  has  explained  and  cured  mys- 
terious wasting,  vomiting,  diarrhoea  and  severe 
abdominal  pain.  The  presence  of  a  hard  mobile 
tumour  in  the  epigastric  area  in  children  knoAAn 
to  be  addicted  to  the  habit  calls  at  once  for 
surgical  treatment.  Preventive  treatment  con- 
sists in  shaving  the  head. 

Pica  or  dirt  eating  occurs  as  a  neurosis  in 
children  between  the  first  and  second  year  and 
upwards.  Earth,  cinders,  plaster  from  the 
walls,  paper  or  wool  from  the  blankets  may 
be  consumed  with  avidity.  Ordinary  food  is 
refused  and  the  patients  become  thin,  sallow  and 
unhealthy-lookhig,  and  suffer  from  colic  and 
diarrhoea.  The  habit  may  be  set  up  by  con- 
stipation or  indigestion  and  rarely  by  worms. 

It  is  usually  curable  by  prevention  and  by 
procuring  free  evacuation  and  supplying  whole- 
some food  and  tonics  to  improve  digestion. 

The  habit  may  be  associated  with  mental 
deficiency. 

Thumb  Sucking.— Inveterate  thumb  sucking 
has  become  less  common  since  the  introduction 
of  "  comforters."  Prolonged  suction  of  either 
may  be  responsible  for  projecting  teeth  and 
narrowed  jaws,  and  sometimes  for  "  air  SAvallow- 
ing."  In  addition,  the  thumbs  mav  become 
sodden  and  shapeless  in  consequence  of  suction. 
Yet  most  babies  require  to  suck  something,  and 
the  practice,  in  moderation,  no  doubt  promotes 
development  of  the  salivary  glands  and  stimu- 
lates digestion.  The  questionof  thumb  "  versus  " 
comforter  may  be  decided  in  favour  of  the 
former;  for  the  thumb  can  be  kept  fairly 
clean,  whereas  the  "comforter"  cannot. 

Some  children  enhance  the  soothing  effect  of 
thumb  sucking  by  manipulating  the  lobe  of 
the  ear  or  scratching  the  side  of  the  head  mean- 
while. Possibly  in  this  manner  they  stimulate 
the  vagus  indirectly  through  its  auricular  or 
some  other  branch. 


Thumb  sucking  has  been  regarded  as  akia 
to  masturbation,  and  although  the  processes  are 
not  strictly  analogous,  thumb  sucking,  in  ac- 
cordance with  Freud's  views,  may  be  an  "  auto- 
erotic  "  manifestation.  Excessive  stimulation 
of  the  "  oral  erogenous  zone  "  by  prolonged 
thumb  sucking  may  perhaps  interfere  with  the 
evolution  of  other  erogenous  zones  on  the 
development  of  which  normal  sexual  instincts 
depend. 

However  this  may  be,  it  is  desirable  on  other 
grounds  that  the  habit  should  be  broken  during 
1  the  second  year.  The  difficulty  is  often  con- 
siderable in  the  case  of  neurotic  children,  who 
may  keep  up  the  practice  even  so  late  as  the 
eighth  year.  Even  when  apparently  cured  for 
,  many  months,  any  trivial  illness  or  emotional 
excitement  which  renders  them  wakeful  at  night 
maj''  cause  a  relapse. 
'  In  such  cases,'  when  preventive  measures — 
such  as  application  of  aloes,  muffling  the  hands 
or  strapping  light  splints  to  the  upper  extremities 
— fail,  or  cause  much  mental  discomfort  to  the 
child,  bromide  in  ten-grain  doses  may  be  given 
half  an  hour  before  bedtime.  In  inveterate  cases 
treatment  by  mental  therapy  may  be  useful. 

A  child  aged  eight  who  defied  all  the  usual 
methods  of  treatment  was  cured  of  the  habit 
by  a  dentist  Avho  supplied  a  gold  wire  regulator 
contrived  to  press  painfully  on  the  hard  palate 
whenever  the  thumb  Avas  sucked.  This  method 
had  also  the  advantage  of  correcting  the  de- 
formity of  the  teeth  and  jaws  A^hich  had  resulted 
from  the  habit. 

Air  Swallowing  ("  Wind  Sucking " ;  Aero- 
phagia)  is  a  rare  cause  of  flatulent  distension  of 
the  stomach  and  discomfort  in  young  children. 
The  air  may  be  sucked  through  a  perforated 
rubber  teat,  and  the  child's  habit  may  be 
checked  by  depriving  it  of  its  '  comforter.' 

More  commonly,  wind  sucking  is  a  habit 
acquired  in  later  life  in  the  effort  to  reheve 
indigestion  by  eructation.  Neurotic  dyspeptics 
are  sometimes  unaware  that  the  air  Avhich  they 
belch  at  will  has  been  previously  swallowed 
and  is  not.  as  they  imagine,  generated  in  the 
stomach.  Treatment  consists  in  explaining 
matters  and  persuading  the  patient  to  abandon 
attempts  to  "  bring  up  A\ind." 

Nail  Biting  is  usually  regarded  as  a  sign  of 
bad  temper,  and  the  habit  is  certainly  rare  in 
placid  people.  When  the  use  of  bitter  aloes  or 
gloves  fails  to  break  the  habit,  it  may  be  pre- 
vented by  crowniing  some  of  the  back  teeth,  so 
that  the  incisors  do  not  meet  closely  enough 
to  allow  nail  nibbling.  As  keratin  is  readily 
soluble  in  the  intestinal  juices  the  danger  that 
nail  fragments  when  swallowed  may  set  up 
irritation  is  remote. 

Tongue  Sucking  is  a  common  trick  in  imbeciles, 
especially  of  the  Mongolian  type,  and  is  occa- 
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sionalJy  practised  by  neurotic  children  of  normal 
intelligence. 

Teeth  Grinding  rarely  occurs  in  waking  hours 
except  in  imbeciles  of  the  busy,  restless  type, 
who  sometimes  practise  it  until  the  teeth  are 
bevelled  flat.  It  is  a  common  symptom  in 
night  terrors,  and  in  disturbance  of  sleep  from 
digestive  disorders.  It  is  probably  therefore 
a  manifestation  of  a  dream  in  which  anger  or 
rage  is  the  prominent  feature,  rather  than  an 
I  indication  of  actual  pain  in  teeth,  head  or  ears. 
I  It  is  frequent  in  the  periods  of  semi-conscious- 
ness which  precede  the  final  stage  of  coma  in 
meningitis,  but  does  not  occur  in  intervals  of 
consciousness,  although  headache  may  be  ex- 
(  cruciating.  It  is  a  well-known  symptom  of 
"  suppressed  "  gout  in  adults  who  sleep  badh^ 
and  suffer  from  night  terrors  and  dyspepsia 
though  not  from  toothache  at  the  time. 

Gastro -intestinal  disorders  are  perhaps  the 
most  frequent  cause  in  cliildren,  and  the  popular 
belief  that  teeth  grinding  is  a  sign  of  worms  is 
occasionally  correct. 

Its  prevalence  in  gouty  subjects  has  caused 
it  to  be  regarded  as  evidence  of  the  "  uric  acid  " 
or  arthritic  diathesis  in  children.  But  although 
the  arthritic  .and  neurotic  temperaments  are 
closely  alhed,  the  neurotic  element  probably 
has  more  to  do  with  the  causation  of  teeth- 
grinding  than  the  arthritic.  Children  who 
grind  their  teeth  in  sleep  are  usually  neurotic, 
but  not  necessarily  gouty.  Attention  to  diet 
and  digestion  and  observance  of  the  ordmary 
rules  in  the  management  of  neurotic  children 
will  usually  put  a  stop  to  teeth-grinding. 
Constipation  should  be  corrected  and  worms 
evacuated  if  their  presence  has  been  ascertained. 

Merycismus  (Ruminatio  ;  "  Cud  Chewing  "). — 
The  curious  habit  of  regurgitating  and  chewing 
food  may  date  from  early  childhood,  or  may  be 
developed  between  the  tenth  and  twentieth 
years.  In  some  cases  it  has  been  hereditary,  and 
has  been  traced  backwards  through  five  genera- 
tions in  one  family  (Brockbank).  It  may  be 
acquired  by  imitation  or  follow  indigestion  or 
some  other  illness.  The  habit  is  partly  in- 
voluntary but  maj^  be  controlled  by  the  will.  It 
is  practised  a  few  minutes  after  a  meal  and  may 
continue  for  an  hour  or  more,  especially  after 
ingestion  of  meat.  Ruminators  as  a  rule  do  not 
complain  of  any  unpleasantness  associated  with 
their  habit  unless  the  stomach  is  out  of  order. 
Should  treatment  be  desired,  an  easily  digestible 
diet  and  slow  mastication  should  be  prescribed. 

Holding  the  Breath  (Hysterical  Laryngo- 
Spasm). — Children  aged  between  two  and  four 
years,  Avhen  in  a  violent  passion,  ^vill  sometimes 
hold  the  breath  until  they  become  purple  in  the 
face  and  seem  on  the  point  of  asphyxiation. 
But  after  haK  a  minute  or  so  the  spasm  of 
the  glottis,  which  no  doubt  occurs,  relaxes  and 


I  the  child  screams  lustily.  A  httle  cold  w^ater 
;  should  be  dashed  in  the  face,  and  all  fussiness 
and  appearance  of  consternation  should  be 
avoided.  Otherwise  the  child  will  be  en- 
couraged to  hold  the  breath  dehberately  on 
shght  provocation.  Corporal  punishment  is 
the  best  remedy  in  such  cases. 

The  emotional  condition  under  which  hysteri- 
cal laryngo -spasm  occurs,  and  the  absence  of 
inspiratory  stridor,  distinguishes  the  attacks 
from  those  of  laryngo-spasm  associated  with 
tetany. 

Picking  and  Scratching. — The  skins  of  neurotic 
children  are  usually  irritable  and  hj^eraesthetic. 
They  are  specially  liable  to  urticarial,  erythe- 
matous, and  eczematous  aft'ections,  and  to 
formication  without  manifest  eruption,  which 
causes  them  to  pick  and  scratch  until  sores  are 
produced  on  the  surface.  Formication  and 
pruritus  and  also  urticaria  are  common  in  damp 
warm  weather,  especially  in  spring  and  autumn. 
The  old  custom  of  giving  "  spring  "  or  "  cooling ' ' 
J  medicine  in  the  shape  of  magnesia  and  rhubarb 
''  is  often  beneficial,  and  the  itching  may  be 
allayed  by  warm  alkahne  lotions  or  by  dilute 
solutions  of  liq.  carbonis  detergens.  It  is  also 
important  that  the  underclothing  should  be 
soft,  loose  and  non-irritating.  The  presence  of 
parasites  should  of  course  be  excluded. 

As  mentioned  elsewhere,  "tics"  may  be  the 
result  of  formication  and  uncomfortable  clothing. 
Body  Rocking  is  a  habit  not  uncommon  in 
children  who  are  queer  and  odd  in  many  other 
ways.  Whilst  sitting  they  will  rock  themselves 
to  and  fro  twenty  to  thirty  times  a  minute, 
sometimes  making  a  crooning  noise  meanwhile 
and  lapsing  into  a  dreamy  mental  condition. 
They  are  not  necessarily  deficient  in  inteUigence, 
though  the  practice  is  common  in  imbeciles, 
and  may  be  seen  in  bears  and  monkeys  and 
other  animals.  Somew^hat  similar  movements 
in  the  erect  position  are  practised  by  elephants 
and  horses,  and  in  the  latter  the  process  is 
knowai  as  "  weaving." 

Body  rocking  in  children  is  harmless  as  a 
rule,  but  in  some  cases  may  lead  to,  or  be  a  form 
of,  masturbation. 

Masturbation  is  not  uncommon  in  infants  of 
both  sexes  within  the  first  year  of  life.  It  is 
more  frequently  seen  in  female  than  in  male 
infants,  and  in  the  former  it  is  more  frequently 
practised  to  the  extent  of  producing  orgasm 
than  in  the  latter.  The  habit  is  more  easily 
recognized  in  infant  boys  than  girls,  because  in 
boys  actual  manipulation  of  the  sexual  organ 
takes  place,  whereas  in  girls  the  effects  are 
usually  produced  by  "  thigh  rubbing."  The 
thighs  are  tightly  crossed  and  the  child  rocks 
itself  to  and  fro,  or  from  side  to  side  on  its 
buttocks,  becomes  excited  and  flushed,  holds 
the  breath  or  grunts,  perspiration  breaks  out 
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on  the  head  and  face  and  is  followed  by  tem- 
porary exhaustion.  These  signs  of  orgasm  are 
rarely  seen  in  infant  boys ;  in  girls  they  may  be 
mistaken  for  those  of  fits  or  epilepsy. 

Masturbation  in  infancy  is  not  a  sign  of 
mental  deficiency  unless  practised  openly  and 
persistently  after  the  age  of  three  years,  when 
habits  of  decency  and  modesty  should  have  been 
acquired.  Secret  indulgence  produces  more 
moral  than  physical  harm.  The  pathological 
results  have  been  greatly  exaggerated.  It  is, 
however,  a  potent  cause  of  neurasthenia,  and 
wrecks  the  happiness  of  many  ^''oung  lives. 

Treatment.  All  local  causes  of  irritation,  such 
as  vulvitis,  balanitis  and  oxyurides  should  receive 
attention.  Infants  should  be  carefully  watched 
while  awake  and  checked  at  once  when  signs 
of  practising  the  habit  are  observed.  Some 
form  of  mechanical  restraint  should  be  devised 
and  worn  in  bed.  The  feet  may  be  tied  to 
opposite  corners  of  the  lower  end  of  the  bed, 
and  the  arms  and  hands  confined  by  a  sleeveless 
garment  with  a  waist-belt. 

It  is  inadvisable  to  caution  young  children 
against  bad  habits  unless  they  are  known  to 
exist.  The  warning  may  excite  curiosity  and 
committal  of  the  offence  itself.  At  the  school 
age,  however,  every  child  should  be  put  on  guard 
against  obscenity  and  evil  communications. 

\Miat  are  called  "  straight  talks  "  on  sexual 
subjects  may  be  useful  to  children  of  both  sexes 
at  the  eve  of  puberty.  But  injudicious  terrorism 
on  the  subject  of  immorality  should  be  avoided. 
The  occurrence  of  normal  physiological  events 
at  puberty  may  be  regarded  by  neurotic  chil- 
dren as  evidence  that  sin  has  found  them 
out  unless  such  matters  are  explained  to  them. 
It  is  usually  sufficient  to  tell  healthy  boys  and 
girls  that  self-pollution  is  filthy  and  degrad- 
ing and  mil  unfit  them  for  games  and  other 
pleasures.  It  is  unnecessary  to  terrify  them 
with  gleanings  from  the  advertisements  of 
"  secret  remedies." 

Youthful  neurasthenics  who  worry  over  past 
transgressions  need  sympathy,  assurance  of 
recovery,  and  encouragement  to  occupy  mind 
and  body  in  healthy  pursuits  and  recreation. 
Plain  diet,  cold  baths,  hard  beds,  early  rising, 
regular  exercise,  except  chmbing  ropes  and  poles, 
should  be  prescribed.  Endeavours  should  be 
made  to  convince  them  that  nocturnal  emis- 
sions are  natural  events. 

Tonics  such  as  hypophosphites,  quinine  and 
iron,  if  anaemia  is  present,  should  be  given. 

Bromides  are  useful  for  excitable  infants  who 
masturbate,  but  not  for  older  children.  Con- 
stipation should  be  corrected.  Circumcision  in 
early  life  is  the  best  method  of  ensuring  local 
cleanliness  and  thus  preventing  balanitis,  Avliich 
is  perhaps  the  most  frequent  exciting  cause  of 
onanism.  L.  G. 
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The  foetus  may  become  infected  with  the 
virus  of  syphilis  from  the  father,  from  the 
mother,  or  from  both  parents.  The  first  is 
the  most  frequent  mode  of  transmission.  The 
more  recent  the  infection  in  either  parent, 
the  more  severe  are  the  manifestations  likely 
to  be  in  the  child. 

Symptoms.  The  symptoms  of  inherited  syphi- 
lis, as  described  in  many  textbooks,  are  rarely 
seen  in  such  severity  at  the  present  day.  Signs 
are  but  exceptionally  present  at  birth ;  if  a 
syphilitic  child  is  born  alive  showing  any 
manifestation  of  the  disease,  it  usually  takes 
the  form  of  a  bullous  eruption.  In  such 
cases  the  infant  is  undersized,  and  the  bullse, 
associated  with  reddish-brown  plaques,  occur 
especially  upon  the  palms  and  soles.  In  the 
great  majority  of  cases  the  child  is  apparently 
healthy  at  birth,  and  the  first  signs  are  to  be 
noted  from  four  to  twelve  weeks  later;  only 
\'ery  exceptionally  does  the  disease  remain 
latent  through  the  first  few  years  of  life. 

The  earliest  symptom  is  usuall}^  a  rhinitis, 
producing  obstruction  to  nasal  respiration — the 
so-called  snuffles.  The  accompanying  dis- 
charge may  be  scanty  or  profuse,  muco-purulent 
or  bloodstained,  containing  small  pieces  of 
bone.  Often  associated  are  restlessness,  anae- 
mia, loss  of  flesh — marasmus  in  a  breast-fed 
child  without  indigestion  is  xexy  suggestive — 
laryngitis,  leading  to  hoarseness  of  cry,  and 
enlargement  of  liver  and  spleen. 

Very  shortly  afterwards  the  rash  appears,  and 
this  is  the  most  constant  manifestation  of  the 
disease.  The  characteristic  situations  for  the 
eruption  are  the  palms  and  soles,  where  it 
appears  commonly  as  red-brown  circular  areas 
with  a  shiny,  smooth  surface ;  elsewhere  it  is 
wont  to  be  thickly  spread,  on  the  buttocks, 
thighs  and  lower  abdomen.  It  is  more  rarely 
seen  on  the  forehead  and  around  the  mouth. 
In  these  dry  situations  the  eruption  is  at  first 
discrete  and  red  in  colour ;  later  of  a  coppery- 
brown  tinge  and  roughly  circular  in  shape. 
Eruptions,  other  than  condylomata,  are  almost 
confined  to  the  first  six  months  of  life.  The 
growth  of  hair  may  be  arrested,  or  it  may  be 
excessive.  Epiphysitis,  of  which  the  first 
indication  is  failure  to  move  the  affected  limb, 
is  met  with  during  the  first  three  months.  If 
left  untreated,  some  thickening  of  the  epiphysis 
may  ensue,  but  suppuration  rarely  results. 
The  arms  are  more  frequently  involved  than 
the  legs. 

Orchitis,  usuall}^  seen  during  the  first  five 
months,  is  prone  to  be  bilateral.  The  testicle 
is  enlarged,  hard  and  painless  ;  under  treatment 
the  inflammation  rapidly  subsides,  and  the 
gland  may  subsequently  develop. 
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During  the  first  year  choroiditis  or  iritis  may 
interfere  with  vision;  both  respond  readily 
to  treatment,  but  are  not  infrequently  associated 
with  imbecility. 

As  a  rule  the  temporary  teeth  are  unaffected, 
both  as  regards  their  date  of  eruption  and  form ; 
the  permanent  upper  incisors  are  barrel- 
shaped,  and  notched  mth  a  large  segment  of  a 
small  circle  at  the  incisive  edge. 

Later,  especially  in  untreated  cases,  gummata 
may  appear  in  the  skin,  palate,  liver  and  bones. 
Chronic  synovitis,  affecting  chiefly  the  knees  and 
ankles  symmetrically,  and  often  associated  with 
interstitial  keratitis,  may  arise  after  the  seventh 
year — both  may  be  met  wnth  as  late  as  thirty- 
five  years  of  age. 

Complete  deafness  may  result  from  a  specific 
otitis  media.  Endarteritis  may  manifest  itself 
with  cerebral  symptoms  or  as  a  nephritis; 
paroxysmal  hsemoglobinuria  in  children  over 
three  years  of  age  is  generally  specific.  Some 
cases  of  idiocy  and  of  epilepsy  are  undoubtedly 
syphilitic  in  origin;  degeneration  of  the  central 
nervous  system  may  occur  at  from  five  to  fifteen 
years,  as  juvenile  general  paralysis  of  the  insane 
or  as  tabes  dorsalis,  the  course  of  which  is 
steadily  progressive,  extending  over  four  or 
five  years.  Spastic  paralysis  and  internal 
hydrocephalus  are  occasionally  due  to  specific 
disease. 

The  value  of  a  positive  Wassermann  reaction 
in  the  diagnosis  of  inherited  syphilis  can 
scarcely  be  overestimated;  it  is  present  in 
one  hundred  per  cent,  of  cases.  The  spirochaeta 
pallida  may  be  easily  demonstrated  in  condylo- 
mata. 

Treatment.  Should  a  pregnant  woman  be- 
come infected  with  syphilis  she  should  receive, 
during    the    primary    stage,    two    intravenous 


injections  of  salvarsan.  If  secondary  symptoms 
be  already  present,  mercury  must  be  ad- 
ministered in  addition  and  continued  throughout 
the  pregnancy.  If  this  course  be  adopted  the 
child  ^vill  show  no  signs  of  the  disease.  The 
case  of  a  syphilitic  mother  who  has  borne 
syphilitic  children  should  be  met  with  three 
injections  of  salvarsan,  and  she  must  be  given 
mercury  during  any  succeeding  pregnancy.  The 
results  of  this  method  of  treatment  are  hopeful, 
but  cannot  be  definitely  stated  at  the  present 
time. 

The  treatment  of  inherited  syphilis  by 
mercury  should  be  continued  for  one  year  at 
least,  and,  if  the  symptoms  are  severe,  for 
double  that  period.  The  drug  is  given  by  the 
mouth  whenever  possible ;  in  the  case  of 
infants,  three-quarters  of  a  grain  of  grey  powder 
three  times  a  day,  combined,  if  diarrhoea  be 
present,  with  pulv.  cretge  aromat.  When  rapid 
mercurial ization  is  imperative,  as  in  dealing 
with  epiphysitis,  orchitis,  iritis,  etc.,  thirty 
grains  of  unguentum  hydrargyri  may  be  gently 
rubbed  into  the  skin,  once  a  day,  in  addition 
to  the  oral  admmistration. 

Lotio  nigra  should  be  appHed  to  condylomata, 
and,  diluted  one  part  in  four  with  lime  water, 
may  be  dropped  into  the  nostrils  in  snuffles. 
When  the  general  condition  of  the  child  has 
improved  under  this  treatment,  an  intramuscu- 
lar injection  of  salvarsan  may  be  given ;  the 
dose  should  be  '001  gramme  per  kUo  weight. 
For  the  later  manifestations,  such  as  gummata, 
periostitis  and  keratitis,  potassium  iodide,  in 
doses  of  from  ten  to  thirty  grains,  should  be 
combined  with  the  mercury ;  in  keratitis,  ung. 
hydrarg.  ox.  flav.  may  be  the  local  application ; 
salvarsan  is  useless  in  the  treatment  of  this 
stage  of  the  disease.  A.  E.  G. 
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Assurance  is  the  term  usually  applied  to 
insurances  on  persons'  lives,  and  the  object  of 
it  is  to  guarantee  the  payment  of  a  certain 
sum  or  sums  of  money  to  the  assured,  his 
representatives  or  assigns,  at  his  death  or  at 
the  expiration  of  some  period  of  time  after  the 
policy  is  taken  out.  To  qualify  for  the  benefits 
of  the  assurance  certain  sums  of  money,  or 
premiums,  are  paid  at  varying  periods  of  time 
over  varying  numbers  of  years. 

There  are  several  forms  of  assurance  policies, 
the  simplest  of  which  is  that  by  paying  annual 
premiums  a  lump  sum  of  money,  often  with  a 
bonus  added,  is  payable  on  the  death  of  the 
assured  to  his  representatives.  This  is  known 
as  a  whole-life  policy.  The  premiums  may  be 
paid  until  the  death  of  the  assured  person  or 
for  a  limited  number  of  years. 

Endowment  policies  are  terminable,  and  the 
sum  assured  payable,  after  any  number  of  years 
agreed  upon,  generally  about  the  age  of  fifty 
or  sixty,  or  on  the  death  of  the  proposer,  if 
this  occurs  before  the  determined  age. 

Term  policies  are  taken  out  for  any  number 
of  days,  weeks,  months  or  years,  but  not  as  a 
rule  for  a  longer  time  than  ten  years.  They 
are  often  meant  to  cover  the  extra  risks  of  a 
journe}''  abroad,  or  to  guarantee  a  borrowed 
sum  of  money  in  case  of  the  borrower's  death 
before  payment  of  his  debt. 

Joint-life  and  partnership  assurances  generally 
deal  A\ith  two  or  more  lives,  the  sum  assured 
being  payable  to  the  survivor  or  survivors  on 
the  death  of  the  other  party  to  the  policy. 

Contingent  and  survivorship  policies  are  taken 
out  to  assure  the  life  of  one  person  or  more 
persons  against  the  life  of  another,  the  money 
being  payable  only  in  case  of  the  death  of  the 
assured  during  the  Hfetime  of  the  other  person. 

Deferred  Assurance  Policies.  These  policies 
provide  for  the  risk  of  the  assurance  being 
deferred  for  a  certain  number  of  years.  For 
instance,  in  the  case  of  young  children,  where  it 
is  illegal  to  take  out  policies  on  their  lives,  the 
parent  or  guardian  can  provide  for  their  future 
by  taking  out  a  policy  for  the  child,  the  sum 
assured  being  paj'able  only  in  event  of  the  child 
dying  after  the  age  of  twenty-one  years  has  been 
attained.  The  premiums  are  payable  from  the 
time  the  policy  is  taken  out,  and  may  be  for 
the  whole  life  or  limited  to  a  certain  number  of 
payments.  The  policy  may  be  either  a  whole 
life  or  an  endowment  policy. 

Piire  Endowment  Policies.  These  policies 
are  to  provide  for  a  certain  sum  to  be  payable 


at  the  end  of  a  certain  period,  only  in  event  of 
the  beneficiary  being  alive  at  the  end  of  that 
period.  There  is  no  risk  on  the  life  of  the 
beneficiary,  and  in  case  of  his  or  her  death  before 
the  end  of  the  period  the  premiums  paid  are 
returned  either  with  or  mthout  interest.  Ko 
medical  examination  is  necessary  for  these 
policies. 

Educational  Policies.  A  very  useful  policy 
is  one  which  provides  for  a  sum  of  money 
becoming  payable  at  the  time  when  schooling 
expenses  commence,  either  as  a  lump  sum  or 
in  annual  payments  extending  over  a  certain 
period,  say  five  or  seven  years.  Thus  in  the 
case  of  a  child  aged  one  next  birthday  a  sum  of 
£500  could  be  made  payable  by  five  annual 
instalments  of  £100  each,  the  first  instalment 
becoming  payable  at  the  end  of,  say,  fourteen 
years,  for  an  annual  premium  limited  to  fourteen 
payments.  If  the  child  were  to  die  before  the 
end  of  the  fourteen  years  the  policy  would  cease 
and  the  premiums  paid  be  returned  with  or 
without  interest.  The  premiums  can  be  made 
to  be  dependent  upon  the  father's  life  and  cease 
at  his  death  if  that  occurs  before  the  period  at 
which  the  payments  commence,  the  money 
becoming  payable  at  the  end  of  fourteen  years, 
as  before,  but  this  would  necessitate  the  father 
being  medically  examined. 

As  the  company  which  guarantees  these 
payments  takes  the  risk  of  the  assured  dying 
before  it  is  recouped  by  the  premiums  received, 
it  is  necessary  to  have  a  thorough  medical  ex- 
amination before  any  policy  is  issued,  and  only 
those  who  are  likely  to  live  as  long  as  other 
healthy  persons  of  the  same  age  are  accepted 
on  the  best  terms.  If  there  is  some  slight  risk 
of  the  assured  not  living  his  expected  number  of 
years  a  small  addition  to  the  premium  will  be 
added  to  make  it  a  fair  bargain  for  the  company, 
or  the  policy  may  be  made  to  terminate  after 
a  certain  number  of  years  short  of  the  average 
expectation  of  life.  If  the  report  of  the  medical 
examination  is  such  as  to  render  the  risk  too 
hazardous  at  any  rate  of  premium,  no  policy  at 
all  Avill  be  issued.  The  lives  therefore  may  be 
divided  roughly  into — 

1.  Those  acceptable  at  ordinary  rates. 

2.  Those  weighted,  or  accepted  with  extra 
payment  for  whole  life  policy  or  terminable 
after  a  certain  number  of  years. 

3.  Those  which  call  for  rejection. 
Expectation  of  Life,  or  Average  After-Lifetime. 

All  insurance  work  is  based  on  the  so-called 
expectation  of  life  of  healthy  individuals,  which 
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lias  been  calculated  from  the  accumulated 
experience  of  insurance  companies.  A  better 
term  is  average  after-lifetime,  and  this  indicates 
the  average  number  of  years  which  is  lived  by 
all  persons  of  a  common  age  from  that  age  to 
the  extremity  of  Hfe.  It  is  impossible  to  tell 
how  long  an  unhealthy  person  will  Hve,  but  here 
a^ain  reliable  information  has  been  collected 
from  the  experience  of  insurance  companies 
which  guides  the  actuaries  in  determining  the 
value  to  be  put  on  these  impaired  lives 
for  insurance  purposes.  The  ordinary  medical 
examiner  has  none  of  this  information  at  his 
disposal,  and  he  will  be  unable  to  say  how  long 
anv  person  ^^ith  some  constitutional  defect  \\'ill 
live.  He  may  be  able  to  form  some  approxi- 
mate idea  of  this,  and  this,  with  his  general  im- 
pression of  the  healthiness  or  other^vdse  of  those 
he  examines,  will  be  of  use  to  those  at  head- 
quarters who  make  the  final  decision. 

Expectation  of  Life.  The  foUowdng  table 
shows  the  years  and  decimal  parts  of  a  year  that 
persons  at  each  age  may  be  expected  to  live — 


Expectation 

Expectation 

\ge. 

of  Life. 

Age. 

of  Life. 

15   . 

..   46-16 

40   . 

.  .   27-39 

16  . 

.  .   45-29 

41   . 

.  .   26-67 

17   . 

.  .   44-43 

42   . 

.  .   25-95 

18  . 

.  .   43-60 

43   . 

.  .   25-23 

19  . 

..   42-81 

44   . 

.  .   24-51 

20  . 

.  .   42-06 

45   . 

.  .   23-79 

21   . 

..   41-32 

46   . 

.  .   23-07 

22  . 

.  .  40-60 

47   .. 

..   22-37 

23  . 

..  39-87 

48   . 

..   21-67 

24  . 

..   39-14 

49   . 

.  .   20-98 

25  . 

.  .   38-40 

50   . 

.  .   20-30 

26  . 

..   37-65 

51   . 

. .   19-62 

27   . 

.  .   36-90 

52   . 

.  .   18-95 

28  . 

..   3616 

53  . 

.  .   18-28 

29  . 

.  .   35-41 

54   . 

..   17-61 

30  . 

.  .   34-68 

55   . 

..   16-96 

31   . 

.  .   33-94 

56   . 

..   16-31 

32  . 

..   33-21 

57   . 

.  .   15-67 

33  . 

.  .   32-48 

58  . 

.  .   1505 

34  . 

..   31-74 

59  . 

. .   14-43 

35  . 

..   31-01 

60  . 

..   13-83 

36   . 

.  .   30-28 

61   . 

.  .   13-23 

37   . 

. .   29-56 

62   . 

.  .   12-65 

38  . 

.  .   28-83 

63   . 

.  .   1209 

39  . 

..   28-11 

1  64   . 

..   11-54 

A  simple  method  of  approximately  estimating 
the  average  after-lifetime  of  a  person  is  that 
known  as  Walford's  rule.  For  ages  between 
twenty  and  forty-five  deduct  the  age  from  ninety- 
six,  and  above  forty-five  from  ninety,  and  half 
the  remainder. 

Proposal  Forms  and  Medical  Reports.  L  The 
proposal  form,  Avhether  filled  in  by  the  apphcant 
or  not,  must  be  signed  by  him.  In  it  he  states 
the  nature  of  the  policy  he  wishes  to  take  out, 
and  gives  information  about  his  age,  previous 
medical  and  family  history,  with  the  age  and 
causes  of  death  of  any  near  deceased  relatives. 
He  also  names  U\o  friends  who  have  known  him 
well  for   some  years,  to   whom   the   company 


can  apply  for  confidential  information  as  to 
their  opinion  of  his  eligibility  or  otherwise  for 
insurance. 

2.  Referee's  Reports.  The  questions  asked  of 
the  friends  are  on  separate  forms  which  may  or 
may  not  be  seen  by  the  doctor.  They  should 
certainly  be  seen  if  there  is  any  information 
in  them  likely  to  be  of  use  to  him  in  his  medical 
examination  and  report. 

3.  The  Medical  Report  as  a  rule  consists  of 
two  sections.  In  the  first  much  of  the  informa- 
tion given  in  the  proposal  may  be  repeated,  but 
this,  as  ascertained  by  a  doctor,  w\\\  generally 
be  fuller  and  more  reliable  than  the  proposer's 
original  statement .  This  information  is  generally 
signed  by  the  proposer  in  the  presence  of  the 
doctor,  Avho  often  witnesses  the  signature.  In 
the  second  part  of  the  report  the  doctor  gives 
the  results  of  his  o^\n  examination  and  states 
his  opinion  of  the  value  of  the  life — if  acceptable 
at  ordinary  rates ;  with  an  addition  to  the 
premium,  and,  if  so,  what  amount  of  addition ;  or 
unacceptable.  In  the  second  and  third  classes 
of  lives  he  gives  reasons  for  his  opinion. 

The  exact  form  of  the  doctor's  report  varies. 
Some  are  long  and  require  answers  to  very  many 
questions,  others  ask  no  questions,  but  leave  the 
doctor  to  state  his  opinion  on  a  blank  part  of 
the  report ;  if  the  life  is  a  good  one  he  need  say 
this  only,  if  not  he  should  state  fully  in  what 
it  is  deficient. 

Information  from  the  Private  Medical  Attendant 
of  a  Proposer.  Sometimes  doubtful  points  arise 
in  which  the  family  doctor  can  give  important 
information,  especially  in  regard  to  alcoholic 
habits  or  to  previous  illnesses.  The  proposer 
must  give  the  reference  to  his  doctor  and  consent 
to  his  being  written  to,  otherwise  the  doctor  is 
not  at  liberty  to  reply.  If  the  doctor,  who 
will  receive  a  fee  for  his  information,  accepts 
the  reference  he  must  answer  the  questions 
fully  and  disclose  all  information  in  his  posses- 
sion which  may  influence  the  decision  of  the 
company. 

Fraud.  The  medical  referee  has  a  very 
important  responsibility  in  helping  to  detect 
any  fraud  in  a  proposal.  This  may  take  the 
form  of  the  substitution  of  a  healthy  for  a 
diseased  person,  in  the  substitution  of  healthy 
for  unhealthy  urine,  or  in  the  wilful  suppression 
of  some  fact  in  family  or  personal  history  of 
vital  importance. 

Substitution  is  difficult,  and  though  it  does 
occur  in  England  it  is  very  rare;  it  is  met 
with  more  frequently  in  America.  It  is  there- 
fore very  important  to  note  any  scars,  birth- 
marks, tattoo  marks  or  peculiarities  which 
might  lead  to  identification  in  case  of  legal 
proceedings. 

Family  History.  This  may,  or  may  not,  be 
very  important.     The  influence  which  heredity 
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plays  in  affecting  the  expectation  of  life  is 
accorded  varying  weight  by  different  insurance 
experts.  In  my  opinion,  a  member  of  a  long- 
lived  family  is  likely  to  benefit  by  such  heredity, 
provided  there  is  nothing  seriously  wrong  with 
his  own  constitution.  He  is  likely  to  weather 
the  storms  of  illness,  acute  or  chronic,  better 
than  a  man  with  a  family  history  of  early 
deaths.  It  not  uncommonly  happens  that 
several  members  of  a  family  in  present  and 
past  generations  have  died  in  a  certain  way 
about  a  certain  age;  for  instance,  of  syncope 
or  apoplexy  before  sixty.  In  such  a  case 
the  recognition  of  any  change  in  the  blood- 
vessels, or  the  slightest  trace  of  albumin  in 
the  urine  would  be  very  imjjortant.  Then 
a  marked  family  history  of  suicide  is  most 
important ;  the  knowledge  that  other  members 
of  his  family  have  committed  suicide  at  a 
certain  age  not  uncommonly  drives  a  man 
to  take  his  OA\ai  hfe  at  about  the  same  age. 
But  the  death  of  a  father  or  mother  when 
young  need  not  necessarily  have  any  effect  on 
the  children's  prospects  of  life.  But  if,  for 
instance,  a  parent  died  of  diabetes,  and  a  trace 
of  sugar  were  found  in  a  son  or  daughter,  it 
would  be  quite  unsafe  to  issue  a  policy.  Parental 
deaths  from  phthisis  and  cancer  are  important, 
and  must  always  play  some  part  in  estimating 
the  value  of  a  proposal. 

The  personal  history,  condition  and  habits  are, 
however,  often  the  most  important  factors  in 
estimating  values  of  proposals  for  life  assurance. 

Having  filled  in  the  answers  to  the  questions 
on  family  and  personal  history  which  all 
companies  require,  the  proposer  must  sign  his 
name  to  the  information  as  having  been  given 
to  the  best  of  his  knowledge  and  belief.  If  he 
wilfully  withholds  any  information  which  might 
have  influenced  the  directors  in  coming  to  their 
decision  as  to  his  eligibility  for  assurance,  the 
policy  is  liable  to  be  rendered  void  should  death 
be  attributable  to  some  disease  not  referred  to  by 
the  proposer.  The  medical  examiner  is  gener- 
ally required  to  sign  his  own  name  as  witness 
to  the  signature. 

Medical  Examination.  Probably  over  seventy- 
five  per  cent,  of  all  examinations  for  assurance 
are  made  by  medical  men  who  do  not  have  the 
final  decision  as  to  the  value  of  the  fives,  their 
opinion  being  considered,  and  accepted  or 
altered,  as  the  case  may  be,  by  the  head  office 
medical  referee  and  the  board  of  directors  of 
the  insuring  corporation.  It  is  therefore  of 
the  utmost  importance  that  the  medical  ex- 
amination should  be  very  accurate  and  thorough 
and  its  result  stated  fully  and  clearly,  so  that 
those  who  read  the  report  will  be  able  to  form 
an  independent  judgment  of  the  expectation 
of  life  of  the  examinee. 

A  most  important  part  of  the  medical  ex- 


amination is  the  family  and  personal  history. 
This  is  either  provided  beforehand  on  some 
insurance  forms,  the  proposer  signing  the 
information  in  the  presence  of  the  medical 
examiner,  or  has  to  be  obtained  by  the  latter 
himself  and  filled  in  by  him  on  a  form.  In 
either  case  the  examiner  must  find  out  every- 
thing he  possibly  can  on  these  points  by  direct 
questions  or,  concerning  the  personal  history, 
by  hints  obtained  in  the  course  of  his  whole 
interview  with  the  proposer.  This  should  be 
done,  as  far  as  possible,  before  the  examination 
is  made,  as  information  may  be  then  obtained 
which  would  lead  to  a  specially  thorough 
examination  of  one  or  other  of  the  organs.  For 
instance,  a  history  of  pleurisy  will  necessitate 
a  very  thorough  examination  of  the  chest. 

Personal  History.  Even  Avith  the  best  of 
intentions  some  important  illness  may  be  for- 
gotten in  the  personal  history  and  only  be 
revealed  later  in  the  interview.  Thus  no  men- 
tion may  be  made  of  an  abscess  in  the  neck 
until  a  direct  question  is  put  in  consequence 
of  a  scar  being  noticed  on  examination.  Then 
the  proposer  will  probably  remember  that  he 
had  an  abscess  in  youth,  and  the  nature  of  the 
abscess,  whether  tuberculous  or  after  scarlet 
fever,  etc.,  must  be  determined. 

If  the  private  medical  attendant  of  a  proposer 
is  making  the  examination,  and  he  knows 
that  certain  material  information  has  not 
been  given,  he  must  have  this  inserted.  For 
this  reason,  as  well  as  for  others,  it  is  often 
inadvisable  for  the  private  attendant  to  report 
on  a  proposal. 

Only  illnesses  which  have  occurred  since  child- 
hood are  of  interest,  as  a  rule,  unless  some 
manifest  disability  resulted  from  the  childish 
ailments,  such  as  infantile  paralysis,  rickets, 
post-scarlatinal  albuminuria,  etc. 

The  most  important  previous  illnesses  are 
rheumatic  fever  or  its  allied  conditions,  chorea, 
growing -pains,  etc.,  scarlet  fever  (residual  albu- 
minuria), attacks  of  dizziness  (epilepsy,  petit 
mal),  pleurisy  and  acute  nephritis.  Typhoid 
fever  is  important  as  a  possible  cause  of  gall- 
stones. 

A  history  of  sjrphilis,  gout,  recurring  pain 
in  the  abdominal  organs,  or  of  any  serious 
operation  is  also  important. 

Routine  Method  of  Examination.  It  is  best 
to  begin  with  a  general  inspection  of  the  apph- 
cant,  because  this  will  give  information  which 
influences  the  examiner  in  his  appreciation  of 
the  value  of  the  life  before  him. 

Apphcants  for  insurance  policies  should 
always  be  examined  by  themselves,  as  they  are 
then  more  likely  to  disclose  important  previous 
illnesses,  such  as  syphilis,  than  if  a  third  party 
be  present.  They  should  be  examined  in 
good  daylight  whenever  possible,  as  artificial 


INSUEANCE  PROBLEMS  IN  PRACTICE    405 


MEDICAL  EXAMINATION 


light  may  mask  changes  of  complexion,  e.  g. 
jaundice.  Men  should  be  stripped  to  the  waist, 
or  else  to  the  vest,  and  the  latter  be  well  pulled 
up,  so  that  the  shape  and  movements  of  the 
chest,  especially  under  the  collar  bones,  can  be 
clearly  seen.  With  women  only  a  more  limited 
insnection  of  the  chest  is  generallvto  be  obtained. 

The  medical  examiner  is  not  likely  to  see  any 
gross  evidence  of  disease  such  as  would  be 
noticed  by  the  insurance  agent  or  the  proposer 
himself.  An  insurance  agent  especialh' objects 
very  much  to  have  it  suggested  at  headquarters 
that  he  took  an  obviously  uninsurable  man  to 
be  examined.  Therefore  the  signs  of  disease 
which  will  be  seen  by  the  eye  are  generally 
very  slight  or  only  recognizable  by  a  medical 
man. 

The  general  appearance  and  carriage  which 
indicate  good  health  need  not  be  described 
here.  They  are  known  to  most  people,  doctors 
or  otherwise.  The  question  "  does  he  look 
older  than  his  stated  age,"  so  often  asked,  may 
be  difficult  for  a  newly  qualified  medical  man 
to  answer,  but  it  is  an  important  one.  This 
is  asked  not  only  with  a  view  to  checking 
the  statement  as  to  age  (many  offices  which 
ask  it  require  documentary  evidence  on  the 
point),  but  also  to  get  information  as  to  how 
the  proposer  has  borne  his  years  of  life.  A 
man  who  has  had  a  hard  and  anxious  struggle 
in  life  will  age  earlier  and  look  older  than 
one  in  easy  circumstances  and  of  few  cares. 
Worry  ages  a  man  more  rapidly  than  mental 
Avork. 

Face.  A  fresh  complexion,  suggestive  of 
health,  is  not  incompatible  Avith  disease,  e.  g. 
diabetes  mellitus,  phthisis,  albuminuria,  heart 
disease,  etc.,  and  it  may  reveal  a  tendency  to 
eat  and  drink  too  much. 

On  the  other  hand  a  pale  face  with  dark 
"rings"  under  the  eyes,  though  suggestive  of 
some  debilitating  condition,  need  not  be  incom- 
patible Avith  good  prospects  of  long  life.  It  is 
very  commonly  met  with  in  town-dwellers.  The 
pallor  of  blood  diseases  is  of  a  different  character 
from  the  city  pale  face,  as  is  also  the  bloated, 
pale,  flabby  face  of  alcoholic  excess.  Acne 
rosacea,  though  often  met  with  in  drinkers,  may 
occur  in  total  abstainers.  \^lien  a  proposer 
smells  of  drink  he  is  probably  a  bad  life.  It 
takes  more  than  a  moderate  amount  of  alcohol 
to  get  into  the  breath. 

Hair.  The  colour  or  amount  of  hair  is  no 
useful  guide  to  health.  Hair  turning  grey,  or 
baldness  develops  in  the  earlj''  twenties  in 
some  families.  But  these  two  points,  taken 
with  other  facts  observed,  may  help  in  forming 
an  opinion. 

Eyes.  Any  abnormality  in  the  appearance 
of  the  eyes  must  be  carefully  noted.  It  is  not 
likely  that  there  will  be  anything  very  noticeable 


to  a  lay  observer,  but  the  value  of  a  life  may 
be  judged  by  changes  in  the  eyes  alone.  For 
instance,  irregular,  unequal,  sluggish  pupils, 
or  nystagmus,  Avould  be  quite  enough  to  hang 
a  refusal  of  a  policy  on. 

The  yelloAV  discoloration  in  the  corners  of 
the  eyes  met  with  in  many  people  is  of  no 
diagnostic  import.     It  is  not  jaundice. 

Arcus  senilis  by  itself  affords  no  reliable 
information. 

The  voice  rarely  helps,  but  the  thick  husky 
tones  of  chronic  larA'ngitis  or  pharjaigitis  of 
smokers  and  drinkers  must  be  noted  if  present. 

Speech.  Any  scanning  or  slurring  of  the 
speech  would  debar  from  insurance ;  a  simple 
nervous  stammer  need  not. 

The  gait  may  suggest  to  a  medical  man  some 
earh^  nervous  lesion,  especially  tabes,  but  it 
is  very  unlikely  that  any  one  A\ith  a  marked 
ataxic  walk  would  come  up  for  examination. 

Any  skin  eruption  must  be  noted.  It  is  also 
very  important  to  notice  birth  marks  or  nsevi 
which  would  be  used  for  purposes  of  identifica- 
tion afterwards  if  occasion  arose,  as,  for 
instance  in  cases  of  substitution  or  Avhen  a 
body  of  a  supposed  policy  holder  who  has 
committed  suicide  has  to  be  identified. 

After  the  general  inspection  the  height  and 
weight  should  be  taken  in  boots  and  ordinary 
clothes;  if  taken  in  any  other  waj^  a  note  of 
the  fact  should  be  made.  The  extra  height 
of  about  one  inch  given  by  the  boots  is 
about  compensated  for  by  the  weight  of  the 
clothes. 

The  chest  should  then  be  measured  about 
the  nipple  line,  either  against  the  bare  skin  or 
over  the  vest,  and  the  difference  between  the 
measurement  in  forced  inspiration  and  expira- 
tion given. 

Three  inches  is  a  proper  minimum  difference 
to  look  for,  but  this  is  frequently  not  found  when 
there  is  corpulence,  and  some  people  do  not 
seem  to  be  able  to  make  voluntary  deep  inspira- 
tions, although  the  chest  is  well  formed  and 
there  is  no  disease.  If  no  corpulence  be  present, 
or  if  the  chest  be  flat  and  the  proposer  be 
delicate  looking  the  restricted  movements  are 
most  important  and  tell  against  the  proposer. 

The  pulse  should  now  be  felt  and  counted, 
and  any  changes  in  the  wall  of  the  artery  or 
in  the  tension  and  regularity  must  be  noted. 
If  the  pulse  rate  is  above  eighty  or  ninety  and 
the  life  be  a  good  one  some  reason  should  be 
given,  as  for  instance,  hurrjdng  to  the  examina- 
tion or  nervousness.  If  the  rate  be  above  one 
hundred  and  keep  at  this  another  visit  should  be 
asked  for ;  and  the  noveltj^  of  the  examination 
having  passed  off  a  nervous  heart  may  be  slower. 
In  some  proposers,  however,  with  insurance 
hearts  the  pulse  rate  may  be  one  hundred  and 
twenty  or  even  more  at  each  examination. 
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After  feeling  the  pulse  the  heart  and  lungs 
should  be  examined  by  percussion,  palpation 
and  auscultation,  and  anything  abnormal  noted. 
In  examining  the  lungs  special  note  must  be 
made  of  the  development  and  movements  of 
the  chest,  especially  under  the  collar  bones, 
because  it  is  there  that  changes  consequent  to 
phthisis  are  first  to  be  seen.  The  resonance  and 
breath  sounds  should  be  investigated  carefully. 
It  is  also  necessary  to  listen  over  the  bases  of 
the  lungs  posteriorly  to  see  if  air  is  entering 
well. 

The  tongue  and  pharynx  should  now  be 
examined,  and  this  should  always  be  done,  as 
important  changes  such  as  leukoplakia  or  ulcera- 
tion or  scars  will  be  made  out  which  otherwise 
would  escape  notice.  Any  tremors  also  are 
important. 

After  examining  the  tongue  the  abdomen 
should  be  palpated,  so  that  no  gross  lesion  there 
be  overlooked  and  no  hernia  be  unrecognized. 
In  women  it  is  often  difficult  to  examine  for 
hernia.  The  nervous  system  must  be  tested  by 
noting  the  condition  and  movements  of  the 
pupils,  and  the  state  of  the  knee  reflex.  If 
the  pupils  and  knee  reflex  are  normal  it  is  not 
necessary  to  try  any  other  reflexes,  but  if  the 
latter  is  lively,  ankle  clonus  and  the  extensor 
reflex  should  he  looked  for.  Excessive  knee- 
jerks  are  often  due  to  nervousness  and  mean 
nothing  unless  other  abnormal  signs  are  present. 
The  condition  of  sight  and  hearing  must  be 
noted. 

Finall}',  the  urine  must  be  carefully  examined 
after  being  passed  in  the  room.  If,  as  not 
uncommoiily  happens,  the  proposer  is  unable 
to  pass  water  at  the  rooms  he  must  send  a 
specimen  with  a  note  saying  he  has  passed  it. 
This  guards  against  substitution  of  healthy  for 
albuminous  urine. 

The  whole  of  the  questions  to  be  answered 
by  the  medical  examination  should  be  filled 
in  before  the  proposer  leaves  the  room,  other- 
wise some  important  point,  requiring  another 
visit  from  him,  may  be  left  unsettled. 

Such  a  routine  examination,  when  carefully 
carried  out,  covers  all  the  ground,  and  if  its 
results  are  all  negative,  that  is,  if  nothing 
abnormal  be  found,  it  does  not  take  long. 
The  filling  in  of  the  answers  to  the  questions 
occupies  the  time. 

Female  lives  form  a  small  percentage  of 
assurance  business,  and  any  proposals  for 
insuring  a  woman  are  considered  with  special 
care.  A  woman  is  not  infrequently  insured 
by  other  parties  who  have  an  interest  in  her 
property  which  ceases  at  her  death,  and  the 
knowledge  that  she  is  not  very  healthy  may 
determine  the  proposal  with  or  without  honesty 
of  purpose.  On  the  other  hand  a  healthy  woman 
in   comfortable    circumstances    is    probably    a 


better  risk  for  an  insurance  company  than  a 
man  similarly  situated.  She  takes  better  care 
of  herself  and  runs  less  risk  from  alcohol. 

In  the  medical  report  the  following  special 
points  are  of  importance.  The  regularity  of 
the  menstrual  functions.  The  number,  if  any, 
of  confinements ;  their  nature,  Avhether  natural 
or  involving  instrumental  help  or  followed  by 
complications ;  whether  pregnant  at  the  time 
of  the  examination.  If  there  have  been  anj' 
miscarriages  the  question  of  syphilis  must  be 
considered,  but  many  abortions  are  due  to  non- 
syphilitic  causes.  Other  points  to  be  settled 
are :  whether  there  have  been  any  pelvic 
operations ;  whether  the  menopause  has  been 
passed ;  whether  a  hernia  exists.  A  history  of 
gallstones  is  more  likely  to  exist  in  a  woman 
than  a  man. 

Women  are  less  Hable  to  succumb  to  phthisis 
after  the  age  of  twenty  years  than  men,  but 
decidedly  more  liable  to  cancer,  malignant 
disease  of  the  uterus,  breast  and  ovary  being 
frequent.  The  cancer  rate  for  males  at  all 
ages  for  the  three  years  ending  1901-3  was  706 
per  million  living  of  that  sex,  and  for  females 
991. 

Heart  disease  in  a  woman  has  a  special 
interest  in  view  of  the  possibility  of  child- 
bearing,  and  the  effect  this  may  have  on  the 
heart.  It  is  only  a  very  moderate  cardiac 
lesion  that  would  be  accepted  for  assurance 
under  the  most  favourable  circumstances,  recog- 
nizing the  fact  that  repeated  pregnancies  ^\^ll 
almost  certainly  break  down  an  otherwise 
useful  heart. 

Female  proposals  seem  to  excite  suspicion 
with  insurance  offices,  as  a  thorough  examina- 
tion is  more  difficult  than  in  males,  and  possi- 
bilities of  suppression  of  information  about 
pelvic  disease  are  many. 

It  is  not  advisable  for  the  examiner  to  tell 
the  proposer  the  nature  of  the  medical  report, 
and  many  companies  expressly  request  this, 
because  their  decision  may  rest  on  the  informa- 
tion obtained  in  reports  from  the  personal  friends 
given  as  references  by  the  proposer ;  if  the  latter 
knows  that  the  doctor  has  passed  him  and  yet 
his  insurance  has  been  refused  he  will  suspect 
his  friends  and  trouble  will  arise. 

Impaired  Lives — 

Height  and  Weight.  Persons  more  than 
twenty  per  cent,  below  normal  weight  for 
height  run  more  risks  than  the  unduly  heavy 
ones,  and  especially  from  tuberculous  or  nervous 
affections.  On  the  other  hand,  light  weights 
stand  acute  illnesses  better  than  heavy  weights, 
and  most  of  those  people  who  live  to  be  octo- 
genarians are  of  light  build.  The  size  of  the 
bones  is  an  important  point  to  note,  for  many 
perfectly  healthy  people  are   of  slight   build. 
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Many  who  are  light  below  twenty-five  get 
heavier  after  this  age;  family  history  is  an 
important  factor  in  these  cases. 

Decreasing  iveight  without  the  presence  of 
some  temporary  or  removable  cause  suggests 
phthisis  or  malignant  disease. 

OhesiUj — that  is,  weight  more  than  twenty 
per  cent,  above  normal,  especially  if  progressive, 
— is  against  an  applicant ;  the  girth  of  the  ab- 
domen should  not  be  greater  than  that  of  the 
chest.  Inherited  obeseness  sho-ndng  in  early 
hfe  is  bad.  An  overweight  man  of  large  frame, 
sound  constitution  and  no  family  history  of 
[  obesity,  who  is  living  a  healthy  life,  may  be 
'  accepted  on  a  limited  payment  policy  termina- 
able  about  sixty.  The  risks  from  obesitj^  are 
the  bad  way  the  subjects  of  it  bear  accidents  or 
acute  illness,  the  liability  to  diabetes,  cardiac 
failure,  gout  and  arterio-sclerosis.  Many  stout 
people  are  big  eaters  and  immoderate  drinkers 
without  being  able  to  take  much  exercise. 
Country  dwellers  are  less  risky  than  towns- 
people." Women  carry  stoutness  better  than 
men  because  it  is  more  natural  to  them  and  they 
are  more  careful  in  habits  and  less  subject  to 
risks  from  violent  exertion  or  accident. 

At  ages  over  sixty  obesity  is  practically  a 
bar  to  insurance,  and  if  oedema  of  the  legs  be 
present  or  shortness  of  breath  on  exertion, 
refusal  would  be  indicated. 

Height  and  Weight.  The  ideal  height  for 
insurance  purposes  is  5  ft.  7  in.  to  5  ft.  9  in. 
Very  tall  men  are  less  long-lived  than  those  of 
medium  stature,  but  family  history  is  important 
here,  as  it  is  in  light  and  heavy  weights. 

All  insurance  offices  prefer  men  of  normal 
weight  and  height,  and  most  of  them  will  make 
an  allowance  of  fifteen  to  twenty  per  cent,  either 
way  and  accept  othermse  good  lives  at  ordinary 
rates.  Beyond  these  limits  opinions  vary.  Some 
take  roughly  two  stones  above  or  below  tlie  nor- 
mal as  these  limits  in  otherwise  healthy  lives. 

Hutchinson's  English  table  of  the  mean 
weight  in  relation  to  height  in  3000  males  at 
the  middle  period  of  life  (15  to  40),  including 
weight  in  their  clothes,  is  a  standard  often 
adopted — 


Gross  average 
weight  in  lbs. 

92-26 
115-52 
12-1-33 
127-86 
138-01 
13917 
144-93 
144-29 
152-59 
157-76 
166-40 
170-86 
177-45 
218-66 


The  National  Fraternal  Conference  (America) 
came  to  the  conclusion  that  longevity  depends 
largely  on  build .  The  greater  the  variation  from 
the  average  of  5  ft.  7,  8  or  9  in.  the  greater 
the  risk.  The  lighter  the  weight  the  greater 
the  liability  of  death  short  of  the  expectancy 
from  tuberculosis  and  nervous  diseases.  Over- 
weights suffer  from  heart  disease  and  apoplexy. 
Underweights  when  more  than  twenty  per  cent, 
below  the  limit,  and  overweights  twenty-five 
per  cent,  above  are  poor  risks. 

The  following  table  gives  the  average  weights 
of  133,940  appHcations  of  selected  American 
risks. 


Height. 

ft. 

111. 

tt 

in 

4 

6 

to 

5 

0 

5 

0 

5 

1 

5 

1 

5 

2 

5 

2 

5 

3 

5 

3 

5 

4 

5 

4 

5 

5 

5 

5 

5 

6 

5 

6 

5 

7 

6 

7 

5 

8 

5 

8 

5 

9 

5 

9 

5 

10 

5 

10 

5 

11 

5 

11 

6 

0 

6 

0 

6 

+ 

Height. 

Age. 

18-25. 

25-30. 

30-35. 

35-40. 

40-45. 

45-50. 

50-55. 

ft.  in. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

5   0 

120 

125 

128 

131 

133 

134 

134 

5   1 

122 

126 

129 

132 

134 

136 

136 

5   2 

124 

128 

131 

134 

136 

138 

138 

5  3 

127 

131 

134 

137 

139 

141 

141 

5  4 

131 

135 

137 

140 

142 

144 

145 

5  5 

134 

138 

141 

143 

146 

147 

149 

5  6 

137 

142 

145 

147 

150 

151 

153 

5  7 

142 

146 

150 

152 

155 

156 

158 

5  8 

146 

151 

154 

157 

160 

161 

163 

5  9 

150 

155 

159 

162 

165 

166 

167 

5  10 

154 

159 

164 

167 

170 

171 

172 

5  11 

159 

164 

169 

173 

175 

177 

177 

6  0 

165 

170 

175 

179 

180 

183 

182 

6  1 

170 

177 

181 

185 

186 

196 

188 

6  2 

176 

184 

188 

192 

194 

198 

194 

6  3 

181 

190 

195 

200 

203 

204 

201 

Alimentary  Organs — 

Stomach.  Indigestion  must  be  investigated 
with  proper  care  to  see  if  there  is  any  question 
of  gastric  or  duodenal  ulcer,  a  liability  to  either 
of  which  would  be  against  insurance.  Any 
symptoms  suggestive  of  organic  disease,  such  as 
recurrent  vomiting  or  hsematemesis,  must  also 
be  carefully  investigated.  True  biliousness  is 
no  bar;  it  is  a  safety  valve  or  the  paying  of 
cash  for  dietetic  debts. 

Intestinal  diseases,  such  as  chronic  diarrhoea, 
mucous  colitis  and  dysentery  would  debar  from 
insurance.  Ordinary  constipation  can  be  ig- 
nored. Some  people  have  naturally  two  or 
three  evacuations  of  the  bowels  daily,  but 
otherwise  are  in  normal  health.  They  are 
acceptable. 

Appendicitis.  Recurrent  attacks  of  appendi- 
citis are  very  risky,  and  any  one  subject  to 
them  should  not  be  accepted  unless  he  be 
operated  on;  and  then  only  a  few  months 
after  this  has  been  quite  successful.  With  a 
historj^  of  one  attack  of  simple  appendicitis,  if 
two,  or  better  three,  years  have  passed  without 
any  recurrence,  and  there  be  nothing  abnormal 
in  the  right  groin,  the  proposal  may  be  accepted. 
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Gastro-enterostomy  for  acute  or  chronic 
ulceration  of  the  stomach  or  duodenum  is  likely 
to  trouble  insurance  referees  frequently  in  pre- 
sent times.  If  it  has  been  done  for  acute  or 
chronic  (non-mahgnant)  ulcer  of  the  stomach  or 
duodenum,  the  case  is  insurable  after  a  time. 
No  case  should  be  taken  under  two  years  from 
the  date  of  operation,  as  it  is  during  this  time 
that  any  of  the  ordinary  complications  will 
result.  If  the  applicant  has  remained  quite 
well  since  the  operation  and  has  improved  in 
health  and  is  otherwise  unexceptionable,  he 
may  then  be  taken  at  ordinary  rates. 

Biliary  Colic.  No  pohcy  should  be  issued 
after  an  attack  of  gallstones  until  three  years 
have  elapsed  with  no  recurrence.  If  two 
attacks  have  occurred  the  interval  should  be 
five  years.  Even  if  operation  has  been  per- 
formed there  is  no  guarantee  that  recurrences 
will  not  occur,  and  such  Kves  are  decidedly 
risky. 

HcemorrJioids.  The  cause  must  be  made 
out,  whether  the  result  of  sedentary  occupation 
or  a  symptom  of  hepatic  congestion.  Simple 
piles  need  not  prejudice  a  policy.  If  trouble- 
some it  is  best  to  wait  until  after  operation. 

Hernia  is  not  a  prominent  cause  of  death, 
and  if  a  well-fitting  truss  be  worn  and  the  hernia 
cause  no  trouble  most  offices  raise  no  objec- 
tions to  taking  them  at  ordinary  rates.  Inguinal 
hernia  is  the  least  risky.  If  any  compHcation, 
such  as  undescended  testis  or  irreducible 
omentum,  be  present,  the  risks  are  considerable. 

If  a  radical  cure  has  been  performed  six 
months  should  elapse  before  acceptance  of  the 
life,  to  see  if  the  operation  has  been  successful. 

Gout.  No  age,  from  school  dsuys  upwards, 
is  exempt  from  hereditary  gout,  but  typical 
joint  attacks  usually  first  appear  between 
thirty-five  and  fifty.  When  the  attack  is  post- 
poned until  later  in  life  it  is  generally  mild. 
The  attacks  are  not  infrequently  most  severe 
and  numerous  in  the  fourth  and  fifth  decades 
of  life.  Men  are  more  Hable  to  be  affected  with 
typical  paroxysms  than  women,  but  irregular 
gout  often  occurs  in  women.  More  than  half 
the  cases  of  gout  in  insuring  classes  are  here- 
ditary, and  women  who  escape  arthritic  gout 
transmit  more  certainly  than  the  men  ;  paternal 
heredity  is,  however,  worse  than  maternal. 

The  expectation  of  life  of  a  gouty  person 
under  twenty-five  is  about  six  years  less  than 
that  of  a  non-gouty  person.  This  difference 
gradually  grows  less  and  less  with  advancing 
years  until  sixty,  Avhen  there  is  still  a  year 
against  the  gouty  person.  After  seventy  there 
is  no  difference  in  the  expectation  of  life. 
Authorities  differ  in  their  estimate  of  the  value 
of  goutj^  lives  for  assurance.  Some  reject  in 
many  cases  and  add  twenty  to  twenty-five  per 
cent,  in  those  accepted.     Others  think  that  if  a 


gouty  person  over  thirty  has  escaped  all  symp- 
toms, and  is  free  from  bad  habits,  he  may  be 
taken  at  ordinary  rates.  If  there  be  any 
albuminuria  or  glycosuria  in  a  gouty  person 
the  proposal  should  be  rejected,  and  the 
habitual  indulgence  in  sweet  wine  or  malt 
Hquors  in  a  person  who  has  attacks  should  also 
call  for  refusal. 

Respiratory  Organs — 

Epistaxis,  if  recurrent  in  a  young  proposer 
otherwise  quite  sound,  generally  means  some 
local  lesion  of  the  nasal  mucous  membrane,  and 
this  should  be  put  right  before  a  policy  be 
issued.  In  older  people  it  generally  means 
some  disease  of  the  blood-vessels  or  kidneys, 
evidence  of  which  ought  to  be  carefully  sought 
for.     Such  a  life  would  be  unacceptable. 

Post-nasal  Adenoids  should  be  removed  before 
a  policy  be  issued. 

Hay  Fever  need  not  influence  the  issue  of  a 
policy,  but  if  nocturnal  asthma  accompanies  it 
this  latter  condition  must  be  the  weighty  one. 
(See  Asthma.) 

Pulmonary  Lesions.  Any  chronic  lesion, 
such  as  bronchitis  or  emphysema,  would  prob- 
ably forbid  insurance.  Asthma  in  its  spas- 
modic intermittent  form,  if  the  attacks  are  not 
frequent  or  severe,  need  not  necessarily  debar, 
as  asthmatics  are  often  long-lived  people. 
Some  addition  to  a  policy  would,  however,  be 
necessary. 

A  history  of  pleurisy  from  chill,  or  idiopathic 
pleurisy,  or  of  dry  pleurisy,  is  always  imjDortant, 
since  about  one-third  of  the  persons  who  have 
had  it  develop  tuberculosis.  Whenever  a  his- 
tory of  it  is  given  the  lungs  must  be  examined 
with  special  care  to  see  that  there  is  nothing 
left  of  the  disease  and  no  thickening  of  the 
pleurae  or  limitation  of  movement  of  the  lungs 
present. 

Hcemoptysis — that  is,  true  bleeding  from  the 
lungs — is  a  serious  symptom.  If  it  has  arisen 
from  an  injury  or  strain  some  years  previously 
and  has  left  no  trace  in  the  lungs,  and  the 
proposer  be  otherwise  unexceptionable,  there  is 
no  reason  why  he  should  not  be  accepted  at 
ordinary  rates.  If  it  arises,  as  it  not  un- 
commonly does,  from  heart  disease,  the  case 
would  be  uninsurable.  If  it  is  of  tuberculous 
origin  no  proposer  below  fort}^  who  gives  a 
history  of  it  should  be  accepted.  If  a  proposer 
over  forty  gives  a  history  of  ha?moptysis  over 
fifteen  years  previously  and  has  a  tuberculous 
family  taint,  but  has  been  quite  well  in  the 
interval,  is  of  good  weight  for  height  and  in 
good  condition,  and  also  has  no  signs  of  disease 
beyond  a  cicatrix  in  the  apex,  if  he  lives  a 
healthy,  abstemious  out-of-door  life,  it  may  be 
safe  to  issue  a  policy  for  a  limited  term  of  years 
at  ordinary  rates. 
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Phthisis.  One  of  the  greatest  risks  of  in- 
surance companies  is  phthisis,  and  great  care 
must  be  exercised  in  deciding  on  a  proposal 
with  any  phthisical  taint  in  the  family.  Phthisis 
itself  is  not  hereditary,  but  the  predisposition 
to  providing  a  favourable  soil  for  the  growth 
of  the  tubercle  bacillus  is.  Therefore  family 
history  on  this  point  must  be  investigated  with 
the  greatest  care,  and  any  such  vague  causes  of 
death  as  childbed,  asthma,  bronchitis,  congestion 
of  the  lungs,  general  decline  (in  young  people), 
etc.,  such  as  may  be  used  as  euphemisms  to  save 
the  famih''s  feelings,  or  to  cloak  ignorance  on  the 
part  of  the  doctor,  must  be  received  with  due 
suspicion  and  investigated  with  careful  cross- 
examination,  especially  as  to  the  duration  of 
the  illness  and  the  symptoms  present.  If  a 
parent  has  died  of  the  disease  the  history  of 
the  grandparents  and  uncles  and  aunts  should 
be  investigated,  because  odd  cases  do  occur 
in  families  not  tainted  T\ith  the  disease,  and 
these  have  not  such  marked  importance  as  those 
occurring  in  phthisical  families. 

Many  companies  are  guided  in  their  decisions 
on  phthisical  risks  by  the  principles  known  as 
"Thompson's  Risks. ^' 

{A)  Least  Bad  Cases.  Phthisis  in  one  sister 
(it  is  worse  if  in  a  brother)  and  one  collateral 
relation. 

(B)  Bad  Cases.  Implication  of  a  brother 
and  sister ;  many  collaterals,  especially  on  the 
mother's  side ;  and  if  there  be  evidence  of 
sexual  limitation;  and  the  father's  heredity 
alone. 

(C)  Very  Bad  Cases.  Implication  of  grand- 
parents ;  the  father,  with  one  or  other  of  the 
children ;  collateral  relations,  pointing  to 
atavism ;  the  implication  of  many  brothers 
and  sisters  ;  famih^  asthma  ;  haemoptysis  with- 
out family  implication ;  and  the  mother's 
heredity  alone. 

{D)  Mostly  to  be  Rejected.  Implication  of  the 
father,  with  many  members  of  the  family;  the 
mother,  with  other  members ;  the  grandparents 
and  parents,  or  many  members  of  the  family; 
double  heredity  and  haemoptysis  mth  family 
implications. 

The  age  is  very  important,  and  Thompson 
divides  the  periods  of  life  into  four. 

1.  Below  25.  Accept  no  case  with  family 
histor}'-  of  phthisis. 

2.  25-35.  Reject  the  class  D  until  after 
45,  and  the  B  and  C  until  28.  From  28-35  add 
five  years  to  premium  of  B  and  seven  to  that 
of  C. 

3.  35-45.  Add  3  to  5  years  to  B  and  5  to 
7  to  C.     Take  A  ^dthout  any  extra. 

4.  After  45.  Almost  all  A,  B  and  C  classes 
may  be  assured,  though  paternal  heredity  may 
still  demand  addition.  Of  class  D  many 
members   implicated   constitute   a   great   risk, 


whilst  double  heredity  and  family  haemoptysis 
are  perhaps  too  risky  for  assurance  at  all. 
Any  of  the  other  cases  must  still  be  taken 
cautiously. 

Female  Lives.  The  risk  during  child-bearing 
is  so  great  that  it  is  inadvisable  to  take  any 
woman  before  forty-eight  with  phthisical  history. 
Child-bearing  over,  policies  may  be  issued  at 
slight  additional  rates  and  especially  light  in 
event  of  paternal  heredity  being  present. 
Maternal  heredity  is  more  dangerous,  and  no 
case  of  double  heredity  is  acceptable. 

As  opposed  to  influence  of  heredity  is  that 
of  longevity,  and  this  may  ease  any  addition 
to  premiums. 

Under  weight,  not  light  weight,  is  a  serious 
matter,  as  it  shows  inability  of  the  system  to 
absorb  sufficient  food  and  therefore  to  predispose 
towards  the  invasion  by  tubercle  bacilli. 

After  thirty  a  robust  physical  condition, 
with  Avell-developed  chest  and  good  respiratory 
movements,  good  personal  habits  and  healthy 
occupation  allowing  plenty  of  out-of-door  life, 
will  outweigh  a  good  deal  of  hereditary  tendency. 

The  personal  age,  history,  condition  and  habits 
are  therefore  of  primary  importance. 

Other  Forms  of  Tuberculosis — 

Enlarged  glands  in  the  neck  may  be  reported 
in  the  past  medical  history.  These  may  have 
been  due  to  some  chronic  irritation — the  mouth 
or  naso-pharynx — and  have  passed  off  without 
suppuration ;  they  then  mean  nothing.  Caseating 
glands  are  almost  certainly  tuberculous,  but 
suppuration  may  take  place  from  other  causes, 
such  as  scarlatina.  All  cases  of  undoubted 
tuberculosis  in  childhood  must  be  carefully 
considered.  If  it  is  some  years  since  the  glands 
have  ceased  to  give  trouble  and  the  applicant 
is  otherwise  unexceptionable  he  may  be  accepted 
at  ordinary  rates.  If  he  has  other  bad  points 
the  case  is  more  or  less  unacceptable,  and  each 
must  be  decided  on  its  own  merits. 

Tuberculous  bone  lesions  are  more  serious. 
If  amputation  has  been  necessary  and  the 
health  is  quite  sound  the  case  has  an  insurable 
value,  probably  more  than  where  conservative 
surgery  has  saved  a  hmb.  Some  authorities 
accept  all  persons  who  have  suffered  from  hip 
disease  in  childhood  if  they  have  reached  the 
age  of  thirty-five  or  forty  and  they  are  otherwise 
sound. 

Genito-urinary  tuberculosis  is  uninsurable. 

Circulatory  Organs — 

Heart  Disease.  The  condition  of  the  heart 
muscle  is  the  important  point,  and  not  the  mere 
presence  of  a  murmur.  Some  loud  murmurs 
are  quite  compatible  with  long  life,  as  they 
are  due  more  to  roughening  of  a  valve  than  to 
defect.  This  is  the  case  with  mitral  and  aortic 
systolic  murmurs,  which  may  be  loud  and  yet 
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cause  no  extra  work  on  the  heart.  But  if  there 
is  any  cardiac  enlargement,  even  with  perfect 
compensation,  the  risk  would  be  too  great  for 
insurance  purposes. 

Any  risk  from  cardiac  abnormality  is  much 
less  in  those  who  are  in  easy  circmnstances 
than  in  people  who  have  to  work  hard  for  their 
living. 

Changes  in  the  rhythm  or  character  of  the 
heart  sounds,  as  for  instance  bruit  de  galop  or 
tic-tac  rhythm,  would  debar.  Simple  doubling 
of  the  second  sound  may  be  physiological. 

Occasional  dropped  beats  occur  most  com- 
monly as  reflex  effects  of  functional  stomach 
disturbance  and  need  be  no  bad  sign.  In  some 
persons  a  beat  is  dropped  regularly  every  so 
many  heart  beats,  and  this  goes  on  for  years  and 
may  be  a  family  peculiarity.  In  such  cases  it  is 
advisable  to  make  a  second  examination,  and 
if  much  tobacco  is  being  taken,  after  this  has 
been  stopped  for  a  month.  In  young  or  middle- 
aged  people  these  dropped  heart  beats  jusbj 
mean  absolutely  nothing  wrong  ;  in  older  people 
they  may  indicate  a  gouty  or  senile  heart  and 
are  objectionable,  even  if  no  other  abnormalties 
are  present. 

Cardiac  irregularity  in  which  extra  systoles 
occur,  and  only  some  of  the  heart  beats  pass  to 
the  radial  pulse,  though  it  may  be  physiological 
and  be  unaccompanied  by  any  other  physical 
sign,  is  a  doubtful  risk.  In  one  man  whom  I 
examined,  out  of  120  heart  beats  onlj'^ninety  were 
felt  at  the  wnist,  yet  he  would  follow  the  beagles 
or  walk  miles  without  any  trouble,  and  felt, 
and  thought,  that  he  was  perfectly  well.  His 
risk  was  too  uncertain  for  the  company  to 
accept. 

Nervous  Hearts.  In  a  small  proportion  of 
proposers  the  thoughts  of  a  medical  examination 
cause  quick  action  of  the  heart,  120  or  more 
beats  per  minute,  and  this  keeps  up  during  the 
whole  examination,  though  the  rate  may  slow 
down  and  quicken  up  again  periodically.  A 
pathologically  quick  heart  beat  will  not  vary. 
If  the  pulse-rate  does  not  fall  below  100  a  second 
visit  should  be  asked  for  and  then  the  nervous- 
ness may  have  passed  ofif.  Even  if  it  has 
not  and  the  person  is  otherwise  unexceptionable 
a  nervous  quick  heart  need  not  prejudice  a 
proposal. 

Urinary  Organs — 

Routine  Examination  of  the  Urine.  The 
specific  gravity  should  always  be  taken,  and 
for  this  purpose  it  is  necessarj^  to  have  a  very 
small  urinometer  and  suitable  urine  glass,  for 
often  a  man  can  only  pass  half  an  ounce  or  less 
of  urine,  having  just  emptied  his  bladder.  It 
is  very  inadvisable  to  let  a  proposer  go  %Wthout 
getting  some  urine  from  him,  as  he  may  not  come 
again  for  some  days.     A  specific  gravity  beloA\- 


1008  is  not  satisfactory  and  another  specimen  is 
necessary.  Some  proposers  may  know  that  they 
have  a  trace  of  albumin  and  may  have  been  put 
up  to  having  a  good  drink  before  the  examination, 
to  dilute  the  amount  of  albumin.  If  the  specific 
gravity  be  above  1025  a  reason  for  it,  as  for 
instance  hot  weather,  should  be  given. 

For  albumin  the  heat  and  acidulation  with 
acetic  acid  test  is  the  quickest  and  most  deHcate. 
It  is  specially  useful  where  a  trace  of  albumin 
is  suspected  in  gouty  people  or  where  there  is 
rather  a  hard  pulse.  In  younger,  apparently 
quite  healthy  people  a  faint  haze  can  be 
ignored,  especially  if  the  nitric  acid  in  the  cold 
urine  is  negative. 

For  sugar  the  Fehling  test  should  be  used, 
and  this  should  be  done  by  adding  not  more  than 
an  equal  bulk  of  urine  to  the  solution  and  boihng 
for  half  a  minute.  If  a  distinct  reaction  occurs 
sugar  is  present.  If  the  change  is  slight  the 
phenyl-hydrazin  test  should  be  employed. 

Any  alkalinity  in  the  urine,  especially  in 
elderly  people,  must  suggest  cystitis. 

Shreds  or  flakes  visible  to  the  naked  eye  are 
probably  prostatic  in  origin,  and  need  not 
prejudice  an  otherwise  good  proposal. 

Excess  of  phosphates  is  frequently  met  with 
and  means  nothing. 

High  tension  should  be  sought  for  most  care- 
fully in  any  adult  proposers,  and  if  any  change 
be  suspected  inquiry  must  be  made  as  to  the 
amount  of  urine  passed.  The  first  sign  of 
polyuria  is  generally  noticed  by  the  increased 
frequency  of  micturition  at  night,  any  change  in 
the  daytime  often  being  overlooked,  as  many 
men  micturate  frequently  then  as  a  regular 
thing.  Even  in  early  cases  there  will  be  distinct 
accentuation  of  the  heart  sounds. 

Any  increase  of  tension  with  an  accompanying 
trace  of  albumin  would  be  against  insurance. 

Albuminuria.  Any  trace  of  albumin  in  the 
urine  must  be  carefully  considered.  In  young 
men  below  twentj^-five  a  faint  reaction  with 
boiling  and  acidulation  may  mean  absolutely 
nothing  wrong,  but  in  old  men  it  is  generally 
an  indication  of  some  chronic  change  in  the 
kidneys.  If  polyuria  and  any  increase  of  tension 
accompany  the  change  the  life  should  be  refused. 

Where  albumin  appears  in  an  otherwise  quite 
healthy  individual  a  specimen  of  urine  which  is 
passed  on  getting  out  of  bed  in  the  morning  should 
be  examined,  and  if  this  contains  albumin  there 
is  almost  certainly  a  pathological  change  in  the 
kidneys  and  the  life  should  be  declined. 

When  there  is  no  albumin  in  the  first  urine 
of  the  morning  the  condition  is  probably  one  of 
functional  albuminuria. 

A  microscopical  examination  should  be  made 
in  any  doubtful  cases,  and  the  presence  of  any 
casts  except  a  few  of  the  hj^aline  variety  should 
settle  the  question  against  the  proposer. 
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Pathological  albuminuria  will  be  accompaiiied 
by  other  signs  of  disease,  noticed  in  hardening 
of  the  pulse,  in  accentuation  of  the  cardiac 
sounds  and  in  changes  in  the  heart  itself. 

In  albuminuria  in  the  apparetitly  healthy 
there  is  no  albumin  in  the  urine  passed  after  a 
night  in  bed ;  in  some  instances  over-exercise, 
too  many  eggs  in  the  diet,  cold  baths  and 
blood  of  diminished  coagulability  induce  the 
albuminuria. 

Most  of  these  people  suffer  no  debiHty  what- 
ever from  the  abnormality,  and  the  presence 
of  the  albumin  is  only  recognized  at  the  insurance 
examination. 

At  one  time  some  insurance  companies  would 
not  take  any  of  these  cases,  as  experience  shows 
that  a  certain  percentage  pass  into  pathological 
albuminuria,  and  it  is  impossible  to  tell  which  of 
them  will  do  this.  On  the  other  hand  some 
companies,  and  of  these  more  than  formerly, 
will  accept  them  with  additions  (five  or  ten 
years)  to  a  whole-life  policy,  or  for  endowment 
pohcies  terminable  about  fifty. 

Glycosuria. — Any  considerable  amount  of 
sugar  in  the  urine  forbids  insurance.  A  trace 
of  sugar  raises  difficult  questions.  If  there  be 
a  family  history  of  diabetes  mellitus,  no  policy 
should  be  issued ;  if  not,  more  specimens  of 
urine  should  be  examined,  both  with  Fehling's 
solution  and  the  phenyl-hydrazin  test.  The 
effect  of  a  carbohydrate  and  sugar-free,  or 
excess,  diets  must  be  also  tried.  Some  persons 
pass  a  little  sugar  in  the  urine  after  consuming 
much  sugar,  grajDcs  and  sweet  wine,  or  regularly 
after  one  meal  in  the  day,  and  they  are  too 
risky  lives  to  be  accepted.  If  sugar  appears 
in  only  one  examination  out  of  several  made 
over  tAvo  or  more  months  and  there  is  no 
family  history,  and  the  life  is  othermse  un- 
exceptionable, the  proposal  may  be  accepted 
at  ordinarj^  rates.  But  no  slight  case  should 
be  decided  on  one  examination  of  the  urine 
only. 

Renal  Colic.  A  history  of  renal  colic  need 
not  adversely  influence  insurance  if  the  attack 
has  taken  place  at  least  three  years  previously, 
with  no  recurrence  and  nothing  wrong  noticed 
in  the  urine.  If  two  attacks  have  occurred, 
a  five  years'  interval  is  safer.  No  case  with 
renal  calculus  would  be  insurable. 

Bladder.  Enlarged  prostate,  if  suspected, 
would  debar.  If  a  proposal  be  made  after 
successful  enucleation  in  an  otherwise  good  life, 
a  short-term  policy  might  be  issued. 

Cystitis,  if  present,  would  debar  from  insur- 
ance, and  so  would  vesical  calculi,  or  the  history 
of  such. 

Stricture,  if  present  to  any  degree,  would 
prohibit  insurance. 

Syphilis.  The  effects  of  syphilis  in  its  tertiary 
stages  on  the  nervous  system  are  well  known. 


and  need  not  be  dilated  on  here.  But  its 
effects  on  the  circulatory  system  are  greater 
than  is  often  appreciated.  Thus,  apoplexy 
below  fifty  and  especially  below  forty  years 
of  age,  with  no  primary  kidney  disease,  is  quite 
likely  to  be  of  primary  syphiUtic  origin,  and 
aneurysm  of  the  thoracic  aorta,  coronarj^  arteritis 
and  angina  pectoris  below  these  ages  are  also 
often  due  to  the  same  primary  disease.  Other 
syphilitic  lesions  occur  less  commonly,  but 
those  above  mentioned  are  most  likely  to  cause 
trouble  in  after-lifetime  of  subjects  of  syphilis. 
A  sjrphilitic  proposer  is,  cceteris  paribus,  not 
as  good  a  life  as  a  non-syphilitic  proposer. 
No  case  should  be  accepted  in  which  there  is 
a  doubt  as  to  proper  treatment  having  been 
carried  out,  but  even  proper  treatment  does 
not  always  prevent  sequelae  from  appearing - 
Only  those  proposers  who  are  first-class  lives 
in  other  respects  should  be  considered,  and 
none  should  be  accepted  until  at  least  three 
years  have  elapsed  since  the  date  of  infection, 
I  A^dthout  any  secondary  or  tertiary  symptoms 
having  appeared  in  the  interval.  An  interval 
of  six  years  is  still  safer,  as  fatal  tertiary  lesions 
may  occur  in  this  period  of  time.  Of  course 
no  proposer  showing  any  signs  of  the  disease 
in  any  one  of  its  stages  should  be  accepted; 
and  no  one  acquiring  it  after  forty  j-ears  of 


age. 


The  information  afforded  by  a  properly  carried 
out  Wassermann  reaction  might  influence  the 
decision  on  these  cases.  I  have  had  such 
information  offered  by  a  proposer. 

An  extra  premium  should  be  charged  in  all 
cases,  and  this  should  be  equivalent  to  the 
addition  of  five  years,  under  the  most  favourable 
circumstances,  on  a  whole-life  proposal  from 
a  man  under  thirty.  This  number  of  years 
should  be  added  to  if  emy  unfavourable  cir- 
cumstances of  age,  family  or  personal  history 
be  present  in  addition.  Policies  with  premiums 
limited  to  a  certain  number  of  payments,  or 
terminable  at  fifty,  might  in  favourable  cir- 
cumstances be  issued  at  ordinary  rates. 

Nervous  System. — Most  cases  of  organic  dis- 
ease of  the  nervous  system  should  be  debarred 
from  insurance.  Monoplegias  resulting  from 
infantile  paralysis  in  childhood  need  not  of 
themselves  affect  a  policy. 

Neurasthenia  or  functional  disease  of  the 
nervous  system  must  be  dealt  with  cautiously. 
If  a  man  has  broken  down  from  over-work  and 
worry  of  a  business,  and  has  been  set  up  again 
by  a  few  months'  holiday  and  has  kept  well  for 
a  year  or  more,  and  is  not  running  risks  of 
breaking  down  again,  he  may  be  accepted  at 
ordinary  rates  if  otherwise  a  good  life.  If 
neurasthenia  develops  in  a  man  with  no 
occupation  the  risks  are  uncertain. 

Tic  doulotireux  debars  from  insurance.     The 
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pain  is  so  severe  that  it  sometimes  leads  to 
suicide,  or  to  the  necessity  of  a  very  severe 
operation. 

Epilepsy  would  prohibit  insurance. 

Mental  diseases  would  hardly  ever  call  for 
consideration  in  a  proposer,  unless  it  be  a 
question  of  heredity.  Many  lunatics  live  the 
fuU  expectation  of  life,  but  some  do  not.  In 
such  a  proposal  a  report  from  a  specialist  would 
be  advisable. 

Reflexes.  Knee-jerk.  Lively  knee-jerks  are 
frequently  met  Avith  in  nervous  people  in 
insurance  examinations.  Unless  there  be  some 
other  defect  they  indicate  no  pathological 
change.  Ankle  clonus  is  never  present  in 
these  nervous  cases.  Any  pupil  reflex  change, 
nystagmus  or  speech  defects  present  as  well 
would  mean  some  serious  disease,  and  probably 
ankle  clonus,  and  the  extensor- tendon  reflex 
would  be  found  also.  Absent  knee-jerks 
generally  mean  organic  nervous  disease,  but  it 
is  stated  that  they  may  be  absent  in  perfectly 
healthy  individuals.  The  previous  history 
would  be  very  important  in  such  cases. 

Any  marked  difference  in  the  reaction  on 
the  two  sides  would  suggest  general  paralysis. 

Pupils.  Abolition  of  the  pupil  reflexes 
means  organic  disease  of  the  nervous  system. 
Sluggish  reaction  or  pin-point  pupils  also 
suggest  this.  Inequality  and  irregularity  are 
very  serious  signs,  although  slight  degrees  of 
the  former  may  be  met  with  in  healthy  people, 
the  difference  being  congenital.' 

Argyll-Robertson  pupil  means  organic  disease 
of  the  nervous  system. 

Ear.  Chronic  deafness  due  to  nerve  or  drum 
lesions,  or  to  dry  catarrh  in  a  gouty  constitution, 
with  no  other  ear  symptom  accompanying  it 
is,  apart  from  the  risk  of  accidents,  no  bar 
to  insurance. 

Bone  lesions  of  the  middle  and  inner  ears 
causing  purulent  catarrhs  are  dangerous,  as 
secondary  brain  disease  often  develops  from 
them.  If  a  discharge  has  really  ceased  the 
outlook  is  more  favourable,  according  to 
the  length  of  time  which  has  elapsed  since 
the  discharge  ceased.  Two  years  is  the  least 
limit  that  should  be  taken,  but  serious  bone 
lesions  may  remain  latent  over  longer  periods 
of  time,  and  then  become  active.  When  an 
operation  has  relieved  the  discharge,  if  all  is 
well  about  a  year  afterwards,  the  case  may 
safely  be  accepted  at  ordinary  rates. 

Alcohol.  Any  tendency  to  alcoholic  excess, 
whether  ihherited  or  acquired,  should  forbid 
insurance.  Those  who  are  really  moderate 
in  their  habits  are  as  good  lives  as  total 
abstainers,  but  moderation  is  often  a  difficult 
thing  to  estimate,  the  question  being  chiefly 
one  of  personal  idiosyncrasy. 

When  a  proposer  smells  of  drink  even  after 


a  meal,  especially  when  his  pulse  is  full  and 
bounding,  he  almost  certainly  is  not  a  moderate 
man.  Regular  drinking  between  meals  and 
treating  with  alcoholic  liquors  at  business 
generally  means  immoderation.  Publicans  are 
also  lives  to  be  suspected.  When  any  doubt 
exists  as  to  the  proposer's  habits,  the  informa- 
tion afforded  by  the  personal  references  is  often 
of  the  greatest  value.  The  appearance  of  a 
proposer,  his  voice  and  a  history  of  morninw 
nausea  might  afford  confirmatory  evidence 
of  suspected  alcoholic  habits. 

If  a  proposer  says  he  is  a  total  abstainer 
he  should  be  asked  how  long  he  has  been 
one,  because  some  heavy  drinkers  turn  total 
abstainers — for  a  time. 

Malignant  Disease.  The  chief  mortality  from 
cancer  occurs  late  in  life,  ninety-five  per  cent, 
of  deaths  taking  place  over  thirty-five  years  of 
age,  eighty  per  cent,  over  forty-five,  seventy- 
five  per  cent,  between  forty-five  and  seventy- 
five.  The  most  fatal  period  is  the  decade 
fifty-five  to  sixty-five.  Even  above  seventy-five 
a  large  number  of  deaths  are  due  to  cancer.  The 
chances  are  five  to  one  that  a  person  ^\\Vl  not 
die  of  cancer  before  forty-five,  and  five  to  three 
that  he  -will  not  die  before  fifty-five.  The  age 
of  death  from  cancer  is  in  great  contrast  to  that 
from  phthisis. 

Males.  Death  from  cancer  occurs  as  a  rule 
'  so  late  (fifty-five  to  sixty-five  maximum  decade) 
in  males  that  the  risk  would  be  almost  neutral- 
ized in  the  case  of  a  policy  payable  at  sixty, 
better  still  at  fifty-five.  The  death  even  of  both 
parents  from  cancer,  which  is  a  rare  event, 
need  not  modify  the  rule,  since  it  depends  on 
the  expected  age  at  death.  For  a  whole-life 
policy  some  addition  to  the  premium  ma}^  be 
required.  One  death  from  cancer  in  a  family 
may  be  neglected,  two  deaths  require  ^.n 
addition,   rarely   rejection. 

Females  are  worse  cancer  risks,  more  being 
affected  and  at  an  earlier  age  (forty-five  to 
fifty-five  maximum  decade)  than  men.  In  a 
whole-life  policy  the  death  of  even  one  relative 
should  be  taken  into  account,  the  mother's 
requiring  a  substantial  addition.  If  one  other 
female  relative  has  died  also  from  cancer  the 
risk  is  serious,  if  not  prohibitive.  There  is 
the  special  risk  arising  from  the  frequency  with 
which  cancer  of  the  breast,  and  perhaps  of  the 
pelvic  organs,  is  transmitted  by  inheritance. 
Therefore  two  female  deaths  in  the  family 
(including  the  mother)  from  cancer  of  the  breast, 
and  probably  of  the  uterus  too,  makes  the  life 
ineligible  for  assurance.  The  age  at  which 
any  life,  male  or  female,  is  accepted  must,  of 
course,  be  taken  into  account  in  deciding  the 
amount,  if  any,  that  is  added  to  the  premium. 

Thyroid  Gland.  Simple  enla.rgement,  or  the 
so-called  "  Derbyshire  neck,"  generally  has  no 
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effect  on  the  system  beyond  that  of  possible 
pressure.  If  the  gland  has  been  present  for 
some  years  with  no  sign  of  tending  to  increase, 
the  case  may  be  accepted,  but  not  other^vise. 
Graves'  disease  and  myxoedema,  or  a  historj^ 

I    of  either,  would  debar. 

Spinal  Curvature.  The  insurance  value  of 
these  cases  depends  on  the  cause  of  the  disease, 
whether  tuberculous  or  not,  and  on  the  presence 

k    or  absence  of  any  pressure  on  the  viscera. 

'  Pott's  Curvature  or  Spinal  Tuberculosis  is 
practically  uninsurable,  the  average  age  of 
death  in  thirty-one  cases  being  49-5  years. 

i        Curvatures  not  due  to  Disease  of  the  Vertebra;. 

f  The  round  back,  simple  lordosis  and  slight 
scohosis,  which  frequently  arise  from  habitual 
adoption  of  a  faulty  body  position,  are  accept- 
able at  ordinary  rates  in  otherwise  quite  healthy 
people. 


Kyphosis  and  paralytic  lordosis  are  acceptable 
conditionally,  according  to  the  extent  of  the 
paralysis  and  the  degree  of  deformity,  and  if 
they  are  due  to  infantile  paralysis.  Spondylitic 
kyphosis  runs  a  slow  chronic  course,  and  is 
acceptable  conditionally  with  policies  terminable 
at  forty-five  to  fifty  years.  Inflammatory 
ankylosis  of  the  vertebral  column,  grave 
kyphosis  with  rheumatic  arthritis  and  chronic 
rheumatic  disease  of  the  spine  should  be  refused. 
Severe  scoliosis  and  kypho-scoHosis  are  only 
acceptable  in  very  favourable  cases  for  policies 
terminating  at  the  age  of  forty  or  forty-five 
years. 

Infantilism  or  dwarfism  in  any  form  would 
be  probably  undesirable  for  insurance  purposes, 
the  prospects  of  life  being  uncertain. 

E.  M.  B. 
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then  dropped  carefully,  face  downwards,  upon 
a  second  slip.  The  two  are  then  separated  by 
a  sliding  movement.  A  very  thin  film  is  aimed 
at.  If  slides  are  used,  the  short  edge  of  a  slide 
is  allowed  to  touch  the  drop  of  blood  at  its 
centre,  and  is  then  placed  in  an  inclined  position 
upon  a  second  slide  lying  horizontally.  The 
drop  of  blood  will  spread  along  the  edge  of  the 
first  slide ;  this  is  now  drawn  steadily  along  the 
horizontal  slide,  upon  Avhich  a  thin  film  of 
blood  is  then  deposited.  The  films  are  allowed 
to  dry  in  the  air,  without  the  aid  of  heat. 

The   Haemoglobin 

The  colouring  matter  of  the  red  cells  is 
measured  as  a  percentage,  the  standard  (100 
per  cent.)  being  chosen  to  represent  the  amount 
usually  found  in  healthy  adult  men.  The 
estimation  may  be  made  with  Haldane's  modifi- 
cation of  Gower's  hsemoglobinometer. 

1.  Estimation  of  Hcemoglobin.  The  liquid 
in  tube  A  serves  as  the  standard  colour.     The 


THE  HISTOLOGICAL  EXAMINATION  OF  THE 

BLOOD 

The  following  are  the  more  important  facts 
which  may  be  elicited  by  a  clinical  examination — 

1.  Haemoglobin  :  the  relative  amount  present. 

2.  Red  cells :  the  absolute  number ;  their 
shape,  size,  and  staining  properties ;  the  presence 
of  nucleated  cells. 

3.  White  cells  :  the  absolute  number ;  their 
character  and  the  number  of  each  kind. 

4.  The  Colour  Index,  i.  e.  the  ratio  between 
the  percentage  of  haemoglobin  and  the  number 
of  red  cells. 

Obtaining  the  Blood 

Blood  for  these  examinations  may  be  ob- 
tained from  the  lobe  of  the  ear  or  the  end  of 
the  finger.  The  skin  in  either  situation  is  well 
rubbed  with  cotton  avooI  soaked  in  ether,  or 
merely  washed  with  soap  and  water.  A  bold 
prick  is  then  made  with  a  sharp  bayonet-shaped 
needle,  and  the  blood  which  oozes  from  the 
puncture  is  collected  as  described  later.  Should 
blood  not  ooze  freely,  pressure  may  be  applied 
at  a  distance  from  the  prick.  The  blood  may 
be  (a)  examined  as  a  fresh  specimen  under 
the  microscope ;  (6)  spread  into  films  and  then 
stained  by  Leishmann's  solution,  or  Ehrlich's 
tri-acid  dye  ;  (c)  collected  into  one  or  more 
of  the  special  pipettes  for  certain  quantitative 
or  qualitative  estimations  to  be  described 
later. 

Microscopical  Examination  of  Fresh  Blood 

This  is  not  of  very  extended  value  in  practical 
medicine.  The  principal  points  that  can  be 
observed  are  :  (1)  The  malarial  parasite  may  be 
seen,  and  its  development  watched.  (2)  Ab- 
normal shapes  and  sizes  of  the  red  cells  may  be 
studied  in  pernicious  anaemia.  (3)  The  presence 
of  abnormal  numbers  of  white  cells  may  suggest 
the  existence  of  leukaemia,  or  of  leucocytosis. 

Preparation  of  Blood  Films 

Blood  films  should  always  be  jjrepared  when- 
ever a   "  blood-count  "  is  undertaken.     Films 

may  be  made  either  on  large  cover-slips  or  on  tube  B  has  the  same    internal  diameter  as  A, 

slides.     The  glass  must  be  quite  clean  and  free  and  is  graduated  in  percentages.     A  little  water, 

from   grease.     This   is   secured    by    boiling   in  up   to   about    the   20  per  cent  mark,   is  first 

strong   nitric    acid   or   potassium    bichromate,  put  in  the  tube  B.     Blood  is  now  sucked  up 

rinsing  in  running  Avater,  and  keeping  under  into  the  pipette  D,  which  must  be  clean  and 

absolute   alcohol.     If   cover-slips    are    used,    a  dry,  as  far  as  the  mark  (20  c.mm.).     The  point 

slip  is  taken  in  a  pair  of  forceps  and  allowed  of    the    pipette    is    wiped,    then  inserted    just 

to  touch  the  drop  of  blood  at  its  centre,  and  is  beneath  the  surface  of  the  water  in  tube  B,  and 
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Fig.  1. — Haldane's  Hsemoglobinometer. 
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the  blood  is  gently  blown  out.  The  pipette  is 
kept  in  the  same  position  and  is  rinsed  several 
times  with  the  water.  The  tube  B  is  now  rolled 
rapidly  between  the  hands  to  mix  the  blood  and 
water,  and  a  stream  of  coal  gas  is  passed  into 
it  for  a  few  seconds  by  means  of  the  rubber 
tube  and  cap  G,  which  is  made  to  fit  over  a 

;  gas  burner.  As  the  rubber  tube  is  withdrawn, 
ff  with  the  gas  still  passing,  the  end  of  B  is  closed 
with  the  forefinger,  and  by  repeated  inversion 
the  liquid  is  made  to  pass  up  and  down  the 
tube  several  times  so  as  to  saturate  the  haemo- 
globin with  CO.  Water  is  now  added  drop 
by  drop  from  the  drop  bottle  E,  the  tube  being 

,     inverted  after  each  addition.     This  procedure 

\  is  repeated  until  a  point  is  reached  at  which 
the  tints  of  the  liquids  in  the  tw^o  tubes  are 
equal.  The  reading  is  then  taken.  In  judging 
of  the  equality  of  the  tints,  the  tubes  should 

\  be  held  against  the  light  from  the  sky,  or,  if 
artificial  light  be  used,  against  the  light  from 
an  opal  glass  shade. 

2.  Increase  in  Hcemoglobin  is  occasionally 
found  in  moderate  degree  as  a  physiological 
condition  in  both  men  and  women,  but  espe- 
cially in  the  former.  It  may  merely  denote 
"  rude  health,"  or  it  may  carry  no  significance 
at  all.  In  pathological  conditions  an  increase 
is  found  in  congenital  heart  disease  and  in 
splenomegalic  polycythaemia.  It  has  also  been 
observed  in  diabetes  insipidus. 

3.  Decrease  in  Hcemoglobin.  A  slight  decrease 
may  be  physiological  in  some  town-dwellers. 
As  a  pathological  state  it  is  present  in  every 
case  of  anaemia.  Taken  in  conjunction  with 
the  number  of  red  cells,  the  amount  of  decrease 
gives  important  information  as  to  the  type  of 


chamber.  A  pipette,  for  diluting  the  blocd 
1  in  a  100,  should  be  chosen,  and  one  which 
has  the  101  mark  well  above  the  bulb  is  best. 
Blood  is  sucked  up  the  capillary  tube  to  the 
mark  1.  Any  excess  of  blood  is  quickly  wiped 
off  the  nose  of  the  pipette,  and  some  appropriate 
diluting  fluid  draAvn  up  into  the  bulb  to  the 
101    mark.     The    pipette    is    now    withdrawn 
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Fig.  2. — Thoma-Zeiss  Pipette  and  Counting  Chamber. 


anaemia  that  is  present.  In  itself  the  figure 
is  a  measure  of  the  degree  of  the  anaemia,  but 
gives  no  clue  to  its  type. 

The  Number  of  Red  Cells 

1.  Enumeration.     This  is  best  done  by  the 


Fig.  3. — Method  of  Counting  Cells. 

from  the  fluid,  and  rotated  rapidly  for  a 
minute  to  ensure  thorough  mixing  of  the  blood 
and  diluting  fluid.  The  diluting  fluid  in  most 
general  use  is  Toison's  fluid,  which  may  be 
obtained  in  "  soloid  "  form.  This  fluid  stains 
the  leucocytes  a  faint  violet  colour,  but  leaves 
the  red  corpuscles  almost  unstained.  About 
one-third  of  the  contents  of  the  bulb  are  now 
blown  out,  and  a  small  drop 
of  the  remainder  is  placed 
upon  the  centre  of  the  cell 
on  the  counting  slide.  The 
special  cover-slip  is  put  over 
the  drop,  which  should  be  of 
such  size  as  just  to  fill  the 
cell  when  the  cover-slip  is 
gently  pressed  down.  If  the 
drop  is  too  large,  the  slide 
and  slip  must  be  cleaned  and 
dried  and  a  smaUer  drop  of 
the  mixture  must  be  used. 
The  corpuscles  are  allowed  to 
settle  and  are  then  counted. 
Fig.  3  represents  a  part  of 
the  field  of  the  microscope 
when  one-sixth  objective  and  No.  2  eye-piece 
are  used.  The  corpuscles  lying  over  the  greater 
part  of  the  figure  have  been  omitted  for  the  sake 
of  clearness.  The  arrow  indicates  the  order  of 
the  small  squares  on  the  slide  which  it  is 
recommended  to  follow  in  making  the  count. 


use   of   a    Thoma-Zeiss  pipette    and    counting  [  Cells  lying  on  the  top  and  left-hand  lines  are  to 
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be  counted  and  those  lying  on  the  bottom  and 
right-hand  hnes  of  the  square  are  omitted. 
Thus,  in  the  diagram,  cells  marked  in  black 
are  counted,  those  shown  in  white  are  not. 
In  this  way  all  the  cells  will  be  counted 
that  lie  within  the  large  square,  and  half  of 
those  that  lie  partly  withm  and  partly  outside 
it.  Experience  has  shoAvn  that  counting  five 
large  squares  yields  a  result  that  is  very  trust- 
worthy. Then  if  x  be  the  number  of  cells  in  the 
five  large  squares,  the  number  of  red  cells  in 
1  c.mm.  of  blood  is  a;  x  5000.  The  number  of 
red  cells  present  in  the  blood  of  healthy  adult 
men  is  about  5,000,000  per  cubic  millimetre.  If 
there  is  no  other  unusual  feature  about  a  blood 
examination,  any  figure  lying  between  4,500,000 
and  5,500,000  may  be  taken  as  being  within 
the  range  of  health. 

2.  Increase  in  the  number  of  Red  Cells  (erythro- 
cytosis;  polycythsemia).  This  is  found  in  the 
same  conditions  mentioned  as  causmg  increase 
in  hsemoglobin  —  congenital  heart  disease, 
chronic  cyanosis  with  splenomegaly,  and  dia- 
betes insipidus.  In  congenital  heart  disease, 
the  count  may  rise  as  high  as  12,000,000.  In 
splenomegalic  polycy  thsemia  the  red  cells  usually 
vary  between  6,000,000  and  10,000,000. 

3.  Decrease  in  the  number  of  Bed  Cells  (erythro- 
penia  :  oligocythsemia).  A  condition  which,  in 
more  or  less  degree,  accompanies  almost  every 
disease,  and  constitutes  a  cardinal  feature  in 
all  forms  of  anaemia  {vide  infra). 

The  Colour  Index 

1.  The  proportion  of  haemoglobin  to  the 
number  of  red  cells  present  is  termed  the 
"colour  index."  Haemoglobin  is  estimated  as 
a  percentage ;  red  cells  are  counted  in  absolute 
numbers;  to  obtain  the  index  it  is  therefore 
necessary  to  reduce  the  number  of  red  cells  to  a 
percentage,  5,000,000  being  taken  as  100  per 
cent.     Thus — 

_  per  cent  of  haemoglobin       100 

per  cent  of  red  cells  100 

=  1  (in  health). 
But  it  is  rare  to  find  an  index  of  1*0  in  healthy 
persons;  it  is  more  often  a  little  less  than  1-0, 
because  the  haemoglobin  tends  to  be  less  than 
100  per  cent,  by  most  of  the  instruments  used 
in  its  estimation. 

2.  Increase  in  the  Colour  Index  is  seldom  seen 
except  in  pernicious  anaemia,  in  which  disease 
it  is  the  rule.  It  may  be  as  high  as  2-0.  The 
colour  index  is  sometimes  raised  in  leukaemia. 

3.  Decrease  in  the  Colour  Index  is  seen  in  all 
cases  of  secondary  anaemia  and  in  chlorosis. 

Types  of  Anaemia 

In  health  the  erythrocyte  is  a  non-nucleated 
biconcave  disk  measuring,  with  great  con- 
stancy,    about     7  /x.    in    diameter.     It    stains 


fairly  well  with  acid  dyes  (oxjrphilic).  In 
severe  grades  of  anaemia  the  following  abnormal 
features  may  be  observed — 

1.  Small  cells  (microcytes). 

2.  Large  cells  (macrocytes).  No  special  signi- 
ficance attaches  to  these  cells. 

3.  Nucleated  cells  (erythroblasts)  are  of  two 
kinds,  and  it  is  essential  to  recognize  these  two 
varieties  because  they  possess  a  different  sig- 
nificance, (a)  The  nucleus  is  relatively  small 
in  proportion  to  the  protoplasm,  and  stains 
deeply  Avith  basic  dyes ;  the  nucleus  may  be  lobed. 
This  cell  is  termed  normoblast.  It  occurs  in 
the  blood  soon  after  a  severe  haemorrhage,  is 
common  in  the  anaemias  of  childhood,  in  leu- 
kaemia, and  in  marked  degrees  of  anaemia  in 
adults.  Its  presence  is  not  of  bad  prognostic 
import,  (b)  The  nucleus  is  relatively  large  in 
proportion  to  the  protoplasm,  and  stams  feebly 
with  basic  dyes ;  the  protoplasm  itself  often 
stains  badly.  This  cell  is  termed  megaloblast. 
It  is  seen  in  some  cases  of  leukaemia,  and  in 
the  most  severe  grades  of  anaemia  of  the  pernici- 
ous type,  when,  according  to  many  observers, 
it  indicates  that  the  case  is  one  of  primary 
pernicious  anaemia,  and  not  one  of  secondary 
anaemia  of  the  pernicious  type. 

4.  Abyiortnal  shapes  (Y^oikHocytes).  A  variety 
of  distorted  shapes  may  be  observed  in  anaemic 
blood,  and,  in  extreme  cases,  cells  with  scarcely 
any  contour  at  all.  These  marked  changes  are 
associated  chiefly  with  pernicious  anaemia. 

5.  Abnormal  staining  (poh^chromatophilia). 
This  may  be  a  uniformly  feeble  staining,  a 
stippling,  or  a  variable  depth  of  staining  in 
different  cells.  Such  changes  are  common  in 
cells  of  abnormal  size  and  shape. 

The  Number  of  White  Cells 

Enumeration  of  White  Cells.  This  is  under- 
taken in  the  same  manner  as  the  enumeration 
of  the  red  cells  {vide  supra).  If  a  count  of  the 
white  cells  only  is  required,  a  0"5  per  cent, 
solution  of  acetic  acid  tinged  with  methyl  green 
may  be  used  as  the  diluting  fluid — this  solution 

[  renders  the  red  cells  invisible,  but  makes  the 
white  cells  more  conspicuous. 

Having  filled  the  counting  cell  with  the  diluted 

I  blood,  the  tube  of  the  microscope  is  so  adjusted 
that  the  field  of  the  ^  objective  just  includes 
eight  small  squares  in  its  diameter.     The  field 

I  thus  includes  fifty  small  squares.     The  slide  is 

\  now  moved  about,  and  the  leucocytes  are 
counted  in  twenty  fields.  If  x  be  the  number 
of  cells  thus  counted,  there  are  x  X  400  white 

1  cells  per  c.mm.  of  blood. 

The  number  of  white  cells  present  in  healthy 
adult    blood    varies    between    6000    and    8000 

■  per  c.mm. 

Quantitative  changes  in  the  white  cells  are 
much  more  complex  than  in  the  case  of  the  red 
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cells,  because  there  are  different  kinds  of  white 
cells  in  the  blood.  The  "'  differential  count  " 
of  the  white  cells  in  healthy  adult  blood  is  as 
follows — 

Number  per 
Percentage.  c.mm. 

Pohinorphonuclear  . .  65-75    ....  5000 
(the  leucocyte). 

Small  h-mphocyte    . . .   20-25    1500 

Large  l,\Tnphocyte    . .  .      3-5     300 

Eosinophile 2-4     150 

Basophile 0-0*5   ....  50 


rooo 


Leucocytosis 


An  increase  in  the  number  of  polymorphous 
cells  is  termed  a  leucocytosis.  It  is  always 
sj-mptomatic  of  some  other  disease  process. 
Its  presence  is  usually  decided  merely  upon 
a  count  of  total  cells,  without  a  differential 
count ;  but  this  method  involves  a  possible 
fallacy,  because  it  cannot  be  said  with  certainty, 
in  counting  the  white  cells  by  the  Thoma-Zeiss 
method,  which  cells  are  polymorphous  and  which 
are  lymphocytes,  etc.  A  leucocytosis  is  an 
important  clinical  fact,  and  its  demonstration 
frequently  assists  greatly  in  questions  of 
diagnosis  and  prognosis.  Instances  of  leuco- 
cytosis may  be  divided  into  two  classes — 

1.  Physiological  Leucocytosis.  This  is  seen 
in  newborn  infants,  during  pregnancy  and 
after  parturition,  during  digestion,  and  after 
cold  bathing  and  exercise. 

2.  Pathological  Leucocytosis.  This  occurs  in 
a  large  number  of  morbid  states  which  may  be 
grouped  as  folloAA  s — 

(i)  Acute  General  Injections.  The  only  known 
exceptions  are  typhoid  fever,  Malta  fever, 
influenza,  malaria,  measles  and  general  tuber- 
culosis. In  all  other  specific  fevers  a  leucocytosis 
is  found.  All  forms  of  acute  septicaemia  show 
a  leucocj'tosis. 

(ii)  Acute  Local  Injections.  In  erysipelas, 
cellulitis,  acute  abscess,  tonsillitis,  otitis  media, 
appendicitis,  pyelitis,  and  many  other  acute 
infections,  a  leucocytosis  is  almost  invariable. 
When  local  inflammatory  conditions  complicate 
the  specific  fevers  mentioned  under  (i) — which 
are  otherwise  unaccompanied  by  leucocytosis — 
there  is  a  rise  in  the  number  of  white  cells — 
c.  g.  peritonitis  in  typhoid  fever  is  productive 
of  leucocytosis.  The  intensity  of  the  leucocyto- 
sis varies  directly  with  the  tendency  to  pus 
formation  at  the  seat  of  the  local  inflammation. 

(iii)  Chronic  Injective  Conditions  are  associ- 
ated with  a  leucocytosis,  though  usually  less  in 
degree  than  is  seen  in  acute  infections. 

(iv)  Malignant  Disease  in  nearly  all  cases 
gives  rise  to  a  leucocytosis,  especially  when 
the  growth  is  ulcerating  or  increasing  rapidly, 

(v)  Hcemorrhage.     The    initial     decrease    in 
14 


leucocytosis  is  followed  by  an  increase  durino- 
the  stage  of  "reaction."  ° 

(vi)  A  Terminal  Leucocytosis  is  an  almost 
constant  antecedent  of  death. 

Prognostic  Value  oj  Leucocytosis.  Generally 
it  may  be  said  that  if  a  cause  of  leucocytosis 
be  present,  the  higher  the  count  the  better 
the  prognosis.  A  trivial  leucocytosis  occurring 
in  a  case  in  which  a  cause  of  leucocytosis  is 
present  and  the  infection  is  marked,  indicates 
that  the  resistance  of  the  patient  is  low,  or  the 
degree  of  poisonmg  is  severe.  Both  conditions 
may  occur  in  the  same  case.  Thus  in  pneu- 
monia, if  the  disease  is  taking  a  favourable 
course,  the  leucocyte  count  rises  steadily-  until 
the  crisis,  at  which  time  it  becomes  very  high 
(20,000-40,000).  If,  however,  the  patient  is 
debilitated,  or  is  an  alcoholic,  or  if  the  degree 
of  infection  is  very  severe,  this  critical  leucocyto- 
sis may  be  absent.  In  septicaemia  the  leuco- 
cytosis rarely  exceeds  15,000.  In  local  in- 
fections proceeding  to  suppuration,  it  is  quite 
common  to  find  30,000-50,000,  even  in  adults. 

Leucopenia 

A  decrease  in  the  number  of  poljonorpho- 
nuclear  cells  is  termed  leucopenia.  It  occurs 
in  the  following  conditions — 

1.  Acute  Hcemorrhage.  The  reduction  involv- 
ing all  varieties  of  cells  is  not  strictly  a  leuco- 
penia.    It  is  soon  replaced  by  a  leucocytosis. 

2.  Pernicious  Ancemia.  The  white  cell  count 
is  reduced  to  2000-3000. 

3.  Splenic  Ancemia. 

4.  Lymphadenoma  (occasionally). 

5.  Aciite  Specific  Injections,  of  which  the 
following  is  a  complete  list :  malaria,  Malta 
fever,  typhoid  and  paratyphoid  fevers,  measles, 
influenza  and  general  tuberculosis.  In  some 
acute  infections  by  B.  coli,  such  as  cholecj'stitis, 
a  leucopenia  also  occurs.  The  diagnostic  value 
of  a  leucopenia  in  an  acute  febrile  illness  is  thus 
very  great. 

Lymphocytosis 
An  increase  in  the  lymphocytes  in  the  blood 
is  usually  seen  in  pertussis,  active  rickets,  and 
some  forms  of  tuberculosis.     It  is  sometimes 
met  with  in  lymphadenoma. 

Eosinophilia 

An  increase  in  the  eosinophil  cells  occurs  in — 

(i)  Parasitic  Diseases.  Taenia  mediocanel- 
lata,  oxyuris,  ascaris,  ankylostomum  and 
hydatid  disease  all  cause  eosinophilia. 

(ii)  Asthma,  especially  during  the  paroxysm. 

(iii)  Certain  skin  diseases,  such  as  pemphigus. 

BLOOD-CULTURE 

Blood-culture,  undertaken  for  the  purpose 
of  discovering  the  presence  of  micro-organisms, 
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has  become  a  matter  of  primary  importance  in 
the  diagnosis  and  treatment  of  disease.  The 
treatment  of  septicsemia,  whether  by  bacteri- 
cidal serum,  or  by  specific  inoculation,  or  by  a 
combination  of  both,  must  depend  for  its  success 
upon  the  isolation  from  the  patient's  blood  of 
the  micro-organism  present,  and  that  at  as 
early  a  stage  of  the  disease  as  possible. 

By  blood-culture,  the  existence  of  a  septic- 
aemia, and  its  nature  if  present,  can  be  deter- 
mined. 

L  The  Existence  of  Septiccemia.  On  clinical 
grounds  alone  the  diagnosis  of  septicaemia  is 
impossible.  It  is  a  disease  in  which  micro- 
organisms exist  in  the  blood  and  multiply 
there. 

(a)  In  some  cases  the  disturbance  of  the  body 
functions  is  so  slight  that  the  existence  of  a 
general  blood  infection  is  not  suspected.  Thus, 
patients  may  suffer  from  infective  endocarditis, 
with  little  deterioration  in  their  general  health 
for  a  long  time.  Some  dyspnoea,  loss  of  flesh, 
an  anginal  attack,  joint  pains,  an  intercurrent 
illness — either  of  these,  or  some  other  thing, 
may  bring  the  patients  under  close  observation, 
and  the  presence  of  fever  which  does  not  yield 
to  treatment,  leads  to  a  suspicion  of  the  real 
nature  of  their  illness.  The  presence  of  fever 
in  any  case  of  valvular  disease  is  always  to 
be  regarded  with  seriousness,  and,  if  no  quite 
obvious  cause  of  the  pyrexia  be  discovered, 
a  blood-culture  should  at  once  be  undertaken. 

(6)  In  other  cases  the  general  disturbance  is 
very  considerable,  suggesting  a  septicaemia ; 
whereas,  in  reality,  the  patient  is  suffering 
from  a  local  infection  with  an  intense  degree  of 
toxic  absorption.  This  problem  is  not  un- 
common in  the  sphere  of  obstetrics,  and  after 
certain  surgical  operations. 

2.  The  Nature  of  a  Septiccemia.  Micro- 
organisms exist  in  the  blood  in  several  diseases 
which  we  are  not  wont  to  designate  septicaemia. 
Thus  typhoid  bacilli  are  present  in  the  blood 
during  the  first  two  weeks  of  t>'phoid  fever; 
and  pneumococci  can  often  be  demonstrated 
in  the  blood  of  pneumonic  patients.  The 
great  majority  of  cases  of  septicaemia  are  due 
to  one  or  other  of  the  pyogenetic  micro-organ- 
isms, and  run  no  definite  course.  The  causal 
microbe,  be  it  streptococcus,  pneumococcus, 
staphylococcus,  gonococcus  or  influenza  bacillus, 
can  only  be  determined  by  blood-culture. 

There  are  three  available  methods  of  examin- 
ing the  blood  for  micro-organisms — 

1.  Blood-fihns  may  be  made  directly  and 
stained  by  some  suitable  dye— as  Leishmann's. 

It  is  the  only  method  available  when  the 
micro-organism  is  one  which  defies  cultivation 
outside  the  Body,  or  reproduction  of  the  disease 
by  animal  inoculation.  Such  are  the  parasites 
of  malaria  and  sleeping  sickness. 


2.  Animal  Inoculation.  Not  a  convenient 
method,  but  one  which  may  be  reserved  for 
special  cases. 

3.  Blood-culture,  ^'ariou.s  nutrient  media  are 
inoculated  with  the  patient's  blood.  This  is 
the  method  which  is  by  far  the  most  useful. 

Technique 

The  blood  is  obtained  from  a  vein  in  the 
arm,  with  a  sterilized  hollow  needle.  The 
puncture  is  fraught  with  practically  no  dis- 
comfort to  the  patient. 

1.  Preparation  of  the  Patient.  That  arm  is 
chosen  in  which  the  largest  and  most  prominent 
veins  are  seen  beneath  the  skin  of  the  ante- 
cubital  fossa.  The  patient  lies  on  his  back, 
near  the  edge  of  the  bed.  A  good  light  is 
essential.  The  skin  is  cleansed  with  soap  and 
water,  followed  by  ether  or  acetone,  and  is 
temporarily  covered  with  a  piece  of  gauze  or 
lint  soaked  in  the  same  fluid.  Elaborate  efforts 
at  complete  sterilization  of  the  skin  by  chemicals 
are  unnecessar}'.  The  arm  is  now  allowed  to 
hang  out  of  the  bed  and  a  handkerchief  is  tied 
round  it  well  above  the  elbow,  so  as  to  cause 
the  veins  to  stand  out  prominenth'.  In  some 
cases  a  vein  may  be  distinctly  felt  ^^hen  it 
cannot  be  clearly  seen;  the  puncture  is  just  as 
likely  to  be  successful  in  these  circumstances. 

2.  Preparation  of  the  Syringe  and  Needle.  Into 
the  water  in  which  a  5  c.c.  glass  syringe  and 
needle  are  boiling,  a  small  tabloid  of  sodium 
citrate  is  put,  so  as  to  make  a  solution  contain- 
ing about  0"5  per  cent,  of  the  salt.  Needle 
and  syringe  are  now  fitted  together,  and  about  i 
0'5  c.c.  of  the  boiled  citrate  solution  is  taken  i 
up  into  the  syringe.  This  prevents  rapid 
clotting  of  the  blood. 

3.  The  Puncture.  The  syringe  is  taken  in 
the  operator's  right  hand.  The  patient's  arm 
is  held  fullv  extended,  and  at  right  angles  to 
his  body.  The  gauze  is  now  removed  from  the 
arm  and  a  little  ether  is  poured  over  the  skin. 
The  puncture  is  made  as  the  fluid  is  evaporating, 
the  vein  being  supported  by  the  finger  and 
thumb  of  the  left  hand.  The  skin  is  pierced 
immediately  over  the  vein,  the  direction  of  the 
needle  being  made  parallel  with  the  surface  of 
the  skin,  so  as  to  avoid  puncturing  the  posterior 
as  well  as  the  anterior  wall  of  the  vein.  When 
the  needle  enters  the  vein,  a  flow  of  blood  takes 
place  into  the  syringe  without  the  employment 
of  suction,  and  the  piston  may  be  gently  re- 
moved before  the  incoming  blood  until  the 
syringe  is  full.  If  no  blood  flo^^s,  the  most 
probable  accident  is  that  the  posterior  wall  of 
the  vein  is  punctured  and  the  needle  should 
be  withdrawn  a  very  little ;  this  often  leads  to  i 
an  immediate  flow  of  blood.  If  this  does  not 
occur,  the  needle  is  not  in  the  vein  at  all,  and  it 
is  removed  still  further,  but  kept  just  beneath  j 
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the  skin ;  and  a  second  attempt  is  made  to 
puncture  the  vein.  The  syringe  being  full,  the 
needle  is  promptly  withdrawn,  the  handker- 
chief removed,  and  the  arm  raised.  The  skin 
puncture  rareh^  bleeds  and  needs  no  dressing. 
Occasionally  a  small  subcutaneous  hsematoma 
results  if  there  has  been  an  initial  unsuccessful 
puncture — in  this  case  a  firm  bandage  is  applied 
for  a  few  hours. 

4.  Inoculation  of  the  Culture  Media.  The 
method  emploj^ed  depends  upon  whether  the 
culture  tubes  can  be  incubated  forthwith,  or 
must  be  sent  through  the  post  prior  to  incuba- 
tion. 

(a)  The  tubes  can  he  incubated  forthwith. 
The  blood  is  quickly  transferred  to  a  series  of 
broth  tubes  which  are  in  readiness  close  by. 
Other  media  are  rarely,  if  ever,  necessary. 
Half-a-dozen  tubes  containing  10  c.c.  of  broth 
are  used,  roughly  graduated  dilutions  of  the 
blood  being  made  by  adding  a  tenth  of  a 
c.c.  to  the  first  tube,  a  fifth  to  the  second,  a 
half  to  the  third,  and  so  on.  The  first  tube, 
therefore,  contains  blood  in  the  proportion  of 
1  to  a  100  of  broth.  The  objects  in  view- 
are  (i)  to  dilute  any  antibodies  which  may  be 
present,  and  yet  (ii)  to  have  a  good  bulk  of 
blood  in  one  or  two  of  the  tubes. 

Immediately  after  inoculation  the  tubes  are 
rolled  vigorously  between  the  hands,  and  are 
then  incubated  at  37' 5°  C.  In  a  few  hours, 
in  all  but  the  very  dilute  tubes,  a  translucent 
jelly-like  clot  is  found  suspended  in  the  broth. 
In  this  clot  colonies  of  any  micro-organism 
present  usually  develop  as  isolated  whitish 
masses,  easily  distinguished  and  counted. 

(6)  The  tubes  must  be  sent  through  the  post. 
In  this  case  gelatin  tubes  are  used  instead  of 
broth  tubes.  The  gelatin  is  melted  by  placing 
the  tubes  in  water  at  a  temperature  of  30°  C. 
The  blood  is  then  well  mixed  with  the  medium 
in  the  manner  described  under  (a),  and  the 
tubes  are  allowed  to  cool  down  to  the  temper- 
ature of  the  room.  When  the  gelatin  has 
solidified,  the  tubes  are  posted  to  the  patholo- 
gist. This  method  cannot  be  adopted  in  very 
warm  weather  unless  the  tubes  are  packed  in 
ice  or  in  a  Thermos  flask. 

The  examination  of  the  culture  tubes  is  a 
matter  of  bacteriological  technique,  and  there- 
fore does  not  come  within  the  scope  of  this 
article. 

Interpretation  of  Results 

If  the  method  of  blood-culture  described 
above  be  adopted,  contaminations  will  be  found 
to  occur  very  rarely.  If  they  do  occur,  their 
elimination  is  easy.  The  commonest  con- 
taminations are  staphylococcus  epidermidis  albus, 
and  various  sarcince  from  the  skin  or  air. 

Unless    the    same    micro-organism    can    be 


demonstrated  in  each  of  the  tubes,  considerable 
distrust  must  be  entertained  that  it  has  come 
from  the  blood,  unless  its  characters  make  this 
conclusion  practically  certain. 

With  due  regard  to  the  question  of  contamina- 
tions, the  pathologist  will  report  the  presence 
or  absence  of  micro-organisms  in  the  cultures, 
and  if  present  he  will  state  their  character  and 
give  some  idea  of  their  numbers.  This  report 
must  be  taken  in  conjunction  with  the  clinical 
features  of  the  case,  and  with  any  blood-tests 
that  may  have  been  undertaken.  Valuable 
diagnostic  knowledge  though  it  is,  the  mere 
demonstration  of  micro-organisms  in  the  blood, 
apart  from  other  facts  connected  with  the  case, 
gives  little  information  in  regard  to  prognosis. 
It  is  known  to-day  that  micro-organisms  exist 
in  the  blood,  in  the  course  of  more  disease  pro- 
cesses than  was  formerly  thought  to  be  the 
case.  The  almost  hopeless  prognosis  to  which 
their  discovery  once  led  the  physician,  no  longer 
holds  good.  The  associated  condition  is  of 
fundamental  importance  in  any  conclusion  with 
regard  to  prognosis.  It  must  be  remembered 
that  the  typhoid  bacillus  can  be  demonstrated 
in  the  blood  during  the  first  two  weeks  of  a  large 
number  of  even  mild  cases  of  typhoid  fever; 
also  that  the  pneumococcus  can  similarly  be 
demonstrated  in  the  blood  in  many  cases  of 
pneumonia.     In  both  these  instances,  however, 

j  the  number  of  micro-organisms  is  usually  quite 
small.  It  may  be  confidently  said  that  the 
prognosis  is  bad  in  proportion  to  the  number 

I  of  micro-organisms  present.  If,  for  example, 
there  be  evidence  of  ulcerating  endocarditis 
in  pneumonia,  the  number  of  pneumococci  in 
the  blood  is  generally  great,  and  the  prognosis 
is  as  grave  as  it  can  be.  In  typhoid  fever,  the 
later  in  the  course  of  the  disease  that  bacilli 
are  found  in  the  systemic  blood-stream,  the 
worse  the  prognosis,  and  the  isolation  of  the 
bacillus  from  the  blood  after  the  tenth  day 
constitutes  a  very  bad  sign.  T.  J.  H. 

LUMBAR    PUNCTURE 

The  conditions  in  which  lumbar  puncture 
becomes  advisable  are  year  by  year  increasing, 
as  our  knowledge  of  the  cerebro-spinal  fluid 
and  the  changes  which  it  undergoes  in  disease 
is  extended. 

1.  Diagnostic  Indications. 

(i)  Acute  Meningitis.  The  diagnosis  of  this 
disease  from  certain  toxsemic  states  associated 
with  headache,  delirium  and  fever,  may  be 
quite  impossible  on  purely  clinical  grounds. 
Several  of  the  symptoms  of  meningitis  are  not 
infrequently  seen  in  such  cases  as  typhoid 
fever,  pyaemia,  pneumonia,  epidemic  diarrhcea, 
and  middle  ear  disease.  Such  are  headache, 
delirium,     vomiting,    irregular     pulse,    absent 
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tendon-jerks,  stiffness  of  the  neck,  and  Kernig's 
sign.  On  the  other  hand  optic  neuritis  and 
various  parah'ses  are  very  frequently  absent  in 
meningitis,  especially  in  the  early  stages,  when 
diagnosis  is  of  paramount  importance.  Not 
only  is  the  question  of  the  existence  of  menin- 
gitis generally  settled,  but  the  cause  of  the 
meningitis  (when  present)  is  also  often  revealed 
by  a  lumbar  pui;cture.  And  thus  both 
prognosis  and  treatment  raay  be  very  definitely 
assisted. 

(ii)  Chronic  Meningitis  (Pachy-meningitis). 
This  is  usually  a  chronic  disease  of  tuberculous, 
syphilitic  or  traumatic  origin,  mostly  spinal  in 
its  distribution,  and  often  local. 

(iii)  Coma  of  doubtful  origin.  The  import- 
ance of  lumbar  puncture  in  all  cases  can  scarcely 
be  overestimated,  and  contra-indication  does 
not  exist.  A  fractured  skull  may  be  suggested 
bj^  the  presence  of  blood  intimately  mixed  Avith 
the  fluid.  Uraemia  may  be  clearly  manifested 
by  the  discovery  of  a  high  percentage  of  urea. 

(iv)  Parasyphilitic  Affections  of  the  Brain  and 
Cord.  General  paralysis  of  the  insane  and  tabes 
dorsalis  lead  to  recognizable  changes  in  the 
cerebro-spinal  fluid.  In  all  doubtful  cases  of 
these  two  diseases,  lumbar  puncture  should, 
therefore,  be  performed. 

(v)  Meningism.  This  term  is  employed  to 
indicate  the  toxsemic  state  referred  to  in  the 
first  section  when  there  are  no  convincing  signs 
of  organic  disease  of  the  brain  or  meninges. 
Some  neurologists  do  not  mark  off  such  cases  from 
meningitis  proper,  and  conceive  of  them  as  being 
in  reality  mild  cases  of  meningitis.  But  the 
course  of  the  disease,  the  prognosis,  and  above 
all,  the  normal  condition  of  the  cerebro-spinal 
fluid,  completely  justify  the  position  of  those 
who  regard  such  cases  as  meriting  a  separate 
category. 

(vi)  Urcemia.  Emery  considers  that  the 
chemical  examination  of  the  cerebro-spinal 
fluid  affords  the  simplest  test  of  the  functional 
capacity  of  the  kidney.  In  one  case  he  found 
0*4  per  cent  of  urea,  or  ten  times  the  amount 
present  in  health. 

2.  Therapeutic  Indications. 

(i)  In  the  Treatment  of  Meningitis.  Periodic 
drainage  of  the  spinal  meninges,  acting,  it  is 
thought,  by  removal  of  bacteria  and  their 
toxins,  has  been  found  of  distinct  benefit  in 
some  cases  of  acute  meingitis ;  this  is  especially 
so  in  the  treatment  of  meningococcal  meningitis, 
and  under  certain  circumstances  a  small  cannula 
may  be  left  in  situ  for  twelve  hours  or  more. 
It  is  clear  that  the  persistence  of  acute  meningitis 
indicates  removal  of  the  effusion  by  lumbar 
puncture,  and  this  mode  of  treatment  calls  for 
no  special  pathological  training  on  the  part  of 
the  practitioner.  In  tuberculous  meningitis, 
temporary  benefit  is  derived  from  the  puncture 


and  in  some  cases  actual  recovery  has  been 
reported.  But  it  is  difficult  to  believe  that  a 
true  meningitis  was  present  in  these  cases. 

(ii)  The  Relief  of  Intracerebral  Pressure. 
Lumbar  puncture  may  be  performed  to  relieve 
tension.  Coma  is  not  infrequently  replaced 
by  temporary  consciousness  after  the  puncture, 
and  it  is  likely  that  the  progress  of  an  optic 
neuritis  may  be  delayed  by  this  means.  The 
puncture  may,  therefore,  mcII  be  performed 
periodically  in  cases  of  rapidlj^  developing 
optic  neuritis  in  association  with  cerebral  tumour 
due  to  syphilis,  pending  the  action  of  anti- 
syphilitic  drugs.  Trephining,  which  has  been 
performed  with  the  same  object  in  view,  may 
be  reserved  as  a  more  permanent  measure  if 
necessitj'^  arise. 

(iii)  The  Relief  of  Headache.  Temporary, 
but  sometimes  very  marked,  relief  from  head- 
ache, may  follow  the  puncture.  This  has  been 
seen  to  occur  in  cerebro-spinal  meningitis,  in 
cerebral  tumour,  in  sinus  thrombosis,  and  in 
ursemia.  Emery  refers  to  a  similar  beneficial 
effect  in  chlorosis. 

(iv)  The  Introduction  of  Remedial  Substances 
into  the  Spinal  Theca.  In  the  treatment  of 
meningitis,  especially  that  due  to  the  menin- 
gococcus, lumbar  puncture  may  be  performed 
with  a  view  to  the  introduction  of  specific 
sera  into  the  spinal  canal.  In  tetanus,  anti- 
tetanus serum  may  be  given  by  this  route,  and 
good  results  have  been  reported  after  the 
injection  of  magnesium  sulphate.  Drugs  may 
be  used  for  the  induction  of  spinal  analgesia. 
(See  Anaesthetics.) 

Technique 

L  Position  of  the  Patient.  In  the  majority 
of  cases  the  patient  is  actually  ill,  and  the 
recumbent  position  is  obligatory.  He  lies  on 
his  side  near  the  edge  of  the  bed,  with  knees 
drawn  well  up,  head  bent  forwards,  and  trunk 
arched  with  convexity  backwards.  The  lower 
shoulder  must  not  rest  upon  a  pillow  or  the  line 
of  the  spine  will  not  be  straight.  j 

2.  Surface-marking    for    the    Puncture.     The ! 
fourth  lumbar  spine  is  that  lying  nearest  to ; 
the    transverse    line    which    joins    the    hishest 
point  of  the  iliac  crests.     The  puncture  is  made 
between  the  third  and  fourth  lumbar  vertebrae. 
In  an  adult  a  point  is  chosen  about  a  third  of  j 
an  inch  on  one  side  of  the  mesial  line,  at  an 
equal  distance  from  each  spine.     In  children; 
the  puncture  is  made  in  the  middle  line.  '. 

3.  Preparation   of   the   Skin   and  Apparatus.. 
The  skin  is  prepared  by  rubbing  with  swabs,, 
using  soap  and  water,  followed  by  ether — as. 
for  other  punctures.     While  the  patient  is  being 
prepared,  a  10  c.c.  syringe,  with  a  stout  needle, 
at  least  three  inches  in  length,  is  bemg  boiled. 
A  "  Barker's  "  needle  is  very  serviceable,  and: 
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mav  be  used  without   a  syringe,  the  fluid  being 
directed  into  a  sterile  test  tube. 

4.  Question  of  AncBsthesia.  A  general  anaes- 
thetic is  only  required  when  the  patient  is 
deUrious.  In  all  other  cases  the  skin  at  the 
site  of  the  puncture  may  be  frozen  with  an 
ethyl  chloride  spray,  or,  better  still,  rendered 
analgesic  by  the  injection  of  a  Httle  novocaine. 

5.  Making  the  Puncture.  The  needle  is 
inserted  at  the  spot  already  indicated,  and  is 
directed  forwards,  with  a  slight  inclination 
upwards  and  inwards.  In  the  case  of  an  infant 
the  direction  is  wholly  forwards.  If  obstruction 
be  encountered,  before  the  needle  enters  the 
spinal  canal,  the  instrument  is  withdrawn  a 
Uttle  way  and  the  direction  is  slightly  altered 
until  the  canal  is  entered,  when  fluid  wiU  be 
seen  to  enter  the  syringe.  If  this  does  not 
take  place,  very  gentle  suction  is  exercised  by 
the  piston.  The  commonest  cause  of  a  "  dry 
puncture  "  is  the  fact  that  the  needle  has  not 
entered  the  canal;  less  common  causes  are  the 
striking  of  a  nerve-root,  and  the  presence  of 
an  inflammatory  exudate  too  inspissated  to 
flow  through  the  needle.  A  little  practice  in 
the  performance  of  this  small  operation  is 
naturally  of  much  assistance  :  this  may  be 
secured  in  the  post-mortem  room. 

Examination  of  the  Fluid 

If  a  complete  examination  of  the  fluid  is 
required,  the  fluid  is  transferred  to  a  sterile 
vessel  and  forwarded  to  the  pathologist.  At  the 
bedside  the  following  facts  may  be  investigated. 

1.  The  Pressure  under  which  the  fluid  is 
contained.  To  those  unaccustomed  to  perform 
lumbar  puncture,  the  fluid,  even  in  health, 
appears  to  flow  at  first  with  more  force  than 
is  expected.  In  meningitis  this  normal  pressure 
is  sometimes  exceeded ;  occasionally  it  is  very 
high. 

2.  Naked-eye  Aj)j)earance  of  the  Fluid. 
Normal  cerebro-spinal  fluid  is  clear,  limpid  and 
colourless,  forming  no  deposit  on  standing. 
In  meningitis  it  may  vary  from  this  condition, 
through  diflerent  degrees  of  opalinity,  up  to 
one  of  such  turbidity  as  to  suggest  thin  pus. 
Flakes  of  unorganized  protein  matter  are 
common  in  cases  of  meningitis.  Blood  may  be 
present  either  because  (a)  a  vessel  has  been 
wounded  during  the  puncture,  or  (6)  the  effusion 
is  blood-stained,  or  (c)  blood  has  entered  the 
cerebro-spinal  system  at  some  point  as  the 
result  of  trauma  (e.  g.  fractured  skull).  In 
(a)  the  added  blood  usually  colours  the  first 
portions  only.  Such  fluid  contaminated  with 
blood,  though  useful  for  culture  purposes,  is 
useless  for  cytological  examination.  In  {h)  the 
fluid  is  bloody  throughout.  The  colour  may 
vary  from  bright  red,  due  to  recent  haemorrhage, 
to  a  pale  straw  colour  resulting  from  a  small 


or  old  extravasation.  In  (c)  the  amount  of 
blood  is  apt  to  be  considerable,  and  is  present 
throughout  the  whole  of  the  fluid. 

3.  Chemistry.  Normal  cerebro-spinal  fluid 
contains  a  minvite  trace  of  albumin,  and  reduces 
Fehling's  solution.  If  albumin  be  present  in 
sufiicient  amount  to  give  a  deflnite  cloud  on 
boiling,  or  a  ring  with  cold  nitric  acid,  a  certain 
indication  of  disease  is  given.  The  reducing 
action  of  the  fluid  is,  as  a  rule,  diminished  in 
meningitis.     Urea  may  be  detected  in  uraemia. 

4.  Cytology.  In  health  the  actual  number 
of  cells  present  is  not  more  than  ten  per  cubic 
millimetre  of  the  fluid ;  the  estimation  may  be 
made  on  the  Thoma-Zeiss  counting  chamber. 
In  disease  the  number  of  lymphocytes  may  be 
much  increased,  or  poljonorphonuclear  cells 
may  be  also,  and  mainly,  present.  A  film 
prepared  from  the  deposit  which  forms  at 
the  bottom  of  the  tube  and  stamed  by  Leish- 
mann's  fluid  will  reveal  the  characters  of  such 
cells. 

5.  Bacteriology.  In  the  same  film  sea.rch  is 
made  under  a  twelfth  objective  for  micro- 
organisms. The  completion  of  this  part  of  the 
examination  needs  a  laboratorj^  though  such 
an  organism  as  the  meningococcus,  from  its 
morphology  and  intracellular  distribution,  may 
be  identified  with  almost  certainty  in  film 
preparations.  T.  J.  H. 

A.  E.  G. 

THE    SPUTUM 

In  this  section  attention  will  be  given  to 
material  which  is  expectorated,  that  is,  which 
comes  from  the  larynx  or  some  part  lower  than 
this  in  the  respiratory  tract.  The  points  to 
be  made  out  are  most  convenient^  dealt  with 
under  the  particular  situations  whence  the 
material  is  derived. 

1.  The  Larynx.  —  Either  of  the  three  chief 
forms  of  chronic  larj'-ngeal  disease — tuberculosis, 
syphilis  and  neiv  growth — when  ulceration  has 
taken  place  may  lead  to  several  ounces  of 
sputum  in  the  day.  The  sputum  is  not  frothy 
unless  there  be  much  associated  bronchitis. 
It  is  highly  purulent,  and  in  the  case  of  malignant 
disease,  especially,  is  apt  to  contain  a  varying 
amount  of  bright  blood  scarcely  mixed  with 
the  muco-pus.  Groups  of  cells  may  be  found 
suggestive  of  new  growth. 

In  tuberculous  ulceration,  isolation  of  the 
tubercle  bacillus,  even  if  there  be  no  certain 
physical  signs  of  disease  in  the  lung,  must  not 
be  taken  to  mean  that  the  tuberculosis  is  con- 
fined to  the  larynx. 

In  the  pre-ulcerous  stage  of  these  three 
diseases,  and  in  simple  laryngitis,  the  amount 
of  sputum  is  quite  small  and  consists  of  small 
plugs    of    tough    mucus,    usually   translucent. 
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In    laryngeal   or   tracheal   diphtheria   pieces    of 
membrane  may  be  coughed  up. 

2.  The  Trachea. — Tlie  sputum  of  tracheitis 
is  similar  in  appearance  to  that  of  laryngitis. 
During  the  first  fcAV  days  of  an  acute  attack 
M.  catarrhalis,  B.  influenzae  or  the  pneumococcus 
may  be  found,  but  as  the  disease  progresses 
the  flora  becomes  more  varied.  An  aneurysm 
leaking  into  the  trachea  or  left  bronchus  may 
lead  to  blood-stained  sputum  perhaps  for  weeks 
before  the  final  rupture  occurs.  An  oesophageal 
fistula  may  be  suspected  if  with  appropriate 
symptoms  the  sputum  is  intimately  mixed  with 
food  particles. 

3.  The  Bronchi.  —  Frothy  sputum  indicates 
bronchitis.  In  the  early  stage  of  an  acute 
attack  the  quantity  of  sputum  is  slight  and  the 
mucous  element  predominates.  Later,  and  in 
chronic  bronchitis,  the  mucus  is  mixed  with 
pus.  In  some  cases  of  acute  bronchitis  the 
sputum,  as  in  asthma,  contains  large  numbers 
of  eosinophil  leucocytes.  In  acute  bronchitis 
the  commonest  micro-organisms  found  in  the 
secretion  are  those  demonstrable  in  acute 
tracheitis ;  in  the  chronic  disease  the  varieties 
of  microbes  present  are  exceedingly  numerous. 

In  the  unusual  form  of  bronchitis  called 
pituitoiis  catarrh,  the  amount  of  sputum  is 
large  and  rapidly  formed.  It  consists  chiefly 
of  thin  fluid  like  gum-water,  on  which  there  is 
usually  a  layer  of  frothy  mucus — not  unHke 
the  so-called  "  albuminous  expectoration  " 
which  occasionally  follows  paracentesis  thoracis, 
but  it  contains  very  little  albumin.  The  con- 
dition of  pituitous  catarrh  may  occur  with 
oedema  of  the  lung  or  with  tuberculosis  and  also 
with  the  congestion  consequent  upon  a  dilated 
heart  or  contracting  cancer.  Somewhat  similar 
is  the  sputum  in  cases  of  acute  suffocative  catarrh 
— an  acute  bronchitis — but  here  it  is  verj' 
viscid,  mucopurulent,  greenish  in  colour  and 
may  contain  blood ;  the  pneumococcus  is, 
apparently,  the  causal  microbe. 

Foetid  sputum  raises  a  suspicion  of  gangrene 
or  other  form  of  lung  destruction,  though  no 
such  condition  may  in  reality  be  present. 
Anserobic  bacilli  can  usually  be  demonstrated 
in  such  sputum. 

In  plastic  or  fibrinous  bronchitis  the  sputum 
contains  casts  of  the  smaller  bronchi.  Care 
must  be  taken  to  distinguish  these  from  diph- 
theritic membrane,  which  may  be  similarly 
branched  Avhen  coming  from  some  part  of  the 
bronchial  tree.  Cultures  should  always  be 
taken  from  such  casts,  because  the  operation 
of  a  specific  micro-organism,  whether  that  of 
diphtheria  or  not,  is  always  an  important 
consideration. 

In  bronchiectasis  both  the  manner  of  pro- 
duction of  the  sputum  by  the  patient,  and  its 
characters,  are  important  points  in  diagnosis. 


Not  all  patients  who  cough  up  a  large  quantity 
of  purulent  material  in  the  early  morning  are 
the  subjects  of  bronchiectasis.  A  similar  state 
of  things  may  obtain  in  phthisis,  and  in  chronic 
bronchitis  with  emphysema.  The  sputum  is 
sometimes,  though  by  no  means  always,  foetid. 
On  standing  it  generally  forms  into  three  layers. 
The  lowest  and  most  considerable  consists  of 
pus,  bacteria,  albuminous  debris  with  the  occa- 
sional addition  of  blood  and  crystals.  The 
intermediate  layer  is  a  serous  fluid.  The  upper 
layer  consists  of  muco-pus.  Haemoptysis  is 
a  not  infrequent  comphcation  of  bronchiectasis. 
The  flora  is  in  most  cases  exceedingly  varied 
and  the  quantitative  microbic  content  of  the 
material  is  very  high.  In  the  bacteriological 
investigation  of  the  sputum  the  pus  must  be 
reduced  to  known  dilutipns,  and  a  series  of 
cultures  made  from  these.  Some  knowledge 
of  the  dominant  micro-organism  present  can 
then  be  gained,  so  that  in  the  event  of  vaccine 
treatment  being  employed,  some  confidence 
can  be  placed  in  the  method  of  examination 
adopted. 

4.  The  Bronchioles.  —  The  seat  of  production 
of  the  sputum,  which  often  characterizes  an 
asthmatic  paroxysm,  is  the  bronchioles.  Omit- 
ting the  secretion  which  is  sometimes  due  to 
an  attendant  bronchitis,  the  sputum  in  asthma 
is  of  two  kinds  : — (a)  copious,  quickly  and  easily 
expectorated  and  consisting  of  gelatinous-look- 
ing material,  with  little  or  no  admixed  air; 
or  (6)  it  may  be  scanty,  expectorated  with  much 
difficulty,  and  consist  of  long,  slender,  semi- 
opaque  strings  or  spirals  of  tough  mucin,  or 
of  similar  threads  curled  up  tightly  into  the 
so-caUed  "perles,"  which  are  casts  of  the  bron- 
chioles. The  sputum  is  easily  distmguished 
from  that  of  bronchitis  and  pneumonia  by  the 
large  number  of  eosinophil  cells  which  it  con- 

I  tains.     There     are     also     present,     in     many 
j  samples,    Charcot-Leyden    crystals — colourless 

pointed  octahedrals. 
:  The  bacterial  content  of  asthmatic  sputum 
is  very  low  when  compared  with  that  of,  say, 
acute  broncliitis.  The  dominant  micro-organ- 
ism may  be  a  streptococcus  or  micrococcus 
catarrhahs. 

5.  The   Lung. — Sputum  from  the  lung  varies 
I  in   its  character  according   as  the  tissue  is  or 

is  not  ulcerated  or  destroyed  by  the  disease- 
process. 

(a)  Non-destructive  Processes.  Pneumonic 
sputum  is  usually  termed  "  rusty,"  owing  to 
the  presence  of  altered  blood.  A  pneumonia 
may  be  ushered  in  by  a  definite  haemoptysis^ 
especially  if  the  patient  be  the  subject  of  such 
a  condition  as  mitral  disease.  The  sputum  is 
exceedingly  tenacious,  though  the  secretion 
characteristic  of  inflammation  of  the  alveoli 
may  consist  of  a  few  lumps  only.     Cells  present 
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are  leucocytes,  red  blood  cells  and  epithelial 
cells  from  the  alveoli  Avith  ingested  erythro- 
cytes and  micro-organisms.  In  most  cases  the 
pneumococcus  is  the  dominant  microbe,  in 
others  the  influenza  bacillus,  and  in  a  few  the 
tubercle  bacillus,  Friedlander's  pneumo-bacillus 
or  a  streptococcus.  Mixed  infections  are  com- 
mon in  broncho -pneumonia. 

Young  children  swallow  the  material  they 
expectorate  and  do  not  spit  it  up.  Valuable 
information  may  be  obtained,  not  infrequently, 
in  cases  of  pulmonary-  disease,  by  swabbing 
the  child's  throat,  and,  after  the  resulting  fit 
of  coughing,  securing  the  expectoration,  before 
it  is  swallowed,  upon  a  second  swab. 

In  cedema  of  the  lung  if  sputum  be  present 
it  is  usuallj^  similar  to  that  in  pituitous  catarrh. 
"  Albuminous  expectoration  "  which  sometimes 
follows  paracentesis  thoracis  is  probably  due 
to  an  acute  oedema  of  the  rapidly  expanding 
lung. 

The  sputum  in  chronic  congestion  of  the  lung 
is  usually  blood-stained  and  contains  swollen 
alveolar  cells  Anth  granules  of  pigment.  After 
hoemorrhagic  infarction  the  infarct  may  be 
expectorated,  giving  rise  to  rusty  sputum  or 
actual  hsemoptj^sis. 

(6)  Destructive  Processes. — Phthisis.  In  the 
early  stages  of  chronic  phthisis,  whilst  the  lesion 
is  a  purely  infiltrating  one,  there  is  no  sputum. 
When  softening  and  ulceration  take  place  the 
sputum  shows  the  features  of  chronic  bronchitis 
with  the  addition  of  caseous  particles.  Second- 
ary pyogenetic  infection  of  the  ulcerated  areas 
now  occurs  and  pus  is  added  to  the  sputum. 
If,  in  a  suspected  case,  sputum  is  not  readily 
forthcoming  it  is  well  to  provide  the  patient 
with  a  pocket  flask  into  Avhich  to  expectorate 
after  the  coughing  or  "  hawking  "  which  so 
frequently  occurs  whilst  dressing  in  the  morning. 
(In  some  cases  of  phthisis  there  may  be  no 
sputum  throughout  the  whole  course  of  the 
disease,  and  in  the  acute  miliary  form  of  pul- 
monary tuberculosis  and  in  the  so-called  acute 
pneumonic  phthisis,  absence  of  sputum  is  the 
rule  rather  than  the  exception.)  "  Nummular  " 
sputum,  composed  of  isolated  lumps  of  airless, 
greenish  material  floating  in  the  sputvim  pot, 
though  suggestive  of  a  tuberculosis  cavity  is 
by  no  means  diagnostic  of  it.  In  other  cases 
the  sputum  is  similar  to  that  of  bronchiectasis, 
and  more  rarely  it  is  foetid. 

Blood  occurs  in  the  sputum  of  phthisis  very 
frequently,  (i)  The  haemoptysis  which  not 
infrequently  ushers  in  the  disease  in  a  young 
adult  probably  indicates  the  reHef  of  congestion 
around  the  infiltrating  focus  in  the  lung, 
(ii)  During  the  ulcerating  stage  separate  lumps 
of  frothy  mucus  may  be  brightly  tinged  with  it, 
or  the  muco-pus  may  contain  threads  of  bright 
or  dark-red   blood,  or  the  whole  sputum  may 


be  of  a  pale  red  colour.  It  is  likely  that  all 
these  forms  of  bleeding  result  from  slow  or  rapid 
oozing  from  the  vascular  wall  of  the  phthisical 
cavity,  (iii)  When  the  disease  is  well  established 
large  h8emorrhages  may  occur  from  ulceration 
of  a  good-sized  vessel  in  the  wall  of  the  cavity, 
or  from  the  rupture  of  an  aneurysm  of  a  branch 
of  the  pulmonary  artery  crossing  the  cavity. 
The  passage  of  calcified  matter,  in  "  arrested  " 
phthisis,  through  the  lung  may  be  accompanied 
by  hsemoptysis. 

The  examination  of  the  sputum  for  tubercle 
bacilli  must  on  no  account  be  omitted  because 
the  clinical  symptoms  and  signs  seem  to  be 
conclusive  in  favour  of  phthisis.  A  repeatedly 
negative  result  may  at  length  induce  the 
physician  to  ponder  a  diagnosis  hitherto  thought 
to  be  secure.  The  occurrence  of  elastic  fibres  in 
the  sputum  is  a  sure  sign  of  destruction  of  lung 
tissue,  and  there  is  one  cytological  evidence 
afforded  by  sputum  in  favour  of  phthisis,  and 
that  is  the  presence  of  numbers  of  round 
mononuclear  cells  resembling  lymphocytes. 

The  secondary  pyogenic  infections  of  phthisi- 
cal cavities  and  of  inflamed  bronchi  are  respon- 
sible for  many  of  the  symptoms  in  the  later 
stages  of  the  disease ;  but  if  any  good  is  to 
be  expected  from  vaccine  or  other  specific 
therapy  in  this  connection,  it  is  of  paramount 
importance  to  undertake  quantitative  estima- 
tions of  the  bacterial  content,  as  is  the  case 
with  bronchiectasis. 

In  gangrene  of  the  lung  the  sputum  has  a 
characteristic  odour  and  contains  pieces  of 
lung  tissue  or  isolated  elastic  fibres.  It  some- 
times separates  into  three  layers. 

Abscess  of  the  lung  is  usually  associated  with 
foetid  sputum  and  breath.  It  contains  isolated 
elastic  fibres  but  not  pieces  of  intact  lung 
tissue. 

Actinomycosis  of  the  Lung.  Granules  of  the 
fungus,  about  the  size  of  a  small  pin's  head, 
colourless,  yellow  or  occasionally  black,  may 
be  seen  with  the  naked  eye  or  with  a  hand  lens. 
Any  such  particles  should  be  examined  micro- 
scopically.    The  sputum  is  free  and  purulent. 

Hydatid  Disease.  Booklets  and  scolices  may 
occasionally  be  found  during  microscopical 
examination. 

The  sputum  in  malignant  disease  of  the  lung 
is  said  to  resemble  prune  juice  from  the  admix- 
ture of  altered  blood.  Quite  as  often,  however, 
it  consists  of  copious  muco-pus  which  may  be 
foetid ;  or  it  may  be  similar  to  that  of  pituitous 
catarrh. 

6.  The  Pleura.  —  Muco-purulent  sputum  is 
often  present  in  pleurisy.  If  an  effusion 
collects  rapidly,  blood  may  be  present  also. 
The  material  is  derived  from  the  subjacent' 
lung  and  bronchi.  In  a  few  cases  of  pleurisy 
with  effusion  the  fluid  which  has  collected  in 
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the  sac  ulcerates  through  the  membrane  into 
the  lung  and  is  expectorated. 

(a)  An  empyema  is  not  infrequently  coughed 
up.  In  the  majority  of  such  cases  the  patient 
has  been  ill  immediately  prior  to  the  event 
though  physical  signs  of  the  empyema  may  not 
have  been  discovered.  It  occasionally  happens, 
however,  that  the  sudden  pyorrhoea  is  the  first 
evidence  of  anything  amiss. 

{b)  YeTy  rarely  a  serous  pleural  effusion  makes 
its  way  into  the  lung  and  is  coughed  up. 

7.  Parts  adjacent  to  the  Lung. — A  liver  abscess 
may  extend  through  the  diaphragm  and  pleura 
and  its  contents  may  be  expectorated.  The 
material  at  first  has  an  appearance  Hkened 
to  anchovy  sauce.  The  microscope  may  reveal 
amoebae.  Bile  pigments  and  bile  salts  may  be 
shown  to  be  present ;  and  fragments  of  tissue 
having  the  histological  features  of  liver  cells 
may  also  be  demonstrated. 

Both  actinomycosis  and  hydatid  disease  of 
the  lung  may  be  secondary  to  a  primary  focus 


in  the  liver. 


T.  J.  H. 
A.  E.  G. 


PLEURAL   PUNCTURE 


Puncture  of  the  pleural  sac  is  indicated  in 
every  case  where  there  is  a  suspicion  of  a 
pleural  effusion,  however  small,  when  the 
primary  disease  is  located  in  the  pleura  or  lung ; 
in  some  cases  of  chronic  valvular  or  renal 
disease  with  anasarca  no  special  knowledge  is 
likely  to  be  gained  by  the  puncture. 

il/of/e  of  Making  the  Puncture.  The  patient, 
suspected  of  a  pleural  effusion,  is  already  in 
bed.  The  position  of  the  patient  is  semi- 
prone,  the  affected  side  being  uppermost,  with 
a  pillow  placed  beneath  the  unaffected  side. 
The  uppermost  arm  is  brought  well  to  the  front. 
If  the  exploration  is  to  be  made  in  the  front  of 
the  chest,  as  when  an  empyema  is  suspected  at 
the  apex  of  the  lung,  the  patient  lies  on  his  back 
with  a  pillow  beneath  the  shoulders  and  the 
head  turned  to  the  unaffected  side. 

While  the  syringe  and  a  clean  sharp  needle 
are  being  boiled,  the  skin  over  the  seat  of  the 
puncture  is  treated  Avith  soap  and  water  and 
then  with  ether.  If  an  empyema  be  suspected 
the  needle  must  not  be  too  fine  lest  it  meet  with 
pus  too  thick  to  flow  along  it,  and  for  an  adult 
it  should  be  at  least  three  inches  long.  The 
puncture  is  made  where  the  signs  of  effusion 
are  most  marked.  In  some  unusual  situations 
care  must  be  taken  to  avoid  wounding  the  heart 
or  big  vessels.  The  needle,  being  held  at  right 
angles  to  the  skin,  is  made  to  pierce  the  chest 
wall  quickly  in  a  costal  interspace  immediately 
above  the  loAver  rib.  \Vhen  by  gentle  suction 
the  needle  has  been  filled,  or  the  puncture  has 
been  proved  to  be  "  dry,"  the  needle  is  quickly 


withdrawn,  the  skin  being  prevented  from  follow- 
ing the  needle  by  pressure  of  the  finger  close 
to  the  point  of  insertion.  The  puncture  is 
sealed  Anth  a  piece  of  gauze  or  wool  soaked  in 
collodion. 

Naked-eye  Examination  of  the  Fluid.  The 
puncture  at  once  determines  the  nature  of  the 
effusion,  whether  serous,  sero-purulent,  hcemor- 
rhagic,  milky  or  chalky. 

1.  A  serous  effusion  is  most  often  due  to 
tuberculosis  of  the  pleura.  It  sometimes  com- 
plicates rheumatic  fever,  is  less  often  due  to 
the  pneumococcus  and  is  rarely  associated 
with  a  streptococcal  infection.  If  the  fluid 
quickly  coagulates  into  a  firm  jelly  this  indicates 
an  inflammatory  origin  of  the  exudate.  If 
clotting  is  partial,  or  almost  absent,  it  is  likely 
that  the  fluid  is  more  a  passive  transudate  than 
an    active    exudate.     A    small    serous    effusion 

I  may  co-exist  with  a  definite  septic  focus  such 
as  abscess  or  gangrene  of  the  lung. 

2.  Sero-purulent  effusion  is  rather  common 
as  a  result  of  pneumococcal  infection  and  may 
accompany  lobar  consolidation  of  the  lung. 
Although  it  is  to  be  classed  among  the  purulent 

j  rather  than  the  serous  eff'usions,  it  does  not 
usually  call  for  immediate  aspiration,  for  it 
is  frequently  absorbed  after  the  diagnostic 
puncture  has  been  made.  Chronic  pleural 
eff'usions  are  frequently  turbid,  as  the  result  of 
much  debris  of  leucocytes  and  other  molecular 
matter. 

3.  Purulent  effusions  {empyema)  indicates 
pyogenetic  infection — by  pneumococcus,  strep- 
tococcus or  staphylococcus.  Its  discovery  in- 
dicates free  drainage  by  means  of  resection  of 
one  or  more  ribs.  Empyema  is  often  regarded 
as  a  possible  result  of  tuberculosis — this  is  a 
rare  event,  if  indeed  it  occurs  at  all.  If  the 
patient  be  tuberculous  the  infection  is  a  mixed 
one  and  pyogenetic  micro-organisms  are  present 
as  well  as  the  tubercle  bacillus. 

4.  Hemorrhagic  effusion  is  most  often  due 
to  tuberculosis.  New  growth  of  the  pleura  is 
a  less  common  cause.  The  effusion  complicat- 
ing heart  disease,  especially  when  associated 
\Aith  infarction  of  the  lung,  is  prone  to  be  bloody. 
So  also  is  the  effusion  sometimes  accompanjang 
an  aortic  aneurysm.  If  pleural  effusion  occur 
in  scarlet  fever  it  may  be  hsemorrhagic.  Lastly, 
any  of  the  so-called  haemorrhagic  diseases — 
purpura,  haemophilia,  scurvy,  leukaemia — may 
be  complicated  by  blood-stained  pleural  effusion. 

5.  Milky  effusion — a  genetic  name  for  three 
different  forms  of  opaline  effusion  : — 

(a)  Chylous.  The  effusion  may  consist  of 
chyle,  due  to  the  escape  of  this  fluid  from  the 
thoracic  duct  or  one  of  its  tributaries  into  the 
pleural  sac.  In  this  effusion  the  fat  rises  to 
the  surface  as  a  cream. 

(6)  Chyliform  effusion  is  not  to  be  distinguished 
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from  (a)  by  the  naked  eye,  but  it  has  much  less 
tendency  to  "  cream." 

(c)  Milky  non-fatty  effusion  does  not  cream 
at  all. 

Little  is  knoAAai  of  the  origin  of  the  two  latter 
effusions. 

6.  Chalky  elusion  is  white  and  opaque,  due 
to  the  presence  of  calcium  phosphate.  This 
condition  has  not  been  proved  to  be  due  to 
the  escape  of  material  from  a  softened  calcified 
gland  into  the  pleura,  although  calcified  bronchial 
glands  have  been  found  in  such  a  case  post- 
mortem. 

The  Cytology  of  Pleural  Effusion. — 1.  Serous 
Effvsioji.  A  different  cell-content  is  present 
according  to  w  hether  the  cause  of  the  effusion  is 
inflammatory  or  transudatory ;  and,  again,  in 
the  inflammatory  effusions,  according  to  whether 
the  cause  is  tuberculosis  or  pyogenetic  infection. 
When  the  dominant  cells  present  in  a  pleural 
effusion  are  small  lymphocytes,  the  probable 
cause  of  the  inflammation  is  the  tubercle 
I  bacillus;  when  the  dominant  cells  are  poly- 
morphonuclear leucocytes,  the  probable  cause 
is  some  pyogenetic  micro-organism.  During 
the  early  stages  of  a  tuberculous  pleurisy  the 
j  predominance  of  the  lymphocyte  is  less  marked 
j  than  as  the  effusion  progresses.  In  the  second- 
ary pyogenetic  infection  which  not  uncommonly 
complicates  tuberculous  pleurisy  when  phthisis 
is  present,  a  gradually  increasing  number  of 
polymorphous  cells  appear  in  the  exudate, 
thus  disturbing  the  proportions  seen  in  primary 
tuberculous  pleurisy. 

In  pletiral  transudates,  such  as  accompany 
heart  and  kidnej'  disease,  endothelial  cells, 
often  arranged  in  mosaic,  are  a  striking  feature. 

In  pleural  effusion  complicating  malignant 
disease  of  the  pleura  or  lung  the  fluid  should 
be  carefull}^  searched  for  histological  evidences 
of  new  growth ;  the  difficulty  of  distinguishing 
between  groups  of  endothelial  cells  and  cells 
derived  from  a  tumour  is,  however,  very 
great. 

2.  Empyema.  The  presence  of  pus  is  but 
an  extended  degree  of  dominance  of  the  poly- 
morphous cells  in  the  exudate,  with  the  signifi- 
cance already  observed. 

The  Bacteriology  of  Pleural  Effusion.  —  The 
search  for  micro-organisms  must  be  conducted 
by  film  preparations,  by  culture,  and  (if  neces- 
sary) by  animal  inoculation. 

1.  Serous  Effusion,  (i)  In  most  cases  of 
serous  effusion  no  micro-organisms  are  demon- 
strable by  either  of  the  first  two  of  these  methods. 
If  the  search  for  the  bacillus  be  undertaken  by 
inoculation  of  a  guinea-pig,  which  must  be 
regarded  as  by  far  the  most  critical  method, 
the  proof  of  tuberculosis  is  probably  as  high  as 
ninety  per  cent.  Other  methods  for  finding 
the  bacillus,  which  meet  with  a  variable  degree 
14* 


of  success,  are  :  (a)  the  simple  sedimentation 
and  staining  of  films  ;  (6)  "  inoscopy  "  or  digest- 
ing the  clot  with  artificial  gastric  juice,  or  dis- 
solving it  in  antiformin,  centrifugalizing  the 
deposit  and  preparing  films ;  (c)  hardening  the 
shrunken  clot,  cutting  sections  of  the  embedded 
material  by  the  paraffin  method,  and  staining 
these  with  carbol-fuchsin. 

(ii)  A  serous  effusion  is  sometimes  pneu- 
mococcal in  origin.  This  may  be  so  whether 
there  is  concurrent  hepatization  or  not.  The 
pneumococcus  is  found  without  difficulty,  often 
in  the  films,  as  well  as  by  culture. 

(iii)  Occasionally  a  serous  effusion  is  due  to 
a  streptococcus.  In  the  post-mortem  room  it 
is  not  rare  to  find  streptococci  in  the  pleural 
exudate  accompanying  rheumatic  fever. 

(iv)  The  typhoid  bacillus  has  occasionally 
been  isolated  from  the  pleuritic  fluid.  In  one 
instance  the  effusion  was  haemorrhagic.  Pleurisy 
during  convalescence  from  typhoid  fever  is 
very  prone  to  be  the  work  of  the  tubercle 
bacillus,  and  even  if  the  t3rplioid  baciUus  be 
isolated  from  a  case  of  pleurisy,  tuberculosis 
must  none  the  less  be  suspected. 

(v)  The  influenza  bacillus  and  gonococcus 
have  been  isolated  from  pleuritic  effusion  in 
a  few  cases. 

2.  Empyema.  In  the  great  majority  of 
cases  of  purulent  pleural  effusion  micro-organ- 
isms are  isolated  without  much  difficulty. 

(i)  The  pneumococcus  is  considerably  more 
common  than  any  other  microbe,  especially 
in  the  empj^ema  of  childhood.  Cases  due 
to  this  cause  are  generally  comparatively 
benign. 

(ii)  Next  in  frequency  is  the  streptococcus, 
relatively  more  common  in  the  empyema  of 
adults  than  of  children.  The  type  of  strepto- 
coccus is  most  often  S.  pyogenes.  It  may  be 
concluded  that  the  pneumococcus  accounts 
for  nearly  three-quarters  and  the  streptococcus 
for  nearly  one-quarter  of  all  empyemata. 

(iii)  Of  the  remaining  cases  of  empyema 
(less  than  one-quarter)  the  staphylococcus  ac- 
counts for  a  few.  If  empyema  complicates 
osteomyehtis,  this  is  the  organism  generally 
present.  Mixed  infection,  either  with  the 
tubercle  bacillus  or  streptococcus,  is  not  un- 
common if  the  staphylococcus  be  present,  and 
if  the  case  is  not  one  of  staphylococcal  pyaemia. 

If  empyema  complicates  malignant  disease 
of  the  oesophagus  a  variety  of  micro-organisms 
is  usually  found  in  the  pus. 

(iv)  The  tubercle  bacillus,  according  to  most 
English  pathologists,  is  rarel}^  if  ever,  the  sole 
cause  of  empyema. 

(v)  B.  typhosus,  B.  coli,  Pjeiffers  bacillus, 
actinomyces.  These  micro-organisms  have  all 
been  found  in  empyema,  the  last-named  especi- 
ally, when  secondary  to  subphrenic  suppuration, 
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and  perhaps  as  often  in  mixed  infection  as  in 
pure  culture. 

The  presence  of  diphtheroid  micro-organisms 
is  often  reported.  These  are  common  con- 
taminations of  the  skin  and  of  certain  sinuses. 
On  this  account  their  presence  in  pus  has  little 
pathological  significance. 

Toxicity  of  Pleural  Exudates. — Quite  apart 
from  the  action  of  any  bacteria  contained  in 
the  fluid,  there  is  evidence  that  pleural  effusions 
possess  toxic  properties.  The  rapid  absorption 
of  the  fluid  in  a  patient  is  sometimes  associated 
with  fever,  and  on  this  account  a  higher  range 
of  the  temperature  occurring  at  any  stage  of 
the  disease  need  not  be  regarded  as  of  bad 
import,  provided  the  physical  signs  indicate 
diminution  of  the  effusion.  It  has  been  found 
that  the  hypodermic  injection  of  one  c.c.  of 
his  own  pleuritic  exudate  into  a  patient  who 
had  been  proved  to  be  tuberculous  produced 
a  general  reaction  similar  to  that  seen  in  a  posi- 
tive tuberculin  reaction.  This  procedure  may 
possibly  differentiate  the  tuberculous  from  the 
non-tuberculous  cases.  T.  J.  H. 

A.  E.  G. 

XUNG    PUNCTURE 

Prior  to  the  advent  of  the  histologist  and  the 
bacteriologist,  a  "  dry  "  puncture  of  the  chest  was 
wholly  negative  in  its  information.  The  needle 
either  entered  a  pleural  effusion  or  it  entered 
the  lung.  If  the  latter,  a  small  amount  of  blood- 
stained fluid  was  brought  away  and  immediately 
discarded.  These  drops  of  lung  juice  may  yield 
very  important  information  as  to  the  presence 
and  nature  of  disease  within  the  lung  itself.  A 
diagnostic  puncture  of- the  lung  may  be  made 
under  two  conditions  :  (i)  a  pleural  effusion  is 
suspected  and  exploration  negatives  this ;  or 
(ii)  the  lung  is  deliberately  punctured  for  the 
purpose  of  discovering  the  nature  of  a  disease 
process  within  the  lung. 

Indications.  Puncture  of  the  lung  is  indi- 
cated— 

1.  In  any  case  of  consolidation  of  the  lung 
in  which  examination  of  the  sputum  fails  to 
reveal  the  nature  of  the  disease,  and  in  which 
satisfactory  progress  is  not  being  made. 

2.  In  abscess,  to  obtain  pus  from  the  actual 
seat  of  suppuration;  more  accurate  knowledge 
of  the  causal  microbe  is  thereby  gained  than 
is  possible  when  dealing  with  the  sputum. 

3.  In  bronchiectasis  the  same  comment 
holds ;  the  flora  of  the  sputum  is  notoriously 
varied  and  difficult  of  interpretation. 

Techniqiie.  The  mode  of  performing  the 
puncture  follows  exactly  that  of  exploration 
of  the  pleura.  It  is  advisable  to  use  a  good- 
sized  needle,  and  provided  this  be  clean  and 
sharp  the  patient  suffers  very  little  discomfort. 


It  should  be  noted  that  no  risk  is  run  which  is 
not  present  with  every  negative  pleural  puncture, 
and  this  latter  proceeding  is  notoriously  free 
from  danger  when  carefully  undertaken.  The 
puncture  is  made  at  a  point  on  the  surface  of 
the  chest  immediately  over  the  area  of  lung 
yielding  the  most  marked  abnormal  physical 
signs.  The  needle  is  inserted  into  the  lung, 
the  piston  is  withdrawn  about  an  inch  so  as  to 
keep  up  gentle  suction,  and  the  needle  is  then 
slowlj^  removed  whilst  the  skin  is  supported 
by  the  finger  and  thumb  of  the  left  hand. 
Just  before  the  needle  is  completely  withdrawn 
the  piston  is  released,  so  as  to  abolish  the 
vacuum  in  the  syringe. 

Sometimes  the  amount  of  fluid  obtained  is 
so  small  that  it  is  advisable  to  utilize  the  whole 
for  purposes  of  cultivation  of  micro-organisms. 
If,  however,  the  quantity  admits  of  this,  films  are 
also  prepared  and  stained  as  in  the  case  of  pus. 
This  is,  of  course,  the  only  method  by  which 
the  tubercle  bacillus  can  be  demonstrated.  If 
a  bacteriological  examination  only  be  decided 
upon,  the  needle  is  inserted  into  a  little  sterile 
broth  from  a  culture  tube,  and  the  mixture 
of  lung  juice  and  broth  is  squirted  on  to  the 
surface  of  an  agar  slope,  or  into  broth,  and 
incubated  at  37'5°  C. 

If  films  are  prepared,  better  results  are  ob- 
tained by  spreading  a  drop  of  undiluted  lung 
juice  in  the  same  way  as  in  the  preparation  of 
blood-films.  Films  may  give  valuable  cyto- 
logical  information  bearing  upon  the  nature  of 
the  disease  process.  T.  J.  H. 

A.  E.  G. 

INFECTIVE    CONDITIONS    OF    THE    NOSE, 
MOUTH    AND    THROAT 

I. — The  Nose 

It  is  often  advisable  to  make  a  bacteriological 
examination  of  a  nasal  discharge.  A  little  of 
the  discharge  should  be  smeared  on  a  couple 
of  slides,  and  culture  tubes  inoculated,  as  in  the 
examination  of  pus.  If  it  is  desired  to  send 
the  discharge,  as  such,  to  the  pathologist,  the 
patient  is  instructed  to  blow  his  nose  into  the 
inside  of  a  clean  handkerchief  ;  this  is  then  folded 
up  carefully,  but  loosel}*,  and  forwarded  to  the 
pathologist  in  an  air-tight  box. 

1.  In  Acute  Coryza  cultures  of  the  nasal  dis- 
charge rarely  yield  a  single  micro-organism. 
Occasionally,  however,  the  result  isltii  almost 
pure  culture  of  M.  catarrhalis,  of  pneumococcus, 
or  of  B.  septus.  More  often  there  is  a  mixture 
of  one  or  more  of  these  with  streptococci, 
staphylococci,  B.  influenzae,  Friedlander's 
bacillus  or  various  diphtheroids. 

2.  Nasal  Diphtheria  is  such  a  common  event, 
and  is  so  often  overlooked,  that  a  bacteriological 
examination   of   all   purulent   nasal   discharges 
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I     should  be  made.     The  presence  of  the  pseudo- 
I    diphtheria  bacillus  (Hoffmann)  in  the  nose  is  of 
no  practical  significance. 

3.  Chronic  Rhinitis  is  associated  with  the 
organisms  enumerated  under  (1).  Much  can 
sometimes  be  done  to  check  or  to  cure  the 
trouble  by  appropriate  vaccine  treatment. 

4.  The  discharge  may  be  a  result  of  antrum  or 
sinus  disease — a  state  of  things  that  must  be 
determined  by  clinical  examination. 

XL— The  Mouth 

1.  Bacteriological  examination  of  the  saliva 
is  of  little  or  no  value  in  disease,  because  this 
fluid  contains  so  many  and  various  microbes 
during  health — never  less  than  10,000,000  per 
c.c. 

2.  Ulcers  and  Aphthous  Patches  should  be 
cleaned  by  sterile  cotton-wool,  then  scraped 
firmly  with  a  stout  platinum  wire,  transferring 
the  material  thus  obtained  to  slides  and  culture 
tubes. 

In  Ulcerative  Stomatitis  this  investigation  may 
be  of  much  service. 

3.  Pyorrhoea  Alveolaris. — A  severe  grade  of 
this  affection  may  exist  without  any  constitu- 
tional disturbance.  But,  on  the  other  hand, 
this  condition  of  the  gums  may  be  responsible 
for  far-reaching  effects  upon  the  general  health, 
some  of  which  ma,y  present  great  difficulty  in 
their  elucidation.  Absorption  of  toxic  sub- 
stances may  lead  to  direct  effects  upon  the 
digestive  organs,  or  may  lead  indirectly  to 
anaemia,  arthritis  and  various  nervous  pheno- 
mena. 

To  obtain  a  specimen  of  pus  for  investigation 
from  a  case  of  pyorrhcea  alveolaris,  it  is  neces- 
sary to  dry  thoroughly  the  surface  of  the  gum 
around  the  pocket  which  is  being  examined 
with  sterile  absorbent  wool.  The  gum  is  then 
massaged  and  the  exuding  pus  is  wiped  away 
carefully.  The  platinum  wire  is  now  passed 
to  the  bottom  of  the  pocket  or  massage  is  again 
employed,  squeezing  the  pus  well  from  the 
bottom  of  the  pocket.  This  material  is  now 
taken  up  with  a  platinum  loop  and  tubes  of 
sloped  agar  are  directly  inoculated  with  it. 
When  the  pus  is  obtained  from  a  place  as  near 
to  the  peri-odontal  membrane  as  possible,  it 
is  found  that  in  the  great  majority  of  cases  the 
micro-organism  obtained  is  streptococcus  sali- 
varius.  It  is  often  possible  to  make  up  a  series 
of  doses  of  vaccine  at  once  from  the  original 
culture. 

III.— The  Throat 

In  bacteriological  examinations  of  the  fauces 
and  tonsils  it  is  imperative  that  the  operator 
should  see  exactly  what  he  is  doing.  If  a 
definite  patch  of  exudation  is  to  be  seen,  a  plati- 
num loop  directed   on  to  the  surface  of  such 


patch  will  bring  away  material  which  is  more 
valuable  than  may  be  obtained  by  a  swab.  If 
there  is  any  membrane  present  on  the  fauces, 
a  bit  of  this  should  be  removed  with  a  pair  of 
sterile  fine-nosed  forceps  and  forwarded  for  ex- 
amination in  a  small  glass  tube  fitted  accurately 
with  a  cork.  Swabs  used  for  throat  cultures 
should  be  sent  away  in  air-tight  tubes,  so  as  to 
avoid  desiccation.  A  film  from  such  material 
may  be  at  once  examined  by  the  practitioner. 
"  Neisser  staining  "  of  such  a  film  may  be 
carried  out  in  the  case  of  suspected  diphtheria. 

With  regard  to  the  bacteriological  diagnosis 
of  Diphtheria,  it  must  be  borne  in  mind  that 
Avhereas  a  positive  report  concerning  a  throat 
swab  makes  the  diagnosis  certain,  a  negative 
report  carries  only  presumptive  evidence  against 
diphtheria  being  the  cause  of  the  infection. 
The  bacteriological  investigation  of  cases  of 
sore  throat  is  of  the  utmost  value,  for  (1)  it 
often  proves  cases  to  be  diphtheria  which  are 
from    a    clinical    standpoint    quite    equivocal. 

(2)  It  often  enables  the  practitioner  to  decide 
whether  the  initial  dose  of  antitoxin,  given  as  a 
safeguard  in  a  doubtful  case,  should  be  repeated. 

(3)  It  sometimes  assists  in  tracing  the  source  of 
infection,  both  in  a  single  case  and  in  epidemics, 
to  a  "  carrier."  (4)  It  is  the  most  certain 
means  of  deciding  when  a  patient  ceases  to  be 
infectious. 

In  Tonsillitis,  Quinsy  and  other  forms  of  sore 
throat  the  procedure  is  the  same  as  in  suspected 
diphtheria. 

In  Syphilis,  during  the  "  secondary  "  stage, 
spirochsetes  may  not  seldom  be  demonstrated 
in  the  secretion  on  the  tonsils  by  the  direct 
method  of  dark  illumination. 

IV. — Post-Nasal  Space 

Material  may  be  obtained  for  bacteriological 
examination  by  a  device  introduced  by  Mr.  C.  E. 
West.  A  metal  speculum,  curved  almost  to 
a  right  angle  at  an  inch  from  one  end,  has  the 
edges  of  the  opening  of  the  short  limb  slightly 
everted.  This  tube  carries  a  twisted  copper  wire, 
armed  with  a  small  plug  of  sterile  cotton-wool, 
which  can  be  withdrawn  into  the  tube  or  pro- 
jected beyond  the  end  at  will.  By  this  instru- 
ment any  mucus  that  has  previously  been  seen 
in  the  post-nasal  space  may  be  removed  without 
contamination  by  micro-organisms  from  the 
mouth,  and  may  be  submitted  to  cultivation. 

T.  J.  H. 
A.  E.  G. 


INFECTIVE    CONDITIONS    OF   THE    URINARY 

TRACT 

The    materials     requiring     investigation    in 
connection  with  the  diagnosis  of  these  infections 


are  two — pus  and  urine. 
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1.  Pus.  All  material  discharged  from  the 
urethra  should  be  dealt  with  in  two  ways  : 
films  should  be  prepared  and  tubes  of  suitable 
media  inoculated  at  once.  If  tubes  be  not 
available,  the  pus  should  be  draAvn  up  into  a 
sterihzed  Avide  capillary  tube,  the  ends  sealed 
in  the  flame,  and  sent  to  the  pathologist. 

Films  are  of  great  value  in  the  diagnosis  of 
gonorrhoea,  as  the  intracellular  disposition  of 
the  gonococcus  is  one  of  its  most  distinctive 
features.  Gonorrhoeal  pus  often  shows  an 
unusually  large  number  of  eosinophil  cells. 

In  a  large  number  of  cases  of  gonorrhoea 
the  gonococcus  is  present  in  such  small  numbers, 
and  grows  with  such  difficulty,  that  it  is  neces- 
sary to  inoculate  a  blood-agar  plate  with  the 
material  if  a  culture  is  desired.  A  culture 
not  only  enables  a  diagnosis  of  gonorrhoea  to 
be  confirmed,  but  also  shows  the  presence  or 
absence  of  secondary  infection  (by  staphylococci 
etc.).  A  culture  may  be  used  for  preparing  a 
vaccine.  The  pus  from  a  urethra  occasionally 
yields  no  growth  of  bacteria — as  when  it  results 
from  the  application  of  caustics  to  the  mucous 
membrane  at  some  portion  of  the  tract. 

2.  The  Urine.  In  the  case  of  females  all 
specimens  of  urine  for  bacteriological  examina- 
tion should  be  obtained  by  the  use  of  a  sterile 
catheter.  The  first  few  drops  are  neglected, 
the  rest  is  collected  in  a  sterile  bottle.  In  males 
it  suffices  to  clean  the  glans  with  soap  and  water, 
dry  it  A\ith  sterile  wool,  and  allow  the  patient 
to  micturate  directly  into  the  sterihzed  bottle, 
again  neglecting  the  first  few  drops. 

Cultures  are  made  from  the  specimen  as  a 
whole,  using  known  quantities  of  the  material 
(e.  g.  one  drop,  -5  and  1  c.c),  and  also  from  the 
deposit  obtained  on  standing  or  after  centrifuga- 
hzation.  From  the  sediment  films  will  also 
be  made.  If  the  search  be  made  for  the  go7io- 
coccus  and  little  or  no  sediment  be  obtained,  it 
may  be  desirable  to  massage  the  prostate  before 
the  patient  passes  his  urine,  after  which  the 
urine  may  contain  muco-pus  or  "  threads  " — of 
great  value  for  examination. 

The  commonest  micro-organism  present  in 
cystitis  and  'pyelitis  is  the  colon  hacillus.  It  is 
easily  seen  in  films  and  grown  on  media.  In 
the  absence  of  pus  from  the  urine,  the  mere 
presence  of  a  few  B.  coli  does  not  necessarily 
denote  disease.  B.  typhosus  occurs  frequently 
in  the  urine  of  typhoid  patients,  especially 
during  the  third  week  of  the  disease. 

B.  proteus,  streptococci  and  staphylococci  occur 
as  infecting  agents  in  the  bladder,  and  mixed 
infections  are  fairly  common. 

The  tubercle  bacillus  may  occur  alone  or  as 
a  mixed  infection  with  staphylococcus  albus ; 
indeed,  the  isolation  of  staphylococcus  albus 
in  pure  culture  from  a  purulent  urine  always 
suggests   the   possibility   of   a   tuberculous   in- 


fection.    Tuberculosis  of  some  part  of  the  urin- 
ary apparatus  is  such  a  common  condition  that 
the  urine  should  always  be  searched  for  this 
microbe  in  any  case  of  doubtful  nature  in  which 
symptoms  are  referable  to  these  organs.     The 
tubercle  bacillus  may  be  found  in  urine  which  is 
free  from  pus,  for  cases  of  tuberculosis  of  the 
kidney  occur  without  pyuria.     It  is  rarely  easy 
to  demonstrate  the  bacillus  in  the  urine;  but 
in  a  few  cases,  and  especially  where  the  sediment 
from  a  large  quantity  of  urine  is  examined,  the 
bacillus  may  be  found  without  much  difficulty 
in  films  stained  by  the  carbol-fuchsin  and  acid 
method.    If  the  pathologist  fails  to  demonstrate 
the  bacillus  in  any  case  which  is  regarded   by 
the  clinician  as  possibly  one  of  tuberculosis  of 
the  kidney  or  urinary  tract,  he  should  proceed 
to  the  inoculation  of  a  guinea-pig.    T.  J.  H. 

A.  E.  G. 

JOINT    PUNCTURE 

It  is  sometimes  advisable  to  puncture  a 
diseased  joint  in  order  to  ascertain  the  nature 
of  the  fluid  in  it. 

The  technique  is  very  simple.  The  joint  is 
placed  in  such  a  position  as  will  remove  the 
bones  from  apposition  as  far  as  possible.  That 
part  of  the  joint  is  selected  for  the  puncture 
where  the  fluid  is  seen  to  be  most  apparent. 
If,  in  the  knee-joint,  there  is  a  uniform  swelhng, 
the  puncture  is  best  made  beneath  and  to  the 
inner  side  of  the  patella.  A  clean  and  sharp 
needle  with  a  fairly  large  bore  is  chosen.  The 
skin  is,  if  necessary,  shaved,  thoroughly  washed 
with  soap  and  water,  and  afterwards  treated 
with  ether.  An  ethyl  chloride  spray  may  be 
used,  but  is  not  of  much  service. 

The  fluid  removed  may  be  transferred  to  a 
sterile  glass-stoppered  bottle,  or  in  part  used  to 
inoculate  tubes  of  culture  media  at  once,  in 
the  manner  described  in  the  section  on  blood- 
culture. 

The  micro-organisms  obtained  by  joint- 
puncture  are  chiefly  the  gonococcus,  streptococcus, 
pneumococcus,  staphylococcus  and  the  tubercle 
bacillus. 

Some  observers  describe  a  specific  diplococcus 
as  being  present  in  the  joints  in  rheumatic  fever. 
The  majority,  however,  meet  with  constantly 
negative  results  in  tliis  disease. 

The  character  of  the  fluid  varies  from  the 
clear  viscid  synovia  of  normal  joints,  through 
slightly  or  verv  turbid  fluid  up  to  thick  pus. 

T.  J.  H. 
A.  E.  G. 

EXAMINATION     OF   THE  STOMACH  CONTENTS 

In  the  investigation  of  certain  cases  of  chronic 
indigestion  chiefly  referable  to  the  stomach, 
valuable   information   may   often   be   obtained 
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j  from  the  examination  of  the  gastric  contents, 
'  or  by  a  determination  of  the  capacity  of  the 

stomach. 

Such  information  falls  under  one  or  more  of 

the  following  headings  : — 

1.  The  time  taken  by  the  process  of  digestion 
j  in  the  stomach. 

2.  The  relative  and  total  acidity  of  the  gastric 
contents. 

3.  The  presence  or  absence  of  the  products  of 
fermentation. 

4.  The  ferment  activity  of  the  gastric  juice. 

5.  ^Microscopical  examination. 

6.  The  capacity  of  the  stomach. 

I       In  order  to  obtain  material  for  an  examina- 

'  tion  on  these  lines,  a  test  meal  should  be  given, 
and  withdrawn  after  it  has  been  allowed  to 
remain  in  the  stomach  for  a  certain  length  of 

{  time.  The  test  meal  consists  of  two  ounces 
(slices)  of  toast  and  a  pint  of  weak  tea  made 

I  without  sugar  and  milk ;  sugar  is  omitted 
because,  if  present,  the  fluid  becomes  sticky 
during  the  subsequent  evaporation ;  milk  is  not 
added,  since   its  presence   interferes   with   the 

;   chloride  determination. 

'       The  "meal"  should  be  given  at  9  a.m.,  the 

,  patient  haWng  fasted  since  midnight.  In  rare 
cases,  where  the  test  is  being  undertaken  for  a 
second  time  on  account  of  an  equivocal  result, 
it  is  advisable  to  wash  the  stomach  out  with 
warm  water  just  pre \ious  to  giving  the  meal. 


SCALE. 


Senoran's  Stomach  Aspirator. 

Usuallv,  however,  this  is  not  necessarv.  One 
hour  later  the  meal  should  be  \^dthdrawn.  This 
may  be  conveniently  done  by  means  of  Senoran's 
stomach  aspirator  (Allen  and  Hanbury)  attached 
to  a  Yanvalsa's  velvet-pointed  stomach  tube. 
This  tube  is  well  lubricated  Avith  glycerine,  olive 
oil  or  warm  water  and  is  passed  as  follows : — The 


patient  sits  upright  in  bed  or  upon  a  chair.  The 
tube  is  taken  in  the  operator's  right  hand  and 
the  point  directed  into  the  throat  with  the  index 

!  finger  of  the  left  hand.  The  patient  is  then 
instructed  to  swallow  vigorously  several  times, 
and  while  he  is  doing  so,  the  tube  is  pushed 
onwards.  It  enters  the  cardiac  orifice  of  the 
stomach  when  the  sixteen-inch  mark  on  the  tube 
reaches  the  teeth.  The  tube  should  be  passed 
on  beyond  this  mark  for  another  two  inches  or 
so.  The  aspirator  is  now  attached  to  the  tube. 
The  rubber  ring  being  rolled  up  to  expose  the 
hole  in  the  neck  of  the  bottle,  the  bulb  is  com- 
pressed and  the  ring  replaced  over  the  aperture. 
The  bulb  is  then  released,  causing  a  slight 
negative  pressure  in  the  bottle.  If  food  does 
not  at  once  appear,  the  patient  is  told  to  take  a 
few  deep  breaths.  No  water  is  to  be  added  to 
the  stomach  contents. 

The  volume  of  fluid  recovered  can  be  read 
off  directly  in  the  aspirator ;  it  affords  evidence 
as  to  the  motive  power  of  the  stomach.  Very 
occasionally  nothing  at  all  can  be  A\ithdrawn 
from  the  stomach  one  hour  after  such  a  test 
meal ;  in  this  case  the  stomach  should  be  washed 
out  A^ith  water  to  make  sure  that  there  is  nothing 
left  in  it. 

The  quantitative  examination  of  the  gastric 
contents  can  only  be  performed  in  a  well- 
equipped  laboratory.  The  practitioner  should, 
therefore,    send   the  recovered  test  meal  in  a 

j  stoppered  vessel  to  the  pathologist.  He  should 
first  notice  the  quantity,  appearance  and 
smell. 

On  standing  the  fluid  separates  normally  into 
three  layers — below,  a  finely  divided  layer  of 
undigested  starch  separated  by  a  deeper  layer 
of  turbid  liquid  from  a  clear  layer  above.  The 
smell  is  normally  not  at  all  objectionable ;  if 
fermentation  is  taking  place  in  the  stomach, 
the  contents  may  smell  of  butyi'ic  acid,  sul- 
phuretted hydrogen,  or  the  odour  may  even  be 
putrid  or  faeculent. 

Interpretation   of    Results 

1.  Motive  Power. 

Food  Delay.  Under  normal  circumstances 
the  stomach  is  empty  one  and  a  half  hours  after 
the  administration  of  such  a  test  meal.  At  the 
end  of  one  hour  120-150  c.c. should  be  recovered  ; 
if  none  is  obtained,  even  after  washing  out  the 
stomach,  there  can  be  no  delay  in  the  passage 
of  food  through  that  organ. 

Food  Hurry.  In  hyperchlorhj^dria  and  in 
some  neuroses  the  food  may  pass  through  the 
stomach  more  quickly  than  in  health.  In 
pyloric  obstruction  the  period  during  which  the 
food  remains  in  the  stomach  is  much  prolonged. 

2.  Chemical  Examination. 

Total  Acidity.  (In  results  chlorine  is  calcu- 
lated as  HCl  per  100  c.c.)     This  estimation  has 
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probably  no  significance.  The  active  hydro- 
chloric acid,  i.  e.  free  HCl  together  with  protein 
HCl,  is  of  much  greater  importance.  Mineral 
chlorides  in  gastric  and  duodenal  ulcer,  in  hyper- 
chlorhydria  and  in  chronic  gastritis  are  usually 
low — that  is  below  0*  L  In  about  eighty -five  per 
cent,  of  cases  of  carcinoma  of  the  stomach  the 
mineral  chlorides  are  relatively  and  absolutely 
increased  and  greater  than  the  active  hydro- 
chloric acid  ;  they  are  increased,  but  not  greater 
than  the  active  acid,  in  thirteen  per  cent,  of  the 
remaining  cases.  Thus  cases  of  carcinoma  are 
rare  without  this  increase  in  the  mineral 
chlorides ;  and  when  in  the  examination  of  a 
doubtful  case  of  carcinoma  a  small  increase  above 
the  normal  (0'07)  is  found,  the  test  meal  should 
be  repeated  after  taking  the  precaution  of 
previously  washing  out  the  stomach.  Increase 
in  the  mineral  chlorides  also  occurs  when  gastro- 
enterostomy has  been  performed  independently 
of  carcinoma,  and  when  regurgitation  of  the 
contents  of  the  small  intestine  takes  place  into 
the  stomach  from  any  cause. 

Absence  of  Free  HydrocJiloric  Acid.  Eighty-five 
to  ninety  per  cent,  of  cases  of  gastric  carcinoma 
show  complete  absence  of  free  HCl  by  Gunz- 
berg's  test.  But  the  certain  diagnosis  of  car- 
cinoma merely  on  the  absence  of  free  HCl  is 
not  possible,  since  in  thirty  per  cent,  of  all  other 
cases  of  gastric  and  duodenal  ulcer  and  gastric 
pain  free  hydrochloric  acid  is  not  present.  The 
amount  is  diminished  in  cases  of  carcinoma 
elsewhere  in  the  alimentary  tract. 

HypercJilorhydria  is  present  when  the  active 
hydrochloric  acid  is  greater  then  0"2.  It  is  met 
with  in  cases  which  present  no  organic  lesion,  as 
well  as  in  gastric  and  duodenal  ulcers.  The 
diagnosis  between  the  two  latter  conditions 
cannot  be  made  on  the  result  of  the  examination 
of  a  test  meal  alone. 

Hypochlorhydria,  active  hydrochloric  acid 
being  below  0'15,  accompanies  chronic  gastritis, 
anaemia,  alcoholism  and  malignant  disease.  The 
protein  HCl  is  relatively  increased  in  all  cases 
of  chronic  gastritis. 

Lactic,  butyric  and  other  fatty  acids  in  the 
gastric  contents  point  to  fermentative  changes 
taking  place,  but  their  presence  is  devoid  of 
diagnostic  significance. 

The  glycyl-tryptophane  reaction  (of  Neubauer 
and  Fischer),  when  positive,  is  apparently  of 
great  value  in  the  diagnosis  of  gastric  carcinoma. 
The  reaction  depends  upon  tlie  presence  of 
polypeptide  splitting  ferments  in  the  gastric 
juice,  liberated  from  the  cells  of  the  malignant 
growth.  It  is  of  no  avail  if  bile,  blood,  trypsin  or 
tryptophane  be  present  in  the  gastric  contents. 

Ferment  Activity.  Sufficient  data  are  not  yet 
available  for  judging  as  to  the  value  in  the 
diagnosis  of  disease  of  variations  in  the  amount 
of  pepsin,  rennin  and  lipase  in  the  gastric  juice. 


3.  Microscopical  Examination. 

Starch  granules  in  various  stages  of  digestion 
are  always  found  in  the  sediment  of  the  test 
meal.  Sarcinoe  and  yeasts  are  met  with  especiallv 
in  cases  of  dilated  stomach.  Ptis  and  hlood 
cells,  when  present,  as  a  rule  indicate  the 
existence  of  ulceration  ;  both  may,  hoAvever,  be 
derived  from  the  mouth  or  pharynx. 

Fragments  of  growth,  presenting  the  histo- 
logical characters  of  carcinoma,  ma}^  in  rare 
instances  be  recovered  in  cases  of  this  disease. 

The  presence  of  the  Oppler-Boas  bacillus, 
though  met  with  more  frequently  in  cases  of 
carcinoma  of  the  stomach  than  in  other  condi- 
tions, is  without  any  diagnostic  significance. 

Streptococci  derived  from  the  saliva,  and  often 
dead,  are  almost  invariably  present.  In  some 
cases  of  gastritis  they  occur  in  the  living  state 
in  very  large  numbers,  and  may  be  the  direct 
cause  of  such  a  condition.  T.  J.  H. 

A.  E.  G. 


EXAMINATION    OF    THE    STOMACH 

I. — Motor  Functions 

L  Size,  Shape  and  Position. — Inspection  of 
j  the  abdomen  may  reveal  the  outline  of  the 
1  stomach  in  thin  patients,  especially  if  pyloric 
obstruction  has  led  to  excessive  activity  of 
peristalsis.  Palpation  under  similar  circum- 
stances enables  us  to  feel  the  lower  border  of 
the  stomach ;  it  may  also  reveal  the  presence 
of  a  tumour,  the  size,  shape,  position  and 
mobility  of  which  should  be  estimated.  When 
the  gastric  contents  can  be  splashed  with  un- 
usual ease  on  palpation  or  on  shaking  the 
patient,  the  approximate  size  and  position 
of  the  stomach  can  be  determined  from  the 
area  in  which  the  splash  is  best  heard  with  a 
stethoscope.  Percussion  maj''  give  some  idea 
as  to  the  quantity  of  gas  in  the  stomach,  but  it 
cannot  help  in  the  determination  of  its  size, 
shape  or  position ;  auscultatory  percussion  and 
friction  have  been  shown  by  means  of  the 
X-rays  to  be  quite  valueless  for  examining  the 
stomach.  Inflation  of  the  stomach  with  gas  is 
an  exceedingly  valuable  method.  The  stomach 
being  empty,  the  patient  drinks  in  rapid  suc- 
cession two  quantities  of  water,  in  which  are 
dissolved  respectively  IJ  dr.  of  sodium  bicar- 
bonate and  1|  dr.  of  tartaric  acid.  The  carbon 
dioxide  evolved  distends  the  stomach,  so  that 
it  can  often  be  easily  seen  and  felt ;  its  size 
and  position  can  always  be  determined  by  per- 
cussion. Normally  the  distance  between  the 
lesser  and  greater  curvature  should  not  be  more 
than  four  inches,  and  the  greater  curvature 
should  not  reach  below  the  umbilicus.  Dila- 
tation and  an  abnormally  low  situation  of  the 
stomach  can  thus  be  recognized.     This  method 
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can  only  be  used  in  the  horizontal  position,  as 
the  gas  is  immediately  eructated  on  sitting  up ; 
it  is  therefore  frequently  impossible  to  recognize 
the  presence  of  ptosis,  as  in  the  majority  of  cases 
this  is  only  present  M'hen  a  vertical  position  is 
assumed.  The  method  is  contra-indicated  when 
an  ulcer  is  present,  owdng  to  the  danger  of 
perforation. 

X-Bays.  The  size,  shape  and  position  of  the 
stomach  can  be  readily  and  accurately  deter- 
mined, both  in  the  vertical  and  horizontal 
position,  by  means  of  the  X-rays  after  a  meal  of 
porridge  containing  two  ounces  of  bismuth 
oxychloride.  There  is  no  possibility  of  error 
in  determining  the  shape  of  the  stomach, 
although  mistakes  maj'  be  made  in  the  interpre- 
tation of  unusual  appearances.  By  palpation 
during  the  screen  examination  its  mobility 
can  be  investigated  and  the  presence  of  adhesions 
recognized. 

2.  Tone. — S pla shi7ig  a,nd  succussion  give  inior- 
mation  concerning  the  tone  of  the  stomach 
under  certain  definite  conditions  alone,  as  they 
may  occur  in  the  normal  stomach  after  an 
ordinary  meal.  \ATien,  however,  they  can  be 
produced  after  two  ounces  of  water  have  been 
sipped,  the  stomach  being  empty,  atony  is 
probably  present. 

Inflation.  One  and  a  half  drachms  of  sodium 
bicarbonate  yield  with  H  dr.  of  tartaric  acid 
1700  c.c.  of  carbon  dioxide  at  the  body  tempera- 
ture and  atmospheric  pressure.  The  normal 
stomach,  A^hen  rapidly  filled,  has  a  volume  vary- 
ing between  600  and  1200  c.c. ;  1700  c.c.  of  gas 
are  therefore  subjected  to  a  considerable  degree 
of  tension  when  set  free  in  the  normal  stomach. 
When  the  tone  of  the  stomach  is  deficient,  its 
capacity,  even  when  empty,  is  greater  than  1700 
c.c. ;  consequently  it  will  not  be  tightly  dis- 
tended. The  tumour  it  forms  is  therefore 
softer  and  its  outline  is  less  easy  to  determine 
by  palpation  and  percussion  than  normal ;  no 
discomfort  is  produced,  and  the  gas  is  expelled 
on  sitting  up  with  less  force. 

X-Rays.  O^ving  to  the  adaptation  of  the 
stomach  to  the  volume  of  its  contents,  there  is 
little  difference  in  the  upper  level  of  the  semi- 
fluid contents,  chyme,  as  seen  with  the  X-rays 
in  the  erect  position,  whether  its  volume  be  five 
ounces  or  two  pints,  and  the  greater  curvature 
is  very  little  depressed  as  the  stomach  is  gradually 
filled.  When  the  stomach  is  atonic  this  adap- 
tation to  the  volume  of  its  contents  does  not. 
occur;  the  food  is  seen  to  drop  to  the  most 
dependent  part,  its  upper  level  slowly  rising  and 
the  greater  curvature  becoming  more  dependent 
as  the  volume  of  its  contents  increases. 

3.  Peristalsis.^ — Inspection  and  Palpation.  In 
unusually  thin  women  normal  peristalsis  is 
occasionally  visible,  but  in  the  majority  of  cases 
the    presence    of    visible    peristalsis    indicates 


organic  pyloric  obstruction.  The  patient  should 
be  examined  after  a  meal;  in  doubtful  cases 
peristalsis  can  be  rendered  more  obvious  by 
massage.  At  a  stage  preceding  that  in  which 
peristalsis  is  visible  it  may  often  be  felt  as  a 
periodic  hardening  if  the  hand  is  kept  for  some 
minutes  gently  pressing  upon  the  right  side  of 
the  abdomen  a  little  above  the  umbilicus. 

X-Rays.  Deficient  peristalsis  cannot  be  recog- 
nized with  certainty  by  any  method  except  the 
X-rays.  In  pyloric  obstruction  the  peristaltic 
waves  can  be  seen  to  commence  in  the  fundus- 
instead  of  in  the  centre  of  the  body,  and  to  lead 
to  unusually  great  depressions  in  the  outline  of 
the  organ  at  a  period  considerably  earlier  than 
that  in  which  it  becomes  visible  through  the 
abdominal  wall. 

4.  Rate  of  Evacuation.— Splashing  and  Suc- 
cussion.  The  stomach  should  be  completely 
empty  in  less  than  six  hours  after  dinner.  If, 
therefore,  splashing  and  succussion  can  be 
elicited  six  hours  after  such  a  meal,  it  may  be 
concluded  that  stasis  is  present.  This  may  be 
due  either  to  atony  if  the  erect  position  has  been 
maintained,  feeble  peristalsis,  or  pyloric  obstruc- 
tion. If,  however,  these  signs  are  present  twelve 
hours  after  dinner — at  9  a.m.,  for  example,  if 
dinner  was  taken  at  9  p.m. — organic  pyloric 
obstruction  is  almost  certainly  present.  An 
important  exception  is  ulceration  in  the  neigh- 
bourhood of  the  pylorus,  which  may  cause  a 
continuous  secretion  of  gastric  juice,  so  that 
the  stomach  is  never  empty,  although  there  is 
no  delay  in  the  passage  of  the  food  into  the 
duodenum. 

Stomach-Tube.  When  the  symptoms  or 
physical  signs  suggest  the  possibility  of  pyloric 
obstruction,  it  is  essential  to  investigate  the 
case  by  means  of  a  stomach-tube.  A  dinner, 
containing  meat  and  green  vegetables,  sweets 
and  some  raisins  or  dried  plums,  is  given  at 
9  p.m.,  and  the  tube  is  passed  at  9  a.m.,  nothing 
having  been  taken  in  the  interval.  If  the 
patient  does  not  involuntarily  strain  he  is  told 
to  do  so,  as  the  stomach  can  generally  be  com- 
pletely emptied  in  this  way  without  siphonage 
or  pumping.  If  nothing  is  brought  up,  half  a 
pint  of  water  is  poured  through  the  tube ;  on- 
straining  this  is  returned,  together  with  any 
traces  of  gastric  contents  which  were  insufficient 
to  be  expelled  alone.  In  atonic  dilatation  the 
'  stomach  is  always  empty  twelve  hours  after  a 
meal.  In  chronic  gastritis,  especially  when  due 
to  alcohol,  a  small  quantity  of  thick  alkaline 
fluid,  consisting  mainly  of  swallowed  saliva  and 
pharyngeal  and  oesophageal  secretion,  may  be 
present.  In  the  continuous  secretion  which 
results  from  an  ulcer  near  the  pylorus,  even  in 
the  absence  of  obstruction,  a  small  quantity 
of  very  acid  fluid  without  any  food  residue  is 
found.     When    an    ulcer    has    led    to    organic 
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obstruction,  starch  granules  and  vegetable 
debris,  but  no  meat  fibres,  are  present,  in 
addition  to  some  acid  fluid ;  the  quantity  of 
the  latter  is  much  increased  if  the  ulcer  is  still 
active,  as  hypersecretion  then  occurs  in  addition 
to  stasis.  In  malignant  obstruction  the  gastric 
contents  are  thicker  and  contain  debris  of  both 
vegetable  and  animal  food ;  free  hydrochloric 
acid  is  absent,  "  active  "  hydrochloric  acid  is 
greatly  reduced  and  lactic  acid  is  present. 

X-Rays.  If  the  shadow  of  the  stomach  is 
still  visible  six  hours  after  a  bismuth  meal, 
nothing  having  been  taken  in  the  interval, 
stasis  is  present ;  after  nine  hours  it  is  probably, 
and  after  twelve  hours  it  is  certainly  due  to 
organic  pyloric  obstruction. 

II. — Chemical  Functions 

The  chemical  functions  of  the  stomach  can 
only  be  satisfactorily  investigated  by  means  of  a 
test  breakfast.  The  first  thing  in  the  morning, 
the  stomach  being  empty,  a  pint  of  weak  tea 
with  a  little  milk  and  sugar  and  a  round  of  thin 
buttered  toast  is  given.  An  hour  later  a  tube 
is  passed  and  the  gastric  contents  expressed ; 
they  occasionally  require  to  be  aspirated,  but 
no  water  should  be  added.  The  quantity 
removed,  the  proportion  of  food  to  fluid  and 
the  smell  of  the  contents  should  be  noted,  and 
the  presence  of  pathological  constituents,  such 
as  blood,  pus  and  mucus,  should  be  looked  for. 
'Congo  red  turns  blue  in  the  presence  of  free 
acid,  whether  lactic  or  hydrochloric ;  the  acidity 
is  due  to  hydrochloric  acid  if  a  scarlet  colour  is 
produced  on  slowly  warming  a  porcelain  dish 
containing  a  few  drops  of  the  gastric  filtrate  with 
an  equal  volume  of  Gunzberg's  reagent  (two 
parts  phloroglucin,  one  part  vanillin,  thirty 
parts  absolute  alcohol). 

The  only  important  quantitative  estimation 
is  that  for  active  hydrochloric  acid,  i.  e.  the 
quantity  of  free  plus  organically  combined  hydro- 
chloric acid.  Two  equal  portions  of  filtered 
gastric  contents,  to  the  first  of  which  excess  of 
sodium  carbonate  solution  is  added,  are  evapor- 
ated to  dryness  and  ignited  at  a  low  red  heat 
until  charring  is  complete.  The  chlorides  are 
estimated  in  each  portion  by  Volhard's  method, 
the  first  giving  the  total  chlorides  and  the  second 
the  mineral  chlorides,  the  difference  being  the 
active  hydrochloric  acid,  the  normal  quantity 
of  which  varies  between  O'l  to  0*2  per  cent. 

Lactic  acid  may  be  recognized  by  Uffelmann's 
reagent  (30  c.c.  one  per  cent,  carbolic  acid  M-ith  a 
few  drops  of  ferric  chloride  solution),  which  it 
changes  from  blue  to  canary  yellow.  An 
ethereal  extract  of  the  gastric  contents  must 
be  used,  5  c.c.  of  gastric  contents  having  been 
shaken  with  30  c.c.  of  ether. 

Microscopical  examination  of  the  gastric 
contents  may  reveal  the  presence  of  red  cor- 


puscles, leucocytes,  very  rarely  fragments  of 
mucous  membrane  or  growth,  sarcinae  in  non- 
malignant  pyloric  obstruction,  and  the  Boas- 
Oppler  bacilli  in  malignant  cases.  It  is  some- 
times necessary  to  examine  for  traces  of  blood 
by  the  guaiacum  reaction,  but  there  are  fewer 
sources  of  error  if  this  is  done  with  the  stools. 

Vomited  material  should  be  examined  by  the 
same  method,  but  the  quantitative  estimation 
of  hydrochloric  acid  is  only  of  value  after  a 
test  meal. 

An  examination  of  the  fseces  is  frequently 
of  importance  in  gastric  disorder,  xlpart  from 
the  obvious  presence  of  blood  (melaena),  "  occult 
blood  "  may  be  recognized  by  chemical  means. 
The  patient  is  put  on  to  a  farinaceous  diet,  the 
third  stool  passed  after  this  being  examined.  A 
small  quantity  is  rubbed  with  glacial  acetic  acid ; 
ozonic  ether  is  added  and  the  ethereal  extract 
poured  off.  A  few  drops  of  tinct.  guaiaci 
added  to  the  extract  give  a  blue  colour  if  any 
trace  of  blood  is  present.  If  there  are  symptoms 
suggesting  gastric  disease  and  no  other  obvious 
source  of  haemorrhage  is  present,  the  blood  may 
be  presumed  to  come  from  the  stomach.  If 
excess  of  fibrous  tissue  can  be  recognized  in  the 
stools  of  a  patient  who  has  been  given  underdone 
meat,  the  gastric  juice  contains  a  deficiency  of 
hydrochloric  acid.  A.  F.  H. 

THE    EXAMINATION    OF    THE    FiECES 

Examination  of  the  fseces  yields  very  im- 
portant diagnostic  evidence  in  various  diseases. 
Direct  microscopic  examination  reveals  the 
histological  elements  present,  both  animal  and 
vegetable,  and  the  state  to  which  these  have 
arrived  by  the  processes  of  digestion. 

The  presence  of  pus  in  the  stools  can  often 
be  made  out  by  naked-eye  examination,  supple- 
mented by  the  microscope.  If  due  to  ulcera- 
tion its  demonstration  is  not  so  easy,  because 
pus  cells  are  not  readily  recognized. 

Fragments  of  new  growth,  hydatid  hooklets, 
portions  of  actinomycotic  tissue  and  amoebce  can 
be  made  out  from  time  to  time. 

Chemical 

Chemical  examination  demonstrates  the 
amount  of  saponified  and  unsaponified  fat 
present,  and  the  occurrence  of  "  occult  "  blood 
— observations  of  great  value  in  the  diagnosis  of 
pancreatic  disease  and  ulceration  of  the  stomach 
or  bowel  respectively.  Chemical  examination 
also  decides  the  amount  of  bile  pigment  and  its 
derivatives,  and,  together  with  similar  investi- 
gations carried  out  upon  the  urine,  assists  in  the 
diagnosis  of  diseases  of  the  liver  and  gall  bladder. 

Bacteriological 

The  normal  intestine  possesses  a  very  rich 
flora  of  micro-organisms.     The  bacteria  present 
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in  greatest  numbers  are  streptococci  and  colif  orm 
bacilli.  In  health  both  groups  appear  to  act 
as  saprophytes,  but  either  may  take  on  a  patho- 
genic action,  giving  rise  to  acute  or  chronic 
infective  processes.  These  infective  processes 
may  (1)  involve  the  mucous  surface  of  the  bowel 
only,  as  in  colitis ;  or  (2)  they  may  involve  the 
peritoneum  immediately  adjacent  to  the  bowel 
or  organs  which  communicate  more  or  less 
freely  with  the  gut,  as  in  cholecystitis ;  or  (3) 
may  lead  to  a  systemic  blood  iiifection,  as  in 
infective  endocarditis. 

Much  help  can  be  derived  in  diagnosis  and 
treatment  from  the  qualitative  investigation 
of  the  flora  of  the  faeces.  For  the  purposes  of 
the  examination  a  little  of  a  fresh  stool  is  col- 
lected in  a  tin  or  wide-mouthed  bottle  with  a 
well-fitting  top.  This  is  forwarded  at  once  to 
the  pathologist.  If  the  stool  contains  mucus,  or 
sloughs,  or  blood-clot,  or  pus,  these  are  specially 
chosen  for  the  examination. 

It  is  essential  that  the  pathologist  shall 
receive,  with  the  specimen,  some  details  con- 
cerning the  case,  and  some  guide  as  to  what  the 
clinician  wants  in  the  way  of  investigation. 
The  bacteriologist  wiU  begin  by  making  films 
directly  from  the  faeces,  and  stain  these  by 
Gram's  method,  to  get  some  idea  of  the  relative 
quantity  of  Gram-positive  and  Gram-negative 
organisms.  Plates  ^vill  be  made  from  the  diluted 
material,  using  special  media  {e.g.  Drigalski  and 
Corradi)  for  the  purpose  of  differentiating  colon 
bacilli  from  such  pathogenic  organisms  as  B. 
typhosus.  Gaertner's  bacillus,  etc. 

In  Typhoid  Fever  the  isolation  of  the  bacillus 
from  the  stools,  for  purposes  of  diagnosis,  has 
been  superseded,  during  the  first  week  of  the 
disease,  by  blood-culture.  In  the  later  stages 
the  application  of  Widal's  test  and  the  estima- 
tion of  the  leucocyte  count  make  the  isolation  of 
the  bacillus  unnecessary  for  diagnostic  purposes. 

In  Paratyphoid  Fever  the  isolation  of  the 
causal  microbe  from  the  stools  is  more  important, 
because  the  clinical  features  of  the  disease  are 
apt  to  be  ambiguous  and  the  blood  gives  no 
agglutination  reaction  with  B.  typhosus. 

In  Food  Poisoning  an  investigation  of  the 
faeces  may  yield  colonies  of  Gaertner's  bacillus. 

In  Dysentery  either  the  bacillus  of  Shiga  or  of 
Flexner  may  be  isolated. 

B.  pyocyaneus  not  seldom  appears  to  be  the 
causal  agent  in  cases  of  colitis,  both  in  adults 
and  in  children. 

The  Tubercle  bacillus  must  be  searched  for 
in  faeces  by  the  same  methods  adopted  for 
sputum,  urine,  etc.  The  antiformin  method  is 
especially  applicable. 

Parasitological 

Search  for  the  ova  of  parasitic  worms  in  fresh 
unstained  preparations  should  never  be  omitted 


in  any  case  of  obscure  anaemia,  fever  (especially 
in  children),  or  intestinal  dyspepsia.  Attention 
is  not  seldom  called  to  this  examination  of  the 
stools  for  ova,  by  finding  eosinophilia  on  blood 
examination.  T.  J.  H. 

A."  E.  G. 

THE    DIAGNOSIS    OF    TUBERCULOSIS    AND 
ITS    SPECIFIC    TREATMENT 

There  is  probably  no  difficulty  with  which 
the  physician  is  more  often  faced  than  the 
diagnosis  of  a  doubtful  case  of  tuberculosis. 
The  question  of  physical  signs  will  not  be 
dealt  with  here,  but  however  conclusive  physi- 
cal signs  may  appear  to  be,  they  should  never 
lead  to  more  than  a  strong  presumption  in 
favour  of  tuberculosis.  Be  the  pathological 
process  situate  in  the  lung,  or  lymph  glands, 
or  urinary  tract,  or  elsewhere,  an  effort  must 
always  be  made  to  put  the  diagnosis  upon 
a  more  exact  basis  than  that  of  phj^sical 
signs. 

Demonstration  of  the  Tubercle  Bacillus.  The 
symptoms,  or  physical  signs  being  such  as  to 
suggest  tuberculosis,  the  first  consideration 
is  whether  or  not  any  material  can  be  obtained 
from  which  the  tubercle  bacillus  can  be  isolated. 
In  a  case  of  suspected  phthisis  a  specimen  of 
sputum  must  be  secured,  and  should  the  patient 
protest  that  there  is  none  he  should  be  pro- 
vided with  a  sputum  cup  or  pocket  flask, 
I  which  often  favours  the  appearance  of  a  hitherto 
absent  expectoration.  In  disease  of  the  urinary 
tract  the  urine  should  be  collected  (for  twenty- 
four  hours)  and  the  sediment  searched.  If  the 
bowel  or  peritoneum  is  the  seat  of  the  disease 
the  faeces  must  be  examined.  If  any  puncture- 
fluid  be  obtained — as  from  the  pleura,  peri- 
toneum, spinal  theca  or  a  joint — this  is  of 
course  invaluable  for  investigation.  No  pains 
must  be  spared  by  the  pathologist  and  clinician 
in  the  endeavour  to  demonstrate  the  bacillus, 
for  nothing  approaches  in  significance  the 
isolation  of  the  tubercle  bacillus  as  a  means 
of  diagnosis  of  tuberculosis.  Certain  observers 
have  claimed  that  they  can  demonstrate 
tubercle  bacilli  in  the  blood  in  the  majority 
of  cases  of  phthisis  examined.  The  identifica- 
tion of  isolated  bacilli  in  films  admits  of  much 
difficulty,  and  most  workers  have  failed  to 
confirm  these  results.  If  no  materials  are 
available  for  examination  or  if  their  examina- 
tion has  led  to  negative  results  we  turn  to  the 
indirect  methods  of  diagnosis. 

The  Tuberculin  Reactions.  If  a  minute 
quantity  of  "  old  "  tuberculin  be  injected 
subcutaneously  into  a  tuberculous  person,  a 
reaction  occurs  which  is  of  a  very  highly 
specific  character.  This  "  old  "  tuberculin  is 
the  glycerine  extract  of  tubercle  bacilli  which 
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Koch  originally  introduced  in  a  tentative 
manner  for  the  treatment  of  tuberculosis.  Its 
administration  for  this  purpose  has  been 
almost  completely  abandoned,  the  great  use 
to  which  it  is  now  put  being  in  diagnosis.  The 
tuberculin  test  may  be  employed  in  one  or 
more  of  three  ways  :  subcutaneously,  cutane- 
ously  and  conjunctivally. 

1,  The  Subcutaneous  Test  (Koch).  This  mode 
of  performing  the  test  is  contra-indicated  in 
patients  who  are  febrile  and  in  those  who  are 
acutely  ill.  When  it  can  be  used  it  is  of  greater 
value  than  either  of  the  two  methods  to  be 
described  later. 

The  best  method  of  performing  the  test  is 
to  administer  an  initial  dose  which  is  quite 
small.  If  no  reaction  follows  this  in  forty- 
eight  hours  a  second  dose  of  double  the  size 
is  given.  If  a  slight  reaction  follows  the  first 
dose  the  same  interval  is  allowed  to  elapse 
and  a  dose  of  the  same  size  is  administered 
a  second  time.  If  the  response  to  a  second  dose 
of  the  same  size  is  more  marked  than  was  the 
response  to  the  first  dose,  this  constitutes  a 
positive  reaction  of  great  delicacy.  If  no  re- 
action follows  either  the  first  or  the  second 
dose,  a  third  and  still  larger  dose  is  given.  If 
there  is  still  no  reaction  the  test  may  be  con- 
sidered to  be  negative. 

Opinions  differ  as  to  the  actual  size  of  the 
dose  Avliich  it  is  advisable  to  employ.  Some 
discretion  must  be  exercised  in  respect  of  the 
extent  of  the  lesion  and  whether  it  is  deep- 
seated  or  capable  of  being  kept  under  view 
during  the  stage  of  possible  reaction.  In  the 
majority  of  cases  it  is  advisable  to  begin 
with  O'OOl  c.c.  of  the  tuberculin  ( =  1  mg.) 
and  to  proceed  to  0'002  c.c,  0'005,  and  possibly 
O'Ol  c.c.  for  the  subsequent  doses,  observing 
the  qualification  as  to  the  value  of  an  increase 
in  the  reaction  as  the  result  of  using  a  second 
dose  of  the  same  size.  In  infants  and  small 
children  doses  which  are  one-tenth  of  these 
sizes  should  be  used.  The  practitioner  may 
order  a  series  of  doses  of  the  above  amounts, 
each  of  which  will  be  diluted  to  1  c.c.  and  sent 
by  the  dispenser  in  ampoules  for  immediate  use, 
or  he  may  order  a  small  quantity  of  undiluted 
tuberculin  and  make  up  the  necessary  dilutions 
as  required. 

Though  not  absolutely  necessary,  the  patient 
is,  for  preference,  in  bed  during  the  application 
of  the  test.  The  temperature  has  been  recorded 
on  a  four-hourly  chart  for  at  least  two  days 
prior  to  the  test,  and  is  found  not  to  be  above 
99°  E.  The  injection  is  made  in  the  early 
morning  so  that  two-hourly  temperatures  may 
be  taken,  which  should  always  include  the 
sixth  to  the  twelfth  hour  after  the  injection. 
The  site  of  inoculation  should  be  as  near  to 
the  suspected  focus  as  practicable. 


The  "  reaction  "  may  be  of  two  kinds, 
general  or  local. 

{a)  The  general  reaction  includes  a  rise  of  tem- 
perature and  pulse-rate,  headache  and  general 
malaise.  The  former  is  the  most  valuable  sign 
of  a  positive  reaction,  and  generally  occurs 
some  time  between  the  sixth  and  twelfth  hour 
after  injection.  A  rise  of  more  than  half  a 
degree  must  be  regarded  as  evidence  of  a  posi- 
tive reaction  if  the  initial  dose  be  not  larger 
than  O'OOl  c.c.  in  an  adult  and  as  an  indication 
for  making  the  second  dose  of  the  same  size  as 
the  first. 

[h)  The  local  reaction  is  not  always  to  be 
observed  ;  but  when  present  constitutes  a  point 
of  even  greater  importance  than  the  rise  of  tem- 
perature. The  local  reaction  varies  according  to 
the  site  of  the  disease  process.  In  phthisis  it  may 
show  itself  as  increase  of  cough  and  pain  in  the 
chest.  Tuberculous  glands  may  become  slightly 
more  swollen  and  tender. 

2.  The  Cutaneous  Test  (von  Pirquet).  This 
method  is  analogous  to  the  performance  of 
Jennerian  vaccination  for  smallpox.  The 
superficial  layers  of  skin  are  lightly  scarified 
and  a  drop  of  twenty-five  per  cent,  solution 
of  old  tuberculin  is  rubbed  into  the  spot. 
Two  control  marks  are  made  close  by,  one  of 
these  is  treated  with  the  0'5  per  cent,  of  carbolic 
acid  in  glycerine  used  to  dilute  the  tuberculin 
and  the  other  is  left  without  any  application. 
A  positive  reaction  is  indicated  when  the  area 
becomes  rose-red  in  colour,  slightlj'  raised 
above  the  surface,  and  when  the  reaction  is 
marked  one  or  more  vesicles  may  appear  upon 
it,  while  the  surrounding  zone  becomes  hyper- 
aemic.  These  changes  are  usually  at  their 
height  in  about  forty-eight  hours,  but  the 
results  are  not  infrequently  somewhat  equivocal 
in  character,  leaving  the  observer  in  doubt 
as  to  whether  the  reaction  is  positive  or  nega- 
tive. The  test  is  of  httle  value  in  patients 
over  twelve  years  of  age.  A  modification  of 
von  Pirquet's  method  has  been  introduced  by 
von  Morro,  who  uses  the  tuberculin  in  the  form 
of  an  ointment  to  be  rubbed  into  the  skin. 

3.  The  Conjunctival  Test  (Calmette).  A  drop 
of  one  per  cent,  solution  of  old  tuberculin  is 
inserted  into  the  conjunctival  sac  of  one  eye. 
If  a  positive  reaction  ensues  changes  begin  in 
from  six  to  twenty-four  hours.  The  mildest 
degree  consists  of  reddening  of  the  caruncle 
and  of  the  palpebral  conjunctiva.  The  next 
degree  shows  these  changes  more  markedly 
with  hypersemia  of  the  scleral  conjunctiva. 
The  third  degree  of  reaction  constitutes  a 
genuine  acute  conjunctivitis,  with  exudation 
into  the  sac.  In  a  few  cases  the  reaction  has 
been  very  intense,  causing  chemosis  or  even 
corneal  ulceration.  The  test  cannot,  therefore, 
be  said  to  be  devoid  of  some  risk. 
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Comparison  of  the  Three  Tests.  The  chief 
trouble  with  the  cutaneous  and  conjunctival 
tests  is  in  dealing  with  the  not  inconsiderable 
proportion  of  equivocal  results,  and  the  in- 
decision that  arises  as  to  whether  they  are 
positive  or  negative.  This  difficulty  is  rarely 
met  with  in  the  subcutaneous  method,  which, 
being  more  constant  in  its  results,  has  a  much 
greater  diagnostic  value.  An  actual  compari- 
son of  their  relative  value  can  be  made  by  em- 
ploying any  two  or  all  three  tests  at  the  same 
time  in  the  same  patient. 

The  Tuberculo-Opsonic  Index.  The  "  tuber- 
culo-opsonic  index "  of  the  blood  is  by  some 
authorities  held  to  be  so  constant  in  non- 
tuberculous  subjects  that  any  marked  deviation 
from  the  normal  is  by  them  considered  to  be 
good  evidence  of  tuberculous  infection.  Such 
a  conclusion  must  not  be  based  upon  a  single 
examination,  but  a  series  of  indices  should  be 
taken.  This  method  is  not  within  the  scope 
of  the  practitioner,  and  must  be  undertaken 
by  a  pathologist  well  versed  in  opsonic  work. 

The  Specific  Treatment  of  Tuberculosis.  The 
only  form  of  specific  treatment  at  all  widely 
adopted  is  by  means  of  Koch's  new  tuberculin 
(T.R.).  It  is  inadvisable  to  give  tuberculin  to 
patients  who  are  markedly  febrile,  or  who  show 
much  oscillation  in  temperature  and  in  general 
condition.  The  best  cases  to  select  are  those  in 
whom  there  has  been  produced,  as  the  result  of 
non-specific  measures,  some  definite  retrogressive 
change  in  the  tuberculous  lesions.  As  regards 
the  size  of  dose  and  the  frequency  of  its  ad- 
ministration there  is  no  rule  to  follow.  It  is 
probably  of  no  service  in  the  treatment  to 
aim  at  a  reaction  to  the  dose  of  tuberculin 
employed.  In  the  majority  of  cases  a  dose  of 
mg.   may   be   given   to    begin   with,  re- 
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peated  with  an  interval  of  a  week  or  ten  days 
until  four  doses  are  given.  A  second  series  of 
four  doses  of  to^tto  i^g-  may  follow,  observing 
the  same  intervals.  And  so  on  advancing  by 
-^  0  ^  0  0  mg.  at  ever}'  fifth  dose.  Should  any 
reaction,  local  or  general,  follow,  the  dose  should 
be  no  further  increased  for  a  while.  Treat- 
ment is  of  long  duration  and  any  secondary 
infection  which  may  be  present  must  be  dealt 
with  by  an  appropriate  vaccine.         T.  J.  H. 

A.  E.  G. 

CERTAIN    SPECIFIC    SERUM    TESTS    AND 
THEIR    VALUE    IN    DIAGNOSIS 

The  diagnosis  of  disease  has  during  recent 
years  received  great  assistance  from  the  dis- 
covery of  certain  interactions  that  are  demon- 
strable between  the  blood  serum  and  other 
body  fluids  on  the  one  hand,  and  the  infective 
agent  causing  disease  on  the  other.  The 
various  principles  that  are  formed  in  the  body 


fluids  as  the  result  of  their  invasion  by  bacteria 
are  termed  Antibodies.     The  variety  of  anti- 
bodies   produced    during    the    operation    of    a 
micro-organism    depends    apparently    on    the 
nature  of  the  infecting  agent  and  upon  the  kind 
of  response  made  by  the  patient  to  infection 
;   by  it ;  and  the  art  of  pathological  diagnosis  by 
I   means    of   specific    tests    turns    upon   devising 
I   means  whereby  the  presence  of  certain  anti- 
;   bodies  can  be  demonstrated  in  the  tissue  fluids 
of    the    patient.     In    this    section    only    those 
serum  tests  will  be  dealt  with  which  have  the 
weight  of  experience  and  authority  to  recom- 
mend them. 

The  Agglutination  Test  (Widal  Test) 

1,  It  is  in  relation  to  Typhoid  Fever  that  most 
of  the  observations  in  connection  ^\ith  this  test 
have  been  made.  The  test  is  also  applicable  to 
the  diagnosis  of  paratyphoid  fever,  to  Malta 
fever,  to  cholera,  to  bacillary  dysentery  and  to 
disease  produced  by  Gaertner's  bacillus. 

Few  practitioners  are  able  to  keep  a  culture 
of  B.  typhosus  as  part  of  their  laboratory  equip- 
ment ;  the  procedure  from  their  point  of  view 
is  therefore  extremely  simple.  It  consists  of 
pricking  the  patient's  ear,  drawing  up  not  less- 
than  20  cm.  of  blood  into  a  pipette,  sealing 
the  ends  of  the  pipette  in  a  flame,  and  forward- 
ing the  specimen  to  the  pathologist.  The 
pathologist  draws  ofi^  the  serum,  and  dilutes  it 
by  the  addition  of  kno\\n  quantities  of  normal 
salt  solution.  The  diluted  serum  is  then  mixed 
with  a  recent  culture  of  typhoid  bacilli,  and  a 
hanging-drop  preparation  of  the  mixture  is  put 
up  for  microscopic  examination.  Controls  of 
typhoid  culture  mixed  with  normal  serum  and 
also  with  normal  salt  solution  are  put  up  side 
by  side  with  the  test  specimen.  If  the  test  be 
positive,  the  organisms  lose  their  motility  and 
are  then  seen  to  become  grouped  into  large 
clumps,  leaving  no  scattered  bacilli  anywhere 
in  the  field.  In  both  of  the  controls  the  bacilli 
remain  actively  motile  and  are  uniformly 
distributed  over  the  field.  This  is  the  micro- 
scopic method  of  performing  the  test,  and  it 
is  the  method  most  in  vogue.  The  macroscopic 
method  consists  in  making  the  necessary  dilu- 
tions in  larger  bulk,  incubating  the  mixture  of 
serum  and  bacillary  emulsion,  and  noting  the 
presence  or  absence  of  sedimentation  at  the  end 
of  a  given  time.  Controls  are,  of  course,  again 
used. 

Since  it  has  been  found  that  the  bacilli  need 
not  be  living  in  order  that  agglutination  shall 
take  place,  it  is  open  to  the  practitioner  to 
perform  the  test  himself,  using  an  emulsion  of 
dead  typhoid  bacilli.  It  is,  however,  difficult 
to  obtain  an  emulsion  of  dead  bacilli  which  is 
free  from  small  clumps  to  begin  with,  and  as  the 
loss  of  motility  of  the  living  organisms  is  one  of 
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the  characteristic  parts  of  the  reaction,  the  test 
with  dead  micro-organisms  is  not  so  delicate 
as  with  the  living  culture. 

The  agglutination  test  is  a  relative  pathological 
test.  In  order  that  the  reaction  shall  be  re- 
garded as  definite!}'  positive  it  is  essential  that — 

(i)  The  dilution  of  the  serum  should  not  be 
less  than  one  in  tAventy. 

(ii)  The  time  of  the  test  should  not  exceed 
one  hour  in  the  warm  incubator. 

(iii)  The  interaction  should  be  "  complete," 
i.e.  all  bacilli  should  be  motionless  and  should 
be  clumped. 

(iv)  Neither  of  the  controls  should  show  any 
clumping. 

In  the  interpretation  of  results  the  folloA\ing 
facts  must  be  taken  into  account — 

(i)  The  test  is  rarely  positive  during  the  first 
week  of  the  disease.  At  this  stage  the  diagnosis 
of  typhoid  fever,  so  far  as  laboratory  methods 
are  concerned,  turns  upon  the  isolation  of  the 
bacillus  from  the  blood  (see  p.  418)  or  from  the 
stools.  The  importance  of  a  leucopenia  is  also 
to  be  remembered  (see  p.  417). 

(ii)  A  positive  test  may  mean  that  the  patient 
has  had  typhoid  fever  upon  some  former 
occasion,  not  that  his  present  disease  is  of  this 
nature.  The  reaction  may  persist  up  to  five 
years  after  an  attack  of  t\T3hoid  fever.  Demon- 
strable increase  in  the  degree  of  agglutination  from 
day  to  day  or  from  week  to  week  proves  that  this 
attack  is  typhoid  fever. 

(iii)  In  a  few  cases  of  typhoid  fever  agglutina- 
tion is  not  developed  until  late,  or  even  not 
at  all. 

(iv)  The  test  is  occasionally  positive  in 
diseases  Avhich  are  not  typhoid  fever.  Thus 
the  serum  of  patients  suffering  with  catarrhal 
jaundice  not  infrequently  clumps  typhoid  bacilli 
readily.  Patients  infected  with  some  other 
micro-organism  of  the  bacillus  coli  group  may 
agglutinate  the  typhoid  bacillus.  ("  Group 
reaction.") 

(v)  It  sometimes  happens  that  the  test  is 
positive  with  one  strain  of  typhoid  bacillus 
and  negative  with  another.  If,  therefore,  the 
clinical  evidence  is  strongly  in  favour  of  the 
diagnosis  of  typhoid  fever,  the  test  must,  if 
necessary,  be  jDcrformed  with  more  than  one 
strain  of  typhoid  bacillus. 

2.  Paratyphoid  Fever.  —  Other  members  of 
the  coliform  group  of  organisms  besides  B. 
typhosus  have  been  shown  to  be  at  times 
intensely  pathogenic,  and  have  been  isolated 
from  individual  and  epidemic  cases  of  acute 
enteritis.  Sometimes  the  illness  resembles 
typhoid  fever  very  closely,  but  the  causal 
microbe  differs  from  B.  typhosus  in  certain  of 
its  characters,  and  the  patient's  serum  fails  to 
agglutinate  the  typhoid  bacillus.  Such  cases 
are  termed  "  paratyphoid  fever,"  and  are  most 


often  due  to  one  of  two  varieties  of  "  para- 
typhoid "  bacilli.  The  two  strains  are  often 
kept  in  pathological  laboratories  for  the  pur- 
pose of  applying  Widal's  test  in  the  event  of 
the  serum  of  a  suspected  case  of  typhoid  fever 
not  clumping  B.  typhosus. 

3.  Gaertner  Bacillus  Disease. — In  another  set 
of  cases  of  acute  enteritis,  not  seldom  occurring 
in  small  epidemics,  the  disease  runs  a  much 
shorter  course  than  in  typhoid  fever — even  as 
short  as  forty-eight  hours — has  a  very  brief 
incubation  period,  and  the  causal  bacillus  is 
again  one  of  the  coliform  group.  One  such 
organism  was  originally  isolated  by  Gaertner. 
Outbreaks  of  "food  poisoning  "  are  not  infre- 
quently traceable  to  this  source.  Agglutination 
of  Gaertner's  bacillus  by  the  serum  of  affected 
patients — a  valuable  help  in  diagnosis — does  not 
persist  nearly  as  long  as  agglutination  of  Eberth's 
bacillus  by  the  serum  of  typhoid  patients.  In 
one  outbreak  of  this  disease  the  A\Titers  found 
that,  even  in  the  most  severe  cases,  Widal's 
test,  from  being  definite^  positive,  rather 
suddenly  became  negative  t\\'o  weeks  after  the 
illness. 

4.  B.  Coli  Infections.  —  Sporadic  cases  of 
acute  infection,  intestinal  or  otherwise,  by 
B.  coli,  are  not  uncommon,  and  the  only  means 
of  identifying  the  causal  microbe  may  be  bj'' 
carrjdng  out  Widal's  test  with  the  patient's 
serum  and  several  colonies  in  turn  of  the 
bacilli  isolated  from  the  stools.  A  "  group 
reaction  "  may  be  shown  in  these  cases,  partial 
clumping  being  obtained  with  the  typhoid 
bacillus.  This  fact  emphasizes  the  necessity 
of  observing  the  "  minimum  requirements  "  in 
performing  Widal's  test. 

5.  Malta  Fever,  —  Widal's  test  is  of  great 
value  in  the  diagnosis  of  Malta  fever,  and 
especially  in  chronic  or  latent  cases  in  which 
blood-cultures  may  prove  sterile.  Complete 
agglutination  of  the  M.  Melitensis  by  serum 
of  dilution  one  in  thirty  in  half-an-hour  may  be 
be  taken  as  a  positive  test  in  any  case  giving 
clinical  evidence  of  the  disease. 

6.  Cholera. — The  order  of  Widal's  test  may 
be  reversed,  and  a  micro-organism  of  doubtful 
nature  may  be  identified  by  use  of  a  serum 
known  to  be  immunized  against  certain  bacteria. 
This  is  illustrated  in  the  diagnosis  of  cholera. 
It  may  even  be  carried  out  with  the  mucus  from 
a  suspected  stool,  in  which  the  vibrios  are  very 
numerous,  without  their  isolation  by  culture. 
For  this  purpose  a  commercial  immune  serum 
is  employed,  and  a  hanging-drop  specimen  is 
made  direct  from  the  faeces.  If  the  cholera 
vibrio  is  present  clumping  will  occur,  sometimes 
with  a  dilution  as  high  as  1  in  10,000.  In  a 
similar  manner  a  coliform  bacillus  obtained 
from  a  patient's  blood  or  elsewhere  may  be 
proved  to  be,  or  not  to  be,  the  typhoid  bacillus. 


CLINICAL  PATHOLOGY  437 


USE   OF  BACTERIAL  VACCINES 


Diluted  serum  from  a  known  case  of  typlioid 
fever  or  from  an  animal  immunized  against 
B.  t\T)liosus  is  mixed  with  the  bacillus  under 
investigation,  and  agglutination  is  tested  for. 

The  Immune  Body  Test  (Wassermann  Reaction, 
or  "Fixation  of  Complement") 

The  technique  of  this  test  is  at  present 
beyond  the  powers  of  the  clinician,  and  necessi- 
tates exact  laboratory  methods.  The  test  has 
its  widest  application  in  the  diagnosis  of 
syphilitic  disease,  and  in  any  case  in  which  the 
diagnosis  of  syphilis  or  of  parasyphilitic  affec- 
tions is  indicated  the  practitioner  collects 
blood  from  the  patient,  and  forwards  it  to  the 
pathologist.  The  blood  may  well  be  obtained 
with  a  hypodermic  syrmge  from  a  vein  in  the 
arm,  as  a  liberal  amount  should  be  sent — not 
less  than  one  cubic  centimetre. 

The  results  ohtained.  It  is  probable  that  at 
least  the  following  hold  good. 

The  question  of  the  duration  of  treatment 
receives  considerable  help  from  the  test,  for  a 
negative  reaction,  following  a  positive  one,  indi- 
cates that  the  tissues  are  free  from  the  virus. 
The  prevalence  of  syphilis  as  a  causal  factor  in 
diseases  of  the  aorta  and  aortic  valves  is  borne 
out  by  finding  that  a  considerable  percentage 
of  patients  suffering  from  these  affections  give 
a  positive  Wassermann  test.  T.  J.  H. 

A.  E.  G. 

TREATMENT    BY    SPECIFIC    INOCULATION 

The  Use  of  Bacterial  Vaccines  in  Disease 

As  the  result  of  the  labours  of  Sir  Almroth 
Wright,  bacterial  vaccines  have  now  become 
very  generally  recognized  as  valuable  therapeu- 
tic agents  in  certain  infective  disease  processes. 
A  vaccine  is  a  suspension  of  killed  micro- 
organisms in  some  neutral  liquid  medium  such 
as  normal  salt  solution,  for  the  purpose  of 
subcutaneous  injection.  It  is,  to  all  intents 
and  purposes,  a  preparation  of  the  intracellular 
toxins  of  the  micro-organism. 

The  first  step  in  the  preparation  of  a  vaccine 
is  the  isolation  of  the  causal  micro-organism  of 
the  disease  in  pure  culture.  If  a  local  lesion  is 
to  be  dealt  with,  a  portion  of  the  exudate  or 
secretion  is  obtained,  as  free  as  possible  from 
contaminations,  and  is  forwarded  in  a  sealed 
sterile  vessel  to  the  pathologist.  If  the  practi- 
tioner has  culture  tubes  he  may  make  his  own 
cultivations  and  send  the  inoculated  tubes  to 
the  pathologist.  In  a  fcAV  instances  this  is 
almost  imperative  ;  thus  in  pyorrhoea  alveolaris 
it  is  necessary  to  clean  the  surface  of  the  gum 
and  to  inoculate  an  agar  slope  either  with  a  little 
of  the  pus  scfueezed  out  from  the  pocket  lying 
between  the  gum  and  the  tooth,  or  better  still, 
to  make  cultivations  from  the  root  of  a  tooth 


immediately  after  its  extraction.  In  the  case 
of  a  patient  suffering  from  septicaemia  without 
a  local  lesion,  or  one  which  is  out  of  reach,  a 
blood  culture  must  first  be  made  (see  section  2). 
In  most  cases  the  infection  is  by  a  single  micro- 
organism;  sometimes,  however,  the  infection 
is  mixed,  in  which  case  a  vaccine  may  be 
prepared  from  the  various  micro-organisms 
present. 

Modes  of  Administration  of  Vaccines 

1.  The  common  mode  is  the  subcutaneous 
one,  and  it  is  to  this  route  that  all  subsequent 
remarks  apply.  The  method  is  extremely 
simple,  and  is  the  same  as  is  employed  for  the 
hypodermic  injection  of  various  drugs.  The 
upper  arm  is  a  convenient  site  for  the  inoculation. 
There  is,  however,  some  reason  for  believing 
that  the  introduction  of  a  vaccine  near  to  the 
seat  of  a  local  lesion  is  occasionally  of  advantage. 
Before  breaking  the  neck  off  the  ampoule  con- 
taining the  vaccine,  the  phial  should  be  well 
rolled  between  the  hands  to  ensure  uniform 
suspension  of  the  bacteria,  which  may  have 
formed  a  sediment,  due  to  standing.  As  the 
bulk  of  fluid  constituting  the  dose  of  vaccine 
is  scarcely  greater  than  many  hypodermic  in- 
jections in  common  use  (vaccines  are  generally 
made  up  to  1  c.c.  =  17  minims),  its  intro- 
duction leads  to  no  material  discomfort  to  the 
patient.  No  dressing  of  any  kind  is  required 
to  cover  the  puncture. 

2.  The  intravenous  route  has  as  yet  been 
employed  but  little,  and  chiefly  in  an  experi- 
mental fashion. 

3.  Upon  the  use  of  vaccines  hy  mouth,  again, 
very  few  observations  have  been  made.  Some 
authorities  administer  tuberculin  in  this  way 
and  recommend  it. 

The  Immediate  Effects  of  Vaccine  Inoculation 

1.  Local  Effects.  There  is  no  uniformity  of 
opinion  as  to  how  little  or  how  much  local 
"  reaction  "  should  be  aimed  at  when  a  vaccine 
is  used  therapeutically.  When  given  for  pro- 
phylaxis (e.  g.  against  typhoid  fever)  a  local 
reaction  is  anticipated.  The  principle  of  prac- 
tice Avith  most  workers  appears  to  be  that  in 
cases  of  chronic  and  of  local  infection  a  mild 
but  definite  reaction  is  aimed  at,  but  in  cases 
of  acute  and  of  general  infection  no  reaction 
is  sought.  By  a  "  mild  but  definite  "  reaction  is 
meant  as  follows  : — From  four  to  eight  hours 
after  inoculation  a  tender  spot  appears  at  the 
site,  surrounded  by  a  small  area  over  which  the 
skin  presents  a  faint  blush.  Slight  swelling 
is  also  present.  This  is  tender,  and  there  is 
slight  stiffness  of  the  limb  on  movement.  After 
eighteen  to  twenty-four  hours  the  inflammation 
begins  to  subside,  leaving  only  slight  thickening 
of  the  subcutaneous  tissues,  which  may  persist 
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for  forty-eight  hours.  A  dose  which  is  un- 
necessarily large  for  its  purpose,  or  which  is 
highly  toxic,  produces  a  more  marked  reaction 
and  may  lead  to  redness  and  swelling  of  a  large 
part  of  the  arm  and  much  discomfort.  It 
happens  quite  often  that  such  a  moderate 
reaction  as  that  just  described  follows  the  first 
of  a  series  of  doses  of  vaccines,  but  is  not  seen 
after  subsequent  doses,  even  when  these  are 
increased  in  size. 

2.  General  Ejects.  After  a  prophylactic  dose 
of  vaccine,  when,  as  a  rule,  a  large  dose  is 
chosen,  there  is  usually  a  fairly  marked  general 
disturbance  :  headache,  lassitude,  nausea,  pains 
in  the  limbs,  and  a  rise  of  temperature  to  100°- 
103°  F.  These  symptoms  come  on  a  few  hours 
after  the  injection,  and  subside  during  the 
second  twelve  hours.  After  the  initial  thera- 
peutic dose  in  chronic  infective  processes  nothing 
so  severe  as  this  occurs ;  but  there  is  often  a 
feeling  of  slight  malaise  during  the  day  following 
the  inoculation.  After  subsequent  doses  it  is 
unusual  to  see  any  such  general  effects,  but  often 
a  state  of  general  invigoration,  in  some  cases 
quite  marked. 

Prophylactic  Use  of  Vaccines 

In  preventive  medicine  the  principle  of  in- 
oculation has  been  applied  on  a  large  scale  to 
plague,  to  typhoid  fever  and  to  cholera.  Pro- 
tective inoculation  may  also  be  undertaken  in 
patients  who  are  to  be  submitted  to  operations 
involving  risk  of  pyogenetic  infections  after- 
wards, as  in  removal  of  the  tongue,  etc.  The 
inoculation  should  be  made  in  such  cases  during 
the  week  but  one  preceding  the  operation. 
It  is  possible  that  children  might  with  benefit 
be  inoculated  with  a  prophylactic  dose  of  the 
meningococcus  in  the  presence  of  cerebrospinal 
meningitis. 

1.  The  chief  use  in  England  of  prophylactic 
inoculation  is  in  connection  with  typhoid  fever. 
Persons  going  to  districts  abroad  where  typhoid 
fever  is  endemic  are  well  advised  to  be  thus 
inoculated.  The  vaccine  may  be  given  in  two 
doses  at  a  week's  interval — the  first  of  1000 
million  killed  typhoid  bacilli,  followed  on  the 
seventh  or  tenth  day  by  a  dose  of  2000  million. 
Two  or  three  different  strains  of  recently  isolated 
typhoid  bacilli  are  used  in  the  manufacture  of 
the  vaccine.  The  reaction  after  the  first  dose 
may  be  severe  {vide  supra).  It  is  desirable  to 
allow  a  clear  fortnight  to  elapse  between  the 
second  inoculation  and  the  time  of  arrival  at 
the  district  where  typhoid  fever  is  rife. 

2.  Reference  has  been  made  to  the  prophy- 
lactic use  of  colon  bacillus  vaccine  prior  to  surgi- 
cal operations  upon  regions  infected  with  this 
micro-organism.  A  similar  vaccine  may  be  used 
in  cases  of  chronic  bacilluria,  and  chronic  cystitis 
and  prostatitis  in  \\  Inch  it  is  impossible  to  get 


rid  of  the  micro-organisms  from  the  urine  by  i 
therapeutic  inoculation.  It  is  probable  that  i 
a  series  of  doses  of  appropriate  vaccine  is  of  I 
service  in  preventing  those  exacerbations  of  i 
the  morbid  state  which  constitute  a  "  flare-up,"  1 
and  by  the  same  means  a  spread  of  the  infection 
to  other  parts  of  the  urinary  tract  may  in  great 
measure  be  prevented. 

3.  The  use  of  tuberculin  is  indicated  as  a 
prophylactic  measure  in  patients  whose  pul- 
monary or  other  lesions  have  become  arrested 
by  other  modes  of  treatment. 

4.  After  the  treatment  of  furunculosis  and 
pustular  acne  it  is  advisable  to  continue  in- 
oculations in  a  prophylactic  manner  some  time 
after  the  disease  has  been  cured. 

5.  x\ttempts  have  been  made  recently  at 
immunization  against  such  acute  microbic  in- 
fections as  influenza,  acute  rhinitis  and  sore 
throat.  It  is  as  yet  too  early  to  draw  any  con- 
clusions regarding  the  result  of  such  prophy- 
lactic treatment. 

Cases  Suitable  for  Treatment  by  Vaccines 

The  infective  processes  amenable  to  treat- 
ment by  specific  inoculation  may  be  considered 
as — 

/l.  Chronic 
•  \2.  Acute 

B. — General  Infections      •  ^  o'   a     ^- 


A. — Local  Infections. 


A. — (1)  Chronic  Local  Infections 

This  group  of  diseases  has  yielded  the  best 
results  to  vaccine  therapy. 

(a)  Staphylococci.  Chronic  local  infections 
which  are  most  often  due  to  this  organism  are 
boils,  carbuncle,  sycosis,  pustular  acne,  some  forms 
of  eczema,  suppurating  Meibomian  cyst  and 
sinuses  left  after  opening  of  abscesses.  Of  these 
boils  react  best  to  treatment,  and  a  cure, 
for  a  more  or  less  long  period  of  time,  may 
confidently  be  promised  to  almost  every  patient. 
A  guarded  prognosis  must  always  be  given  in 
the  other  forms  of  staphylococcal  infection.  It 
is  as  an  adjunct  to  other  forms  of  treatment 
that  vaccine  therapy  is  so  valuable,  and  efficient 
surgical  measures  must  always  be  undertaken 
in  conjunction  with  it. 

{b)  Streptococci  and  Pneumococci.  Pyorrhoea 
alveolaris  is  always  due  to  streptococcus  sali- 
varius,  and  some  cases  of  the  disease  respond 
well  to  vaccine  treatment.  Suppuration  in 
nasal  sinuses  and  the  middle  ear  sometimes  react 
favourably,  though  here  again  obvious  measures 
for  effective  drainage  must  be  attended  to. 

(c)  Gonococci.  Chronic  urethritis  often  re- 
sponds well  to  vaccine  treatment.  Secondary 
invasion  of  the  urethra  by  staphylococci  is 
common  in  chronic  gonorrhoea,  requiring  the 
use  of  staphylococcal  vaccines.     That  form  of 
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gonorrhoea  which  shows  recurrences  of  the 
discharge  after  quiescent  periods  seems  to  react 
favourably  to  inoculation. 

(d)  Bacillus  Coli.  Infections  of  the  urinary 
tract  in  which  symptoms  are  present,  such  as 
frequent  micturition,  local  discomfort,  pyrexia, 
etc.,  ma}'  be  considerably  improved  by  this 
treatment.  The  amount  of  pus  in  the  urine 
often  becomes  less  or  entirely  disappears.  A 
state  of  colon  bacilluria  is  usually  unaffected 
by  vaccine-therapy.  Chronic  otitis  media  in- 
fected by  this  organism  sometimes  responds  well. 
Post-operative  suppuration,  not  infrequently  seen 
in  cases  of  appendix  abscess,  is  a  condition 
pre-eminently  amenable  to  vaccine-therapy. 

(e)  B.  Typhosus.  Suppurating  foci  which  are 
sequels  to  typhoid  fever  are  favourable  for 
vaccine  treatment. 

(/)  Tuberciilosis  has  been  considered  else- 
where. 

A. — (2)  Acute  Local  Infections 

(a)  Streptococci.  In  erysipelas  recovery  seems 
to  be  frequently  hastened  by  one  or  two  small 
doses  of  streptococcus  pyogenes  vaccine.  If  it 
is  possible  to  cultivate  the  organism  from  a 
vesicle  of  the  actual  case,  so  much  the  better. 
In  cellulitis  and  acute  abscess  due  to  a  strepto- 
coccus inoculation  may  hasten  healing  after 
proper  surgical  measures  have  been  undertaken. 
So  also  in  empyema  of  the  various  sinuses  (often 
pneumococcal)  and  other  forms  of  post-operative 
suppuration. 

(6)  Staphylococci.  Acute  boils  and  carbuncles 
tend  to  abort  when  treated  early  with  a  dose 
of  vaccine,  and  no  ill  effects  appear  to  follow 
such  treatment. 

B. — (1)  Chronic  General  Infections 

In  chronic  gonorrhoeal  arthritis  good  results 
quite  commonly  follow  the  use  of  vaccines. 
In  chronic  staj^hylococcal  pyaemia  inoculation 
should  be  tried,  but  results  are  not  very  pro- 
nounced, especially  when  the  lesions  are  in 
connection  with  the  bones.  In  chronic  infective 
endocarditis  vaccines  apparently  never  save  the 
patient  ultimately,  though  their  use  is  attended 
occasionally  with  encouraging  results  for  a 
time. 

B. — (2)  Acute  General  Infections 

In  this  class  results  have  been  less  promising 
than  in  cases  of  localised  infection.  It  appears 
that  the  more  acute  and  generalized  the  infec- 
tion, the  less  marked  are  the  benefits  of  specific 
inoculation. 

In  pneumonia,  where  the  natural  course  of 
the  disease  gives  a  good  criterion  by  which  to 
judge  of  the  effect  of  any  form  of  specific  treat- 
ment, the  crisis  does  not  appear  to  be  hastened 
by  the  employment  of  pneumococcus  vaccine. 

Puerperal  fever,  osteomyelitis,  acute  infective 


endocarditis  and  other  forms  of  acute  general 
infection  end  fatally  with  such  frequency  that 
the  tentative  use  of  appropriate  vaccines  is 
quite  justifiable,  provided  all  the  other  known 
aids  to  recovery  are  employed.  The  combina- 
tion of  vaccine  and  anti-serum  is  eminently 
rational  and  not  infrequently  proves  beneficiaL 
Immediately  the  diagnosis  of  acute  streptococcal 
infection  is  made,  a  full  dose  of  anti-serum 
should  be  given,  preferably  intravenously  in 
normal  saline;  this  should  be  repeated  after 
twelve  hours. 

In  typhoid  fever,  especially  in  protracted 
cases,  small  doses  appear  to  produce  marked 
improvement  in  the  symptoms.  Some  authori- 
ties report  good  results  after  the  employment 
of  large  doses  i.  e.  500  million  dead  bacilli  in 
the  routine  treatment  of  the  disease. 

Malta  fever  may  respond  very  favourably 
to  vaccine  treatment. 

The  Choice  and  the  Frequency  of  the  Administration 
of  the  Dose  of  Vaccines 

A  determination  of  the  opsonic  index  has 
been  found  to  be  unnecessary  as  a  guide  for 
the  purposes  of  actual  practice,  and  for  the  choice 
of  dose  and  for  the  frequency  of  its  administra- 
tion reliance  should  be  placed  upon  a  careful 
study  of  the  clinical  condition  of  the  patient 
and  upon  experience  of  similar  cases  already 
treated.  There  is  good  evidence  from  animal 
experiments  that  the  effective  dosage  of  vaccines 
is  fairly  wide,  and  that  within  this  range  no  ill 
effects  are  likely  to  ensue  to  the  patient. 

The  doses  of  vaccine  suggested  below  are 
set  out  tentatively,  for  they  are  by  no  means 
arbitrary,  being  modified  in  individual  cases  as 
seems  necessary. 

One  of  the  greatest  difficulties  attending  the 
question  of  dosage  is  the  variation  in  virulence 
of  different  strains  of  the  same  micro-organism, 
and  of  the  same  strain  after  sub-culture.  This 
applies  particularly  to  the  streptococcus  group, 
to  the  pneumococcus  and  to  the  gonocaccus. 
Another  difficulty  arises  from  the  individual 
differences  seen  in  the  response  made  by  various 
patients  to  the  same  dose  of  the  same  strain 
of  a  micro-organism.  This  is  often  seen  in  the 
case  of  prophylactic  inoculation  against  typhoid 
fever. 

1.  Prophylactic  dosage.  For  typhoid  fever  see 
p.  438.  In  plague  prophylaxis  the  vaccine  is 
prepared  from  a  four  weeks'  old  broth  culture 
of  the  bacillus.  The  culture  is  sterilized  by 
heat  and  3  c.c.  of  it  is  inoculated  subcutaneously 
as  a  single  dose  (Haffkine).  In  cholera  prophy- 
laxis the  same  worker  employs  for  the  first  dose 
1  c.c.  of  vaccine  prepared  from  an  attenuated 
culture,  and  for  the  second,  after  a  few  daj's' 
interval,  1  c.c.  of  vaccine  prepared  from  a  more 
virulent  cultuie. 
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In  prophylaxis  against  pyogenetic  infections 
during  or  after  surgical  operations,  a  large 
dose  of  vaccine,  appropriate  to  the  particular 
infection  feared,  is  used.  Thus  a  dose  of  1000 
million  killed  staphylococci  or  killed  bacillus 
coli  is  injected  ten  days  before  the  operation. 

In  the  case  of  cerebrospinal  fever  200  million 
killed  meningococci  may  be  regarded  as  a  safe 
jjrophylactic  dose  for  an  adult. 

2.  Curative  dosage.  The  more  virulent  the 
micro-organisms,  and  the  more  acute  and  the 
more  generalized  the  disease  process,  the  smaller 
should  be  the  dose  of  vaccine  employed. 

A. — (1)  Chronic  Local  Infections 

(a)  Staphylococci.  Furunculosis.  One  hundred 
millions  is  the  best  dose  with  which  to  begin  the 
treatment  of  an  ordinary  case.  This  is  folloAved 
by  doses  of  250-500  millions,  with  intervals  of 
seven  to  ten  days,  if  improvement  follows  the 
first  dose.  Chronic  carbuncle  is  treated  in  the 
same  way.  In  the  treatment  of  acne  much 
the  same  line  is  adopted,  and  excellent  results 
follow  the  use  of  a  mixed  vaccine  of  staphylo- 
coccus and  the  "  acne  bacillus."  In  sycosis 
increasing  doses,  beginning  with  250  millions, 
give  good  results  if  the  treatment  is  carried 
out  early.  In  long-standing  cases  doses  of 
2000-5000  million  cocci  may  be  required,  but 
in  dealing  with  sycosis  and  acne  it  is  essential 
that  other  forms  of  treatment,  such  as  epila- 
tion and  mercurial  ointments,  should  not  be 
neglected.  Ciliary  blepharitis  usually  yields  to 
the  doses  recommended  for  furunculosis. 

(&)  Streptococci  and  Pneumococci .  The  vac- 
cine treatment  of  pyorrhoea  alveolaris  should 
be  begun  with  doses  of  10  million  cocci,  in- 
creasing this  gradually  at  intervals  of  7-10 
days,  if  necessary,  to  100-200  millions. 

In  chronic  pneumococcal  infections,  such  as 
an  empyema  sinus,  a  series  of  weekly  doses  may 
be  given,  commencing  Avith  10  millions  and 
increasing  gradually  to  50-75  millions. 

(c)  Gonococci.  In  chronic  urethritis  and  in 
gleet  it  is  Avell  to  begin  Avith  a  dose  of  10  millions 
to  test  the  patient's  degree  of  response,  and  to 
increase  the  dose  gradually  until  results  are 
obtained.  Whilst  the  dose  is  still  small  it  may 
be  given  at  intervals  of  three  to  four  days ;  if 
doses  of  100-200  millions  be  reached,  the  interval 
should  be  ten  to  fourteen  days.  Small  doses 
probably  suffice  for  the  treatment  of  goroccccal 
iritis. 

[d]  B.  Coli.  In  cases  of  chronic  colon  becillus 
cystitis  and  pyelccystitis  the  initial  dose  may  be 
20  million  bacilh,  followed,  at  weekly  intervals, 
by  doses  gradually  increasing  to  50,  100  and  200 
millions,  the  treatment  being  spread  out  over 
a  period  of  two  or  three  months.  Other  forms 
of  chronic  infection  by  this  micro-organism  may 
be  treated  after  the  same  manner. 


(e)    B.  Tuberculosis.     {Vide  section.)  ' 

(/)  Actinomycosis.     In    a    case    successfully  , 
treated  the  dose  used  was  y  qVo  '^^-  of  the  growth 
obtained  on  solid  medium,  administered  weekly  ' 

for  a  period  of  six  weeks.  j 

i 

A. — (2)  Acute  Local  Infections  j 

It  is  even  less  practicable  to  frame  rules  for  i 
dosage  of  vaccines  in  acute  cases  of  infection 
than  in  chronic  cases.  Close  attention  to  the 
individual  case,  the  extent  and  intensity  of 
the  local  reaction,  the  degree  of  the  general 
resistance  as  indicated  by  the  amount  of 
strength,  condition  of  pulse,  etc.,  the  temperature  ; 
curve  and  leucocyte  count  from  day  to  day — 
these  alone  serve  to  guide  the  practitioner  in 
his  choice  of  the  size  and  frequencj^  of  the  dose. 
If,  after  careful  consideration  of  the  whole 
condition,  it  is  decided  to  administer  vaccines, 
these  should  be  given  in  very  small  doses,  and 
the  effects  should  be  carefully  watched. 

(a)  Streptococci.  In  erysipelas  and  cellulitis  ' 
an  initial  dose  of  2|  or  5  million  cocci  may  be 
given.  If  improvement  appears  to  follow,  the  i 
dose  may  be  repeated  on  the  third  day,  and  ' 
again  after  a  similar  interval,  or  if  the  improve-  ; 
ment  be  certain  a  larger  dose  may  be  given  on  : 
the  second  occasion. 

(6)  Staphylococci.  Acute  boils  and  carbuncles, 
poisoned  fingers,  etc.,  are  treated  by  doses  of 
20-50  million  killed  cocci,  and  the  response  is 
usually  satisfactory.  After  acute  abscesses 
have  been  dealt  with  surgically,  healing  is 
hastened  by  the  use  of  similar  doses,  repeated 
and,  if  necessary,  gradually  increased  every 
third  or  fourth  day. 

(c)  Gonococci.  In  the  majority  of  cases  of 
gonorrhoea  inoculations  are  not  indicated. 

{d)  B.  Coli.  Acute  infections  often  respond 
well  to  one  or  two  doses  of  10-20  million  killed 
bacilli. 

B. — (1)  Chronic  General  Infections 

(a)  In  chronic  staphylococcal  pycemia  50-100 
million  killed  cocci  may  be  injected  every  four 
to  seven  days,  omitting  the  inoculation  just 
prior  to,  and  just  after,  any  surgical  treatment. 

(6)  In  chronic  streptococcal  pycemia  10-20 
million  cocci  may  be  given  in  similar  fashion. 
In  chronic  infective  endocarditis  the  initial  dose 
should  be  10  millions  (streptococci,  pneumo- 
cocci, B.  Influenzse,  etc.),  repeated  every  four  to 
seven  days.  If  no  good  effect  follo\vs,  as  is 
usually  the  case,  the  dose  should  be  increased 
to  20,  30  or  even  50  million  cocci,  the  tempera- 
ture chart,  leucocyte  curve,  etc.,  being  carefully 
studied  meanwhile. 

(c)  The  treatment  of  chronic  general  gonor- 
rhceal  infection  should  be  begun  tentatively 
with  doses  of  10-20  millions,  to  test  the  virulence 
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of  the  strain  of  coccus  used.  The  dose  will 
probably  need  to  be  increased  to  50,  100  or 
200  millions  before  good  effects  follow.  Some 
American  "  immunizators  "  have  given  as  much 
as  1000  million  cocci  for  a  single  dose. 

B. — (2)  Acute  General  Infections 

The  question  of  the  advisability  of  using 
vaccines  in  cases  of  acute  septiccemia  has  been 
dealt  with  on  p.  439.  Even  when  it  is  decided 
to  use  them  the  dosage  must  be  of  a  tentative 
kind,  the  treatment  being  tried  warily  in  each 
individual  case.  All  those  clinical  observations 
referred  to  under  acute  local  infections  must  be 
made  daily,  and  must  be  taken  as  guides  to 
the  employment  of  the  vaccine.  Very  small 
doses — e.  g.  5  million  streptococci  or  10  million 
staphylococci — of  the  micro-organism  isolated 
from  the  patient  may  be  given  and  repeated 
i  every  third  or  fourth  day.  It  may  even  be 
preferable  to  give  smaller  doses  at  intervals 
of  twenty-four  hours,  or  an  increasing  dose — e.  g. 
5,  10  and  15  million  streptococci — on  three 
successive  days,  followed  by  an  interval  of 
seven  to  ten  days. 

Use  of  Stock  Vaccines 

Whenever  it  is  possible  the  particular  vaccine 
used  should  be  specially  prepared  for  each 
patient.  There  are  instances,  however,  in 
which  the  use  of  a  stock  vaccine  is  compulsory. 
Thus,  for  example,  in  the  treatment  of  gonor- 
rhoeal  arthritis  and  erysipelas  it  may  not  be 
possible  to  isolate  the  specific  organism  from 
the  patient ;  in  such  cases  appropriate  doses  of 
a  vaccine  recently  prepared  from  a  number  of 
strains  of  the  causal  micro-organism  are  given. 
But  such  procedures  should  always  be  regarded 
as  second  best,  and  are  to  be  strictly  reserved 
for  cases  of  the  kind  mentioned. 

A  second  group  in  which  it  is  customary  to 
employ  stock  vaccines  contains  those  diseases 
caused  by  organisms  whose  cultivation  is  diffi- 
cult and  growth  is  slow.  Examples  are  all  cases 
of  tuberculosis,  and  some  of  actinomycosis  and 
other   streptothrix   infections. 

Lastly,  a  stock  vaccine  of  a  more  virulent 
strain  of  micro-organism  than  the  one  isolated, 
or  of  a  mixture  of  several  different  strains,  may 
be  used  if  it  is  found  that  little  or  no  good  follows 
the  use  of  the  micro-organism  actually  present 
in  the  lesion  treated. 

Vaccine  therapy  constitutes  an  instrument 
of  very  great  utility  in  stimulating  the  natural 
defensive  mechanism  of  the  body  against  many 
forms  of  infection,  but  much  has  still  to  be  learnt 
in  regard  to  the  most  effective  methods  of  using 
that  instrument.  It  is  not  to  be  regarded  as  a 
panacea  for  all  diseases  which  are  of  microbic 
origin — still  less  as  a  panacea  for  all  diseases.     It 


441       FEVER   WITHOUT  PHYSICAL  SIGNS 


is  but  a  valuable  adjunct  in  the  medical  and 
surgical  treatment  of  bacterial  infections. 

T.  J.  H. 

A.  E.G. 

FEVER    WITHOUT    OTHER    PHYSICAL   SIGNS 

In  a  large  number  of  cases  of  disease  in  which 
clinical  pathology  gives  assistance  in  diagnosis, 
fever  plays  a  conspicuous  part.  When  ' '  physical 
signs  "  are  absent  the  investigation  of  a  case  of 
fever  becomes  in  large  measure  an  exercise  in 
pathological  methods. 

Cases  of  fever  fall  rather  naturally  into  two 
groups.  In  the  first,  certain  physical  signs  more 
or  less  adequate  to  the  diagnosis  are  elicited  bj^ 
examination  of  the  patient ;  in  the  second,  no 
such  signs  are  obtained.  In  this  latter  group 
are  found  many  cases  which  tax  the  resources 
of  the  diagnostician  to  the  utmost  and  include 
some  of  the  most  difficult  yet  fascinating 
problems  of  clinical  medicine.  The  cases  may 
be  divided  into  two  classes,  according  as  the 
physical  signs  are  latent  or  difficult  to  find,  or 
are  altogether  absent. 

I. — Physical  Signs  Overlooked  or  Latent 

1.  Cholecystitis.  —  Patients  are  usually  the 
subjects  of  gallstones,  and  often  they  are  stout, 
making  abdominal  examination  difficult.  Local 
tenderness  is  more  common  than  pain ;  colic 
is  not  usually  a  feature.  Flatulent  distension 
of  the  bowels  is  almost  constant.  The  attacks 
are  prone  to  recur,  sometimes  after  brief 
intervals.  Palpation,  especially  in  the  genu- 
pectoral  position,  may  discover  a  rounded 
elastic  tumour  in  the  right  hypochondrium— 
perhaps  only  for  a  brief  period  in  the  course  of 
the  disease.  Jaundice  may  be  completely 
absent  throughout  the  whole  course,  but  the 
urine  should  be  tested  for  traces  of  bile.  Even 
with  an  intermitting  fever  and  with  rigors  the 
inflammation  is  not  necessarily  suppurative, 
and  there  may  be  no  leucocytosis. 

2.  Pyelocystitis. — In  some  cases  of  infection 
of  the  urinary  tract  the  amount  of  pus  in  the 
urine  may  be  quite  small ;  the  sole  sign  of  the 
disease  may  thus  be  easily  overlooked.  Sudden 
rises  of  temperature,  often  accompanied  by 
rigors,  in  old  men,  or  in  patients  suffering  from 
diseases  of  the  nervous  system  leading  to 
sphincter  troubles,  frequently  have  their  ex- 
planation in  infections  of  the  urinary  tract. 
By  far  the  commonest  infecting  micro-organism 
is  the  B.  coli,  admitting  of  ready  isolation  from 
the  urine. 

3.  Pyorrhoea  Alveolaris. — A  close  inspection 
of  the  teeth  and  gums  should  never  be  omitted 
in  cases  of  fever  of  obscure  origin,  ^^hich  may 
certainly  o\^"n  no  other  cause  than  oral  sepsis. 

4.  Perigastritis    and    Subphrenic    Abscess.  —  In 
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these  serious  complications  of  gastric  ulcer 
phj^sical  signs  may  be  delayed,  perhaps  for  a 
fortnight  or  more.  When  signs  do  appear, 
pleural  friction  is  apt  to  be  the  first.  The  same 
conditions  may  follow  gastro-enterostomy  or 
the  suture  of  a  perforated  ulcer.  A  rising 
leucocyte  count  may  suggest  the  actual  sequence 
of  events. 

5.  Rheumatism  may  give  rise  to  bouts  of 
fever  Avith  nothing  manifest  in  the  Avay  of 
physical  signs.  The  administration  of  sodium 
salicylate  may  have  no  effect  on  the  fever.  It 
is  highly  probable  that  in  these  cases  some 
serous  membrane  is  in  a  state  of  smoulder- 
ing inflammation.  These  cases  of  rheumatic 
P3'rexia,  not  seldom  considerably  prolonged, 
are  always  a  source  of  anxiety  to  the  physician, 
which  is  increased  in  the  presence  of  valvular 
disease ;  for  the  transition  from  simple  rheu- 
matic to  infective  endocarditis  may  be  very 
gradual.  However,  a  careful  search  for  the 
cardinal  signs  of  infective  endocarditis,  which 
includes  a  blood-culture  (see  p.  417),  will  gener- 
ally lead  to  a  prognosis  which  future  events 
will  justify. 

6.  Localised  Tuberculosis  of  lung,  pleura, 
peritoneum,  lymph  glands,  kidney  and  supra- 
renal glands,  Fallopian  tubes  or  spine  may  give 
rise  to  fever  with  physical  signs  that  are  difficult 
to  elicit.  Critical  examination  of  these  organs 
and  their  functions  should  be  made,  and  one  or 
other  of  the  tuberculin  tests  should  be  under- 
taken. 

7.  Fever  following  Surgical  Operations.  —  It 
must  never  be  forgotten  that  the  wound  con- 
stitutes a  physical  sign  which  must  be  closely 
scrutinized.  If  fever  occur  after  an  operation, 
provided  the  rise  of  temperature  be  not  trivial 
or  transitor}^  the  sooner  the  wound  is  looked 
at  the  better,  though  the  lungs,  heart  and  other 
organs  should  also  be  thoroughly  examined. 
Cultures  should  be  made  from  any  fluid  present 
in  the  wound,  be  it  blood-stained  fluid,  serum 
or  obvious  pus.  If  a  growth  of  an}-  pathogenic 
micro-organism  is  obtained,  an  appropriate 
vaccine  should  be  prepared ,  so  as  to  be  available 
if  a  careful  consideration  of  all  the  facts  of  the 
case  suggest  its  administration. 

II. — Physical  Signs  Entirely  Absent 

L  Influenza  is  probably  the  commonest  cause 
of  a  pyrexia  without  other  physical  signs. 
Indeed,  most  cases  of  influenza  run  their  course 
without  other  signs  than  that  recorded  by  the 
thermometer.  The  fever  in  uncomplicated  cases 
is  usually  over  by  the  fifth  or  sixth  day ;  if  it 
lasts  longer  than  this  it  is  probable  that  some 
complication  is  present,  or  that  the  disease  is 
not  influenza.  If  a  complication  exists  a  focus 
of  infection  is  probably  present  (bronchial, 
pulmonary,     intestinal,     biliary,     endocardial, 


meningeal,  etc.)  and  physical  signs  are  usually 
forthcoming.  ■  In  uncomplicated  cases  a  leuco- 
poenia  is  of  great  service  in  diagnosis,  especially 
in  the  absence  of  the  typhoid  agglutina- ' 
tion  reaction.  In  uncomplicated  influenza  the 
microbe  is  rarely,  if  ever,  demonstrable  in  the 
blood-stream,  but  may  be  isolated  in  cases  of 
influenzal  endocarditis  or  thrombosis.  j 

2.  Typhoid  Fever  is  the  most  frequent  cause  ! 
of  fever  of  longer  duration  than  five  days  in 
Great  Britain,  phA^sical  signs  being  absent.  As  j 
a  possible  cause  of  any  case  of  obscure  pyrexia  i 
it  must  be  perpetually  borne  in  mind.  The 
association  of  leucopenia  with  even  a  partially 
complete  Widal  reaction  is  a  valuable  indication 
of  typhoid  fever  in  its  early  stages.  A  complete 
Widal's  reaction  with  a  leucopenia  may  be  taken 
as  diagnostic.  During  the  first  week  of  the 
disease  the  diagnosis  may  often  be  established 
by  blood-culture.  Allied  to  tj^hoid,  and  often 
indistinguishable  from  it  clinically,  are  the  cases 
termed  paratyphoid  fever.  The  diagnosis  can 
only  be  made  with  certainty  by  isolation  of  the 
micro-organism  from  the  blood-stream,  from 
the  urine,  or  from  the  fseces. 

3.  Septicaemia,  especially  puerperal  septicae- 
mia, may  lead  to  marked  fever  without  other 
signs.  The  diagnosis  may  turn  almost  entirely 
upon  the  results  of  blood-culture. 

The  presence  of  a  bone  injury  in  a  child 
suft'ering  from  sudden  fever  must  always  receive 
the  most  critical  examination.  Some  cases  of 
osteomyelitis,  due  to  staphylococcus  aureus, 
become  pyaemic  so  rapidly  that  even  the  early 
detection  of  the  focus  and  its  prompt  treatment 
rarely  serve  to  save  the  patient.  In  all  instances 
where  incisions  are  made  into  doubtful  areas 
of  inflammation,  cultures  of  the  exuding  fluid 
should  be  made,  however  innocent  it  appears 
to  the  naked  eye.  Now  and  again  a  drop  of 
serum  will  yield  a  growth  of  staphj'lococci  in 
the  Avarm  incubator  within  eight  hours ;  this 
should  at  once  lead  to  further  surgical  procedure 
if  no  fall  has  taken  place  in  the  temperature  or 
leucocyte  count,  and  if  no  alleviation  has  occurred 
in  the  general  condition  as  the  result  of  the  first 
incision. 

4.  Malta  Fever  may  be  the  cause  of  fever  of 
very  obscure  origin.  Residence  in  a  Malta- 
fever  district  may  have  been  of  short  duration. 
The  patient  may  complain  of  general  weakness, 
of  neuralgic  joint  pains,  or  of  the  fever  some 
months  or  even  years  afterwards,  and  give  no 
history  suggesting  the  nature  of  his  infection. 
The  diagnosis  is  made  from  a  positive  blood- 
culture  (rareh^  possible  in  such  a  case),  or  from 
a  combination  of  leucopenia  with  agglutination 
of  a  strain  of  micrococcus  melitensis  by  the 
diluted  serum  of  the  patient. 

5.  Malaria.  —  The  diagnosis  rests  upon  the 
discovery  of  the  parasite  in  the  blood ;  a  leuco- 
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penia    ('relative    lymphocytosis")    is    almost 
invariable. 

6.  Cerebro-spinal  Fever. — Occasionally  there 
may  be  an  absence  of  the  diagnostic  clinical 
signs  for  some  days  or  even  weeks,  A  persistent 
headache,  with  pains  in  the  back  and  limbs, 
and  progressive  loss  of  flesh  accompanied  by  a 
leucocytosis,  should  lead  to  a  lumbar  puncture 
and  search  for  the  meningococcus. 

7.  General  Tuberculosis  is  a  rare  cause  of 
fever  in  patients  "who  show  no  other  physical 
signs  of  disease. 

8.  Intestinal  Intoxication. — (i)  In  young  chil- 
dren errors  in  diet  are  veiry  commonly  associated 
with  fever.  One  variety  of  such  troubles  is 
termed  '  carbohydrate  fever,"  being  due  to 
an  excess  of  starchy  stuff  in  the  food.  The 
stools  in  such  cases  are  unduly  pale,  fermenting 
and  offensive.  In  other  cases  the  prompt  effect 
of  small  doses  of  mercury  with  chalk  suggest 
that  excessive  or  unusual  microbic  action  is  the 
dominant  feature. 

(ii)  The  action  of  intestinal  parasites  con- 
tributes some  of  these  cases.  Worms  may  cause 
colitis,  with  the  production  of  much  mucus, 
which  acts  as  a  good  nidus,  not  only  for  the 
parasite  itself,  but  for  bacteria,  such  as  strepto- 
cocci and  colon  bacilli.  A  careful  examina- 
tion of  the  stools  should  be  made  in  all  cases  of 
obscure  fever,  especially  when  occurring  in 
children,  not  only  for  parasites,  but  also  for  ova. 

(iii)  Acute  and  Subacute  Colitis.  —  Physical 
signs  may  be  confined  entirely  to  the  stools, 
which  may  contain  mucus,  casts  of  the  bowel 
and  occasionally  blood. 

(iv)  In  severe  constipation  it  is  not  uncommon 
to  see  bouts  of  fever,  and  occasionally  these  are 
so  marked  as  to  suggest  the  presence  of  some 
focal  inflammatory  mischief  or  of  typhoid  fever. 
There  is  always  a  leucocytosis  present,  which 
helps  to  exclude  the  last-named  disease,  but 
if  the  count  is  c^uite  high  local  inflammation 
should  always  be  suspected. 


9.  Rat-bite  Fever.— A  febrile  disease,  taking 
the  form  of  a  relapsing  fever  associated  with 
few  physical  signs,  may  result  from  a  rat-bite. 

j  After  an  incubation  period  of  three  or  four 
:  weeks  fever  appears,  accompanied  by  an  ery- 
thema and  much  constitutional  disturbance. 
A  high  leucocytosis  is  present.  A  quiescent 
period  follows,  during  which  the  patient  regains 
his  normal  state.  The  febrile  bout  recurs,  and 
this  alternation  goes  on  for  a  variable  time 
up  to  several  months.  Ultimate  recovery  takes 
place. 

10.  Nervous  Fever. — Given  that  a  thorough 
examination  has  been  undertaken  in  a  case  of 
fever,  and  nothing  has  been  discovered  of  the 
nature  of  physical  signs,  the  question  of  nervous 
influence  must  be  considered.  Cases  of  nervous 
fever  fall  into  two  groups. 

(i)  Some  persons  "  run  a  temperature  "  more 
easily  than  others.  After  an  acute  febrile 
iUness  the  temperature  of  such  persons  is  apt 
to  remain  irregularly  raised,  sometimes  for 
several  weeks,  though  the  patent  may  in  other 
respects  proceed  satisfactorily  with  his  convales- 
cence. These  patients  are  generally  very 
nervous  people,  and  there  may  be  more  than 
mere  neurosis  in  the  family  history. 

(ii)  The  second  group  is  of  the  nature  of 
neuro mimesis.  The  patient  is  usually  a  young 
woman  of  particular  temperament,  very  difficult 
to  describe.  Her  morbid  nervous  state  shows 
itself  not  only  by  p3'rexia  without  organic  cause, 
but  also  by  the  simulation  of  other  pathological 
processes  :  anorexia,  vomiting,  skin-eruptions 
and  contractures.  Cured,  or  rather  cheated, 
of  one  of  these,  another  takes  its  place.  A  care- 
ful study  of  the  temperature  curve  may  reveal 
suggestive  features  :  the  morning  rise  may  be 
greater  than  the  evening  rise,  and  with  the 
pyrexia  there  may  be  no  associated  increase  in 
the  frequency  of  the  pulse  or  respiration. 

T.  J.  H. 
A.  E.  G. 
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CAUTIONS 

Every  medical  man  is  potentially  liable  at 
any  moment  to  have  the  duties  of  a  medical 
jurist  thrust  upon  him,  and  it  is  unlikely  that  he 
will  pursue  an  active  medical  career  without 
coming  into  contact  Avith  legal  questions  from 
some  point  or  another.  The  duties  he  may  be 
called  upon  to  perform  are  of  a  highly  respon- 
sible nature ;  it  may  be  incumbent  on  him  to 
testify  under  conditions  seriously  jeopardizing 
his  own  reputation,  whilst  he  is  frequently 
placed  in  positions  making  the  greatest  demands 
upon  his  sagacity  and  tact.  A  practitioner  in 
any  branch  of  medicine  is  by  the  nature  of  his 
work  frequently  exposed  to  misunderstanding 
and  ill-will  on  the  part  of  patients  and  their 
friends,  whose  statements  or  accusations  may 
prove  difficult  to  disprove  and  damaging  to  his 
interests.  Hence  every  medical  man  should 
most  certainly  subscribe  to  a  Medical  Defence 
Society  the  very  day  he  becomes  a  registered 
practitioner. 

To  avoid  any  risk  of  being  brought  into  con- 
flict with  others  over  legal  points,  and  to  ensure 
acquitting  themselves  with  credit  should  such 
circumstances  arise,  medical  men  should  ob- 
serve in  their  practices  all  the  attention  to 
detail  which  is  requisite  in  the  conduct  of  busi- 
ness— it  is  the  common  complaint  that  medical 
men  are  unbusinesslike.  Accurate  daily  notes, 
made  as  near  the  events  as  possible,  with  dates 
and  figures  clearly  put  forth,  will  save  the 
practitioner  many  anxious  moments  under 
possible  cross-examination ; — accounts  should 
be  professionally  audited. 

The  medical  man  should  not  go  beyond  his 
own  sphere,  he  should  invariably  refuse  to  act 
as  executor  or  trustee  to  his  patients ;  it  is  wiser 
for  him  not  to  be  an  ardent  party  politician, 
and  in  general  he  should,  popular  prejudice  not- 
withstanding, adhere  rigidly  to  customary  pro- 
fessional etiquette,  both  in  dealing  with  his 
patients  and  his  colleagues. 

In  his  relations  with  his  patients  the  practi- 
tioner must  remember  that,  whilst  the  public 
expects  omniscience  from  him,  his  knowledge 
must  actually  be  limited,  hence  it  is  to  his  own 
interest  as  well  as  his  patients'  to  seek  help  in 
doubt  too  often  rather  than  too  seldom,  too  soon 
rather  than  too  late.  In  dealing  with  women 
the  utmost  care  is  necessary  to  avoid  giving  any 
handle  to  suspicion ;  hysterical  subjects  are 
especially  dangerous.  The  practitioner's  rela- 
tions with  his  colleagues  require  him  to  walk 


warily ;  it  is  to  be  remembered  that  consultation 
with  anyone  not  on  the  Register  is  not  permis- 
sible, that  copies  of  the  Register  are  supplied 
to  every  practitioner  on  registration,  and  that 
full  information  as  to  any  practitioner  being 
registered  or  not  can  at  once  be  obtained  from 
the  offices  of  the  General  Medical  Council. 

Any  individual  patient  may  well  be  the 
potential  subject  of  medico-legal  inquiry.  It 
is  the  duty  of  the  medical  man  to  cultivate 
accuracy  in  clinical  methods  of  investigation 
and  examination,  especially  in  cases  where  the 
likelihood  of  legal  proceedings  is  apparent,  as 
in  accidents,  Avhere  suspicion  of  poisoning, 
drug-habits,  alcoholism,  or  abortion  arises,  or 
where  compensation  actions  might  follow.  Not 
to  know  is  excusable,  not  to  have  seen  is  cul- 
pable. Hearsay  evidence  is  not  to  be  relied  on, 
what  "  Dr.  X.  said  "  is  usually  distorted;  facts, 
dates  and  measurements  count  for  more  than 
impressions ;  data  which  observation  can  furnish 
need  not  be  the  subject  of  inquiry. 

It  is  impossible  that  a  medical  man  should 
always  be  right,  but  so  long  as  his  main  facts  are 
indisputable,  an  erroneous  deduction  from  them 
will  not  prejudice  him  so  strongly  in  the  eyes  of 
judge  and  jury  as  will  obvious  omissions  attri- 
butable to  professional  ignorance. 

Although  possibly  a  counsel  of  perfection  and 
thus  out  of  reach,  it  is  nevertheless  commendable 
that  every  patient  be  viewed  as  a  i:)Ossible 
medico-legal  problem,  and  thus  questions  which 
appear  trifling  and  unimportant  may  receive 
greater  attention,  and  the  confession  "  I  never 
thought  "  not  be  reluctantlv  extorted. 

E.  P. 

MEDICAL    EVIDENCE 

A  medical  man  may  be  called  either  as  a 
common  Avitness  to  prove  facts,  e.  g.  the  fact  of 
having  attended  a  person  sufteringfrom  extensive 
burns  ;  or  as  an  expert  to  give  an  opinion  on  facts 
observed  by  himself  or  proved  by  the  evidence 
of  others,  e.  g.  to  prove  the  mental  condition 
of  a  person.  Very  often  a  witness  is  called 
both  to  prove  facts  and  to  give  an  opinion  upon 
the  facts.  The  summons  to  court  usually  takes 
the  form  of  a  subpoena,  which  must  be  obeyed 
if  served  a  reasonable  time  before  trial  and  if 
accompanied  by  reasonable  travelling  expenses. 
An  expert  witness,  however  (if  called  only  for 
an  opinion  and  not  to  prove  facts,  and  thus 
not  a  necessary  witness),  is  not  legally  bound 
to  obey  a  subpoBua. 
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Fees  ma}'  be  demanded  before  being  sworn 
ill  civil  cases,  but  in  criminal  cases,  when  once 
a  subpcena  has  been  accepted,  the  witness  is 
bomid  to  give  evidence,  irrespective  of  the 
amount  of  the  fee  or  the  certainty  of  payment. 
A  written  undertaking  to  pay  the  fees  should, 
therefore,  be  obtained  whenever  possible.  In 
criminal  cases  the  fees  are  regulated  by  an 
official  scale  obtainable  on  application  to  the 
Home  Office ;  the  court  will,  however,  allow 
special  fees  for  expert  evidence. 

Notes  may  be  referred  to  in  the  witness-box 
for  the  purpose  of  refreshing  the  memory. 
They  may  not  be  read  out  as  evidence,  though 
the  witness  is  at  liberty  to  read  them  to  himself 
in  the  box.  Any  notes  so  used  must  have  been 
made  at  the  time  of  the  occurrence  to  which 
they  relate,  or  as  soon  after  as  possible.  An 
expert  may  refresh  his  memory  in  the  witness- 
box  by  referring  to  professional  works,  but  he 
may  not  read  out  quotations  from  such  works 
as  evidence. 

A  witness  is  first  examined  ("  examination 
in  chief  ") ;  he  may  then  be  cross-examined, 
and,  finally,  re-examined  on  points  brought 
out  in  cross-examination.  Questions  should  be 
answered  as  directly  as  possible  and  facts 
should  not  be  confused  with  opinions ;  e.  g.  a 
surgeon  stated  in  evidence  that  a  body  had 
been  found  "  under  circumstances  of  great  sus- 
picion "  and  was  corrected  by  the  judge  for 
expressing  an  opinion  on  the  facts. 

"  Hearsay  "  may  not  be  given  as  evidence, 
with  the  important  exception  that  a  "  dying 
declaration  "  may  be  so  admitted,  though  only 
in  accordance  with  the  following  rules  : — (1)  The 
case  must  be  one  of  trial  for  the  murder  or  man- 
slaughter of  the  declarant.  No  dying  declara- 
tion can  therefore  be  given  as  evidence  in  any 
other  kind  of  criminal  case,  or  in  any  civil  case 
whatever.  (2)  The  declarant  must  believe  him- 
self to  be  dying.  (3)  The  evidence  can  only 
be  given  after  the  death  of  the  declarant  has 
occurred,  and  it  must  relate  only  to  the  cir- 
cumstances of  such  death.  (4)  A  dying  de- 
claration, if  made  orally,  must  be  written  down 
without  delay,  and  if  possible  should  be  read 
over  to  and  signed  by  the  declarant.  These 
rules  are  rigidlj^  adhered  to,  for  the  law  is  rightly 
most  reluctant  to  allow  evidence  not  admitting 
of  cross-examination.  It  may  be  added  that 
when  a  dying  declaration  is  to  be  made  the 
officers  of  the  law  should,  if  time  allow,  be 
informed,  so  that  they  may  attend  and  receive 
the  declaration  in  legal  form.  In  a  case  of 
urgency  the  surgeon  should  record  the  declara- 
tion, avoiding  leading  questions,  and  if  possible 
securing  the  presence  of  a  witness.  He  should 
also  be  prepared  with  evidence  as  to  the  mental 
state  of  the  dying  person,  and  particularly 
as    to    the    declarant's    settled    conviction    of 


approaching   death,    this   conviction   being   es- 
sential to  the  admissibihtv  of  the  declaration 

E.  S. 

MEDICAL    WITNESSES 

A  medical  man  shares  the  common  liability 
to  be  summoned  as  an  ordinary  witness  to 
testify  to  facts,  though  naturally  he  is  more 
often  required  in  a  professional  capacity.  He 
should  be  well  up  in  the  subject  to  which  his 
evidence  relates,  and  should  have  formed  de- 
finite views  as  to  the  particular  case  involved, 
for  he  may  have  to  meet  a  close  inquiry  as  to 
the  grounds  of  his  opinions  from  an  opposing 
counsel  who  has  carefully  worked  up  the  subject 
with  a  view  to  cross-examination. 

Evidence  should  be  given  as  impartially  as 
possible.  The  privilege  of  "  taking  sides " 
enjoyed  by  counsel  is  not  extended  to  the 
medical  witness ;  any  appearance  of  partisan- 
ship, therefore,  detracts  from  the  value  of  the 
opinions  given,  and  tends  moreover  to  dis- 
credit medical  evidence  in  general. 

Technical  terms  should  be  avoided  as  far  as 
possible.  Many  medical  men  fully  aware  of 
the  importance  of  this  point  overlook  it  when 
giving  evidence.  This  is  doubtless  due  to  the 
existence  of  many  expressions  which  through 
familiarity  make  no  suggestion  of  technicality 
to  the  professional  witness,  but  yet  may  be 
obscure  to  the  average  juryman,  if  not  to 
judge  or  counsel.  The  terms  "  integument," 
"  lesion,"  "  cuticle,"  "  alimentary  canal,"  and 
"  hypertrophy,"  are  a  few  which  may  be  quoted 
in  illustration.  It  is  also  useful  to  remember 
that  an  alternative  phraseology  is  sometimes 
advisable ;  for  example,  congenital  syphilis 
may  be  referred  to  by  preference  as  "  inherited 
constitutional  disease." 

No  "  privilege  "  can  be  claimed  in  respect  of 
professional  secrecy  by  a  medical  witness ;  he 
must  answer  all  questions  relating  to  his  patient 
if  relevant  to  the  case,  and  may  therefore  be 
compelled  to  disclose  confidential  communica- 
tions. In  this  respect  doctor  and  patient  are 
at  a  disadvantage  as  compared  with  solicitor 
and  client,  for  a  solicitor  is  under  no  obligation 
to  disclose  in  the  witness-box  information 
professionally  acquired  from  his  client.  It 
should,  however,  be  clearly  understood  that  the 
medical  witness  is  absolutely  protected  in  the 
sense  that  no  action  for  defamation  can  be  taken 
in  respect  of  any  evidence  given  in  any  court, 
though  liability  to  a  charge  of  perjury  would 
of  course  remain  for  false  evidence  given. 
Moreover  no  Avitness  (medical  or  otherwise)  can 
be  compelled  to  answer  any  question  if  the 
answer  would  incriminate  himself,  i.  e.  if  the 
answer  would  render  him  liable  to  a  criminal 
charge.      The    mere    fact    that    civil   proceed- 
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ings  might  result  would  not  relieve  a  witness 
from  the  obligation  to  reply.  Any  witness 
objecting  to  answer  a  question  should  appeal 
to  the  judge  as  to  the  necessity  for  a  repl3\ 
Where  a  confidential  communication  is  in- 
volved such  an  appeal  will  at  all  events  indicate 
an  attempt  to  preserve  professional  secrecy ; 
moreover  the  judge  will  sometimes  allow  an 
answer  to  be  written  down  for  the  perusal  of 
himself  and  the  jury,  publicity  being  thus 
avoided. 

Counsel  will  sometimes  endeavour  to  distort 
the  evidence  by  demanding  "  yes  "  or  "  no  " 
as  an  answer  to  a  question.  Such  reply  may 
be  incomplete  or  ambiguous,  and  in  any  such 
case  the  judge  should  always  be  appealed  to 
for  leave  to  answer  the  question  fully. 

When  the  case  is  one  in  which  evidence  has 
already  been  given  at  a  lower  court  the  medical 
witness  should  read  up  notes  of  his  evidence 
given  there  before  appearing  at  a  higher  court, 
for  any  discrepancies  will  be  seized  upon  by 
counsel  as  material  for  cross-examination,  and 
may  also  excite  unfavourable  comments  from 
the  judge.  In  this  connection  the  witness 
should  remember  that  copies  of  all  the  evidence 
given  at  the  lower  court  are  placed  in  the  hands 
of  judge  and  counsel  at  the  higher  court,  and 
that  a  witness  giving  evidence  at,  say,  some 
country  inquest  amid  homely  surroundings  is 
virtually  in  the  witness-box  at  the  high  court. 
A  copy  of  the  evidence  given  at  a  lower  court 
can  sometimes  be  obtained ;  failing  this,  notes 
should  be  made  for  future  reference ;  this  is 
clearly  important  when  it  is  remembered  that 
an  interval  of  many  weeks  or  even  months 
may  separate  the  initial  and  the  final  stages 
of  a  case,  whether  civil  or  criminal.  (See  also 
Medical  Evidence.)  E.  S. 


CERTIFICATES    AND    REPORTS 

Certificates. — In  the  granting  of  certificates 
the  medical  man  should  be  imbued  with  a  sense 
of  his  responsibility  and  of  the  weight  which 
in  many  cases  attaches  to  the  facts  or  opinions 
to  which  he  testifies,  nor  should  certificates  be 
lightly  given  merely  to  suit  the  convenience  of 
a  patient,  nor  statements  be  subscribed  the 
accuracy  of  which  the  certifier  is  not  prepared 
to  substantiate. 

The  certifier  should  guard  against  all  over- 
or  under-statement  of  facts  at  the  solicitation 
of  the  patient. 

No  statement  should  be  included  which  is 
not  based  upon  personal  observation ;  if  there 
is  any  doubt,  liowever  remote,  in  the  mind  of 
the  certifier  concerning  the  illness  of  a  patient, 
the  phrase  "  In  my  opinion  .  .  ."should  precede 
the  statement.  A  colleague's  examination  should 
never  take  the  place  of  a  personal  one. 


No  printed  form  should  be  signed  with  the 
contents  of  Avhich  the  certifier  has  not  made 
himself  fully  acquainted ;  the  certificate  should 
be  carefully  read  over  before  signing.  The 
certificate  must  be  correctly  dated,  and  there 
should  not  be  any  appreciable  interval  of  time 
between  examination  andgrantingthecertiiicate. 

It  should  be  borne  in  mind  that  a  certificate 
is  confidential ;  no  statement  of  facts  concerning 
a  patient's  health  should  be  set  down  except 
at  the  request  and  with  the  permission  of  the 
examinee,  or  in  the  case  of  a  minor  at  the 
request  of  parent  or  guardian.  In  the  case  of 
employer  and  employee  care  must  be  taken 
that  no  statement  be  included  possibly  pre- 
judicial to  the  latter's  interests. 

Reports. — The  habit  of  accurate  note-taking 
is  of  the  utmost  value  to  the  medical  man, 
although  busy  practitioners  have,  unfortunately, 
only  too  little  time,  and  frequently  less  in- 
clination, for  this.  Certain  cases,  such  as 
unexplained  deaths  and  accidents,  demand  notes 
upon  which  reports  \\dll  have  to  be  founded. 
One  or  two  considerations  must  be  remembered. 
Notes  should  be  of  personal  observations,  not 
of  second-hand  statements ;  to  be  of  value  they 
should  be  made  at  the  time,  not  written  down 
afterwards  from  memory,  or  if  delay  be  un- 
avoidable, it  should  be  the  least  possible.  In 
making  reports  all  dates  should  be  categorically 
stated,  vague  terms  such  as  "  last  Tuesday," 
being  avoided ;  sex,  age,  occupation  and  name 
recorded ;  writing  should  be  clear,  preferably 
typed ;  technical  terms  should  be  avoided ; 
English  be  preferred  to  Latin  or  Greek  names ; 
opinions,  inferences  or  comments,  together 
with  superfluous  adjectives,  eschewed ;  medical 
facts  only,  not  probabilities,  put  forward  and 
words  used  with  an  understanding  of  their 
exact  connotations  and  a  lively  anticipation 
of  possible  legal  cross-examination.  Any  ex- 
pression of  opinion  which  might  be  construed 
as  forecasting  the  finding  of  a  jury  will  un- 
doubtedly be  challenged.  When  "information 
received  "  has  to  be  included  in  a  report  it 
must  be  clearly  differentiated  from  "facts" 
observed.  E.  P. 

NEGLIGENCE 

By  negligence  is  meant  failure  to  do  some- 
thing which  a  practitioner  exercising  reasonable 
skill  and  care  would  have  done.  This  amounts 
to  wrongful  treatment  by  omission  and  is  best 
considered  under  Malpraxis. 

MALPRAXIS 

The  law  has  nov\  here  defined  either  negligence 
or  malpraxis,  but  numerous  decisions  of  the 
courts  have  made  it  clear  that  what  a  patient 
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is  entitled  to  receive  from  his  medical  attendant 
is  the  exercise  of  a  reasonable  degree  of  skill 
and  care.  The  patient's  legal  remedy  for 
wrongful  treatment  is  a  civil  action  for  damages. 
Any  case  in  which  neglect  or  ignorance  of  a 
crross  character  is  alleged  may  also  form  the 
subject  of  a  criminal  charge ;  e.  gr.  a  practitioner 
whilst  intoxicated  attended  a  midwifery  case 
which  ended  fatally,  and  as  a  result  he  was 
tried  for  manslaughter.  Juries  usually  take 
a  common-sense  view,  and  will  decide  in  favour 
of  the  defendant  unless  neglect  or  wrongful 
treatment  be  clearh^  proved.  It  is  important 
to  note  that  the  law  does  not  require  from  a  j 
ffiven  practitioner  the  exhibition  of  a  higher 
degree  of  skill  than  he  might  reasonably  be 
expected  to  possess.  Thus  a  general  practi- 
tioner operating  in  an  emergency  on  a  case 
of  intestinal  obstruction  might  act  unskilfully 
as  a  result  of  inexperience ;  but  in  the  absence 
of  proved  neglect  no  proceedings  against  him 
would  succeed,  for  it  is  not  reasonable  to  expect 
all  general  practitioners  to  be  capable  of 
performing  major  operations  in  a  skilful  manner. 
Actions  for  malpraxis  are  by  no  means 
infrequent,  and  it  should  not  be  forgotten  that 
even  the  most  skilful  and  careful  may  be  at- 
tacked; for  unfounded  charges  may  be  made, 
occasionally  in  good  faith,  though  more  often 
with  the  object  of  avoiding  payment  for  medical 
services.  The  aim  of  every  practitioner  should 
be  not  only  to  secure  a  verdict  when  attacked,  j 
but  so  to  carry  on  his  practice  as  to  minimize 
the  probability  of  any  charge  being  brought 
against  him.  He  is  recommended,  therefore, 
in  his  own  interests — - 

1.  To  join  one  or  other  of  the  societies  for 
medical  defence.  The  Medical  Defence  Union  \ 
and  the  London  and  Counties  Medical  Pro- 
tection Society  deal  every  year  with  an  aggregate 
of  about  one  hundred  cases  in  which  allegations 
of  want  of  skill  or  care  have  been  made.  A 
large  number  of  these  cases  do  not  reach  the 
courts,  proceedings  being  dropped  when  it  is 
known  that  one  or  other  of  the  bodies  named 
will  undertake  the  defence. 

2.  To  obtain  the  patient's  consent  to  do 
what  may  become  necessary  in  the  course  of 
an  operation.  Otherwise  in  the  absence  of  such 
consent  a  surgeon  may  well  hesitate  over,  say, 
the  amputation  of  a  limb  or  the  removal  of 
a  second  ovary,  the  necessity  for  such  a  step 
only  becoming  apparent  after  ansesthetization 
of  the  patient. 

3.  To  be  guarded  in  describing  the  nature 
of  any  obscure  case,  whether  of  disease  or 
injury.  Thus  neglect  has  been  alleged  on 
account  of  failure  to  diagnose  a  fracture  or 
dislocation,  the  swollen  state  of  the  part  in  an 
early  stage  having  led  to  the  case  being  re- 
garded   as    a    sprain.     In    accident    cases    the 
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practitioner  frequently  loses  sight  of  the  patient 
after  the  first  examination;  if,  therefore,  there 
is  to  be  no  second  opportunity  for  examination, 
a  guarded  opinion  should  be  given  if  doubt 
exist  as  to  the  nature  of  the  injury,  and  when 
a  fracture  is  possibly  present  the  precaution 
of  applying  splints  must  not  be  overlooked. 

4.  To  remember  the  value  of  an  early  con- 
ference with  a  consultant  or  with  a  neighbour- 
ing practitioner  in  cases  which  seem  likely  to 
develop  a  medico-legal  aspect.  Judges  and 
juries  are  always  impressed  by  corroborative 
evidence. 

5.  To  examine  thoroughly  all  patients,  so 
far  as  is  practicable,  at  an  earh^  stage  of  any 
attendance.  Neglect  of  examination  counts 
far  more  than  want  of  skill  for  mistakes  in 
practice.  Moreover,  the  absence  of  an  ex- 
amination is  readily  proved  in  any  case  coming 
before  the  courts,  and  will  impress  judge  and 
jury  unfavourably.  Instances  that  readily  occur 
as  possibly  giving  rise  to  trouble  are  :  enteric 
fever  w-ell  established  before  discovery;  acute 
pneumonia  overlooked  in  its  early  stages ; 
diabetes  or  renal  disease  becoming  apparent 
by  the  unexpected  onset  of  coma,  the  urine 
not  having  been  examined. 

6.  To  bear  in  mind  all  the  recognized  aids 
to  diagnosis,  e.  g.  X-rays,  Widal's  test.  Von 
Pirquet's  reaction,  and  so  forth.  Even  when 
it  is  thought  xmnecessary  to  employ  such  tests 
in  any  particular  case  it  is  often  advisable  to 
mention  them  to  the  patient,  who  will  then 
see  that  no  point  has  been  overlooked  (for 
example,  the  use  of  X-rays  in  a  case  of  injury 
or  Von  Pirquet's  test  in  suspected  tuberculosis). 
Otherwise  the  patient  is  not  unlikely  to  make 
suggestions  as  to  diagnosis  or  treatment,  the 
result  of  reading  or  of  conversations  Avith 
friends. 

7.  To  be  cautious  in  employing  new  or  un- 
usual lines  of  treatment.  Especially  is  this 
to  be  remembered  in  any  case  likely  to  be  the 
subject  of  a  criminal  charge  such  as  murder 
or  manslaughter,  for  in  such  criminal  case  the 
defence  may  allege  wrongful  medical  treatment 
and  thus  succeed  in  preventing  a  conviction. 

Hospital  surgeons  are  liable  for  their  own 
negligence  and  that  of  persons  acting  under 
their  immediate  supervision,  as  for  example, 
the  mistake  of  leaving  a  sponge  in  the  abdomen 
owing  to  faulty  counting  by  an  assistant.  They 
are  not  liable  for  negligence  in  details  of  treat- 
ment carried  out  by  subordinates  in  the  surgeon's 
absence.  Thus  no  responsibility  would  be  in- 
curred by  a  surgeon  for  scalds  due  to  a  hot 
bath  carelessly  given  by  a  nurse  acting  under 
the  surgeon's  orders.  In  a  case  of  this  character, 
where  an  action  was  brought  against  two 
hospital  surgeons,  the  judge  said,  "  The  defend- 
ants cannot  be  held  liable  for  the  nesrlisence 


MEDICO  LEGAL  POINTS  IN  PRACTICE     448 


CASES   OF  DIFFICULTY! 


of  the  nurses  unless  they  were  near  enough  to 
be  aware  of  it  and  to  prevent  it." 

Quacks    are    not    exemiDt    from    actions    for 
wrongful  treatment.     Owing  to  the  low  standard  j 
of  skill  expected  of  them  such  actions  seldom  | 
succeed,  so  that  a  quack  may  gain  a  verdict  i 
where  a  legitimate  practitioner  would  fail,  as  j 
in  the  Indian  Oculists'  case,  1893 ;  but  when  evi- 
dence of  the  possession  of  skill  is  produced  a 
plauitiff  may  succeed  in  securing  damages  for 
the  failure  to  employ  such  skill  (e.  g.  Thomas 
V.  Barker,  1911).  E.  S. 

CASES    OF    DIFFICULTY 

There  are  many  occasions  when  medical  men 
may  be  called  upon  for  action  or  opinion  under 
circumstances  of  the  greatest  doubt  and  un- 
certainty, where  serious  issues  may  be  involved. 
Some  are  perennially  recurrent  problems,  well 
recognized  as  such,  but  never  easy  of  solution 
even  to  the  forewarned  practitioner. 

Drunkenness  and  States  of  Insensibility. — Merely 
to  be  drunk  is  no  offence  against  the  law; 
to  be  apprehended  the  drunkard  must  be 
dangerous  or  annoying  to  himself  or  others. 
That  the  recognition  of  alcoholic  intoxication  is 
difficult  may  be  known  by  the  frequency  with 
which  mistakes  occur  and  are  reported  in  the 
press.  The  police-surgeon  must  remember  that 
possibly  there  may  be  different  answers  to  the 
two  questions  :  (1)  Is  the  patient  drunk  now  ? 
(2)  Was  he  drunk  when  arrested  ?  The  quantity 
of  alcohol  consumed  is  no  criterion.  The 
classical  signs  to  be  looked  for  are  :  (1)  pupils 
react  sluggishly,  (2)  lips  are  dry  and  sticky,  (3) 
expression  vacant,  (4)  breath  smells  of  alcohol, 
(5)  conception  of  passage  of  time  is  vague,  (6) 
ideas  arise  rapidly  with  more  or  less  coherent 
attempts  at  expression,  (7)  gait  is  unsteady, 
(8)  body-temperature  is  subnormal,  (9)  deep 
reflexes  lessened.  It  is  hardly  necessary  to 
point  out  that  any  or  several  of  these  signs 
may  be  due  to  other  causes. 

Alcoholic  Coma  may  not  occur  immediately 
after  taking  an  excessive  amount  of  alcohol,  but 
may  then  be  of  sudden  onset ;  a  preliminary 
stage  of  excitement  is  more  likely  to  occur  if 
dilute  alcohol  has  been  taken  than  after  neat 
spirits.  Prof.  Glaister  points  out  that  the 
smell  of  alcohol  suggests  a  serious  cause  of 
unconsciousness  leading  to  administration  of 
stimulant  rather  than  coma,  owing  to  the 
evanescent  nature  of  the  odour.  If  the  patient 
is  allowed  to  lie  undisturbed  the  pupils  are 
contracted ;  if  he  is  stimulated  they  dilate. 
The  temperature  is  usually  subnormal,  but  this 
condition  may  also  be  found  in  apoplexy  or 
opium  poisoning,  and  so  proves  an  unreliable 
test. 

Insensibility.— Apart  from  alcoholic  coma  the 


commonest  causes  of  insensibility  are  cerebraj 
haemorrhage,  epilepsy,  urajmia,  opium  and  car, 
bolic   acid  poisoning,  concussion  and  fractuni 
of  the  skull.     The  history  may  assist  diagnosis, 
if     available.     Opium,     uraemia    and    pontine 
haemorrhage    give    contracted    and    immobile 
pupils ;   in  epilepsy  and  cerebral  haemorrhage! 
they     are     dilated.     Unequal     pupils     (oculai! 
disease  being  excluded)  indicate  fracture.     The! 
cases  most  likely  to  be  taken  for  drink  are  those! 
of  excited  stupidity  due  to  organic  disease  andl 
later  to  be  followed  by  coma.  | 

Criminal  Abortion  usually  comes  to  light  only 
in  the  small  minority  of  cases  where  serious  or, 
fatal  results  occur.  The  interest  to  the  practi- 
tioner arises  when  he  is  called  in  to  attend  the 
patient  suffering  from  the  results  of  attempted 
or  successful  interruption  of  pregnancy.  It 
is  generally  conceded  that  practitioners  are  in 
no  way  accessories  if  thej^  attend  women  under 
such  conditions,  nor  are  they  bound  to  break 
silence  concerning  their  patients.  If,  on  the 
other  hand,  the  name  of  the  operator  comes  to 
their  knowledge  it  should  be  reported  to  the 
police.  Another  point  to  be  borne  in  mind  in 
these  cases  is  the  possibility  of  self-inflicted 
injuries  proving  fatal,  the  women  dying  without 
making  any  statement.  A  post-mortem  exam- 
ination might  disclose  conditions  which  would 
throw  suspicion  on  the  practitioner.  The 
latter  should  be  on  his  guard,  in  cases  of  sus- 
pected poisoning  in  women,  that  abortifacient 
drugs  are  not  the  cause.  Many  medicinal 
means  are  employed,  diachylon,  ergot,  savin, 
pennyroyal,  cathartics,  aloes,  cantharides,  nut- 
meg, etc.     Mostly  these  fail  of  their  purpose. 

Abortion  for  Therapeutic  Purposes. — The  indi- 
cations for  this  procedure  are  well  known  and 
laid  down  in  obstetrical  textbooks.  The 
operator  should  be  very  clear  as  to  the  advis- 
ability of  the  operation  and  be  prepared  to 
withstand  cross-examination  on  his  motives. 
No  practitioner  should  ever  undertake  such  a 
procedure  without  a  second  and  independent 
opinion,  preferably  in  writing.  Consent  in 
writing  from  husband,  parent  or  friends  is 
advisable.  The  practitioner  should  be  on  his 
guard  against  performing  any  therapeutic  or 
instrumental  manipulation,  such  as  the  passage 
of  a  sound,  the  dilatation  of  or  application  of 
local  remedies  to  the  cervix  at  the  solicitation 
of  the  patient,  possibly  pregnant  and  trying  to 
take  him  unawares. 

Duration  of  Pregnancy. — Medical  men  may 
be  called  upon  to  testify  in  paternity  or  legiti- 
macy cases.  It  may  be  assvimed  that  it  is  not 
in  our  power  to  fix  an  absolute  limit  to  preg- 
nancy. Prolongation  up  to  310  and  325  days 
has  been  reported,  although  doubt  may  be  cast 
upon  the  authenticity  of  such  cases.  Recently 
Bossi   has   advanced   evidence   to   prove   that 
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spermatozoa  can  remain  alive  in  the  fornix  as 
long  as  seventeen  days  and  even  throughout  a 
menstrual  period. 

Pregnancy  and  Age. — Precocious  pregnancy  is 
hardly  likely  to  be  a  cause  of  difficulty ;  preg- 
nancy late  in  life  is  of  greater  importance  from 
a  medico-legal  aspect.  The  law  fixes  no  limit 
beyond  which  the  woman  is  considered  incom- 
petent to  procreate,  and  cases  must  be  judged 
on  their  merits.  Dixon  Mann  quotes  five  cases 
at  49,  50,  55,  59  and  72.  If  the  last  of  these  is 
unquestionable  it  is  obvious  that  the  latitude 
of  possibility  is  very  great. 

Hermaphroditism. — This  would  most  likely 
occasion  difficulty  in  the  case  of  new-born 
infants  of  doubtful  sex.  The  law  recognizes 
no  uncertainty,  and  if  such  exists  the  infant 
should  be  registered  and  brought  up  as  a 
boy. 

Recent  Delivery. — The  practitioner  may  have 
to  decide  whether  a  woman  has  recently  given 
birth  to  a  child.  Twenty-four  to  thirty-six 
hours  after  abortion  there  may  be  no  proof 
obtainable.  Even  after  delivery  traces  of 
parturition  may,  in  six  or  seven  days,  be  too 
ambiguous  to  justify  a  positive  statement ;  after 
eight  to  ten  days  signs  will  mostly  have  dis- 
appeared. 

Remote  Delivery  of  a  foetus  at  less  than  six 
months  will  probably  be  impossible  of  recogni- 
tion. 

Administration  of  Anaesthetics.  —  Difficulties 
may  arise  in  connection  with  deaths  under 
anaesthesia  and  with  anaesthesia  in  cases  of 
emergency,  especially  if  the  two  circumstances 
coincide.  Immediate  operation  may  be  neces- 
sary to  save  life  and  consent  not  be  obtainable 
at  the  moment,  as  when  the  patient  is  drunk,  or 
unconscious,  or  a  child.  The  practitioner  can 
only  act  for  the  best  and  take  the  risk,  if  he  is 
satisfied  of  the  absolute  necessity.  No  anaes- 
thetic, however,  should  be  given  without  a 
third  person  being  present,  nor  should  the 
practitioner,  except  at  direst  need,  be  operator 
and  anaesthetist  combined. 

Suspected  Poisoning. — The  practitioner  may 
be  in  a  difficult  position,  with  the  risk  of  \^Tong- 
fully  aspersing  relatives  or  friends  balanced 
against  allowing  the  successful  perpetration 
of  crime.  He  should  be  on  his  guard  against 
lightly  accepting  the  statement  of  a  patient 
possibly  suffering  from  hysteria  or  delusions. 
He  should  note  the  time  of  occurrence  of  symp- 
toms, their  relation  to  food,  drink  or  medicine, 
whether  they  occur  at  intervals  or  constantly. 
He  should  obtain  specimens  of  vomit,  if  an}^  of 
excreta,  of  food,  drink  or  drugs,  unostenta- 
tiously. If  conviction  deepens,  accidental 
poisoning  should  be  mentioned  as  a  possibility, 
consultation  suggested,  the  patent  be  removed 
to  hospital  or  put  under  day  and  night  nurses. 
15 


j  The  practitioner's  suspicions  may  be  mentioned, 
not  written,  to  relatives,  friends,  the  patient  or 
his  soHcitor,  as  circumstances  direct ;  applica- 

I  tion  to  magistrate  or  police  being  made  only 
as  a  last  resort.  In  case  of  death  a  certificate 
is  refused.  E.  P. 

I  THE   CORONER'S    COURT 

I 
! 

The  coroner's  court  is  an  ancient  institution 
and  is  kno^n  to  have  existed  as  far  back  as  a.d. 
900.  In  early  times  the  coroner's  duties  in- 
cluded watching  over  the  profits  of  the  Crown, 
and  as  these  profits  were  partly  made  up  of 
the  forfeited  goods  of  executed  felons,  we  can  see 
the  origm  of  the  coroner's  inquiry  (inquest) 
into  violent  and  other  unnatural  deaths.  In 
Scotland  there  are  no  inquests,  the  functions 
of  the  coroner  being  carried  out  by  an  official 
called  the  procurator-fiscal. 

The  duties  of  a  coroner  are  prescribed  by  the 
:  Coroner's  Act,  1887,  which,  however,  is  not 
applicable  to  Scotland  or  Ireland.  This  act 
provides  for  an  inquest  when  there  is  a  reason- 
able suspicion  that  death  has  resulted  from 
violence  or  from  other  unnatural  cause,  also 
when  the  death  of  a  criminal  occurs  in  prison. 
A  medical  practitioner  should  refrain  from  giving 
a  death  certificate  in  such  cases  or  when  the  cause 
of  death  is  unknown,  but  should  communicate 
with  the  coroner,  who  wiU  decide  as  to  the 
necessity  for  an  inquest.  The  absence  of  medi- 
cal attendance  during  life  does  not  in  itself 
necessitate  an  inquest,  for  the  coroner  may 
consider  this  superfluous  if  he  is  satisfied  that 
death  was  due  to  natural  causes.  On  the  other 
hand  a  death  certificate  does  not  preclude  an 
inquest.  The  coroner  can  act  on  information 
derived  from  any  source,  e.  g.  through  his  officer, 
the  police,  a  medical  practitioner,  a  registrar  of 
deaths,  or  some  member  of  the  public.  Regis- 
trars are  instructed  by  the  registrar-general 
to  report  to  the  coroner  all  deaths  occasioned 
directly  or  indirectly  by  violence;  aU  deaths 
occurring  under  suspicious  circumstances ;  all 
deaths  said  to  have  been  "  sudden  "  and  regard- 
ing which  no  medical  certificate  is  produced ; 
and  all  deaths  of  infants  in  houses  registered 
under  the  Infant  Life  Protection  Act  of  1872. 

There  can  be  no  inquest  unless  the  body  under 
consideration  (or  some  part  of  it  sufficient  for 
the  purpose  of  identification)  is  forthcoming,  for 
the  law  requires  coroner  and  jury  to  view  the 
body  at  the  first  sitting.  No  coroner's  inquiry 
can  therefore  be  held  upon,  say,  a  suicide  by 
dro^\^nng  perhaps  witnessed  by  several  jsersons 
but  not  followed  by  the  recovery  of  the  body. 

Although  medical  evidence  is  usually  called, 
there  is  no  obHgation  on  a  coroner  in  this  matter. 
As  a  rule  the  practitioner  who  attended  the 
deceased  during  his  last  iUness  is  summoned ; 
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when  there  has  been  no  such  attendance  any 
medical  man  practising  in  the  locahty  may  be 
called.  The  coroner  may  also  at  his  discretion 
employ  a  skilled  pathologist  for  the  purpose  of 
making  a  post-mortem  examination.  The  Coro- 
ner's Act  provides  that  when  it  is  stated  on  oath 
bsfore  the  coroner  that  the  death  was  caused 
partly  or  Avholly  by  the  negligent  treatment  of  a 
medical  practitioner  such  practitioner  shall  not 
be  allowed  to  perform  or  assist  at  the  post- 
mortem examination.  A  majority  of  the  jury 
can  also  require  the  coroner  to  summon  another 
practitioner  named  by  them,  and  can  further 
direct  a  post-mortem  examination  (even  though 
this  be  a  second  one)  to  be  made. 

The  jury  consists  of  not  less  than  twelve  or 
not  more  than  twenty-three  members.  The 
unanimity  of  twelve  is  sufficient  for  a  verdict, 
so  that  there  is  an  advantage  in  swearing  more 
than  twelve  on  the  jury;  coroner's  juries,  how- 
ever, seldom  disagree  as  to  a  verdict.  The 
functions  of  the  jury  are  to  view  the  body,  to 
determine  the  cause  of  death  and  to  decide  who, 
if  any  one,  is  criminally  responsible  for  the  death. 
To  the  verdict  there  is  often  added  a  rider 
making  some  recommendation  or  censuring 
some  person ;  such  rider  is  merely  an  expression 
of  opinion  and  has  no  legal  force.  A  verdict 
of  murder  or  manslaughter  is  followed  by  the 
arrest  of  the  accused  on  the  coroner's  warrant. 
Police  court  proceedmgs  usually  follow,  and, 
finally,  if  the  prisoner  is  committed  from  the 
police  court,  a  High  Court  trial.  The  verdict 
of  the  coroner's  jury  does  not,  however,  bind  the 
criminal  authorities ;  it  can  neither  compel  nor 
prevent  proceedings  being  taken  against  a 
person.  It  is  very  important  to  know  that 
copies  of  the  evidence  taken  at  the  inquest 
are  supplied  to  judge  and  counsel  at  the  High 
Court ;  the  medical  witness  must  therefore 
remember  to  be  as  careful  in  giving  evidence 
before  the  coroner  as  if  he  were  in  the  witness- 
box  at  the  High  Court.  Evidence  carelessly 
given  has  before  now  resulted  in  an  innocent 
person  being  charged  with  murder  or  man- 
slaughter ;  thus,  post-mortem  stains  have  been 
mistaken  for  bruises  inflicted  during  life,  with 
an  unjust  conviction  as  the  sequel. 

It  should  be  remembered  that  a  coroner's 
inquest  is  not  a  trial  but  an  inquiry;  conse- 
quently the  ordinary  rules  of  evidence  need  not 
be  strictly  followed,  and  the  coroner  may  receive 
statements  not  on  oath.  It  is  advisable,  how- 
ever, that  all  witnesses  should  be  sworn ;  at 
all  events  the  coroner  should  direct  the  jury 
that  they  must  consider  only  the  sworn  evidence 
in  arriving  at  a  verdict.  Again,  any  one  repre- 
senting a  party  to  the  inquest,  e.  g.  a  solicitor 
representing  a  relative  of  the  deceased,  may  put 
questions  to  a  witness  by  the  courtesy  of  the 
coroner,  but  he  has  no  locus  standi  and  maj^  not 


address  the  court.  In  other  respects  the  in- 
quiry resembles  a  trial.  Thus  a  Avitness  is 
bound  to  reply  unless  his  answer  would  incrimi- 
nate himself.  If  he  wrongfully  refuses  to 
ansAver,  the  coroner  can  punish  him  by  fine  or 
imprisonment  for  contempt  of  court.  Further,  i 
a  medical  witness  failing  without  sufficient 
cause  to  obey  a  coroner's  summons  is  liable,  on 
the  prosecution  of  the  coroner  or  any  two  of 
the  jury,  to  a  fine  not  exceeding  £5.  , 

The  fees  payable  in  connection  with  an  inquest ! 
are  one  guinea  for  attending  to  give  evidence 
and  two  guineas  for  making  a  post-mortem  ex- ' 
amination  and  giving  evidence.     The  rules  have  ! 
made  no  provision  for  payment  for  adjournments 
or  for  mileage  travelled.     No  fees  are  payable 
to  medical  officers    of  hospitals,  asylums  and 
similar  institutions,  except  in  cases  where  death 
has  occurred  before  reaching  such  institution. 
It  has  been  decided  that  even  unpaid  medical 
officers    to  cottage  hospitals  come   under  this 
rule.     (See  also  Medical  Evidence,  and  Medical 
Witnesses.)  E.  S. 

POISONS 

Though  we  may  describe  as  poisonous  any 
substance  which  even  in  small  quantities  is 
dangerous  to  life,  the  law  has  nowhere  defined 
a  poison,  nor  is  a  definition  necessary  in  a 
medical  sense,  the  most  poisonous  substances 
being  harmless  if  taken  in  sufficiently  small  or 
dilute  doses.  Poisons  have  been  variously 
classified,  e.  g.  into  corrosives,  irritants,  nar- 
cotics, and  convulsants.  Any  such  arrangement 
is  of  little  practical  importance,  for  a  corrosive, 
such  as  a  mineral  acid,  may  by  dilution  become 
merely  an  irritant ;  while  other  poisons,  e.  g. 
oxalic  acid,  may  act  in  any  or  all  of  several 
ways. 

The  Emergency  Bag. — Just  as  every  hospital 
should  have  its  poison  cupboard,  so  every 
practitioner  should  keep  at  hand  an  emergency 
bag,  containing  : — (1)  stomach  tube  and  funnel ; 
(2)  gag ;  (3)  lijqDodermic  syringe ;  (4)  tubes  of 
the  following  hjrpodermic  tablets — morphine 
hydrochloride,  gr.  \ ;  apomorphine  hydro- 
chloride, gr.  yV  ;  strychnine  hydrochloride,  gr.^V' 
pilocarpine  nitrate,  gr.  |;  atrophic  sulphate, 
sr.  T-^;    digitalin,  gr.    y^^;    (5)    emetics — zinc 


100  ' 


sulphate  in  thirty -grain  powders ;  common  salt ; 
mustard ;  ipecacuanha  in  thirty -grain  powders ; 
(6)  antidotes — magnesia  in  half -ounce  powders ; 
sodium  or  potassium  bicarbonate  in  two-drachm 
powders ;  dilute  acetic  acid,  four  ounces ;  syrup 
of  chloral,  four  ounces ;  nitrite  of  amyl  in 
five-minim  capsules ;  chloroform,  four  ounces ; 
potassium  permanganate  in  ten -grain  poM'ders ; 
tincture  of  perchloride  of  iron,  four  ounces; 
tannic  acid  in  twenty -grain  powders ;  (7)  lit- 
mus books,  blue  and  red;    (8)  graduated  glass 
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measure ;  (9)  flexible  catheter,  number  seven  or 
eicht;  (10)  two  empty  stoppered  bottles,  for 
preservation  of  samples  of  stomach  contents 
and  urine;  (H)  a  small  reference  book,  such  as 
Murrell's  What  to  do  in  Cases  of  Poisoning. 

General  Principles  of  Treatment.  (1)  Empty 
the  stomach  by  lavage  or  emesis,  except  in 
corrosive  poisoning.  In  using  a  tube  some  water 
should  first  be  introduced  into  the  stomach  in 
order  to  dilute  the  contents  and  facilitate  their 
removal.  A  sample  of  the  stomach  contents 
should  be  preserved  for  examination.  It  is 
woHh  while  to  remember  that  venesection 
provides  a  means  of  removing  a  considerable 
portion  of  the  poison  circulating  in  the  system 
and  is  useful  in  poisoning  by  alkaloids ;  from 
ten  to  twenty  ounces  of  blood  may  be  removed. 
(2)  Give  the  appropriate  antidote.  (3)  Treat 
symptoms — for  pain,  morphia  hypodermically ; 
for  collapse,  hot  bottles  and  blankets,  strong 
coffee  by  mouth  or  rectum;  for  heart  failure, 
hypodermics  of  strychnine  or  ether. 

General  Remarks.  (For  details  as  to  indivi- 
dual poisons  reference  must  be  made  to  works 
on  toxicology.)  There  are  no  special  symptoms 
indicating  acute  poisoning  in  general,  but  sug- 
gestive signs  are  :  sudden  onset  of  symptoms, 
but  not  instantaneous  onset  except  in  prussic 
acid  and  corrosive  poisoning;  appearance  of 
symptoms  in  a  person  previously  in  good  health  ; 
occurrence  of  symptoms  soon  after  taking  food 
or  medicine;  simultaneous  illness  of  several 
persons  in  a  household. 

A  decision  as  to  the  kind  of  poison  taken 
should  be  made  as  rapidly  as  possible.  The 
odour  of  the  patient's  breath  sometimes  gives 
valuable  information  at  once,  e.  g.  in  poisoning 
by  carbolic  acid,  laudanum,  alcohol,  acetic  acid, 
phosphorus,  chloral,  and  with  less  certainty  in 
the  case  of  volatile  poisons  such  as  ammonia 
or  prussic  acid.  With  corrosives  there  are  often 
stains  on  hands  or  clothing;  these  are  usually 
due  to  an  acid,  but  they  may  be  rapidly  tested 
by  litmus,  for  poisoning  by  corrosive  alkalies 
is  not  uncommon.  The  state  of  the  pupils 
is  characteristic  in  belladonna  and  in  opium 
poisoning,  but  in  grave  cases  of  the  latter  the 
contraction  may  disappear  towards  the  end  and 
be  replaced  by  dilatation.  If  the  patient  be 
convulsed,  strychnine  is  at  once  suggested; 
convulsions  may,  however,  occur  with  many 
other  poisons,  e.  g.  arsenic,  antimony,  and  in 
any  case  where  very  violent  pain  is  present. 
The  convulsions  of  strychnine  poisoning  (as 
distinguished  from  those  of  tetanus)  have  the 
following  characteristics  : — they  arise  suddenly 
after  previous  good  health,  they  do  not  begin 
in  or  specially  affect  the  lower  jaw,  and  there  is 
complete  relaxation  between  the  spasms. 

The  rule  that  in  corrosive  poisoning  a  tube 
should  not  be  passed  has  an  exception  in  the 


case  of  carbolic  acid.  This  poison  has  a  harden- 
ing rather  than  a  corrosive  effect,  and  the  tube 
may  be  cautiously  introduced.  With  oxalic 
acid,  also,  no  signs  of  corrosion  may  be  seen 
about  mouth  or  throat,  owing  to  the  poison 
having  been  taken  more  or  less  diluted,  and  in 
such  cases  the  tube  may  be  safely  used.  The 
value  of  apomorphine  (gr.  J_  hypodermically) 
should  not  be  forgotten  when  there  is  difficulty 
in  giving  an  emetic  by  the  mouth  or  in  passing 
the  stomach-tube.  A  word  of  caution  may  be 
given  as  to  the  treatment  of  poisoning  by  corro- 
sive mineral  acids ;  the  alkali  selected  should 
be  magnesia,  chalk  (e.  g.  liquor  calcis  sacchara- 
tus),  whitening,  or  plaster  from  wall  or  ceiling, 
rather  than  solutions  of  sodium  or  potassium 
carbonate  or  bicarbonate,  for  with  the  latter 
the  rapid  evolution  of  CO2  is  not  only  very  pain- 
ful but  involves  risk  of  a  rupture  of  the  weakened 
stomach  wall.  The  same  preference  should  be 
observed  in  oxalic  acid  poisoning,  but  for  a 
different  reason,  viz.  that  the  oxalates  of  sodium 
and  potassium  are  not  only  soluble  but  very 
poisonous. 

In  a  case  where  slow  homicidal  poisoning  is 
suspected  the  first  step  is  to  prevent  any  further 
administration  of  poison.  This  may  be  effected 
by  the  employment  of  reliable  nurses,  or  the 
patient  may  be  removed  to  a  hospital  or  nursing 
home.  A  consultation  with  a  fellow  practi- 
tioner is  advisable ;  the  question  of  communi- 
cating with  the  police  may  also  arise.  This 
step  should  only  be  taken  when  very  good  proof 
of  criminality  is  forthcoming.  In  preserving 
a  sample  of  the  vomit,  the  bottle  used  should  be 
sealed  and  labelled,  and  parted  with  only  to 
the  police  or  to  the  person  who  is  to  make  the 
analysis.  It  is  usually  advisable  to  keep  also 
a  sample  of  the  urine,  using  the  same  precau- 
tions. Should  the  case  result  in  a  criminal  trial, 
counsel  for  the  defence  will  certainly  inquire 
as  to  the  bottles  or  vessels  employed;  the 
medical  witness  must  be  prepared  to  swear 
these  were  absolutely  clean,  otherwise  a  defence 
of  accidental  contamination  may  be  set  up, 
with  a  miscarriage  of  justice  as  a  possible 
result. 

Many  proprietary  articles  contain  poison ; 
the  poisonous  ingredients  of  some  of  these  are 
appended  :  paregoric,  opium ;  Winslow's  Sooth- 
ing Syrup,  morphia ;  Mother's  Friend,  morphia ; 
Tucker's  Asthma  Cure,  atropine,  cocaine ;  St. 
Jacob's  Oil,  aconite;  teething  powders,  calomel 
and  opium;  oil  of  bitter  almonds,  hydrocyanic 
acid;  headache  remedies,  antikamnia,  anti- 
febrin ;  Godfrey's  Cordial,  morphia ;  hair  washes 
and  face  paints,  mercury,  lead,  bismuth ;  rat 
paste,  phosphorus ;  Battle's  Vermin  Killer, 
strychnine,  arsenic  and  phosphorus ;  fly  papers, 
arsenic ;  weed  killer,  arsenic ;  Burnett's  Fluid, 
zinc  chloride.  E.  S. 
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Careful  records  should  be  made  at  the  time 
of  exammation,  and  aU  details  of  the  examina- 
tion mmutely  noted  and  written  doAni.  The 
original  notes  should  be  kept  for  reference. 
Prior  to  making  the  examination,  preliminary- 
data  as  to  the  circumstances  under  which  death 
took  place,  the  name,  age,  sex,  the  names  of 
those  present  at  the  death,  and  a  chiiical  history 
should  be  obtained  when  possible. 

The  examination  should  be  made  in  daylight. 
The  position,  general  appearance  of  the  body, 
and  any  pecuharities  of  surroundings  should 
be  noted  in  reference  to  a  struggle,  and  for 
objects  which  may  have  dropped  from  the  body, 
such  as  clothing,  etc.,  when  the  body  is  seen 
where  it  was  first  discovered. 

The  examination  consists  of  external  and 
mternal  inspection. 

External  Inspection.  Under  this  heading 
the  following  should  be  noted :  Condition  of 
dress  if  clothed,  the  height,  sex,  approximate 
age,  body  heat,  colour  and  state  of  skin,  nutri- 
tion, stature,  presence  of  putrefaction,  degree 
of  rigor  mortis,  post-mortem  lividity  or  staining, 
the  position  and  contents,  if  any,  of  the  hands, 
the  presence  of  cadaveric  spasm. 

The  skin  should  be  examined  for  wounds, 
nsevi,  tattoo  marks,  cicatrices,  bruises.  All  the 
body  apertures  should  be  carefully  examined. 
Wounds  should  be  described  as  to  length, 
breadth,  depth,  direction  and  type,  and  localised 
by  anatomical  landmarks.  Gunshot  wounds 
should  be  noted  and  the  blackening  from  powder, 
if  present,  described. 

The  exterior  of  the  body  should  be  systematic- 
ally examhied  from  head  to  feet.  The  head 
for  peculiarities  of  shape,  character  of  hair ;  the 
scalp  for  injury ;  the  eyes  ;  the  nose,  mouth  and 
ears  for  foreign  bodies  and  blood  ;  the  mouth  and 
lips  for  corrosion.  The  teeth  should  be  carefully 
noted,  and  loss  recorded,  and  any  artificial 
plate  retained.  The  neck  should  be  examined 
for  marks  of  violence,  e.  g.  strangulation, 
throttling,  hanging,  and  for  glandular  enlarge- 
ments. The  thorax  should  be  examined  for 
abnormalities  of  shape  or  development;  the 
mammary  glands ;  the  abdomen  for  distension, 
hernise,  pigmentation,  linise  albicantes,  pubic 
hair,  cicatrices,  e.  g.  appendix  region  or  midline 
after  operation.  The  anus,  and  the  vagina 
in  Avonien,  should  be  searched  for  injury, 
inflammation,  discharge  or  foreign  bodies ;  the 
penis  in  man  for  venereal  sores  or  scars,  and 
the  urethra  for  purulent  discharge  or  blood. 
The  limbs  are  to  be  examined  for  deformities, 
defects,  cedema,  local  swellings,  gouty  or 
rheumatic  conditions,  wounds  and  scars.  The 
condition  of  fingers  and  toes  should  be  accurately 
described.     Bruises  and  local  swellings  should 


be  incised.  The  hair  should  be  shaved  in, 
order  to  examine  the  head.  Marks  of  hgaturesi 
may  be  present  on  the  wrists  or  ankles. 

Internal  Inspection.  As  a  general  rule  the, 
abdomen  should  be  opened  in  the  middle  line 
and  the  general  appearances  noted  without 
disturbing  the  viscera,  but  the  position  of  thei 
diaphragm  should  be  ascertained.  The  cal-i 
varium  should  be  removed  next  without  thei 
use  of  chisel  and  mallet,  and  the  appearances  of  i 
the  surface  of  the  dura  described.  Proceed' 
then  to  the  thorax  and  after  removal  of  the; 
sternum  and  costal  cartilages  describe  the^ 
general  appearance  and  relations  of  heart  and; 
lungs,  and  the  presence  of  fluid  in  the  peri-' 
cardium  or  pleural  cavities. 

The  cranial  cavity  should  now  be  fully 
examined,  the  dura  first  opened  and  any 
abnormalities  described.  The  brain  must  be 
carefully  removed  after  properly  incising  the 
dura,  and  section  of  the  cranial  nerves  and  spinal 
cord  below  the  medulla.  The  interior  of  the 
skull  should  be  minutely  examined  for  fracture, 

i   vascular  rupture  or  other  pathological    condi- 

\  tions.  The  consistence  of  the  brain,  the  meninges  i 
for  inflammation  or  adhesion,  and  the  condition  , 
of  the  vessels  should  be  noted.     Haemorrhages, ; 
tumours  and  wounds,   require  careful  record. 
The    brain    cerebellum,    pons    and     medulla, 
should  be  incised,  and  the  ventricles  examined. 
The  method  of  sectioning  these  may  be  varied  ■ 
according  to  the  conditions  present. 

\  The  spinal  cord  may  be  exposed  now  by  a 
median  incision  from  occiput  to  coccyx,  re- 
flection of  tissues,  section  and  removal  of  the 
laminae.  The  surface  should  be  searched,  and 
the  cord  removed  by  section  of  spinal  nerves 
after  incision  of  the  theca,  care  being  taken  not 
to  bruise  the  cord  in  the  process.  The  cord 
should  be  cut  into  sections  between  each  tAvo 

;  pairs  of  nerve  roots. 

During  the  removal  of  the  cord  the  spine 

I  can  be  examined  for  fractures  and  dislocations. 
The  orbits  may  be  opened  through  the  roof  and 
the  posterior  half  or  if  necessary  the  whole 
eyeball  removed. 

The  roof  of  the  tympanum  should  be  removed, 
and  if  desirable  the  petrous  bone,  by  sawing 
from  above  down  before  and  behind  it  through 
the  base  of  the  skull  and  the  bone  turned  out- 
wards.    The    nasal    cavities    and    sinuses    are 

[  examined  after  section  through  them,  either 
transversely  or  sagitally. 

In  some  instances  it  may  be  desirable  to 
harden  the  brain  in  an  approved  fixative 
solution  before  proceeding  to  its  dissection. 

The  Thorax.  The  thorax  having  been  opened 
and  the  general  appearances  noted,  the  hand 
should  be  passed  into  the  cavity  and  the 
surfaces  of  the  lungs  examined  for  adhesions. 
Where  these  exist  care  must  be  taken  in  their 
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separation.  The  condition  of  the  thymus  gland 
must  be  noted,  and  the  mediastinum  also. 
The  lungs  may  then  be  removed  by  section  at 
the  root  (after  tjdng,  if  necessary,  the  large 
vessels).  Each  lung  should  be  incised  in  various 
directions  and  its  condition  noted ;  it  is  to  be 
examined  in  detail.  The  bronchi  should  be 
opened  up  and  carefully  examined.  The  lungs 
should  be  weighed  separately. 

The  pericardium  is  opened  with  an  incision 
from  below  upwards,  the  heart's  surface,  size, 
form  and  position  noted,  and  the  condition  of 
of  the  sac  and  its  contents  examined. 

The  auricles  and  ventricles  may  be  opened 
before  removal  of  the  heart  to  observe  their 
contents.     The   organ    may   be   removed   first 
by  tying    the   aorta   and   vessels    in   suitable 
places  and  removing  them  entire  so  that  the 
blood  content  is  left  intact. 
Both  ventricles  should  be  opened  and  the 
i    contents  and  condition  noted. 
I        The  auricles  follow  suit,  and  then  the  vessels 
f    may  be  severed  at  their  origin,  and  holding  the 
heart  up  by  the  auricles  the  competence  of  the 
semilunar  valves  tested  with  Avater.     The  mitral 
,    and    tricuspid    valves    tested    also,    and    their 
1    openings    measured,    after    which    the    valves 
should  be  examined  for  pathological  changes. 
A  complete  examination  of  the  aorta  and  the 
coronary    arteries    is     necessary.     The     heart 
should   be   weighed,    the   thickness   of   muscle 
measured  and  its  condition  recorded. 
If  it  be  desirable  to  remove  the  heart  A\ithout 
I    the  aorta,  the  large  vessels  may  be  tied  at  their 
I    origin  and  cut  through. 

j       Following  this  the  aorta,  oesophagus,  trachea, 

I   larynx  and  thyroid  should  be  removed.     To  do 

i    this  an  incision  should  be  extended  up  to  the 

symphisis   menti,   if   necessary  the   lower  jaw 

severed,    and   the   tongue    brought   down   and 

cut  from  its  attachments,  the  thyroid  dissected 

away,  the  large  vessels  cut  through  at  the  root 

1   of  the  neck  and  all  separated  from  the  spine 

I   from  above  downwards.     The  oesophagus  should 

be  ligatured  in  tAvo  places  above  the  diaphragm 

and  cut  betAveen  the  ligatures ;  the  A'essels  also. 

The  structures  can  noAv  be  removed  and  each 

tube  laid  open   and  examined.     The  thoracic 

glands  should  be  incised  and  examined. 

The  neck  may  have  to  be  speciallj''  examined, 
on  the  surface  for  marks  of  \nolence,  and  the 
deeper  structures  for  the  results  of  violence  or 
injury,  e.  g.  ecchymoses,  rupture  of  muscles, 
and  laceration  of  the  vessel  coats,  the  pharynx 
gone  carefully  over,  and  the  larynx  dissected 
I    minutely. 

I       Abdominal  Cavity.     After  the  general  inspec- 

I  tion  of  the  abdomen,  for  peritonitis,  fluid,  etc., 

I   the  spleen  should  be  removed  by  cutting  through 

its  ligaments,  it  should  not  be  torn  out ;  weigh 

it  and  examine  it  by  incision. 


The  liver  held  up  AAdll  reveal  the  region  of 
gall  bladder,  duodenum  and  pancreas.  The 
appendix  and  pelvic  cavity  should  be  examined 
and  then  proceed  to  the  remoA^al  of  the  stomach 
and  intestines.  To  do  this,  hgature  the  stomach 
I  at  the  pyloric  end  tAvice  and  cut  betAveen, 
remove  the  stomach  AAdth  its  contents. 

Ligature  the  small  intestme  at  the  iho-csecal 
valve  and  cut  it  through;  remove  it  entire. 
The  duodenum  may  be  removed  separately. 
The  large  intestine  and  rectum  may  be  removed 
together.  The  kidneys  are  removed  after 
section  at  the  hilus,  care  being  taken  of  the 
suprarenal  capsules. 

The  liver  should  be  removed  AA'ith  the  gall 
bladder.  If  the  urinary  bladder  be  full,  liga- 
ture it  at  the  neck  and  remove  it,  or  withdraAV 
the  water  through  a  clean  catheter  into  a  clean 
vessel.  In  the  female  the  uterus,  tubes  and 
ovaries  should  be  removed  Avith  the  vagina. 

The  pancreas  is  removed  and  the  glands  in 
front  of  the  spine  examined.  The  aorta,  large 
vessels  and  nerves  are  to  be  examined,  and 
removed  if  necessary. 

The  stomach  contents  having  been  emptied 
into  a  clean  vessel  the  organ  is  laid  open  along 
the  lesser  curvature  and  carefully  examined. 
These  should  be  retained  where  necessary. 
The  intestines  should  be  laid  open  entirely 
and  examined.  The  Hver  and  kidneys,  etc., 
are  sectioned  and  a  complete  examination  of 
the  uterus,  tubes,  ovaries  and  vagina  is  necessary 
in  the  female,  and  the  bladder  Avith  the  ureters 
attached  opened  and  examined.  All  organs 
should  be  Aveighed,  and  the  Avhole  or  part 
retained  for  reference  or  analysis  when  necessary. 
The  prostate  in  the  male  requires  examination. 
The  testes  and  epididymis  should  not  be 
forgotten. 

The  Extremities.  In  special  cases  the  various 
structures  may  require  careful  dissection  and 
examination  and  portions  retained  Avhen  neces- 
sary. Joints  should  be  opened.  The  bone 
marroAV  is  to  be  examined  after  longitudinal 
section  of  the  bone,  and  in  certain  cases  centres 
of  ossification  and  the  epiphyses  must  be 
described.  Diseased  or  abnormal  bones  should 
be  retained. 

The  Spine.  This  can  be  examined  after  the 
abdomen,  thorax  and  tissues  of  the  neck  for 
injury  or  disease.  It  is  desirable  to  remove 
a  vertebra  for  analysis  especially  in  metallic 
poisoning. 

Special  Examination.  All  AA'ounds  should  be 
minutely  described  and  if  penetrating  their 
direction  and  relation  to  the  deep  structures 
gauged  and  recorded.  Where  fractures  of  bones 
are  present  the  parts  should  be  retained.  It  is 
necessary  to  record  the  vital  appearances  of 
wounds. 

In  cases  of  suspected  poisoning  all  the  viscera 
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should  be  retained;  the  stomach  and  contents 
kept  separate  from  the  intestines.  A  portion 
of  bone  should  be  kept.  Care  must  be  taken  in 
removal  of  the  oesophagus,  stomach,  intestines, 
and  bladder  that  no  contents  be  lost.  A  sample 
of  blood  (from  heart)  should  be  kept.  The  organs 
should  be  placed  into  chemically  clean  glass 
jars  and  stoppered,  sealed,  labelled  and  dated ; 
they  must  be  kept  under  lock  and  key.  Portions 
of  clothing  stained  in  any  way  should  be  kept. 

In  cases  of  drowning  special  attention  should 
be  paid  to  the  hands  and  nails,  the  tongue, 
nostrils,  mouth,  contents  of  the  trachea, 
bronchi,  water  in  the  stomach  and  intestines, 
the  fluidity  of  the  blood,  the  penis  and  dartos. 
In  cases  of  suspected  hanging,  stranghng, 
throtthng  or  smothering,  finger  or  ligature 
marks  should  be  noted,  and  attention  given  to 
marks  of  violence  elsewhere,  the  tissues  beneath 
should  be  carefully  examined ;  the  serous 
membranes  and  lungs,  and  the  condition  of  the 
heart  noted. 

Blood  should  be  retained  for  examination 
where  there  is  a  history  of  burning  or  inhalation 
of  gases. 

In  suspected  criminal  abortion  special 
attention  must  be  given  to  the  size,  condition 
and  contents  of  the  uterus,  the  presence  of 
injury,  the  condition  of  the  ahmentary  canal  in 
reference  to  irritant  drugs,  the  kidneys  and 
bladder  in  reference  to  cantharides,  and  the 
condition  of  the  surrounding  pelvic  structures. 

Examination  of  New-horn  Children.  In 
this  examination  the  skull  should  be  opened 
Mith  scissors,  or  saAATi  horizontally  right  through, 
the  brain  being  divided  at  the  same  time.  In 
opening  the  abdomen  the  umbilicus  must  not 
be  disturbed  two  incisions  from  the  ensiform 


cartilage  to  the  anterior  superior  iliac  spines 
should  be  made  and  the  triangular  flap  turned 
down.  Points  for  ehcitation  are  the  age  and 
maturity  of  the  child ;  the  period  of  time  since  i 
death ;  whether  it  died  before,  during  or  after  par- 
turition ;  and  the  cause  of  death.  The  condition 
of  the  skin  and  its  appendages,  the  secretions  of 
the  skin,  the  pupillary  membrane,  the  condition 
and  position  of  the  umbiHcus,  the  contents  of 
the  stomach  and  intestines,  the  size  and  position 
of  the  testes  in  the  male,  centres  of  ossification, 
especially  the  lower  end  of  the  femur,  the  char- 
acter of  clothing,  if  any,  on  the  body  should  be 
carefully  noted.  All  the  internal  organs  should 
be  completely  examined  ^vith  special  attention 
to  the  heart  and  the  aeration  of  the  lungs.  All 
injuries  should  be  described  minutely,  and 
apertures  examined  for  foreign  bodies,  etc. 

Exhumations.  The  medical  man  ordered 
to  make  the  post-mortem  examination  of  the 
body  should  be  present  at  the  exhumation,  and 
the  body  should  be  identified  by  a  responsible 
person.  After  recent  interment  the  post- 
mortem examination  may  be  done  by  the  usual 
routine.  Where  decomposition  has  advanced, 
injured  bones,  the  uterus  in  the  female,  or 
organs  which  putrefy  late  may  provide  valuable 
evidence.  In  cases  of  suspected  poisoning  all 
organs  and  some  bone  should  be  kept.  A  portion 
of  the  coffiii  and  some  of  the  surrounding  earth 
should  be  obtained. 

No  antiseptics  should  be  used  during  the 
exammation  of  the  dead  body  for  medico-legal 
purposes  and  no  fixative  or  preservative  used 
when  organs,  etc.,  are  retained  for  analysis.  In 
certain  cases  special  modifications  of  the  above 
routine  may  be  desirable  according  to  their 
natvire.  R.  J.  M.  B. 
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THE   ETIOLOGY   OF   INSANITY 

There  are  individuals  born  of  sound  stocks 
that  no  acquired  conditions,  extrinsic  or  intrinsic, 
can  render  insane.  There  are  others,  in  most 
cases  derived  from  a  neuropathic  stock,  whose 
mental  equilibrium  may  be  disturbed  by  any 
one  of  many  such  conditions,  or  without  any 
apparent  cause  except  the  physiological  pro- 
cesses appertaining  to  puberty  and  adolescence, 
reproduction  and  the  menopause.  Between  these 
two  extremes  are  all  gradations  of  mentality. 

Every  case  of  insanity  should  be  regarded 
as  a  biological  problem,  and  the  study  resolves 
itself  into  the  acquirement  of  a  knowledge  of 
what  an  individual  is  bom  with — Nature,  and 
what  has  happened  after  birth — Nurture.  The 
former  can  only  be  approximately  ascertained 
by  study  of  the  ancestry,  and  analysis  of  the 
family  history  in  direct  and  if  possible  collateral 
Unes,  whereby  many  important  facts  relating 
to  the  transmission  of  a  neuropathic  taint  can 
be  obtained.  It  must  ahvays  be  remembered 
that  the  neuropathic  tendency  may  be  variously 
manifested ;  there  may  be  neuroses,  e.  g.  chorea, 
epilepsy,  migraine,  hypochrondriasis,  neur- 
asthenia, neuralgias,  hysteria,  or  the  taint  may 
be  temperamental  and  manifested  by  eccen- 
tricity, melancholy  or  undue  optimism,  or  by 
an  inborn  lack  of  moral  sense  or  feeble  will- 
power. The  neuropathic  tendency  may  be 
revealed  by  a  neurosis,  crime,  suicide  or  insanity. 
Again,  we  often  find  genius  and  the  neuropathic 
taint  in  the  same  stock. 

Such  inherited  tendencies  may  be  partly 
restrained  by  proper  nurture,  but  given  an 
environment  in  which  suggestion  and  imitation 
can  play  their  part,  e,  g.  temptation  to  drink, 
evil  companionship  and  unemployment,  the 
result  will  sooner  or  later  be  insanity,  crime  or 
suicide.  A  long  study  of  pedigrees  of  the  insane, 
together  with  an  investigation  of  the  relatives 
who  are  at  present  or  who  have  been  in  the 
London  county  asylums,  has  convinced  me  that 
the  hereditary  predisposition  is  the  most  im- 
portant factor  in  the  production  of  insanity, 
imbecility,  idiocy  and  epilepsy.  At  the  present 
time  there  are  between  800  and  ICOO  individuals 
so  closely  related  as  parents  and  offspring, 
brothers  and  sisters,  in  the  London  county 
asylums.  These  occur  in  20,000  people  brought 
together  from  the  4,522,961  population  of 
London.  The  figures,  to  my  mind,  are  strong 
confirmation  of  the  importance  of  heredity  as  a 
cause  of  insanity.      From    these  data  certain 
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conclusions  may  be  drawn  which  may  be  briefly 
summarized  as  follows. 

Certain  types  of  insanity  may  be  transmitted 
with  greater  frequency  than  others.  This  has 
been  termed  similar  heredity.  The  types  are 
periodic  (also  termed  recurrent  or  maniacal 
depressive)  insanity,  epilepsy  and  delusional 
insanity.  The  general  rule  is,  however,  for  a 
different  type  to  appear. 

Mothers  transmit  insanity  and  epilepsy  with 
greater  frequency  than  do  fathers ;  women  are 
more  liable  to  become  insane  or  epileptic  than 
men. 

An  analysis  of  the  ages  at  the  first  attack  of 
insanity  in  500  parents  and  500  offspring  has 
revealed  the  signal  occurrence  of  anticipation 
or  antedating,  whereby  the  offspring  suffers 
at  a  much  earlier  period  than  the  parent ;  more 
than  one  half  of  the  insane  offspring  of  insane 
parents  are  congenital  idiots  and  imbeciles,  or 
have  their  first  attack  in  the  period  of  adoles- 
cence. This  adolescent  insanity  is  especially 
frequent,  and  it  is  very  liable  to  develop  into  an 
incurable  form  of  dementia  (dementia  praecox) 
in  a  large  number  of  cases ;  in  others  it  is  usually 
mania,  melancholia  or  periodic  insanity,  and 
epilepsy  with  or  without  imbecilit3^  Rarely 
does  the  parent  become  insane  at  an  earlier  age 
than  the  offspring. 

The  same  tendency  to  antedating  was  found 
in  nephews  and  nieces,  though  not  so  marked 
as  in  parents  and  offspring ;  but  a  double  neuro- 
pathic inheritance — e.  g.  collateral  taint  on  one 
side  of  the  family  and  direct  on  the  other  made 
more  offspring  affected — shows  the  antedating 
more  marked,  and  a  more  intensive  form  of 
insanity  manifested.  Consanguinity  in  neuro- 
pathic parents  necessarily  increases  the  liability 
in  the  offspring. 

Since  inherited  neuropathic  tendency  is  the 
most  important  factor  in  the  production  of 
true  insanity,  why  is  it  that  on  an  average  not 
more  than  one  in  five  of  the  offspring  of  insane 
parents  become  insane  ?  It  is  possible  that 
Nature  by  intensifying  the  disease  as  it  were 
crystallizes  out  the  unsound  elements  of  the 
stock  into  one  of  the  offspring  who,  becoming 
insane  at  an  early  period  of  life,  is  unable  to 
survive  and  propagate  his  like. 

It  seems  that  Nature  is  always  tending  to 
end  or  mend  degenerate  stocks.  If  that  be  so, 
it  is  probable  that  as  fast  as  Nature  tends  to 
eliminate  degenerated  strains,  the  neuropathic 
tendency  may  be  revived  in  stocks  undergoing 
such  purification,  or  the  first  stages  of  degeneracy 
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may  be  developed  in  sound  stocks  b_y  the  cumu- 
lative effects  of  an  unfavourable  environment. 
Morel  held  that  irritable  nervous  weakness — 
neurasthenia — may  serve  as  the  starting-point 
of  degeneracy  of  a  stock ;  according  to  him  it  is 
the  source  of  origin  of  the  neuropatTiic  taint.  If 
this  be  admitted,  then  this  unstable  nervous 
condition  may  be  produced  by  combinations  of 
such  factors  as  alcoholic  abuse,  sexual  excesses, 
the  ungratified  sexual  instinct,  the  stress  of  town 
life,  competitive  examinations,  religious  fervour, 
emotional  stock,  the  imposition  of  celibacy  on 
large  numbers  of  women  and  the  unj)hysiological 
conditions  of  sexual  life,  whereby  the  maternal 
instinct  is  starved.  Again,  all  forms  of  emotional 
stress,  psychic  as  well  as  physical  trauma,  and  the 
depressing  after-effects  of  infectious  diseases  may 
result  in  neurasthenia  and  light  up  a  latent  and 
waning  neuropathic  taint  in  a  previousl}^  sound 
individual.  Can  we  assume  that  this  irritable 
nervous  weakness  is  originated  in  a  sound  stock 
and  that  neurasthenia  may  thus  become  the 
reservoir  which  continually  supplies  degeneracy 
in  its  many  forms  ?  According  to  this  view  the 
cumulative  effect  of  these  conditions  in  succes- 
sive generations  forms  in  a  stock  the  prelude  to 
neurosis,  insanity  and  degeneracy  generally. 

A  large  proportion  of  cases  of  congenital 
amentia  are  due  to  brain  disease ;  also  a  large 
proportion  of  the  cases  of  dementia,  e.  g.  general 
paralysis,  syphilitic  brain  disease,  tumours, 
cerebral  softening,  arise  in  consequence  of 
acquired  causes  {vide  General  Paralysis  and 
Alcohol  and  Insanity).  We  should  not  con- 
sider such  as  belonging  to  the  true  insanities. 
The  recognition  of  this  fact  is  ver}^  important 
from  a  Eugenic  point  of  view,  for,  comparatively 
speaking,  these  mental  diseases  resulting  from 
organic  brain  disease  are  non-inheritable,  and 
therefore,  although  the  subjects  of  organic  amen- 
tia and  dementia  may  have  been  certified  as 
lunatics  and  even  die  in  an  asylum,  yet  their 
offspring  do  not  therefore  inherit  a  neuropathic 
tendency  with  anything  like  the  degree  of 
frequency  that  the  offspring  of  subjects  of  neu- 
rosis and  psychosis  do,  even  though  they  may 
not  have  been  certified  insane.  F.  W.  M. 

GENERAL    PARALYSIS    OF    THE   INSANE 

Synonyms:  general  paresis;  dementia  para- 
lytica ;  (French)  paralysie  generale ;  (German) 
Allgemeine  progessive  Paralyse). 

Definition.  A  disease  characterized  by  pro- 
gressive decay  of  the  brain,  progressive  paresis 
and  dementia,  often  associated  with  grandiose 
delusions,   and  terminating  in  death. 

Historical.     The  credit  for  the  discovery  of 
general  paralysis  as  a  distinct  disease  is  due  to 
the  efforts  of  French  observers  in  the  early  part  : 
of  the  last  century.  | 


Clinical  recognition  of  the  disease  was  shortly 
followed  by  anatomical  investigation  of  the 
brain,  and  much  discussion  ensued  as  to  whether 
the  changes  found  were  due  to  an  interstitial 
encephalitis,  as  Rokitansky  originally  stated,  or 
whether  they  were  of  parenchymatous  origin; 
but  with  the  advances  in  knowledge  and  the 
development  of  the  neurone  doctrine  opinion 
has  changed  round  to  the  view  that  the  disease 
is  a  parenchymatous  encephalitis  and  the  vascu- 
lar and  glia  changes  are  secondary  to  the  nerve 
cell  degeneration. 

Etiology.  Fournier  was  the  first  to  put  for- 
ward the  doctrine  that  general  paralysis  and 
tabes  were  the  result  of  syphilis,  and  that 
they  might  be  regarded  as  one  disease  affecting 
different  parts  of  the  nervous  system ;  and  the 
failure  of  Krafft-Ebing  to  inoculate  mth  the 
virus  of  a  hard  chancre  a  number  of  general 
paralytics  with  no  history  or  sign  of  syphilis, 
led  him  to  state  that  general  paralysis  was  the 
product  of  syphihzation  and  civilization. 

Although  numerous  causes  have  been  asserted 
to  be  the  agencies  capable  of  inducing  general 
paralysis,  and  while  I  do  not  deny  that  alcohol- 
ism, sexual  excesses,  inherited  neuropathic  and 
psychopathic  predisposition,  worry  and  ex- 
cessive mental  strain,  indeed  all  those  causes 
which  may  lead  to  neurasthenia,  are  important 
exciting  factors,  yet  I  am  convinced  from  my 
own  experience  that  syphilis  is  the  essential 
cause.  This  is  now  generally  admitted  by  all  our 
leading  authorities. 

Age  and  Sex  Incidence.  About  eighty  per 
cent,  of  the  cases  of  general  paralysis  occur  in 
the  fourth  or  fifth  decades.  This  may  be 
accounted  for  by  the  fact  that  the  majority  of 
syphilitics  are  infected  as  a  rule  in  adolescence 
or  early  manhood,  and  if  ten  to  twenty  years 
are  allowed  as  the  latent  period  it  explains  why 
tabes  and  general  paralysis  occur  at  the  prime 
of  life  or  soon  after. 

In  two  per  cent,  of  cases  the  disease  begins 
in  early  adolescence ;  such  cases  are  termed 
juvenile  general  paralysis.  I  have  seen  over 
sixty  cases ;  they  are  invariably  congenital 
syphilitics  ;  both  sexes  are  affected  in  equal  num- 
bers. In  the  cases  which  I  collected  of  tabes 
and  general  paralysis  the  proportion  of  males 
to  females  was  about  the  same,  viz.  three  or  four 
males  to  one  female.  Blaschko  found  that  in 
a  population  the  number  of  men  affected  with 
syphilis  was  in  the  ratio  of  four  males  to  one 
female,  and  this  corresponded  to  the  ratio  of 
male  paralytics  to  female  paralytics  for  the 
same  population. 

Symptomatology.  The  clinical  history  of 
general  paralysis  varies  considerably.  There 
are  many  types,  but  there  are  a  few  phenomena 
which  are  seldom  if  ever  absent: — (1)  Pro- 
gressive  dementia   affecting   the    mind   in   its 
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totality,  usually  accompanied  by  elation,  motor 
activity  and  grandiose  delusions,  sometimes  by 
depression;  (2)  unequal,  generally  irregular 
pupils,  responding  sluggishly  or  not  at  all  to 
light,  but  reacting  to  accommodation  (Argyll- 
Robertson  pupil) ;  (3)  progressive  paresis  with 
tremor,  especially  affecting  the  tongue  and  face 
muscles;  (4)  hesitant,  tremulous,  slurred 
speech  with  elision  of  syllables  and  similar 
affection  of  handwriting;  (5)  altered  knee- 
jerks,  generally  exaggerated ;  sometimes  absent 
on  one  side,  or  on  both  sides  ^vithout  Babinski's 
sign  or  ankle  clonus.  Although  grandiose 
delusions  are  very  common,  yet  some  cases  are 
associated  with  marked  mental  depression  and 
hypochondriasis,  while  others  are  characterized 
simply  by  a  paretic  dementia. 

When  the  above  symptoms  are  present  the 
diagnosis  is  easy,  but  in  the  earhest  prodromal 
stage,  sometimes  termed  "  the  medico-legal," 
there  may  be  considerable  difficulty  in  forming 
an  opinion.  In  all  cases  of  doubt  the  blood  and 
cerebro-spinal  fluid  should  be  examined. 

The  symptoms  of  the  prodromal  'period  may 
be  considered  under  two  headings ;  psychic  and 
somatic. 

Psychic  Symptoms.  There  is  usually  a  modi- 
fication of  conduct  and  character,  with  irrita- 
bihty  and  hypochondriasis,  lassitude  and  appre- 
hension; there  is  some  loss  of  memory  and 
evidence  of  slight  intellectual  failure.  There  is 
a  gradual  deterioration  in  the  auto-critical 
faculty.  Periods  of  depression  may  be  followed 
by  excessive  mental  activity,  the  patient  is  full 
of  new  ideas  and  projects  and  may  launch  into 
speculation  of  the  wildest  kind.  At  this  period 
abuse  of  alcohol  is  very  frequent  and  there  is 
often  a  hyperaesthesia  sexualis.  Acts  of  mis- 
demeanour, indecency  and  drunkenness  may 
consequently  be  perpetrated  by  a  person  who  has 
hitherto  led  a  blameless  life.  It  is  precisely  in 
this  early  stage  that  a  correct  diagnosis  is  most 
important,  A  careful  examination  will  often 
detect  some  dementia  and  somatic  signs,  and 
intimate  friends  and  relatives  may  be  able  to 
give  information  which  will  enable  the  diagnosis 
to  be  made.  The  examination  of  the  blood  and 
cerebro-spinal  fluid  will  also  be  of  the  greatest 
possible  value. 

Somatic  Disturbances.  Apoplectiform,  epilepti- 
formor  congestive  seizures  may  be  the  first  signals 
of  the  onset  of  general  paralysis.  Sometimes  the 
attacks  are  slight,  like  fainting  attacks  or  attacks 
of  giddiness.  At  other  times  they  are  more 
severe  and  apoplectiform  in  their  suddenness. 
These  may  be  followed  by  a  hemiplegia  which 
is  usually  transitory.  Right-sided  hemiplegia 
is  frequently  associated  with  a  transitory  aphasia 
or  paraphasia.  Occasionally  the  patient  may 
become  aphasic  without  any  loss  of  conscious- 
ness. This  also  is  usually  transitory.  Epilepti- 
15* 


form  attacks  may  resemble  those  of  true  epilepsy 
or  may  be  of  the  Jacksonian  type,  IMigrainous 
attacks  with  supraorbital  headache  and  vomit- 
ing may  be  associated  mth  transitory  hemi- 
anopia,  aphasia  or  paresis  of  the  limbs.  Again, 
transitory  ptosis,  strabismus  and  diplopia  may 
occur.  Neuralgia,  a  tight  feehng  of  con- 
striction round  the  head  and  insomnia  may  be 
complained  of.  In  many  respects  the  patient 
resembles  a  neurasthenic  and  hence  the  import- 
ance of  recognizing  this  neurasthenic  form  of  the 
prodromal  stage  of  general  paralysis. 

First  Stage  of  the  Pronounced  Disease.  In 
some  cases  the  disease  may  first  declare  itseK  by 
a  seizure;  more  frequently  the  first  stage  is 
heralded  by  a  gradual  development  of  the 
somatic  and  psychic  symptoms  of  ataxic  paresis 
and  progressive  dementia. 

Somatic  Symptoms.    The  physiognomy  may 
at  the  onset  lead  to  a  correct  diagnosis.     Some- 
times the  face  shows  an  imbecile  atonic  ex- 
pression associated  with  elation  or  beatitude,  or 
there  may  be  a  stupid  drowsy  expression  with 
tendency  to  drooping  of  the  eyehds.     Sometimes 
there  is  a  wild,  excited  and  exalted  expression. 
There  may  be  spasmodic  tremors  and  fibrillary 
contraction  of  the  facial  muscles.     The  pupils 
are  usually  unequal  in  size  and  present  the 
Argyll-Robertson  phenomenon.     This  is  found 
in  about  fiLfty-eight  per  cent,  of  the  cases.     The 
tongue,  when  protruded,  is  usually  markedly 
tremulous  and  there  is  often  tremor  of  the  hands. 
The  speech  is  hesitant  and  tremulous ;   there 
is  elision  of  syllables  and  articulation  is  blurred. 
There  is  fine  tremor  in  the  writing  and  an  ataxic 
paresis  in  the  fine  movements  of  the  pen.     In 
the  first  stage  the  motor  troubles  of  the  limbs 
in  gait  and  station  and  for  habitual  manual 
operations  are  usually  only  slight  or  they  may 
be  entirely  absent.     The  muscles  at  first  are 
not  wasted,  but  the  knee-jerks  are  usually  ex- 
aggerated on  both  sides.     Ankle  clonus  and  the 
Babinski  sign  are  very  rarely  present.     As  the 
disease  progresses  the  movements  become  more 
enfeebled    and    the    gait    becomes    shuffling, 
shambling  and  tottering.     Seizures  are  liable 
to   occur  more   often  than  in  the  prodromal 
period ;  they  may  be  of  the  congestive,  apoplec- 
tiform or  epileptiform  type,  and  one  fit  may 
follow  the  other  so  rapidly  that  the  condition  is 
one  of  status  epilepticus. 

Psychic  Symptoms.  The  mental  symptoms 
of  general  paralysis  occur  early  in  relation  to 
other  signs  of  disease.  The  most  constant 
symptom  is  a  slow  and  progressive  dementia. 
The  patient  gradually  loses  the  faculty  of 
criticizing  his  own  acts,  behaviour  and  conduct. 
Moreover,  besides  this  loss  of  auto -criticism, 
he  is  unaware  of  the  profound  change  which  has 
taken  place  in  his  own  personality  and  of  his 
intellectual  decadence,  even  when  confronted 
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with  the  most  obvious  proof.  There  is  pro- 
gressive loss  of  judgment  and  of  control,  as 
well  as  of  orientation  in  time  and  space.  The 
mind  enters  into  a  state  of  disordered  and 
unconscious  automatism.  This  psychic  auto- 
matism occasionally  exists  combined  with  a 
dementia  which  renders  the  paralytic  incapable 
of  deliberation,  judgment  and  highest  control. 

Delusions.  The  delusions  of  general  para- 
lytics usually  derive  colour  from  current 
events,  consequently  aeroplanes,  flying  ships, 
wireless  telegraphy,  Dreadnoughts,  etc.,  would 
at  the  present  day  afford  subjects  for  their 
fantastic  tabulation.  This  grandiose  delirium 
has  always  been  recognized  as  a  special  feature 
of  the  disease,  but  there  is  always  a  small  per- 
centage of  cases  in  which  there  is  marked 
depression  and  delusions  of  persecution. 
Delirium,  with  either  exaltation  or  depression, 
may  persist  through  the  whole  course  of  the 
disease ;  the  one  state  may  alternate  with  the 
other  or  the  one  may  permanently  depose 
the  other.  Sooner  or  later  the  patient,  if  he  has 
not  succumbed  to  some  complication  or  inter- 
current disease,  passes  into  the  second  and 
terminal  stages  which  are  characterized  by 
progressive  mental  and  physical  deterioration. 

Diagnosis.  There  occur  at  times  functional 
and  organic  diseases  of  the  nervous  system,  e.  g. 
Korsakoff's  syndrome,  neurasthenia,  hysteria, 
hystero-epilepsy,  arterio-sclerosis,  disseminated 
sclerosis,  cerebral  tumour  and  S5^hilis  of  the 
nervous  system  in  which  the  symptoms  may 
simulate  those  of  the  early  stages  of  general 
paralysis .  A  true  diagnosis  can  only  be  obtained 
by  careful  clinical  investigation,  and  by  the 
examination  of  the  blood  and  cerebro-spinal 
fluid  by  the  Wassermann  test.  The  cerebro- 
spinal fluid  should  also  be  examined  for  a 
lymphocytosis.  In  general  paralysis  the 
Wassermann  test  gives  a  positive  result  with 
the  blood  serum  in  practically  every  case,  and 
is  positive  with  the  cerebro-spinal  fluid  in 
ninety  to  ninety-seven  per  cent,  of  the  cases. 
There  is  almost  always  a  marked  excess  of 
lymphocytes  in  this  fluid,  which  can  be  dis- 
covered by  microscopic  examination. 

Course ,  Prognosis  and  Treatment .  The  disease 
usually  begins  insidiously  and  progresses  con- 
tinuously; the  course  may  be  protracted,  but 
epileptic  or  congestive  seizures  usually  cause 
the  disease  to  become  rapidly  progressive. 
Remissions  may  occur,  in  some  cases  these  may 
be  so  marked  as  to  cause  doubts  as  to  the 
correctness  of  the  initial  diagnosis.  The  patients 
may  be  discharged,  but  their  return  to  social  life, 
with  the  excitement  entailed  thereby,  usually 
soon  causes  a  retrogression  to  their  former  state. 
Some  patients  die  \vithin  a  few  months  after 
the  onset  of  symptoms,  from  the  exhaustion  of 
mania,  or  some  complication,  e.  g.  pneumonia  or 


tuberculosis.  The  average  time  is  about  two 
years  in  men  and  three  years  in  women ;  but 
those  who  have  not  had  seizures  may  live  many 
years.  Death  occurs  from  inanition,  bed-sores, 
cystitis  and  pyelo -nephritis,  pneumonia,  tuber- 
culosis and  institutional  dj^sentery.  Death 
may  also  occur  in  consequence  of  subdural 
hsemorrhage  or  in  the  status  epilepticus.  The 
prognosis  is  that  the  disease  is  certainly  fatal. 

The  treatment  of  true  general  paralysis  is  most 
unsatisfactory.  I  have  very  seldom  seen  anti- 
syphilitic  treatment  followed  by  any  good 
results,  though  it  may  be  tried  in  the  early 
stages,  and  apparently  with  some  benefit; 
especially  should  a  trial  be  given  in  cases  which 
have  never  been  properly  treated.  It  is  doubt- 
ful whether  Salvarsan  possesses  any  advantages 
over  mercury,  and  it  is  not  altogether  free 
from  danger.  The  only  thing  to  be  done  in 
the  majority  of  cases  is  to  place  the  patient 
under  suitable  care,  either  in  an  asylum,  in  a 
home  for  single  care,  or  with  attendants  in  his 
own  home.  The  method  to  be  adopted  will 
depend  on  the  pecuniary  position  of  the  patient, 
the  wishes  of  his  friends,  and  the  symptoms 
manifested  by  the  disease ;  for  example,  a  case 
with  delusions,  marked  motor  restlessness  and 
seizures  will  necessitate  asylum  supervision  more 
than  a  case  of  paralysis  associated  with  a  pro- 
gressive dementia. 

The  mechanical  restraint  of  a  padded  room  is 
infinitely  better  than  the  continuous  use  of 
narcotic  drugs.  Care  must  be  taken  to  avoid 
accidents  and  complications ;  attention  must 
be  paid  to  the  bladder,  and  if  necessary  a  sterile 
catheter  must  be  passed.  Benefit  has  been 
found  in  the  use  of  urotropin  in  general  paralysis. 
It  is  known  that  this  drug  passes  into  the  cerebro- 
spinal fluid,  and  the  improved  condition  that 
follows  its  use  has  been  ascribed  to  this ;  but  it 
is  probable  that  by  preventing  secondary  in- 
fection of  the  urinary  system  it  delays  or  arrests 
secondary  septic  infection  of  the  blood. 

All  solid  food  should  be  well  minced  or  mashed 
so  as  to  guard  against  the  possibility  of  a  large 
piece  of  unmasticated  meat  becoming  lodged  in 
the  back  of  the  pharynx,  interfering  thus  with 
respiration  and  causing  sudden  death  by  suffo- 
cation. The  bowels  should  be  regulated,  for 
regular  efficient  purgation  will  materially  aid  in 
reducing  the  number  and  severity  of  congestive 
and  epileptiform  seizures.  Restlessness  and 
sleeplessness  may  require  drugs  in  the  acute 
stage,  but  their  continuance  is  to  be  deprecated. 
Sulphonal,  trional  and  paraldehyde  are  useful 
drugs  in  modifying  the  acute  and  maniacal 
excitement  of  the  first  stage,  but  they  should  be 
discontinued  as  soon  as  possible.  Under  certain 
circumstances  hyoscine  may  be  given  hypo- 
dermically  when  other  measures  are  unavailing. 

Paralytics  require  most  care  when  they  are 


MENTAL  DISORDERS   IN  PRACTICE        459 


ORGANIC  INSANITY 


bedridden,  and  when  they  are  suffering  from 
seizures.     No  attempt  should  be  made  to  feed 
patients  by  the  mouth  when  they  are  uncon- 
scious, lest  fluid  get  into  the  bronchi^tl  tubes 
and  cause  broncho-pneumonia.    In  epileptiform 
seizures  it  is  advisable  first  to  clear  the  lower 
bowel  of  scj'balous  masses  by  enema  and  then 
to  allow  a  certain  amount  of  water  to  be  absorbed 
by  the  rectum  to  replace  the  loss  of  fluid  caused 
by  perspiration  and  the  pyrexia  which  is  usually 
present  in  the  attacks.     The  intensity  of  the 
I  fits  may  also  be  lessened  by  the  rectal  adminis- 
tration of   chloral  hydrate   and   bromide.      If 
[  there  be  signs  of  heart  failure  cardiac  stimulants 
I  will  be  indicated.     The  greatest  care  must  be 
'  taken   to   prevent   bed-sores,    to    which   these 
patients  are  very  liable. 

Morhid  Anatomy  and  Pathology.  The  following 
are  the  chief  features  found  post-mortem  in  a 
patient  dying  from  the  exhaustion  of  general 
paralysis.     The  body  is  emaciated,  and  there 
I  is    wasting    of    all    the    viscera.      The    lungs 
usually  show  evidence  of  broncho-pneumonia, 
gangrene    or   tuberculosis.      There    is    usually 
atheroma   or   nodular   fibrosis    of    the    aorta. 
The    signs    of   antecedent   syphilitic    infection 
are    usually    slight    and    often    absent.      The 
I  ribs   are  brittle.      The  diploe  of  the   calvaria 
is    denser    than    natural.     A    thin    laminated 
membrane  of  recent  or  somewhat  old  deposition, 
!  caused  by  extravasation  of  blood,  may  be  found 
\  beneath     the     dura     mater     (pachymeningitis 
haemorrhagica).     This  is   rarer  than  is  usually 
supposed.     The   pia-arachnoid   is    cedematous 
and  opaque,  especially  over  the  fronto-central 
I  convolutions,  and  its  vascularity  is  increased. 
;  The  process   of   stripping   off   this    membrane 
I  causes  erosions  of  the  cortex,  especially  if  rigor 
mortis  has  occurred.     There  is  excess  of  cerebro- 
spinal fluid.     There  is  usually  marked  wasting 
of  the  cerebral  hemispheres,  especially  of  the 
fronto-central  convolutions,  out  of  all  propor- 
tion to  the  wasting  of  the  pons  and  cerebellum. 
The  grey  matter  of  the  cortex  is  diminished  in 
thickness,  its  vascularity  is  increased,  and  the 
normal   striation   is    hardly   perceptible.     The 
white  matter  is  softer  than  usual,  and  the  epen- 
dyma  of  the  lateral  ventricles  and  of  the  whole 
of  the  floor  of  the  fourth  ventricle  commonly 
shows  fine  granulations  on  the  surface. 

Microscopic  Examination.     The  following  are 
the  most  characteristic  features — 

1.  Increased  vascularity  of  the  cortical  grey 
matter. 

2.  Marked  cell  infiltration  of  the  perivascular 
lymphatics  with  lymphocytes  and  plasma  cells. 

3.  The  presence  of  rod  cells  (Stabchenzellen) 
described  by  Alzheimer. 

4.  Increase   of   neuroglia   cells   and   marked 
8ub-pial  felting  of  the  neuroglia  fibres. 

5.  Disintegrative  changes  of  the  cells  of  the 


cortex,varying  from  distortion  to  complete  disin- 
tegration ;  similar  changes  may  also  be  seen  in 

those  of  the  basal  ganglia,medulla  and  spinal  cord. 
6.  There  is  atrophy  of  the  fibres  affecting 
quite    early    and    especially    the    tangential, 
supraradial   and   intraradial  fibres. 

F.  W.  M. 

INSANITY  AND   ORGANIC    DISEASE    OF   THE 
NERVOUS    SYSTEM    (ORGANIC   INSANITY) 

Under  this  heading  are  included  those  forms 
of  mental  disorder,  excluding  idiocy  and  im- 
becility, which  result  from  lesions  of  the  brain 
sufficiently  gross  to  be  detected  upon  the  post- 
mortem table. 

Syphilis. — Foremost  among  these  should  be 
considered  general  paralysis,  a  metasyphiHtic 
disease  of  the  cerebral  cortex  and  the  pia- 
arachnoid  covering  it.  This  is  described  in  a 
separate  article,  but  it  is  important  to  recognize 
that  there  is  also  a  chronic  syphilitic  variety 
of  meningo- encephalitis  which  may  be  indis- 
tinguishable from  general  paralysis  by  ordi- 
nary clinical  examination.  Mott,  however,  lays 
stress  on  the  persistence  of  the  autocritical 
faculty  in  syphilitic  meningo-encephalitis  and 
its  absence  in  general  paralysis.  Both  con- 
ditions lead  to  an  incurable  form  of  dementia, 
but  they  differ  in  that  sj^philitic  meningo- 
encephalitis does  not  necessarily  lead  to  an 
early  death  as  does  general  paralysis.  The 
diagnosis  depends  upon  the  presence  of  a 
positive  Wassermann  reaction  and  lympho- 
cytosis in  the  cerebro-spinal  fluid  of  general 
paralysis  and  their  relative  absence  in  that  of 
sj^philitic  meningo-encephahtis, 

Gummata  may  give  rise  to  mental  disorder 
similar  to  and  indistinguishable  from  that 
caused  by  other  tumours  in  similar  situations. 

Lastly,  syphilitic  endarteritis  may  lead  to 
insanity  identical  with  that  caused  by  other 
forms  of  degeneration  of  the  cerebral  arteries. 
These  will  be  discussed  later,  but  a  differential 
diagnosis  can  be  made  by  paying  due  attention 
to  the  age  of  the  patient  and  to  the  presence  or 
absence  of  a  history  of  past  syphiHs. 

Cerebral  Tumours  and  Abscesses. — These  give 
rise  to  three  classes  of  symptoms — 

1.  Those  due  to  increase  of  the  intracranial 
pressure,  viz.  :  headache,  vomiting,  optic  neu- 
ritis, convulsions  and  stupor  gradually  deepening 
to  coma. 

2.  Those  due  to  intoxication  of  the  nervous 
system  by  products  of  its  own  disintegration, 
viz.  :  anaesthesia  of  the  hands,  forearms  and 
legs,  general  imperception  or  agnosia  with 
disorientation  in  time  and  place,  hallucinations 
(especially  of  vision),  confusion  of  ideas  with 
incoherence  of  speech,  loss  of  will-power, 
apraxia  and  failure  of  memor}^,  or,  in  a  few  cases, 
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paramnesia    or    the    remembrance    of    events 
which  have  never  occurred. 

3.  Localising  symptoms  due  to  destruction 
of  some  portion  of  the  brain ;  e.  gr.  "  \^"itselsucht  " 
or  "  moria  "(inabiUty  to  regard  matters  seriously 
and  a  tendency  to  joke  about  them)  and 
apraxia  in  lesions  of  the  frontal  lobes,  visual 
imperception  or  agnosia  in  lesions  of  the 
angular  gyri,  and  inability  to  understand  spoken 
language  in  lesions  of  the  temporo-sphenoidal 
convolutions. 

Tumours  of  the  corpus  callosum  are  invariably 
associated  with  such  profound  mental  symptoms 
as  suggest  a  condition  of  advanced  dementia. 
Speaking  generally,  tumours  of  the  anterior 
half  of  the  cerebrum  more  frequently  give  rise 
to  certifiable  mental  disorder  than  tumours  of 
the  posterior  half.  The  possibility  of  mviltiple 
tumours  or  abscesses  must  not  be  forgotten  in 
cases  of  this  kind  when  the  disturbance  of  men- 
tation is  disproportionately  great  in  comparison 
with  the  intensity  of  the  intracranial  pressure. 

Disseminated  Sclerosis.  —  Although  multiple 
tumours  give  rise  to  pronounced  mental  symp- 
toms in  sixty  per  cent,  of  such  cases,  it  is 
remarkable  that  disseminated  sclerosis  is  very 
rarely  found  in  asylums.  I  have  such  a  case 
under  my  care  at  the  present  moment  suffering 
from  depression  vrith.  suicidal  tendency.  Usually 
the  chief  mental  sj^mptom  is  excessive  emotional 
reaction  with  liability  to  laugh  or  cry  without 
sufficient  reason. 

Chronic  Cortical  Atrophy  occurs  either  idio- 
pathically  as  part  of  the  process  of  senile  decay 
or  from  malnutrition  as  a  result  of  degeneration 
of  the  cerebral  arteries  (endarteritis,  fibrosis 
from  renal  disease,  etc.).  The  mental  symptoms 
are  the  same  in  both  conditions,  but  differential 
diagnosis  can  usually  be  made  from  such 
general  considerations  as  the  patient's  age, 
the  history  of  past  syphilis  and  the  condition 
of  the  urine. 

Tlie  chief  mental  symptom  in  these  patients 
is  disorder  of  perception,  especially  inability  to 
form  an  idea  of  particular  movements  (apraxia). 
There  is  agnosia  or  inability  to  recognize  objects 
or  pictures  of  them  or  to  apprehend  the  nature 
of  familiar  sounds  or  to  identify  odours. 
Apraxia  may  be  consequent  on  this  imperception 
(agnostic  apraxia)  or  primary  (motor  apraxia). 
Perseveration  or  ideational  inertia  occurs  char- 
acteristically in  this  disease ;  the  patient  being 
capable  of  identifying  the  first  object  shown 
to  him  but  giving  subsequent  objects  the  same 
name,  or  of  indicating  the  use  of  the  first  object 
(e.g.  a  knife)  but  using  subsequent  objects  in 
the  same  way  (e.  g.  using  a  pencil  or  matchbox 
as  if  it  were  a  knife). 

The  disease  is  progressive,  and  no  amehoration 
can  be  expected.  Even  sj^philitic  cases  fail  to 
respond    to    antisyphilitic    remedies,    although 


these  may  sometimes  prevent  further  progress- 
of  the  disorder. 

Cerebral  Thrombosis  is  a  condition  in  which 
mental  symptoms  sometimes  develop.  There ' 
maj^,  of  course,  be  at  first  a  certain  amount  of 
mental  confusion  which  rapidly  disappears, 
and  there  may  be  symptoms  of  chronic  cortical 
atrophy  due  to  the  same  arterial  disease  as 
caused  the  thrombosis ;  but  in  a  few  cases  one 
meets  ^ith  a  variety  of  mental  depression 
scarcely  distinguishable  from  ordinary  melan- 
cholia. According  to  my  experience  the  prog- 
nosis in  such  cases  is  unfavourable. 

Traumatism. — Injury  to  the  head  gives  rise 
in  the  first  instance  to  symptoms  of  cerebral 
concussion,  but  there  is  no  form  of  insanity 
characteristic  of  traumatism,  except  perhaps 
"  traumatic  hysteria  "(including  so-called  trau- 
matic neurasthenia).  Traumatism  may  prove 
the  exciting  cause  of  an  attack  of  mania  or 
melancholia  in  maniacal-depressive  insanity  or 
it  may  be  a  contributory  factor  of  dementia 
praecox  or  general  paralysis.  Focal  symptoms 
naturally  arise  in  cases  of  localised  injury  to 
the  cerebrum.  Patients  who  have  once  had  I 
cerebral  concussion  are  afterwards,  as  a  rule,  • 
unusually  susceptible  to  the  influence  of  alcohol. 

Huntington's  Chorea  is  a  rare  disease  some- 
what resembling  Sydenham's  chorea;  but  the 
movements  are  slower,  there  is  progressive 
dementia  and  the  disease  is  incurable.  It  tends 
to  occur  in  several  members  of  the  same  family, 
and  the  lesions  of  the  brain  present  a  remarkable 
resemblance  to  those  of  general  parah^sis. 

Details  of  the  several  conditions  here  men- 
tioned   are    described    under    their    respective  ; 
headings,   together  with   details   of  treatment  ! 
suited   to  particular  cases.  W.  H.  B.  S.      ' 

INSANITY   AND   BODILY  DISEASE 

There  is  a  common  popular  idea  that  mental 
disease  is  a  thing  unique  in  nature  and  essen- 
tially  unconnected  with   bodily  disease.     The  ' 
I  whole  trend  of  modern  investigation  into  the 
I  etiology  and  pathology  of  insanity  is  against 
this  view.     The  strongest  stimulus  towards  the 
investigations  into  the  nature  of  mental  diseases  • 
during   the  last   hundred   years  has   been  the  | 
realization    that    it    is    itself    necessarily    and  ' 
without  exception  a  disease  of  the  brain.     An 
enormous  step  in  its  study  and  treatment  was 
made   by   Griesinger  when,   in   the   fifties,   he  ; 
established  wards  in  the  Charite   Hospital  at  ' 
Berlin  for  the  treatment  of  nervous  diseases — 
the   term   including   mental   disease,    and   the 
patients   suffering   from  meningitis   and   other 
neuroses  not  being  separated  from  the  insane. 
This  was  afterwards  found  to   be  practically 
inconvenient,    but   the   idea   on  which   it  was 
founded  was  a  distinct  step  in  advance.     The 
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old  method  of  regarding  and  studying  insanity 
as  a  disorder  of  the  spirit  has  been  long  given 
1     up,  its  place  being  taken  by  the  modern  methods 
I     of  experimental  physiological  psychology,  which 
has  its  basis  on  the  theory  that  all  mind  is 
necessarily  exhibited  and  conditioned,  in  this 
world  at  least,  through  brain.     WliHe  modem 
psychiatry  is  founded  on  the  assumption  that 
ii     the   immediate    symptoms    of    mental    disease 
'     must  necessarily   result  from   disorder  of   the 
brain  cortex,  it  pursues  its  inquiries  into  the 
]     diseases  of  the  whole  organism,  of  every  kind, 
and  their  possible  effects  on  the  mental  func- 
tions of  the  brain.     In  the  present  article   I 
shall   confine   my   attention   chiefly   to   bodily 
diseases  outside  of  the  brain  which  have  a  patho- 
loc'ical  relationship  to  attacks  of  insanity. 

Looking  to  the  general  bodily  condition  of 
patients  who  suffer  from  attacks  of  insanity,  I 
find  that,  out  of  fifteen  thousand  cases  that 
have  been  under  my  care,  only  ten  per  cent, 
were  put  down  by  me  as  "in  good  bodily 
health."  Looking  further  into  the  actual 
bodily  diseases  diagnosed  to  be  present  in 
those  cases,  I  find  an  enormous  list  of  physical 
ailments  of  most  various  kinds.  Many  of  those 
might  fairly  be  put  do^n  as  direct  causes  of 
the  insanity,  while  many  had  only  a  secondary, 
predisposing  or  accentuating  relationship  to 
the  psychoses  present.  They  acted  on  the 
condition  of  the  brain  cortex  in  various  ways, 
and  this  is  not  surprising  when  we  consider 
that  the  brain  is  the  true  centre  of  the  whole 
organism,  and  that  its  mental  function  is  by 
far  the  highest,  and  is  indeed  the  ultimate 
aim  of  all  evolution  in  biology.  We  must  also 
keep  in  mind  the  mutual  relationships  of  the 
brain  cortex  to  every  other  organ  and  function 
in  the  body.  They  are  all  represented  locally 
in  the  cortex,  disturbance  of  any  one  of  them 
affects  its  working,  while,  on  the  other  hand, 
most  cortical  disturbances  have  an  effect  on 
their  nutrition  and  action.  In  some  cases 
toxins  and  irritants  are  created  in  the  peri- 
pheral organs  which,  carried  to  the  brain  cortex 
by  the  blood,  affect  its  work.  In  other  cases 
reflex  irritations  of  an  injurious  kind  are  exer- 
cised by  those  organs.  In  yet  others  the 
general  malnutrition  and  poverty  of  blood 
caused  by  bodily  diseases  affect  the  mental 
working  of  the  brain  cortex  secondarily. 

Diseases  of  the  heart  and  lungs,  singly  or 
combined,  are  responsible  for  a  considerable 
number  of  cases  of  insanity,  taking  the  forms 
of  delirium,  confusion,  hallucinations  of  sight 
and  suicidal  impulse.  Pulmonary  tuberculosis, 
in  about  two  per  cent  of  the  cases  of  mental 
diseases  sent  to  asylums,  is  their  chief  cause, 
which  manifests  itself  in  melancholia,  morbid 
suspicions,  asocial  manifestations  and  dementia. 
I    called    this    form     "Phthisical    Insanity." 


Bright's  disease  is  sometimes  accompanied  by 
attacks  of  mania.  The  continued  fevers  are 
sometimes  followed  by  attacks  of  insanity, 
commonly  of  a  melancholic  type,  scarlatina 
being  the  most  frequent  cause.  Diabetes  has 
a  special  form  of  mental  disease  of  a  melancholic 
type.  Myxoedema  is  always  accompanied  by 
mental  symptoms,  sometimes  assuming  the 
degree  of  technical  insanity,  accompanied  by 
confusion,  excitement,  delusions  and  hallu- 
cinations of  hearing.  Exophthalmic  goitre 
commonly  produces  mild  mental  changes  in 
the  patient's  condition,  sometimes  aggravated 
into  attacks  of  mania.  Mental  attacks  resulting 
from  this  and  myxoedema  are  cured  in  the  one 
case  by  use  of  thyroid,  and  in  the  other  by 
suitable  treatment  for  the  disease.  Various 
blood  diseases,  especially  pernicious  anaemia, 
tend  towards  attacks  of  melancholia.  Influenza 
has  been  probably  the  most  potent  destroyer 
of  nerve  and  mental  energy  of  any  disease 
during  the  last  twenty  years.  Influenzic  in- 
sanity is  melancholic  in  type  in  by  far  the  larger 
number  of  cases.  Alcohol  is  the  most  frequent 
single  cause  of  mental  disease,  and  in  a  large 
number  of  cases  we  have  the  motor  and  sensory 
symptoms  of  alcoholism  along  with  the  mental 
symptoms.  Curiously  enough,  Dr.  Mott  has 
found,  from  a  large  experience,  that  in  the  cases 
where  alcoholism  is  accompanied  by  mental 
symptoms  it  has  not  attacked  the  liver  or 
kidneys,  and  vice  versa.  The  pain  from  long 
continued  neuralgia,  in  some  neurotic  subjects, 
sets  up  attacks  of  insanity,  and  when  this  hap- 
pens the  neuralgia  usually  disappears.  The 
syphilitic  poison  is  responsible  for  two  per  cent, 
of  all  the  cases  of  insanity,  not  taking  into 
account  general  paralysis.  Of  all  the  bodily 
diseases  directly  connected  with  insanity,  epi- 
lepsy is  the  most  frequent  and  the  gravest.  In 
its  nature  it  is  most  allied  to  mental  disease, 
because  they  are  both  diseases  of  the  brain 
cortex.  In  many  cases  the  two  conditions 
depend  so  much  on  a  common  etiology,  namely 
a  defect  in  brain  development,  that  it  cannot 
be  said  that  epilepsy  is  the  cause ;  in  reality,  in 
such  cases,  it  is  a  necessary  accompaniment  of 
the  disease.  Epileptic  mental  disease  takes 
two  forms,  the  one,  weakness  of  mind,  epileptic 
dementia ;  the  other,  a  violently  maniacal  state 
with  homicidal  tendencies,  vivid  hallucinations 
and  acute  maniacal  excitement.  Far  more 
than  half  of  all  epileptics  are  associated  with 
mental  disease.  Treatment  of  the  mental 
disease  in  those  cases  is  the  treatment  of  epi- 
lepsy. To  go  into  the  relationship  of  mental 
disease  with  the  innumerable  forms  of  neuroses 
now  described  by  the  modern  neurologist, 
would  not  be  in  accordance  with  the  scope  of 
this  article,  but  it  may  be  said,  generally,  that 
a  very  large  number  of  them  may  be  complicated 
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with  mental  symptoms,  if  there  is  a  strong 
neurotic  hereditary  tendency  in  the  patient. 
In  fact,  one  can  say  that  in  the  case  of  any 
person  Avith  an  inherited  tendency  towards 
mental  disease,  any  bodily  disorder  whatsoever 
may  act  more  or  less  strongly  as  the  determining 
factor  in  an  attack  of  insanity.         T.  S.  C. 

WEAK-MINDEDNESS,   IDIOCY,    IMBECILITY, 
FEEBLE-MINDEDNESS 

(Congenital  and  from  Early  Life) 

Description.  There  are  probably  about 
150,000  weak-minded  persons,  apart  from  those 
certified  to  be  insane,  in  England  and  Wales. 
In  the  ordinary  and  popular  sense  weak-minded- 
ness is  a  very  Avide  and  comprehensive  term. 
It  connotes  a  deficiency  in  the  observing  and 
reasoning  powers  which  is  evinced  in  the  ap- 
pearance and  manner  of  those  affected,  and  it 
denotes  all  persons  who  are  mentally  infirm. 
It  thus  includes  within  its  category  those  of  the 
insane  who,  through  mental  infirmity  arising 
from  age  or  from  the  decay  of  their  faculties, 
are  incapable  of  managing  themselves  or  their 
affairs ;  and  it  also  includes  others  who,  by 
arrested  development  or  by  disease  dating  from 
birth  or  from  an  early  age,  have  their  mental 
faculties  so  weakened  that  they  fall  short  of  tlie 
ordinary  standard  of  normal  self-control.  The 
certified  insane  are  controlled  by  the  provisions 
of  the  Lunacy  Acts,  1890  and  1891,  the  certified 
weak-minded  by  the  Idiots  Act,  1886. 

In  insanity  the  characteristic  mental  symptom 
is  a  'perversion  of  the  normal  standard;  in 
weak-mindedness  the  chief  feature  is  an  arrest 
or  a  defect ;  and  in  this  article  the  term  weak- 
mindedness  will  be  used  in  the  latter  sense,  and 
will  apply  only  to  those  who  are  thus  defective. 
The  conditions  usually  described  under  the 
term  weak-mindedness  are  recognized  to  occupy 
a  position  different  from  those  covered  by 
insanity,  yet  the  transition  is  so  gradual  from 
the  normal  person  to  the  lowest  depths  of  arrest, 
that  it  is  often  difficult  to  detect  the  slighter 
forms  of  weak-mindedness,  these  defects  not 
being  always  recognizable  in  early  life.  There 
is  really  only  one  defect,  but  there  are  several 
grades,  viz.  the  idiot,  the  imbecile,  the  feeble- 
minded, the  epileptic  with  weakened  mental 
powers,  those  deprived  of  sight  and  hearing  but 
also  weak-minded,  and  there  are  also  the  morally 
defective ;  of  these  grades  there  are  many  types. 

As  the  definition  of  insanity  in  regard  to  any  in- 
dividual just  turns  upon  the  question  of  conduct, 
so  the  definition  of  weak-mindedness  turns  upon 
the  question  of  self-preservation.  It  measures 
the  child  by  its  ability  and  capacity  to  care  for 
itself,  and  this  measure  is  applied  to  the  common 
affairs  of  life.  The  one  criterion  of  mental 
arrest  suggested  by  the  Royal  Commission  on 


the  Care  and  Control  of  the  Feeble-minded  is 
the  competitive  one,  viz.  the  test  whether  a 
child  has  the  power  to  earn  its  livelihood  under 
favourable  conditions.  But  this  test  ignores  the 
difficulty  there  is  in  its  early  recognition,  as  it 
is  impossible  to  predict  if  a  child  will  ever  earn 
its  living,  and  it  also  overlooks  the  impossibility 
of  applying  such  a  criterion  to  all  grades  of 
social  levels.  Therefore  some  other  test  has  to 
be  considered,  and  probably  the  best  is  the  one 
of  the  capacity  or  power  a  child  may  have  to 
care  for  itself,  i.  e.  in  the  sense  of  avoiding  the 
common  dangers  of  life. 

Definition.  Using  the  term  weak-mindedness 
to  include  all  cases  of  arrested  development,  it 
is  necessary  to  differentiate  between  some  of  its 
grades,  and  the  "  idiot  "  is  considered  to  be 
of  the  most  profound  mental  defect,  so  deeply 
defective  that  he  or  she— -from  birth,  or  from 
an  early  age — is  unable  to  guard  against  any 
ordinary  danger,  unable  to  acquire  the  simplest 
accomplishment,  unable  to  wash  or  dress,  to 
feed,  speak,  or  respect  the  amenities  usually 
observed — even  by  children.  Often  the  idiot 
is  unable  to  walk,  or  only  with  a  shambling, 
shuffling  gait,  and  it  remains  permanently  in 
the  condition  of  the  very  young  who  cannot 
safely  be  left  alone.  The  "imbecile"  implies 
a  milder  mental  defect,  and  is  described  as  the 
equivalent  of  a  person  who  is  capable  of  guard- 
ing himself  against  common  dangers,  but  is 
incapable  of  earning  a  living  owing  to  mental 
arrest  which  exists  from  birth  or  from  an  early 
age.  The  next  class,  that  of  the  "  feeble- 
minded" — a  subdivision  of  the  genus  "weak- 
minded  ' '- — implies  a  yet  slighter  grade  of  mental 
defect,  also  existing  from  birth  or  from  an  early 
age ;  and  under  favourable  circumstances 
members  of  this  class  may  be  able  to  earn  their 
living,  but  not  on  equal  terms  with  normal 
persons,  and  they  are  unable  to  manage  them- 
selves or  their  affairs  with  ordinary  prudence 
unless  with  the  help  of  disinterested  persons. 
The  prodigal  who  is  a  spendthrift  and  a  "  ne'er- 
do-weel  "  would  be  included  in  this  class,  as  the 
"facile"  (his  northern  equivalent)  is  under 
Scottish  law.  Another  class  of  the  weak- 
minded  is  the  person  described  as  the  "  moral 
imbecile,"  who  from  an  early  age  exhibits  some 
slight  mental  defect  which  is  associated  with 
decidedly  vicious  or  criminal  tendencies,  and 
against  which  punishment  seems  to  be  of  little 
or  no  avail.  It  certainly  has  no  deterrent  effect, 
for  persons  suffering  from  this  form  of  weak- 
mindedness  are  incorrigible,  and  their  vicious 
tendencies  may  take  the  direction  of  cruelty, 
lust,  theft  or  untruthfulness.  They  will  lie, 
pinch  other  children,  throw  the  cat  on  the  fire, 
hide  and  steal  things,  such  as  jewellery,  private 
letters,  and  other  objects  they  may  have  no  use 
for.     In  many  cases  such  children  are  bright. 
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their  memory  is  excellent,  they  are  quick  in 
mental  reaction,  responsive  and  often  plausible. 
They  have  good  "  shop  windoAvs  "  and  they 
are  frequently  cunning,  yet  their  general  mental 
attainments  are  below  the  average,  and  mostly 
they  exhibit  some  slight  limitation  of  intellect ; 
they  are  certainly — many  of  them — unim- 
provable, the  majority  of  them  being  incapable 
of  benefit  by  ordinary  methods  of  education 
and  needing  the  specialized  methods  of  teaching 
suited  for  the  defective.  As  they  grow  older 
their  deficient  will-power  often  causes  them  to 
yield  to  the  gratification  of  the  passions,  they 
become  immoral  and  may  haunt  public  places, 
they  may  drink  and  become  the  chronic  in- 
ebriates, and  they  may — and  often  do — swell 
the  lists  of  the  recidivists  in  the  criminal  courts. 
The  weak-minded  persons  who  yield  to  habits  of 
intoxication  and  intemperance  Mdthout  doubt 
help  to  form  the  inebriate  class,  members  of 
which  appear  and  reappear  in  the  police  courts. 
A  further  special  class  of  the  weak-minded  is  the 
epileptic,  the  child  whose  early  life  is  complicated 
with  fits,  either  the  grand  mal  vdth.  convulsions, 
or  the  'petit  mal  with  loss — temporary — of  con- 
sciousness only.  It  is  not  the  degree  or  the 
severity  of  the  fit  which  is  especially  destructive 
of  mental  powers,  but  the  repetition  and  fre- 
quency, so  that  frequent  petit  mal  is  more 
injurious  to  the  developing  mind  than  the 
grand  mal  with  tonic  and  clonic  spasms. 
Epilepsy  will  cause  idiocy  in  infancy,  imbecility 
in  more  advanced  youth,  and  dementia  in  later 
life.  Further,  there  are  varieties  of  weak- 
mindedness  associated  with  blindness  or  deaf- 
ness, the  weak-mindedness  in  such  cases  being 
more  than  the  degree  which  the  mere  absence 
or  the  deprivation  of  a  special  sense  would  itself 
alone  account  for.  Lastly  there  are  other 
conditions  of  weak-mindedness  associated  with 
injuries,  specific  fevers,  special  poisons  or  cranial 
deformities  which  will  be  referred  to  when 
considering  the  types. 

Sex.  There  are  more  males  than  females  who 
are  weak-minded,  and  in  institutions  the  pro- 
portion is  usually  about  two  to  one.  Possibly 
this  may  be  partly  accounted  for  by  the  fact 
that  afflicted  girls  are  less  difficult  to  manage 
and  therefore  longer  tolerated  in  the  home,  also 
by  the  hope  that  a  boy  submitted  to  early 
special  training  may  so  far  improve  as  to  be  of 
help  to  himself  in  later  years,  and  he  is  therefore 
sent  away.  It  is  not  because  the  head  of  the 
male  child  is  larger  than  that  of  the  female  and 
is  thus  more  liable  to  danger  at  birth,  for 
statistics  do  not  bear  this  out. 

Etiology.  It  is  the  fashion  to  cultivate  a 
spirit  of  doubt  as  to  attributing  the  causa- 
tion of  mental  weakness  to  any  single  factor, 
and  it  is  possible  that  so  complex  a  condition 
must  be  brought  about  by  several  converging 


I  influences.  One  in  particular  has  been  the 
influence  of  parental  intemperance,  but  it  is 
doubted  by  some  if  drink  in  the  parents  can 
ever  be  the  cause  of  arrested  mental  and  physical 
development  in  the  offspring,  for  the  germ- 
plasm  is  "  continuous  "  and  is  stated  to  be 
unaffected  by  the  body-plasm;  but  general 
experience  supports  the  opinion  that  any  factor 
\  which  is  capable  of  lowering  the  vitality  of  the 
parent  may  also  prove  detrimental  to  the  off- 
spring. In  any  case  no  one  can  doubt  that 
habitual  drinking  in  the  parents  leads  to  neglect 
and  ill-usage  of  the  children,  who  in  consequence 
j  suffer  severely  both  in  health  and  development. 
Of  all  cases  of  weak-mindedness  probably  about 
seventy  per  cent,  are  so  from  or  before  birth, 
I  and  it  is  convenient  to  discuss  etiology  from 
I  the  birth  standpoint  as  therefore  pre-  or  post- 
natal ;  although  there  is  no  doubt  that  a  small 
percentage  of  cases  occurs  at  the  actual  time 
of  birth.  If  the  period  of  birth  were  especially 
dangerous,  then  the  first-born  male  would  be 
more  likely  to  suffer,  but  first-born  males  who 
are  weak-minded  exist  in  the  proportion  of 
twenty-three  to  twenty-five  females,  and  the  pro- 
portion of  first-born  males  was  only  twenty-three 
per  cent,  of  the  total — which  negatives  this  as 
a  factor  in  causation,  as  the  average  family  is 
four.  Pre-natal  causes  resolve  themselves  into 
hereditary  defects,  which  most  commonly  are 
insanity,  or  epilepsy,  ill-health,  intemperance, 
and  phthisis  or  syphilis  in  the  parents.  The 
latter  is  probably  responsible  for  the  cases  of 
juvenile  general  paralysis,  but  stigmata  of 
secondary  syphilis  are  rare  among  weak-minded 
children,  and  it  may  be  interesting  to  know  that 
rarely  among  imbecile  children  is  the  Wasser- 
mann  reaction  positive,  although  in  cases  of 
general  paralysis  this  is  so  (one  might  almost 
say)  without  exception.  Hereditary  predis- 
position is  found  upon  careful  examination  in 
the  histories  of  twenty  per  cent,  of  all  cases. 
Consanguinity  of  parents,  when  there  is  an 
hereditary  predisposition,  is  a  strong  converging 
influence,  and  has  been  noticed  in  about  six 
per  cent,  of  cases.  Phthisis  or  a  phthisical 
tendency  in  the  parents  is  recorded  in  about 
twenty  per  cent.,  and  old  age  in  one  or  other 
parent,  or  in  both,  is  found  to  be  the  only  ante- 
cedents in  the  Kalmuck  or  Mongoloid  tjrpe. 
Tedious  births,  the  child  being  born  almost 
asphyxiated,  has  been  recorded  in  about  five 
per  cent,  of  cases ;  especially  is  this  the  case  in 
the  antecedents  of  those  with  organic  injury, 
in  which  brain  laceration  or  haemorrhage  has 
left  a  permanent  lesion,  such  as  hemiplegia  or 
athetoid  movements.  Mental  shock  to  the 
mother  or  an  accident  during  gestation  is 
j  recorded  in  a  not  inconsiderable  number,  and 
:  must  be  presumed  to  have  a  detrimental  effect 
I  upon  the   child   through   maternal   influences. 
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The  post-natal  conditions  are,  firstly,  epilepsy 
after  birth,  which  is  known  to  be  associated  with 
weak-mindedness  in  about  a  fourth  of  all  cases. 
Indeed,  epilepsy  is  so  common  among  the  weak- 
minded  class,  that  when  absent  as  a  cause  it 
may  be  almost  looked  upon  as  its  natural  ter- 
mination. Among  other  post-natal  factors 
are  those  occurring  during  the  developmental 
period,  such  as  scarlet  fever,  measles,  whooping- 
cough  and  other  febrile  illnesses ;  poor  and 
improper  food ;  falls,  injuries  and  accidents ;  or, 
among  the  better  classes,  a  bad  wet  nurse,  these 
are  all  causes  which  operate  against  the  healthy 
mental  and  physical  development  of  the  offspring. 
Varieties.  There  are  many  kinds  of  the 
grades  of  weak-mindedness,  and  it  is  important 
to  identify  these,  as  help  in  prognosis  and  treat- 
ment is  thus  afforded. 

1.  The  so-called  Mongolian  type,  with 
features  said  to  resemble  the  Kalmuck  race. 
That  there  is  this  tjrpe  is  known  to  all  observers. 
The  members  of  it  are  of  short  stature,  they  have 
gruff  voices,  small  round  heads,  flattish  noses, 
rough  skins,  short  thin  hair,  straight  eyebrows, 
fissured  tongues,  square  hands,  short  thick 
fingers  and  loose  joints.  The  circulation  is 
feeble  and  they  are  chilly  beings,  very  liable  to 
tuberculosis  and  therefore  short-lived.  Men- 
tally they  are  very  happy,  placid  little  persons, 
fond  of  music,  very  imitative,  but  incapable  of 
improvement  beyond  routine  acquirements. 

2.  Cretinoid,  or  myxoedematous  or  of  the 
sporadic  cretin  type.  Short,  stumpy  little 
people,  hair  dark,  thin,  coarse  and  dry;  thick 
lips,  tongue  protruding,  eyes  puffy-looking, 
-cheeks  flabby.  They  have,  as  a  rule,  no  thyroid 
glands,  only  "  fatty  "  lumps  above  the  clavicles 
on  each  side,  the  abdomen  is  tumid,  they  are 
noted  for  slow  movements,  with  a  lethargic  and 
•clumsy  gait.  They  are  observant  and  smiling, 
with  a  merry  tmnkle  in  the  eye  when  pleased. 
The  features  are  quite  characteristic  in  these 
two  tjT^es,  and  so  long  as  the  patient  takes 
thyroid  extract,  improvement  continues  in  the 
cretinoid  variety,  but  no  recovery  occurs. 

3.  The  Microcephalic  type,  mth  a  receding 
small  forehead  and  head  of  sixteen  or  seventeen 
inches  in  circumference.  The  brain  may  weigh 
as  little  as  eight  ounces.  These  have  been 
likened  to  the  Aztec  race.  They  are  not  un- 
intelligent— indeed  much  more  so  than  their 
appearance  suggests.  They  require  much  at- 
tention and  they  usually  succumb  to  epilepsy. 
They  are  very  subject  to  chilled  extremities, 
oven  in  the  warmest  months,  when  temporarily 
underclothed  or  if  not  well  covered  at  night. 

4.  The  Hydrocephalic  cases  with  large  heads — 
round  in  contrast  to  the  square  shape  of  hyper- 
trophic idiocy.  The  brain  may  weigh  sixty-eight 
ounces  ;  skulls  are  often  "SAddest  from  side  to  side. 
Such  children  have  limited  utility,  but  can  be 


taught  moderate  acquirements,  best  in  the  open 
air  and  in  farm  or  garden  work. 

5.  The  EpUeptic  t3rpe.  These  constitute  a 
fourth  of  all  cases  of  weak-mindedness.  There 
are  about  40,000  sane  epileptics  in  England  and 
Wales  and  20,000  insane  who  are  certified  and 
in  institutions.  Usually  there  is  one  epileptic 
to  about  1500  of  the  population,  although  in 
some  localities  there  are  as  many  as  two  to 
every  thousand.  Some  of  these  children  recover 
after  prolonged  bromide  treatment,  but  most 
of  them  deteriorate  mentally.  They  may  fall 
suddenly  in  fits  and  often  sustain  severe  injuries, 
and  therefore  they  require  constant  guarding. 
They  are  listless  and  dull,  with  occasional 
periods  of  excitement  which  is  impulsive  and 
uncontrollable.  Often  they  are  affectionate 
but  suspicious ;  imagining  harm  Avhen  none  is 
meant.  As  a  class  they  are  very  touchy  and 
resent  reference  to  their  "  fits,"  especially  when 
these  seizures  are  likely  to  interfere  with  any 
prospective  pleasure.  They  are  also  as  a  class 
unimprovable.  A  diet  free  from  meat  makes  no 
difference  to  the  fits.  Frequent  laxative  medicine 
is  indicated,  and  it  is  very  important  that  their 
sight  should  be  examined,  and  errors  in  refrac- 
tion corrected,  also  their  teeth  must  be  kept  clean. 

6.  The  Choreic  type.  Some  weak-minded 
children  are  subject  to  athetoid  movements,  to 
chorea  or  various  kinds  of  tremor.  Their  spasms 
are  more  alarming  than  dangerous.  Such  cases 
date  from  or  about  the  time  of  birth.  They  are 
capable  of  much  improvement  by  useful  train- 
ing, and  of  all  the  weak-minded  they  are  usually 
the  most  sensible.  They  may  have  paralysis  of 
one  or  other  side,  or  it  may  be  of  one  limb. 

7.  The  Paralytic  tj^^e.  These  are  allied  to  the 
previous  class,  in  which  they  might  be  included. 
They  are  characterized  by  motor  lesions  and 
consequent  deformities  following  upon  poliom5^e- 
litis,  porencephaly  or  cerebral  lesions  resulting  in 
hemiplegia,  and  such  cases  are  also  liable  to  fits. 

8.  Simple  Imbecility.  Cases  in  which  as  a 
rule  there  are  no  marked  bodily  abnormalities 
although  the  body  is  heavy,  lethargic  and  dull, 
and  their  facial  expression  partakes  of  these 
characters  also.  The  eyes  look  but  do  not  see, 
the  ears  listen  but  hear  not.  There  is  retarded 
mental  reaction  as  well  as  physical,  and  often 
their  saliva  dribbles.  It  is  difficult  to  enlist  or 
fix  their  attention  and  there  is  a  difficulty  in 
remembering  what  is  said  or  taught  to  them. 
Sometimes,  and  paradoxically,  the  brighter 
the  child  in  appearance  and  looks  the  greater 
is  the  mental  backwardness  and  the  less  is  the 
prospect  of  improvement  under  training.  They 
often  suffer  from  chilblains,  and  they  tend  to 
suffer  from  sluggish  digestion,  partly  because 
they  do  not  masticate  properly. 

9.  Accidental  or  Traumatic  type — following 
injuries,  such  as  a  fall  or  a  blow  on  the  head. 
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The  symptoms  depend  on  the  nature  of  the  brain 
lesion  and  the  age  period  when  the  injuries  were 
received.  There  is  the  usual  difficulty  in  fixing 
the  attention  and  in  remembering  what  is  said 
to  them,  but  some  improve  markedly  under 
training,  in  spite  of  the  occurrence  of  epilepsy. 

10.  S3rphilitic  type.  Two  types  are  recognized 
in  this  class : — (a)  Cases  with  congenital  syphilitic 
symptoms,  keratitis,  cataract,  scars  around  the 
angles  of  the  lips,  deafness,  notched  teeth, 
prominent  forehead  and  a  flat  nose ;  and  (b) 
juvenile  general  paralysis — symptoms  appearing 
about  the  age  of  twelve  to  fourteen,  Avhen 
they  begin  to  feel  the  stress  of  the  lesions. 
The  Argyll-Robertson  pupil,  lymphocytosis  of 
cerebrospinal  fluid,  the  Wassermann  reaction 
and  congestive  seizures  are  pathognomonic. 

11.  Inflammatory  type.  Following  specific 
fevers,  such  as  typhoid,  influenza,  measles, 
scarlet  fever,  or  whooping-cough.  The  symp- 
toms depend  upon  the  amount  of  nervous 
damage.  As  a  rule  such  children  beneflt 
greatly  by  special  educational  treatment. 

12.  Weak-mindedness,  Imbecility  or  Idiocy 
by  deprivation  of  sense.  General  obtuseness, 
lack  of  expression,  vegetative  animal  life.  If 
there  is  no  weak-mindedness  then  there  is — as 
in  the  cases  of  Kasper  Hauser,  Meystre  and 
Laura  Bridgman — great  capacity  for  education. 

Other  varieties  are  the  hypertrophic  and  that 
described  as  progeria,  where  adult  physical 
conditions  are  found  in  the  young. 

Diagnosis.  In  early  life  and  even  in  in- 
ia,ncy  the  diagnosis  of  the  slighter  forms  of 
weak-mindedness  is  extremely  difficult,  but  as 
development  proceeds  the  recognition  becomes 
easier,  and  the  deeper  grades  are  less  difficult  to 
discover.  The  general  aspect  of  a  backward 
child  gives  some  clue  to  the  amount  of  mental 
deficiency.  There  is  not  the  same  readiness  to 
raise  the  head  and  the  power  to  grasp  the  finger 
is  impaired.  There  is  less  spontaneity  in  the 
movements,  although  in  some  cases  of  con- 
vulsions and  eclampsia  there  may  be  an  undue 
response  before  the  fits.  Sometimes  the  child 
seems  to  become  stiff  and  to  curl  itself  up 
suddenly,  with  an  intensity  unusual  in  the 
healthy  who  possess  more  complete  muscular 
control.  There  may,  on  the  other  hand,  be  a 
general  flaccidity  or  want  of  tone,  the  child  drops 
things,  and  cannot  pick  up  fine  objects  like  a  pin, 
a  marble  or  a  coloured  plaything.  The  manner 
in  which  the  child  takes  its  nourishment  and 
swallows  it  may  rouse  suspicion.  The  form 
and  size  of  the  head,  which  may  be  large  and 
round,  as  in  hydrocephalus,  or  square,  as  in 
hypertrophic  idiocy,  yields  a  clue ;  and  also  its 
symmetry  and  the  closure  of  the  fontanelles, 
the  shape  of  the  palate  in  conjunction  mth  other 
physical  signs,  such  as  the  need  to  be  supported 
or  propped  up,  all  yield  information ;  also  the 


manner  in  which  the  eye  follows  objects  in  front 
of  it,  and  continues  to  watch  them,  or  the  way 
it  listens  to  sounds.  Definite  habits  and 
inability  to  respond  to  natural  calls,  the  pre- 
sence of  fits,  the  condition  of  the  circulation, 
shown  by  the  presence  of  chilblains,  and  the 
state  of  the  digestion  are  to  be  noticed.  Mentally 
the  presence  of  emotional  instability  or  un- 
accountable fits  of  temper  and  passion  and 
wanton  destructiveness  all  indicate  a  want  of 
mental  balance  and  development,  but  especially 
confirmatory  is  the  comparison  with  a  healthy 
child  of  the  same  age  or  build. 

Progyiosis.  Bodily  deformities,  strabismus, 
athetosis  and  spasms  are  unfavourable 
symptoms.  Epileps}^  is  alwaj^s  an  unfavourable 
complication,  as  it  destroys  the  memory  and 
deteriorates  the  intellect.  Rocking  movements 
of  the  body,  or  to  and  fro  movements  of  the 
hand  or  fingers  (stereotypy)  before  the  eyes, 
are  unfavourable  symptoms.  Late  standing 
or  walking,  and  late  speech  are  not  by  themselves 
unfavourable  indications.  The  appearance  of 
morbid  projects,  of  imperative  ideas,  of  egotism, 
or  the  presence  of  excitement  towards  the  period 
of  puberty  may  augur  the  onset  of  mania,  and 
the  complication  of  juvenile  insanity  is  of  serious 
import.  The  development  of  moral  perversions, 
not  yielding  to  discipline  and  kindness,  is  un- 
favourable, as  is  that  of  destructive  tendencies. 
In  these  cases  the  period  of  puberty  is  a  critical 
one,  and  the  appearanceof  obesity  about  thistime 
is  also  unfavourable.  Many  of  the  weak-minded 
become  phthisical  about  this  time  and  die  in  early 
adolescence — most  frequently  from  asthenic  and 
low  complications,  cardiac  failure,  exhaustion  of 
dropsy,  diarrhoea  and  broncho-pneumonia. 

Pathology.  Of  the  mentally  unsound  the 
"  inherent  durability  of  the  neuron  "  is  shortest 
in  cases  of  weak-mindedness,  for  there  is  no 
"  brain  power  "  to  live;  all  the  vital  functions 
are  at  a  low  ebb.  The  pyramidal  cells  of  the 
cortex  are  deficient  in  number,  irregular  in  size 
and  incomplete  in  development.  There  is 
often  also  an  immature  and  incomplete  develop- 
ment of  the  convolutions  of  the  brain,  the 
pattern  being  simple,  often  rudimentary  in 
comparison  with  the  normal.  This  is  especially 
the  case  in  microcephaly.  Post-natal  conditions 
may  show  traumatism,  unilateral  atrophy  or 
meningitis  ;  the  lateral  ventricles  may  be  dilated 
with  fluid  because  of  blocking  of  one  of  the 
openings  by  chronic  inflammation  of  the 
ependyma  or  the  meninges.  Tumours,  often 
tubercular,  may  be  present,  and  areas  of  soften- 
ing, the  result  of  a  feeble  circulation  and  stasis- 
Increase  of  neuroglial  elements  and  encroach, 
ment  of  these  upon  the  neuronic  structure  char- 
acterize cases  of  amaurotic  idiocy,  which  runs  in 
families.  Death  among  the  class  of  the  weak- 
minded  occurs  generally  from  asthenia,  or  what 
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has  been  paradoxically  styled  "juvenile  senility," 
— they  die  because  of  a  low  durability  of  the 
neuronic  elements. 

Treatment.  This  is  (a)  personal,  (&)  general, 
and  (c)  special  or  educational.  The  educational 
treatment  of  the  weak-minded  has  received  so 
much  study  that  only  in  special  institutions  can 
the  requisite  treatment  be  carried  out.  This 
is  the  only  chance  of  improving  them,  and  the 
age  to  commence  should  be  about  seven.  In 
the  slighter  forms  home  treatment  based  on 
these  lines  may  be  tried ;  but  it  is  very  expen- 
sive, as  the  supervision  and  training  must  be 
distinctive,  and  there  are  few  teachers  who  have 
the  special  knowledge  and  experience.  Articu- 
lation classes,  walking  and  general  muscular 
exercise  to  music,  singing,  associated  with 
bodily  movements,  hand  use  by  bean-bags,  peg- 
boards,  moulding  clay,  making  baskets,  copy- 
ing interesting  objects,  and  play  of  an  organized 
kind  are  all  most  valuable.  A  liberal  dietary, 
gentle  exercise  and  homes  on  a  good  site,  with 
warmth  and  good  ventilation,  are  requisites. 
These,  together  with  the  emulation  and  en- 
couragement of  others,  are  the  general  and  best 
lines  of  treatment.  R.  J. 

VOLITIONAL  INSANITY 

Disorders  of  the  will  have  ever  been  pro- 
ductive of  discussion  because  of  our  inability 
to  come  to  terms  of  agreement  as  to  the  real 
nature  of  the  "  will  "  and  the  psycho -physical 
mechanism  involved  in  "  conduct." 

With  regard  to  the  question  as  to  the  existence 
of  a  will,  it  seems  fair  to  state  that  there  are  no 
grounds  to  assume  that  a  will  exists  for  us 
independent  of  physical  or  physiological  activi- 
ties. Matter,  hfe  and  mind  are  for  us  empirical 
correlative  states,  developed  in  a  parallel 
series,  and  capable  of  manifesting  their  existence 
by  activities  which  are  respectively  equally 
complex.  Any  attempt  at  an  explanation  of 
the  one  in  terms  of  the  other  results  only  in 
confusion,  or  in  an  implied  causal  influence. 
The  fact  that  the  point  to  which  the  will  is 
directly  applied  is  always  an  idea  is  no  proof 
that  the  idea  always  determines  the  application 
of  the  will.  The  idea  itself  is  the  mental 
equivalent  of  the  instrumental  means  whereby 
the  fiat  becomes  realized.  Were  this  otherwise, 
the  responsibility  of  remembering,  comparing 
and  determining  action  w^ould  rest  upon  an 
idea.  The  struggle  for  survival  among  ideas  is 
not  one  in  which  one  idea  has  summed  up  the 
perfections  or  imperfections  of  other  ideas  and 
has  decided  that  its  action  is  the  one  best  fitted 
for  the  conservation  of  the  organism.  It  does 
not,  without  the  word  of  command,  ride  astride 
its  material  basis  of  "  stable  mobile  equilibrium 
of  atoms,"  and  merely  inform  the  ego  of  what 


it  is  doing.  That  the  idea  immediately  pre- 
cedes the  action,  we  believe ;  but  that  it  causes 
the  action  is  another  matter.  The  ideas  are 
the  elements  in  consciousness  from  which  the 
ego  derives  its  knowledge  of  conflicting  influ- 
ences. It  would  be  difficult  to  demonstrate 
that  ideas  themselves  possess  the  faculty  of 
comparing  themselves  Avith  other  ideas,  or  that 
the  continuity  of  a  life  experience  is  only  an 
integral  part  of  an  idea.  Just  as  in  the  leading 
1  principles  in  modern  natural  philosophy  the 
terms  attraction,  gravitation,  cohesion,  etc.,  are 
used  to  represent  the  various  manifestations 
of  material  movements,  and  just  as  the  terms 
currents,  mobile  equilibrium  of  atoms,  inhibi- 
tion, etc.,  are  used  to  represent  physiological 
manifestations  of  what  we  symbolize  as  hfe,  so 
the  terms  intellection,  emotion  and  volition 
are  used  to  represent  psychical  manifestations 
of  what  we  symbolize  as  the  individuality  or  the 
ego.  The  outcome  of  the  contentions  is  one 
of  vast  importance  both  to  speculative  theology 
and  to  science. 

Impairment  of  Will  may  manifest  itself  as  (1) 
Irresolution.  This  may  be  due  to  weakness  of 
motives  or  incitements,  to  various  states  of 
doubt  as  to  the  nature  or  result  of  the  action 
to  be  performed,  or  to  excessive  number  of 
ideas  which  tend  to  delay  or  counterbalance 
the  impulsion  to  act  in  a  definite  direction. 
Disorders  of  the  will  have  been  divided  into 
two  principal  classes  according  as  the  will  is 
impaired  or  abohshed.  Impairment  may  be 
due  either  to  lack  or  to  excess  of  impulse.  When 
a  patient  is  able  to  "  will  "  to  act,  or  when  the 
desire  is  present  but  the  impulsion  to  carry  out 
the  act  is  absent,  the  condition  is  known  as 
Aboulia.  In  this  condition  the  patient  may  be 
able  to  understand  and  reason  upon  ordinary 
experiences  without  any  observable  impairment 
of  intelligence.  There  is,  however,  inability  to 
put  into  effect  the  result  of  the  dehberations, 
and  the  desire  to  react  to  circumstances  is 
therefore  ineffective.  Sometimes  there  is  a 
belief  that  their  will  is  taken  possession  of 
by  others,  or  that  their  actions  are  inhibited 
by  some  mysterious  influence.  The  muscular 
system  and  the  organs  for  movement  are 
probably  intact  and  the  impediment  does  not 
arise  from  them.  The  automatic  activities 
which  constitute  the  ordinary  routine  of  life 
usually  persist.  The  difficulty  appears  to  he 
in  passing  from  the  consciousness  of  a  desired 
end  to  the  action  which  would,  presumably, 
acquire  that  end. 

The  psycho -physical  explanation  of  aboulia 
is  doubtful.  It  is  possible  that  the  affection 
may  be  due  to  impairment  of  the  psycho-motor 
regions  in  the  brain  and  that  it  is  the  connecting 
apparatus  which  is  at  fault.  Ribot  maintains 
that    there    is    principally    an    impairment    of 
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incitements  to  action.  Certain  it  is,  however, 
that  in  some  cases  there  is  not  necessarily  any 
deficiency  in  ''guiding  sensations"  or  ideas  of 
the  movements  which  cannot  be  performed. 

The  condition  is  not  due  to  the  want  of  desire 
to  act,  and  we  do  not  agree  ^\^th  Ribot  that  the 
abouha  invariably  results  from  the  absence  of 
states  of  feeling  and  sentiment  which  normally 
accompany  every  sensation  and  idea.  True  it 
is  that  in  some  cases  of  aboulia — especially  in 
melancholia  and  stupor — there  is  diminution  or 
even  absence  of  general  sensibility,  but  in  other 
cases  there  is  not  only  an  intense  desire  to 
perform  certain  actions,  but  the  individual 
may  be  highly  sensitive  or  morbidly  susceptible 
to  the  emotional  accompaniments  of  ordinary 
sensations.  In  dream  states  we  sometimes 
experience  the  condition  of  aboulia.  Under 
the  terrifying  influence  of  some  illusion  we 
experience  intense  emotion  and  the  desire  to 
act,  but  we  are  unable  to  effect  the  desired 
end.  In  the  hypnogogic  state  when  there  is 
reaction  to  some  terrifying  incitement  there  may 
be  the  committal  of  some  crime  as  the  result. 

The  performance  of  an  action  itself  is  purely 
physical,  but  the  perception  of  the  accompany- 
ing sensations  is  psychical.  We  can  hardly 
suppose  that  a  pure  state  of  consciousness  is  by 
itself  capable  of  producing,  or  of  prohibiting, 
action;  and,  were  we  to  eliminate  the  various 
psychical  phenomena  included  in  and  sym- 
bohzed  as  "  Avill,"  the  complicated  adaptive, 
delayed  and  purposive  actions  performed  by 
the  human  being  would  be  nothing  short  of 
miraculous.  In  fact  the  purely  physiological 
theory  of  will  must  ever  be  unsatisfactory. 

Aboulia  may  be  due  to  defects  in  the  mechan- 
ism of  attention  to  ideas  which  may  differ  in 
degrees  of  pleasure  or  pain — i.  e.  there  may  be 
complete  indifference  to  the  ideas  of  pleasurable 
or  painful  results  of  an  action.  In  health  these 
states  of  feeling  attract  comparison  and  lead  to 
choice,  but  in  melancholia,  for  instance,  there 
is  loss  of  all  pleasurable  quality  in  the  incite- 
ments to  action,  or  the  ideas  may  be  painful 
and  thus  act  as  deterrents  to  action.  Some- 
times, as  in  degenerative  states,  suspicions  or 
doubts  may  prevent  the  fixation  of  choice,  so 
that  the  simplest  actions  may  be  deterred.  In 
such  instances  the  painful  state  of  doubt  and 
hesitation  may  be  attended  by  a  considerable 
amount  of  mental  agony  and  distress.  In  these 
cases  there  is  no  failure  in  the  process  of  atten- 
tion, the  ideas  may  have  painful  or  pleasurable 
quahties  and  the  power  of  comparison  may  be 
present,  but  there  is  merely  inability  to  fix  upon 
the  action  to  be  performed. 

In  some  toxic  maniacal  states  the  extreme 
rapidity  of  incitements  to  action  may  prevent 
deliberate  comparison  of  ideas  essential  to 
choice  of  action.     In   muttering  delirium  the 


automatic  responses  to  sensations,  ideas,  or 
emotions,  are  apt  to  be  so  rapid  as  to  pre- 
vent the  formation  of  distinct  vohtions.  In 
progressive  paralytic  dementia  and  in  other 
states  of  brain  degeneration  there  may  be  anses- 
thesia,  hyperesthesia  or  parsesthesia,  Avith 
conseqiient  alteration  in  perception  of  pleasure 
and  pain ;  hence  there  may  be  absence  of  the 
corresponding  incentives  to  action. 

Inabihty  to  form  a  motor  image  for  the 
execution  of  an  idea  is  not  uncommon  in  states 
of  depression,  and  there  are  many  variations 
possible  in  the  transition  from  a  volitional  fiat 
to  the  actual  performance  of  an  action.  These 
conditions  must  be  distinguished  from  those  in 
which  there  is  impaired  voHtion  from  sheer 
want  of  nervous  energy  essential  to  this  highest 
form  of  action  or  from  impairment  of  the  motor 
conduction  apparatus. 

In  delusional  states  a  dominant  idea  may  deter 
from  action.  Similarly,  any  of  the  almost 
endless  varieties  of  phobias  may  entirely  inhibit 
vohtion.  In  prolonged  attacks  of  mental 
inhibition,  stupor,  primary  dementia,  melan- 
cholia attonita,  as  Avell  as  in  dementia  prsecox 
and  terminal  dementia,  volition  becomes 
seriously  impaired  or  even  entirely  abolished. 

Sometimes  the  will  is  impaired  m  consequence 
of  conflicting  emotional  states,  or  by  reason  of 
mere  confusion  of  ideas.  In  the  stadium 
cosncBstheticum,  which  accords  with  disagreeable 
or  even  painfully  depressive  sensations,  the 
will-power  may  be  morbidly  affected. 

Similarly  in  the  stadium  acutum  of  mental 
disorders  there  may  be  profound  disturbances 
of  the  will  owing  to  a  variety  of  psychical  and 
physical  factors.  It  is  in  the  third  stage 
{stadium  debilitatis),  however,  that  aboulia 
manifests  itself  most  commonly,  and  it  is  im- 
portant to  note  that  aboulia  due  to  exhaustion 
after  the  acute  symptoms  have  subsided  may 
either  disappear  as  the  stadium  convalescens  is 
entered  upon,  or  it  may  become  intensified  if 
the  stadium  dementia,  supervenes. 

Affections  of  the  highest  motor  level,  in  the 
left  frontal  lobe,  A\ath  consequent  failure  in 
forming  a  clear  idea  of  the  action  to  be  performed, 
result  in  conditions  known  as  Apraxia.  This 
apraxia  may  be  sensory  or  motor  in  type.  The 
sensory  types  are  those  in  which  there  is  im- 
perception,  or  failure  in  the  psychical  elements 
which  in  health  enable  the  individual  to  appre- 
ciate the  nature  of  objects  used  {e.g.  a  pencil 
for  writing,  etc.).  In  the  motor  types,  on  the 
other  hand,  there  may  be  loss  of  memory  of, 
or  failure  in  the  recall  of,  guidmg  sensations  for 
movements,  or  of  the  result  of  similar  actions 
previously  performed.  When  the  Rolandic 
areas  are  affected,  as  in  coarse  brain  lesions 
destroying  the  motor  areas,  there  is  paralysis 
of    voluntary    movement,    which    may    occur 
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•without  any  obvious  or  noticeable  impairment 
of  the  ideational  or  emotional  faculties.  In 
various  types  of  neurasthenia,  hysteria  and 
allied  conditions,  impairment  or  retarding  of 
the  venous  return  from  the  surfaces  of  the 
convolutions  to  the  venous  sinuses  may  give 
rise  to  groups  of  symptoms  or  syndromes,  which 
vary  according  to  the  locaHties  affected  by  the 
backward  pressure.  Mention  must  also  be 
made  of  the  various  degrees  of  anaesthesia  due 
(1)  to  toxins  such  as  alcohol,  etc.,  which  may 
prevent  the  formation  of  incitements  to  action, 
or  (2)  to  failure  in  forming  ideas  of  the  guiding 
sensations  of  movements. 

The  sense  of  fear  may  act  as  a  deterrent  to 
action.  In  such  cases  the  incitement  to  act  is 
not  necessarily  absent.  The  power  of  reacting 
to  circumstances  seems,  however,  to  be  entirely 
in  abeyance.  Often  there  is  no  cause  for  the 
fear,  but  the  motor  apparatus  is  thrown  com- 
pletely out  of  gear  for  a  time.  Agoraphobia, 
for  example,  is  a  condition  of  anxiety  which 
renders  a  person  powerless  when  he  sees  an  open 
space.  The  writer  has  mentioned  elsewhere  ^  a 
condition  similar  in  its  effects  to  that  of  fear 
sometimes  -witnessed  among  troops  of  men  on 
active  militarj'-  service,  and  more  particularly 
during  the  course  of  a  fatiguing  march. 
Suddenly,  and  mthout  any  apparent  cause,  a 
panic  seizes  the  men,  and  they  halt  in  almost 
breathless  silence.  An  old  Indian  officer  has 
narrated  many  instances  of  this  to  the  writer, 
and  he  stated  that  the  panics  were  usually  only 
momentary,  for  at  a  word  from  the  commanding 
officer  the  men  generally  pulled  themselves 
together,  and,  with  a  laugh,  again  fell  into  step. 
Fear  is  also  apt  to  determine  excessive  activity 
of  the  mechanism  of  impulsion,  and  the  in- 
dividual may,  in  spite  of  his  wishes  to  the 
contrary,  be  an  agonized  witness  to  the  cowardice 
of  his  ovra  physical  mechanism. 

Hyperboulia  is  the  term  appHed  to  excessive 
activity  of  the  mechanism  of  impulsion.  The 
degree  of  consciousness  of  the  operation  varies 
considerably  with  diSerent  cases.  Thus  the 
impulse  may  be  sudden  and  without  any  fore- 
thought. The  individual  performs  an  action 
which  is  closely  allied  to  the  instinctive.  In 
epileptics,  hysterical  maniacs,  and  in  some 
forms  of  weak-mindedness  wth  sudden  out- 
bursts we  find  numerous  instances  of  such 
excess  of  impulsion.  Some  patients,  after  an 
attack  of  acute  mania,  will  volunteer  the 
information  that  they  were  conscious  of  their 
actions  throughout  the  whole  attack,  and  that 
they  could  not  account  for  the  extraordinary 
things  they  did.  Others  are  fully  conscious  of 
their  own  condition,  and  feel  bound  to  perform 
certain  actions  which  they  at  the  same  time 
•condemn.  The  writer  has  recorded  the  case  of 
1  Mental  Physiology,  p.  450  et  scq. 


a  patient  who  was  brought  to  Bethlem  bound 
hand  and  foot,  at  his  o^ii  request,  in  order  to 
prevent  self-mutilation,  which  proved  an  un- 
governable impulse  to  him.  Another  patient 
begged  and  implored  that  mechanical  restraint 
might  be  employed  to  prevent  him  injuring 
himself.  Instances  of  this  kind  are  numerous ; 
and  not  infrequently  patients  wiU  state  that 
the  employment  of  some  restraint  to  their 
actions  has  been  a  great  source  of  rehef.  The 
fear  of  committing  suicide,  or  of  killing  some 
one,  often  prompts  patients  to  place  themselves 
voluntarily  under  restraint.  Thus,  for  instance, 
a  barber  admitted  to  Bethlem,  felt  an  almost 
irresistible  impulse  to  cut  the  throats  of  his 
customers  while  shaving  them.  Other  examples, 
such  as  those  of  pyromania,  kleptomania,  etc., 
are  so  common  that  they  need  scarcely  be  referred 
to.  It  is  important  to  note,  ho  we  ver,that  klepto- 
mania is  extremely  frequent  at  the  menopause. 

Intoxication  by  alcohol  is  especially  pro- 
ductive of  excessive  impulsions.  The  usual 
explanation  is  that  the  power  of  inhibition  is 
impaired,  and  that  the  reflex  actions  become 
excessive  or  violent,  as  the  case  may  be.  The 
numerous  cases  recorded  as  mstances  in  which 
the  higher  regions  of  the  brain  have  been 
injured  and  the  brain  impaired  have  furnished 
several  wo-iters  with,  the  idea  that  the  will-power 
occupies  a  distinct  locaUty  in  the  brain.  Ferrier 
has  recorded  a  case  in  which,  through  injury  to 
the  prefrontal  region  of  the  brain,  a  patient 
lost  the  balance  between  his  intellectual  faculties 
and  his  instinctive  tendencies.  He  became 
nervous,  disrespectful  and  grossly  profane. 
He  showed  but  little  politeness  to  his  equals, 
was  impatient  of  contradiction,  and  would 
listen  to  no  advice  that  ran  counter  to  his  own 
ideas.  At  times  he  was  exceedingly  obstinate, 
though  capricious  and  indecisive.  He  would 
make  plans  for  the  future  and  forthwith  reject 
them  and  adopt  others.  He  was  a  child  in- 
tellectually, a  man  in  passions  and  instincts. 
Before  the  accident,  though  he  had  not  received 
a  school  education,  he  had  a  well-balanced  mind, 
and  was  regarded  as  a  man  of  good  natural 
ability,  sagacious,  energetic  and  persevering. 
In  all  these  respects  he  was  now  so  changed  that 
his  friends  said  they  no  longer  recognized  him. 

Clinically,  we  have  to  note  the  follo-odng 
types  of  morbid  impulse —  ^ 

(1)  General  impulsiveness,  or  the  tendency  to 
react  immediately  to  all  sorts  of  external  or 
internal  stimuli.  Patients  of  this  type  break 
windows,  strike  others,  and  are  continually 
getting  into  mischief.  (2)  Epileptiform  impulses, 
which  are  unconscious  in  character,  or  in  which, 
at  any  rate,  the  patient  is  unable  to  recall  the 
reasons  for,  or  the  nature  of,  the  impulsive  act. 
(3)  Sexual  impulses,  which  include  the  excessive 
■-  Clouston,  Mental  Diseases. 
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tendencies  towards  sexual  intercourse,  onanism, 
bestiality,  etc.  (4)  Morbid  appetites,  in  which 
patients  are  miable  to  resist  eating  and  drinking 
all  sorts  of  filth.  (5)  Homicidal  impulses.  (6) 
Suicidal  impulses.  (7)  Dipsomania,  klepto- 
mania, pyromania,  etc.  (8)  Impulsive  con- 
ditions which  alternate  with  forms  of  intellec- 
tual or  moral  insanity. 

In  some  instances  the  morbid  impulse  is 
preceded  by  an  aura  similar  to  that  of  epilepsy. 
According  to  Bevan  LcAns,^  the  morbid  sensa- 
tion is  often  peripherally  referred,  is  of  sudden 
accession,  and  may  rapidly  pervade  distant  parts 
of  the  body.  Taylor,^  Skae,  Pinel  and  Maudsley  ^ 
have  described  the  occurrence  of  various  aurse, 
such  as  burning  heat  in  the  epigastrium,  con- 
striction of  the  throat,  coHcky  pains,  flushings 
of  blood  to  the  brain,  cold  waves  on  scalp,  etc. 
At  certain  critical  epochs  of  life — e.g.  puberty, 
climacterium,  and  at  menstrual  and  puerperal 
periods — there  is  often  a  tendency  to  excess  of 
impulsion.  According  to  Bevan  Le^\-is  homi- 
cidal impulses  may  prevail  in  one  of  four  con- 
ditions in  the  epileptic  subject,  viz — 

(1)  In  epileptic  furor  or  mania,  associated 
with  hallucination  or  delusion ;  (2)  in  the  so- 
called  "  epilepsia  larvata  "  (Morel),  the  "  masked 
epilepsy  "  of  Esquirol ;  (3)  in  the  dreamy  state 
of  epilepsy ;  or,  lastly,  (4)  as  a  simple  impulsive 
derangement  during  the  inter-paroxysmal  period. 

In  the  insane  the  various  forms  of  morbid 
impulse  are  commonly  found  as  follows  : — 
(1)  The  impulse  to  destroy — in  mania,  im- 
becihty,  moral  insanity  and  dementia;  (2) 
epileptiform  impulse — ^in  epilepsy,  early  stages 
of  general  paralysis,  and  in  the  neuropathic  dia- 
thesis generally ;  (3)  sexual  impulses,  satyriasis 
in  the  male,  nymphomania  in  the  female — in 
maniacal  states,  at  puberty,  adolescence,  cli- 
macterium, and  at  the  senile  epoch ;  (4)  morbid 
appetites — associated  "with  menstruation,  preg- 
nancy, puerperium  and  lactation,  in  acute 
mania,  general  paralysis  and  in  imbecility; 
(5)  homicidal  impulses — in  imbecihtj^  mastur- 
batic  insanity,  puerperal,  epileptic,  traumatic, 
alcoholic,  religious  and  delusional  insanities. 

Aboulia  is  commonly  found  in  simple  melan- 
choha,  or  in  the  early  stages  of  mania  or  of 
general  paralysis.  Hyperboulia  is  usually  mani- 
fested as  a  condition  of  wilfulness  in  states  of  men- 
tal exaltation  with  excitement  ;  also  in  some  forms 
of  weak-mindedness  and  delusional  insanity. 

In  hyperbouha  in  the  insane  the  excessive 
action  manifested  is  due  either  to  hyper- 
activity in  the  impelling  mechanism  or  to  failure 
in  the  highest  powers  of  the  will  which  restrains, 
co-ordinates,  or  inhibits  ideas  or  actions.  The 
condition  can  therefore  in  some  instances  be  com- 

^  Textbook  of  Mental  Diseases,  p.  180. 
^  Medical  Jurisprudence,  vol.  ii.  p.  553. 
2  Responsibility  in  Mental  Disease,  p.  141. 


I  pared  to  the  phenomenon  of  exaggerated  reflex  ' 

action  due  to  loss  of  cerebellar  or  cerebral  control. 

I       Paraboulia    is    a    term     used    to    designate 

I  perversions  of  will  whereby  faulty  actions  are 

I  performed.     These    faulty    actions    may    arise 

from  defect  in  the  psychical  functions  or  from 

disorders  of  the  co-ordinating  mechanism. 

Imperative  or  Impellent  Ideas  may  arouse  vivid 
motor  images  and  impulses  to  make  certain 
movements,  to  touch  certain  objects,  to  speak 
or  act  foohshly,  to  shout,  to  strike  or  to  break 
something,  or  the  impulses  may  be  associated 
with,  or  suggested  by,  ideas  or  emotions  of  so 
many  types  and  characters  that  it  would  be 
impossible  to  even  attempt  to  enumerate  them. 

T.  B.  H. 

MORAL   IMBECILITY 

If  the  definition  of  insanity  is  always  difficult, 
and  according  to  some  impossible,  by  so  much 
the  more  is  that  particular  variety  of  unsound- 
ness of  mind  which  passes  by  the  name  of 
moral  imbecility.  The  point  at  which  criminal 
or  immoral  conduct  has  to  be  treated  as  disease 
and  to  be  regarded  as  no  longer  amenable  to 
the  law  is  in  dispute  between  two  schools  of 
thought.  There  is  the  school  which  regards  the 
doctrine  of  the  freedom  of  the  will  as  exploded, 
and  the  school  which  still  holds  that  man  is 
not  merely  the  helpless  plaything  of  the  Fates, 
but  is  free,  within  limits,  to  do  as  he  pleases. 
According  to  the  first  school  the  peccant 
individual  is  to  be  regarded  as  the  necessary 
result  of  his  heredity  and  environment,  and  it 
is  to  prophylaxis  directed  towards  these  factors 
that  it  would  draw  attention ;  while  so  far  as 
the  individual  is  concerned  it  would  withdraw 
him  from  troubling  the  world  and  place  him 
in  the  charge  of  the  skilled  psychologist.  The 
second  school  would,  in  brief,  inflict  such 
penalties  upon  the  sinner  as  would  deter  him 
from  repeating  his  offence,  or  at  any  rate  would 
i  deter  others  from  committing  similar  acts. 
By  general  consent  the  times  are  not  ripe  for 
I  carr3dng  the  theories  of  the  determinist  school 
''  into  practice,  though  they  have  so  largely 
obtruded  themselves  into  our  jurisprudence 
that  there  is  a  constant  tendency  towards 
leniency  where  any  sort  of  medical  evidence 
!  can  be  adduced  to  suggest  that  the  prisoner  is 
not  wholly  responsible.  There  are  certainly 
those  whose  insanity  is  so  obvious  that  no 
judge  now-a-days  would  sentence  them  to 
any  sort  of  punishment,  while  there  are  many 
:  others  whom  perhaps  none  but  a  psychologist 
i  would  regard  as  insane,  and  whom  the  world  at 
large  and  the  judges  in  particular  consider  only 
as  dangerous  criminals.  Between  these  two 
extremes  there  are  many,  presenting  all  grades 
of  moral  obliquity,  who  are  regarded  as  more 
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or  less  responsible  according  to  the  tribunal 
before  which  they  appear.  It  is  not  for  us 
here  to  discuss  the  question  of  responsibihty, 
either  limited  or  unlimited,  but  to  point  out 
that  at  any  rate  errors  of  conduct  have  some- 
times a  medical  significance.  The  possibilities 
of  an  inquiry  such  as  this  are  enormous,  and  it 
would  be  desirable  to  range  over  the  whole 
field  of  human  conduct  were  space  at  our  dis- 
posal, but  it  is  our  intention  to  confine  ourselves 
to  certain  manifestations  of  insanity  occurring 
in  the  domain  of  morals. 

Among  the  commonest  aberrations  are  those 
connected  with  sexual  matters.  It  not  in- 
frequently happens  that  in  the  early  stages  of 
exalted  and  excited  states  the  patient  gives 
the  rein  to  his  instincts,  and  behaves  sexually 
in  a  manner  which  is  entirely  foreign  to  his 
character.  Such  cases  are,  as  a  rule,  of  a 
sufficiently  obvious  character,  and  being  accom- 
panied or  succeeded  by  other  symptoms  and 
signs,  the  patients  are  speedily  brought  under 
care.  To  such  cases  we  shall  make  no  further 
reference,  since  they  do  not  fall  within  the 
category  at  present  under  consideration. 

Aberrations  of  conduct  are,  again,  not  in- 
frequent among  the  feeble-minded,  the  epileptic, 
the  alcoholic  and  the  partially  demented,  and 
in  such  cases  the  diagnosis  sooner  or  later 
becomes  obvious,  while  the  various  immoral 
actions  which  have  been  perpetrated  are  a 
part  and  parcel  of  the  general  mental  degrada- 
tion. In  the  case,  however,  of  moral  imbecility 
the  faults  at  issue  cannot  be  regarded  as 
symptoms  of  some  other  affection,  but  are  the 
phenomena  which  constitute  the  particular 
clinical  entity,  and  for  the  most  part  indeed 
are  often  the  solitary  manifestations  of  abnor- 
mality. It  is  true  that  in  a  proportion  of  cases 
there  are  accompanying  somatic  abnormalities 
constituting  the  stigmata  of  degeneration,  but 
in  many  of  this  class  of  patients  these  are  present 
no  more  prominently  than  in  many  normal 
individuals,  and  the  weakness  of  the  "  will  " 
and  the  absence  of  all  altruistic  sentiments  are 
the  outstanding  characteristics.  Not  that  these 
two  defects  cover  the  ground,  for  there  is  often 
also  present  a  fantastic  perversion  of  appetite 
wherein  gratification  is  sought  by  eccentric 
methods.  Where  weakness  of  the  "  will  "  is 
the  predominant  feature  we  find  in  many  cases 
a  good-natured  individual  who  is  quite  appreci- 
ative of  the  harm  which  wrong-doing  produces, 
but  to  whom  the  slightest  temptation  is  an 
absolutely  compelling  force.  On  the  other  hand, 
among  those  in  whom  altruistic  sentiments 
are  lacking  we  find  individuals  who  not  in- 
frequently display  considerable  power  of  will, 
but  who  exhibit  a  callousness  to  the  physical 
and  moral  suffering  of  others  which  in  some 
cases   is   perfectly  startling.     Among   children 


there  are  those  whose  pleasure  seems  to  consist 
in  the  infliction  of  torture  upon  animals  or 
upon  other  children,  while  among  older  persons 
there  are  those  whose  schemes  of  pleasure  or 
aggrandisement  take  no  thought  of  the  suft'ering 
entailed  by  them.  In  some  ambition  may  be 
alleged  as  something  of  an  excuse,  while  in 
others  the  goal  does  not  seem  so  much  to  consist 
in  financial  or  political  aggrandisement  as  in 
the  satisfaction  of  a  lust  for  power  which 
expresses  itself  in  acts  of  otherwise  purposeless 
cruelty.  This  class  merges  by  gradual  grada- 
tions into  that  in  which  the  gratification  of 
some  perverted  sexual  appetite  is  carried  out 
at  the  expense  of  another's  happiness  or  life. 
Not  that  every  pervert  displays  anti-altruistic 
traits,  and  hence  the  need  in  classification  for 
a  division  in  which  neither  the  want  of  will- 
power nor  the  absence  of  altruistic  sentiments 
is  the  marked  feature.  Indeed,  among  the 
perverts  it  is  not  uncommon  to  find  those  whose 
will-power  is  good  and  who  are  of  unselfish 
character,  but  whose  morbidity  appears  in  the 
extraordinary  nature  of  their  appetites.  We 
have  no  space  to  enter  here  upon  a  detailed 
classification  of  the  varieties  of  sexual  morbidity, 
nor  for  the  purpose  of  this  work  is  such  necessary. 
It  is  sufficient  to  indicate  that  the  abnormalities 
most  often  met  with  are  those  of  perversion 
and  inversion,  while  it  occasionally  happens 
that  sadism,  or  the  combination  of  sexual  lust 
and  the  lust  of  blood,  is  of  medico-legal  interest, 
and  may  account  for  the  atrocious  crimes 
reported  from  time  to  time,  and  associated  in 
recent  years  with  the  name  of  Jack  the  Ripper. 
Crimes  of  aggression  against  the  person  or 
against  property  are  at  least  not  infrequently 
the  work  of  the  morally  insane.  A  character 
in  which  the  traits  of  egoism  and  absence  of 
control  over  the  emotions  are  marked  is  one 
which,  given  an  environment  in  which  neither 
are  checked,  predisposes  to  crime.  If  these 
traits  exist,  as  the  result  of  heredity  or  of  faulty 
educational  influences,  in  an  abnormally  de- 
veloped degree,  and  if  such  opposing  forces 
as  are  usually  sufficient  in  the  majority  of 
individuals  produce  no  effect,  we  may  then 
class  the  conduct  as  being  morbid.  Such  a 
rough-and-ready  definition  is  plainly  open  to 
objection,  but  we  believe  that  it  is  impossible 
to  draw  any  hard-and-fast  line  dividing  the 
insane  from  the  sane,  and  that  in  fact  no  such 
distinct  cleavage  exists  as  would  permit  of  any 
closer  definition.  The  child  who,  vain,  restless 
and  irritable,  has  its  wishes  gratified  at  every 
turn  may,  if  in  that  station  in  life  in  which 
gratification  of  any  whim  is  possible,  turn  out 
to  be  a  moral  though  wellnigh  intolerable 
member  of  society,  while  another  in  a  station 
in  which  the  gratification  of  desire  can  only  be 
had  at  the  price  of  theft  will  turn  out  a  criminal. 
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In  the  condition  which  is  known  as  klepto- 
mania there  may  be  present  one  of  several 
abnormal  traits,  or  they  may  be  conjoined. 
In  the  presence  of  a  normal  desire  for  certain 
articles  there  may  be  an  absence  of  self-control, 
so  that  an  impulse  which  in  the  normal 
individual  would  be  easily  controlled  is,  in  the 
case  of  the  patient,  at  once  given  way  to. 
On  the  other  hand  the  patient  may  be  in 
possession  of  a  self-control  which  is  normal, 
but  which  even  so  is  unable  to  make  a  stand 
against  impulses  Avhich  are  in  the  nature 
of  obsessions  and  are  absolutely  imperative. 
Lastly,  there  may  be  absent  from  the  character 
of  the  patient  those  sentiments  of  altruism 
whereby  civilization  is  in  large  part  kept 
together.  Along  with  the  absence  of  the  al- 
truistic sentiment  there  is  often  an  absence 
of  other  features  of  the  normal  character.  The 
patient  may  be  without  shame,  and  care  neither 
for  the  good  opinion  of  those  of  near  relationship 
nor  of  the  world  at  large,  and,  conversely,  may 
also  be  incapable  of  admiration  of  good  qualities 
in  others,  attributing  in  all  cases  meritorious 
conduct  to  sordid  motive.  We  would  insist 
that  these  hard-and-fast  divisions,  though  add- 
ing clarity  to  our  conceptions,  are  seldom  found 
in  individual  cases,  and  that  they  are  in  fact 
usually  conjoined. 

In  sound  education  lies  our  best  hope  for  the 
mitigation  of  the  severity  of  the  symptoms. 
Education  in  certain  utilitarian  directions  maj^ 
be  better  than  no  education  at  all,  but  the 
education  of  character  is  that  which  is,  at  any 
rate  for  our  purpose,  of  supreme  value.  Such 
education  can  in  part  be  carried  on  at  the  school, 
but  fundamentally  depends  on  the  parents  of 
the  child  and  their  sense  of  responsibility 
towards  him.  It  is  astonishing  how  often  the 
character  of  an  absent  mother  can  be  accurately 
diagnosed  by  the  conduct  of  the  child,  and  how 
comparatively  seldom  it  is  that  children  of 
good  and  wise  parents  turn  out  badly.  The 
inculcation  from  the  cradle  of  habits  of  self- 
control  and  of  consideration  for  others,  if 
necessary  for  the  normal  child  born  of  a  good 
stock,  is  even  more  important  when  the  child 
inherits  tendencies  towards  the  abnormal. 
Unfortunately,  it  is  in  just  such  cases  that  the 
child  is  least  likely  to  get  a  proper  training. 
In  consequence  of  this  it  often  becomes  import- 
ant that  the  medical  adviser  should  recommend 
removal  from  home  surroundings.  Treatment 
taken  in  hand  early  in  life  may  eventuate  in 
the  correction  of  immoral  tendencies,  but  the 
later  it  is  commenced  the  less  likely  is  good  to 
be  effected ;  so  that  in  adult  life  it  is,  unfortun- 
ately, too  frequently  the  case  that  it  must 
be  directed  rather  towards  preventing  the 
immoral  tendencies  from  finding  opportunities 
for  expression  than   towards   their  correction 


or  eradication.  In  the  case  of  the  sexually 
perverted,  treatment  is  extremely  difficult  and, 
indeed,  is  in  most  cases  only  sought  when 
scandal  threatens.  The  fear  of  exposure  is 
often  sufficient  to  limit  the  range  of  satisfaction 
of  the  patient's  appetite,  and  if  it  is  not  it 
becomes  the  duty  of  the  physician  to  place  the 
patient  where  he  shall  be  least  exposed  to 
temptation,  and  to  endeavour  to  practise  the 
various  psycho-therapeutic  means  and  methods 
at  his  disposal.  In  some  cases  hypnotic  sug- 
gestion is  of  value.  M.  C. 

E.  D.  M. 


MANIACAL-DEPRESSIVE    INSANITY 

Maniacal-Depressive  Insanity  is  a  form  of 
mental  disorder  characterized  by  the  occurrence 
of  attacks  of  mania,  melancholia  and  anergic 
stupor.  Mania  and  melancholia  are  the  most 
common  phases ;  anergic  stupor  is  rare. 

Attacks  of  true  mania,  melancholia  and 
anergic  stupor  occur  in  no  other  disease,  and 
the  diagnosis  of  any  one  of  these  conditions 
is  equivalent  to  the  diagnosis  of  maniacal- 
depressive  insanity.  It  will  therefore  be  seen 
that  "  maniacal -depressive  insanity "  is  the 
correct  diagnosis  for  a  patient  suffering  from 
mania,  perhaps  his  first  attack,  although  he  has 
never  had  an  attack  of  melancholia,  as  well  as 
for  a  patient  suffering  from  melancholia,  perhaps 
his  first  attack,  although  he  has  never  had  an 
attack  of  mania.  Moreover,  the  diagnosis  of 
"  maniacal-depressive  insanity  "  is  correct  for 
a  patient  who  has  suffered  from  many  attacks 
of  mania  during  the  course  of  a  long  life  \\dthout 
ever  an  attack  of  melancholia,  because  such  a 
diagnosis  recognizes  the  fact  that  such  a  patient 
is  at  any  time  liable  to  an  attack  of  melancholia. 
And,  vice  versa,  there  are  patients  who  have 
had  many  attacks  of  melancholia  but  never 
mania;  yet  the  diagnosis  of  "  maniacal-depres- 
sive insanity"  is  correct  because  it  recognizes 
the  fact  that  such  a  patient  is  liable  at  any  time 
to  a  maniacal  outburst. 

There  are  two  varieties  of  the  disease,  viz. — 
(1)  Periodic  Insanity  and  (2)  Intermittent  Insanity. 
There  appears  to  be  no  difference  between  the 
constituent  attacks  of  the  former  and  those  of 
the  latter;  but  it  is  important  that  the  two 
varieties  should  be  distinguished  because,  as  will 
be  seen  later,  the  course  and  ultimate  prognosis 
of  the  two  conditions  are  essentially  dissimilar. 

Etiology.  The  disease  makes  its  appearance 
at  any  time  of  life,  but  seldom  before  adoles- 
cence or  after  fifty  years  of  age.  When  once 
the  disease  has  become  established,  however, 
the  patient  is  for  ever  afterwards  liable  to 
recurrences.  Females  are  more  frequently 
afflicted  than  males. 

Heredity  is  an  important  etiological  factor, 
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inasmuch  as  patients  suffering  from  the  disease 
usually  come  from  a  neuropathic  stock.  More 
often  than  not  the  hereditary  influence  is 
"  similar,"  that  is  to  say  that  other  members  of 
the  patient's  kindred  are  afflicted  with  the  same 
disease. 

Maniacal-depressive  insanity  sometimes  arises 
as  the  result  of  previous  excesses,  such  as 
alcoholic  and  drug  intemperance,  and  individual 
attacks  of  mania  and  melancholia  are  liable  to 
be  precipitated  by  general  ill-health,  especially 
such  exhausting  influences  as  pregnancy,  par- 
turition and  lactation.  A  few  cases  may  be 
ascribed  to  traumatism  and  mental  and  physical 
shock.  The  reader  must,  however,  be  cautioned 
against  supposing  that  every  attack  of  mental 
disorder  induced  by  such  causes  is  a  phase  of 
maniacal-depressive  insanity;  the  diagnosis 
must  be  made  by  careful  consideration  of  the 
S3'mptoms  described  below  and  under  the  head- 
ings of  Mania,  Melancholia  and  Anergic  Stupor. 

Within  the  last  few  years  it  has  been  dis- 
covered that,  as  in  hysteria  and  psych  asthenia, 
some  cases  of  maniacal-depressive  insanity  are 
directlj^  traceable  to  some  forgotten  mental 
shock  or  "psychical  trauma"  of  years  ago, 
usuallj^  during  early  puberty  and  not  uncom- 
monly of  a  sexual  nature.  In  such  patients  the 
nature  of  the  "  psychical  trauma  "  is  elicited  by 
psycho-analysis,  and  it  is  claimed  that  bringing 
the  offending  incident  back  to  memory  and  clear 
phenomenal  consciousness  suffices  to  cure  the 
disease;  but  this  matter  is  still  sub  judice. 

Periodic  Insanity. — Patients  suffering  from 
this  disorder  are  subject  at  regular  intervals  to 
accesses  of  mania,  melancholia  or  anergic 
stupor,  each  access  being  an  exact  replica  of 
former  attacks.  Seven  or  eight  varieties  may 
be  recognized — 

In  Recurrent  Mania  the  patient  has  periodic 
attacks  of  excitement  of  the  same  duration  as 
the  last,  the  intervals  between  the  attacks  being 
likewise  identical  m  duration.  When,  in  a  case 
of  this  kind,  an  access  of  melancholia  occasion- 
ally replaces  one  of  the  maniacal  recurrences, 
the  condition  is  known  as  Recurrent  Mania  of 
Irregular  Type. 

The  same  remarks  apply  to  Recurrent  Melan- 
cholia, except  that  the  patient  has  attacks  of 
depression  instead  of  excitement.  And  when, 
in  recurrent  melancholia,  the  depressive  phase 
is  occasionally  replaced  by  an  attack  of  mania, 
the  condition  is  known  as  Recurrent  Melancholia 
of  Irregular  type. 

In  some  patients  melancholia  alternates  with 
mania  in  regular  periodicity,  but  there  is  no 
intermission  during  which  the  mental  state 
may  be  considered  normal.  Such  cases  are 
known  as  Continued  Alternating  Insanity.  There 
are  yet  other  patients  who  suffer  from  similar 
alternation,  with  the  difference  that  each  attack 


of  mania  and  melancholia  terminates  in  tem- 
porary recovery  and  apparent  mental  health. 
This  is  True  Alternating  Insanity. 

Lastly,  there  is  the  condition  known  as 
Circular  Insanity,  in  which  mania  is  succeeded 
by  melancholia  and  melancholia  by  an  interval 
of  health.  Mania  then  recurs,  and  this  sequence 
is  continued  throughout  life.  In  another  variety 
of  circular  insanity  the  melancholiac  phase  pre- 
cedes the  maniacal,  while  the  interval  of  normal 
mentation  comes  after  the  period  of  excitement 
and  before  the  depressive  phase. 

These  different  forms  of  periodic  insanity 
will  readily  be  comprehended  on  reference  to 
the  accompanjang  diagram. 


Recurrent  Mania 


Recurrent  Mania  (irregular  type) 


Recurrent  Melancholia 


Recurrent  Melancholia  (irregular  type) 


True  Alternating  Insanity 


Continued  Alternating  Insanity 


In  any  given  variety  the  maniacal  phases  are 
always  of  the  same  duration,  and  the  same  holds 
true  of  the  melancholiac  phases.  Similarly 
the  interval  of  sanity  always  lasts  about  the 
same  time,  so  that  in  any  case  it  is  possible  to 
forecast  with  certainty  the  onset  of  another 
attack,  even  to  the  day,  when  the  cycle  is  of 
short  duration.     In   true   alternating  insanity 
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it  will  be  observed  that  there  are  two  spells  of 
normal  mentation  in  each  cycle  which  do  not 
correspond  to  one  another.  These,  therefore, 
are  not  necessarily  of  the  same  duration,  but 
those  following  the  maniacal  stages  are  always 
of  the  same  length,  and  those  folloAving  the 
melancholiac  stages  are  exactly  similar. 

Similarly,  in  any  given  variety  of  this  disease 
the  mania  is  not  necessarily  of  the  same  duration 
as  the  melancholia,  nor  is  either  sure  to  be 
the  same  as  the  interval  of  sanity. 

The  whole  cycle  occupies  the  same  length  of 
time  in  any  one  patient,  but  it  differs  in  different 
patients.  It  is  not  unusual  for  the  whole  cycle 
to  occupy  less  than  three  weeks,  more  commonly 
it  takes  three  months  to  two  years,  and  I  have 
knowTi  one  patient  who  had  an  attack  of  melan- 
cholia lasting  about  eight  months  every  eleven 
years,  viz.  at  the  ages  of  nineteen,  thirty, 
forty-one  and  fifty-two.  In  this  case  there  is 
strong  probability  that  the  patient  will,  either 
from  auto-suggestion  or  from  some  other  cause, 
have  another  attack  of  melancholia  at  the  age  of 
sixty-three. 

It  is  uncommon  for  the  periodicity  of  maniacal 
depressive  insanity  to  coincide  with  that  of 
menstruation.  This  is  noteworthy  in  view  of 
the  fact  that  the  latter  function  frequently  has 
mental  concomitants,  even  in  normal  people. 

Although  it  occasionally  happens  that  one 
phase  of  this  disease  gives  place  to  another  by 
a  gradual  change  or  by  a  kind  of  temporary 
oscillation  from  one  to  the  other,  it  is  far  more 
frequent  for  the  mutation  to  be  absolutely 
sudden  and  nearly  always  in  the  early  hours  of 
the  morning ;  so  that  the  practitioner  must  be 
prepared  to  find  a  patient  in  a  maniacal  state 
of  excitement,  whom  he  had  left  the  previous 
evening  in  the  depths  of  melancholiac  des- 
pondency; and  vice  versa. 

Now  the  striking  resemblance  between  the 
successive  cycles  of  periodic  insanity,  so  far  as 
their  duration  is  concerned,  is  no  more  remark- 
able than  the  similarity  of  the  clinical  pictures. 

If  the  preponderating  emotional  tone  during 
the  maniacal  phase  has  on  previous  occasions 
been  one  of  hilarity,  it  is  certain  that  hilarity 
will  predominate  in  subsequent  attacks  of 
excitement,  and  if  a  patient  has  presented  a 
strong  tendency  to  injure  himself  by  repeated 
attempts  at  suicide  during  previous  attacks  of 
melancholia,  the  practitioner  must  be  carefully 
on  his  guard  to  prevent  suicide  during  recur- 
rences of  this  phase  of  the  disease,  for  he  may 
be  sure  that  the  patient  will  seize  every  oppor- 
tunity for  self-destruction. 

This  similarity  between  the  successive  attacks 
is  nowhere  better  exemplified  than  in  those 
cases  in  which  the  judgment  of  the  patient  is 
markedly  affected,  and  delusions  of  the  same 
kind  recur   on   each   occasion.     A   patient   at 


present  under  my  care  for  the  third  time  suffers 
from  the  delusions  that  she  is  persecuted  and 
poisoned  and  that  her  mother  is  not  her  mother. 
These  were  her  delusions  also  in  her  previous 
attacks,  the  only  variation  being  that  during 
the  second  attack  she  thought  that  her  father 
was  not  her  father.  In  this  connection  I  well 
remember  a  patient  w^ho  had  a  maniacal  attack 
every  eighteen  months  in  which  the  first 
symptom  w^as  always  extravagance.  Being 
an  undischarged  bankrupt  he  would  take  rooms 
at  the  most  expensive  hotel  in  London,  on  the 
principle  that  "  it  was  cheaper  in  the  long  run." 
Then  he  would  fall  in  love  with  his  own  daughter. 
Then  every  trivial  incident  indicated  to  him 
that  he  was  a  member  of  the  Trinity  and  the 
Messiah  returned  to  earth.  Kno^udng  the 
successive  phases  of  his  illness,  I  endeavoured 
from  time  to  time  to  repress  his  delusions 
before  they  became  established,  but  all  in  vain, 
for  their  development  was  inevitable.  They 
persisted  until  the  appointed  time  for  their 
disappearance,  about  five  months  from  the  onset 
of  the  attack,  when  they  vanished  almost  in  a 
moment  and  he  was  well.  During  the  intervals 
he  could  recount  the  various  stages  of  his  illness 
with  perfect  lucidity,  would  point  out  the 
absurdity  of  his  fancies  and  deplore  the  fact, 
which  he  fully  realized,  that  he  would  be  unable 
to  escape  their  thraldom  in  the  future. 

Perhaps  the  most  remarkable  feature  of  all 
these  varieties  of  periodic  insanity  is  that  they 
do  not  lead  to  dementia.  Many  patients  may 
be  seen  in  our  county  asylums  who  have  suffered 
from  frequent  recurrences  of  mania,  melancholia 
or  stupor  for  thirty  of  forty  years  and  yet  show 
no  signs  of  mental  deterioration  during  the 
intervals  between  their  attacks. 

In  a  few  cases  it  happens  that  one  or  other 
phase  of  the  disease  persists,  and  the  case 
becomes  one  of  chronic  mania  or  chronic 
melancholia. 

Intermittent  Insanity. — This  form  of  maniacal- 
depressive  insanity  differs  from  periodic  insanity 
in  that  the  accesses  of  excitement  and  depression 
recur  at  irregular  intervals  and  there  is  a  ten- 
dency for  these  intervals  to  become  shorter  and 
shorter.  In  a  typical  case,  for  example,  the 
patient  has  attacks  at  the  ages  of  twenty, 
twenty-seven,  thirty-one,  thirty-three  and 
thirty-four,  subsequent  paroxysms  occurring 
with  such  frequency  that  the  sufferer  must 
remain  under  permanent  care.  There  is  no 
certainty  as  to  the  nature  or  duration  of  forth- 
coming attacks,  so  that  the  practitioner  is 
unable  to  prophesy  as  in  periodic  insanity. 
Moreover,  this  variety  of  the  disease  differs  from 
periodic  insanity  in  the  fact  that  it  almost 
invariably  terminates  in  dementia  with  loss  of 
memory,  failure  of  judgment,  imperception, 
disorientation  and  degraded  habits. 
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Prognosis.  It  will  be  gathered  from  the  above 
descriptions  that  the  outlook  for  any  particular 
attack  of  mania  or  melancholia  is  favourable, 
and  the  practitioner  is  justified  in  saying  that 
the  patient  will  recover.  On  the  other  hand,  it 
must  be  recognized  that  such  a  patient  may  have 
a  relapse  at  some  future  time.  In  some  in- 
stances this  relapse  is  postponed  for  twenty  or 
thirty  years,  or  even  longer. 

Indeed  it  is  probable  that  a  few  patients  live 
to  a  ripe  old  age  and  yet  escape  a  second  attack 
altogether ;  but  such  cases  must  be  rare. 

From  the  study  of  a  first  attack  it  does  not 
appear  to  be  possible  to  forecast  whether 
recurrences  are  likely  to  be  periodic  or  not.  If, 
however,  a  second  attack  is  an  almost  exact 
replica  of  the  first,  the  practitioner  is  safe  in 
forecasting  periodicitj^  This,  of  course,  be- 
comes more  certain  when  he  finds  that  the 
interval  between  the  second  and  third  attacks 
is  equal  to  that  between  the  first  and  second. 

The  differential  diagnosis  of  maniacal-depres- 
sive insanity  is  discussed  under  the  headings  of 
Mania,  Melancholia  and  Anergic  Stujocr. 

The  treatment  of  the  accesses  is  considered 
under  the  same  headings.  Otherwise  treatment 
consists  of  attempts  to  break  the  periodicity 
and  tendency  to  recurrence.  Apart  from  main- 
taining the  body  weight  and  general  health 
of  the  patient  vidth  due  attention  to  regulation 
of  sleep  and  rest,  the  only  suggestion  I  have  to 
offer  is  to  give  the  patient  a  change  of  air  and 
scene  immediately  before  the  appointed  time 
for  the  next  attack.  My  experience  of  this 
method,  however,  is  that  it  merely  postpones 
the  inevitable. 

Some  writers  claim  that  they  have  effected  a 
cure  by  psycho-analysis,  but  this  method  of 
treatment  has  been  in  vogue  so  short  a  time 
that  judgment  must  be  suspended  until  we 
know  the  subsequent  history  of  patients  thus 
treated.  It  must  not  be  forgotten  that  in- 
stability is  the  essential,  often  inborn,  character- 
istic of  maniacal-depressives,  and  any  method 
of  treatment  which  ensures  their  stability  seems 
too  much  to  expect.  For  this  reason,  and  on 
account  of  the  strongly  hereditary  nature  of 
the  disease,  marriage  of  these  patients  should 
always  be  discountenanced.         W.  H.  B.  S. 

ACUTE   CONFUSIONAL   INSANITY 

An  acute  psychosis  of  distinctive  form, 
ranging  in  severity  from  states  of  simple  mental 
confusion  to  a  condition  of  hyperacute  delirium ; 
an  exhaustion  insanity,  febrile  in  its  pronounced 
types,  with  well-defined  prodromal  and  associ- 
ated somatic  disturbances  and  "with  character- 
istic psychic  phenomena ;  ending  in  a  large  pro- 
portion of  cases  in  complete  recovery,  but 
sometimes  terminating  rapidly  in  death  from 


collapse,  from   cachexia,  or   from   some  inter- 
current pulmonary  or  infective  disorder. 

Described  by  Meynert  under  the  above  title, 
alienists  have  more  recently  come  to  regard 
this  affection  as  a  psychosis  in  which  exhaustion 
is  the  prime  factor,  and  in  which  mental  con- 
fusion, which  is  the  kejmote  of  the  condition, 
is  induced  either  by  cerebral  malnutrition 
or  by  the  reaction  on  the  cortical  centres,, 
especially  those  of  ideation  and  perception,  of 
some  toxic  or  infective  irritant  (probably  acting 
chemically)  engendered  by  a  general  state  of 
exhaustive  denutrition  (Kraepelin). 

The  essential  diagnostic  evidences  of  the 
presence  of  any  of  the  grades  of  this  exhaustion 
psychosis  are  : — (a)  mental  symptoms  :  a  more 
or  less  confusional  obscuration  of  consciousness 
to  environment,  a  greater  or  less  degree  of 
disorder  in  the  associative  arrangement  of  ideas,, 
defects  of  perceptive  function,  defects  of  atten- 
tion, and  defects  of  will ;  and  (b)  physical 
symptoms :  general  prostration,  emaciation,^ 
anorexia,  insomnia,  febrile  evidences — vary- 
ing according  to  the  severity  of  the  malady, 
cardio-vascular  atony,  and  gastro-intestinal 
implication. 

The  predisposing  causes,  or  rather  precedent 
elements,  of  the  different  phases  in  intensity 
of  the  affection  are  numerous.  Such  a  mental 
and  physical  upheaval  may  occasionally  be 
the  earliest  sign  of  an  acute  infectious  malady, 
the  physical  shock  of  infection  of  severe  and 
malignant  form  dashing  the  subject  in  a  few 
hours,  especially  if  he  be  debilitated  and  of  very 
delicate  nervous  constitution,  into  a  Avildly 
delirious  type  of  confusional  excitement;  with 
this  exception  the  syndrome  almost  invariably 
appears  as  a  sequela  :  it  may  arise  during,  or 
follow  on,  one  of  the  acute  exanthemata, 
or  specific  fevers  or  infections ;  or  it  may  ensue 
upon  some  simple  gastro-intestinal  affection  of 
long  standing;  it  may  result  from  enforced 
loss  of  sleep,  any  form  of  physical  or  mental 
shock,  severe  haemorrhages,  accidental  or  post- 
operative, any  post-operative  cachexias,  the 
puerperium  at  any  of  its  stages,  and  from 
lactation  or  any  other  prolonged  exhausting 
physical  influence  or  malady.  Its  subjects 
generally  are  of  neurotic  or  actually  insane 
heredity,  usually  in  the  early  prime  of  life, 
young  females  of  hysteriform  type,  or  young 
males  Avho  during  puberty  and  adolescence  have 
exhibited  a  vague  emotionality,  a  nervous 
unsettlement  and  instability,  who  are  spare 
and  delicate  constitutionally  and  of  low  physical 
tone;  it  may  occur  even  before  puberty  and 
after  the  climacteric,  but  its  incidence  at  such 
comparative  life-extremes  is  rare  and  the  age 
period  almost  invariably  lies  between  eighteen 
and  forty. 

For    purposes     of     description    confusional 
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insanity  may  be  classed  thus  :  the  subacute  form, 
the  acute  delirious  form,  the  acute  stuporous  form, 
and  the  hyperacute  or  delirious  collapse  form. 

In  the  elementary  form,  which  is  of  rare  occur- 
rence, there  are  the  following  constant  evidences. 
Prodromal  signs  :  general  malaise,  restlessness, 
headache  and  disinclination  for  food,  which 
are  succeeded  by  (a)  in  the  mental  sphere  :  a 
benumbed  consciousness,  the  patient  is  befogged, 
preoccupied,  bewildered,  undecided  and  unable 
to  collect  his  ideas ;  any  mental  operation 
necessitating  effort,  e.  g.  the  exercise  of  the  will, 
or  the  pursuit  of  a  definite  line  of  thought, 
appears  partially  paralysed;  he  is  in  a  dreamy 
obfuscated  uncertainty  as  to  the  identity  of 
those  about  him,  is  in  doubt  as  to  his  environ- 
ment, he  is  mixed  as  to  time,  his  associative 
memory  is  blurred  and  he  is  full  of  vague 
apprehensive  fears.  He  is,  however,  quite 
cognisant  of  his  abnormal  condition,  and  his 
automatic  mentality,  his  reflex  mental  arc, 
appears  untouched— he  can  quite  correctly  tell 
his  age,  his  name,  his  occupation  and  so  forth, 
but  all  his  rephes  are  given  in  the  stilted  emotion- 
less tone  of  a  dreamer,  and  often  only  after 
loud  and  repeated  questionings.  His  facial 
expression  is  anxiously  perturbed,  he  moves 
aimlessly  to  and  fro  with  shuffling,  stumbling, 
staggeringly  careless  gait,  and  he  is  partially 
and  at  times  wholly  irresponsive  to  external 
impressions ;  he  reiterates  senseless  queries  and 
utters  verbigerative  plaints  as  to  his  feeling  of 
malaise  and  distress,  and  with  this  moderate 
degree  of  psychic  dislocation  he  exhibits  (&) 
various  somatic  symptoms  :  he  is  sleepless,  com- 
pletely anorexic,  his  tongue  is  furred  and  his 
bowels  constipated,  his  pulse  is  of  low  tone  and 
quick ;  but  what  rise  there  may  be  of  his  tem- 
perature is  very  slight  and  his  physical  prostra- 
tion is  not  pronounced.  Ere  his  loss  of  body- 
weight  can  become  marked  he  will,  if  his  treat- 
ment be  prompt  and  appropriate,  soon  begin 
to  improve,  and  in  a  few  days  he  may  revert 
to  a  normal  condition.  Generally  the  prognosis 
of  this  minor  form  of  the  affection  is  quite 
favourable. 

But  the  phenomena  that  more  frequently 
are  presented  are  those  of  a  much  higher  degree 
of  psychic  and  somatic  impUcation.  Upon  the 
symptoms  of  the  subacute  form  of  intenser 
grade  there  are  imposed  (1)  an  exaggeration 
of  the  functions  of  the  automatic  psychic 
arc,  ranging  from  a  greater  or  less  degree  of 
aimless  mobility  to  turbulent  motor  excite- 
ment ;  (2)  delusional  presentations ;  (3)  sub- 
jective sensorial  percepts  (hallucinations  and 
illusions) ;  and  (4)  a  tumultuous  and  incoherent 
flight  of  ideas  ;  these  are  as  it  were  grafted  upon 
the  state  of  increased  confusion.  Certain  pro- 
dromal symptoms,  both  mental  and  physical, 
usher  in  the  attack.     ^Miere  the  onset  of  the 


malady  is  remarkably  sudden  such  premonitions 
may  in  part  or  altogether  be  absent,  but  as  a 
rule  warnings  of  the  inception  of  the  disease 
are  given  by  insomnia,  cephalalgia,  nervous 
purposeless  restlessness,  an  inability  to  con- 
centrate attention,  slight  memory  defects,  a 
fear  of  being  alone,  with  an  obsession  of  horrific 
ideas ;  anorexia,  epigastric  distress,  furring  of 
tongue  and  constipation  :  these  will  for  four  or 
five  days  precede  the  characteristic  symptom- 
evolvements.  A  rapid  evolution  of  his  psycho- 
physical phenomena  then  ensues.  His  con- 
sciousness becomes  more  and  more  clouded; 
his  associative  memory  more  disturbed;  his 
attention,  at  first  evanescently  held,  presently 
can  be  fixed  only  with  difficulty;  he  looks 
miserably  dejected,  apprehensive  and  horrified ; 
a  be^vildered  and  dreamy  confusion  appears  to 
envelop  him,  and  his  environmental  determina- 
tions become  profoundly  affected;  he  begins 
to  give  utterance  to  senseless  scraps  of  sentences ; 
he  becomes  subject  to  ideal  and  sensory  pre- 
sentations which  progressively  and  rapidly  rise 
to  all-dominating  power ;  and  finally  he  reaches 
the  acme  of  psychic  and  somatic  automatism. 
External  influences  are  now  of  but  little  account 
to   him,   and  internal  stimuli  sway  him  with 

'  riotous  predominance ;  he  chatters  incessantly, 
generally  vociferously  and  at  random,  some- 
times in  whispers,  sometimes  merely  with 
soundless  lip-movements,  while  by  pantomimic 

j  exhibitions,  facial  contortions  and  dramatic 
gesticulations  he  gives  representation  to  the 
agonizing,  enraging,  exhilarating  or  disgusting 
hallucinations  that  invade  and  ruthlessly  occupy 
his  consciousness.  His  subjective  auditory  pre- 
cepts, at  first  simple  and  subordinate,  presently 

j  become  startlingly  composite  and  actual,  and 
finally  distinctly  complex  in  character;  the 
threats  and  mockings  of  fiends,  devils  and 
persecutors,  the  amorous  cooings  of  houris,  the 
celestial  songs  of  angels,  and  the  gorgeous 
crashing  music  of  military  bands — while  his 
visual  phantom-presentations  march  and  flit 
and  dance  before  him  in  will-o'-the-wisp  and 
ever-changing     array,    a    phantasmagoria     of 

!  grotesque,  mystic,  awful,  soul-freezing  or  sen- 
suous visions.  The  incoherence  of  his  ideal 
expositions  has  now  become  marked  :  confused 
alliterative  assonances,  half-uttered  threats, 
fragmentary  allusions,  interrupted  quotations, 
and  absurdly  dislocated  scraps  of  colloquial  or 
vernacular   verbiage   tumble   over   each    other 

'  in  frantic  haste  for  utterance.  His  objective 
percepts  are  not,  however,  totalh^  ignored, 
for  visual  and  auditory  illusions  will  in  sudden 
gusts  overmaster  him — those  around  him  be- 
come to  him  devils  or  angels  or  syrens  to  be 
assaulted  or  worshipped  or  erotically  fondled, 
and  the  sound  of  the  rushing  wind  or  the  spoken 
voice  or  the  closing  door  he  mistranslates  into 
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the  terrible  howls  of  demons,  the  commands  of 
the  Deity  or  the  discharges  of  guns.  His  motor 
activities  are  surprisingly  impulsive;  for  the 
greater  part  they  are  the  expression  of  his 
flittering  delusional  and  psycho-sensorial  pre- 
sentments, under  whose  j)romptings  he  launches 
into  violent  explosions  of  aggressive,  destruc- 
tive or  often  purposeless  activitj^ ;  but  occasion- 
ally no  connection  between  his  ataxic  psychisms 
and  his  motor  unrest  can  be  traced,  and  his 
acts  then  become  a  series  of  automatisms  purely. 
As  the  disease  progresses  his  delusions  and 
sensory  disturbances  take  on  a  more  definite 
and  stable  form — a  form  mainly  of  a  distressing 
type  (ideas  of  persecution,  damnation  and 
culpability),  or  more  rarely  beliefs  in  an  altered 
personality  or  notions  of  a  grandiose  and 
magnificent  character.  The  physical  symptoms 
of  his  condition  have  meanwliile  marched  to 
full  development :  insomnia  due  to  the  hyper- 
irritation  of  his  psycho-sensorial  centres  (fitful 
snatches  of  disturbed  sleep,  unless  such  be 
induced,  being  all  the  reparative  rest  he  obtains) ; 
temperature  elevations  (of  irregular  or  some- 
times intermittent  form  but  never  of  more  than 
1*5°  to  3'5°  P.  above  the  normal,  a  higher  degree 
of  febrility  being  seen  only  in  the  hyperacute 
grade  of  the  malady) ;  nutritional  disturbances 
(a  progressive  emaciation  due  to  defective 
assimilation  and  insufficient  alimentation  as 
well  as  to  the  exhaustion  which  antedated  the 
disease) ;  nausea  and  often  vomiting ;  a  densely 
coated  tongue ;  offensively  foetid  breath  (like 
rotten  seaweed) ;  obstinate  constipation ;  his 
skin  clogged  with  a  profuse  sticky  perspiration 
of  sour  mousey  odour;  his  hair  harsh  and 
staring;  his  lips,  teeth  and  gums  covered  with 
a  tenacious  ropy  secretion;  his  pulse  small, 
quick  and  of  low  tension;  often  pronounced 
cardio-vascular  atony,  as  exhibited  by  his  cold 
and  cyanosed  extremities,  oedema  of  his  feet 
and  ankles,  and  the  presence  of  severe  chilblains ; 
his  urine  scanty,  high  in  specific  gravity,  with 
traces  of  albumin  and  sugar,  its  uric  acid  in- 
creased and  its  chlorides  diminished ;  he  may 
have  quasi-epileptiform  attacks  or,  as  in  one 
of  my  cases,  apoplectic  seizures  of  mild  form ; 
his  reflexes  exaggerated ;  his  appetite  completely 
absent;  and,  of  the  greatest  importance  of  all, 
he  exhibits  an  ever-present  tendency  towards 
general  collapse — of  this,  especially  in  the 
initial  stage  of  his  malady,  he  is  in  constant 
danger,  in  the  severer  forms  of  the  disease  it 
may  with  almost  certitude  be  expected  after 
only  a  few  days  of  violent  excitability — and 
all  in  treatment  that  goes  to  counteract  this 
disposition  is  remedial. 

Involvement  of  the  automatic  psychic  centres 
crowds  on  the  confusional  condition  the  pheno- 
mena of  stupor.  In  these  stuporous  forms  of 
the  affection  the  patient  lies  in  motioiiless  and 


helpless  attitude,  with  a  semi-vacant,  semi- 
bewildered  facial  expression,  his  mouth  half  open, 
his  unseeing  eyes  roving  restlessly  to  an  fro, 
while  he  mouths  and  mumbles  inarticulately; 
he  is  irresponsive;  he  displays  not  the  least 
emotional  concern;  but  his  automatic  reflexes 
are  not  paralysed,  they  are  merely  stupefied,  for 
they  may  be  roused  by  loudly  shouting  at  him, 
by  pricking  him,  or  by  firmly  handling  him — 
manual  suggestions  with  vigorous  commands 
are  often  effective  in  getting  him  to  sit  up, 
walk  or  eat — but  all  his  performances  are 
mechanical  and  quasi-hypnotic,  and  as  soon  as 
the  suggestive  stimulus  is  removed  he  reverts 
to  his  lethargic  apathetic  torpor.  He  is  sleep- 
less, his  facial  muscles  quiver  and  twitch,  he 
has  spasmodic  tremblings  of  muscle-groups  of 
his  extremities,  Avhile  his  other  physical  symp- 
toms are  identical  with  those  of  the  agitated 
form  of  the  malady ;  but  Avith  him  the  tendency 
to  collapse  is  greater,  for  he  is  probably  of 
asthenic  type,  and  thus  an  easier  prey  to  the 
overwhelming  toxic  irritations  of  his  disease. 

Conceive  the  symptomatic  evolvement  to  be 
of  an  intensity  greater  even  than  this ;  picture 
the  individual  completely  disoriented  and  totally 
unimpressionable  from  without,  with  an  unceas- 
ing violence  of  motor  activity,  his  face  drawn 
and  pinched,  glaringly  hollow-eyed,  raging  with 
frantic,  infuriated  whirhvinds  of  determined 
ferocity,  dashing  himself  on  the  floor  or  against 
walls,  attacking  with  wild  fury,  bellowing  in 
transports  of  agonized  horror,  incessantly  sing- 
ing, howling  and  gesticulating  with  supra- 
boisterous  passion  by  day  and  night,  presenting 
in  this  psycho-somatic  tornado  the  picture  of 
a  hyperacute  intoxicative  delirium;  with  respira- 
tions shallow,  panting  and  laboured,  his  skin 
harsh  and  dry,  his  tongue  furred,  parched  and 
cracked,  his  lips  and  teeth  encrusted  with  sordes, 
his  pulse  thin,  weak,  rapid,  irregular  and  inter- 
mittent, his  temperature  at  or  over  105°  F., 
his  nutritional  state  rapidly  falling  and  his 
strength  fast  sinking,  subject  to  incessant  vomit- 
ing or  diarrhoea — and  one  can  hardly  have 
any  doubt  as  to  the  issue.  Fortunately  such 
appalling  outbursts  of  tempestuous  violence 
are  very  rare,  but  when  they  do  occur  the 
patient's  chances  are  exceedingly  small — they 
seldom  fail  to  kill  outright  after  their  persistence 
for  but  a  few  days.  Such  cases  as  may  survive 
the  severity  of  so  gross  an  attack  run  the  course 
of  the  acute  form,  which  extends,  with  oscil- 
latory diminutions  and  intensifications,  over  a 
period  of  from  six  weeks  to  five  or  six  months, 
or  even  longer,  with,  in  many  cases,  occasional 
brief  periods  of  lucid  calm,  which  may  last  for 
some  hours  or  even  a  whole  day  at  a  time. 
In  favourable  cases  the  improvement  may  be 
gradual  with  mild  recrudescences  (this  is  the 
more  auspicious  mode  of  recovery),  or  sudden 
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(but  here  there  is  danger  of  relapse),  while  such 
as  take  an  unfavourable  course  succumb  from 
collapse,  or  from  a  progressive  loss  of  strength 
due  either  directly  to  the  malady  or  to  some 
associated  symptom,  or  from  some  complication 
such  as  pneumonia. 

The  diagnosis  rests  on  the  pre-existence  of 
certain  etiological  factors,  all  of  exhaustive 
type,  the  appearance  as  a  primary  symptom 
of  confusion,  the  association  of  definite  physical 
phenomena  and  the  rapid  denutritional  involve- 
ment. It  is  very  important  to  differentiate 
the  malady  from  acute  mania  as  early  as 
possible,  not  only  because  the  line  of  treatment 
to  be  pursued  is  essentially  different  for  each 
disease,  but  also  because  of  the  prognosis, 
immediate  and  future.  Both  are  recoverable 
maladies,  but  mania  is  almost  always  a  recurrent 
psychosis,  which  confusional  insanity  certainly 
is  not.  The  distinction  is  not  difficult  if  one 
notes  that  the  excitement  of  the  maniac  is 
always  purposeful  and  objectful,  that  it  is 
influenced  mainly  by  what  occurs  outside  him- 
self, that  his  agitation,  which  is  nearly  always 
offensive  and  directly  the  result  of  an  exalted 
supercilious  arrogance,  is  demonstrative  because 
he  is  so  intensely  hypersensitive,  that  his  atten- 
tion is  ever  keenly  on  the  alert  for  minutiae, 
and  that  he  is  an  aggressive  euphoriac  in  a 
constant  state  of  irritabiHty,  morally  toneless 
and  devoid  of  decency ;  while  his  physical 
evidences  are  distinctly  the  antithesis  of  those 
of  the  confusional  insanities  which  are  primarily 
physical  and  but  secondarily  psychic  disorders, 
while  mania  is  pre-eminently  and  primarily 
psychic.  The  stuporous  form  of  confusional 
insanity  can  be  separated  from  the  stupor  of 
dementia  prcecox  by  the  knowledge  that  the 
former  is  a  non-katatonic  stupor,  and  that  in 
antecedents,  physical  symptoms  and  psychic 
elements  it  is  wholly  unlike  that  disorder. 

The  gravity  of  the  prognosis  is,  speaking 
generally,  directly  proportionate  to  the  severity 
of  the  attack ;  it  is  therefore  almost  hopeless 
for  the  hyperacute  type  and  most  favourable  in 
the  subacute  form ,  while  the  intermediate  groups 
— the  acute  and  stuporous — must  be  prophesied 
on  with  caution.  About  one  half  of  the  acute 
and  stuporous  forms  recover,  and  recover  com- 
pletely ;  some  that  emerge  from  the  mental 
storm  drift  into  chronic  incurable  insanities, 
or  insanities  of  curable  form  but  protracted 
type ;  and  about  thirty  per  cent,  of  them  die. 
During  the  progress  of  the  disease  a  more 
positive  forecast  can  be  made,  favourable  if  the 
patient  continues  to  be  of  sthenic  type,  retains 
and  assimilates  his  food,  begins  to  gain  in  weight, 
preserves  a  steady  cardiac  action  and  maintains 
a  pulse  of  good  tone;  but  if  he  is  asthenic, 
progressively  loses  in  tone  and  weight,  has 
incessant    vomiting,    uncontrollable    diarrhoea, 


recurrent  attacks  of  cardiac  weakness  and  a 
persistent  physical  hankering  after  collapse,  the 
outlook  is  grave.  Three  comforting  assurances 
can  be  given  to  the  friends  of  a  patient  who  is 
doing  well :  (1)  that  he  will  not  remember  any 
of  his  symptoms  save  those  of  his  later  con- 
valescence ;  (2)  that  he  is  very  unlikely  ever  to 
have  a  recurrence;  and  (3)  that  they  and  his 
other  near  relatives  need  not  concern  themselves 
about  this  malady,  for  it  is  not  a  degenerative 
psychosis,  it  is  merely  an  accidental  mental 
occurrence  due  to  an  exhaustive  physical 
malady. 

Treatment.  As  this  is  a  disease  in  which 
collapse,  or  a  gradually  progressive  cachexia — 
apart  from  any  intercurrent  complication — may 
be  the  main  cause  of  death  we  must  set  to 
work  promptly  and  energetically  to  combat 
this  disposition  on  the  part  of  the  patient. 
He  cannot  with  any  safety  and  probably  with 
but  little  success  be  treated  at  home ;  not  only 
is  it  most  difficult  to  adapt  a  private  residence 
to  the  imperative  needs  and  obtrusive  symptoms 
of  the  patient,  but  the  number  of  nurses  re- 
quired, the  special  provisions  to  be  adopted 
against  accidental  self -in  jury,  the  particular 
routine  line  of  management  and  nursing,  and, 
last  but  not  least,  the  presence  of  interfering 
relatives,  all  strongly  militate  against  such  a 
course.  Transfer  him  immediately  to  a  private 
hospital,  a  medical  home  or  a  good  asylum, 
where  his  crjang  needs  for  energetic  nursing 
and  careful  medical  supervision  can  find  special 
provision  and  full  attention.  No  half-hearted 
or  slovenly  measures  can  have  any  place  in 
the  scheme  of  his  treatment,  and  there  is  no 
disease  in  which  a  firm  interference  will  be 
found  to  give  better  results.  If  he  is  not 
to  be  sent  to  an  asylum  select  a  good  nursing- 
home,  place  him  in  a  well-ventilated  airy  bed- 
room, situated  if  possible  away  from  traffic 
and  other  disturbances,  with  another  apart- 
ment in  communication  (preferably  a  bath- 
room) for  keeping  all  requisites  for  treatment ; 
screen  the  A\dndows  with  protective  Avire-netting 
and  block  the  sashes  so  that  they  cannot  be 
raised  or  lowered  more  than  eight  inches ;  have 
nothing  in  the  main  apartment  that  is  not 
immediately  required  there,  strip  it  of  all  un- 
necessary carpets,  furniture, ornaments,  etc.,  and, 
if  the  weather  be  inclement,  well  warm  it  with 
a  fire  securely  screen-guarded ;  keep  the  doors 
locked,  permitting  only  the  nurses  on  duty  and 
yourself  entry ;  provide  a  sufficient  number  of 
capable  nurses  so  as  to  afford  relief,  for  the 
observation  having  to  be  continuous  is  trying, 
and,  if  the  patient  is  a  male,  a  properly  qualified 
male  nurse  to  assist  them.  The  principles  of 
treatment  then  resolve  themselves  into  (a)  close 
and  careful  nursing  and  constant  supervision ; 
(6)  overfeeding;  (c)  a  keen  watch  for  collapse, 
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and  (d)  the  induction  of  calm  and  sleep.  The 
general  rules  of  nursing  must  necessarily  most 
rigidly  be  observed,  especially  in  view  of  the 
easy  occurrence  of  decubitus  owing  to  the 
patient's  denutritional  condition.  His  impul- 
sivity  of  action  must  be  guarded  by  the  most 
vigilant  surveillance;  he  should  never  for  a 
moment  therefore  be  left  by  himself,  not  be- 
cause he  is  purposefully  suicidal,  but  because 
his  activities  are  of  the  violently  unexpected 
order  and  he  may  suddenly  do  serious  harm 
to  himself  or  others.  He  must  be  kept  in  bed 
continuously.  His  strength  must  from  the  very 
outset  persistently  be  maintained  by  excessive 
feeding — the  great  mistake  in  these  cases  is 
to  imagine  that  enough  is  sufficient — and  if  he 
will  not  eat  and  drink  everj^thing  given  him  he 
must  promptly  and  without  delay  be  fed  through 
the  nasal  tube ;  should  he  refuse  all  nourish- 
ment absolutely,  artificial  alimentation  five  or 
six  times  in  the  twenty-four  hours  at  regular 
intervals  must  conscientiously  be  carried  out. 
At  the  commencement  and  during  the  first  three 
weeks  give  him  in  the  twenty-four  hours  sixteen 
to  eighteen  eggs  and  a  quart  of  good  cream,  with 
milk  or  thickened  barley-water  and  meat  extract, 
or  strong  soups,  or  liquid  calves'  feet  jellies  or 
almond  soup  (blanched  almonds  well  mashed  up 
with  milk  and  the  liquor  extracted  under  a 
strong  press)  in  six  feedings,  i.e.  every  four  hours, 
each  diet  to  measure  three-quarters  of  a  pint, 
and  to  each  to  be  added,  for  the  first  three  or 
four  days,  half  an  ounce  of  good  brandy  or 
whisky,  and  an  occasional  dose  of  strophanthus 
— repeat  the  alcohol  and  strophanthus  whenever 
there  should  be  cardiac  need.  Aiter  the  first 
three  weeks  reduce  the  number  of  feedings  but 
keep  the  quantity  the  same,  ringing  the  changes 
in  dietary  regularly  with  the  occasional  addition 
to  a  feeding  of  a  tablespoonful  of  brown  sugar. 
Do  not  forget  that  your  patient  may  be  thirsty, 
so  give  him  a  good  drink  of  water  by  the  nasal 
tube  now  and  then.  Do  not  be  nervously  timid 
of  renal  and  gastric  complications,  but  just 
press  the  feeding  until  the  body  weight  increases. 
Let  his  nurses  swab  his  mouth  out  frequently 
to  rid  it  of  the  foetid,  sticky,  ropy  secretion 
that  accumulates  about  his  teeth  and  lips. 
Should  there  be  vomiting,  persistent  and  severe, 
give  him  three  or  four  nutrient  rectal  feedings 
per  day  with  repeated  trials  of  nasal  feeding; 
but  slight  or  occasional  attacks  of  vomiting 
need  not  cause  cessation  of  nasal  alimentation 
if  this  be  done  properly.  Constipation  must  be 
met  by  enemas  rather  than  by  purgatives. 
Collapse  must  be  looked  for,  watched  for  and 
anticipated  at  the  earliest  moment,  and  for 
this  alwaj's  have  at  hand  alcohol,  digitalis, 
strychnine  for  subcutaneous  use,  ether,  camphor, 
coffee — they  are  all  of  aid,  but  the  most  efficient 
remedy  of  all  is  the  high  rectal  injection  of  warm 


saline  solutions.  Eor  sedative  and  hypnotic 
effect  rely  only  on  routine  warm  baths  at  a  tem- 
perature of  95°  to  98°  F.,  the  heat  being  main- 
tained at  a  constant  height  throughout  each 
bathing.  Let  the  first  bath  last  fifteen  minutes, 
immersing  the  patient  up  to  the  shoulders,  and 
carefully  watch  the  cardiac  effect;  increase  the 
time  gradually  until  he  can  be  kept  for  three, 
four  or  five  hours  in  the  bath — the  number  of 
baths  and  their  duration  depending  entirely 
on  the  degree  of  excitability  and  their  effect, 
and  they  must  be  regulated  accordingly.  After 
four  or  five  such  administrations  their  sedative 
influence  can  be  noticed ;  he  will  be  in  a  state 
of  comparative  quiescence  so  long  as  he  remains 
immersed,  and  this  alone  is  of  value  as  a  strength 
conservator ;  but  his  baths  will  also  act  as 
sleep-inducers,  and  after  he  has  been  well 
rubbed  down  and  put  to  bed  he  may  have  a 
valuable  sleep  for  an  hour  or  two.  If  his 
cardiac  state  be  one  of  peril,  or  if  his  physical 
exhaustion  be  extreme,  use  saline  transfusions 
and  the  warm  pack — or  employ  the  warm  pack 
alternately  with  warm  baths.  Use  no  mechan- 
ical restraint  at  all,  let  the  warm  pack  take  its 
place — if  he  is  very  violent  the  effect  will  be 
far  more  speedy  as  well  as  more  remedial.  If 
hypnotics  must  be  given,  though  the  baths 
generally  are  quite  sufficiently  calmative  and 
soporific,  they  are  best  administered  in  small 
doses  during  bathing — paraldehj^de,  trional  or 
bromides  being  the  best.  Never  use  the  cold 
bath  or  cold  pack ;  and  for  hyperpyrexia  use 
warm  saline  infusions. 

When  the  patient  after  weeks  of  this  per- 
severing treatment  has  maintained  a  sthenic 
condition  many  of  his  motor  and  psychic 
phenomena  will  lose  their  grave  intensity,  but 
the  flooding  with  food  must  continue  until  the 
body  weight  persists  on  the  up-grade.  One  day 
he  Avill  fall  into  a  deep  natural  sleep  instead  of 
the  induced  and  fitful  somnolences  of  his  excited 
phase,  and  he  will  wake  up  to  commencing 
convalescence ;  little  recrudescences  need  not 
alarm  his  watchers,  they  will  see  a  progressive 
abatement  in  his  symptoms  until  his  environ- 
mental consciousness  begins  to  clear.  And  now 
another  danger  will  have  to  be  weathered : 
unless  the  greatest  pains  be  taken  to  guard 
against  the  induction  of  the  least  fatigue  there 
will  most  probably  be,  as  I  have  unfortunately 
seen  in  a  good  many  instances,  a  distressing 
relapse,  with  all  the  close  and  careful  attention 
and  care  and  hard  work  to  be  gone  through 
again;  he  must  be  kept  completely  at  rest  in 
bed  for  at  least  a  week  after  the  disappearance 
of  his  mental  symptoms — then  and  then  only 
can  one  begin  to  experiment,  with  slow  grada- 
tions, in  activities.  This  being  an  exhaustion 
psychosis  it  is  imperative  for  some  time  to 
avoid  undue  exertion,  as  imperative  as  to  be 
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cautious  in  the  dieting  of  a  recovering  typhoid 
case.  Under  the  very  best  conditions  con- 
valescence will  be  protracted.        J.  F.  G.  P. 

DEMENTIA    PR/ECOX 

It  is  to  Prof.  Kraepelin  of  Munich  that  we 
owe  the  conception  of  dementia  praecox  in 
the  form  now  generally  adopted.  The  intro- 
duction of  the  term,  however,  disturbed  the 
estabHshed  ideas  of  classification  and  traversed 
the  old  conceptions  of  mania  and  melancholia 
so  that  they  became  restricted  in  meaning, 
whilst  the  significance  of  the  word  dementia, 
as  generally  understood  in  this  country,  was 
modified  so  that  it  did  not  necessarily  convey 
-the  idea  of  permanent  mental  enfeeblement. 
It  was,  therefore,  not  surprising  that  at 
first  the  new  generalization  provoked  con- 
troversy and  resulted  in  a  certain  amount  of 
confusion. 

A  generation  ago  it  was  commonly  taught 
that  the  chronic  demented  patients  in  our 
asylums  were  for  the  most  part  wrecks,  over 
which  the  storm  of  some  acute  mental  disorder 
had  passed,  leaving  them  permanently  disabled 
and  unable  to  withstand  the  stress  of  circum- 
stance. Now,  we  find  that  the  majority  of  them 
have  arrived  at  their  present  condition  through 
a  slow  process  of  mental  decay.  Kraepelin  has 
shown  that  these  patients  usually  present 
characteristic  symptoms,  which  frequently  ap- 
pear early  in  the  course  of  the  illness,  and  which, 
taken  together,  form  the  syndrome,  dementia 
praecox. 

At  present  this  syndrome  or  symptom-com- 
plex can  hardly  be  called  a  disease.  Its  cause 
is  unknown,  there  is  no  certain  pathology  or 
morbid  anatomy,  its  clinical  course  is  uncertain, 
its  symptoms  are  extraordinarily  diverse,  and 
"though  the  prognosis  is  generally  looked  upon 
a,s  bad,  every  physician  of  experience  has  met 
with  cases  presenting  typical  symptoms,  which 
ended  in  recovery.  There  is,  moreover,  no 
definite  basis  for  diagnosis,  and  consequently 
dementia  prsecox  cannot  always  be  distinguished 
from  other  mental  disorders.  But,  in  spite  of 
these  difficulties,  there  is  no  doubt  that  Krae- 
pehn's  conception  has  marked  a  distinct  advance 
in  psychiatry,  and  is  of  great  value  from  a 
clinical  point  of  view. 

Etiology.  In  the  great  majority  of  instances 
dementia  prsecox  begins  between  the  twentieth 
and  thirtieth  year,  and  though  it  may  occur  at 
any  age,  it  is  very  rare  after  fifty  years.  There 
is  reason  to  think  that  it  is  especially  common 
among  the  educated  classes.  It  sometimes 
Attacks  those  who  have  successfully  passed 
competitive  examinations  and  others  who  have 
-exhausted  their  nervous  energies  in  working  at 
•undue  pressure.     Both  sexes  are  equally  subject 


to  it.  In  many  cases  it  is  attributed  to  self- 
abuse,  but  there  is  little  evidence  in  support  of 
this  hypothesis.  Hereditary  predisposition  is 
a  powerful  factor,  and  a  bad  family  history 
is  found  in  seventy  per  cent,  of  the  cases  in 
which  the  antecedents  can  be  properly  traced. 
One  form  of  the  disorder  (the  hebephrenic) 
is  almost  always  due  to  innate  mental  instability. 

Clinical  Varieties.  Three  varieties  of  demen- 
tia prsecox  are  described,  viz.  the  hebephrenic, 
the  katatonic,  and  the  'paranoid.  Although 
some  authorities  look  upon  these  as  distinct  and 
independent  mental  disorders,  I  do  not  think 
they  can  be  satisfactorily  differentiated  from 
each  other  to  this  extent.  In  describing  the 
sj^mptoms  of  dementia  praecox  I  have  con- 
sidered the  disorder  as  a  single  symptom- 
complex  ;  but  I  propose,  in  the  first  place,  very 
briefly  to  outline  the  chief  features  of  the 
clinical  varieties  in  question. 

The  hebephrenic  variety  usually  begins  insidi- 
ously, often  at  puberty  or  in  early  adolescence. 
The  progress  of  the  disease  is  slow  and  rarely 
interrupted  by  attacks  of  excitement.  In  the 
early  stages  there  is  often  headache,  sleepless- 
ness and  symptoms  resembling  neurasthenia, 
and  the  gravity  of  the  case  is  frequently  over- 
looked. Suicidal  impulses  are  not  uncommon. 
The  course  downhill  is  undulating,  and  the 
prognosis  is  bad. 

The  katatonic  variety  is  usually  marked  by 
depression,  followed  by  excitement  or  by  stupor, 
and  the  initial  depression  is  frequently  mistaken 
for  melancholia.  As  a  rule  the  onset  is  more 
acute  than  in  the  previous  variety,  and  occurs 
most  commonly  in  early  adult  life  though  some- 
times later.  The  symptoms  tend  to  be  more 
severe,  the  course  more  rapid,  and  the  prognosis 
somewhat  better  than  in  the  hebephrenic 
variety. 

The  paranoid  variety  is  distinguished  by  the 
prominence  of  chronic  delusions,  often  associated 
with  hallucinations.  The  dementia  advances 
more  slowly  than  in  the  preceding  forms.  It 
must  be  understood  that  katatonic  symptoms 
are  apt  to  appear  in  the  course  of  hebephrenia, 
and  that  the  latter  may  pass  into  the  paranoid 
form. 

Of  these  clinical  varieties,  the  paranoid  seems 
to  the  Avriter  most  open  to  criticism.  The 
inclusion  of  such  a  heterogeneous  medley  of 
chronic  delusional  cases  under  the  head  of 
dementia  praecox  makes  this  syndrome  too 
indefinite  and  thus  tends  to  limit  its  usefulness. 

General  Symptoms.  It  will  be  ^\eW  in  the  first 
place  to  consider  those  symptoms  which  are 
almost  invariably  present  in  dementia  praecox. 
They  may  be  described  under  four  heads. 

1.  Dissociation  of  the  Mental  Faculties. 
There  is  an  absence  of  harmony  between 
the   emotions,  the  thoughts   and   the   actions. 
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Impulsive  acts  occur  for  which  no  reason  can 
be  given,  or  there  may  be  meaningless  emotional 
disturbance.  Mental  dissociation  is  a  leading 
feature  of  dementia  prsecox,  and  the  disorder 
has  received  other  names,  such  as  intra-psychic 
ataxia,  dementia  sejunctiva,  schizo-phrenia, 
emphasizing  this.  All  these  terms  denote  a 
splitting  up  of  the  mind  and  an  absence  of 
proper  correlation  between  the  mental  pro- 
cesses. 

2.  Emotional  Indifference.  The  patient  is 
careless  of  what  happens,  and  is  unmoved  by 
the  anxiety  of  friends.  He  loses  interest  in  the 
affairs  of  life. 

3.  Mental  Inaccessibility.  It  is  difficult,  if  not 
impossible,  to  ascertain  the  patient's  thoughts. 
Sometimes  there  is  abnormal  poverty  of  ideas. 

4.  Selective  Decay  of  the  Mental  Faculties. 
In  spite  of  the  symptoms  mentioned,  in  the 
early  stages  of  the  disorder  the  memory  is  good, 
the  perceptions  are  clear,  and  there  is  no  dis- 
orientation or  failure  to  understand  what  goes 
on  around.  In  all  cases  there  is,  nevertheless, 
slow  intellectual  decay,  which  in  many  cases 
progresses  to  a  low-grade  dementia. 

Onset.  Although  dementia  prascox  may  de- 
velop with  dramatic  suddenness,  it  will  be  found 
as  a  rule  that  for  a  long  time  previous  to  the 
actual  breakdown  there  has  been  a  change  in 
disposition.  At  first  there  may  be  no  sign  of 
intellectual  defect,  and  the  school  work  may 
be  well  done;  but  the  boy  is  moody  and 
retiring,  making  few  friends,  is  probably  dis- 
inclined for  games  and  generally  is  looked 
upon  as  peculiar.  On  leaving  school  this 
solitary  disposition  becomes  more  marked,  and 
he  may  suffer  from  attacks  of  depression,  or 
acquire  the  habit  of  indulging  in  reverie  and 
day-dreaming.  Gradually  he  becomes  less  able 
to  attend  to  his  work,  and  possibly  throws  it 
up  without  notice.  Emotional  indifference 
creeps  on ;  and  the  nature  of  the  malady  is 
recognized  when  some  unaccountable  freak  of 
conduct  gives  the  alarm. 

In  another  group  of  cases  the  patient  is 
looked  upon  as  hysterical.  Strange  and  im- 
pulsive acts  pass  for  mere  girlish  waywardness 
due  to  temporary  causes,  and  this  view  is 
strengthened  by  the  fact  that  the  patient  is 
worse  at  the  menstrual  periods — indeed,  at  other 
times  there  may  be  little  amiss. 

In  other  cases  the  early  symptoms  are 
more  distinctly  neurasthenic.  The  patient  is 
always  tired,  suffers  from  pains  and  aches, 
lacks  energy  and  interest  in  former  pur- 
suits, and  becomes  a  nervous  invalid.  But 
months,  or  even  years,  may  elapse  before  the 
mental  deterioration  is  manifest.  Many  of 
these  patients  suffer  from  obsessions  leading 
them  to  perform  stupid  acts.  Others  are 
troubled    with    imperative    ideas :     e.  g.    blas- 


phemous or  obscene  thoughts  obtrude  them- 
selves upon  the  mind. 

Dementia  prsecox  may  also  begin  with  an 
attack  of  depression  closely  resembling  tlae 
depressed  stage  of  maniacal  depressive  insanity. 
There  may  be  mental  retardation,  accompanied 
by  feelings  of  intense  misery,  with  possibly 
delusional  interpretations  of  mental  suffering. 
In  one  such  case  it  was  ascertained  during  a 
remission  that  for  fully  six  months  before  the 
disorder  was  recognized  the  patient  had  con- 
cealed from  her  relatives  and  all  who  knew  her 
definite  obsessional  impulses  to  commit  suicide, 
lb  was  noteworthy  that  when  she  relapsed  there 
were  obvious  symptoms  of  maniacal  excitement. 

In  other  cases  katatonic  excitement  is  the 
earliest  symptom,  and  for  a  time  the  condition 
of  the  patient  closely  resembles  acute  mania. 
Sometimes,  as  noted  above,  the  attention  of 
relatives  is  first  roused  by  some  peculiar  act  for 
which  no  adequate  reason  is  forthcoming.  Thus 
a  medical  student  sent  a  telegram  to  his  mother 
stating,  without  the  slightest  foundation,  that 
his  grandfather  was  dead.  One  girl  suddenly 
struck  a  complete  stranger,  whom  she  saw  on 
the  platform  of  a  Continental  railway  station, 
because  she  believed  she  was  about  to  murder 
her;  and  another,  without  warning,  threw  a 
teacup  at  a  clergyman  during  family  prayers  ! 

Sometimes  the  first  symptom  is  a  suicidal 
attempt,  though  the  patient  may  not  be  seri- 
ously depressed,  nor  labour  under  any  over- 
mastering emotion.  Sometimes  an  outrageous 
and  grotesque  statement  is  made,  indicating  an 
absurd  delusion,  or  there  may  be  vivid  and 
terrifying  hallucinations.  But  careful  analysis 
of  the  past  history  of  the  patient  almost  invari- 
ably shows  such  outbreaks  are  not  the  true 
beginning  of  the  malady. 

Symptoms  in  the  Emotional  Field.  We  have 
seen  that  there  is  usually  apathy  and  lack  of 
interest  in  the  aft^airs  of  life.  In  many  cases, 
however,  before  this  emotional  indifference  is 
developed,  there  are  attacks  of  depression  or  of 
exaltation.  Sudden  and  violent  outbursts  of 
weeping  occur,  apparently  causeless,  and  some- 
times accompanied  by  suicidal  impulses.  A 
more  frequent  symptom  is  senseless  laughter; 
or  perhaps  the  patient  smiles  to  himself  quietly, 
as  if  at  some  amusing  idea.  On  being  asked  to 
share  the  joke  with  others,  however,  he  gives 
no  answer,  or  one  that  is  qu.ite  irrelevant. 

As  the  disease  progresses  the  lack  of  interest 
noted  above  increases.  There  is  a  grox^dng 
neglect  of  the  claims  of  duty.  The  feelings  of 
those  near  and  dear  are  ignored,  the  appeal  of 
love  is  unheeded,  and  ambition  is  no  longer  a 
spur  to  action.  Spealdng  generally,  the  whole 
emotional  level  is  lowered. 

A  young  man  or  woman,  who  a  few  months 
ago  seemed  full  of  promise  and  enthusiasm,  has 
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so  changed  that  a  mother's  visit  scarcely  awakes 
any  response.  No  interest  is  taken  in  family 
affairs;  an  occasional  silly  laugh  crushes 
attempts  at  conversation,  and  it  is  evident  that, 
though  the  body  remains  healthy,  the  com- 
plexion good,  and  even  the  expression  of  the 
face  little  changed,  the  beloved  child  is  no  longer 
there.  What  is  left  is  an  incoherent  complex 
of  memories  and  associations,  working  auto- 
matically in  a  physical  machine  strong  enough 
to  last  the  average  span  of  human  life. 

The  intellectual  faculties,  as  already  explained, 
undergo  progressive  degeneration,  though  for 
some  time  there  may  be  no  obvious  disorder  of 
perception  or  of  memory,  and  the  ability  to 
understand  what  goes  on  may  be  normal  so  long- 
as  little  mental  effort  is  needed. 

The  most  prominent  intellectual  defect  is  a 
weakening  of  attention,  which  usually  accom- 
panies the  emotional  indifference.  The  patient 
cannot  fix  his  attention  in  the  normal  manner, 
nor  can  he  grasp  new  conditions  and  adapt  him- 
self to  circumstances.  On  the  other  hand,  his 
attention  may  be  morbidly  fixed  upon  one  subject 
to  the  exclusion  of  others — a  mental  condition 
sometimes  called  "fascination" — or  states  of 
reverie  occur,  in  which  external  affairs  are 
ignored,  and  the  thoughts  wander  undirected 
by  the  conscious  will. 

In  katatonic  excitement  the  sequence  of  ideas 
is  frequently  strangely  mixed.  Words  or  frag- 
ments of  words  are  jumbled  together  into  new 
words  or  phrases  called  "neologisms."  These 
are  generally  devoid  of  sense,  and  the  result  is 
a  condition  of  verbal  incoherence  which  the 
term  "  word  salad  "  aptly  describes.  Corre- 
sponding to  this  intellectual  incoherence  there 
is  a  high  degree  of  excitement. 

In  the  early  stages  hallucinations  of  any  of 
the  senses  frequently  occur,  but  they  rarely 
continue  throughout  the  course  of  the  disease. 

It  would  serve  little  purpose  to  describe  the 
various  delusions  that  may  occur  in  the  paranoid 
variety  of  dementia  prsecox.  They  fall  into  three 
groups  : — (1)  melancholic,  (2)  persecutory,  (3) 
grandiose.  Not  rarely  all  these  occur  in  the 
same  patient  in  successive  stages,  and  they  are 
frequently  accompanied  by  hallucinations.  In 
some  cases  the  delusions  relate  to  sexual  matters, 
e.  g.  that  unseen  agencies  at  night  commit 
abominable  outrages.  Or  the  experiences  may 
be  pleasurable,  as  when  mystical  visitations  are 
experienced,  leading  to  elation  or  ecstasy. 

In  other  cases  strange  grotesque  delusions 
develop.  Thus,  a  youth  stated  that  there  was 
air  in  his  veins  and  that  he  wanted  them  opened 
in  order  to  let  the  ventricles  go  round.  A  lady 
who  had  been  talking  to  herself  explained  that 
she  had  been  talking  to  the  "  holy  viper  "  ;  and 
another,  without  the  slightest  reason,  accused 
her  father  of  impossible  and  grossly  indecent 
16 


conduct.  It  will  be  noticed  that  these  delusions 
do  not  arise  from  an  exaggeration  or  distortion 
of  actual  occurrences,  but  are  the  vagaries  of  a 
mind  which  is  unable  to  offer  criticism  or  resist- 
ance. No  doubt  the  hallucinations  and  the 
delusions  of  dementia  praecox,  like  dream 
thoughts,  may  be  symbolically  distorted  repre- 
sentations of  memory  pictures  and  repressed 
wishes,  but  in  no  other  mental  disorder  are  the 
ideas  so  bizarre  and  so  remote  from  the  realm  of 
ordinary  experience. 

As  time  goes  on  the  intellectual  decay  pro- 
gresses until  a  permanent  state  of  dementia  is 
reached.  The  degree  of  this  mental  enfeeble - 
ment  varies  greatly.  A  few  patients  are  able 
to  return  to  ordinary  life,  and  some  recover 
sufficiently  to  be  useful  members  of  society 
under  guarded  surroundings,  but  the  majority 
sink  into  a  low-grade  dementia,  and  of  these 
many  need  continuous  care  on  account  of  their 
impulsive  tendencies  and  degraded  habits. 

Disorders  of  conduct  are  the  most  frequent 
and  the  most  striking  symptoms  of  dementia 
:  praecox,  and  as  a  rule  they  seem  to  be  auto- 
matic and  without  conscious  sanction.  The 
patient  is  not,  however,  really  unconscious,  but 
knows  what  he  is  doing,  though  he  can  give  no 
satisfactory  explanation  of  his  peculiar  be- 
haviour. These  disorders  of  conduct  occur  in 
great  variety.  They  may  be  divided  into  in- 
active states,  imitative  and  repetitive  move- 
1  ments,  and  impulsive  actions. 

Inactive  states  may  be  passive  or  resistive. 
Stupor  is  common.  It  generally  occurs  early, 
especially  in  the  katatonic  variety,  but  rarely 
lasts  more  than  a  few  weeks  without  modifica- 
tion. It  may  be  looked  upon  as  an  incident  in 
the  development  of  the  disease,  and  usually 
follows  or  precedes  an  attack  of  excitement. 

The  condition  of  a  patient  in  katatonic  stupor 
is  remarkable.  No  sign  of  recognition  is  given, 
no  interest  is  taken,  whatever  happens.  The 
events  of  the  day,  the  changes  of  nurses,  the 
visits  of  friends,  the  examination  by  the  doctor, 
are  all  unheeded,  and  he  is  apparently  insensible 
to  pain.  Food  is  not  taken  unless  it  is  placed 
in  the  pharynx,  when  it  is  automatically 
swallowed.  In  some  cases  tube-feeding  is 
required  to  prevent  starvation.  The  dejecta 
pass  unnoticed,  and  saliva  dribbles  from  the 
mouth.  The  patient  appears  to  be  com- 
pletely indifferent  to  the  normal  requirements 
of  life. 

Many  such  patients  are  cataleptic.  If  a  limb 
be  raised  it  remains  uplifted,  and  speaking 
generally,  any  attitude  in  which  the  body  is 
placed  is  maintained.  This  condition  has  been 
termed  "  Flexibilitas  cerea  "  and  depends  upon 
a  morbid  susceptibility  to  suggestion.  More 
frequently  the  cataleptic  condition  is  less  pro- 
nounced, and  though  an  upraised  limb  remains 
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for  a  short  time  in  a  constrained  attitude,  it 
slowly  sinks  to  a  more  comfortable  position. 

Stupor  is  not  inconsistent  with  intelligence, 
and  the  mind  is  more  active  than  it  seems.  One 
lady  suddenly  startled  a  colleague  of  mine  by 

exclaiming  one  morning,   "  Well,  Dr.  K ! 

You  have  got  your  reward  !  "  These  were  the 
first  words  that  an  almost  inanimate  object 
had  spoken  for  four  months.  On  being  ques- 
tioned she  explained  that  a  short  time  before 
she  had  heard  the  nurse  complain  of  the  trouble 

involved  in  the  tube-feeding,  and  that  Dr.  K 

had  responded,  "  We  shall  have  our  reward  some 
day."  Similar  incidents  are  not  uncommon, 
and  it  behoves  nurses  and  others  who  come  in 
contact  with  such  patients  to  be  extremely 
careful  as  to  what  they  say  in  their  presence. 

In  the  condition  called  negativism  patients 
resist  suggestion.  If  left  alone  they  give  little 
trouble,  but  when  asked  to  do  anything  there 
is  immediate  resistance.  They  will  not  get  up, 
or  dress,  or  go  out,  or  come  in,  or  go  to  bed, 
without  opposition  ;  and  the  daily  routine  can 
only  be  carried  out  by  force.  Many  have  to  be 
forcibly  fed,  though  they  will  often  take  food 
within  reach  if  they  think  they  are  unobserved. 
In  like  manner  they  take  a  furtive  interest  in 
what  goes  on,  and  very  likely  read  letters  or 
newspapers  that  are  left  about. 

Mutism,  the  refusal  to  speak,  is  a  compara- 
tively common  symptom,  and  may  last  for  many 
years.  Occasionally  patients  who  decline  to 
speak  write  excellent  letters  to  their  friends. 

Refusal  of  food  may  also  persist  for  months. 
One  patient  who  recovered  sufficiently  to  go 
home  could  not  give  any  reason  for  this  per- 
sistent refusal.  She  appeared  to  have  no  par- 
ticular delusion,  and  was  not  depressed. 

The  refusal  to  get  out  of  bed,  regardless  of  the 
convenience  of  others  or  of  the  claims  of  duty, 
is  another  common  symptom  in  the  early  stages. 

Imitation  of  words  heard  (echolalia)  or  of  acts 
performed  by  another  (echopraxis)  is  occasion- 
ally observed. 

Repetitive  acts  of  various  kinds  are  more 
common.  Words,  phrases  or  sentences  are 
constantly  and  monotonously  repeated  (verbi- 
geration). One  lady  reiterated  many  hundreds 
of  times  a  day,  "  I  want  to  go  out  on  to  the  wet 
grass,"  with  the  occasional  variant,  "  Give  me 
the  key  and  let  me  go  out  on  the  wet  grass." 

All  kinds  of  movements  of  the  limbs  or  of  the 
body  may  be  repeated  in  the  same  stereotyped 
way.  Thus,  one  patient  invariably  steps  high 
with  one  leg  when  walking,  another  constantly 
rubs  her  hands,  until  corns  are  produced,  and 
another,  at  every  visit,  is  found  dancing  on  one 
leg  and  at  the  same  time  holding  up  the  opposite 
hand  and  touching  the  wall. 

In  other  cases  peculiar  habits  in  writing 
appear.     Printed  matter  is  copied  with  scrupu- 


lous care  into  manuscript  books,  or  the  hand- 
writing becomes  strange  and  new  characters 
are  introduced ;  or  more  commonly  page  after 
page  is  covered  with  seaseless  repetitions  of 
phrases  or  sentences. 

Mannerisms,  grimaces  and  antics  occur  in 
such  great  variety  that  a  detailed  description 
is  impossible.  Many  patients  shake  hands  in  a 
way  that  betrays  them,  extending  the  hand 
stiffly  and  awkwardly,  and  not  grasping  that 
of  the  visitor.  Others  hold  themselves  in  some 
peculiar  attitude,  which  becomes  habitual. 
Some  put  out  their  lips  and  nostrils  in  a  charac- 
teristic fashion  known  as  schnauz-krampf . 

Impulsive  actions  are  especially  common. 
Suicidal  attempts  are  by  no  means  rare.  They 
do  not  arise  out  of  intense  misery,  nor  from  a 
desire  to  escape  danger  or  disgrace ;  but  are 
apparently  purposeless,  or  if  any  cause  be 
assigned  it  is  trivial.  Occasionally  we  meet 
with  a  complete  cessation  of  the  wish  to  live, 
and  the  patient  may,  nevertheless,  be  well 
occupied  and  even  cheerful.  Sometimes,  chiefly 
in  recent  cases,  some  vivid  and  overpowering 
hallucination  awakens  a  blind  impulse  towards 
self-destruction. 

As  the  malady  develops  the  conduct  of  pre- 
cocious dements  frequently  becomes  trouble- 
some in  the  extreme.  Many  are  destructive, 
wantonly  pulling  things  to  pieces,  tearing  up 
clothes  or  pulling  down  curtains.  Many  are 
faulty  in  their  habits,  and  some  unspeakably 
perverse.  Towards  nurses  and  other  patients 
they  may  be  violent  and  even  dangerous, 
kicking  or  striking  in  a  perfectly  gratuitous 
fashion.  Needless  to  say,  their  care  involves 
constant  anxiety  and  endless  trouble. 

Physical  Symptoms.  Much  has  been  written 
upon  the  physical  symptoms  of  dementia 
prsecox,  but  none  of  these  are  sufficiently 
constant  to  give  much  help  in  diagnosis.  One 
group  are  the  stigmata  of  degeneration,  which 
may  be  found  in  any  variety  of  mental  disease  as 
well  as  in  the  sane  and  healthy. 

Alterations  in  the  reflexes,  irregularity  of  the 
pupils  and  other  nervous  symptoms  have  been 
observed.  Dermatographia  is  common  in  kata- 
tonic  stupor.  Somatic  disorders,  indigestion, 
constipation ;  altered  conditions  of  the  skin  and 
hair;  slow  capillary  circulation  in  the  ex- 
tremities ;  alterations  in  the  number  of  leuco 
cytes  in  the  blood,  and  other  signs  of  ill-health 
occur,  especially  in  the  early  stages.  Not 
infrequently,  however,  patients  are  attacked 
whose  general  health,  judged  by  ordinary 
standards,  is  excellent  and  even  robust.  More- 
over, the  existence  of  serious  mental  infirmity 
generally  alters  the  habits  and  manner  of  living 
so  that  some  concomitant  physical  disabihty 
must  be  expected. 

Pathogenesis.     Very  little   is   known  of   the 
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morbid  processes  underlying  the  development 
of  dementia  praecox.  There  are,  however,  three 
views  as  to  the  essential  nature  of  the  disorder, 
viz.  that  it  arises  from  toxaemia,  from  structural 
defect,  or  that  psychogenous  factors  are  all- 
important. 

Toxcemia.  According  to  this  hypothesis  an 
endogenous  toxin  or  some  noxious  agent  pro- 
duced by  metabolic  changes  poisons  the  nervous 
tissues.  The  fact  that  many  patients  are 
decidedly  out  of  health  in  the  early  stages 
supports  this  view,  as  does  the  frequency  with 
which  loss  of  flesh,  skin  disorders  and  abnormal 
sebaceous  secretion  occur.  But  nothing  definite 
is  known  of  any  such  toxic  agent,  and  the 
attempts  to  trace  alterations  of  glandular 
function  have  met  with  little  success. 

Structural  Defects.  Some  authorities  have 
observed  deficiency  of  cortical  elements  and,  in 
particular,  a  degeneration  of  intracortical 
association  fibres.  Others  assume  an  innate 
instability  of  the  nervous  mechanism,  which 
breaks  down  when  exposed  to  the  stress  of 
adolescence.  It  must,  however,  be  admitted 
that  as  yet  no  histological  changes  have  been 
demonstrated  which  can  be  considered  peculiar 
to  dementia  praecox. 

Psychogenous  Factors.  In  contrast  to  the 
preceding,  but  not  necessarily  inconsistent  with 
them,  is  the  belief  that  dementia  praecox  is 
largely  the  result  of  psychological  causes. 
From  this  point  of  view,  the  disorder  resolves 
itself  into  a  failure  of  the  mental  faculties  to 
adapt  themselves  to  the  conditions  of  life.  The 
mental  make-up  is  such  that  confhcting 
instincts  instead  of  developing  the  personality, 
break  it  up,  and  secondary  products  appear  in 
the  shape  of  impulses  and  habits  of  an  abnormal 
kind,  unchecked  by  any  controlling  influence. 

Psycho-analysis  has  demonstrated  that  the 
symptoms  in  dementia  praecox  can  generally 
be  traced  to  past  experiences  and  repressed 
desires,  so  that  the  grotesque  actions  may  be 
said  to  resemble  the  vagaries  of  dreams  and 
hysterical  symptoms  in  consisting  of  symbols 
.of  wish-fulfilments.  It  becomes  evident  that 
the  peculiarities  of  this  disorder  are  not  so 
isolated  and  incoherent  as  they  appear,  but 
are  dependent  upon  "  buried  complexes  "  and 
arise  from  the  impossibility  of  realizing  desires 
and  instincts  in  a  way  that  satisfies  the  person- 
ality in  its  social  relationships. 

It  must  be  remembered,  however,  that 
psycho-analysis  is  especially  difficult  in  dementia 
praecox,  and  though  it  has  done  much  to  explain 
the  origin  and  meaning  of  symptoms,  little  light 
has  been  thrown  upon  the  fundamental  prob- 
lems :  e.  g.  why  these  patients  cannot  adapt 
themselves  to  the  difficulties  of  life ;  why  they  re- 
act in  this  extraordinary  way  ;  why  they,  unlike 
hysterical  and  psychasthenic  patients,  pass  into 


dementia  in  the  great  majority  of  cases  ;  and, 
lastly,  why  it  is  the  rule  for  this  to  be  arrested 
after  a  time  and  an  equihbrium  reached  at  a 
lower  level  of  intelligence  ? 

Diagnosis.  In  many  cases  it  is  impossible, 
at  a  single  interview,  to  make  a  correct  diagnosis ; 
indeed,  as  Kraepelin  has  pointed  out,  it  is 
frequently  necessary  to  watch  the  course  of 
the  disorder  over  a  considerable  period.  The 
difficulty  of  diagnosis  chiefly  appears  in  respect  to 
hysteria  and  psychasthenia,  maniacal  depressive 
insanity,  confusional  insanity  and  paranoia. 

In  the  early  stages  there  may  be  obsessions 
resembUng  those  in  psychasthenic  states  and 
the  impulsive  conduct  of  patients  is  often 
thought  to  be  due  to  hysteria,  an  explanation 

j  less  apt  to  be  resented  than  that  of  mental 
infirmity.     But,  if  a  careful  inquiry  be  made 

j  into  the  history,  the  grave  nature  of  the  malady 
is  usually  perceived.  In  dementia  praecox  as 
a  rule  patients  are  not  anxious  about  themselves 
and  have  little  insight  into  their  condition, 
whilst  in  the  neuroses,  on  the  contrary,  emo- 
tional indifference  is  extremely  rare. 

!  In  those  cases  of  dementia  praecox  in  which 
the  symptoms  remit  from  time  to  time,  the  diffi- 

j  culty  of  distinguishing  it  from  maniacal  depres- 
sive insanity  is  great.  Pre-occupation,  reverie, 
smiling  without  reason,  dullness,  the  presence 
of  faulty  habits,  and  especially  any  sign  of  men- 
tal dissociation,  and  the  presence  of  grotesque 
delusions,  lead  one  to  suspect  the  former. 

]       In  acute  confusional  insanity  there  are  at  the 

j  outset,  disorientation  and  loss  of  memory,  symp- 
toms which  appear  late  in  the  course  of  dementia 
praecox.  The  bodily  condition  is  rarely  good 
and  fleeting  hallucinations  are  more  frequent. 

In  paranoia  the  delusions  are  more  systema- 
tized than  in  the  paranoid  variety  of  dementia 
praecox,  and  planned  acts  of  violence  are  com- 
paratively common,  whilst  the  appearance  of 
dementia  is  longer  delayed. 

It  must  be  admitted  that  in  the  absence  of 
clear  indication  of  mental  deterioration,  the 
diagnosis  of  dementia  praecox  is  often  difficult, 
as  it  is  unwise  to  place  too  much  stress  on  the 
mannerisms  and  other  striking  symptoms,  which 
are  by  no  means  pathognomonic.  Still,  if  the 
history  be  trustworthy,  and  if  there  have  been 
opportunities  for  watching  the  case  for  a  long 
time,  all  uncertainty  generally  disappears.  In 
the  early  stages,  however,  especially  when  the 
symptoms  are  acute,  it  is  best  to  defer  giving 
any  opinion  as  to  the  nature  of  the  case. 

Prognosis.  It  is  stated  that  eight  per  cent, 
of  the  hebephrenic  cases  and  thirteen  per 
cent,  of  the  katatonic  recover  sufficiently  to 
return  to  home  life ;  but  very  few  indeed  of 
the  paranoid  cases  improve. 

Some  authorities  maintain  there  is  never 
complete  recovery,  and  that  dementia  praecox 
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always  leaves  its  mark  in  some  defect  or  mental 
twist.  A  considerable  number  of  the  hebe- 
phrenic and  katatonic  cases  greatly  improve 
and  attain  mental  stability  on  a  lower  plane 
than  normal.  They  may  lead  useful  lives  under 
sheltered  conditions. 

But  in  the  majority  of  cases  the  disorder 
progresses  until  an  extreme  degree  of  mental 
enfeeblement  is  reached. 

It  is,  unfortunately,  impossible  to  forecast 
the  course  of  a  particular  case  with  any  degree 
of  confidence.  Those  presenting  considerable 
mental  dissociation  are  usually  the  most 
unfavourable;  whilst  acute  katatonic  cases, 
whether  of  excitement  or  stupor,  frequently  do 
surprisingly  well. 

Treatment.  So  varied  are  the  symptoms  of 
dementia  prsecox  that  any  satisfactory  discus- 
sion of  its  treatment  involves  the  discussion  of 
the  treatment  of  all  forms  of  mental  disorder. 
It  may  be  necessary  to  deal  with  sudden  waves 
of  despair,  with  furious  excitement,  with  apathy, 
or  with  obstinate  resistiveness. 

Unfortunately,  no  specific  mode  of  treatment 
is  known,  nor  does  success  attend  empirical 
methods  of  combating  the  various  symptoms. 
In  the  great  majority  of  cases  the  disorder  pro- 
gresses in  spite  of  all  efforts  to  arrest  it,  and  it 
seems  to  make  little  difference  in  the  long  run 
whether  asylum  care  be  secured  early  or  late, 
or  whether  special  remedies,  e.  g.  Weir-Mitchell 
treatment,  electric  baths,  massage,  gymnastics 
and  so  forth  be  adopted.  Drugs  are  of  little 
service, whilst  the  use  of  sedatives  is  often  hurtful. 

There  is  reason  to  think  that  careful  individual 
treatment  with  frequent  changes  of  scene  tends 
to  delay  mental  enfeeblement,  and  that  the 
re-education  of  patients  already  demented  is 
possible  to  a  certain  extent.  On  the  other  hand, 
not  a  few  patients  deteriorate  progressively  until 
intelligence  completely  vanishes  in  spite  of 
devoted  and  unremitting  care. 

In  the  few  cases  reported,  psycho-analysis 
seems  to  have  had  no  therapeutic  value.  Some 
cases  of  improvement  after  the  administration 
of  thyroid  extract  and  other  preparations  of 
animal  tissues  have  been  recorded ;  but,  although 
these  have  been  extensively  used,  this  line  of 
treatment  has  proved  very  disappointing. 

At  present,  therefore,  we  can  do  little  more 
than  provide  good  hygienic  surroundings  and 
ensure  careful  nursing  and  supervision,  whilst 
trjdng  in  every  possible  way  to  awaken  fresh 
interests  in  life. 

Few    diseases  are  more  discouraging  to  the  i 
physician;  few  more  costly  to  society.     B.  P. 

INSANITY  AND   ALCOHOLIC  INTEMPERANCE 

The  frequent  association  of  alcoholism  with 
insanity  is  shown  by  the  statistical  tables  of 


the  Lunacy  Commissioners,  from  which  it 
appears  that  alcohol  was  assigned  as  a  cause 
of  the  insanity  in  22-1  per  cent,  of  male  and 
8-7  per  cent,  of  female  patients  admitted  into 
asylums  in  England  and  Wales  during  the  years 
1907,  1908  and  1909,  while  in  five  per  cent, 
of  all  cases  of  insanity  there  was  found  to  be  a 
family  history  of  alcoholism.  The  incidence 
appears  to  be  greater  in  the  pauper  than  in  the 
private  class  and  in  both  classes  greater  in  men 
than  women.  Intemperance  may  be  the  ex- 
pression of  inheritance  of  an  unstable  nervous 
system,  and  undoubtedly  in  some  cases  where 
insanity  has  been  attributed  to  the  effects  of 
alcohol,  intemperance  has  been  merely  the  first 
symptom  of  mental  disorder.  The  report  of 
the  inspector  under  the  Inebriates  Act  for 
1909  shows  that  of  800  women  admitted  to 
reformatories  at  least  436  of  the  parents  were 
either  insane,  epileptic  or  inebriate,  while  the 
tables  of  the  Lunacy  Commissioners  show  that 
of  the  average  number  of  patients  admitted 
to  asylums  where  alcohol  was  attributed  as  a 
cause  twenty-seven  per  cent,  of  men  and  thirty- 
one  per  cent,  of  women  had  a  family  history  of 
insanity,  epilepsy,  neuroses,  eccentricity  or 
alcoholism.  In  private  practice  I  have  found 
this  percentage  as  high  as  forty-six.  Again,  a 
very  large  proportion  of  women  admitted  under 
the  Inebriates  Act  are  found  to  be  defective 
in  mental  capacity.  In  estimating  the  im- 
portance of  inherited  tendency  in  the  production 
of  alcoholism  the  factor  of  example  and  environ- 
ment generally  must  not  be  overlooked.  Un- 
doubtedly many  acquire  in  childhood,  by 
example,  the  habit  of  taking  alcohol  to  excess, 
and  in  others  defective  care  and  insufficient 
education  as  to  the  dangerous  effect  of  alcohol, 
or  a  life  of  excitement  in  which  alcohol  is  taken 
for  pleasure  or  to  "stimulate"  or  soothe  a 
tired  nervous  system,  lead  to  disaster.  The 
effect  of  alcoholic  excess  on  the  nervous  system 
varies  greatly  in  different  individuals,  some 
being  able  to  take  large  quantities  for  years 
without  damage,  although  perhaps  at  the  same 
time  the  vascular,  renal,  gastric  or  hepatic 
organs  are  seriously  affected,  while  in  others  the 
nervous  system  will  be  injured  by  comparatively 
small  quantities  and  other  organs  be  almost 
unaffected.  Dr.  Mott  has  draAvn  attention 
to  the  infrequency  with  Avhich  cirrhosis  of  the 
liver  is  found  in  those  dying  of  insanity  the 
result  of  alcoholism. 

Alcohol  may  act  as  a  direct  poison  and  cause 
an  acute  toxic  insanity,  or  may  act  indirectly 
by  inducing  degenerative  changes  in  the  brain 
and  nervous  system  and  other  organs  and  so 
lead  to  chronic  mental  disorder. 

Although  drunkenness  is  not  technically 
looked  upon  as  insanity,  yet  the  law  in  some 
respects  regards  the  drunken  person  as  insane. 
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He  cannot  while  drunk  make  a  valid  wdll  or  enter 
into  a  binding  contract  and,  if  violent,  he  may 
be  excused  from  having  had  evil  intention. 

It  is  not  necessary  to  consider  the  form  of 
acute  alcoholic  poisoning  of  the  mind  known  as 
drunkenness,  further  than  to  say  that  one  man 
is  drunk  and  disorderly,  another  is  drunk  and 
incapable  or  even  "  dead  drunk,"  one  is  maudlin 
and  depressed,  another  is  talkative,  boastful 
and  excited,  and  another  simply  fuddled  and 
stupid,  and  that  these  differences  are  reflected 
in  the  various  forms  of  alcoholic  insanity. 

L  Of  the  acute  insanities  from  drink  the 
first  and  most  familiar  is  Delirium  Tremens,  an 
acute  toxic  insanity  coming  on  in  the  chronic 
drinker  often  conditioned  by  trauma  or  other 
acute  illness,  occasionally  febrile  and  charac- 
terized by  marked  tremor,  insomnia,  busy 
delirium  with  very  active  hallucinations  of 
sight  and  hearing  associated  with  terror,  in- 
coherent chattering  or  shouting,  disorientation 
of  time  and  place,  and  violent  struggling  and 
resistance  to  food  and  other  attentions,  often 
leading  to  exhaustion.  The  patient,  if  neglected, 
may  commit  suicide  either  accidentally  or 
purposely.  As  the  attack  usually  subsides  in 
a  few  days  under  treatment  at  home  or  in  a 
hospital,  asylum  care  is  not  often  needed,  but 
may  be  necessary  if  there  is  great  violence  or 
danger  or  if  the  attack  does  not  pass  off  in 
a  few  days  but  continues,  as  it  may  do,  into 
an  insanity  lasting  some  weeks. 

2.  Closely  allied  to  delirium  tremens  are  cases 
of  Acute  Delirium  from  alcohol.  In  such  cases 
the  attack  begins  with  confusion  of  mind, 
restlessness  and  insomnia,  and  there  is  often 
some  rise  of  temperature.  There  is  frequently 
gastritis  and  temporary  albuminuria.  The 
speech  becomes  incoherent  and  there  are 
hallucinations  of  the  various  senses,  especially 
of  sight,  hearing  and  taste,  without,  however, 
the  characteristic  terror  of  delirium  tremens 
and  with  much  less  tremor.  Disorientation 
is  marked,  refusal  of  food  is  common,  the  tongue 
becomes  dry  and  brown,  the  pulse  feeble  and 
rapid,  there  is  loss  of  control  over  bladder  and 
rectum,  and  prostration  which  may  end  in  coma 
and  death.  The  course  is  not  short  and  rapid 
like  delirium  tremens,  but  may  continue  for 
some  weeks,  recovery  taking  place  slowly.  In 
some  cases  the  acute  delirium  is  found  to  be 
associated  with  peripheral  neuritis,  and  is  then 
the  forerunner  of  Korsakoff's  disease  {q.  v.). 

3.  Another  acute  alcoholic  insanity  of  great 
medico-legal  importance  is  Acute  Transitory 
Mania,  or  "mania  a  potu."  The  individual 
after  perhaps  a  comparatively  small  quantity 
of  alcohol  becomes  quarrelsome,  angry,  im- 
patient of  the  least  opposition,  pugnacious, 
violent,  destructive  and  homicidal.  He  raves 
a.nd  struggles  in  blind  fury,  and  consciousness  is 


profoundly  affected,  so  that  when  the  attack 
has  passed  off,  perhaps  in  a  few  hours,  the 
patient  has  no  knowledge  or  perhaps  only 
a  blurred  memory  of  his  conduct,  and  may 
find  that  he  has  sustained  an  injury  or  has 
committed  a  homicidal  act  which  he  cannot 
remember. 

4.  Acute  Insanity  from  alcoholism  may  arise 
in  those  who  have  been  drinking  for  a  longer 
or  shorter  period,  and  may  take  either  the  form 
of  maniacal  excitement  of  varying  degrees  of 
intensity  or  of  melancholic  depression.  The 
maniacal  states,  however,  are  the  more  common. 
Chronic  drinkers  are  liable  to  have  attacks,  in 
which  a  gradually  increasing  irritability  leads 
to  excitement,  insomnia,  hostility  to  those 
about  them,  often  ending  in  impulsive  violence 
or  destructiveness  or  an  impulsive  suicidal 
attempt.  Hallucinations  and  delusions  may 
arise,  with  a  varying  degree  of  confusion  and 
incoherence,  and  there  is  total  inability  to  follow 
occupation.  Such  attacks  may  quickly  pass 
off  if  the  patient  can  be  restrained  from  taking 
alcohol,  and  even  if  sufficiently  bad  to  be  certi- 
fied as  insane  he  may  rapidly  recover  but  remain 
resentful  and  litigious  about  the  steps  which 
have  been  taken  for  his  care. 

In  other  cases,  however,  the  excitement  is 
sufficiently  intense  to  justify  detention  for 
some  months,  and  is  accompanied  by  insomnia, 
incoherence,  hallucinations  and  confusion  of 
mind .  In  many  there  is  great  exaltation  of  ideas , 
at  first  suggesting  the  early  stage  of  general 
paralysis ;  but  in  purely  alcohohc  cases  the  pupils 
act  to  light  and  are  rarely  unequal,  the  speech, 
although  blurred,  has  not  the  characteristic 
affection  of  general  paralysis,  the  tongue  and 
face  show  only  fine  tremor,  the  writing,  though 
tremulous,  does  not  show  defects  in  spelling  or 
omission  of  letters,  the  knee-jerks,  if  altered  at 
all,  tend  to  diminution  rather  than  exaggera- 
tion. Hallucinations  are  far  more  common 
in  alcoholic  insanity.  Moreover,  with  abstinence 
from  alcohol  the  disorder  is  commonly  recovered 
from,  whereas  general  paralysis  is  progressive 
and  is  almost  invariably  associated  with  a 
previous  history  of  syphilis.  Almost  all  acute 
alcoholic  cases  are  resentful  of  control,  being 
among  the  most  troublesome  cases  in  asylums, 
and  apt  to  be  litigious  on  release  and  to  relapse 
on  returning  to  former  habits.  In  some  cases, 
however,  an  acute  insanity  from  alcohol  is 
such  a  severe  warning  to  the  patient  that  he 
becomes  an  abstainer. 

If  the  attack  be  one  of  mental  depression 
it  is  most  likely  to  be  accompanied  by  suspicion, 
especially  as  to  the  fidelity  of  husband  or  wife, 
and  by  ideas  of  persecution  which  are  based  on 
hallucinations.  The  impulsive  suicidal  tendency 
frequent  to  all  alcoholics  is  especially  likely  to 
be  present  where  there  is  mental  depression. 
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5.  Chronic  Delusional  Insanity  often  results 
from  chronic  alcoholism.  In  such  cases  the 
mental  disorder,  although  it  may  assume  any 
of  the  groupings  of  delusions  of  persecution 
is  often  of  the  "  physical  persecution  "  type, 
the  patient  believing  himself  to  be  electrified, 
X-rayed,  "  pumped  up,"  murdered  or  drugged. 
The  parsesthesise  resulting  from  changes  in  the 
peripheral  nerves  or  cortex  are  misinterpreted 
by  the  patient,  hence  illusions  and  hallucinations 
of  all  senses  are  especially  prominent.  Such 
patients  are  likely  to  be  hostile  and  dangerous 
to  their  supposed  persecutors.  Although  there 
may  be  remission  at  first  with  abstinence  from 
alcohol,  the  disease  eventually  becomes  chronic. 

6.  Many  alcoholics  pass  into  Chronic  Dementia. 
The  soaker  who  is,  as  it  were,  constantly 
hardening  his  brain  in  alcohol  may  suffer  from 
a  gradual  onset  of  dementia  without  passing 
through  any  of  the  acute  psychoses  from  drink. 
His  memory  gradually  becomes  enfeebled,  his 
business  capacity  diminished,  he  is  neglectful 
of  all  duties  to  himself  or  his  family,  becomes 
untidy,  dirty,  untruthful  and  degenerate,  his 
moral  sense  being  entirely  blunted.  He  will  do 
anything  to  get  more  drink.  Eventually  he  is 
totally  unable  to  manage  himself  or  his  affairs 
and  is  likely  to  have  to  pass  the  end  of  his  life 
in  an  asylum  and  demented.  He  degenerates 
physically  as  well  as  mentally,  he  may  suffer 
from  epileptic  seizures,  his  gait  is  enfeebled, 
his  speech  tremulous,  his  expression  vacant, 
his  knee-jerks  diminished,  his  arteries  and 
kidneys  and,  perhaps,  his  liver  diseased,  but  he 
remains  mentally  a  chronic  case  instead  of 
progressing  as  does  the  general  paralytic.  In 
other  cases  dementia  supervenes  after  one  or 
several  acute  attacks  of  insanity. 

7.  General  Paralysis  of  the  Insane  is  often 
associated  with  a  history  of  alcoholic  excess. 

8.  Dipsomania  is  a  recurrent  condition  of 
defective  Avill-power  associated  Mdth  a  craving 
for  alcohol,  and  not  a  true  alcoholic  insanity, 
although  it  may  result  in  it. 

Treatment.  In  all  cases  abstinence  from 
alcohol  is  essential,  but  in  some  cases  of  delirium 
tremens  or  other  delirious  states  a  certain 
amount  of  alcohol  may  be  necessary  if  there  are 
signs  of  cardiac  failure.  Otherwise  cutting  off 
the  supply  of  alcohol  and  the  constant  super- 
vision of  skilled  and  reliable  nurses  is  essential. 
The  treatment  of  the  maniacal,  melancholic, 
delusional  or  demented  states  is  otherwise  the 
same  as  in  insanity  from  other  causes.  In  most 
cases  only  the  enforced  detention  and  abstin- 
ence from  alcohol  which  are  possible  in  asylum 
care  will  result  in  recovery,  but  as  the  law  does 
not  permit  of  compulsory  detention  of  the  drinker 
against  his  will  until  he  becomes  definitely  insane, 
many  patients  are  irretrievably  damaged  before 
they  can  be  thus  treated.  R.  P.  S. 


CHRONIC   DELUSIONAL    INSANITY 
(PARANOIA) 

This  form  of  insanity  is  characterized  by 
the  predominance,  in  the  fully-developed  disease, 
of  disorder  of  the  intellect  in  the  direction  of 
fixed  delusions,  which  become  organized  or 
systematized  so  that  the  whole  life  of  the 
patient  is  dominated  by  them.  The  onset  is 
as  a  rule  gradual,  the  progress  is  slow  and  ends 
in  chronic  insanity.  As  emotional  disturbance 
is  not  prominent  in  the  developed  disease,  this 
condition  has  been  regarded  as  a  primary 
intellectual  disorder  in  contradistinction  to  the 
more  acute  psj'choses  in  which  emotional  dis- 
turbance is  marked. 

If,  however,  the  early  history  of  such  cases 
is  inquired  into,  it  is  found  that  the  delusional 
state  has  developed  upon  a  basis  of  hyper- 
sensitiveness  in  which  there  has  been  a  tendency 
to  the  association  of  deep  feeling-tone  with 
circumstances  which  would  not  similarly  affect 
normally  constituted  individuals.  In  those 
who  subsequently  develop  fixed  delusions  of 
persecution,  the  temperament  has  commonly 
been  one  in  which  the  patient  has  been  specially 
liable  to  feel  acutely  any  slights  or  reverses  or 
failures  in  his  projects,  to  meet  trouble  half-way 
and  to  be  on  the  look-out  for  insults,  while  in 
those  in  whom  the  final  state  is  one  of  fixed 
delusions  of  exaltation  there  has  been  often 
a  buoyant,  conceited  and  self-satisfied  or 
grandiose  frame  of  mind.  In  some  groups  of 
cases  sexual  feeling  often  perverted  into 
abnormal  lines  has  been  the  basis.  Many 
cases  also  have  a  history  of  stress,  perhaps 
lasting  for  years  before  delusions  are  evident. 
The  term  "  Paranoia  "  was  originally  applied 
to  denote  primary  intellectual  disorder,  emo- 
tional disturbances  being  regarded  as  secondary, 
but  its  meaning  was  gradually  extended  so 
that  eventually  it  included  on  the  one  hand 
such  borderland  cases  as  faddists  and  cranks 
of  all  sorts,  obsessions  and  imperative  ideas, 
and  on  the  other  such  conditions  as  acute 
hallucinatory  confusion,  "delirium  acutum,"^ 
and  alcoholic  delirium  tremens,  which  were 
looked  upon  as  examples  of  "  Acute  Paranoia." 
It  has  been  recognized  more  and  more  that 
there  can  be  no  hard-and-fast  lines  between 
intellectual  and  affective  psychoses,  and  that 
undoubtedly  some  cases  of  chronic  delusional 
insanity  follow  an  acute  pyschosis  of  the 
"affective"  type.  The  term  "paranoia,"  if 
used  at  all,  should  in  the  Avriter's  opinion  be 
limited  to  cases  of  chronic  systematized 
delusional  insanity,  whether  of  the  depressed 
or  exalted  type,  and  whether  originating  by 
gradual  onset  or  after  an  acute  psychosis. 
The  synonymous  term  "intellectual  mono- 
mania "  has  become  obsolete. 
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I  Etiology.  Neurotic  or  insane  inheritance 
I  has  been  present  in  fifty-five  per  cent,  of  my 
cases.  It  is  more  common  in  males  than 
females,  and  I  have  found  the  average  age  of 
incidence  to  be  forty,  being  slightly  higher  in 
females.  The  cases  beginning  in  adolescence 
formerly  included  in  this  group  are  now  usually 
classified  as  instances  of  the  paranoid  variety 
of  dementia  prsecox.  It  may  develop  at  one 
of  the  crises  of  life,  such  as  parturition  or  the 
climacteric,  and  occasionally  appears  first  in 
old  age.  It  may  result  from  alcohol,  syphilis  \ 
or  other  constitutional  disease,  chronic  renal 
disease,  chronic  deafness,  and  occasionally 
from  epilepsy  or  organic  brain  disease.  A 
history  of  former  attacks  of  mental  disease 
is  rare,  but  occasionally  there  has  been  a  re- 
mission of  symptoms  and  apparent  recovery 
for  a  time,  or  at  the  onset  there  may  be  an  acute 
affective  psychosis.  In  males  there  is  often  ; 
j     a  history  of  masturbation.  | 

'  Symptoms.  The  disease  is  usually  described 
as  presenting  (1)  an  incubation  period;  (2)  a 
period  of  insane  misinterpretation ;  and  (3) 
a  stage  of  fully  developed  delusions  which 
become  systematized  and  fixed. 

In  the  incubation  period  the  patient  is  shy, 
solitary,  mistrustful,  retiring,  sensitive  and 
perhaps  hypochondriacal.  Gradually  he  mis- 
interprets the  motives  of  those  associated  with 
him,  and  endeavours  to  explain  his  painful 
feelings  or  non-success  in  life  by  assuming  that 
others  are  hostile  to  him.  His  sleep  is  disturbed 
or  he  dreams  of  hostility  or  opposition,  and  is 
apt  to  confuse  what  he  dreams  or  imagines 
with  real  experiences.  The  attitude  of  expect- 
ancy leads  him  to  be  on  the  look-out  for  slights 
or  insults,  he  thinks  that  gestures  or  remarks 
or  glances  not  intended  to  refer  to  him  are 
meant  to  annoy  him.  He  easily  misinterprets 
what  is  said  or  what  he  sees,  so  that  illusions 
of  the  senses  develop,  though  hallucinations 
are  rare  in  the  early  stage.  He  becomes  more 
and  more  suspicious,  and  thinks  that  what  he 
observes  indicates  a  widespread  plan  to  do 
him  harm.  He  may  still  be  following  his 
occupation  and  keep  his  ideas  to  himself,  so 
that  it  is  difficult  to  get  him  to  confide  his 
suspicions  to  any  one  or  to  certify  him  as 
insane.  His  conduct  may  betray  his  condition, 
one  of  the  more  common  indications  of  suspicion 
being  a  tendency  to  change  lodgings  or  residence 
so  as  to  avoid  the  neighbourhood  of  those 
whom  he  suspects,  or  he  may  write  letters  or 
postcards  which  show  his  mental  state,  or 
appeal  for  protection  to  the  police.  Occasion- 
ally in  this  stage  he  may  strike  a  blow  or  make 
an  attempt  at  suicide.  Meantime,  external 
expression  of  emotion  may  be  suppressed,  the 
memory  good,  the  speech  coherent,  the  patient's 
knowledge  of  his  affairs  and  his  capacity  for 


transacting  his  business  normal,  his  volition, 
where  not  interfered  with  by  his  erroneous 
judgments,  unaffected.  If  the  disorder  is  to 
develop  from  the  beginning  into  the  exalted 
type,  the  patient,  instead  of  being  shy  and 
suspicious  in  the  incubation  period,  will  probably 
be  boastful,  full  of  the  importance  of  himself, 
his  family,  his  capacity,  his  inventions  or  his 
mission  in  the  world,  and  may  attempt  to  gain 
audience  from  exalted  persons.  If  of  the 
amorous  type,  there  will  be  longing  towards 
a  person  of  the  opposite  sex.  The  earlier 
stages  may  cover  some  years.  When  chronic 
delusional  insanity  is  fully  developed,  the  type 
of  delusion  may  be  divided  broadly  into  two 
groups,  the  depressed  and  the  exalted,  each 
being  subdivided. 

1.  Depressed  Group.  The  majority  of  these 
cases  are  those  marked  by  delusions  of  a  perse- 
cutory nature.  The  patient  has  become  con- 
vinced that  his  early  suspicions  are  based  upon 
fact.  He  develops  the  belief  that  there  is  a 
plot  against  him  to  injure  his  character,  health, 
life,  honour  or  property,  by  imaginary  enemies. 
Sometimes  the  enemies  are  his  own  immediate 
relatives,  but  more  commonly  some  body  of 
people,  for  instance  the  police,  detectives,  spies, 
political  parties,  freemasons,  secret  societies, 
anarchists  or  religious  bodies  such  as  Jesuits 
or  clergy.  The  patient  is  always  on  the  watch 
for  indications  confirming  his  delusions,  he 
infers  that  paragraphs  in  the  papers  refer  to 
his  case,  people  in  the  street  seem  to  follow 
him,  he  expresses  himself  as  being  "  dogged  " 
and  watched,  mocking  remarks  are  heard, 
people  cough  at  him  or  spit  or  make  indecent 
gestures  as  he  passes.  Birds  and  railway 
whistles  seem  to  have  special  reference  to  him. 
Other  patients  or  chance  passers-by  are  re- 
garded as  enemies  and  their  identity  is  often 
mistaken.  His  food  appears  to  taste  as  if 
poisoned  or  to  look  as  if  poisonous  dust  were 
flicked  on  to  it.  He  may  have  it  analysed  to 
verify  his  ideas.  Voices  may  call  him  thief 
or  masturbator  or  accuse  him  of  sodomy  or 
other  crimes.  He  looks  out  for  signs  in  the 
sky  or  elsewhere.  He  complains  that  slander- 
ous reports  have  been  spread  about  him,  or 
that  he  is  insulted  or  libelled  and  blackmailed. 
Other  people  seem  to  read  his  thoughts  or  to 
mesmerize  him.  His  thoughts  seem  to  be 
audible,  he  may  complain  that  he  "  cannot 
get  his  thoughts  silenced,"  that  they  are  known 
to  others  or  are  controlled  by  others,  or  that  ho 
has  "  articulated  thought."  He  thinks  he  is 
"snapshotted"  and  hunted;  he  may  imagine 
he  hears  shots  fired. 

Delusions  of  physical  persecution  form  an 
important  group.  In  these  cases  the  enemies 
appear  to  the  patient  to  persecute  him  by 
various  machines  or  apparatus.     He  speaks  of 
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being  "machined  "  by  mechanical  or  electrical 
appliances  often  worked  from  underneath  his 
bed  at  night,  and  by  which  he  imagines 
his  genitals  to  be  torn,  his  spine  dislocated,  his 
head  crushed,  his  bowels  stopped  up  or  removed, 
and  his  body  brought  to  a  state  of  wreck- 
age or  mutilation.  Sometimes  the  apparatus 
appears  to  be  one  for  causing  intense  heat  at 
night,  the  smell  of  the  "  battery "  may  be 
complained  of  and  the  voices  of  the  operators  and 
noise  of  the  apparatus  heard.  In  other  cases 
offensive  or  poisonous  gases  seem  to  come 
through  tubes.  Such  cases  are  often  alcoholic 
in  origin,  but  the  same  condition  may  occur 
independently  of  alcohol. 

In  some  persecuted  cases  the  patient  is 
markedly  hypochondriacal,  and  may  have 
delusions  as  to  his  internal  organs,  attributing 
their  condition  to  the  action  of  enemies  or  to 
drugs  administered  unknown  to  him. 

Delusions    of    sexual    persecution    are    not 
uncommon   in   women,   sometimes   developing 
at  the  climacteric,  the  patient  believing  that  she 
is  "tampered  with"  or  raped  at  night  Avhen 
under  the  influence  of  drugs  or  chloroform,  or 
that   by   electrical   or   hypnotic   influence   the 
sexual  organs  are  thrown  into  a  state  of  excite- 
ment from  a  distance.     This  may  be  associated 
with  hallucinations  of  hearing  of  an  indecent 
tjrpe.     In  men  there  may  be  delusions  that  the 
genitals   are  interfered   with   or   mutilated   at 
night.     Such  patients  are  often  very  dangerous. 
Delusions  of  jealousy  may  arise  in  either  sex, 
in  men  advancing  in  life  or  in  women  at  the 
climacteric,  with  fixed  belief  that  the  partner 
in  life  is  unfaithful.     This  may  also  arise  from 
alcoholism    or    as    a    post-connubial    insanity. 
The  patient  will  watch  for  signs  which  seem 
to  confirm  the  idea  of  neglect,  and  there  may  be 
hallucinations  and  perverted  sexual  sensations. 
All    patients    suffering    from    delusions    of 
persecution  are   liable    to    be    homicidal,    and 
they  are  the  more  dangerous  that  their  general 
conduct  often  does  not  betray  their  condition 
until  the  act  is  committed.     The  patient  may 
for  a  long  time  await  his  opportunity  if  he  has 
fixed  upon  the  individual  whom  he  supposes 
to  be  the  centre  of  the  conspiracy  against  him. 
Suicide  may  also  result  from  the  misery  the 
patient  experiences  at  being  unable  to  escape 
his  persecutors. 

2.  Exalted  Group.  Fixed  delusions  of  exalta- 
tion may  arise  by  transformation  from  delusions 
of  persecution  in  about  one-third  of  the  cases. 
Sometimes  this  occurs  gradually,  in  other  cases 
suddenly,  the  patient  assuming  a  haughty  and 
"  royal  "  demeanour  and  demanding  instant 
obedience  to  his  orders.  Delusions  of  exaltation 
may,  however,  arise  primarily  or  concurrently 
with  delusions  of  persecution,  the  patient 
gradually  believing  that  he  or  she  is  divine,  or 


of  royal  or  aristocratic  descent,  or  the  possessor 
of  a  title,  or  is  an  emperor,  king,  queen,  prince 
or  prophet,  deprived  of  his  rights. 

In  another  group  the  exalted  delusions  are 
of  religious  type.  A  life  of  religious  con- 
templation is  sometimes  followed  by  delusions 
as  to  the  relationship  of  the  Deity  to  the 
individual;  the  patient  becomes  "  God's  chosen 
servant,"  who  is  to  be  exalted  at  the  expense 
of  those  who  are  persecuting  her.  Special 
revelations  appear  to  be  received  by  auditory 
hallucination.  The  "  bride  of  Christ "  may 
mix  sexual  thoughts  with  her  religious  exercises, 
and  believe  that  Christ  speaks  to  her  or  has 
sexual  relationship  with  her.  Hallucinations 
both  of  hearing  and  sight  are  constant  in  such 
cases.  One  patient  told  me  of  frequent  sexual 
intercourse  with  the  Deity,  and  consequent 
imaginary  pregnancy. 

In  "  erotic  paranoia,"  which  occurs  chieflj' 
in  women,  the  patient  fixes  upon  some  person 
of  the  opposite  sex  whom  she  imagines  is  in 
love  Avith  her  or  has  made  some  advances  or 
paid  special  attention  to  her.  Very  often  she 
has  never  spoken  to  or  does  not  personally 
know  the  individual,  who  may  be  a  royal  prince 
in  a  foreign  country.  In  such  cases  she  may 
believe  that  some  communication  has  been 
made  (hallucinatory)  from  a  distance,  and  that 
marriage  is  prevented  by  enemies.  Very  often, 
however,  it  is  a  clergyman  or  a  doctor  known 
to  the  patient  who  is  the  object  of  affection 
and  who  is  totally  unconscious  of  the  fact. 
In  such  cases  remarks  made  in  the  pulpit 
are  applied  personally,  and  she  is  always 
on  the  look-out  for  some  symbolic  indication 
that  her  affection  is  returned.  The  clergyman 
may  be  pursued  to  his  vestry  for  frequent 
conversation,  the  doctor  to  his  consulting-room, 
the  lawyer  to  his  office  for  repeated  consulta- 
tions on  trivial  matters.  The  patient  seeks 
every  pretext  for  meetings,  and  perhaps  begins 
to  write  letters  or  to  speak  of  the  attachment 
or  even  of  impending  marriage  to  others.  The 
rudest  rejection  does  not  convince  the  patient 
of  her  error,  and  eventually  the  persecution 
becomes  intolerable.  In  similar  cases  in  men 
the  patient  may  leave  his  wife  and  family  to 
pester  some  lady  far  above  his  social  status 
with  his  attentions. 

The  last  group  to  be  referred  to  is  that  of 
"  querulants "  or  litigants.  In  these  cases 
the  patient  commonly  has  had  some  slight 
real  grievance  to  begin  with,  in  which  he  has 
suffered  some  detriment  for  which  he  applied 
for  legal  redress.  The  result  not  having  been  to 
his  satisfaction,  he  begins  to  pester  magistrates 
or  judges,  nearly  always  conducting  his  case 
personally,  and  being  convinced  that  his  views 
and  his  methods  are  the  only  right  ones.  He 
may  squander  money  in  printed  statements  of 
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his  case  which  he  distributes  broadcast.  He 
is  egoistic  and  conceited,  and  cannot  see  the 
other  side  of  the  matter;  he  may  have  de- 
lusions as  to  his  importance,  and  may  give 
himself  a  title  such  as  "  Chancellor  of  English 
Law."  Homicidal  tendency  may  develop  if 
the  patient  finds  he  gets  no  redress  from  the 
law.  It  is  not  always  easy  to  certify  these 
patients  as  insane,  and  when  under  care  they 
continue  their  methods,  constantly  writing  to 
the  authorities  and  to  committees  and  demand- 
ing special  personal  interviews  at  great  length. 
Treatment.  Cases  of  chronic  delusional 
insanity  can  only  be  safely  cared  for  when 
treated  as  insane  and  detained  under  certificates. 
The  danger  of  homicide  is  always  to  be  remem- 
bered in  the  persecuted  cases,  and  short  of  this 
the  patient's  condition  may  render  him  unfit 
to  follow  his  occupation,  or  his  delusions  may 
cause  him  to  persecute  others  in  various  ways, 
as  shown  above.  The  disorder  when  fixed  and 
organized  is  incurable,  but  is  compatible  with 
good  general  health  and  long  life  in  asylum  care. 
No  medicinal  treatment  is  of  use.      R,  P.  S. 

DELIRIUM 

Delirium  may  be  shortly  defined  as  a 
disturbance  of  consciousness.  The  ordinary 
mental  reaction  to  external  stimuli  is  interfered 
with  and,  if  the  patient  drifts  into  a  state 
of  coma,  completely  abolished.  As  a  rule, 
however,  the  consciousness  is  merely  clouded. 
The  power  of  attention  is  lessened,  the  memory, 
especially  of  recent  events,  fails,  and  there 
is  general  mental  confusion  and  incoherence. 
Usually  the  patient  has  no  idea  where  he  is, 
and  he  may  in  addition  suffer  from  illusions  and 
hallucinations.  There  is  often  also  considerable 
motor  unrest. 

Delirium  is  usually  the  result  of  toxaemia. 
It  is  caused  by  various  forms  of  poisons,  among 
which  may  be  first  mentioned,  as  most  im- 
portant, the  specific  toxins  of  the  acute  in- 
fectious diseases.  It  is  possible  that  the  pyrexia 
usually  associated  with  these  fevers  plays  some 
part  in  assisting  the  production  of  the  condition, 
but  it  must  nevertheless  be  remembered  that 
in  the  apyretic  types  of  enteric  fever  and  of 
influenza,  delirium  may  be  very  well  marked. 
The  toxins  of  these  diseases  are  therefore  capable 
of  causing  delirium  without  the  assistance  of 
elevated  temperature.  Other  poisons,  notably 
alcohol,  cause  delirious  states,  and  in  this  con- 
nection may  be  mentioned  belladonna,  salicy- 
lates, bromides,  choral,  morphia  and  cocaine. 
Dehrium  may  also  occur  in  states  of  profound 
exhaustion  and  wasting,  after  severe  loss  of 
blood,  after  epileptic  convulsions,  and  in  the 
course  of  chorea.  It  is  met  with  also  in  diseases 
which  affect  metabolism,  such  as  uraemia  and 
16* 


diabetes.  It  is  present  in  some  cases  of  cardiac 
insufficiency,  and  seems  to  be  readily  produced 
in  the  aged  by  any  acute  disease.  Children  also 
are  liable  to  become  delirious  when  the  tempera- 
ture has  been  moderately  raised  by  almost  any 
trivial  cause. 

Patients  may  be  extremely  delirious  and  yet, 
post-mortem,  nothing  is  to  be  detected  in  the 
brain.  The  functions  of  the  brain  cells  suffer 
without  damage  to  their  structure.  A  similar 
state  of  affairs  is  noted  in  the  condition  known 
as  "  meningism,"  in  which  the  sufferer  has 
symptoms  of  meningitis  such  as  strabismus, 
inequality  of  the  pupils,  head  retraction,  a 
cerebral  cry  and  so  forth,  and  yet  presents  no 
definite  post-mortem  lesions.  Toxins  therefore 
are  capable  of  poisoning  cells  connected  with  both 
intellectual  and  motor  processes,  and  in  both 
instances  want  of  co-ordination  and  of  inhibition 
seem  to  be  the  outstanding  results. 

The  delirious  forms  of  insanity  are  considered 
elsewhere.  In  ordinary  practice  dehrium  is 
likely  to  be  met  with  in  one  of  three  forms,  the 
excited  type,  the  low  muttering  type  or  the 
alcoholic  type  (delirium  tremens).  These  may 
now  be  described. 

1.  Excited  Delirium. — This  is  more  likely  to 
be  observed  in  the  early  stages  of  some  of  the 
fevers  and  as  the  result  of  certain  drugs.  The 
patient  becomes  restless  and  excited  and  often 
wishes  to  leave  his  bed.  He  talks  loudly  and 
incoherently  and  has  no  correct  idea  of  his 
surroundings,  or  else,  appreciating  perhaps  the 
fact  that  he  is  in  hospital,  is  persuaded  that  he 
ought  to  be  carrying  out  his  ordinary  avocations 
at  home.  Often  he  has  definite  delusions 
regarding  the  nature  of  his  surroundings,  the 
identity  of  his  nurses,  and  so  forth,  and  will 
sometimes  give  quite  logical  reasons  for  desiring 
to  get  out  of  bed  and  go  elsewhere.  The  face 
is  usually  flushed  and  the  eyes  somewhat  wild. 
The  patient  can  often  control  himself  for  a  few 
minutes  at  a  time  and  answer  questions  fairly 
coherently.  A  particularly  intense  form  of 
excited  delirium  is  the  so-called  delirium  ferox, 
not  infrequently  seen  in  typhus  fever,  and  more 
rarely  in  other  conditions.  The  excitement  is  in 
this  case  maniacal,  and  it  is  almost  impossible 
to  control  the  patient,  whose  strength  seems  to 
be  absolutely  supernatural.  He  is  irritable, 
suspicious,  and  a  source  of  danger  both  to 
himself  and  others.  He  resists  furiously  any 
attempt  to  keep  him  in  bed  or  to  give  him 
medicines,  and  is  very  likely  to  assault  his 
nurses  or  to  throw  himself  from  a  window. 
The  condition  may  last  two  or  three  days,  but 
often  before  that  time  has  expired  the  patient 
has  drifted  into  a  state  of  low  muttering  dehrium 
or  actual  coma.  Delirium  ferox  is  only  apt  to 
occur  in  the  early  days  of  an  acute  fever  before 
the  toxaemia  has  caused  prostration.     It  is  most 
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often  observed  in  male  alcoholic  subjects  and 
may  be  regarded  as  of  fatal  augury, 

2.  Low  Muttering  Delirium. — This,  sometimes 
called  "  typhomania,"  is  perhaps  the  most 
common  type  of  deUrium.  It  is  frequently 
met  with  in  the  acute  fevers,  and  is  often  associ- 
ated with  profound  prostration  and  with  the 
condition  known  as  the  "  typhoid  state."  The 
patient  is  not  very  restless,  that  is  to  saj^  he 
shows  no  particular  desire  to  leave  his  bed.  He 
lies  quietly  enough,  usually  upon  his  back,  and 
mutters  incessantly  to  himself.  His  motor 
unrest  is  evidenced  rather  by  such  signs  as 
subsultus  tendinum  and  by  picking  at  the  bed- 
clothes, and  more  rarely  there  may  be  consider- 
able tremor  and  occasionally  choreiform  move- 
ments. His  talk  is  incoherent,  but  sometimes 
seems  to  refer  chiefly  to  some  particular  subject 
which  worries  him.  Thus  broken  sentences 
may  suggest  that  he  is  concerned  about  his 
business,  his  profession  or  his  amusements.  He 
is  quite  heedless  of  his  surroundings,  except  that 
occasionally  some  external  stimulus  may  give 
a  new  direction  to  his  incoherent  ramblings. 
He  is  often  able  to  collect  himself  sufficiently 
to  attempt  to  put  out  his  tongue  when  asked. 
Some  patients  seem  to  suffer  from  intense  mental 
anxiety  and  distress,  and  many  unquestionably 
have  hideous  dreams  and  imagine  that  they 
are  undergoing  dreadful  experiences.  Usually 
there  is  little  or  no  recollection  afterwards  of 
the  thoughts  and  illusions  which  haunted  the 
patient  during  his  fever,  but  some  are  able  to 
give  picturesque  accounts  of  the  horrors  which 
they  experienced  during  their  delirium, 

3.  Delirium  Tremens. — In  many  fever  patients 
who  have  been  in  the  habit  of  indulging  too 
freely  in  alcohol  the  delirium  takes  this  particu- 
lar form.  It  usually  sets  in  early,  often  after 
one  or  two  sleepless  nights.  The  patient  is  not 
as  a  rule  wildly  excited  or  violent.  He  is  often 
extremely  talkative  and  may  be  quite  logical  in 
his  conversation.  He  cannot,  however,  discuss 
one  subject  for  long,  changing  his  topics  con- 
stantly. He  is  always  restless,  and  usually 
anxious  to  leave  his  bed  and  to  engage  in  his 
ordinary  pursuits.  He  suffers  from  illusions 
and  hallucinations,  and  is  particularly  liable  to 
see  things  crawling  in  the  room,  snakes,  rats 
and  mice  being  particularly  complained  of.  He 
is  often  suspicious,  and  may  object  to  take  food 
or  medicines.  He  is  never  still,  his  hands  con- 
stantly moving,  and  tremor  is  a  well-marked 
symptom.  His  tongue,  in  particular,  is  always 
tremulous,  and  he  often  grasps  at  imaginary 
objects. 

All  forms  of  delirium  are  apt  to  be  first  noticed 
at  night,  usually  in  the  intervals  between  sleeping 
and  waking.  During  the  day,  especially  in  the 
early  stage  of  illness,  the  patient  may  be  quite 
sensible  and  coherent.     Insomnia  plays  a  con- 


siderable part  in  the  causation  of  delirium,  which 
is  not  very  likely  to  be  well  marked  in  patients 
who  sleep  well  or  who  are  given  suitable 
hypnotics.  It  must  be  remembered  that  many 
patients  who  are  apparently  free  from  dehrium, 
and  who  can  talk  coherently  and  apparently 
rationally,  have  no  recollection  afterwards  of 
their  illness,  their  consciousness  being  to  some 
extent  clouded,  if  not  actually  deranged.  Others, 
again,  who  show  no  sign  of  active  delirium  suffer 
from  definite  delusions,  which  the}'  are  some- 
times able  to  discuss  quite  rationally. 

Management  of  Delirium.  A  few  words  on 
the  management  of  these  disturbances  of  con- 
sciousness may  not  be  out  of  place.  In  the  first 
place,  much  may  be  done  in  the  early  stages  of 
fever  in  the  way  of  securing  an  adequate  amount 
of  sleep  for  patients.  No  fever  patient  should 
be  allowed  to  be  sleepless  for  two  consecutive 
nights,  and  in  the  case  of  an  alcoholic  subject 
it  is  well  to  take  no  risks  but  to  administer  a 
hj'pnotic  as  soon  as  he  comes  under  treatment. 
Much  subsequent  trouble  is  saved  by  early 
treatment,  as  insomnia  is  apt  to  become  almost 
intractable.  When  delirium  is  declared,  pro- 
vided a  reasonable  amount  of  sleep  is  obtained, 
drugs  are  unnecessary  unless  the  patient  is  very 
restless  when  awake.  If,  however,  he  is  con- 
stantly trjang  to  leave  his  bed  it  may  be  neces- 
sary to  think  of  mechanical  restraint,  although 
this  should  be  avoided  at  all  costs  if  at  all 
possible.  A  judicious  nurse  can  often  succeed 
in  quieting  an  unruly  patient,  and  in  some  cases 
it  may  be  permissible  to  allow  him  to  walk  about 
the  room  or  ward,  if  he  takes  the  fancy,  until  he 
gets  tired  of  it.  This  is  probably  better  than 
the  struggle  which  so  often  follows  an  attempt  to 
tie  him  down.  In  delirium  ferox,  however,  the 
safet}"  of  both  patient  and  nurses  must  be  con- 
sidered, and  strapping  down  is  the  only  possible 
treatment. 

It  is  important  to  examine  daily  the  bladder 
of  a  delirious  patient.  The  calls  of  nature  are 
often  neglected,  and  an  over-distended  bladder, 
with  resulting  incontinence  or  retention  of 
urine,  is  a  probable  result.  Nurses  should 
be  instructed  to  give  the  patient  frequent 
opportunities  for  micturition.  Again,  delirious 
patients  do  not  ask  for  water,  and  even  the  well- 
trained  nurse  will  find  difficult}'  in  forcing 
sufficient  upon  him.  Yet  nothing  combats  the 
toxaemia  and  reduces  the  delirium  so  efficiently 
as  large  supplies  of  cold  water  to  drink. 

As  regards  drug  treatment  the  indications 
will  differ  in  different  cases.  In  delirium 
tremens  chloral  and  bromides  are  often  the  most 
efficient  remedies.  In  excited  delirium  the 
writer  has  had  most  success  with  sulphonal, 
25  gr.  for  an  adult,  given  in  the  late  after- 
noon, and  supplemented  if  necessary  about  four 
hours  later  by  full  doses  of  paraldehyde  pushed 
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until  the  patient  is  asleep.  The  advantage  of 
sulphonal  is  that,  though  its  action  is  often 
much  delayed,  it  will  usually  secure  a  quiet  day 
afterwards,  and  it  also  makes  the  patient  more 
easily  controlled,  even  if  he  sleeps  but  little. 
Hyoscine  injections  are  very  useful  in  some 
patients  but  absolutely  fail  in  others.  The 
great  requisite  in  all  cases  is  prompt  treatment 
with  a  view  of  securing  sleep.  To  wait  to  see 
if  a  patient  will  sleep  is  to  lose  valuable  time 
and  to  make  treatment  more  difficult. 

C.  B.  K. 

HYSTERIA 

The  discussion  of  hysteria  is  for  the  moment 
rendered  difficult  by  the  state  of  flux  in  which 
medical  opinion  finds  itself  on  the  subject.  The 
very  title  of  the  syndrome  of  symptoms  constitu- 
ting the  affection  has  had  considerable  scorn 
poured  upon  it,  but  no  one  has  hitherto  suggested 
a  better,  while  it  is  strange  that  there  is  now 
distinctly  a  tendency,  initiated  by  Freud  and 
his  school,  to  revert  to  an  explanation  which 
assigns  to  most  cases  a  sexual  origin.  Up  till 
a  few  years  ago  the  borders  of  hysteria  were 
constantly  enlarging,  and  innumerable  affections, 
some  functional  and  some  now  known  to  be 
organic,  were  placed  AWthin  this  category. 
Beside  the  paroxystic  phenomena  there  were 
described  disorders  of  motion,  simulating  every 
form  of  organic  palsy;  contractures  occurring 
about  joints  or  in  such  muscles  as  the  diaphragm 
or    the    recti  abdominales;    spasms,   tremors, 

j  clonus  and  choreiform  movements;  disorders 
of  sensation,  hyper sesthesise,  parsesthesise  and 
ansesthesiae ;  limitation  of  the  field  of  vision, 
achromatopsia,  subjective  sensations  referred  to 
any  part  of  the  body  and  pain ;  polymorphic  dis- 
orders of  the  gastro-intestinal,  cardio-vascular, 
respiratory,  urino-genital  and  nervous  systems; 
skin  affections;  joint  affections;  pyrexia,  gan- 
grene and  mental  symptoms.  Indeed,  so  many 
have  been  the  organic  affections  which  hysteria 
has  resembled,  that  it  earned  in  the  days  of 
Charcot  the  title  of  "la  grande  simulatrice." 

Along  with  this  prodigious  catalogue  of 
symptoms,  which  we  have  only  attempted  to 
outHne,  the  anatomical  and  clinical-pathological 
findings  have  been  meagre  and  discordant. 
Some  investigators  have  sought  to  ascribe  the 
paroxystic  phenomena  to  insufficient  phosphatic 
excretion.  Others  have  supposed  defect  in  the 
internal  secretions  of  certain  glands  or  in  their 
ill-adjusted  interaction  \\dth  the  secretions  of 
other  similar  glands.  AnomaUes  in  the  fibrin 
content  of  the  blood  have  been  described,  while 
defect  in  metabolic  processes  resulting  in 
endogenous    poisons    has    been    suggested    by 

I  certain  observers  as  an  efficient  cause  in 
some  cases.  Anatomical  alterations  in  the  brain 
have    been    reported,  and    improper   interrup- 


tions between  neighbouring  neurons  surmised. 
Investigations  and  conjectures  such  as  these 
have,  however,  resulted  in  findings  so  discordant 
and  so  seldom  confirmed  by  further  research,  that 
but  very  little  reliance  can  be  placed  upon  them. 

The  conception  of  hysteria  which  dominated 
medical  opinion  during  the  last  half  of  the 
nineteenth  century  was  that  the  multiform 
physical  states  found  in  the  syndrome  were  of 
the  very  essence  of  the  disease  and  not  merely 
adventitious  manifestations.  In  this  way  arose 
the  extensive  sjrmptomatology  referred  to  above, 
in  which  symptom  piled  upon  symptom  resulted 
in  descriptions  almost  conterminous  with  the 
entire  field  of  organic  disease.  By  a  gradual 
transition  the  conception  of  hysteria  has  passed 
from  the  attribution  of  its  morbid  phenomena 
to  organic  somatic  disease  to  regarding  it  as  a 
neurosis,  as  a  psycho-neurosis,  and  finally  to  a 
position  in  which  it  is  considered  as  a  pure 
psychosis.  Hovering  between  the  neurotic  and 
psycho -neurotic  explanations  we  find  hypotheses 
incriminating  the  dynamics  of  the  nervous 
system  and  suggesting  undue  excitation  and 
undue  inhibition  of  cortical  and  sub-cortical 
reflexes,  with  the  consequent  production  of 
a  dissociation  among  the  cerebral  functions. 
Grasset,  in  particular,  expounded  the  theory  of  a 
separation  of  inferior  centres  from  communica- 
tion with  those  superior.  By  an  almost  natural 
transition  appears  the  explanation  of  Pierre 
Janet,  who  has  defined  hysteria  as  a  "  psychosis 
belonging  to  the  group  of  maladies  due  to 
cerebral  insufficiency;  it  is,  above  all,  character- 
ized by  moral  symptoms,  of  which  the  principal 
is  an  enfeeblement  of  the  faculty  of  psycho- 
logical synthesis."  Elsewhere  Janet  has  defined 
hysteria  as  "a  form  of  mental  depression 
characterized  by  the  retraction  of  the  field  of 
personal  consciousness  and  a  tendency  to  the 
dissociation  and  emancipation  of  the  systems  of 
ideas  and  functions  that  constitute  personality." 

Many  authorities  ascribe  the  symptoms  to 
"  suggestion "  coming  either  from  others  or 
from  the  patient's  own  self,  and  they  affirm  that 
such  phenomena  as  anaesthesia  or  dyschrom- 
atopsia  are  occasioned  by  medical  examination. 
According  to  M.  Babinski,  who  has  suggested 
pithiatism  as  a  title  for  the  affection,  "  Hysteria 
is  a  psychic  state  rendering  the  subject  who 
finds  himseff  therein  capable  of  auto-suggestion. 
It  is  manifested  chiefly  by  primary  troubles  and 
accessorily  by  secondary  troubles.  That  which 
characterizes  the  primitive  troubles  is  the 
possibility  of  producing  them  by  suggestion 
with  rigorous  exactitude  among  certain  subjects 
and  of  making  them  disappear  solely  under  the 
influence  of  persuasion.  That  which  charac- 
terizes the  secondary  troubles  is  that  they  are 
strictly  subordinated  to  the  primary  troubles." 

As  a  corollary  to  this  definition  it  may  be  laid 
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dowTi  that  the  symptomatology  of  hysteria  has 
been  unduly  enlarged  to  include  phenomena 
which  have  been  sought  for  by  the  physician 
and  by  his  search  have  been  suggested  to  the 
patient.  But  though  it  may  be  conceded  that 
hyper-suggestibiUty  is  a  marked  characteristic 
of  hysterical  individuals,  it  still  remains  to  be 
explained  why  some  persons  are  so  peculiarly 
liable  to  those  sorts  of  suggestion  which  appear 
to  issue  in  morbid  phenomena,  of  ten  apparently 
remaining  at  the  same  time  refractory  to  the 
influence  of  all  that  which  would  suggest 
conduct  conducive  to  good  health.  So  marked 
in  some  cases  is  the  auto-suggestibUity  of 
hysteria,  and  so  readily  are  symptoms  mimicked, 
that  it  has  appeared  to  some  authorities 
that  the  affection  should  pass  into  the  category 
of  mythomania.  Hysteria  has  indeed  cast  its 
net  over  so  wide  a  field  that  it  has  been  made 
at  times  to  include  that  variety  of  delusional 
insanity  which  goes  by  the  name  of  hypochon- 
driasis and  at  the  other  extreme  the  mere 
manifestations  of  an  exuberant  emotional 
temperament.  That  there  are  persons  who 
manifest  psychic  unsoundness  by  fantastic 
lying  is  undoubted,  and  that  the  central  point 
round  which  some  weave  their  stories  may  be 
the  physical  derangement  of  their  own  bodies 
is  certainly  true,  but  we  do  not  believe  that  am^ 
useful  purpose  is  served  by  further  complicating 
the  discussion  of  an  intricate  problem  by  placing 
such  morbid  manifestations  within  the  category 
of  hysteria.  They  fall  without  this  syndrome 
and  may  well  be  placed  in  other  groups.  The 
last  of  the  innumerable  explanations  of  hysteria 
with  which  we  have  to  deal  is  the  one  advanced 
by  Breuer  and  Freud,  and  which  merits  special 
attention.  According  to  these  authors  hysteria 
is  due  to  an  affective  disturbance  which  for  some 
reason  did  not  find  a  normal  mode  of  expression 
at  the  time  of  its  occurrence.  It  is  further 
alleged  that  the  disturbance  is  always  of  sexual 
origin,  and  it  is  curious  in  this  connection  to 
recall  the  etymology  of  the  term  hysteria  and 
the  classic  aphorism  "  nubat  ilia  et  morbus 
effugiet."  At  times  the  initial  emotion,  bereft 
of  adequate  expression,  continues  for  a  longer 
period  than  is  normal  and  so  interferes  with 
the  personality  of  the  patient  that  the  ordinary 
avocations  of  life  are  difficult  or  impossible. 
With  other  persons  the  emotion  appears  to  sink 
into  obscurity,  though  it  in  fact  preserves 
an  existence  apart  from  the  ordinary  course  of 
the  patient's  thought  and  tends  to  produce  a 
disorganization  in  consciousness,  eventuating 
perhaps  in  hypnoid  states  or  in  dreamy  melan- 
choly or,  by  a  process  of  conversion,  giving  rise 
to  various  abnormal  somatic  phenomena.  In 
j'-et  other  cases  the  disorganization  seems  to 
produce  a  movement  of  the  will  towards  freeing 
the   patient   from   the   results   of   the   original 


disturbance,  so  that  attitudes  are  taken  up  by 
the  body  which  may  be  supposed  to  be  those 
which  it  would  naturally  assume  to  avoid 
damage ;  or  fixed  ideas  and  various  phobias 
evolve  which  might  be  supposed  to  prevent  a 
repetition  of  the  circumstances  favouring  the 
occurrence  of  the  disturbance  and  which  indeed 
indicate  the  source  of  the  original  emotion. 
That  psychic  trauma  is  in  certain  cases  a  cause 
of  hysterical  phenomena  can  hardly  be  doubted, 
but  the  theory  can  nevertheless  be  scarcely  held 
entirely  to  cover  the  etiological  field.  Psychic 
trauma  is  frequent  enough,  and  few  escape  for 
long  that  which  in  common  language  goes  by 
the  name  of  shock  and  which  is  held  to  constitute 
a  sufficient  cause  in  those  cases  in  which  certain 
groups  of  symptoms  subsequently  develop. 
Such  causes  produce,  however,  not  only  the 
symptoms  usually  associated  with  hysteria,  but 
also  those  forming  the  syndrome  of  psychas- 
thenia,  and  whether  the  one  or  the  other  set  of 
symptoms  occurs,  it  appears  almost  certain  that 
the  individuality  of  the  patient  will  determine 
whether  they  shall  appear  at  all  or,  if  appearing, 
which  form  they  shall  assume. 

Some  short  consideration  of  the  hysterical 
temperament  may  at  this  point  be  useful. 
The  patient,  in  the  vast  majority  of  cases  of 
the  female  sex,  presents  much  evidence  of 
emotional  and  mental  instability  and  an  in- 
ability to  keep  her  emotions  in  order.  Readily 
roused  to  laughter  or  tears,  the  patient's  mani- 
festations of  joy  or  grief  are  absurdly  exagger- 
ated, last  too  long,  and  are  abated -s^-ith  difficulty, 
or  not  at  all,  until  the  patient  is  exhausted.  As 
a  rule  these  emotional  manifestations  are 
aroused  by  the  patient  being  thwarted  in  doing 
something  she  wished  to  do  or  in  being  compelled 
to  do  something  she  did  not  wish  to  do,  while 
their  character  is  such  as  to  attract  the  attention 
and  sympathy  of  the  bystander.  It  is  rare  to 
find  hysteria  among  women  who  take  a  due 
amount  of  interest  in  those  about  them,  whilst 
it  is  an  outstanding  feature  of  the  character  of 
the  hysteric  that  she  rarely  thinks  of  any  one 
except  herself. 

The  hysterical  seizure  or  fit  may  conveniently 
be  divided  into  three  stages,  the  pre -convulsive, 
the  convulsive  and  the  post-convulsive.  In 
the  pre-con^mlsive  stage  there  may,  according 
to  the  individual  character,  be  irritability, 
logorrhoea  and  excitability,  or,  on  the  other  hand, 
the  patient  may  become  doleful  and  complaining 
that  nobody  understands  her  or  that  there  is 
no  one  to  love  her.  There  may  be,  in  addi- 
tion, such  prodromata  as  palpitation,  hiccough, 
nausea,  tremor  or  muscular  spasm.  A  feeling 
of  heaviness  or  weight  may  commence  in  the 
epigastrium  and  appear  to  the  patient  to  pass 
upwards  to  the  throat  and  on  arrival  there 
to  produce  sensations  of  strangulation.     These 
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various  phenomena  pass  rapidly  into  the  con- 
vulsive stage.  At  first  there  may  be  a  tonic 
condition,  in  which  the  patient  is  stiff  and  of 
congested  facies,  but  this  is  soon  succeeded  by 
a  clonic  phase,  in  which  there  are  large,  dis- 
ordered and  rapid  movements  of  the  limbs, 
and  during  which  the  patient  appears  to  be  in 
imminent  danger  of  doing  herself  a  hurt,  but 
in  which,  in  fact,  she  never  does  come  to  grief. 
In  this  stage  there  may  be  a  certain  degree  of 
attitudinization  with  expressions  of  joy,  terror, 
love  or  ecstas}'.  After  a  varjdng  time  the 
movements  gradually  cease  and  the  patient 
appears  to  reawake  to  her  surroundings, 
though  it  should  be  remembered  that  it  is  but 
rarely  that  a  patient  so  entirely  loses  conscious- 
ness as  to  have  no  recollection  of  what  has 
been  going  on.  In  addition  to  these  hysterical 
outbursts  there  may  occur,  as  more  lasting 
evidences  of  the  affection,  one  or  more  of  the 
symptoms  mentioned  above,  palsies,  contrac- 
tures or  alterations  of  sensibility.  Some  of 
these  are  doubtless  due  to  suggestion  emanating 
from  others,  while  some  can  only  be  ascribed  to 
"  auto-suggestion,"  this  term  apparently  cover- 
ing the  unconscious  invention  of  whole  series  of 
symptoms. 

We  have,  then,  in  hysteria  a  predisposing 
turn  of  character,  and  in  those  who  present  such 
idiosyncrasies  of  temperament  it  is  a  matter  of 
small  surprise  when  we  find  certain  temporary 
manifestations  which  may  simulate  a  large 
number  of  maladies.  From  these  diagnosis  is 
by  no  means  always  easy,  and  it  is  to  be  borne 
in  mind  that  organic  disease  of  the  nervous  or 
any  other  system  is  not  infrequently  accom- 
panied by  functional  sjinptoms  which  may 
distract  the  physician's  attention.  ^Vhatever 
the  system  affected  it  must  be  remembered  that 
in  many  cases  the  sj^mptoms  are  the  immediate 
sequel  of  some  emotional  disturbance  or  are 
exacerbated  thereby,  and  that  they  do  not 
conform  to  the  types  we  are  learning  to  asso- 
ciate with  the  various  organic  diseases.  Let  us, 
for  example,  take  a  few  of  the  sahent  features 
of  an  organic  hemiplegia  and  compare  them 
with  the  features  that  may  obtain  in  a  functional 
hemiplegia.  In  hemiplegia  of  organic  origin 
movements  of  the  face  do  not  occur  when  the 
ordinary  synergic  actions  are  performed  :  when 
the  patient  smiles  he  smiles  with  one  side  of  his 
face  only.  In  hemiplegia  of  functional  origin, 
although  voluntary  movement  on  one  side  of 
the  face  may  be  totally  abolished,  synergic 
movements  are  very  likely  to  be  perfectly 
performed.  The  patient  suffering  with  organic 
hemiplegia,  when  lying  on  his  back  he  is  told 
to  raise  the  sound  leg  from  the  bed,  cannot 
steady  his  body  by  that  stiffening  of  the  flexor 
muscles  of  the  affected  leg  which  would  occur 
in  the  normal  individual  and  which  applies  the 


leg  to  the  surface  upon  which  it  is ;  the  func- 
tional hemiplegic  uses  the  paralysed  leg  in  the 
same  way  as  does  the  normal  individual  use  the 
leg  which  he  is  not  raising  from  the  bed.  In 
the  organic  hemiplegic  the  reflexes  are,  except 
during  the  first  few  hours  of  a  palsy  of  rapid 
onset,  increased,  and  clonus  and  the  extensor- 
plantar  reflex  will  be  present ;  in  the  functional 
hemiplegic  the  reflexes  are  often  not  increased 
even  in  the  presence  of  a  high  degree  of  rigidity, 
while  no  true  clonus  is  present  and  the  normal 
flexor-plantar  reflex  is  elicited.  The  symptoms 
in  the  case  of  the  functional  hemiplegic  are 
often  disconcerting  in  the  irregularity  of  their 
intensity  and  duration.  An  arm  totally  palsied 
to-day  may  to-morrow  show  signs  of  voluntary 
movement  and  on  the  day  following  may  again 
be  totally  palsied,  or,  on  the  other  hand,  may 
be  entirely  recovered.  In  the  case  of  flaccid 
palsies  it  may  at  times  be  noticed  that  on  an 
attempt  being  made  by  the  patient  to  move  the 
limb  the  opposing  muscles  at  once  come  into 
action  and  by  their  action  alone  prevent  any 
movement.  It  is  quite  impossible  here  to  deal 
with  the  differential  diagnosis  between  func- 
tional affections  and  all  the  organic  affections 
which  may  be  simulated,  and  beyond  the  above 
examples  it  must  be  sufficient  to  indicate,  firstly, 
that  the  temperament  of  the  patient  is  an 
important  factor  in  enabling  us  to  form  a  correct 
judgment,  and,  secondly,  that  the  symptoms  do 
not  conform  in  all  particulars  to  types  of  organic 
disease. 

The  psychic  definitions  of  hysteria,  if  ac- 
cepted, have  at  least  the  advantage  that  they 
serve  to  concentrate  therapeutic  effort  upon  the 
mental  side  of  the  disorder.  The  first  indication 
is  to  prepare  the  mental  field,  so  that  it  is  unlikely 
that  upon  it  hysterical  phenomena  mtU  develop ; 
while  the  second  is,  if  the  phenomena  do 
develop,  to  hinder  their  growth,  and  indeed 
to  suppress  them,  by  persuasion  and  by  the 
re-education  of  the  patient's  character.  The 
education  of  the  character  of  the  child  should 
consist,  at  least  so  far  as  our  present  purpose 
is  concerned,  in  teaching  her  proper  considera- 
tion for  others,  self-denial  and  the  due  control 
of  her  emotions.  In  aU  cases,  but  especially 
in  those  in  which  there  is  a  neuropathic  heredity, 
there  should  be  no  hurry  in  the  matter  of  purely 
intellectual  education,  and  the  progress  of  the 
child  should  be  retarded  rather  than  accelerated, 
while  at  the  same  time  every  care  is  taken 
without  attracting  the  chfld's  attention  to  her 
physical  health.  In  the  case  of  the  individual 
in  whom  hysterical  symptoms  have  developed 
it  must  primarily  become  the  dutj^  of  the 
physician  to  gain  her  confidence.  In  too  many 
cases  the  attitude  taken  up  by  the  nurse  and 
medical  man  is  that  of  the  moral  critic  more  or 
less  gently  and  politely  scolding  the  patient  for 


MENTAL  DISORDERS  IN  PRACTICE        494 


NEURASTHENIA 


the  supposed  absurdities  of  her  conduct.  If  a 
diagnosis  of  hysteria  has  been  made  by  members 
of  the  patient's  family  it  is  exceedingly  likely 
that  she  will  be  treated  by  its  members  with 
scant  courtesy,  whereas  if  no  such  diagnosis  has 
been  made  the  patient  will  become  the  recipent 
of  manifestations  of  anxious  sympathy  which 
are  even  worse  than  carping  criticism.  Betw^een 
these  extremes  the  course  has  to  be  laid  down, 
and  the  success  with  which  it  is  kept  will  depend 
on  the  patience  and  tactfulness  of  those  con- 
cerned in  the  treatment.  If,  as  not  infrequently 
happens,  the  patient  when  first  coming  under 
observation  is  in  a  poor  state  of  physical 
health,  it  is  imperative  that  her  health  standard 
should  be  raised.  If  the  symptoms  in  any  way 
suggest  exhaustion  she  should  be  put  to  bed, 
preferably  away  from  home  surroundings,  and 
kept  there  until  these  symptoms  have  somewhat 
abated.  Advantage  may  be  taken  of  this, 
and  the  patient  may  be  isolated — that  is,  she 
is  allowed  to  see  no  one  except  her  nurse  and 
medical  attendant.  The  great  aim  of  this 
mode  of  treatment  is  that  a  stream  of  appro- 
priate suggestions  may  constantly  impinge 
upon  her  undiluted  and  not  counteracted  by 
suggestions  made  by  those  ill-fitted  to  make 
them.  Hypnotism  has  its  advocates  in  the 
treatment  of  l.ysteria,  but  except  in  a  few  cases 
it  would  appear  that  it  is  apt  to  augment  the 
already  hyper-suggestible  state  of  the  patient 
and  is  not  sufficiently  radical.  It  should  be  the 
aim  of  the  physician  to  rebuild  the  character  of 
the  patient  from  its  base  and  not  merely  to 
suppress  some  of  its  exaggerated  and  unpleasant 
manifestations.  This  can  best  be  effected  by 
endeavouring  to  lessen  the  self -regarding  traits 
of  the  particular  character  in  question  and  in 
substituting  for  them  other-regarding  traits 
which  shall  issue  in  conduct  at  once  rational 
and  healthy.  Freud  and  his  school  have  taught 
us  that  the  abnormal  phenomena  are,  at  least 
in  some  cases,  to  be  attributed  to  some  emotional 
event  of  an  unpleasant  character  which  has 
occurred  at  some  previous  time  in  the  patient's 
life.  Such  an  event  may  be  remembered  or 
forgotten  entirely,  or  if  remembered  is  not 
connected  by  the  patient  or  by  any  one  else 
with  her  present  symptoms.  In  those  cases 
where  such  an  event  has  been  forgotten  it  may 
be  elicited  by  the  methods  of  psycho-analysis. 
It  is  not  uncommonly  the  case  when  the  origin 
of  the  evil  has  been  discovered,  and  when  its 
relationship  to  the  present  disorder  has  been 
discussed  and  explained,  that  the  symptoms 
disappear.  M.  C. 

E.  D.  M. 

NEURASTHENIA    AND    PSYCHASTHENIA 

The    term   Neurasthenia   has   been   used   to 


cover  many  diverse  conditions,  including  the 
symptoms  of  nerve  exhaustion  produced  by 
such  morbid  states  as  those  of  the  acute  or 
chronic  intoxications,  by  renal  and  other 
diseases  of  nutrition,  by  diseases  of  the  gastro- 
intestinal tract  or  of  the  cardio-vascular  system. 
Symptoms  occurring  in  the  course  of,  or  as 
terminal  features  of,  such  affections,  may  indeed 
be  neurastheniform,  but  to  prevent  confusion 
it  would  be  better  that  the  term  neurasthenia 
should  be  confined  to  those  states  wherein  the 
patient  presents  a  group  of  symptoms  following 
upon  certain  circumstances,  having  an  exhaust- 
ing effect  directly  upon  the  nervous  system.  It 
is  true  that  in  some  cases  such  circumstances  are 
not  obvious,  and  in  the  absence  of  other  causes 
we  are  driven  to  the  hypothesis  of  subtle  intox- 
ication, the  poison  being  supposed  to  be  derived 
from  the  alimentary  tract  or  elsewhere,  or  to 
consist  in  fatigue  products ;  but  at  least  it  should 
be  clearly  understood  that  such  an  hypothesis 
is  of  provisional  value  only,  if  indeed  it  is  of 
any  at  all,  and  that  wdien  once  the  poison  is 
definitely  discovered  the  affection  had  best  pass 
into  other  categories.  So  also  it  is  wise  to 
exclude  from  the  notion  of  neurasthenia  those 
neurastheniform  states  which  sometimes  are 
found  among  persons  of  faulty  nervous  family 
history,  which  are  combined  with  obsessions 
and  morbid  fears  and  which  have  of  late  years 
been  grouped  under  the  title  of  Psychasthenia. 
Having,  then,  cleared  the  ground  of  certain 
morbid  states  in  which  neurastheniform  symp- 
toms are  a  marked  characteristic,  w^e  are  left 
with  a  residue  of  cases  which  present  a  syndrome 
of  symptoms,  to  be  described  in  detail  later  on, 
produced  by  excessive  activity  combined  with 
some  factor  which  exercises  a  depressing  influ- 
ence upon  the  mentality  of  the  patient.  Plainly 
the  etiological  factors  may  be  very  varied. 
Neurasthenia  is  an  affection  widely  spread 
among  civilized  communities,  and  especially  in 
those  in  w^hicli  the  struggle  for  life  necessitates 
a  constant  harrying  of  the  nervous  system,  in 
time  and  in  space,  and  if  in  addition  to  this  over- 
excitation there  may  be  present  professional, 
business  or  domestic  anxiety  or  some  subtle 
internal  conflict  affecting  the  domain  of  religion 
or  morals,  we  have  present  the  causative  factors 
of  that  particular  form  of  nerve  exhaustion 
which  goes  by  this  name.  So  far  as  age  is  con- 
cerned neurasthenia  occurs  mostly  during  those 
decades,  the  third,  fourth  and  fifth,  in  which  the 
most  strenuous  part  of  a  man's  or  woman's  life 
work  is  being  carried  on.  It  is  a  disease  which 
is  found  among  all  classes,  but  which  perhaps 
has  its  greatest  incidence  among  members  of 
the  various  professions.  The  sexes  have  hither- 
to been  said  to  be  equally  affected,  though  there 
are  indications  that  Avith  the  entrance  of  women 
into   the   professions   a   greater  proportion   of 
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females  is  succumbing  to  the  effects  of  over- 
work and  anxiety. 

Symptoms.     One  of  the  commonest  symptoms, 
and  that  Avhich  has  given  its  name  to  the  affec- 
tion, is  weakness,  and  patients  complain  that 
the  least  exertion,  Mhether  mental  or  physical, 
1     produces  an  inordinate  sense  of  fatigue.     Lassi- 
f     tude  is  constant  and  hinders  the  commencement 
•;     of  any  activity,  renders  its  execution  painful, 
and  is  so  little  mitigated  by  rest  that  it  is  by  no 
means  uncommon  to  hear  patients  complain 
that  they  are  as  tired  after  a  night's  rest  as 
I     when  they  Avent  to  bed.     Combined  Avith  these 
feelings  of  fatigue  and  superficially  in  contrast 
with  them  there  is  present  a  state  of  hyper- 
sensibility   both    physical   and    mental    which 
seems  to  render  the  patient  peculiarly  alive  to 
all  sorts  of  sources  of  annoyance.     The  ordinary 
impressions   made  during   everyday  life  upon 
the  senses,  which  to  the  normal  individual  are 
pleasant  or  indifferent,  or  at  ajvy  rate  easily 
tolerable,  become  to  the  neurasthenic  obtrusive 
evils,  while  the  well-meant  efforts  of  friends, 
often  in  the  direction  of  social  entertainment 
and  amusement,  are  so  many  sources  of  irrita- 
tion.    The  faculty  of  memory  is  not  infrequently 
impaired,  for  the  most  part  because  the  power 
of  attention   is   notably   diminished,    and   the 
patient  may  complain  that  he  reads  and  re- 
reads a  page  of  a  book  without  being  able  to 
comprehend  the  subject  matter,  however  simple. 
Similarly  conversation  may  become  painful,  in 
that  the  patient  may  be  unable  to  preserve  the 
thread  of  his  thoughts  or  to  summon  up  suffi- 
cient energy  to  express  them  in  language.     In 
the  normal  individual  the  ordinary  affairs  of 
daily  life  are  performed  with  no  undue  hesitancy, 
for  of  the  factors  which  are  to  decide  courses  of 
conduct  some  are  decisively  predominant.     In 
the  case  of  the  neurasthenic  doubt  as  to  the 
propriety  of  some  course  succeeds  doubt,  and 
the  consequent  slackness  of  the  will  displays 
itself  in  a  species  of  restless  and  tormenting 
inertia.     This    incertitude    particularly    affects 
questions    concerning    the    patient's    personal 
health.     His  abnormal  sensations,  besides  their 
inherent  unpleasantness,  give  rise  to  a  series  of 
inquiries  as  to  whether  they  are  not  due  to 
serious  organic  disease,  W'hether  this  or  that 
trivial  circumstance  of  life  does  not  produce 
them,  and  whether  this  or  some  other  mode  of 
treatment  would  not  be  better  than  the  one  at 
the  moment  practised.     The  patient  appears 
with  a  list  of  symptoms  Avhich  he  has  taken  care 
to  jot  down  from  day  to  day  on  a  piece  of  paper, 
and  this  list  he  will  insist  upon  reviewing  in 
detail.     Satisfied    for    the    moment    by    some 
explanation  of  his  symptoms  which  his  adviser 
has  been  able  to  give  him,  he  is  encouraged,  but 
again  rapidly  passes  into  a  condition  of  doubt 
from  which  he  requires  to  be  rescued  perhaps 


by  the  same  doctor,  but  as  likely  as  not  by 
another  to  whose  advice  he  in  turn  gives  a 
moment's  heed.     The  mental  state  is  further 
aggravated    by    the    headache    and    insomnia 
which    form   such    prominent   features   in   the 
clinical    picture.     The    headache    is    variously 
described,  and  may  be  dull  or  shooting  or  throb- 
bing.    It  may  be  described  as  being  located  all 
over  the  head,  or  at  the  vertex  or  in  a  circle 
involving  the  frontal,   temporal  and  occipital 
regions.     In  other  cases  the  sensations  are  rather 
weird  than  painful,  and  the  patients  describe 
such  feelings    as  that  of   a  movement  of  the 
brain  within  the  skull,   or  that  of  the   brain 
being  too  big  for  the  cranium,  or  on  the  other 
hand  of  the  skull  being  empty.     The  headache 
and  other  abnormal  cranial  sensations  of  the 
neurasthenic   are   particularly  liable   to   come 
on  when  the  patient  does  any  work  or  when 
he  is  at  all  worried,  and  on  the  other  hand 
are  relieved  by  rest  and  by  taking  food.     Along 
with    the    headache    there    may    be    extreme 
tenderness  of  the  hairy  scalp,  so  that  in  some 
instances  patients  hesitate  even  to  lay  their 
heads  upon  a  pillow.     Insomnia  may  occur  in 
several  forms.     Some  patients,  feeling  tired  and 
sleepy  at  the  end  of  the  day,  look  for  a  night's 
rest,  but  no  sooner  are  they  in  bed  than  they 
become  wide  awake,  and  so  remain  restlessly 
i  tossing  about  until  the  early  hours  of  the  morn- 
ing.    Others  get  to  sleep  in  reasonable  time  and 
for  a  fcAv  hours  do  well,  but  toAvards  one  or  tAvo 
o'clock  they  wake  up  and  remain  aAvake  for 
some  hours.     In  these  waking  periods  noises 
habitually  disregarded  by  the  healthy  obtrude 
themselves  upon  the  notice  of  the  patient.     The 
noise  of  passing  vehicles,  the  striking  of  clocks, 
the  barking  of  dogs,  all  accentuated  by  the 
prevailing  silence,  keep  the  patient  in  a  condition 
of  annoyed  expectancy.     Pillows  and  mattresses 
are  found  to  be  too  hard  or  not  hard  enough. 
Each  position  reveals  a  sensitive  area  and  every 
change  of  position  yet  another.     The  brain  is 
described  as  being  in  a  whirl,  and  the  thoughts 
are    chiefly    of    the    anxieties    or   disagreeable 
aspects  of  life.     On  the  other  hand  neurasthenic 
patients  often  become  very  sleepy  after  food 
and    AA'ith    difficulty   keep   themseh^es    aAvake. 
Vertigo  is  another  symptom  which  may  occur 
after  food,   and  especially  in  those  forms   of 
neurasthenia    in    which    gastric    troubles    are 
common.     It  is,  however,  met  with  more  com- 
monly quite  apart  from  dyspepsia,  and  before 
rather  than  after  the  taking  of  food,  and  may  be 
ascribed  to  weakness  of  the  apparatus  control- 
ling equilibrium.     The  sensation  is  as  a  rule  that 
of  the  early  part  of  a  fainting  attack.     Surround- 
ing objects  appear  to  beclouded  and  to  besAAay- 
ing,  and  the  patient  feels  in  need  of  steadying 
himself  by  holding  on  to  something.     Giddiness, 
however,  may  be  more  intense,  and  surrounding 
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objects  may  appear  to  be  whirling  round,  or  the 
ground  may  seem  to  rise  in  front  of  and  towards 
the  patient.     Besides  the  various  symptoms  of 
which  mention  has  been  made  there  are  those 
which  appear  to  originate  in  systems  other  than 
the     nervous.     Dyspeptic     troubles     are,     for 
instance,  of  common  occurrence,  and  indeed  it 
is  usual  to  find  that  the  patients  attribute  their 
symptoms  to  defects  of  their  gastro -intestinal 
tracts  rather  than  to  defects  of  their  nervous 
systems.     Digestion  in  neurasthenia,  whatever 
its  intimate  character,  and  whether  it  be  due 
to  a  defect  in  gastric  motility,  or  whether  it  be 
due  to  variation  of  the  quantity  and  quality  of 
the  secretions  of  the  gastric  mucous  membrane, 
certainly  is  not  carried  on  peacefully  and  un- 
obtrusively.     There     is    rarely    that    present 
which  may  properly  be  called  pain,   but  the 
patient  complains  of  abdominal  swelling  accom- 
panied by  rumbling  and  gurgling  associated  with 
eructation.     Shortly  after  a  meal,  and  particu- 
larly after  a  copious  meal,  the  patient  experiences 
sensations  of  fullness  not  only  about  the  abdo- 
men  but   also   in   the   head   and   occasionally 
throughout  the  body.     With  these  sensations 
there  is  physical  and  mental  torpor,  and  the 
only  part  of  his  body  which  appears  to  the 
patient  to  be  active  is  the  alimentary  tract. 
-Constipation  is  usual,  though  as  it  alternates 
with  diarrhoea  it  may  not  be  specifically  com- 
plained of.     On  the  other  hand  diarrhoea  may 
be  a  prominent  symptom.     In  extreme  cases 
jnuch  mucus  is  passed  and  is  an  additional  cause 
of    anxiety    to    the    patient.     Another    organ 
which  is  not  infrequently  regarded  by  patients 
as   being  the  one  particularly  affected  is  the 
heart.     In    part    the    discomfort    about    the 
prsecordium  and  the  palpitation   may   be   as- 
cribed to  the  accompanying  gastric  disturbance, 
but  there  is,  nevertheless,  a  residue  of  cardiac 
symptoms,  such  as  irregularity  and  pain  some- 
what of  an  anginal  character,  which  connote 
functional  disturbance  of  the  heart  itself.     The 
pain  is  not  infrequently  diagnosed  as  being  that 
of  angina  pectoris  with  results  disastrous  to  the 
morale  of  the  sufferer.     Abnormal  states  of  the 
genital    organs    are    sometimes    regarded    by 
patients  as  being  the  essential  cause  of  their 
maladies.     Sexual  activities  are  depressed  \vith 
the  other  functions,  and  the  depression  may 
amount    to    impotence,    or    activity    may    be 
associated  with  an  undue  amount  of  subsequent 
fatigue.      Among  women  dysmenorrhoea  is  not 
an  uncommon  neurasthenic  symptom,  while  the 
mental    phenomena    usually    associated    with 
menstruation    are    particularly    liable    to    be 
accentuated.     Among  other  symptoms   which 
may  be  complained  of  are  pain  in  the  neck  or 
back,  accompanied  with  tenderness  along  the 
spines  of  the  vertebrae,  and  defect  in  the  func- 
tions of  the  special  senses,  so  that  the  power  of 


accommodation  is  diminished  and  vision  appears 
to  be  at  fault,  or  the  power  of  hearing  to  be 
seriously  lessened. 

There  is  a  very  large  number  of  organic 
affections  whose  symptoms  are  in  part  also 
the  symptoms  of  neurasthenia,  and  from  which 
the  latter  has  therefore  to  be  diagnosed.  Various 
intoxications,  diseases  of  nutrition  and  organic 
diseases  of  the  nervous  system  sometimes  pre- 
sent neurastheniform  symptoms,  and  it  is  of  the 
utmost  importance  that  these  affections  should 
be  excluded  before  a  diagnosis  of  pure  neuras- 
thenia is  made.  We  may  mention  that  mis- 
takes appear  most  often  to  occur  when  the 
sufferer  is  in  fact  in  the  early  stages  of  arterio- 
sclerosis, granular  kidney,  osteo -arthritis,  tabes 
dorsalis  or  dementia  paraljiiica. 

Given  the  possibihty  of  the  removal  of  the 
causes  of  the  neurasthenic  condition,  treatment 
is  comparatively  a  simple  matter.     Where  it  is 
possible    to    withdraw    the    patient    from   the 
occupation,  whether  it  be  of  business  or  pleasure, 
which  has  exhausted  his  nervous  system,  and 
from  the  sources  of  worry  which  have  depressed 
his  mentaUty,  but  little  else  may  be  required ; 
but  unfortunately  it  is   by  no  means  alwaj^s 
possible  to  procure   a  withdrawal  sufficiently 
complete  or  sufficiently  long.     To  remove  the 
cause  of  the  affection  may  be  all  that  in  mild 
cases  may  be  necessary,  but  in  those  which  are 
more  severe  further  measures  have  to  be  taken. 
Since  the  patient  is  suffering  from  exhaustion  it 
is  plain  that  rest  becomes  of  prime  importance. 
Rest  should  not  be  prescribed  in  some  hard-and- 
fast  method,  as,  for  instance,  by  telling  a  patient 
at  the  outset  that  he  is  to  stay  in  bed  for  six 
weeks,  but  that  amount  should  be  prescribed 
which  results  in  a  minimal  sum  of  the  feelings  of 
fatigue.     Most  patients  are  only  too  glad  to  stay 
in  bed,  but  others  are  rendered  so  irritable  and 
restless  that  the  term  "rest  in  bed"  becomes 
wholly  a  misnomer.     If  the  resting  period  can 
be  passed  in  the  open  air  it  is  highly  desirable 
that  it  should  be,  or  if  by  necessity  in  a  room,  air 
should  by  every  means  be  encouraged  to  cir- 
culate through  it.     At  the  outset  of  treatment 
the  place  of  exercise  in  some  cases  may  be  taken 
by  massage,  at  any  rate  where  the  manipula- 
tions are  not  disagreeable.     The  resumption  of 
active   exercise,   Avhere  it  has    been  dropped, 
should   be  very  gradual,  and   if   possible   the 
exercise  should  be  of  a  pleasurable  character. 
It  will  almost  invariably  be  found  that  the  body 
weight  of  the  patient  is  below  that  which  it 
should  be,  and  the  next  most  important  part  of 
treatment   must  be  to  endeavour  to  raise  it. 
In  those  cases  where  dyspeptic  symptoms  are 
present  it  is  not  always  easy  to  do  this,  and  it 
may  be  necessary  to  commence  treatment  as 
though  a  case  of  gastric  ulcer  were  being  dealt 
with.     It    must,    however,    be    the    constant 
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endeavour  of  the  physician  to  increase  the 
dietetic  value  and  the  amount  of  the  patient's 
intake.  In  the  majority  of  cases  in  which  the 
circumstances  of  the  patient  admit  of  treatment 
being  properly  carried  out  the  removal  of  the 
cause,  the  regularization  of  rest  and  exercise 
and  the  building-up  of  the  patient's  body  weight 
suffice  for  his  cure.  In  many  cases,  however, 
treatment  on  these  lines  is  wholly  impracticable, 
and  other  methods  have  to  be  employed,  or  it 
is  found  that  where  it  can  be  practised  certain 
adjuvants  are  of  value.  Where  nervous  irrita- 
bility is  marked  the  bromides  may  be  of  value, 
and  they  should  ba  given  in  doses,  small  or  large, 
according  to  the  reaction  of  the  particular 
individual  under  treatment.  It  is  quite  absurd 
to  lay  down  that  so  many  grains  should  be  given 
so  many  times  a  day,  since  in  this  matter  every 
patient  is  a  law  unto  himself,  and  it  is  the  duty 
of  the  physician  to  find  out  what  that  law  is.  In 
some  individuals  the  smallest  doses  suffice,  whilst 
in  others  maximum  doses  produce  no  desirable 
effect  at  all.  The  bromides  may  alleviate  any 
insomnia  which  may  be  present,  but  if  they  are 
not  of  value  in  a  given  case  there  is  at  hand  now- 
a-days  a  vast  catalogue  of  hypnotics  which  may 
supply  their  place.  Hydrotherapy  may  occa- 
sionally be  of  value,  and  douches  and  packs  and 
baths  may  all  be  tried,  but  we  are  of  opinion 
that  no  one  method  can  be  confidently  recom- 
mended, and  that  the  personal  equation  is 
incalculable  until  we  have  learnt  by  experience 
whether  this  or  that  mode  suits  the  particular 
patient  ■with  whom  we  are  dealing.  Similarly 
with  regard  to  electrical  applications.  Tempted 
by  the  success  of  the  application  of  some  particu- 
lar form  of  electricity  to  some  individual,  or 
group  of  individuals,  the  physician  prescribes 
the  special  application  for  other  persons  having 
seemingly  similar  symptoms,  but  only  to  meet 
with  disappointment  and  to  find  perhaps  that 
his  prescription  has  done  harm  rather  than  good. 
Psycho-therapy  holds  no  very  prominent  place 
in  neurasthenia  as  above  defined,  nevertheless 
the  attitude  of  the  physician  is  of  considerable 
importance.  The  tedious  catalogue  of  symp- 
toms, man}'  of  them  extremely  trivial,  must  be 
carefully  listened  to  as  the  patient  time  after 
time  laboriously  goes  through  it.  Explanations 
of  symjDtoms  need  not  be  very  profound,  nor, 
indeed,  does  the  state  of  our  knowledge  admit  of 
their  so  being,  but  they  should  be  made  when 
asked  for,  and  there  need  be  no  hesitation  in  fre- 
quently repeating  them.  The  patient  requires 
constant  assurance  that  his  symptoms  are  not 
those  of  serious  organic  disease,  and  such 
assurance  inspires  him  with  a  hope  Avhich  at 
first  is  but  fleeting,  but  which,  as  time  goes  on, 
lasts  longer,  until  it  passes  into  the  certitude  of 
recovery.  Where  worry  has  played  a  promi- 
nent  place   in  the  causation  of  the  patient's 


illness,  and  where  it  has  been  impossible  to 
remove  its  source,  the  physician's  task  becomes 
a  formidable  one  and  may  necessitate  the 
exercise  of  the  finest  tact,  founded  upon  a 
wide  knowledge  of  human  nature  and  of  the 
various  moral  agencies  which  may  be  brought 
beneficially  to  bear  upon  it. 

Psychasthenia.  —  Until  comparatively  recent 
years  there  was  included  under  the  term  neuras- 
thenia a  group  of  cases  which  from  the  sympto- 
matic point  of  view  was  very  similar  to  the 
syndrome  of  neurasthenia  above  described. 
As  experience  accumulated  it  was  noted,  how- 
ever, that  from  the  point  of  view  of  family  and 
personal  history,  certain  cases  might  be  differen- 
tiated. In  some  patients  of  bad  family  history 
there  did  not  appear  to  be  adequate  exciting 
causes,  such  as  might  result  in  the  syndrome 
of  nerve  exhaustion,  to  account  for  the  presence 
of  their  symptoms,  while  the  symptoms  proved 
to  a  large  extent  intractable  to  the  methods 
of  treatment  ordinarily  pursued,  and  lasted  for 
quite  unexpectedly  long  periods.  Such  persons 
it  became  the  habit  to  call  constitutional 
neurasthenics.  More  recently  still  this  con- 
dition has  been  particularized  by  stress  being 
laid  upon  certain  symptoms  which  almost 
invariably  occur  with  it,  but  are  of  less  frequent 
occurrence  and  of  less  marked  character  in  true 
neurasthenia,  and  it  has  acquired  the  title  of 
psychasthenia,  perhaps  not  one  that  is  wholly 
satisfactory  but  at  least  one  that  is  widely 
known.  These  patients,  unlike  the  neurasthenic, 
are  usually  in  the  possession  of  good  physical 
health.  It  is  of  course  possible  for  such  persons 
to  fall  into  a  state  of  poor  bodily  health,  and  on 
such  occasions  it  is  the  rule  that  their  symptoms 
exacerbate,  but  it  is  impossible  to  hope  in  their 
cases,  as  it  is  in  the  case  of  the  neurasthenic, 
that  with  the  restoration  of  the  physical  health 
and  the  removal  of  the  causes  of  the  affection 
their  symptoms  Mill  subside.  Only  too  often 
the  symptoms,  having  appeared,  remain  for  long 
periods  and  seem,  indeed,  to  form  an  integral 
part  of  the  patient's  mental  make-up.  It  has 
within  recent  years  been  suggested  that  many 
psychasthenic  symptoms  may  be  traced  to  some 
antecendent  emotional  catastrophe,  occurring 
perhaps  so  long  ago  that  the  patient  has  lost  all 
memory  of  the  occurrence.     In  some  cases  the 

'  loss  of  memory  has  in  a  sense  been  encouraged, 
for  so  unpleasant  was  the  nature  of  the  occur- 
rence that  its  reconstruction  in  memory  has  been 
hampered  to  the  best  of  the  patient's  power. 
Nevertheless  the  impress  made  by  the  event 
remains,  and  though  not  obtruding  itself  on 
consciousness  as  a  part  of  the  memories  of  the 

i  individual,  yet  in  some  occult  manner  so  influ- 
ences psychic  processes  that  psychasthenic 
symptoms  are  produced. 

The  symptoms  which  especially  characterize 
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the  psychasthenic  state  are  obsessions,  im- 
perative ideas,  morbid  fears  and  want  of 
decision.  The  morbid  fears  are  of  many  sorts 
and  the  commonest  is  perhaps  agoraphobia. 
The  patient  is  perhaps  only  mildly  fearful  of 
being  alone  in  an  open  space,  but  from  this 
there  is  a  wide  range  of  diversity  of  fear,  amount- 
ing in  some  cases  to  a  degree  at  which  the  patient 
cannot  bring  himself  to  pass  the  threshold  of 
his  front  door,  and  becomes  a  prisoner  in  his 
own  house.  The  fear  of  dirt  is  with  some 
patients  so  haunting  that  contact  with  the  most 
innocuous  articles  necessitates  thorough  ablu- 
tions. With  this  fear  may  also  occur  an  abnor- 
mal terror  of  catching  certain  diseases,  a  fear 
AA^hich  may  not  extend  to  disease  in  general  but 
to  one  or  tAvo  in  particular.  Another  fear  is 
that  of  blushing,  and  may  be  such  as  to  make  it 
impossible  for  the  patient  to  work  or  to  play 
in  the  society  of  others.  Such  are  the  most 
common  of  these  abnormal  fears,  but  the  cata- 
logue is  byno  means  thus  exhausted, and,  indeed, 
it  may  be  said  that  the  number  of  fears  is 
limited  only  by  the  range  of  the  imagination. 
Aboulia,  or  enfeeblement,  or  want  of  aa ill  poAAer, 
is  another  prominent  symptom,  and  may  be 
displayed  as  a  mere  hesitancy  about  matters 
either  important  or  unimportant,  or  in  its 
extreme  degrees  in  the  patient  never  doing 
anything  on  his  oaa^u  initiative.  Imperative 
ideas  are  such  as  are  obtrusively  insistent  in 
season  and  out  of  season.  They  may  occupy 
the  AA'hole  of  the  patient's  mental  field  and 
exclude  therefrom  the  mental  processes  neces- 
sary for  the  carrying  on  of  ordinary  avocations. 
Akin  to  these  are  the  obsessions  Avhich  issue  in 
action,  such,  for  instance,  as  impel  a  man  to 
touch  every  article  in  a  room  before  sitting 
doAvn,  or  to  count  the  letters  of  an  advertise- 
ment before  catching  his  train.  Other  obses- 
sions are  of  a  more  ideational  character  and 
compel  the  patient  to  imagine  himself  the  chief 
actor  in  acts  of  extraordinary  obscenity  or 
villainy.  Such  a  condition  may  Avell  become 
the  cause  of  acute  mental  anguish,  though 
happily  the  mental  process  as  a  rule  gets  no 
further  than  the  imaginative  stage  and  is  not 
put  into  effect.  The  fear  of  responsibility  is 
another  not  uncommon  symptom,  and  the 
unfortunate  patient  on  any  occasion  upon 
AA'hich  he  has  to  assume  any,  even  the  most 
trivial,  is  filled  AA'ith  alarm  lest  he  should  not  be 
the  proper  person  for  the  task  in  question,  or 
being  the  proper  person,  that  he  should  break 
doAvn  under  it,  or  haA'ing  fulfilled  it,  often 
exceedingly  well,  that  he  has  left  something 
undone  by  Avhicli  the  business  aa^ouM  have  been 
better  carried  through.  Credulity  and  an 
extraordinary  hankering  after  the  noA^el  and 
bizarre  are  not  uncommon  traits  of  character 
among  the  psychasthenic,  and  it  is  from  their 


ranks  that  are  draAAai  a  certain  fair  proportion 
of  the  authors  and  supporters  of  various  social, 
religious  and  political  extremes. 

The  treatment  of  this  state  is  a  matter  of  much 
difficulty.  Members  of  psychasthenic  families 
should  be  educated  from  the  earliest  years  with 
the  greatest  care  and  discretion,  Avhile  if  the 
patient  is  of  mature  age  a  process  of  re-educa- 
tion may  be  attempted.  If  the  patient  shows 
any  evidence  of  physical  ill-health  or  exhaustion 
it  is  of  the  utmost  importance  that  he  should 
be  treated  accordingly,  but  in  the  absence  of 
such  evidence  treatment  has  to  be  carried  on  by 
psycho-therapeutic  methods.  It  is  important 
to  endeavourto  direct  the  current  of  the  patient's 
thoughts  aAvay  from  himself,  his  fears,  scruples 
and  obsessions.  This  may  at  times  efficiently 
be  done  by  organizing  the  acti\"ities  of  the 
patient's  life,  and  occasionally  also  may  be 
effected  by  suggestion  under  hypnosis.  This 
last  procedure  may  be  used  for  the  purpose  of 
psycho-analysis  in  the  search  for  the  possible 
emotional  catastrophe  of  bygone  years.  Psycho- 
analysis is,  hoAvever,  more  usually  performed 
by  means  of  a  study  of  unvolitional  trains  of 
thought,  time  reactions  and  the  examination 
of  dream  states,  as  aa'cU  as  by  the  more  ordinary 
methods  by  Avhich  attempts  are  made  to  obtain 
knoAvledge  of  indiAidual  character.  If  the 
intimate  mental  history  of  the  patient  can  be 
made  out,  and  if  some  emotional  cA^ent  to  Avhich 
the  symptoms  can  be  traced  can  be  discovered, 
it  may  happen  that  on  such  discovery  being 
made  and  on  an  explanation  being  offered  of 
the  connection  between  the  event  and  the 
symptoms  the  latter  clear  up.  F.  W.  M, 

TREATMENT   OF   THE   INSANE 

Prophylaxis.  The  scope  of  preventive  medi- 
cine in  relationship  to  unsoundness  of  mind  is 
very  AAide  and  should  inA'olv^e  an  examination 
of  the  data  of  eugenics  and  sociology.  Here 
AA'e  must  perforce  confine  ourselves  to  a  brief 
revieAV  of  those  etiological  factors  AA^hich  imme- 
diately concern  the  individual  and  which  aa'c 
may  hope  somcAA-'hat  to  influence.  A  matter 
upon  which  the  medical  man  may  occasionally 
be  consulted  is  the  question  of  the  marriage 
of  individuals  aa'Iio  come  of  mentally  bad  stock 
and  who  haA^e  perhaps  themselves  been  of  un- 
sound mind.  The  problem  may  be  approached 
from  tAA'o  points  of  vicAV,  firstly  from  that  of 
the  contracting  parties,  and  secondly  from 
that  AA^hich  has  reference  to  their  possible  off- 
spring. So  far  as  the  contracting  parties  are 
concerned  it  is  obA^ious  that  advice  should  be 
given  against  marriage  when  one  of  the  parties 
is  insane  or  AA'hen  a  past  attack  of  insanity  has 
not  been  Avholly  recoA^ered  from.  It  is  probably 
also  AAdse  to  advise  against  marriage  Avhen  one 
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of  the  parties  has  suffered  from  an  attack  of 
insanity,  unless  that  attack  was  purely  of  the 
exhaustion  type  and  in  a  person  over  thirty, 
or  when  the  family  history  is  decidedly  bad  or 
pronounced  stigmata  of  degeneration  are  present. 
In  such  cases  the  stresses  of  marriage  are  but 
ill-borne.  So  far  as  transmission  of  insane  ten- 
dencies to  offspring  are  concerned  we  have  to 
bear  in  mind  that  certain  families  produce 
members  of  successive  generations  who  are  in- 
sane, and  we  should  at  least  do  well  if  we  advised 
against  marriage  where  there  is  a  prospect  of 
two  individuals  of  two  such  famihes  being 
united.  This  is,  perhaps,  particularly  the  case 
where  there  is  a  family  history  of  epilepsy  or 
alcohohsm,  or  where  the  type  of  insanity 
suggests  a  degenerating  stock. 

In  the  case  of  the  child  Avho  comes  of  an 
unhealthy  or  of  a  mentally  weak  stock  educa- 
tion should  be  balanced  with  great  care.  On 
no  account  should  the  possible  precocity  of 
such  a  child  be  in  any  way  encouraged,  and  if 
any  such  tendency  does  manifest  itself  the 
intellectual  side  of  education  should  propor- 
tionately be  diminished  and  the  physical  side 
encouraged  by  the  cultivation  of  such  quiet 
outdoor  pursuits  as  do  not  involve  the  excite- 
ment of  games  in  which  many  other  individuals 
are  included.  At  the  same  time  special  efforts 
should  be  made  to  encourage  the  growth  of 
those  qualities  of  self-restraint  which  so  largely 
form  the  make-up  of  good  character.  In  the 
case  of  the  adult  there  should  be  an  endeavour 
to  impress  upon  him  certain  elementary  hygienic 
laws.  So  far  as  it  is  possible  members  of 
neurotic  families  should  avoid  those  occupa- 
tions which  entail  much  hard  work  carried  on 
at  high  pressure,  and  should  above  all  things 
be  careful  that  if  hard  work  and  worry  are 
unavoidable  the  consequent  fatigue  should  be 
neutralized  by  adequate  rest.  Among  persons 
predisposed  to  mental  and  nervous  disorder 
continuation  of  work  in  disregard  of  the  warning 
symptoms  of  fatigue  is  only  too  likely  to  end 
in  disaster.  Not  only  is  excessive  work  to 
be  guarded  against,  but  so  also  is  the  too  active 
pursuit  of  pleasure,  especially  by  those  methods 
in  vogue  in  what  is  called  "  Society,"  whereby 
the  jaded  body  is  impelled  from  one  social 
function  to  another  without  regard  for  proper 
periods  of  rest.  Food  should  be  taken  regu- 
larly and  should  be  of  sufficient  quantity  and 
good  quality,  and  the  individual  should  be 
directed  to  endeavour  to  keep  his  weight  at 
the  amount  normal  for  his  stature  or  perhaps 
a  little  in  excess  thereof. 

Too  much  stress  cannot  be  laid  upon  the 
necessity  for  keeping  a  careful  look-out  for  early 
symptoms  premonitory  of  a  breakdown.  Slight 
mental  alterations  should  be  regarded  as  of 
importance,  and   even    before   they   arise   such 


I  symptoms  as  sleeplessness,  a  poor  appetite, 
[  a  rising  pulse-rate  or  a  falhng  body  weight 
should  attract  immediate  attention.  It  is  in 
the  prompt  observance  of  such  signs  and  in 
i  speedy  action  being  taken  at  the  moment  that 
they  are  found  to  be  present  that  the  best  chance 
I  for  the  patient  lies.  On  the  other  hand  it  is 
far  too  common  a  story  that  such  phenomena 
have  been  disregarded  or,  having  been  observed, 
have  been  considered  of  no  importance. 
Valuable  time  is  in  this  way  lost,  and  a  patient 
who  might  have  been  quickly  restored  to  health 
undergoes  instead  a  prolonged  illness  perhaps 
terminating  in  chronicity.  When  symptoms 
indicating  that  all  is  not  well  have  been  noticed 
the  patient  should,  where  it  is  feasible,  withdraAv 
from  work  or  at  least  modify  it.  He  should 
be  careful  to  rest  as  completely  as  circumstances 
allow,  and  it  may  be  urged  that  it  is  often 
cheaper  to  rest  in  the  first  instance  than  sub- 
sequently to  be  laid  up  for  a  long  period.  The 
nutrition  of  the  body  should  be  most  carefully 
inquired  into,  the  amount  of  food  regulated 
'  and  its  nutritive  value  increased,  and  the  con- 
,  dition  of  the  bowels  and  the  sleeplessness 
i  put  right.  With  these  comparatively  simple 
measures  patients  can  not  infrequently  be  again 
restored  to  complete  health.  As  a  rule,  how- 
ever, prodromal  symptoms  are  misinterpreted 
or  ignored  until,  the  march  of  the  illness  having 
eventuated  in  some  marked  disorder  of  conduct, 
the  medical  adviser  is  at  length  called  in. 
Treatment  Avill  necessarily  vary  according  to 
the  predominance  of  some  symptom.  If  ex- 
citement is  the  most  marked  characteristic  of 
the  affection  the  prime  indication  is  that  the 
patient  should  be  placed  in  circumstances  in 
which  the  causes  of  excitement  are  the  fewest 
possible  in  number.  The  patient's  room  should 
be  in  a  quiet  part  of  the  house  and  should  be 
large  and  well  ventilated.  If  the  patient  is 
j  impulsive  it  is  well  to  check  the  windows  so 
i  that  they  cannot  be  opened  more  than  six 
inches  at  the  top  and  six  inches  at  the  bottom. 
For  the  same  reason  all  unnecessary  articles 
of  furniture,  especially  such  as  the  patient 
can  throw  about,  should  be  removed.  It  Avill 
be  found  that  in  most  cases  excitement  is 
materially  reduced  by  keeping  the  patient  in 
bed.  This  procedure  has  the  additional  ad- 
vantage that  the  patient  is  easier  to  control 
than  if  he  is  wandering  fully  clothed  about  his 
room  or  house,  Avhile  it  impresses  upon  him 
that  he  is  ill  and  that  he  requires  to  be  looked 
!  after  by  nurses  in  the  same  way  that  a  patient 
suffering  from  some  more  definitely  physical 
disorder  has  to  be  tended.  It  usually  happens 
that  though  the  patient  may  at  first  resent 
being  put  to  bed,  he  rapidly  accommodates 
himself  to  circumstances  and  can,  if  tactfully 
handled,  be  kept  there  for  so  long  a  period  as 
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may  be  necessary.  In  certain  cases,  however,  | 
the  patient  will  not  stay  in  bed,  and  under  these 
circumstances  it  is  best  to  allow  him  as  much 
latitude  as  possible,  for  the  only  alternative 
is  a  forcible  restraint  upon  his  movements 
which  is  exhausting  both  to  the  patient  and 
his  attendants.  We  would  lay  stress  on  the 
various  details  usually  recorded  upon  a  tem- 
perature chart  being  carefully  noted.  If  suit- 
able provision  for  nursing  the  patient  in  the 
open  air  can  be  made,  the  effect  of  treatment 
will  be  enhanced,  but  this,  unfortunately,  is 
rarely  possible  except  where  buildings  have  been 
specially  constructed  for  the  purpose.  A  similar 
remark  appHes  to  balneation.  The  temperature 
of  the  bath  should  be  about  98°  F.,  and  the 
length  of  time  during  which  the  patient  is 
in  the  bath  may  on  the  first  day  be  an  hour 
and  thereafter  be  increased  until  many  hours, 
indeed  in  some  cases  the  whole  day,  is  spent 
in  the  bath.  Under  these  circumstances  it  is 
obvious  that  the  patient  must  be  carefully 
watched  and  that  some  simple  apparatus  must 
be  used  to  prevent  his  head  slipping  beneath 
the  level  of  the  water  while  he  is  asleep.  In 
the  majority  of  cases  of  those  suffering  from 
acute  mania  the  patient's  somatic  health  is 
deteriorated  and  the  various  functions  of  the 
body  are  not  acting  normally.  This  is  particu- 
larly noticeable  in  the  case  of  the  body  weight, 
which  is  almost  invariably  below  normal. 
The  loss  of  weight  is  usually  found  on  examina- 
tion to  have  commenced  some  months  before 
the  mental  symptoms  began  to  be  noticed,  and 
the  loss  becomes  more  rapid  as  the  symptoms 
become  worse.  This  may  be  regarded  as  an 
important  indication  for  the  necessity  for  good  j 
ahmentation.  It  is  not  often  in  cases  of  mania 
that  there  is  difficulty  in  getting  the  patient 
to  take  food.  The  patients  are  very  liable  to 
bolt  their  food  and  it  should  therefore  be  given 
thoroughly  well  minced  up.  The  usual  three 
meals  a  day  should  consist  of  mince,  milk  pud- 
dings and  fresh  uncooked  fruit,  and  between 
these  meals  smaller  feeds  consisting  of  milk  or 
milk  with  an  egg  beaten  up  in  it  should  be  given. 
So  far  as  drugs  are  concerned,  sedatives  and 
hypnotics  are  indicated.  The  bromides,  chloral, 
paraldehyde,  sulphonal  and  veronal  are  those 
which  are  most  usually  employed. 

If,  on  the  other  hand,  the  symptoms  are  those  i 
of  depression,  it  must  be  ceaselessly  borne  in 
mind  that  the  idea  of  suicide  is  in  all  probabihty 
present  with  the  patient  and  the  utmost 
vigilance  must  in  consequence  be  exercised. 
The  points  to  which  the  attention  of  both 
medical  man  and  nurses  must  primarily  be 
directed  is  the  removal  of  everything  which 
the  patient  could  use  as  a  weapon  against 
himself.  Handkerchiefs,  neck-ties  and  pieces 
of  string  may  be  used  for  the  purposes  of  strangu- 


lation; pieces  of  broken  glass,  nail-scissors  and 
table  knives  may  be  used  to  cut  the  throat 
or  open  a  blood-vessel,  and  poisonous  drugs 
may  be  taken  in  dangerous  doses.  Melancholic 
patients  not  infrequently  throw  themselves 
from  heights,  and  for  tliis  reason  windows  should 
be  checked  and  especial  care  should  be  taken 
while  the  patient  is  passing  up  and  down  stairs. 
It  is  desirable  that  a  patient  in  this  condition 
should  not  be  allowed  to  go  to  a  water-closet 
unattended,  and  it  is  further  desirable  that  the 
patient  should  pass  his  motions  into  a  commode, 
where  their  amount  and  character  can  be  noted. 
This  is  particularly  important  since  constipa- 
tion is  the  rule  amongst  depressed  patients 
and  calls  for  active  treatment  by  drugs  and 
enemata.  As  in  cases  of  acute  mania,  so  in 
cases  of  acute  melancholia  the  body  weight 
will  be  found  to  be  below  the  normal,  and  every 
endeavour  must  be  made  to  raise  it.  Food 
should  be  given  frequently  and  should  be  of 
as  substantial  a  character  as  that  given  in 
mania.  It  should  be  so  prepared  that  it  will 
not  be  necessary  for  the  patient  to  use  a  knife. 
In  many  cases  the  food  is  only  taken  under 
great  pressure.  The  patient  has  little  or  no 
appetite,  he  has  in  all  probability  lost  his 
sense  of  taste,  and  is  so  possessed  with  misery 
that  the  idea  of  food  is  abhorrent  to  Mm  even 
if  he  does  not  actively  desire  to  do  himself 
to  death  by  starvation.  In  some  cases  the 
patient  will  take  no  step  to  feed  himself  and 
the  food  must  actually  be  placed  in  his  mouth. 
Sometimes,  again,  the  patient  will  not  swallow 
the  food  if  placed  in  his  mouth  and  Avill  actively 
resist  any  attempt  to  feed  him,  and  under  such 
circumstances  he  will  have  to  be  fed  by  means 
of  the  nasal  or  oesophageal  tubes  two,  three 
or  four  times  a  day.  At  each  meal  the  quantity 
given  should  amount  to  about  a  pint  and  should 
consist  of  milk,  cream,  carbohydrate  foods, 
eggs,  soups,  vegetable  extracts  and  powdered 
meats.  Next  to  rest,  feeding  and  attention 
to  the  bowels,  the  great  consideration  is  the 
treatment  of  the  insomnia  which  is  so  con- 
stant a  feature  in  cases  of  depression.  In 
many  cases  it  will  be  found  that  the  regime 
indicated  above  will  suffice,  and  particularly 
will  this  be  so  in  those  cases  which  it  has  been 
possible  to  treat  by  rest  in  the  open  air.  Often, 
however,  hypnotics  are  indicated  and,  indeed, 
must  necessarily  be  had  recourse  to.  Routine 
treatment  by  massive  doses  is  to  be  deprecated 
and  the  reaction  of  the  particular  patient  under 
treatment  must  be  carefully  noted.  Some 
persons  will  react  to  small  doses  of  some  one 
drug  and  unsatisfactorily  to  others ;  others  will 
react  to  small  doses  and  not  to  large ;  while 
others  again  are  wholly  refractory  and  are 
rendered  more  rather  than  less  sleepless  by 
drug  treatment. 
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Such  in  general  terms  are  the  principles  which 
should  govern  the  treatment  of  the  states  of 
excitement  and  depression  which  are  the  most 
prominent  manifestations  of  acute  mental 
disorder.  These  states  are  episodal  in  char- 
acter and  occur  in  such  affections  as  maniacal- 
depressive  insanity,  certain  forms  of  dementia 
prsecox,  and  the  exhaustion  and  toxic  psy- 
choses. It  is  important  when  the  excitement 
or  depression  abate  that  convalescence  should 
be  prolonged  and  that  the  patient  should  on 
no  account  forthwith  return  to  his  normal 
routine  of  life.  When  the  patient's  physical 
health  has  become  satisfactory  and  his  weight 
has  a  little  surpassed  the  weight  proper  to  him, 
while  the  mental  symptoms  have  passed  away, 
he  may  be  advised  in  the  first  instance  to  go 
to  some  quiet  country  place  where  he  may  pass 
his  time  in  healthy  outdoor  occupation.  If  the 
patient  has  hitherto  had  a  clean  mental  medical 
history  he  may  be  allowed  to  return  to  his 
work,  being  directed  on  the  occurrence  of  any 
untoward  symptom  immediately  to  seek  advice. 
If,  on  the  other  hand,  the  attack  has  been  an 
episode  occurring  during  some  degenerative 
process,  such,  for  instance,  as  dementia  praecox, 
the  future  of  the  patient's  life  must  largely  be 
regulated  by  the  mental  level  to  which  he  has 
possibly  been  reduced. 

In  a  disease  such  as  paranoia  the  progress  of 
the  disorder  is  extremely  slow  and  the  evolution 
of  symptoms  may  go  on  through  a  period  of 
many  years.  Before  the  delusional  stage  is 
reached  such  patients  are  apt  to  be  intro- 
spective, jealous,  vain  and  suspicious,  and  it 
is  desirable  to  endeavour  by  every  means  so 
to  educate  the  patient  that  he  should  be  able 
to  control  the  manifestation  of  these  unpleasant 
traits.  Physical  ill-health  and  fatigue  is  likely 
to  exacerbate  symptoms  in  this  as  in  all  other 
forms  of  mental  disorder,  and  the  patient  should 
be  advised  to  lead  as  healthy  a  life  as  is  possible. 
It  is  unfortunately  only  too  often  the  case  that 
the  disorder  of  conduct  which  eventually  occurs 
as  a  manifestation  of  mental  delusion  necessitates 
asylum  treatment. 

It  -will  be  noticed  that  in  the  foregoing 
description  of  treatment  as  applied  to  excite- 
ment and  depression  no  mention  has  been 
made  of  certification  and  consequent  treatment 
in  an  asylum,  and  the  problem  set  to  the 
medical  man  and  the  relations  of  the  patient 
as  to  where  he  can  best  be  treated  will  now  be 
considered.  We  wash  very  definitely  to  lay  it 
down  as  axiomatic  that  there  is  no  essential 
difference  between  the  treatment  of  the  mentally 
disordered  whether  they  be  in  asylums,  in  mental 
hospitals,  in  so-called  "  private  care,"  or  at 
home.  Two  main  factors  govern  the  situation, 
the  first  being  that  the  efficient  care  of  the 
insane    outside    institutions    is    necessarily    a 


matter  of  great  expense,  and  the  second  factor 
in  determining  institution  treatment  being  the 
necessity  for  such  special  accommodation  as 
wall  prevent  the  patient  from  being  harmful  or 
a  nuisance  to  others  or  dangerous  to  himself. 
If  circumstances  permit,  a  special  part  of  liis 
house  can  be  set  aside,  two  or  more  nurses 
employed,  and  the  services  of  a  specially 
skilled  medical  man  can  be  secured ;  it  may  then 
be  possible  for  the  patient  to  be  efficiently 
treated  at  home.  This  can  obviously  only 
rarely  be  feasible.  The  second  alternative 
is  removal  of  the  patient  to  the  private  house 
of  one  willing  to  receive  him,  and  the  third 
removal  to  an  institution.  As  a  general  rule 
patients  do  better  away  from  home,  while  their 
symptoms  are  almost  invariably  exacerbated 
by  the  presence  of  friends  and  relations.  It 
must  be  plain  that  if  a  patient  is  violent  or 
noisy  such  special  accommodation  must  be 
provided  as  is  only  to  be  found  in  institutions. 
In  cases  of  chronicity  and  where  our  thera- 
peutic efforts  during  acute  stages  have  been  of 
little  avail,  the  circumstances  of  the  patient  may 
be  made  to  depend  on  his  grade  of  mentality. 
In  cases  where  there  has  been  very  shght 
mental  degradation  the  patient  may  quite 
well  live  at  home  or  in  a  private  house,  and  at 
least  take  some  part  in  the  common  domestic 
life.  The  boarding-out  system  as  practised  in 
Scotland  has  been  found  to  be  of  very  great  value, 
and  the  patients,  instead  of  being  herded  with 
their  unfortunate  fellow  sufferers,  are  brought 
into  constant  contact  with  healthy  minds  and 
employed  in  simple  and  useful  occupations. 
At  a  stiU  lower  level  of  mental  degradation 
residence  in  an  asylum  is  probably  best. 

Certification.  When  it  has  been  decided  that 
a  patient  should  be  certified,  the  patient  is 
legally  recognized  to  be  of  unsound  mind  by 
the  following  procedure.  A  near  relative  be- 
comes the  "  petitioner,"  that  is,  he  makes  an 
application  for  certification  and  fills  up  a  form 
containing  various  particulars  about  the  patient's 
history.  The  petition  and  statement,  Avhich 
have  to  be  accompanied  by  two  medical  certifi- 
cates, is  presented  to  a  magistrate,  who  makes 
an  order  for  the  reception  of  the  patient.  The 
medical  certificate  has  to  be  made  out  by  two 
qualified  practitioners,  each  of  whom  must 
personally  and  separately  have  examined  the 
patient,  while  the  examination  of  the  patient 
must  not  have  taken  place  more  than  seven 
clear  days  before  the  presentation  of  the 
petition.  ^  Neither  practitioner  must  be  within 
certain  specified  degrees  of  relationship  with 
the  other,  nor  must  he  be  the  petitioner  or 
interested  in  the  payments  made  on  account 
of  the  patient  to  the  authorities  of  the  asylum, 
hospital  or  house  to  which  the  patient  is  as- 
signed, nor  must  he  be  wdthin  certain  degrees  of 
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relationship  with  any  such  authority.  Where 
time  presses  the  patient  may  forthwith  be  placed 
under  care  by  means  of  an  urgency  order.  In 
such  a  case  the  authority  to  receive  the  patient 
is  given  by  a  relation  or  connection  of  the  patient 
and  has  only  to  be  accompanied  by  one  medical 
certificate  filled  up  by  a  practitioner  who  has 
seen  the  patient  within  two  clear  days  of  the 
reception  of  the  patient  into  the  asj^lum, 
hospital  or  house.  These  are  the  usual  methods 
of  certification  and  consignment  of  a  patient 
to  the  care  of  duly  qualified  persons.  Other 
procedures  consist  in  such  consignment  by  an 
order  of  a  justice  of  the  peace,  by  order  of  two 
commissioners  in  lunacy  or  by  the  process  of 
inquisition.  M.  C. 

E.  D.  M. 

PSYCHO-ANALYSIS 

The  method  of  investigation  known  as 
Psycho-analysis  is  of  value  to  the  physician 
both  in  the  elucidation  of  the  symptoms  and 
in  the  treatment  of  hj^steria  and  other  dis- 
orders of  the  mind.  Although  it  is  too  early 
to  form  an  opinion  as  to  how  far  the  claims  made 
on  its  behalf  will  be  justified,  there  can  be  little 
doubt  that  it  marks  a  great  advance  in  psycho- 
logical medicine  and  has  shed  light  upon  many 
difficult  problems  in  psychiatry,  explaining 
much  that  was  obscure  in  the  evolution  of 
mental  symptoms. 

Psycho-analysis  was  first  employed  by  Prof. 
Freud  of  Vienna,  and  dates  from  the  year  1895, 
when  he,  in  conjunction  with  Breuer,  published 
Studien  iiber  Hysteric.  Since  then  literature 
upon  the  subject  has  grown  very  rapidly,  and 
exclusively  occupies  several  journals.  Freud's 
work  has  been  confirmed  and  expanded  by  Prof. 
Jung  of  Ziirich,  who  has  improved  the  technique, 
and  has  apphed  psycho-analysis  to  the  study 
of  dementia  praecox  and  other  mental  diseases. 

Several  assumptions  underlie  this  new  de- 
parture. Whilst  not  ignoring  the  importance 
of  innate  tendencies  and  the  effect  of  somatic 
disease,  Freud  maintained  that  hysteria  and 
other  psycho-neuroses  are  essentially  the  result 
of  mental  causes  and  depend  upon  internal 
conflicts  and  past  experiences,  which,  uncon- 
sciously perhaps,  give  rise  to  the  mental 
disturbance.  Psycho-analysis  presupposes  the 
existence  of  a  subconscious  mind  (Freud  uses 
the  term  "  unconscious  ").  It  assumes  that,  in 
addition  to  all  of  which  we  are  actively  conscious 
or  can  recall  by  an  effort  of  memory,  there  are 
mental  processes  which,  though  they  cannot  be 
brought  into  consciousness,  form  nevertheless  an 
integral  part  of  each  individual  personality, 
and  constantly  disturb  his  emotions,  influence 
his  judgment,  and  modify  his  conduct. 

Without  attempting  to  discuss  the  psycho- 
logical problems  raised  by  these  considerations, 


we  may  safely  agree  that  our  actions  depend  in 
large  measure  upon  past  experiences,  though 
at  the  moment  we  may  be  unable  to  trace  the 
connection.  We  must  admit  that  our  judg- 
ments upon  the  current  topics  of  the  day  are 
unconsciously  biassed,  and  that  if  exposed  to 
any  unexpected  emergency  our  conduct  will  be 
decided  by  impulses,  the  general  direction  of 
M'hich  is  pre -determined,  although  we  may  be 
quite  unable  to  understand  how  this  comes  about. 

Throughout  Freud's  work,  therefore,  we  find 
the  assumption  that  all  mental  activities,  all 
dream  fantasies,  everything  that  enters  con- 
sciousness, is  determined  by  previous  experience. 
Nothing  is  spontaneous  or  arises  de  novo,  and  if 
our  knowledge  were  more  complete  we  should 
find  psychical  antecedents  for  every  mental 
symptom,  however  extraordinary  and  apparently 
inconsequent. 

One  more  prehminary  remark  is  needed.  In 
psycho-analysis  words  are  habitually  used 
which,  strictly  speaking,  can  have  httle  meaning 
in  relation  to  mental  phenomena.  Symbolical 
expressions  which  imply  that  ideas  are  things 
which  can  be  moved  about  and  have  spatial 
relations,  e.  g.  "  substitution,"  "  displacement," 
"  transference,"  "  subhmation,"  and  terms  such 
as  "  buried  complexes,"  are  used,  which  are  only 
figurative,  and  can  have  no  literal  appHcation 
to  mental  processes.  Expressions  of  this  nature 
are  unavoidable,  as  no  other  words  are  forth- 
coming, but,  unless  their  symbolical  character 
is  borne  in  mind,  they  may  give  a  fictitious  sense 
of  precision  in  dealing  with  the  subject. 

The  object  of  psycho-analysis  is  to  investigate 
the  trains  of  thought  which,  directly  or  in- 
directly, have  produced  a  given  morbid  psychical 
disturbance.  Every  one  is  reminded  at  times 
of  experiences  which  are  distasteful,  and  even 
repulsive,  the  memory  of  which  we  endeavour 
to  ignore ;  and  the  mental  conflict  which  this 
repression  involves  varies  in  intensity  according 
to  the  nature  of  the  experience  in  question  and 
the  temperament  and  education  of  the  individual. 
Such  memories  and  emotions  are  called  "  com- 
plexes," and  when  they  are  forgotten  and 
cannot  be  called  into  consciousness,  they  are 
called  "  buried  complexes."  They  usually  re- 
late to  some  fundamental  instinct  or  desire,  and 
when  circumstances  prevent  these  desires  from 
being  gratified  some  compromise  must  be 
reached.  Under  normal  conditions  such  re- 
pressed desires  are  directed  into  healthy 
channels ;  they  are  "  sublimated,"  and  the 
energies  find  outlet  in  some  form  of  active  work, 
but  in  some  cases  no  such  outlet  is  found,  and 
the  buried  complex  becomes  a  centre  of  internal 
stress  till  a  "  substitution  "  takes  place  and 
hysterical  symptoms  appear.  The  patient  is 
probably  altogether  unaware  of  what  has 
happened,   and   sometimes   the   original  desire 
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cannot  be  remembered,  so  successful  has  been 
the  repression.  The  end-product  may  appear 
to  have  no  relation  to  the  complex,  and  is 
frequently  so  confused  and  distorted  that  the 
task  of  tracing  out  its  origin  may  be  extremely 
difficult.  In  this  way  arise  the  many  symptoms 
of  hysteria  and  psychasthenia,  palsies,  phobias, 
obsessions,  tics,  morbid  doubting ;  aU  of  wliich 
are  regarded  by  the  psycho-analyst  as  symbolical 
representations  of  A^dsh-fulfilments.  They  pro- 
duce a  certain  amount  of  unconscious  gratifica- 
tion, and  in  a  perverted  and  incomplete  manner 
they  relieve  the  underlining  mental  conflict. 

It  must  not,  however,  be  thought  that  psycho- 
analysis is  of  value  only  in  hysteria  and  kindred 
conditions.  On  the  contrary,  it  throAVs  light 
upon  the  origin  of  habits  and  idiosyncrasies  of 
aU  kinds  and  upon  many  obscure  problems  of 
everyday  hfe.  The  instinctive  dishkes,  which 
so  frequently  influence  conduct  for  no  obvious 
cause,  mannerisms  and  odd  gestures,  uncalled- 
for  explosions  of  temper,  inexphcable  waves  of 
sadness,  sudden  untimely  merriment,  blind  un- 
reasoning prejudices,  are  to  be  attributed  to 
past  experiences  and  old  conflicts,  which,  though 
quite  forgotten,  may  be  recovered  by  psycho- 
analysis. It  is  maintained  that  the  method  is 
helpful  in  dealing  with  juvenile  depravity  and 
dehnquencies  in  the  young. 

In  decided  cases  of  mental  disease,  such  as 
paranoia,  dementia  praecox,  manic-depressive 
insanity,  this  method  of  investigating  the  genesis 
and  development  of  symptoms  is  valuable,  and 
it  has  been  successfully  employed  in  the  treat- 
ment of  certain  cases  of  melanchoha. 

The  methods  of  psycho-analysis  can  only  be 
mentioned  briefly.  Three  are  chiefly  used. 
(1)  Free  association.  (2)  Word  association. 
(3)  Dream  analysis. 

Free  Association.  The  patient  is  encouraged 
to  express  frankly  every  thought  that  comes 
into  the  mind  when  a  given  subject  is  mentioned 
by  the  physician,  even  if  it  appears  irrelevant 
or  unsuitable.  WTien  the  repressed  desires  are 
touched  he  usually  avoids  the  subject  :  there 
is  an  instinctive  resistance  which  must  be  over- 
come. Long  delay  or  hesitation,  or  continual 
distress,  probably  indicate  that  the  hue  of 
inquiry  involves  a  buried  complex.  It  is  evident 
that  this  method  of  investigation  is  only  useful 
when  the  patient  willingly  co-operates  with  the 
physician  and  has  extraordinary  confidence  in 
him.  It  implies  the  opening  up  of  the  inmost 
secrets  of  the  mind.  The  discussion  of  sexual 
questions,  too,  is  often  involved,  rendering  the 
situation  one  of  extreme  delicacy.  Freud  uses 
a  special  technique,  which  takes  a  long  time  to 
master,  and  in  any  case  the  inquiry  involves  an 
immense  expenditure  of  time. 

Word  association,  first  used  in  this  connection 
by  Jung  of  Ziirich,  is  of  great  assistance,  and 
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undoubtedly  shortens  the  time  required,  espe- 
cially in  the  early  stages.  A  series  of  selected 
words  is  enunciated  each  one  separately  by  the 
physician,  and  the  patient  is  asked  to  state  as 
quickly  as  possible  the  first  word  which  each 
of  them  suggests  to  him.  The  time  taken  is 
noted  in  each  case.  At  the  end  of  the  series 
the  words  are  again  called  over,  and  any  differ- 
ence in  the  responses  is  noted.  The  way  in 
which  patients  react  varies  greatly,  but  occasion- 
ally there  is  a  delayed  response,  or  no  answer  at 
aU  is  given.  In  almost  every  such  case,  if  the 
associations  be  followed  up  carefully,  the  delay 
may  be  traced  to  the  interference  of  some 
thought  or  idea  connected  with  the  repressed 
complex.  The  selection  of  words  is,  of  course, 
important,  and  it  is  desirable  to  interpolate 
critical  ones  between  those  of  little  significance. 
Jung's  method,  though  it  may  consist  to  some 
extent  of  groping  in  the  dark,  often  uncovers 
the  repressed  train  of  thought  very  quickly. 

Dream  Analysis.  Freud  has  shown  that 
dreams  give  symbohcal  expression  to  repressed 
desires.  The  censorship  of  conscious  thought 
is  removed  in  sleep  and  in  the  half -waking  state, 
so  that  long-forgotten  memories  appear  in 
strange,  distorted  forms.  Though  we  may 
consider  some  published  interpretations  of 
dreams  to  be  far-fetched,  there  is  no  doubt  that 
incidents  throwing  light  upon  the  origin  of 
symptoms  may  be  recalled  by  the  analysis  of 
dreams.  The  connection  between  the  grotesque 
dream  pictures  and  underlying  past  experiences, 
however,  is  most  difficult  to  trace,  and  may 
require  long  and  patient  investigation. 

Hypnotism.  Although  at  one  time  Freud  used 
hypnotism  in  recalling  past  memories,  he  and 
most  of  his  pupils  have  abandoned  it  altogether. 
Several  authorities,  however,  claim  that  it  is 
a  valuable  adjunct ;  that  it  saves  time,  and 
assists  in  getting  at  the  central  difficulties  rapidly 
and  without  undue  friction,  especially  in  cases 
of  double  consciousness,  hysterical  fugues  and 
other  automatic  states. 

Pulse  reaction  has  been  used,  it  being  found 
that,  in  the  course  of  association  experiments, 
allusion  to  a  subject  connected  vrith.  the  re- 
pressed complex  immediately  quickens  the  pulse. 

Psycho-analysis  is  of  great  value  in  thera- 
peutics, since  it  not  only  brings  to  light  the  exact 
nature  of  the  case  to  be  dealt  \nth,  but  removes 
many  of  the  obstacles  in  the  way  of  successful 
treatment.  AVhen  disturbing  factors  that  have 
been  repressed  or  ignored  are  frankly  faced,  when 
the  nature  of  the  confhct  is  fully  understood  and 
the  whole  personahty  is  summoned  to  take  part 
in  it,  healthy  influences  have  a  chance  of  pre- 
vaiHng.  Psycho-analysis,  while  it  lays  bare 
the  cause  of  the  symptoms,  prepares  the  way 
for  their  removal.  This  is  essentially  a  mattes 
of  re-education,  and,  in   many  cases,  resolves 
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itself  into  directing  the  energies  towards  some 
higher  goal  and  awakening  wholesome  activities. 
Sometimes  the  fundamental  difficulty  can  be 
shown  to  be  unreal,  and  can  be  cleared  up  by 
explanation  and  frank  discussion.  In  such  a 
case  recovery  is  speedy.  It  is  like  the  relief 
obtained  by  the  removal  of  a  foreign  body,  which 
has  produced  not  only  local,  but  reflex  irritation 
and  pain. 

In  the  present  article  no  attempt  is  made  to 
report  illustrative  cases.  Unless  given  in  great 
detail,  these  are  apt  to  be  unconvincing,  and  it 
is  not  easy  to  describe  a  case  adequately  without 
disclosing  confidential  matters. 

Psycho-analysis  appears  to  be  contra-indicated 
in  the  following  cases  :  those  who  are  un\\illing 
to  submit  to  treatment  and  do  not  give  the 
physician  every  assistance ;  those  who  are 
confused,  who  cannot  give  their  attention,  or 
take  an  interest  in  the  investigation ;  and,  lastly, 
patients  past  middle  life.  It  is  most  useful  in 
young  adults  who  are  intelligent  and  anxious  to 
be  reheved,  and  whose  habits  of  mind  are  not 
so  confirmed  as  to  make  re-education  impossible. 

Criticisms.  Authorities  are  much  divided  as 
to  the  value  of  psycho-analysis.  Some  are 
whole-hearted  supporters  of  Freud ;  others  deny 
altogether  the  truth  of  his  teaching ;  while 
others  again  accept  some  of  his  conclusions, 
especially  those  in  reference  to  conflict  and 
repression,  but  are  sceptical  with  regard  to  his 
views  on  sexual  questions.  It  must  be  conceded 
that  most  of  those  who  criticize  severely  have 
not  had  much  personal  experience  of  Freud's 
methods.  The  whole  question  demands  more 
exhaustive  examination,  so  that  what  is  of  value 
may  be  sifted  from  the  rest,  and  retained.  At 
present  the  subject  is  beset  with  difficulty. 

Time  and  Trovhle  Involved.  The  analysis  of 
many  of  the  recorded  cases  has  taken  more  than 
twelve  months,  and  some  of  Freud's  cases  have 
taken  three  or  even  four  years.  On  the  other 
hand,  simple  cases  may  be  resolved  after  a  few 
sittings.  The  amount  of  personal  attention  the 
physician  must  give  is  extraordinary,  for  the 
work  demands  close  and  unremitting  intellectual 
eflort  and  can  seldom  be  deputed  to  an  assistant. 
When  we  remember,  too,  that  the  technique  of 
psycho-analysis  is  complicated  and  difficult,  it 
becomes  clear  that  very  few  patients  can  afi'ord 
this  kind  of  treatment ;  and  unless  its  methods  are 
simplified  its  value  "wdll  be  extremely  limited. 

The  nature  of  the  investigation  is  generally 
unpleasant.  Freud  and  his  pupils  state  that 
every  analysis  of  a  case  of  hysteria  reveals  sexual 
complexes.  It  must  be  explained  that  the  word 
sexual  is  used  by  Freud  in  an  unusually  broad 
sense,  including  the  maternal  instinct,  filial  and 
parental  love,  and  much  that  is  artistic  and 
poetical.  But  the  published  cases  almost 
always  contain  details  of  sexual  irregularities 


and  perversions,  and  the  question  arises  how 
far  it  is  wise  to  endeavour  to  revive  past  mem- 
ories and  discuss  at  length  objectionable  incidents 
of  this  kind.  A  further  criticism  occurs  in 
respect  to  the  analysis  being  pushed  to  ascertain 
experiences  in  childhood.  In  several  of  the 
cases  that  have  been  reported  the  experiences 
dated  from  before  the  fifth  year,  and  Freud  and 
many  of  his  followers  think  these  of  supreme 
importance.  But  in  deahng  with  memories  of 
childhood  many  pitfalls  occur,  and  the  possi- 
bility of  exaggeration  and  of  pseudo -reminis- 
cence must  be  borne  in  mind. 

Dr.  T.  A.  Ormerod  criticizes  Freud's  theories 
as  foUows  : — "  Can  we  suppose  that  every 
severe  and  ingrained  hysterical  symptom  would 
be  cured  in  this  way  ?  About  the  so-called 
'  process  of  conversion,'  which  is  really  one  of  the 
key-stones  of  their  theory,  one  would  like  some 
independent  proof.  Is  there  reaUy  evidence  to 
show  that  hysterical  patients  possess  a  peculiar 
faculty  whereby  they  can  substitute  a  bodily 
symptom  for  mental  distress  ?  There  is  the 
same  lack  of  evidence  for  the  statement  .  .  . 
that  the  ideas  at  the  bottom  of  hysteria  are 
always  of  a  sexual  nature  ...  I  know  the 
answer  made  is  that  the  proof  of  these  state- 
ments lies  in  the  so-called  facts  of  psycho- 
analysis. But  can  we  impHcitly  rel}^  upon  the 
dreamy  imaginings  of  a  patient  undergoing  this 
process  ?  Is  it  not  very  probable  that  we  may 
put  into  his  mind  just  what  we  want  to  find 
there  ?  We  know  that  Freud  gave  up  that 
portion  of  his  theory  which  relates  to  sexual 
assaults,  because  he  found  his  patients  had 
misled  him.  And  if  the  master  of  this  method 
may  be  deceived,  how  much  more  his  disciples  ? 
To  this  I  cannot  help  adding  that  psycho- 
analysis, if  it  is  to  mean  the  resurrection  of 
buried  sexual  ideas,  might  to  many  patients  do 
much  more  harm  than  good.  The  proof  of  the 
pudding,  we  are  reminded,  is  in  the  eating ;  but 
the  dish  is  a  little  unsavoury,  and  I  cannot  help 
hoping  that  the  taste  for  it  will  not  become 
general." — Brain,  Jan.  1911. 

Wliilst  fully  admitting  the  force  of  these 
criticisms,  the  writer  must  confess  that  his  own 
experience  leads  him  to  support  Freud's  thesis 
as  to  the  importance  of  sexual  repression  and 
conflict  in  relation  to  the  development  of  the 
psycho -neuroses.  It  may  be  the  duty  of  the 
physician  to  investigate  unpleasant  psychical 
details  just  as  it  is  his  duty  to  investigate 
unpleasant  physical  details.  His  sanction  lies 
in  the  urgency  of  the  symptoms  and  the 
possibilitj^  of  relieving  them,  ^^^len  there  is 
no  doubt  about  the  former  nothing  should 
be  left  undone  that  maj'  give  lasting  rehef . 

It  has  also  been  contended  that  in  the  pub- 
lished cases  recovery  may  have  been  due  to 
other  means.     That  it  is   not  merelj^  due  to 
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suggestion  appears  to  be  certain,  as  many  of  the 
patients  had  been  treated  by  hypnotism  without 
success  before  psycho-analysis  was  undertaken. 
Still,  it  must  not  be  forgotten  that  many 
psychasthenic  and  neurotic  patients  improve 
or  recover  without  any  special  treatment.  They 
provide  the  majority  of  "  cures "  by  faith- 
healing,  osteopathy,  and  the  hke.  Every 
physician  can  call  to  mind  such  surprising 
recoveries,  and  although  the  devotees  of  psycho- 
analysis speak  in  no  uncertain  voice  as  to  its 
therapeutic  value,  the  reader  of  the  reported  cases 
would  hke  to  have  independent  testimony  as  to 
the  reahty  and  permanence  of  the  recoveries. 
On  this  question  more  evidence  is  needed. 

Conclusion.  It  is  too  early  to  estimate  the 
importance  of  Freud's  work.  There  can  be 
little  doubt  that  it  helps  to  elucidate  symptoms, 
and  that  he  touches  a  great  truth  in  showing 
that  long -forgotten  experiences  influence  conduct 
unconsciously  and  that  repressed  desires  and 
instincts  are  directly  concerned  in  the  production 
of  the  psycho-neuroses.  Our  ground  is  less  sure  i 
if  we  assume  that  patients  are  necessarily 
benefited  by  the  revival  of  these  repressed 
desires,  and  there  is  reason  to  fear  that  the 
inquiry  into  these  topics  may  sometimes  be 
injurious.  It  is  important  to  select  the  cases 
with  great  care  and  to  make  sure  that  the 
conditions  are  favourable.  It  is  evident  that 
in  some  cases  of  decided  mental  disease,  such 
as  dementia  prsecox,  little  benefit  can  accrue, 
whilst  in  unstable  and  untrustworthy  persons 
the  inquiry  is  altogether  contra-indicated.  On 
the  other  hand,  in  patients  intelHgent  enough 
to  understand  the  object  of  the  investigation, 
whose  general  character  and  mental  make-up 
are  of  sufficiently  good  quality,  and  who  are 
not  too  old  to  learn  new  habits  of  thought, 
psycho-analysis  is  a  most  promising  line  of 
treatment. 

On  the  whole  Freud  must  be  given  credit  for 
introducing  a  great  advance  in  psychiatry,  and, 
though  we  may  not  acquiesce  in  all  his  extreme  i 
views,  we  must  acknowledge  that  he  has  thrown 
light  upon  some  of  the  most  obscure  and 
intractable  of  mental  disorders.  He  teaches  the 
physician  the  importance  of  ascertaining  the 
patient's  mode  of  thought,  his  hidden  motives, 
conflicts,  troubles  and  fears ;  and  the  key  to  this 
inner  life,  now  recognized  to  be  all-important,  | 
is  psycho-analysis.  With  its  help  the  patient  ' 
learns  to  know  himself  and  to  face  and  overcome 
difficulties  instead  of  avoiding  them;  and  by 
the  removal  of  persistent,  though  probably 
unconscious,  fears  and  stresses,  the  growth  and 
development  of  character  becomes  possible. 
To  use  one  more  simile,  the  tangled  skein  of 
thought  is  j)atient]y  unravelled  by  means  of 
psycho-analysis,  so  that  the  thread  may  be 
rewound  in  an  orderly  way;  but  whether  this 
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is  possible  or  not  must  inevitably  depend  upon 
the  quality  of  the  thread  itself.  B.  P. 

CRIMINAL   RESPONSIBILITY 

Strictly  speaking,  the  term  "criminal 
responsibility  "is  tautologous, for  "responsible " 
means,  in  English  law,  "liable  to  punishment," 
and  no  act  is  in  law  punishable  unless  it  is 
criminal,  or,  if  not  criminal  in  the  technical  and 
restricted  sense,  unless  it  is  an  offence  against 
the  law.  For  every  offence  against  the  law 
the  offender  is  responsible,  that  is  to  say 
liable  to  punishment,  and  cannot  be  absolved 
from  this  liability  except  under  certain  con- 
ditions. It  is  important  that  this  meaning  of 
"  responsibility  "  should  be  kept  steadily  in 
mind  during  legal  discussions  on  the  subject, 
for  the  term  has  also  an  ethical  meaning, 
which  is  not  the  same  as  its  legal  meaning, 
and  medical  writers  and  speakers  on  the  sub- 
ject are  very  apt  to  confuse  the  two.  In 
ethics,  "responsible"  does  not  mean  "liable 
to  punishment  by  law  " ;  it  means  "  rightly 
punishable,"  and  to  say  that  a  person  is  irre- 
sponsible means,  not  that  he  is  not  liable  in 
law  to  punishment,  but  that  in  the  opinion  of 
the  speaker  he  ought  not  to  be  punished.  This 
is  quite  a  different  thing,  and  as  long  as  these 
two  meanings  of  "responsible"  and  "irre- 
sponsible "  are  confused,  no  discussion  on  the 
subject  can  be  fruitful.  Here  I  propose  to 
discuss,  not  what  condition  ought  to  absolve  a 
person  from  liability  to  punishment  for  his 
wrongful  acts,  but  what  conditions  actually  do 
absolve  him  in  English  law  as  it  at  present  exists. 

On  paper  and  in  general  terms,  the  principles 
of  legal  irresponsibility  are  fixed  and  settled  : 
in  practice  the  greatest  difficulty  is  experienced 
in  estimating  how  these  principles  will  be 
applied  in  any  given  case ;  but  in  spite  of  this 
difficulty  we  find  that  on  the  whole  justice  is 
done,  and  the  requirements  of  the  average 
conscience  are  efficiently  met. 

The  law  on  the  subject  is  contained  in  certain 
answers  given  by  the  judges  to  the  House  of 
Lords  in  1843  (Mr.  Justice  Maule  dissenting) 
and  is  as  follows  : — "  Every  man  is  presumed  to 
be  sane,  and  to  possess  a  sufficient  degree  of 
reason  to  be  responsible  for  his  crimes  until  the 
contrary  is  proved  to  their  [the  jury's]  satis- 
faction ;  and  that  to  establish  a  defence  on  the 
ground  of  insanity  it  must  be  clearly  proved 
that  at  the  time  of  committing  the  act  the 
accused  was  labouring  under  such  a  defect  of 
reason  from  disease  of  the  mind,  as  not  to  know 
the  nature  and  quality  of  the  act  he  was  doing, 
or  if  he  did  know  it  that  he  did  not  know  he  was 
doing  what  was  wrong."  This,  then,  is  what 
the  defence  must  affirmatively  establish,  and 
in  order  that  the  medical  practitioner  may  be 
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guided  in  his  investigation  into  the  mind  of 
the  accused,  it  is  necessary  to  examine  these 
conditions  with  some  care. 

If  it  can  be  shown  that  the  accused  did  not 
know  the  nature  of  his  act,  he  is  relieved  from 
responsibility  for  that  act.  But  what  is  the 
nature  of  an  act,  as  distinguished  from  its 
quality  ?  I  think  it  may  be  taken  that  to 
know  the  nature  of  an  act  means  to  know  "  what 
we  are  doing  " — to  know  the  immediate  con- 
sequences of  the  act,  or  those  consequences  the 
wish  to  produce  which  constitutes  the  intention. 
Thus,  to  strike  a  man  violently  on  the  head  with 
a  bludgeon,  or  to  push  him  over  the  brink  of  a 
dock,  is  likely  to  result  in  his  speedy  death,  and 
the  person  who  so  strikes  or  pushes  him,  kills 
him.  His  death  is  the  natural  and  immediate 
consequence  of  the  act,  and  therefore  in  such 
a  case  the  nature  of  the  act  is  killing.  If  the 
person  takes  a  jewel  off  a  jeweller's  counter 
and  walks  out  of  the  shop  with  it,  the  natural 
and  immediate  consequence  of  the  act  is  that  the 
jewel  is  removed  from  the  possession  of  the 
jeweller,  and  passes  into  his  own.  The  nature  of 
the  act  is  taking  possession.  If  he  takes  ship 
to  America,  the  nature  of  his  act  is  travelling. 

In  any  of  these  cases,  the  nature  of  the  act 
remaining  the  same,  its  quality  may  be  innocent 
or  criminal.  If  a  man  strikes  another  over 
the  head  and  so  kills  him,  it  may  be  that  there 
appeared  no  other  way  of  warding  off  an  assault 
that  threatened  to  be  fatal.  In  that  case  the 
quality  of  the  act  was  innocent.  But  it  may  be 
that  the  act  was  done  for  the  purpose  of  robbery 
or  revenge,  and  in  this  case  its  quality  was 
murderous.  The  jewel  may  have  been  taken 
after  due  payment,  and  then  the  quality  of  the 
act  is  innocent ;  or  it  may  have  been  taken 
without  the  knowledge  or  consent  of  its  owner, 
and  in  tliis  case  the  quality  of  the  act  was 
furtive  or  theftuous.  The  voyage  to  America 
may  have  been  undertaken  for  sport,  for  com- 
merce, or  to  fulfil  a  promise  to  lecture,  and 
then  its  quality  is  innocent ;  or  it  may  have 
been  undertaken  to  get  rid  of  the  burden  of 
supporting  wife  and  family,  and  then  its  quality 
is  desertion. 

To  exonerate  an  accused  person  from  punish- 
ment, it  is  sufficient  to  prove  either  that  when 
he  killed  the  man  he  did  not  know  that  he  was 
killing,  or  that  when  he  knowingly  killed,  he 
did  not  know  the  killing  was  murder.  Here, 
however,  an  important  qualification  must  be 
made.  To  determine,  in  any  given  case,  whether 
killing  is  or  is  not  murder,  is  a  question  of  law, 
and  one  that  is  often  difficult  to  determine.  Is 
a  man,  therefore,  to  be  excused  from  the  penalty 
attaching  to  murder  if  he  bo7ia  fide  but  errone- 
ously believes  at  the  time  that  the  quality  of 
the  act  is  not  murder,  but  manslaughter  ? 
According  to  the  plain  words  of  the  judges' 


answer,  it  would  seem  that  he  would  be  excused, 
and  no  doubt  there  are  circumstances  in  which 
he  would ;  but  in  other  circumstances  he  would 
find  himself  baulked  by  the  "  conclusive  pre- 
sumption "  of  law  that  every  man  knows  the 
law,  however  uncertain  or  nebulous  the  law 
may  be.  A  man  might  very  likely  find  himself 
condemned  to  the  gallows  for  a  homicide  that 
he  bona  fide  believed  was  only  manslaughter. 
It  follows  that  homicide  should  never  be  lightly 
undertaken. 

According  to  the  answer  of  the  judges,  there 
is  a  third  exonerating  condition.  The  prisoner 
is  relieved  of  responsibility  if  the  defence  can 
show  either  : — (a)  that  he  did  not  know  the 
nature  of  his  act,  {b)  that  he  did  not  know  its 
quality,  or  (c)  that  he  did  not  know  he  was  doing 
what  was  wrong.  It  would  appear  prima  facie, 
that  if  a  man  does  a  criminal  act,  knowing  its 
criminal  quality,  he  must  know  that  he  is  doing 
what  is  Avrong.  If  a  man  commits  murder, 
knowing  that  he  is  committing  murder,  or  if 
he  steals,  knowing  that  he  is  stealing,  it  is 
difficult  to  see  how  he  can  be  ignorant  that  he 
is  doing  wrong ;  for  the  very  idea  of  murder  or 
stealing  contains  the  idea  of  wrong  so  completely 
and  inextricably  bound  up  with  it  that  it  is 
difficult  to  see  how  he  can  know  that  he  is  mur- 
dering or  stealing  and  not  know  that  he  is 
doing  wrong.  It  may  be,  however,  that  a  man's 
sense  of  right  and  wrong  is  so  distorted  and 
perverted  that  he  can  persuade  himself  that  a 
homicide  that  other  people  would  call  murder, 
and  that  would  be  wrong  if  they  did  it,  would 
not  be  wrong  to  him ;  or  that  a  converting 
into  his  own  possession  that  would  in  other 
people  be  theft  and  wrong,  would  not  be  either 
if  he  did  it  himself.  It  would  seem,  therefore, 
that  a  socialist  who  genuinely  holds  the  belief 
that  property  is  theft,  may  steal  with  impunity ; 
but  it  would  be  dangerous  for  him  to  put  his 
doctrine  into  practice,  for  the  exoneration 
applies  to  those  only  whose  lack  of  knowledge 
of  right  and  wrong  is  due  to  "  defect  of  reason 
from  disease  of  the  mind." 

It  seems,  however,  that  if  an  accused  person 
conscientiously  believes  that  a  crime  done  by 
him  is  not  a  crime,  he  does  not  know  the  quality 
of  the  act,  whether  or  no  he  believes  that  it 
would  be  a  crime  if  done  by  some  one  else  ;  and 
therefore  it  would  appear  that,  strictly  speaking, 
it  is  impossible  that  he  should,  in  the  words  of 
the  judges,  know  "it,"  that  is,  the  nature  and 
quality  of  the  act,  and  not  know  that  it  is  Avrong. 
However,  this  consideration  was,  perhaps, 
thought  by  the  judges  to  be  a  little  beyond  the 
comprehension  of  a  petty  jury,  and  the  condition 
of  knowing  the  wrongness  of  the  act  was 
inserted. 

In  practice,  this  is  the  condition  that  is  usually 
relied  upon.     The  defence  does  not  often  seek 
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to  show  that  the  accused  did  not  know  the 
nature  of  his  act — in  common  terms,  that  he 
did   not   know   Avhat   he   was   doing — and   his 
knowledge    of    the   quality  of   the  act  is  left 
out  of  consideration,  since  it  is  included  and 
I    swamped  in  the  knowledge  of  its  wrongness. 
In  the  great  majority  of  cases  in  which  the  plea 
of  insanity  is  raised,  the  defence  seeks  to  show 
that  the  accused  did  not  know  that  what  he 
was  doing  Avas  Mrong;    or  at  least  this  is  the 
ostensible    defence.     In    practice    the    defence 
usually  amounts  to  showing,  or  attempting  to 
[    show,  that  the  state  of  mind  of  the  accused,  at 
I    the  time  of  the  commission  of  the  crime,  was 
t    such  that  he  did  not  as  fully  appreciate  as  a  sane 
i    man  would,  either  (a)  the  consequences  of  his 
act,  or  (b)  the  circumstances  in  which  it  was  done. 
j        Of  these  two  defects,  the  latter,  though  it  is 
I    but  little  appreciated  by  the  courts,  is  by  far  the 
most  important ;   for  it  may  very  well  happen, 
as  it  happened  in  the  case  of  Hadfield,  that  the 
accused  knew  completely  the  nature  and  quality 
and  consequences  of  his  act,  and  that  it  was  in 
a  certain  sense  wrong,  and  yet  may  be  so  insane 
that  no  jury  would  convict ;    but  if  it  can  be 
shown  that  from  defect  or  disorder  of  mind  he 
does  not  rightly  appreciate  the  circumstances 
in  which  the  act  is  done,  and  if  the  crime  is 
shown  to  have  arisen  out  of  this  want  of  appreci- 
ation, then  he  will  be  held  not  responsible,  as 
Hadfield  was  held  not  responsible. 

To  determine  whether  at  the  time  the  act 
was  committed  the  actor  knew  that  it  was 
wrong,  is  on  the  face  of  it  as  difficult  a  problem 
as  the  human  mind  can  well  undertake.  We 
must  not  only  investigate  the  state  of  mind  of 
a  person  at  a  time  that  is  now  past,  but  we  must 
be  agreed  upon  the  meanings  of  the  Avords 
"  know  "  and  "  wrong,"  as  to  which  speculation 
may  easily  lose  itself  in  a  maze  of  conjecture. 
In  practice,  the  difiiculty,  though  often  great, 
is  seldom  found  insuperable  ;  for,  in  practice, 
the  jury,  and  the  other  persons  concerned  in 
the  case,  have  a  rough-and-ready  appreciation 
of  the  meaning  of  these  terms  which  is  sufficient 
to  serve  the  purposes  of  justice  ;  and  in  practice 
substantial  justice  is  done.  The  touchstone 
which  judge,  jury  and  counsel  apply  to  the  case 
is  the  conduct,  in  circumstances  similar  to  those 
in  Avhich  the  act  was  done,  of  the  ordinary  or 
average  man.  If  they  find  that  the  act  was 
one  which,  upon  consideration  of  all  the  cir- 
cumstances, might  have  been  done  by  an 
ordinary  or  average  sane  man  under  the  in- 
fluence of  motives  that  are  known  to  operate 
on  sane  men,  and  to  lead  them  to  the  commission 
of  such  acts,  the  jury  will  find  the  accused 
guilty,  and  they  will  be  right  in  so  finding.  If 
they  are  unable  to  reconcile  the  conduct  of  the 
accused  with  the  conduct  that  they  would 
expect   under   similar   circumstances   from   an 


ordinary  or  average  sane  person,  allowing  for 
the  exaggeration  that  certain  passions,  such  as 
jealousy,  greed,  lust,  and  so  forth,  are  apt  to 
exhibit  in  persons  that  yet  must  be  considered 
ordinary,  the  jury  will  find  the  accused  insane, 
and  they  will  be  right  in  so  finding.  But  if 
this  is  so,  the  testimony  of  the  expert  would 
appear  to  be  superfluous  and  redundant,  for 
such  comparisons  as  are  suggested  can  be  made 
without  expert  assistance  by  any  one  who  is 
conversant  with  average  human  character. 
AVhat,  then,  is  the  function  of  the  expert  ?  It 
is  described  very  clearly  by  Mr.  Justice  Wilde 
in  Smith  v.  Tebbett,  "  While  the  world  at  large 
can  only  contrast  the  doubtful  case  with  the 
sane,  the  physician  has  at  hand  the  alternative 
contrast  with  the  insane.  .  .  .  The  question  of 
insanity,  though  it  falls  to  the  lot  of  a  legal 
tribunal,  is  properly  a  mixed  one — partly 
within  the  range  of  common  observation,  and 
in  so  far  to  be  considered  by  a  jury;  partly 
within  the  range  of  special  experience,  and  in 
so  far  the  proper  subject  of  medical  inquiry. 
It  is  the  office  of  the  court,  then,  to  inform  itself, 
as  far  as  opportunity  permits,  of  the  general 
results  of  medical  observation,  and  to  approach 
the  subject  of  this  case  on  the  two  opposite 
sides  thus  indicated,  searching  for  a  fit  conclusion 
by  alternately  presenting  the  parallel  of  sanity 
and  insanity  to  the  sajdngs  and  doings  of  the 
accused."  It  is  improbable  that  Kjng's  Bench 
judges,  in  trying  a  criminal  case,  are  guided  by 
the  dictum  of  Sir  J.  P.  Wilde  in  the  Probate 
court,  but  the  natural  good  sense  of  the  judges 
has  led  to  the  same  practice. 

It  is  not  often  that  a  witness  is  called  upon 
to  give  his  opinion  as  to  the  knowledge  that 
the  prisoner  had  as  to  the  nature  or  quality, 
the  rightness  or  wrongness,  of  the  act  with 
which  he  is  charged.  Few  judges  will  allow 
such  a  question,  which  it  is  the  function  of  the 
jury  to  determine,  to  be  put  to  a  witness.  If, 
however,  the  Aptness  is  of  opinion  that  the  act 
was  committed  in  post-epileptic  automatism, 
it  is  clear  that  such  evidence  must  be  given,  and 
in  such  cases  it  is  allowed. 

If  the  expert  is  able  to  show  that  the  accused 
was  insane  at  the  time  the  offence  was  com- 
mitted, such  evidence  will  go  far  to  exonerate 
the  accused  ;  but  such  evidence,  even  if  accepted, 
will  by  no  means  establish  his  irresponsibility; 
and  it  may  not  be  accepted.  The  mere  ipse 
dixit  of  the  expert  will  be  tested  by  cross- 
examination,  and  unless  he  can  produce  the 
evidence  on  which  his  opinion  is  founded,  and 
unless  that  evidence  carries  to  the  jury  con- 
viction that  the  accused  was  insane,  the  expert 
will  waste  his  breath  in  testifying  to  the  insanity. 
Even  if  the  accused  is  proved  to  have  been  insane, 
his  irresponsibility  will  not,  in  laAv,  follow  as  a 
j  matter  of  course,  though  in  practice,  proof  of 
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insanity  does  usually  carry  irresponsibility. 
In  law,  an  insane  person  is  responsible  unless 
his  insanity  deteriorated  his  mind  in  certain 
ways  already  set  forth.  Proof  that  the  accused 
was  insane  at  the  time  of  the  act  does  not  even 
shift  the  burden  of  proving  responsibility  on 
to  the  prosecution.  In  practice,  however,  no 
jury  would  find  responsible  a  person  they  be- 
lieved to  be  insane.  The  real  difficulty  of  the 
defence  is  to  prove  insanity — that  is,  to  adduce 
evidence  that  satisfies  the  jury  that  the  accused 
was  insane  at  the  time  of  the  offence.  If  he 
is  able  to  do  this,  the  expert  need  not  trouble 
himself  or  the  court  about  the  prisoner's  know- 
ledge of  right  and  wrong,  or  of  the  nature  or 
quality  of  the  act ;  and  in  fact  not  one  expert  in 
a  hundred  knows  or  needs  to  know  the  meaning 
of  the  nature  or  quality  of  an  act,  or  the  differ- 
ence between  them.  C.  A.  M. 

PUERPERAL   INSANITY 

There  are  many  authors  of  the  present  day 
who  give  no  separate  place  in  their  classification 
of  mental  diseases  to  puerperal  insanity.  Their 
reason  for  this  is  that  the  insanity  associated  i 
with  child-bearing  exhibits  no  distinguishing 
feature  from  other  forms,  and  therefore  they 
content  themselves  with  merel}^  referring  to 
it  when  describing  the  forms  it  commonly 
assumes.  From  a  practical  point  of  vieAv, 
hoAvever,  puerperal  insanity  warrants  a  more 
distinctive  place  in  classification,  for  although 
it  presents  no  symptom  which  clearly  marks  it 
off  from  all  other  forms  of  mental  disturbance, 
it  adheres  more  or  less  faithfully  to  one  or  , 
two  definite  types.  Moreover,  it  occurs  from  I 
time  to  time  in  general  practice  with  dramatic  i 
suddenness,  and  is  the  most  common  of  all 
mental  diseases  which  the  general  practitioner 
is  suddenly  called  upon  to  treat.  It  belongs 
to  the  acute  varieties  of  insanity,  and  as  a  rule 
is  curable.  Year  by  year  it  forms  a  certain 
percentage  of  the  female  admissions  to  the 
asylums  of  England  and  Wales,  and  many 
cases  are  successfully  treated  at  home,  or  away 
from  asylum  care,  by  the  medical  attendant 
in  whose  practice  it  has  occurred. 

The  insanity  connected  with  child-bearing- 
is  divided  into  three  groups,  according  to  the 
time  of  its  appearance.  Thus  we  have  the 
insanity  of  'pregnancy ,  puerperal  insanity,  and 
the  insanity  of  lactation. 

Puerperal  Insanity. — By  puerperal  insanity  is 
meant  the  mental  disturbance  which  occurs 
during  the  first  six  weeks  following  the  birth 
of  the  child.  It  occurs  much  more  frequently 
than  the  insanity  of  pregnancy  or  of  lactation. 

Cause.  In  a  large  proportion  of  the  women 
who  become  insane  at  the  puerperium  there 
exists  a  predisposition  to  insanity  arising  from 


a  neurotic  family  inheritance.  This  may  be  a 
direct  insane  heredity  or  it  may  be  an  epileptic, 
neurotic  or  alcoholic  heredity.  The  patient's 
mother  may  have  had  an  attack  of  puerperal 
insanity,  and  may  have  passed  on  to  her 
daughter  a  tendency  to  suffer  in  the  same  way. 
In  this  connection  it  is  of  interest  to  note  that 
Mott,  in  his  investigations  of  relatives  in  the 
London  County  Asylums,  discovered  amongst 
other  things  that  mothers  transmit  to  the 
offspring  more  frequently  than  fathers,  and 
that  daughters  are  more  often  affected  than 
sons.  In  view  of  the  frequency  with  which 
a  neuropathic  inheritance  is  met  with  in  such 
cases,  it  is  difficult  not  to  regard  it  as  an  im- 
portant factor  in  the  causation  of  the  disease. 
Other  causes  are  :  a  previous  attack  of  insanity ; 
any  mental  stress,  whether  sudden  or  prolonged, 
such  as  grief  over  the  death  of  a  relative  or 
worry  over  the  desertion  of  the  husband ;  the 
knowledge  that  the  child  will  be  illegitimate; 
the  age  of  the  patient,  for  the  older  the  neurotic 
woman  is  the  greater  the  danger,  especially  in  the 
case  of  primiparse ;  a  lowered  state  of  nutrition 
due  to  the  presence  of  some  bodily  disease  such 
as  syphilis  or  tuberculosis,  or  to  alcoholic  in- 
temperance, or  imperfect  hygienic  surroundings ; 
prolonged  or  difficult  labour. 

In  some  cases  septicaemia  exists,  but  under 
modern  methods  this  is  less  frequent  than  it 
used  to  be,  which  may  account  for  the  decrease 
in  the  percentage  of  the  cases  of  puerperal 
insanity  during  the  last  thirty  years. 

The  most  important  exciting  cause  met 
with  now,  however,  is  toxaemia.  This  may  not 
be  severe  enough  to  provoke  serious  symptoms 
such  as  occur  in  septicaemia,  but  it  is  sufficient 
to  cause  a  slight  amount  of  fever,  increased 
rapidity  of  the  pulse  and  a  more  or  less 
marked  leucocytosis.  This  is  invariably  found 
in  acute  confusional  insanity,  which  most 
authorities  regard  as  a  toxaemia,  and  which  is 
the  commonest  form  of  puerperal  insanity. 

If  the  loss  of  blood  is  considerable  and  pro- 
duces great  exhaustion,  collapse  delirium  may 
ensue. 

Form  of  Insanity.  Puerperal  insanity  as- 
sumes, as  a  rule,  one  of  three  forms.  Many  are 
cases  of  acute  confusional  insanity,  others  are 
cases  of  dementia  praecox  of  the  katatonic 
variety,  and  some  manic-depressive  insanity. 
During  labour  delirium  may  occur  which 
passes  off  when  the  child  is  born.  The  acute 
confusional  form  is  the  one  Avhich  is  looked 
upon  as  the  most  typical,  and  is  best  known 
as  "puerperal  mania." 

Onset.  Symptoms  of  Acute  Confusional  In- 
sanity may  follow  the  birth  of  the  child  very 
closely  and  may  develop  with  startKng  rapidity, 
so  that  the  home  which  was  the  scene  of  so 
much  quiet    happiness  is  suddenly  filled  with 
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fear  and  dismay.  It  may  be  that  for  a  short 
time  everything  has  gone  Avell.  The  joy  with 
which  the  event  has  been  anticipated  seems  to 
be  realized,  and  all  anxiety  is  allayed.  Then 
an  alarming  change  takes  place ;  an  undreamt- 
of complication  has  arisen.  After  a  sleepless 
night  the  gentle,  newly-made  mother  has 
become  a  noisy,  excited,  and  perhaps  violent 
woman,  striking  terror  into  the  hearts  of  her 
relatives  and  causing  the  gravest  anxiety  to 
those  in  attendance  upon  her. 

Mental  Symptoms.  Sleeplessness  is  one  of 
the  earliest  symptoms  and  should  make  those 
in  attendance  upon  the  woman  uneasy  as  to 
what  is  going  to  follow.  The  patient  becomes 
dull  and  quiet,  and  shows  no  interest  in  any- 
thing that  goes  on  in  her  room.  She  appears 
to  be  indifferent  to  her  friends  and  to  her  baby. 
This  indifference  may  deepen  into  antipathy, 
and  an  attack  of  frenzy  may  occur,  in  which 
the  woman  may  murder  her  child  or  make  an 
attempt  upon  her  own  life.  In  some  cases 
the  responsibility  of  the  patient  for  such  an 
act  may  be  caUed  in  question,  a  fact  which 
should  be  borne  in  mind.  Apathy  and  in- 
difference may  be  quickly  followed  by  talkative- 
ness and  excitement,  until  a  state  of  delirium 
develops.  In  her  delirium  the  patient  chatters 
about  past  events.  More  recent  occurrences, 
such  as  her  marriage  and  her  confinement,  are 
not  spoken  of,  and  appear  to  have  no  place 
in  her  memory.  She  makes  no  reference  to 
her  husband  or  to  her  baby.  By  this  time 
the  patient  may  be  in  a  state  of  continual 
unrest,  tossing  about  in  her  bed  and  clapping 
her  hands.  She  plays  about  with  the  bed- 
clothes and  may  tear  them  to  pieces.  The 
excitement  increases  and  the  patient  is  liable 
to  expose  herself,  and  becomes  lost  to  all  sense 
of  decency.  The  patient  may  jump  up  and 
down  in  bed,  or  rush  about  the  room,  smashing 
things  and  displaying  an  amount  of  energy 
quite  out  of  proportion  to  the  amount  of 
physical  strength  she  possesses.  She  may 
resist  the  nurse's  attention  to  her,  and  be  very 
violent.  The  patient  no  longer  recognizes  her 
surroundings,  and  she  mistakes  the  identity  of 
the  people  about  her.  She  will  hardly  look  at 
food,  and  will  struggle  against  it.  Hallucinations 
of  hearing  are  often  present,  but  are  vague  and 
fleeting ;  she  thinks  she  hears  people  talking  in 
an  adjoining  room.  Her  attention  wanders, 
and  she  only  listens  to  a  word  or  two  of  what 
is  said,  and  that  is  enough  to  start  a  new  train 
of  thought  for  her.  Ideas  succeed  one  another 
so  rapidly  in  her  mind  that  she  only  has  time 
to  express  fragments  of  them. 

Bodily  Symptoms.  Certain  bodily  symptoms 
accompany  these  mental  symptoms.  A  vary- 
ing degree  of  fever  is  present,  which  even  in 
the   absence   of   septic   infection   may   rise   to 


101°  or  102°  F.  The  pulse  is  soft  and  rapid. 
There  is  sordes  about  the  lips,  the  tongue  is 
furred,  and  constipation  is  marked.  In  septic 
cases  the  lochia  may  be  scanty  and  offensive, 
but  otherwise  may  be  normal.  Abscesses  in 
the  breast  may  develop,  and  there  may  be 
retention  of  urine. 

Progress  of  the  Disease.  The  illness  may  last 
only  a  few  weeks,  the  patient  making  a  good 
recovery.  On  the  other  hand,  it  may  last 
much  longer.  With  due  care  and  attention 
the  acute  bodily  symptoms  will  subside  in 
a  few  weeks,  and  although  the  various  bodily 
functions  do  not  immediately  become  normal 
again,  yet  the  patient  will  have  gained  con- 
siderably in  strength.  The  excitement  may 
still  continue,  with  a  certain  amount  of  con- 
fusion of  mind.  She  may  still  be  very  violent, 
and  nurses  frequently  notice  more  purpose  in 
the  violence  at  this  stage  and  less  blind 
resistiveness  and  destructiveness.  She  is  faulty 
in  matters  of  toilet,  and  she  may  indulge 
in  bad  habits.  As  convalescence  approaches 
the  patient  gradually  comes  to  herself  and 
begins  to  puzzle  out  things.  Such  a  patient, 
when  she  first  realized  that  none  of  her  own 
people  were  with  her,  concluded  that  they 
were  all  dead,  and  that  she  was  left  to  the 
care  of  strangers.  Another  told  me  that  her 
first  conscious  thought  was  that  she  was  in 
heaven — very  flattering,  no  doubt,  to  those 
who  had  the  care  of  her ;  but  sometimes  it  is 
the  other  way  about  with  these  patients,  and 
they  fear  they  are  in  the  lower  regions.  Some- 
times with  a  view  to  recalling  the  baby's 
existence  to  the  mother  the  child's  photograph 
is  sent  to  her,  but  it  has  no  meaning  for  her. 
"  That  is  not  my  baby,  my  baby  is  dead,"  she 
will  say.  She  reads  different  meanings  into 
the  letters  which  she  receives,  and  re-reads  them 
in  wonder  when  her  mental  atmosphere  has 
cleared.  Gradually  convalescence  ensues,  and 
a  perfectly  satisfactory  recovery  takes  place. 

Prognosis.  During  the  first  few  weeks  of 
the  illness  there  is  danger  of  the  patient  dying 
from  exhaustion,  and  for  a  much  longer  period 
there  is  danger  of  the  patient  dying  by  her  own 
hand,  otherwise  she  will  most  likely  make  a 
good  recovery.  As  has  been  said,  the  duration 
of  the  illness  is  variable.  It  will  probably  be 
short  if  it  starts  soon  after  the  birth  of  the 
child,  but  it  may  last  longer  if  the  mental 
symptoms  do  not  appear  until  some  weeks  after 
the  confinement.  If  recovery  does  not  take 
place  within  a  few  weeks,  then  it  may  be  delayed 
for  three,  six  or  nine  months.  As  a  rule  the 
recovery  is  complete.  There  is  always  the 
possibility  of  the  malady  recurring  at  some 
future  confinement,  but  this  happens  less 
frequently  than  one  might  expect. 

Treatment.     If   the   patient   can   afford    the 
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expense,  she  should  be  treated  at  home  or  at 
any  rate  outside  of  an  asylum,  entirely  from 
sentimental  reasons.  If  the  expense  of  private 
nursing  cannot  be  afforded,  or  if  the  patient 
exhibits  pronounced  suicidal  tendencies,  then 
it  is  wiser  to  place  her  immediately  under 
asylum  care.  The  safety  of  the  child  has  to 
be  considered  also,  and  therefore  it  should 
be  taken  from  the  mother  at  once.  If  this  is 
not  done,  disaster  may  be  the  result. 

In  these  cases  very  careful  nursing  is  required. 
Rest  in  bed  is  essential,  and  everything  possible 
must  be  done  to  maintain  the  patient's  strength. 
If  she  entirely  refuses  food  she  must  be  fed 
by  means  of  a  nasal  or  oesophageal  tube.  If 
this  is  delayed  too  long  the  patient  may  become 
very  much  exhausted.  In  those  cases  where 
the  exhaustion  is  extreme,  saline  injections 
per  rectum  should  be  given.  Tliese  are  most 
easily  given  by  means  of  a  rubber  catheter 
(No.  8),  to  which  may  be  attached  about  a 
foot  of  rubber  drainage  tubing,  to  the  other 
end  of  which  is  fixed  a  glass  funnel.  The 
saline  injection  should  consist  of  saline  solution 
in  the  proportion  of  one  teaspoonful  of  salt 
to  a  pint  of  water.  The  temperature  of  the 
solution  should  be  the  temperature  of  the  body, 
which  means  that  it  must  be  about  five  or  ten 
degrees  higher  in  the  jug.  This  should  be 
given  every  four  hours  for  a  day  or  two.  After 
the  first  administration  the  patient  will  not  prob- 
ably retain  more  than  eight  or  ten  ounces  at 
a  time.  This  is  not  meant  to  take  the  place 
of  food,  which  must  be  given  by  means  of  a 
tube  in  small  quantities  three  or  four  times 
a  day.  Eggs  beaten  up  and  mixed  with  hot 
milk  should  be  given  in  this  way,  and  very  soon 
the  patient  will  be  able  to  have  at  least  three 
pints  of  milk  and  four  or  six  eggs  daily.  Later 
on,  when  she  is  taking  her  food  naturally,  she 
should  still  have  a  plentiful  supply  of  milk 
foods.  If  the  lochia  is  offensive  a  hot 
(115°-118°  F.)  antiseptic  douche  should  be 
given  twice  daily.  The  breasts  may  have  to 
be  emptied  and  strapped.  Constipation  must 
be  treated  and  it  may  be  necessary  to  purge  the 
patient  freely;  it  should  not  be  allowed  to 
recur. 

In  the  great  majority  of  cases  no  sedatives 
need  be  given.  Any  good  they  do  is  only 
temporary. 

When  the  patient  is  strong  enough  it  is  well 
to  have  her  out  of  doors  as  much  as  possible, 
as  fresh  air  and  plenty  of  food,  especially 
fattening  food,  are  the  best  sedatives. 

Katatonia. — The  second  form  which  insanity 
at  the  puerperium  is  likely  to  assume  is  the 
katatonic  variety  of  dementia  praecox,  associ- 
ated with  stupor.  The  symptoms  of  this  may 
appear  during  pregnancy.  If  at  that  time  the 
woman    seems    indifferent    to    her    condition, 


which  one  would  expect  to  be  of  absorbing 
interest  to  her,  especially  in  the  case  of  primi- 
parse,  then  those  in  attendance  should  be  no 
guard.  This  indifference  may  increase,  without 
any  change  taking  place  at  the  confinement. 
It  may  be  several  Aveeks  later  before  the 
characteristic  symptoms  of  katatonia  declare 
themselves.  Indifference  may  give  place  to 
depression  and  to  stupor.  This  may  be  followed 
by  a  phase  of  the  disease  characterized  by 
impulsive  acts  of  violence  or  destructiveness. 
Recovery  may  take  place  eventually  or  dementia 
supervene  more  or  less  rapidly. 

This  variety  is  as  a  rule  of  longer  duration 
than  the  acute  conf usional  variety,  and  may  last 
nine  months  or  a  year.  The  treatment  is  chiefly 
symptomatic  and  has  been  described  elsewhere. 

Manic-Depressive  Insanity. — The  third  form 
which  insanity  occurring  at  the  puerperium 
may  assume  is  maniacal-depressive  insanity,  and 
is  not  so  common  as  the  other  two.  Those 
who  are  known  to  suffer  from  attacks  of  excite- 
ment and  depression  do  not  become  insane 
at  childbirth  as  frequently  as  one  might  expect. 
It  is  true,  however,  that  sometimes  at  the  first 
pregnancy  or  confinement  the  earliest  mani- 
festations of  the  disease  appear. 

Insanity  of  Lactation. — The  insanity  of  lacta- 
tion is  that  form  of  mental  disorder  which 
appears  during  the  time  that  the  woman  is 
nursing  her  child,  but  not  before  six  weeks  or 
two  months  have  elapsed  since  the  confinement 
took  place. 

Cause.  As  in  puerperal  insanity  a  predis- 
position to  insanity  exists,  and  the  exciting 
cause  may  be  found  in  the  exhausted  state  of 
the  patient's  health  through  prolonged  nursing 
of  the  child.  It  is  liable  to  occur  in  cases  where 
the  patient  has  borne  several  children  in  the 
space  of  a  few  y&a,v&  and  has  nursed  them  all. 
It  is  rather  more  common  amongst  poor,  hard- 
Avorking  women  than  amongst  the  well-to-do. 
The  imperfect  hygienic  surroundings  of  the 
poor  will  also  help  to  produce  a  lowered  state 
of  health. 

The  form  of  insanity  is  usually  that  of 
melancholia  of  a  subacute  kind.  The  symptoms 
are  mild  when  they  appear  early,  and  more 
severe  when  they  appear  later.  The  patient 
becomes  low-spirited  and  unable  to  do  her  work 
as  usual,  and  begins  to  fancy  that  her  neighbours 
are  talking  about  her,  and  perhaps  that  they 
are  saying  things  against  her.  The  depression 
deepens,  and  the  patient  begins  to  talk  of 
"■  putting  an  end  to  it  all,"  or  she  may  make 
some  attempt  to  do  so.  The  course  which  the 
disease  runs  is  similar  to  that  of  melancholia 
arising  from  other  causes.  In  spite  of  the 
suicidal  tendencies  which  may  appear,  however, 
it  never  assumes  a  very  acute  form. 

The    prognosis   is    good    and    the    prospects 
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brighter    when    the    symptoms    appear    early, 
otherwise  recovery  may  be  delayed  for  months. 

The  treatment  is  to  wean  the  child  at  once,  and 
to  insist  on  rest  in  bed.  The  patient  should 
have  a  plentiful  supply  of  simple  nourishing 
food  and  as  soon  as  possible  should  be  out  of 
doors  for  as  long  as  possible  each  day,  without 
incurring  too  much  fatigue.  Constipation  may 
prove  troublesome  and  must  be  treated. 

Insanity  of  Pregnancy. — This  form  of  insanity 
is  compai'atively  rare,  more  so  than  puerperal 
insanity  or  the  insanity  of  lactation.  As  in 
these  two  forms,  a  neurotic  inheritance  is  an 
important  factor  in  the  causation  of  the  disease. 
Other  considerations  are  the  presence  of  any 
wasting  disease  which  is  undermining  the 
patient's  health,  and  the  age  of  the  patient. 
Sometimes  the  dread  of  the  approaching  suffer- 
ing preys  upon  her  mind.  As  a  rule  it  takes 
the  form  of  melancholia,  but  other  varieties  of 
insanity  are  met  with.  Symptoms  of  general 
paralysis  of  the  insane  have  revealed  themselves 
for  the  first  time  during  pregnancy,  and  the 
initial  symptoms  of  katatonia  may  appear  then. 

The  symptoms  may  appear  during  the  early 
months  of  pregnancy  or  not  until  after  the  fourth 
month.  They  may  not  attract  much  notice, 
being  thought  to  be  nothing  more  than  the 
curious  longings  and  caprices  which  women 
sometimes  exhibit  during  pregnancy,  more 
especially  those  of  a  neurotic  disposition. 
Sleeplessness  is  an  early  symptom,  which  may 
be  followed  by  loss  of  interest  in  friends  and 
relatives.  This  may  deepen  into  dislike  in  the 
case  of  her  husband.  She  may  become  suspici- 
ous of  those  around  her,  and  finally  distinctly 
depressed,  and  may  begin  to  accuse  herself  of 
various  offences,  and  attempts  at  suicide  may 
be  made.  There  will  be  present  the  usual 
bodily  symptoms  which  accompany  melancholia, 
constipation,  etc.  Loss  of  appetite  may  not  be 
so  marked  as  a  perverted  appetite. 

Prognosis.  If  the  illness  begins  before  the 
fourth  month  of  pregnancy  it  is  probable 
that  recovery  will  take  place  before  the  birth 
of  the  child,  otherwise  it  may  not  take  place 
until  some  months  after  the  child  is  born. 
Many  of  the  cases  which  appear  for  the  first 
time  in  the  later  months  of  pregnancy  prove  to 
be  cases  of  dementia  prsecox,  and  in  such  cases 
the  outlook  is  not  very  bright. 

Treatment.  It  is  advisable,  if  possible,  to 
treat  the  patient  at  home  or  in  private,  if  this 
can  be  done  with  safety.  If  not,  the  patient 
should  be  sent  to  an  asylum.  The  treatment  is 
the  same  as  in  other  cases  of  melancholia,  but  the 
nurse  in  charge  must  be  on  the  outlook  for 
the  appearance  of  symptoms  such  as  retention 
of  urine,  varicose  veins,  oedema  of  the  feet,  etc. 
It  must  be  borne  in  mind  that  labour  itself  may 
begin  without  the  patient  informing  her  nurses 
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of  the  fact.  It  is  not  advisable  to  induce  labour 
in  the  hope  that  the  mental  symptoms  will 
disappear,  because  such  a  result  can  never  be 
guaranteed.  j,^  ^ 

MELANCHOLIA 

Melancholia  is  a  name  that  was  formerly 
given  to  any  morbid  mental  state  of  depression 
of  functional  origin ;  but  in  recent  years  the  use 
of  the  term  has  become  limited  to  (1)  the 
depressive  phase  of  maniacal-depressive  in- 
sanity and  (2)  the  morbid  depression  which 
appears  in  presenility.  Kraepelin  limits  the 
appellation  melancholia  to  the  latter  of  these  two 
conditions,  and  claims  that  it  differs  from  the 
former  in  such  a  way  that  the  two  varieties 
of  depression  can  be  differentiated  without 
reference  to  the  age  of  the  patient.  For 
presenile  melancholia  he  claims  apprehensive 
restlessness  and  absence  of  retardation  as 
distinguishing  features,  apprehensive  restless- 
ness being  absent  and  retardation  present  in 
the  depressive  phase  of  maniacal-depressive 
insanity.  With  this  distinction  the  present 
writer,  for  one  among  many,  does  not  agree ;  for, 
on  the  one  hand,  apprehensive  restlessness  is 
common  enough  in  maniacal-depressive  insanity, 
and,  on  the  other,  retardation  is  by  no  means 
uncommon  in  presenile  melancholia. 

While,  however,  we  are  unable  to  recognize 
any  symptomatological  or  pathological  differ- 
ences between  the  two  conditions,  we  are 
prepared  to  admit  that  presenile  melancholia 
is  usually  incurable,  while  attacks  of  maniacal- 
depressive  insanity  are  curable ;  that  presenile 
melancholia  shows  no  tendency  to  alternate 
with  mania,  perhaps  because  with  advancing 
age  there  is  an  increased  tendency  to  states  of 
mental  depression,  and  that  hereditary  influence 
has  a  much  smaller  etiological  relationship 
with  presenile  melancholia  than  with  maniacal- 
depressive  insanity.  In  this  latter  connection, 
however,  we  have  to  remember  that  insanity  is 
liable  to  appear  much  earlier  in  the  children 
than  in  the  parents,  and  the  present  writer  has 
observed  several  cases  of  maniacal-depressive 
insanity  whose  parents  suffered  from  presenile 
melancholia.  Moreover  the  prognosis  of  an 
attack  of  depression  occurring  in  a  maniacal- 
depressive  patient  during  the  presenile  period 
is  not  so  favourable  as  that  of  a  similar  attack 
occurring  in  early  life.  Inasmuch,  therefore, 
as  we  believe  these  two  conditions  to  be  identi- 
cal, the  melancholia  here  described  includes 
presenile  mental  depression  and  the  depressive 
stage  of  maniacal-depressive  insanity. 

The  physical  health  of  the  patients  is  poor, 
there  is  generally  a  history  of  loss  of  weight, 
the  tongue  is  furred,  there  is  loss  of  appetite, 
and   obstinate  constipation   is    the   rule.     The 
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secretion  of  sweat  is  deficient ;  the  complexion 
is  therefore  inclined  to  be  rather  muddy  and 
the  hair  drier  than  natural.  There  is  slight 
chlorosis,  and  in  women  menstruation  is  arrested. 
The  urine  is  scanty,  highly  coloured  and  loaded 
with  urates ;  this  is  possibly  due  to  the  fact 
that  patients  do  not  take  sufficient  liquid 
nourishment  to  effect  normal  dilution  of  the 
urine.  In  puerperal  cases  the  secretion  of  milk 
ceases. 

The  aspect  of  the  patient  is  that  of  depression. 
There  is  slight  flexion  with  adduction  at  all  the 
joints,  and  this  is  associated  "with  a  certain 
amount  of  rigidity  of  the  large  proximal  joints. 
The  muscles  of  the  back  and  neck  are  in  a  state 
of  contraction,  as  also  are  those  of  the  shoulders 
and  hips,  although  to  a  less  degree.  Rigidity 
of  the  muscles  controlling  the  movements  of  the 
elbows  and  knees  is  also  present,  but  this  is 
less  obvious  than  in  the  case  of  the  larger 
joints ;  while  the  hands  and  feet  are  fairly  flaccid. 

Associated  with  this  rigidity  there  is  weakness 
of  the  affected  muscles.  The  disease  is  a  sort 
of  double  hemiplegia ;  differing,  however,  from 
a  true  organic  double  hemiplegia  in  that  the 
peripheral  muscles  of  the  hands  and  feet  are  not 
so  markedly  affected.  This  is  best  demonstrated 
by  asking  the  patient  to  hold  his  arms  straight 
above  his  head.  In  extreme  cases  he  can 
scarcely  raise  his  elbows  above  the  level  of  the 
shoulders.  The  patient's  gait  often  gives  a  hint 
as  to  the  nature  of  his  disease.  He  walks  from 
the  knees  and  uses  the  hip  movements  but  little. 
Moreover,  he  prefers  standing  to  sitting,  the 
latter  posture  causing  him  discomfort  on 
account  of  the  rigidity.  The  handshake  of  a 
melancholiac  is  also  noteworthy  in  that  he 
shakes  from  the  wrist ;  the  normal  handshake 
is  from  the  elbow. 

All  these  physical  signs  of  melancholia  are 
obvious  enough  in  severe  cases  of  the  disease, 
but  in  mild  cases  it  requires  a  trained  observer 
to  detect  such  symptoms.  All  movements, 
however,  are  slow,  and  the  patient  finds  difficulty 
in  doing  things  which  were  formerly  easy  to 
him.  Everything  is  an  effort  and  he  finds 
himself  disinclined  for  occupation  of  any  kind. 

In  severe  cases  the  muscular  contraction 
affects  the  face,  the  corners  of  the  mouth  being 
turned  down,  the  naso-labial  folds  abnormally 
pronounced  and  the  eyebrows  knitted  so  as  to 
form  deep  furrows  at  the  root  of  the  nose. 

The  above  series  of  motor  symptoms  is  the 
foundation  of  the  patient's  mental  attitude. 
He  feels  that  his  will  power,  his  volition,  has 
gone  and  that  his  normal  instincts  are  in 
abeyance.  He  is  unable  to  turn  his  attention 
to  anything,  at  least  for  any  length  of  time ; 
attention  has  been  demonstrated  psychologically 
to  be  motor  in  origin. 

Quite  apart  from  the  dejection  consequent 


upon  such  thoughts,  the  patient  is  depressed! 
owing  to  the  fact  that  his  enforced  attitude  is  i 
one  of  depression ;  his  general  emotional  tone 
is  therefore  one  of  intense  misery.  Everything 
looks  black,  to  such  an  extent  that  he  is  in- 
capable of  believing  that  he  can  ever  recover 
from  his  illness ;  life  is  not  worth  living,  and 
he  contemplates  or  makes  serious  attempts  at 
suicide.  On  the  other  hand,  the  rigidity  of  the 
muscular  system  is  such  that  it  does  not  allow 
the  normal  play  of  features  associated  with 
emotional  reaction  and,  as  a  result,  we  find  that 
melancholia  cs  are  deficient  in  emotional  re- 
action ;  not  merely  that  they  do  not  laugh  when 
a  mirth -provoking  incident  is  related  to  them, 
but  also  that  they  do  not  feel  any  occasion  of 
gloom  on  the  receipt  of  bad  news.  There  is  loss 
of  feeling,  but  no  loss  of  sensation,  sensation 
is  normal  in  melancholia. 

Associated  with  all  these  symptoms  the 
patient  has  a  kind  of  subconscious  introspection, 
leading  him  to  arrive  at  certain  judgments  which 
constitute  the  delusions  of  melancholia.  Inas- 
much as  some  regard  the  capacity  for  volition, 
instinct,  attention  and  emotion  as  the  essence 
of  mentation,  they  consider  the  absence  of  such 
faculties  as  evidence  that  the  mind  has  gone. 
Others  regard  these  faculties  as  svmbols  of  a 
soul  within,  and  their  absence  as  evidence  that 
their  soul  is  dead.  Hence  such  people  conclude 
that  their  soul  is  lost,  that  they  are  eternally 
damned,  that  they  have  committed  the  un- 
pardonable sin,  and  that  they  have  led  an 
immoral  life.  Others,  again,  regard  the  above- 
mentioned  faculties  as  the  symbols  of  life  itself, 
and,  these  being  in  abeyance,  they  believe  them- 
selves to  be  dead. 

Certain  other  patients  attach  more  import- 
ance to  the  physical  aspects  of  their  disease, 
and  to  them  the  loss  of  appetite  means  that 
they  are  unable  to  swallow  and  that  the  throat 
is  obstructed ;  the  constipation  means  that  the 
bowels  are  permanently  obstructed ;  the  weak- 
ness of  the  limbs  means  that  they  are  paralysed  j 
or  the  inability  to  concentrate  attention  on  a 
train  of  thought  means  that  the  brain  has  gone. 

Yet  others  ascribe  their  inability  to  do 
things  not  to  their  own  incapacity,  but  to 
interference  by  other  people,  and  they  develop 
delusions  of  persecution. 

There  is  no  disorder  of  sensation.  Perception 
is  clear,  and  the  patients  know  where  they  are, 
can  recognize  their  friends  and  tell  the  time  of 
day.  Hallucinations  do  not  occur  in  uncom- 
plicated cases.  Similarly  there  is  no  real  defect 
of  memory,  although  the  patients  sometimes 
complain  that  their  memory  is  going.  If  they 
can  be  induced  to  converse,  it  will  be  found  that 
the  judgment  and  reasoning  power  are  good 
in  respect  of  topics  unconnected  with  their 
delusions. 
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The  insomnia  of  melancholia  is  a  very  con- 
stant and  persistent  symptom.  Patients  suffer- 
ing from  this  disease  usually  have  difficulty  in 
getting  to  sleep  before  two  or  three  o'clock  in 
the  morning.  Commonly  they  are  awake  again 
by  six  o'clock  and  then  have  their  worst  time 
in  the  twenty-four  hours.  They  are  extremely 
depressed,  and  suicidal  attempts  are  most 
frequently  made  during  the  few  hours  before 
breakfast  time. 

Varieties.  It  is  customary  to  classify  melan- 
cholia by  reference  either  to  the  physical  signs 
or  to  the  delusions.  When  paresis,  immobility 
and  incapacity  for  occupation  are  the  most 
pronounced  signs,  the  patient  is  said  to  be 
suffering  from  stuporose  melancholia  ;  and  Avhen 
restlessness  associated  with  picking  or  plucking 
movements  of  the  fingers  are  in  evidence,  he 
is  said  to  be  suffering  from  agitated  melancholia. 

If  the  patient  has  clear  insight  into  his 
condition,  realizing  that  it  is  due  to  illness  and 
being  subject  to  no  delusions,  the  disease  is 
called  simple  melancholia  ;  but  when  disorder 
of  judgment  and  consequent  delusions  arise,  the 
disorder  is  known  as  delusional  inelancholia. 
Some  authors  give  a  special  name,  hypochondria- 
cal melancholia,  to  this  disease  when  the  disorder 
of  judgment  is  in  relation  to  the  patient's 
knowledge  of  his  physical  health. 

Course  and  Prognosis.  The  reader  will  gather 
from  the  article  on  Maniacal-Depressive  Insanity 
that  the  termination  of  most  cases  of  melan- 
cholia is  favourable,  but  that  there  is  liability 
to  recurrence  or  subsequent  attacks  of  mania. 
About  three  to  six  months  is  the  usual  duration. 

Diagnosis.  As  in  all  cases  of  mental  disease,  the  I 
practitioner  should  be  careful  first  to  eliminate 
the  possibility  of  general  paralysis  by  looking 
for  such  physical  signs  of  that  disease  as  tremor, 
ataxic  speech,  loss  of  the  pupillary  reaction  to 
light  and  grossly  altered  knee-jerks.  The  knee- 
jerks  of  melancholia  are  small  but  brisk. 

The  depression  of  dementia  prcecox  is  more 
insidious  in  its  onset  and  accompanied  by 
mannerisms,  signs  of  catalepsy  and  catatonia. 
Hallucinations  of  hearing  also  are  common  in 
dementia  precox. 

Acute  confusional  insanity  is  characterized 
by  hallucinations,  and  such  disorders  of  per- 
ception as  agnosia,  disorientation  and  illusions 
of  recognition.  Anaesthesia  of  the  hands  is 
common  in  this  condition,  but  uncommon  in 
melancholia. 

The  diagnosis  from  neurasthenia  is  sometimes 
difficult.  Neurasthenics  have  more  insight  into 
their  condition  than  melancholiacs  and  sviffer 
much  less  from  anorexia  and  constipation  and 
much  more  from  strange  sensations  in  the  head, 
back  and  abdomen.  Moreover,  there  is  no 
muscular  rigidity  in  neurasthenia. 

The    morbid    fears    of    psychasthenia    some- 
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times  resemble  those  of  melancholia.  The 
psychasthenic,  however,  realizes  the  groundless- 
ness of  his  fears,  whereas  the  melancholiac  is 
convinced  that  his  fears  are  well  founded.  The 
•  physical  signs  of  melancholia  are  absent  from 
the  former  condition. 

Some  epileptics  suffer  from  attacks  of  typical 
melancholia,    but    the    history    of    convulsions 
j  will  put  the  practitioner  on  his  guard  in  esti- 
mating the  true  nature  of  the  case. 

Treatment.  This  consists  of  rest  in  bed  and 
overfeeding.  The  melancholiac  usually  resents 
being  put  to  bed  and  offers  all  sorts  of  excuses 
why  such  treatment  should  not  be  adopted, 
but  experience  teaches  that  bed  has  a  beneficial 
and  curative  effect  upon  these  cases.  Restless- 
ness can  be  combated  by  giving  half  a  drachm 
of  liq.  morph.  bimec.  three  times  a  day  after 
meals,  and  the  habit  of  sleep  can  be  restored  by 
the  administration  of  a  couple  of  drachms  of 
paraldehyde  in  an  ounce  of  peppermint  water 
every  night  at  bedtime.  A  warning  against 
travel  is  necessary,  inasmuch  as  it  is  still  recom- 
mended by  the  ignorant. 

Similarly,  melancholiacs  not  only  dislike  food, 
too  often  they  actively  refuse  it.  Nevertheless 
it  must  be  insisted  on  that  their  meals  be 
regularly  taken,  and  that  their  nutrition  be 
increased  by  the  addition  to  their  diet  of  three 
pints  of  milk  daily,  Avith  cream  if  possible. 
When  food  is  actively  refused  it  must  be  given 
by  means  of  a  feeding-tube,  not  a  feeding-cup. 
An  oesophageal  tube  is  passed  into  the  stomach 
three  or  four  times  a  day  and  a  pint  of  nutritive 
fluid,  consisting  of  milk,  cream  and  eggs,  poured 
down  by  means  of  a  funnel.  Sometimes  it  is 
desirable  to  peptonize  each  feed. 

The  bowels  should  be  regulated  by  the 
administration  of  suitable  purgatives. 

It  must  always  be  recognized  that  every 
melancholiac  is  a  potential  suicide.  The  prac- 
titioner must  therefore  avoid  delay  in  placing 
his  patient  under  asylum  care. 

W.  H.B.  S. 

MANIA 

Mania  is  that  phase  of  maniacal -depressive 
insanity  which  is  characterized  by  motor 
excitement  and  mental  exaltation.  The  name 
was  formerly  applied  to  all  cases  of  mental 
disease  in  which  motor  excitement  occurred ; 
and  there  are  even  still  a  few  physicians  who 
use  the  term  in  this  way,  preferring  a  mono- 
symptomatic  classification  of  mental  disease 
to  one  based  upon  groups  of  symptoms. 

The  patients  are  generally  in  poor  health, 
but  this  is  not  so  striking  as  in  melancholiacs ; 
the  tongue  is  not  so  furred,  constipation  is  not 
so  obstinate,  the  complexion  is  less  muddy,  and 
the  appetite  is  capricious  but  seldom  abolished. 
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Menstruation,  though  irregular  in  some  cases, 
is  not  usually  suppressed,  In  puerperal  patients 
the  secretion  of  milk  is  not  arrested,  as  in  melan- 
cholia, but,  on  the  contrary,  rather  in  excess,  to 
such  an  extent  that  it  often  becomes  necessary 
to  massage  the  breasts  and  to  apply  belladonna 
plasters  in  order  to  avert  the  formation  of 
mammary  abscesses. 

The  chief  characteristic  of  the  disease, 
however,  is  motor  excitement  and  restlessness, 
mainly  affecting  the  muscles  of  the  large  proxi- 
mal joints.  The  patients  stride  rather  than 
walk,  swaying  the  trunk  from  side  to  side  and 
waving  the  arms  from  the  shoulders.  The 
condition  is  the  reverse  of  melancholia,  in 
which  there  is  weakness  and  rigidity  of  the  large- 
joint  muscles.  The  attitude  is  one  of  general 
extension  and  abduction,  again  in  contrast  with 
that  of  melancholia,  in  which  there  are  general 
flexion  and  adduction. 

The  patients  are  noisy  and  garrulous,  being 
either  hilarious  and  jocose  or  angry  and  reviling. 
They  shout,  laugh  and  sing  by  turns. 

All  this  motor  activity  finds  an  outlet  in 
destructiveness.  The  clothing  is  torn,  vases 
are  hurled  to  the  ground  and  smashed,  and  the 
nurses  suffer  undeserved  blows.  In  milder 
cases  the  garrulity  is  less  marked,  the  patients 
are  often  rather  smart  in  repartee,  and  excite- 
ment finds  its  outlet  in  mischievousness  rather 
than  destructiveness.  They  play  practical  jokes 
and  put  things  in  their  wrong  places  for  fun. 

There  is  general  hyperaesthesia  to  the  extent 
that  a  slight  pin-prick  evokes  a  scream ;  and  the 
senses  of  smell,  taste  and  hearing  appear  to  be 
abnormally  keen. 

There  are  no  hallucinations  in  uncomplicated 
cases. 

The  feeling  of  energy  induced  by  the  motor 
excitability  usually  gives  a  sense  of  well-being, 
power  and  mental  capacity.  I  have  known 
some  patients  carry  out  enormous  undertakings 
during  a  mild  attack  of  mania  which  was 
insufficient  to  necessitate  segregation.  More 
commonly  this  sense  of  capability  gives  rise  to 
delusions  of  exaltation,  the  patient  believing 
himself  to  be  the  Messiah,  the  reincarnation  of 
one  of  the  prophets  or  some  other  great  man. 

Pari  passu  with  the  motor  restlessness  there 
is  restlessness  of  ideation,  with  an  abnormally 
rapid  "  flight  of  ideas."  Thoughts  chase  each 
other  through  the  patient's  mind  too  quickly 
to  find  expression  in  words,  and  there  results  a 
form  of  incoherence  due  to  elision  of  connecting 
links.  A. patient,  before  dashing  a  plate  to  the 
ground,  uttered  the  words  "  Plate,  knife,  cut, 
avoid,  my  sisters."  This  is  an  example  of 
what  is  not  incoherence.  If  she  had  said 
"  Plate,  cut,  my  sisters,"  she  would  have  been 
incoherent  to  her  hearers,  although  there  would 
have  been  no  incoherence  of  thought. 


These  patients  are  not  incoherent  to  them- 
selves and  there  is  no  confusion  of  ideas.  They 
know  where  they  are,  recognize  the  nature  of 
their  surroundings,  know  the  nurses  and  doctors 
by  name,  and  can  tell  the  date  and  time  of  dav. 
Their  memory  is  excellent  for  recent  as  well  as 
for  remote  events,  and  their  perception  of 
common  objects  and  pictures  shown  to  them  is 
keen.  As  a  rule  they  are  fairly  clean  in  their 
habits,  but  liable  to  be  untidy  in  their  dress. 
They  may  decorate  themselves  with  leaves  or 
tawdry  pieces  of  coloured  ribbon,  and  if  they 
tear  up  their  clothes,  it  is  often  for  the  purpose 
of  fantastically  arraying  themselves  with  the 
same  garments  fashioned  anew. 

When  the  storm  is  over  and  before  convales- 
cence becomes  estabhshed  the  patients  are  liable 
to  sink  into  a  temporary  condition  of  stupor  in 
which  they  take  no  interest  in  things  going  on 
around  them  and  do  not  speak,  except  perhaps 
in  monosyllables,  or  occupy  themselves  in  any 
way.  During  this  stage  a  few  hallucinations  of 
hearing  may  occur,  and  there  is  usually  some 
analgesia  of  the  hands  and  forearms.  These 
are  to  be  regarded  as  symptoms  of  nervous 
exhaustion. 

Varieties.  These  are  degrees  of  intensity 
rather  than  true  varieties  of  the  disease. 

Simple  Mania  is  a  state  of  exaltation  in  which 
there  is  a  well-marked  feeling  of  bieii  ttre,  a 
sense  of  capabilit}^  and  power,  excessive 
emotional  reaction  and  lack  of  moral  control. 
The  patients  are  commonly  youths  on  the  brink 
of  manliood  who  swagger  and  bluster,  believing 
themselves  to  have  fully  arrived  at  man's 
estate.  They  take  undue  interest  in  dress  and 
wear  nosegays  and  ties  and  socks  of  brilliant 
hue.  They  become  disobedient  to  their  parents 
and  adopt  extreme  measures  to  assert  their 
independence  of  authority.  Eroticism  shows 
itself  in  numerous  engagements  with  members 
of  the  opjDosite  sex.  Such  patients  are  seldom 
understood  until  they  do  something  too  bizarre 
to  come  within  the  layman's  conception  of 
normal  conduct. 

Acute  Mania  is  characterized  by  the  more 
intense  and  reckless  excitement  above  described. 
The  patients  are  boisterous,  destructive  and 
noisy ;  yet,  in  spite  of  their  violent  behaviour, 
they  have  clear  insight  into  their  own  mental 
condition,  unless  the  disease  has  invaded  the 
reasoning  faculty  and  they  suffer  from  delusions. 

Acute  Delirious  Mania  is  the  most  severe 
varietur  of  the  disease.  In  addition  to  stiU 
greater  motor  disturbance  there  are  distinct 
signs  of  general  illness.  The  temperature  is 
raised  to  101°  F.  or  even  more,  the  pulse  is  soft 
and  frequent,  the  tongue  coated  with  a  thick 
fur  and  the  stomach  often  incapable  of  retaining 
food.  Obstinate  constipation  is  the  rule  and 
there    is    absolute    insomnia.     Many    of   these 
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patients,  fifty  per  cent,  according  to  some 
observers,  die  from  sheer  physical  exhaustion. 

Chronic  Mania  is,  as  its  name  implies,  a  state 
of  motor  excitement  which  falls  into  line  with 
the  other  varieties  in  all  respects,  except  that  it 
persists  indefinitely.  The  symptoms  are  not 
so  severe  as  in  acute  mania,  and  perhaps  the 
most  striking  feature  of  the  condition  is  re- 
markable exaltation  of  memory  (hyperamnesia). 
The  patients  can  remember  the  dates  on  which 
trifhng  incidents  occurred  years  ago  and,  so 
long  as  there  is  no  dementia,  they  never  forget 
a  person's  name. 

Diagnosis.  General  paralysis  should  always 
be  eliminated  by  a  careful  search  for  the  physical 
signs  of  that  disease,  viz  : — absence  of  the 
pupillary  reaction  to  light,  tremors,  difficulty 
of  articulation,  and  alteration  in  the  knee-jerk. 
The  knee-jerk  is  never  absent  in  cases  of  mania, 
nor,  on  the  other  hand,  so  exaggerated  as  in 
general  paralysis. 

Cases  of  the  injection  and  exhaustion  psychoses, 
in  which  motor  excitement  is  a  prominent 
feature,  differ  from  mania  in  that  the  patients 
are  confused  in  their  ideas,  disorientated  and 
afflicted  with  hallucinations  and  loss  of  memory, 
whereas  mentation  is  generally  clear  in  maniacal 
cases. 

The  excitement  of  dementia  prcecox  is  some- 
times difficult  to  differentiate,  but  diagnosis  is 
important  from  a  prognostic  point  of  view ; 
mania  nearly  always  terminates  in  recovery, 
dementia  praecox  in  mental  wreckage.  The 
latter  disease  may  be  suspected  when  an  ex- 
cited patient  with  good  perception  and  memory 
suffers  from  hallucinations,  and  diagnosed  when 
there  are  also  present  such  cataleptic  and 
catatonic  signs  as  echopraxia  and  echolalia, 
stereotypy  and  verbigeration,  seclusiveness  and 
negativism. 

Epileptic  insanity  is  to  be  suspected  when 
the  onset  and  termination  of  the  excitement 
are  very  abrupt,  when  there  is  no  remembrance 
of  the  attack,  and  when  the  patient  suffers  from 
epileptic  fits. 

Course  and  Prognosis.  Nearly  all  cases  of 
mania  recover  or  give  place  to  an  attack  of 
melancholia,  as  described  ,  under  maniacal- 
depressive  insanity.  A  few  cases  become 
chronic  and  a  considerable  number  of  patients 
suffering  from  acute  delirious  mania  succumb 
to  exhaustion.  The  usual  duration  of  an 
attack  of  mania  is  four  or  five  months.  In 
individual  cases  the  practitioner  may  be  guided 
in  his  prognosis  as  to  duration  by  the  history  of 
previous  attacks. 

Treatment.  This  must  be  directed  towards 
improving  the  patient's  general  nutrition  by 


means  of  a  liberal  diet  and 
rest  as  possible. 

A  good  plain  liberal  diet 


inducing 


as  much 


^vell  cooked  and 


varied  so  that  the  patient  does  not  tire  of  food, 
is  all-important  in  the  treatment,  and,  if  he  be 
obviously  ill-nourished,  it  is  well  to  supplement 
his  ordinary  meals  with  extra  milk  and  eggs, 
bread  and  milk,  cream,  cocoa,  etc.  Extract  of 
malt  and  cod-Hver  oil  are  also  useful  adjuncts  for 
increasing  the  body  weight. 

The  patient  should  have  continuous  rest  in 
bed.  It  is  often  difficult  in  the  first  instance 
to  induce  the  patient  to  submit  to  this  form  of 
treatment,  but  a  tactful  nurse  can  usually  do 
much  towards  persuading  him.  A  series  of 
prolonged  warm  baths  (99°  F.)  sometimes  breeds 
a  desire  for  rest.  The  duration  of  the  bath  is 
one  hour  the  first  day,  two  hours  the  second, 
three  hours  the  third,  and  so  on  up  to  eight 
hours,  then  it  is  gradually  reduced  until  it 
reaches  one  hour  again,  the  whole  course  lasting 
a  fortnight.  After  the  bath  the  patient  returns 
to  bed  and  is  induced  to  rest  as  much  as  possible. 
The  bath  treatment  should  not  be  pressed  if  it 
exhausts  the  patient. 

Maniacal  patients  seldom  sleep  without  the 
aid  of  hypnotics,  of  which  the  best  for  them  is 
sulphonal,  this  drug  being  a  motor  sedative  as 
well  as  an  hypnotic.  Thirty  grains  may  be 
given  nightly,  and  the  practitioner  must  not  be 
disappointed  if  it  does  not  act  well  for  the  first 
night  or  two.  It  is  well,  hoAvever,  to  vary  the 
drug  occasionally,  say  with  paraldehyde,  so 
as  to  avoid  the  occurrence  of  hsematoporphyrin- 
uria. 

The  bowels  should  be  regulated  by  the  use  of 
suitable  aperients.  W.  H.  B.  S. 

DEMENTIA,    AND    STATES    OF    ACQUIRED 
MENTAL    ENFEEBLEMENT 

General  Definition.  The  term  dementia  is 
popularly  and  legally  used  as  synonymous  with 
insanity,  but  technically  this  is  not  correct. 
Dementia  connotes  those  states  of  mental 
weakness  which  occur  in  persons  who  have 
previously  been  in  full  and  complete  possession 
of  normal  or  average  intellectual  faculties. 
The  term  thus  excludes  cases  of  idiocy,  imbecil- 
ity and  feeble-mindedness  Avhich  commence  at 
birth  or  from  an  early  age — such  being  cases  of 
amentia,  high  or  low  grade  according  to  the 
amount  of  mental  defect  present.  The  term 
"  moria  "  is  often  used,  especially  in  American 
medical  literature,  to  describe  the  slighter 
forms  of  congenital  weak-mindedness,  which 
do  not  amount  to  idiocy  or  imbecility.  There 
may  be  no  difference  between  amentia  and 
certain  stages  of  dementia,  either  in  quality 
or  quantity  of  mental  reduction,  but  the  former 
applies  exclusively  to  congenital  cases,  the  latter 
to  those  whose  mental  weakness  is  acquired  in 
later  life.  It  is  the  difference  between  the 
bankrupt  and  the  indigent  or  very  poor — both 
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"  have  not,"  but  one  "  has  had."  A  further 
difficulty  in  regard  to  dementia  is  to  fix  the  hne 
of  demarcation  between  the  amount  of  mental 
weakness  consistent  with  responsibility  and  that 
which  may  technically  be  described  as  the 
dementia  of  insanity,  the  difficulty,  for  example, 
to  distinguish  between  physiological  dotage  (or 
mental  weakness  consequent  upon  old  age)  and 
that  amount  of  dementia  which  is  pathological, 
such  as  maj^  be  seen  to  follow  upon  repeated 
attacks  of  mania,  melancholia  or,  indeed,  from 
old  age  and  infirmity.  The  actual  commence- 
ment of  dementia,  moreover,  is  difficult  to 
determine,  hence  the  importance  of  the  subject 
from  the  medico -legal  aspect. 

Cause.  Although  periodic  insanity  recurring 
at  more  or  less  regular  intervals  is  not  associated 
with  much  dementia,  it  may  nevertheless  be 
stated  that  dementia  (not  infrequently  accom- 
panied by  epilepsy)  is  the  natural  termination 
of  all  the  varieties  of  insanity.  It  is  especially 
the  sequel  of  long-continued  epilepsy,  and  it 
follows  states  of  mania  and  of  melancholia,  but 
not  of  chronic  delusional  insanity  or  paranoia — 
often  called  monomania.  It  is  the  invariable 
accompaniment  of  general  paralysis,  some  forms 
of  tabes,  chorea  (especially  the  senile  form, 
Huntington's  chorea),  and  it  may  also  be  the 
direct  result  of  certain  toxins,  such  as  alcohol, 
lead  and  syphilis.  It  occurs  as  the  consequence 
of  organic  destruction  of  the  brain  by  cysts, 
hydatids,  pachymeningitis  or  tumours — when 
frequently  there  is  marked  hebetude  or  stupidity 
and  dullness.  It  is  known  to  follow  some 
injuries  to  the  head,  and  it  may  result  from 
haemorrhage,  embolism  or  thrombosis  with 
cerebral  softening.  It  is  the  ordinary  sequel 
of  severe  arteritis,  and  this  is  the  most  frequent 
pathological  condition  associated  with  cases  of 
dementia  from  senile  decay. 

Symptoms.  Those  who  are  suffering  from 
dementia  may  be  described  as  mental  cripples 
needing  the  minds  of  others  to  buttress  or  prop 
them  up.  Their  mental  defect  varies  from  a 
slight  impairment  to  gross  degeneration.  The 
chief  symptom  is  mental  apathy  and  indifference, 
which  is  evidenced  in  the  expression  and  atti- 
tude. They  are  heedless  and  careless  of  personal 
appearance,  neglectful  and  dirty  in  their  habits, 
they  move  about  passively  without  energy,  they 
take  little  interest  in  their  surroundings,  and  in 
extreme  cases  they  will  sit  about  or  crouch  on 
the  floor  in  flexed  attitudes.  They  bolt  their 
food,  forget  to  wash,  to  fasten  their  garments  or 
to  button  their  clothing,  they  forget  to  use  their 
handkerchiefs,  and  the  ordinary  functions  of  the 
individual  come  to  be  performed  in  a  manner 
regardless  of  the  proprieties  and  amenities  due 
to  others ;  thus  their  ways  are  so  objectionable 
and  their  conduct  in  society  so  unendurable  that 
it  becomes  necessarv  to  care  for  them  elsewhere 


than  in  the  domestic  circle.  In  the  early  stages 
there  is  merely  a  loss  of  feeling  and  affection, 
a  blunting  of  the  senses  and  a  weakening  of  the 
emotions  and  a  general  loss  of  energy,  often 
preceded  by  insomnia.  There  is  a  disinclina- 
tion for  the  ordinary  duties  of  life.  The  young 
lose  their  situations  from  mere  slackness,  in- 
attention, or  neglect,  and  not  at  first  from  any 
loss  of  memory,  which  is  usually  good  for  past 
events,  and  they  themselves  mind  these  losses 
less  than  their  parents  or  friends.  They  become 
selfish,  they  want  and  demand  the  best,  and  are 
ungrateful  even  when  this  is  given  to  them. 
They  show  no  emotion,  merely  a  negative 
attitude  of  indifference,  and  "  unemotionalism  " 
is  the  key-note  of  their  automatic  conduct. 
They  become  dull  and  stolid,  although  they 
may  repeat  things  and  words  in  a  senseless, 
meaningless  way.  Egoism  gradually  replaces 
all  the  former  altruism,  and  in  accordance  with 
the  "  law  of  dissolution  "  that  the  latest  faculty 
is  the  first  to  go,  "  courtesy,  ceremony  and  con- 
vention "  give  way  to  all  the  self  regarding 
attributes  of  their  former  conduct.  Dementia 
in  the  old  exhibits  a  general  diminution  of  mental 
power  as  shown  in  thought  and  action.  This 
comes  on  gradually  and  they  wander  about 
aimlessly,  although  capable  of  doing  ordinary 
routine  work  under  the  supervision  and  control 
of  others.  In  adult  or  senile  dementia,  and  in 
that  following  previous  attacks  of  insanity, 
there  is  marked  loss  of  memory,  more  especially 
for  recent  events,  and  memory  as  a  rule  may  be 
taken  as  an  indication  of  intellectual  capacity 
and  judgment,  at  any  rate  in  so  far  as  the 
ability  exists  to  take  a  broad  view  of  any  subject, 
or  the  power  to  keep  in  mind  the  various  factors 
of  any  complex  problem.  Owing  to  this  failure 
many  senile  dements  have  an  inability  to  under- 
take testamentary  responsibilities.  They  not 
infrequently  consort  with  undesirable  friends 
and  will  act  upon  their  suggestions,  and  so  may 
commit  criminal  or  civil  actions  which  they 
themselves  had  neither  the  initiative  to  originate 
nor  the  grasp  to  appreciate  the  consequence, 
and  as  to  which  they  feel  totally  indifferent. 
It  is  owing  to  this  loss  of,  or  impairment  of,  the 
higher  control  that  there  is  the  prominence  of 
lower  or  animal  characteristics,  bodily  excite- 
ment and  impulsive  actions  being  often  associ- 
ated with  mental  indifference  and  a  heedless 
regard  for  consequences. 

This  condition  of  dementia  is  a  gradual 
deterioration  ending  in  complete  mental  degra- 
dation, without,  as  a  rule,  any  hallucinations  or 
delusions.  The  more  marked  the  dementia  the 
less  prominent  are  hallucinations  and  delusions. 

Forms.  Dementia  may  commence  in  an 
acute  form  (1)  as  a  primary  condition  occurring 
from  the  first  as  a  gradual  and  progressive 
mental  weakening;  or,  as  is  more  common,  it  is 
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!  (2)  secondary,  and  the  result  of  other  conditions, 
and  (3)  there  may  also  be  "  partial  dementia." 
The  secondary  varieties  may  be  (a)  those  con- 
sequent upon  separate  attacks  of  insanity  in  an 
acute  form,  or  upon  one  prolonged  single  attack 
,  which  ends  in  confirmed  mental  Aveakness ;  (6) 
those  that  may  be  described  under  the  term 
dementia  adventitia  or  dementia  accidentalis 
i  occurring  in  previously  healthy  persons  as  the 
1  result  of  cerebral  haemorrhage  or  thrombosis, 
e.g.  post-hemiplegic  cases,  or  those  due  to  head 
injury  (under  this  variety  may  also  be  included 
those  cases  of  dementia  due  to  other  organic 
lesions  as  have  already  been  named,  such  as 
tumours) ;  (c)  those  due  to  alcohol,  Indian  hemp, 
opium,  the  use  of  bromides  or  other  drugs,  the 
use  of  lead  or  the  poison  of  syphilis ;  {d)  those 
due  to  repeated  ej^ileptic  seizures ;  (e)  those 
associated  with  old  age — arterio-sclerosis. 

1.  Primary  Dementia  is  known  under  the  name 
of  dementia  praecox  (for  which  see  special  article) . 
This  form  commences  as  a  rule  in  young  persons 
whose  parents  or  collateral  relatives  show  a 
record  of  mental  or  nervous  disease.  It  affects 
those  who,  under  undue  stimulation  or  pressure 
have  taken  high  places  at  school,  or  even  those 
who  have  become  exhibitioners  of  their  college, 
or  those  who  under  a  severe  strain  have  obtained, 
in  spite  of  their  youth  and  short  experience,  com- 
manding positions  in  commerce  or  trade.  A 
gradual  mental  enfeeblement  takes  place,  and 
four  varieties  of  primary  dementia  are  usually 
described :  (i)  simple  weak-mindedness,  (ii)  hebe- 
phrenia, (iii)  katatonia,  and  (iv)  the  paranoid 
form.  The  illness  begins  usually  with  insomnia 
and  anxiety  ;  there  is  some  anaemia ;  often  dilated 
pupils  reacting  to  light,  and  frequently  also 
constipation.  The  urine  is  scanty  and  there  is 
excess  of  urates  and  phosphates.  The  knee-jerks 
are  normal,  but  the  skin  reflex  is  diminished. 
Mentall}'  there  is  an  absence  of  desire  and 
curiosity,  a  lack  of  interest  in  their  occupation, 
and  a  dull  satisfaction  with  their  condition. 
They  answer  questions  correctly  when  interro- 
gated, but  there  is  a  retardation  in  the  reply,  and 
the  general  mental  activity  is  impaired ;  there 
is  a  want  of  proper  adjustment  between  the  re- 
ceiving or  afferent  processes  and  the  discharging 
or  efferent  ones,  hence  the  term  dementia  sejunc- 
tiva  which  has  been  suggested  for  this  form. 
Finally  there  is  a  lack  of  judgment,  passing  on 
to  a  progressive  mental  enfeeblementu.ntil  a  state 
of  childishness  ensues  as  its  termination.  In  the 
course  of  their  illness  persons  suffering  from  this 
form  exhibit  certain  peculiar  symptoms,  among 
which  quite  opposite  states  may  be  noticed, 
viz.  they  are  at  one  time  resistive  and  negative, 
standing  or  sitting  in  the  same  fixed  attitude 
until  their  extremities  are  blue  and  cold,  or  they 
are  impressionable  and  suggestible,  easily  tak- 
ing up  any  fresh  position  in  which  they  are 


placed  at  the  moment  (flexibilitas  cerea),  retain- 
ing these  poses  until  they  drop  from  sheer 
fatigue.  They  may  repeat  actions  (echopraxia), 
or  sentences  (verbigeration),  or  sounds  and  words 
(echolalia)  uttered  by  others,  or  they  may  per- 
form over  and  over  again  eccentric,  automatic 
or  rhythmic  movements. 

2.  Secondary— (a)  consequent  upon  repeated 
attacks  of  insanity.  The  large  asylums  of 
this  country  contain  a  great  number  of  cases 
of  secondary  dementia  among  their  inmates. 
The  larger  part  of  their  population  consists  of 
the  class  described  as  primary  dementia,  and 
the  next  larger  part  consists  of  secondary  cases. 
These  are  they  whose  relations  and  friends  seek 
to  place  in  doctor's  houses  when  well-to-do, 
for  care  and  protection.  Their  dementia  as  a 
rule  does  not  compromise  their  lives,  and 
whether  rich  or  poor  they  continue  to  live 
quietly  in  the  healthy  surroundings  provided 
to-day  in  our  public  and  private  asylums. 
They  do  much  of  the  work  of  such  institutions, 
and  they  are  usefully  occupied  in  the  gardens 
and  grounds.  They  also,  by  "  accumulating," 
i.  e.  living  on  under  favourable  conditions, 
account  in  a  great  measure  for  the  so-called 
increase  of  lunacy,  which  in  the  opinion  of  some 
is  an  apparent  rather  than  a  real  increase. 

(6)  Dementia  adventitia  or  accidentalis  is  the 
result  of  haemorrhage,  e.  g.  post-hemiplegic 
dementia.  There  are  a  not  inconsiderable 
number  of  these  in  asylums  and  under  private 
care.  Thej^  are  easily  known  and  treated. 
Cases  of  organic  disease  of  the  brain  causing 
right  hemiplegia  with  aphasia,  which  become 
irritable  and  noisy,  and  in  whom  moral  changes 
also  occur,  which  become  defective  in  their 
habits,  destructive  and  unable  to  look  after 
themselves,  are  frequently  met  with  in  asylums 
for  the  insane.  Cases  of  cerebral  tumour  with 
hebetude  and  dullness  have  often  been  brought 
into  asylums  for  conduct  intolerable  in  hospital 
or  in  the  home.  Cases  of  serious  head  injuries 
with  violent  outbursts  or  noisy  restlessness  are 
also  known  as  secondary  dementia.  Infectious 
and  other  diseases  may  also  be  the  commencing 
link  in  a  chain  the  end  of  which  is  dementia.  For 
instance  a  young  nurse  had  acute  rheumatism 
with  cardiac  disease,  a  vegetative  growth  from 
a  valve  escapes  into  the  cerebral  circulation  and 
causes  aphasia  with  paralysis  and  subsequently 
dementia  ;  she  is  brought  to  the  asylum  and  lives 
on  for  nearly  thirty  years  in  this  state.  It  is 
well  to  bear  in  mind  the  legal  aspect  of  cases  of 
aphasia  with  mental  deterioration. 

(c)  Those  the  result  of  alcohol.  Twenty  per 
cent,  of  all  the  insanity  (mania,  melancholia 
and  dementia)  in  men,  and  ten  per  cent,  in 
women,  have  been  attributed  to  excessive  drink- 
ing, and  this  is  probably  true,  but  the  cases  in 
which  insanity  occurs  had  a  tendency  already  to 
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break  down,  which  the  excessive  drinking  actu- 
ally determined.  The  typical  cases  of  alcoholic 
dementia  are  few.  These  are  cases  of  Korsakoff's 
disease  or  polyneuritic  psychosis,  and  they  are 
mostly  incurable.  In  them  there  is  gross  de- 
mentia with  muscular  weakness  of  the  legs  and 
arms  due  to  the  neuritis.  Lead  is  also  known 
to  cause  dementia,  but  with  improvement  in  the 
conditions  of  work  and  the  use  of  leadless  glaze 
such  cases  are  now  rare.  Iiidian  hemp  and  opium 
are  rarely  causes  of  dementia  in  this  country. 

Syphilis  is  a  powerful  nerve  poison  and  is 
closely  related  to  dementia  in  two  ways  :  (i)  by 
gummatous  infiltration  or  meningeal  inflamma- 
tion associated  with  prohferative  endarteritis, 
coming  on  with  bodily  symptoms  together  with 
dementia,  and  this  from  three  to  five  years  after 
infection.  The  bodily  symptoms  are  manifested 
»  in  headache  and  paralysis  of  one  or  more  of  the 
cranial  nerves — the  third  the  most  frequent. 
The  parts  bathed  by  the  poisoned  cere bro -spinal 
fluid  are  those  most  commonly  affected,  viz. 
the  base  of  the  brain  and  the  interpeduncular 
space.  The  mental  symptoms  are  those  of 
progressive  enfeeblement.  (ii)  Dementia  para- 
lytica, coming  on  within  twelve  to  fifteen  years 
after  infection,  associated  with  the  mental 
symptoms  so  commonly  seen  in  general  paralysis. 
An  analysis  of  over  three  hundred  of  such  cases 
at  Claybury  gave  the  average  duration  of  this 
dementia  as  one  year  and  four  months  from  the 
time  of  admission  into  the  asylum  till  death. 
It  is  described  as  para-  or  meta-syphilitic 
dementia,  because  it  is  not  relieved  by  any 
known  anti-syphilitic  treatment. 

(fZ)  Those  due  to  epilepsy  or  to  senile  chorea. 
Repeated  small  fits — petit  mal — rather  than 
severe  and  infrequent  ones,  in  adults,  tend  to 
destroy  the  mind,  but  tend  to  prevent  its 
development  in  the  young.  These  persons  are 
liable  to  outbursts  of  great  impulsive  violence 
upon  slight  or  no  provocation,  and  they  always 
need  careful  supervision.  Associated  with  senile 
chorea  there  is  a  form  of  dementia  which  tends 
to  run  in  families. 

(e)  Those  associated  with  arterio -sclerosis. 
This  form  is  the  most  common  one  associated 
with  old  age,  and  the  mental  symptoms  may 
come  on  at  any  time  after  the  age  of  fifty 
years,  especially  if  there  be  renal  disease  present. 
It  is  important  to  avoid  undesirable  outside 
influence  in  the  case  of  those  who  have  property 
to  dispose  of,  and  to  ascertain  Avhether  the 
testator  knows  not  only  the  number  but  the 
claims  of  his  various  beneficiaries  and  the  extent 
of  his  property,  also  if  these  can  be  repeated 
correctly.  Their  careless  and  heedless  habits, 
their  manner  of  dressing  and  appearing  in 
public,  have  often  led  some  of  this  class  to  be 
charged  with  indecent  exposure  or  with  making 
improper    overtures    when    they    were    really 


irresponsible.  The  effect  of  alcohol  upon  this 
class  is  still  further  to  reduce  the  power  of  self- 
control.  The  recognition  of  senile  dementia 
as  a  form  of  insanity  needing  care  and  control 
is  recognized  by  the  Lunacy  Act,  1890,  sec.  116. 

3.  Partial  Dementia. — It  has  been  stated  that 
every  attack  of  insanity,  however  slight,  leaves  i 
some  "  scar  "  upon  the  brain.     If  this  be  the 
equivalent  to  stating  that  some  slight  mental  ; 
weakness  occurs  after  such  an  attack,  then  the  j 
statement  is  true.     The  amount  of  dementia  1 
is  very  difficult  to  determine  in  persons  suffering  t 
from  slight  periodic  anomalous  mental  condi-  ! 
tions  at  stated  intervals,  and  they  may  suffer  ' 
from    very    slight    dementia,    so    the    term   is 
justifiable  in  these  cases  and  "  partial  dementia"  i 
expresses  it  better  than  any  other.     Those  cases, 
on  the  other  hand,  in  which  attacks  of  insanity 
have   occurred  several   times,  or  those  young 
persons   suffering   from   stuporose   melanchoha 
(anergic  stupor)  or  from  other  forms  caused  by 
undue  stress,  anxiety,  ill-health,  or  some  serious 
illness    do    suffer    from    mental    enfeeblement, 
w^hich  varies  from  an  appreciable  to  moderate  j 
and  even  severe  mental  failure.     Many  of  the  ' 
large  asylumscan  testify  to  the  number  of  victims  ' 
of  complete  dementia  from  these  latter  forms.      i 

Diagnosis.  It  is  desirable  to  separate  cases 
which  are  of  syphilitic  origin  from  others,  and 
to  do  this  we  have  to  seek  the  assistance  of 
chemical  methods  of  diagnosis.  Pupillary  re- 
action, lymphocytosis,  the  Noguchi  test  and 
the  Wassermann  reaction  will  indicate  those  who 
might  be  relieved  by  antisyphilitic  remedies, 
although  mental  states  with  tabes  or  general 
paralysis  are  beyond  relief.  The  appearance 
of  the  patient,  if  young — his  glance,  his  expres- 
sionless face,  his  languorous  look  and  manner, 
his  "  unemotionalism,"  the  condition  of  the 
pupils  and  the  history  of  insomnia  will  help  to 
form  the  diagnosis  of  primary  dementia.  Cases 
with  symptoms  of  early  excitement  and  hallu- 
cinations, in  whom  there  was  a  family  record  of 
mental  and  nervous  diseases,  would  also  prob- 
ably come  under  this  division.  The  history 
of  the  case  as  to  previous  attacks  of  insanity,  as 
to  injury,  fits  or  the  presence  of  paralysis  or  of 
old  age  w^ould  point  to  the  variety  of  dementia. 
The  blood  pressure  may  be  helpful  in  diagnosis. 

Prognosis.  Favourable  in  cerebral  syphilis, 
less  so  in  alcoholic  cases,  unfavourable  in  all 
others.  As  a  rule  dementia  is  a  condition  which 
implies  progressive  psychic  enfeeblement  until 
the  most  profound  deterioration  is  reached,  and 
this  enfeeblement  proceeds  without  compromis- 
ing life.  The  patient  leads  a  vegetative  life 
until  some  intercurrent  disorder  ends  it,  most 
commonly  oedema  with  congested  blue  extremi- 
ties, a  feeble  circulation  and  cardiac  failure, 
broncho-pneumonia,  pulmonary  and  intestinal 
tuberculosis  or  dysenteric  diarrhoea. 
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Pathology.  The  mental  sanity  of  an  individ- 
ual will  continue  so  long  as  the  inherent  dur- 
ability of  his  neurone  endures.  Some  persons' 
neurones  will  never,  under  ordinary  circum- 
stances, decay  :  others  commence  to  decay  and 
perish  under  the  mildest  stress ;  and  the  inherent 
stability  or  otherwise  of  the  nervous  mechanism 
is  the  key  to  dementia,  which  is  caused  by 
neuronic  deterioration.  The  morbid  appearances 
of  the  brain  in  such  a  case  are  the  physiological 
results  of  the  loss  through  decay  of  the  essential 
elements  in  the  cerebral  substance.  Wasting 
of  the  convolutions  is  caused  by  the  degenera- 
tion of  these  cell  substances.  The  physical 
expression  of  dementia  is  evident  in  the  wasting 
of  the  cerebral  convolutions,  their  place  in  the 
closed  cavity  of  the  skull  being  taken  by  an 
increase  in  the  cerebro -spinal  fluid.  In  dementia 
paralytica  this  fluid  contains  cholin  and  nucleo- 
proteid — waste  products  from  the  decay  of  the 
neurones,  and  due  to  the  breaking  up  of  the 
lecithin.  These  waste  substances  cause  the 
cerebro-spinal  fluid  to  exercise  an  irritative  effect 
upon  the  lining  membrane  of  the  ventricles, 
which  provokes  the  ependyma  to  proliferate,  as 
may  be  seen  especially  in  the  fourth  ventricle 
in  most  cases  of  long-continued  insanity,  and 
particularly  in  cases  of  dementia  paralytica. 

The  pathology  of  dementia  prsecox  or  primary 
dementia  implies  a  disturbance  of  the  organic 
metabolism  within  the  brain.  jVIicroscopically 
there  is  a  deficiency  of  the  pj^ramidal  cells  in  all 
regions  of  the  cortex.  The  Betz  cells  show  a 
deficiency  of  the  chromophilous  substance  and 
there  is  an  increase  of  neuroglia  cells  in  the 
deeper  layers  of  the  cortex.  Chemically  there 
is  a  disordered  sulphur  metabolism,  due  to  an 
inherent  deficiency  in  the  oxidation  processes. 
The  blood  is  hydraemic,  with  a  tendency  to 
eosinophiha.  A  neuro-psychopathic  history 
occurs  in  seventy  per  cent,  of  all  cases,  which 
implies  at  the  outset  an  imperfect  formation 
of  the  central  nervous  system,  and  the  neurones 
of  such  persons  begin  to  decay  with  the  first 
effect  of  stress  or  responsibility- — a  good  place 
in  the  school  suffices  for  some,  starting  the 
struggle  for  life  for  others ;  puberty  or  early 
adolescence  being  the  favourite  periods,  yet 
some  may  resist  stress  until  a  later  age,  but 
when  decay  commences  it  proceeds  in  the  great 
majority  of  cases  until  recovery  is  hopeless. 

Treatment.  Cases  of  primary  dementia  re- 
quire isolation  and  rest,  to  which  treatment 
some  of  them  will  react  favourably ;  possibly 
twelve  per  cent,  of  cases  of  primary  dementia 
will  recover,  ^.  e.  if  they  receive  early  treatment. 
The  continuous  bath  at  the  body  temperature 
for  many  hours  at  a  time  may  assist  recovery, 
also  the  electric  bath  with  the  continuous 
current  twice  a  week  for  twenty  minutes  at  a 
time.     The  improving  cases  increase  in  weight 


under  this  treatment.  Muscular  exercise  by 
Swedish  drill  is  desirable.  Strangers  are  pre- 
ferable in  carrying  out  the  treatment  rather  than 
their  own  friends,  but  a  trained  mental  nurse  is 
indispensable  in  order  to  keep  them  clean  and  to 
encourage  orderly  habits  and  regular  methods 
of  life.  They  need  a  nourishing  diet,  with  eggs 
and  milk  to  replenish  the  drain  in  nucleo-proteid 
and  fat.  Drugs  may  be  necessary  to  procure 
sleep  or  to  control  impulsive  excitement, 
bromide  and  chloral  being  the  least  harmful, 
but  hyoscine  subcutaneously  injected  may 
be  necessary.  Sulphonal  should  not  be  given 
until  the  case  is  quite  hopeless.  Testicular  or 
epididymic  extract  may  be  found  useful. 
Constipation  is  to  be  controlled  by  the  adminis- 
tration of  daily  doses  of  a  laxative,  and  frequent 
small  doses  are  preferable  to  occasional  large 
ones.  Antisyphilitic  treatment  by  Ehrlich's 
Salvarsan,  alternating  with  mercurial  treatment, 
is  very  successful  in  the  early  stages  of  dementia 
in  which  the  Wassermann  reaction  is  positive, 
and  where  cerebral  syphilis  rather  than  dementia 
paralytica  is  evident.  Good  nursing  is  the  only 
treatment  for  confirmed  cases  of  secondary 
dementia.  R.  J. 


I  STUPOR 

Stupor  is  a  disordered  mental  state  in  which 

!  the  patient,  though  conscious,  fails  to  react  to 

his  environment   and   remains   silent   and   im- 

i  mobile,  often  for  weeks  or  even  months  together. 

It  is  not  to  be  regarded  as  a  clinical  entity,  since 

it  may  constitute  a  phase  of  several  mental 

diseases. 

I       The  name  is  not  applied,  however,  to  those 

forms  of  extreme  terminal  dementia  in  which 

mentation  is  permanently  abolished  to  such  an 

i  extent  as  to  render  the  patient  incapable  of 

]  reacting  to  his  surroundings  on  account  of  a 

lack  of  apprehension ;    nor  is  it  customary  to 

consider   under   this   heading   those   stuporose 

states  which  arise  as  a  preliminary  to   coma 

from  intracranial  pressure  in  such  conditions 

as  meningitis  and  cerebral  tumour. 

Stupor  may  occur  in  various  forms  of  chronic 
intoxication,  of  which  septicsemia,  certain  post- 
febrile conditions,  ursemia  and  alcoholism  are 
perhaps  the  commonest ;  it  is  frequently 
encountered  in  exhaustion  psychosis  (acute 
confusional  insanity) ;  it  appears  in  maniacal- 
depressive  insanity  as  melanchohac  stupor, 
post-maniacal  stupor  and  anergic  stupor ;  it  is 
common  in  dementia  prsecox,  especially  in  the 
katatonic  variety,  and  one  meets  with  it 
occasionally  in  general  paralysis,  epilepsy  and 
perhaps  hysteria. 

In  any  case  of  stupor,  therefore,  it  becomes 

the  duty  of  the  physician  to  ascertain  Avhich 

!  of  the  above  diseases  is  the  underlying  cause  of 
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the  morbid  manifestation,  and  the  reader  must 
refer  to  these  under  their  several  headings  in 
order  to  learn  the  symptoms  on  which  he  must 
rely  to  make  an  accurate  diagnosis.  Accuracy 
in  the  differential  diagnosis  of  these  various 
conditions  is  of  the  utmost  importance,  because 
the  prognosis  of  any  given  case  is  directly 
dependent  thereon,  quite  apart  from  considera- 
tions of  treatment. 

Speech  and  movement  being  practically  in 
abeyance  in  all  cases  of  stupor,  the  physician 
is  deprived  of  the  help  rendered  by  a  large 
number  of  symptoms  usually  to  be  observed  in 
other  (non-stuporose)  varieties  of  the  disease 
from  which  the  patient  is  suffering,  and  lie  must 
depend  upon  certain  phj^sical  signs  in  forming 
a  diagnosis.  The  history  of  the  case  is  often 
helpful  ;  but  when  the  history  and  physical 
signs  are  not  mutually  corroborative  the  history 
must  be  neglected. 

The  most  reliable  symptom  of  the  toxic  and 
exhaustion  psychoses  is  analgesia  of  the  char- 
acteristic distribution  described  elsewhere  and 
determined  by  the  patient's  response  to  the 
prick  of  a  pin.  It  must  not  be  forgotten  that 
post-maniacal  stupor  is  in  reality  a  mild  form 
of  the  exhaustion  psychosis,  and  the  fact  that 
a  stuporose  patient  has  recently  passed  from 
an  attack  of  acute  mania  into  a  stuporose 
condition  will  in  itself  suffice  to  indicate  the 
true  nature  of  such  a  case. 

There  is  no  analgesia  in  melancholiac  stupor. 
This  form  is  to  be  recognized  by  the  presence 
of  proximal  rigidity. 

Anergic  stupor  is  characterized  by  extreme 
hypotonia  of  the  muscles.  Patients  suffering 
from  anergic  stujJor  are  completely  flaccid  and 
the  limbs  possess  no  tone,  so  that  a  patient 
lying  in  bed  in  this  condition  can  be,  so  to  speak, 
folded  up  with  his  knees  touching  his  chest  and 
his  heels  resting  on  his  buttocks.  If  he  be 
sitting  in  bed,  he  can  be  bent  forward  so  that 
his  face  comes  into  contact  with  the  bedding 
between  the  calves  of  his  legs  Mdthout  the  knees 
being  flexed. 

Katatonic  stupor  is  to  be  recognized  by  the 
presence  of  cataleptic  phenomena,  especially 
flexibilitas  cerea,  negativism  and  echopraxia ; 
but  it  must  not  be  forgotten  that  such  symp- 
toms may  also  be  present  in  acute  confusional 
insanity.  Inasmuch  as  the  differentiation  be- 
tween these  two  disorders  largely  depends  on 
the  state  of  the  patient's  receptive  faculties, 
which  cannot  be  ascertained  when  he  is  stupor- 
ose, the  diagnosis  in  such  cases  is  often  difffcult. 
A  definite  cause  for  the  disease,  an  acute  onset 
and  the  presence  of  analgesia  argue  for  the 
exhaustion  psychosis  ;  while  the  absence  of  a 
definite  cause,  a  slow  insidious  onset  and  normal 
sensation  suggest  dementia  praecox. 

If   stupor   occurs   in   association    with    con- 


vulsions,   the    practitioner    has    to    consider 
whether  the  cause  is  epilepsy  or  general  paralysis,    , 
and  he  should  test   the  pupillary  reaction  to 
light  and  examine  for  other  signs  of  the  latter   ' 
disease.  W.  H.  B.  S. 

HYPOCHONDRIASIS 

The  conditions  described  under  this  name 
cover  a  wide  range  of  mental  and  bodily  states 
which  come  under  the  observation  of  practi- 
tioners and  specialists  in  almost  every  depart- 
ment of  medicine. 

As  its  derivation  implies,  the  region  of  the 
hypochondrium  was  supposed  by  the  older 
authorities  to  be  the  primary  seat  of  disorder. 
So  also  in  melancholia,  with  which  it  is  closely 
associated,  the  disordered  secretion  of  the  liver 
Avas  held  as  a  sufficient  explanation  of  the 
mental  state  of  the  patient.  This  view  has, 
however,  been  superseded  in  later  times. 
Hypochondriasis  is  now  rightly  regarded  as 
essentially  a  brain  disorder.  Some  patients 
evince  little  or  no  abnormality  of  the  bodily 
functions,  but  are  always  complaining  of  ill- 
health,  whilst  others  Avho  suffer  from  some 
slight  common  ailment  magnify  their  symp- 
toms out  of  all  proportion. 

Hypochondriasis  exists  in  all  degrees,  from 
the  mildest  form,  differing  but  slightly  from  the 
normal  standard,  to  an  aberration  of  mind  that 
renders  certification  necessary. 

In  the  normal  healthy  individual  there 
should  be  no  consciousness  of  the  activities  of 
the  abdominal  or  thoracic  organs.  The  nerve 
currents  to  the  cortex  from  these  parts  should 
pass  unheeded.  The  hypochondriac,  on  the 
other  hand,  is  so  constituted  that  he  is  more  or 
less  sensitive  to  the  impressions  from  these 
visceral  currents.  He  develops  a  habit  of  ex- 
aggerating their  import,  and  becomes  morbidly 
conscious  of  his  bodily  mechanism.  His  atten- 
tion becomes  monopolized  by  these  sensations 
and  associated  ideas,  at  the  expense  of  special 
sense  impressions  from  \Adthout.  Defective  or 
disordered  metabolism  of  the  cerebral  neurones, 
with  the  production  of  toxins,  is  a  probable 
hypothesis  in  the  etiology  of  hypochondriasis. 

The  sanity  or  insanity  of  any  particular  case 
must  be  regarded  as  largely  dependent  on  the 
interpretation  the  patient  gives  to  his  sensa- 
tions, and  the  extent  to  which  his  conduct  is 
affected  thereby.  Some  patients  perform  their 
life's  work  unimpaired,  although  they  may  never 
cease  to  discuss  their  imaginary  ailments.  They 
frequently  state  that  their  vital  energies  are  being 
sapped,  yet  they  may  grow  fat  and  live  for 
years.  Others  give  up  their  occupations  and 
become  chronic  invalids,  whilst  not  a  few  give 
way  to  suicidal  impulses. 

When    the    misinterpretation    of   the    bodily 
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sensations  develops  so  far  that  definite  delu- 
sions are  the  outcome,  the  patient  is  usually 
classed  as  suffering  either  from  Hypochondriacal 
Melancholia  or  Hypochondriacal  Paranoia.  The 
former  affection  may  be  acute,  with  active 
resistance  to  treatment,  the  patient  perhaps 
refusing  to  take  food  and  imagining  he  is 
blocked-up  or  unfit  to  live.  In  the  latter,  ideas 
of  ill-health  are  attributed  by  the  patient  to 
persecutors.  In  neither  is  there  much  tendency 
to  dementia,  but  the  prognosis  in  the  former 
is  better  than  in  the  latter,  Avhich  is  essentially 
a  chronic  malady.  Closely  alUed,  and  some- 
times classed  with  hypochondriacs,  are  certain 
psychasthenic  individuals  who  are  beset  with 
hypochondriacal  ideas.  One  person  has  an 
obsession  that  he  is  incubating  for  hydrophobia, 
another  is  always  a\  ashing  and  is  fearful  of  the 
effects  of  micro-organisms,  another  is  perpetu- 
ally frightened  of  catching  cold  and  insists  on 
all  windows  being  closed.  Little  can  be  done 
to  improve  these  individuals. 

There  is  usually  a  neurotic  history  in  hypo- 
chondriasis. From  early  youth  a  patient  may 
have  brooded  over  his  health ;  in  the  majority 
of  cases,  however,  the  condition  first  manifests 
itself  in  mid-fife .  Although  more  frequently 
seen  in  men,  it  affects  both  sexes,  and  is  more 
common  in  those  who  are  unmarried. 

Hypochondriasis  may  be  convemently  classi- 
fied according  to  whether  the  symptoms  are 
(1)  general,  or  (2)  correlated  to  particular  organs 
of  the  body,  the  more  usual  coming  under 
notice  being,  (o)  the  alimentary  tract,  (6)  the 
sexual  organs,  (c)  the  brain  itself. 

1.  General  Hypochondriasis  occurs  at  all  ages, 
particularly  in  adolescence.  The  subjects  gener- 
ally lead  sedentary  and  solitary  lives  and 
imagine  their  health  ruined.  Their  morbidity 
is  often  accentuated  by  reading  quack  literature. 
They  look  at  their  tongues,  count  their  pulse, 
and  are  always  studying  their  health  and  refer 
to  medical  works.  Some  complain  of  breath- 
lessness  and  pains,  and  imagine  they  are  about 
to  die.  These  latter  are  not  so  improvable 
as  the  former,  Avho  with  change  and  moral 
encouragement  recover,  with  the  help  of  tonics, 
nutritious  diet  and  sea  air.  The  prognosis  in 
cases  past  mid-life  is  always  doubtful,  although 
the  climacteric  in  Avomen  is  answerable  for  some 
cases  that  recover  when  menstruation  ceases. 

2.  (a)  Hypochondriasis  of  the  Throat  and  Alimen- 
tary Tract. — This  forms  a  large  class  of  cases, 
the  majority  being  under  the  influence  of  insane 
delusions,  requiring  certification  for  their  proper 
treatment.  The  patient  is  dominated  by  the 
idea  that  there  is  obstruction  to  the  passage 
of  food.  He  says  he  is  blocked-up,  and  locates 
the  mischief  for  the  most  part  at  the  begimiing 
or  at  the  end  of  the  digestive  tract,  or  at  both, 
and  sometimes  in  other  regions  of  the  stomach 
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,  or  bowels.    The  patient  says  he  cannot  swallow, 

I  and,  when  persuaded,  makes  futile  attempts  to 
do  so.  Likewise  when  he  goes  to  stool  he  makes 
no  voluntary  effort.  Some  patients  say  they 
can  SAA'allow  liquids  but  not  solids,  and  vice 
versa.     Some  form   of   paralysis   or   cancerous 

I  growth  is  frequently  suspected  by  them,  and 
a  suitable  specialist  consulted.  The  ordinary 
symptoms  of    dyspepsia  are  often  completely 

i  misinterpreted.  Thus  a  climacteric  patient 
with,  flatulence  imagines  herself  pregnant,  the 
borborygmi  in  a  male  patient  induce  him  to 
beHeve  that  he  has  a  living  animal  within  his 
stomach.  Others  Avith  a  sense  of  sinking  and 
weight  at  the  epigastrium  say  that  the  stomach 
and  bowels  are  contracted  or  have  disappeared  ; 
that  they  are  hollow  and  can  contain  no  food 
at  all,  or  that  any  ingested  food  immediately 
decomposes  Avithin  them;  that  the  products 
enter  the  circulation  and  leave  no  residue  at 
all.  The  prognosis  in  these  cases  as  a  whole 
is  not  favourable,  but  when  a  gouty  diathesis 
is  present  some  recover  after  a  duration  of 
months  or  even  years.  In  the  treatment  of 
the  slighter  throat  cases  the  passage  of  an 
oesophageal  tube  at  intervals  sometimes  satisfies 
and  benefits  the  patient  for  a  time.  The 
severer  cases  that  show  definite  symptoms  of 
exhaustion  insanity  need  forcible  tube-feeding. 
Many  are  suicidal  and  require  close  supervision. 
Attempts  are  genuinely  made  at  self -mutilation 
or  destruction  in  these  patients,  whilst  in  the 
milder  cases  suicidal  acts  are  committed  and 
threats  uttered  to  call  attention  to  their  state 
of  health.  Rectal  enemata  occasionally  assist 
some  patients  who  imagine  that  nothing  ever 
passes  from  the  lower  bowel.  Partly  allied 
Avith  these  cases  are  those  who  think  they  have 
lost  control  over  their  sphincters.  One  patient 
examines  the  tail  of  his  shirt  and  Avants  to 
change  repeatedly,  Avhilst  others  have  a  morbid 
fear  of  vesical  incontinence.  Little  can  be  done 
for  these  cases. 

(b)  Sexual  Hypochondriasis. — This  occurs  in 
both  sexes,  but  is  more  frequent  in  males. 
There  is  commonly  a  history  of  masturbation 
and  sometimes  of  excessive  venery.  The  onset 
is  gradual,  the  patient  feels  he  is  losing  virifity, 
becomes  morbidly  self-conscious  and  dwells 
constantly  on  sexual  matters.  He  develops 
exaggerated  fears  of  emissions  and  of  the 
results  of  past  habits  of  masturbation.  He 
imagines  himself  impotent  or  Avorks  himself 
up  into  an  actual  state  of  impotence.  The 
condition  is  associated  Avitli  decided  suicidal 
ideas,  and  the  patient  requires  the  utmost 
care  and  attention.  Impotence  or  the  dread 
of  impotence  is  a  not  infrequent  cause  of  un- 
happiness  and  mental  depression  shortly  before 
and  after  marriage,  sometimes  leading  to  suicide 
or    a    Avorse    tragedy.     Sexual    perversion     is 
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occasionally  at  the  root  of  the  trouble,  or  the 
patient  may  be  obsessed  with  the  idea  that  he 
has  had  syphilis  (syphilophobia),  and  repents  his 
engagement  or  marriage. 

The  ^yrognosis  in  the  milder  cases  of  sexual 
hypochondriasis  in  young  persons  is  fairly 
favourable.  Change  of  surroundings,  with  cold 
baths,  good  food  and  tonics,  is  productive  of 
Avonderful  improvement,  the  citrate  of  iron  and 
quinine  with  small  doses  of  strychnine  suiting 
them  well,  whilst  occupation  should  be  provided ; 
travelling  may  be  recommended  if  the  suicidal 
element  be  not  pronounced.  The  question  of 
marriage  must  be  decided  on  the  merits  of 
the  particular  case,  but  on  the  whole  it  should 
be  discouraged. 

In  women  fear  of  the  marital  act  is  the  most 
common  cause  of  sexual  hypochondriasis.  There 
vasiy  be  physical  disorder  requiring  treatment, 
but  most  cases  are  purely  mental  and  cure  is 
rarely  possible.  Some  women  of  a  prominently 
sexual  type  develop  delusions  of  persecution 
and  imagine  they  have  been  outraged  in  their 
sleep  or  under  an  anaesthetic.  They  make 
serious  accusations  against  innocent  parties 
which  sometimes  require  legal  action.  Certifi- 
cation is  generally  necessary. 

(c)  The  symptoms  of  Brain  Hypochondriasis 
are  manifold.  Patients  speak  of  a  feeling  of 
weight  in  the  head  or  that  the  brain  feels  dead, 
or  is  swollen,  shrunken  or  liquefied.  They  say 
they  cannot  think  and  are  in  agony  for  fear 
of  losing  their  mind.  Others  complain  that 
people  read  their  thoughts  and  influence  them, 
so  that  persecutory  delusions  follow.  In  most 
the  progress  of  the  disorder  is  gradual,  but  some- 
times patients  state  that  they  felt  something 
give  Avay  in  their  brains  on  a  specific  occasion, 
that  something  "  snapped,"  and  they  have 
never  been  the  same  since.  It  occurs  mostly  in 
the  latter  half  of  life ;  patients  become  chronic- 
ally depressed  and  say  life  is  not  Avorth  living, 
but  rarely  become  actively  suicidal.  They 
seek  fresh  advice,  but  little  can  be  done  for 
them.  The  prognosis  is  unfavourable,  they 
continue  in  much  the  same  state  for  the  rest 
of  life.  The  majority  are  unable  to  follow  any 
occupation  and  find  their  way  into  institutions. 
Earlier  in  life  the  outlook  is  better,  and  some 
recover  after  a  few  months'  change  with  suit- 
able companionship.  It  must  be  noted  that 
some  types  of  progressive  insanity  commence 
with  symptoms  of  brain  hypochondriasis.  Thus 
general  paralysis,  dementia  pra?cox,  and  senile 
dementia  must  be  specially  distinguished. 

In  every  case  of  hypochondriasis,  whether  the 
symptoms  be  general  or  confined  to  a  particular 
organ  of  the  body,  the  physician  should  make 
a  careful  physical  examination.  As  regards 
treatment  he  should  not  neglect  to  Hsten  to  the 
reiteration    of   symptoms,    however   wearisome 


THYROGENIC  INSANITIES 

this  may  be.  He  \\\\\  thereby  gain  the  confi- 
dence of  the  patient.  Suggestion  and  hypnotism 
have  in  experienced  hands  proved  of  some  use 
in  certain  cases.  A  firm  but  kindly  attitude 
should  be  assumed  towards  the  patient,  and 
AA-ith  general  therapeutic  measures  much  im- 
provement, and  indeed  in  some  cases  complete 
recovery,  can  be  effected.  R.  H.  C. 


THYROGENIC    INSANITIES 

When  certain  lesions  interrupt  the  functional 
activity  of  thyroid  and  parathyroid  glands  there 
may  be  induced  a  series  of  psychopathic  states 
in  association  Avith  the  characteristic  physical 
symptoms  of  cretinism,  myxoedema  and  Grave's 
disease.  Cretinism,  resulting  from  a  functional 
incapacity  of  the  thyroid  in  infancy  and  early 
youth,  whether  endemic  or  sporadic,  symptoma- 
tizes  itself  on  the  psychic  side  in  an  arrest  of 
mental  development ;  myxoedema,  following  on 
disease  or  ablation  of  the  thyroid  in  later  life, 
shows  itself  by  a  trophic  and  interceptive  altera- 
tion in  the  cutaneous  structures,  with  a  coin- 
cident psychic  torpidity  and  occasional  active 
psychic  symptoms ;  Avhile  exophthalmic  goitre, 
in  AAhich  there  apparently  is  a  primary  in- 
sufiiciency  of  parathjToidal  function,  and  a 
secondary  compensatory  or  accessory  thyroidal 
hypertrophy,  displays  certain  oculo-cardiac 
symptoms  AAdth  mental  involvements  of  varying 
intensity. 

In  Cretinism  (and  Ave  are  here  considering  the 
sporadic  form  only)  there  is  a  more  or  less 
general  impairment  of  every  mental  faculty, 
the  degree  of  idiocy  exhibited  depending  in  a 
large  measure  on  the  date  of  onset  of  the  physical 
malady,  so  that  the  earlier  the  suspension  of 
thyroidal  function  the  Avider  and  more  extended 
AA'ill  be  the  intellectual  implication.  BetAAcen, 
on  the  one  hand,  the  speechless,  irresponsiA'e 
automata,  AA'hose  psychic  functions  are  merely 
rudimentary  and  often  not  CA^en  reflex,  Avho  are 
conscious  only  of  their  nethermost  animal  calls, 
and  frequently  fail  to  respond  even  to  these, 
and  AA'ho  drag  out  a  A^egetative  and  helpless 
existence,  and,  on  the  other,  those  of  the  highest 
grade  Avho  liaA'e  a  fair  degree  of  intellectual 
acquisition  Avith  a  certain  educational  aptitude 
for  automatic  and  mechanical  occupations,  and 
a  certain  poAver  of  acquiring  manual  dexterity, 
there  are  all  varieties  of  degree  of  defect.  In 
the  majority  of  cases,  as  in  myxoedema,  mental 
and  physical  torpor  is  a  prominent  symptom — 
ranging  from  a  droAvsy  motionless  inactivity 
of  a  fatuous  stolidiform  character  to  a  dull  sIoav- 
moving  defect  of  keenness.  Those  of  the  middle 
class  exhibit,  prior  to  specific  treatment,  some 
nebulous  appreciation  of  enA^ironmental  in- 
fluence, but  their  attention  cannot  be  engaged. 


MENTAL  DISORDERS   IX  PRACTICE        523 


THYROGENIC  INSANITIES 


they  are  void  of  memory  and  their  mental 
dullness  is  accentuated  by  their  auditory, 
gustatory  and  olfactory  physical  defects.  In  all 
but  the  lowest  grades  the  cretin  may  at  times 
exhibit  fulminations  of  irritability,  but  as  a 
rule  he  is  a  placid,  drows}',  fatuously  amiable 
midget,  unimpressionable  and  of  sIom  chameleon- 
like movements ;  on  the  whole  he  is  far  easier 
of  management  than  the  ordinary  idiot.  What- 
ever the  degree  of  his  mental  defect  may  be, 
however,  it  will  be  Avise  to  observe  a  very  strict 
caution  in  venturing  on  a  decided  prognosis 
upon  the  psychic  side  of  his  affection,  under 
specific  treatment.  This  wiU.  undoubtedly  cause 
a  speedy  disappearance  of  the  torpidity,  but 
tiie  measure  of  his  intellectual  improvement  will 
be  in  inverse  ratio  to  the  range  of  his  mental 
defect,  the  greater  the  psychic  deficiencies,  the 
less  chance  of  amelioration  will  there  be.  The 
high-grade  idiot  who  can  already  speak  and 
who  is  educable  along  certain  lines  will  assuredly 
improve  in  speech,  range  of  vocabulary  and 
manual  dexterity,  and  sometimes  even  the 
alalic  may,  owing  to  the  improvement  in  hearing, 
articulation,  etc.,  be  found  to  become  thus 
teachable  ;  but  the  relatives  must  be  impressed 
with  the  experience  we  have  acquired  that  under 
thyroid  treatment  the  psychic  improvement  Mill 
always  be  less  extensive  than  the  physical 
amelioration,  and  that  an  amplification  alone 
can  be  brought  about  of  psychic  functions 
already  estabhshed  but  existing  in  elemental 
or  partially  developed  form — there  can  be  no 
acquisition  of  new  psychic  processes  or  functions 
— the  undeveloped  will  remain  undeveloped. 
The  subject  of  sporadic  cretinism,  in  fact,  when 
he  makes  the  best  possible  recovery  under 
thyroid  medication  Mill  always  have  to  be  a 
dependent  on  others  for  advanced  intellectual 
effort. 

Certain  mental  concomitants,  unmistakably 
due  to  the  pathological  condition,  are  recognized 
as  constants  of  Myxoedema  ;  but  it  is  clearly 
wrong  to  include  all  forms  of  mental  abnormality 
that  may  occur  in  the  myxoedematous  as 
instances  of  myxoedematous  insanity.  It  will 
be  only  by  careful  observation  and  record, 
following  on  the  investigation  of  a  large  number 
of  these  subjects,  who  by  specific  treatment 
have  been  cured  of  their  physical  malady,  that 
we  shall  be  in  a  position  to  eliminate  the  false 
accidental  psychoses  from  the  true  insanities 
of  the  basic  disease.  There  appear  to  be  three 
groups  of  mental  conditions  affiliated  with  the 
myxoedematous  state  : — (1)  Those  undoubtedly 
the  direct  result  of  the  pathological  condition- 
psychoses  due  to  impaired  nerve  conductivity, 
trophic  defect,  or  a  toxaemia.  (2)  Those  that 
are  the  indirect  results  of  the  malady — mental 
symptoms  auto-induced  psychically  in  the 
neurotic ;     and    (3)   those   of  inconstant   form. 


instances  probably  of  accidental  insanity  affect- 
ing the  subject  while  he  is  myxoedematous. 
Those  in  the  first  class  alone  can  fairly  be  termed 
psychoses  of  the  condition,  while  the  second 
class  may  perhaps  be  included  as  insanities  of 
the  disease  indirectly  induced. 

There  are  but  few  of  the  myxoedematous  who 
do  not  to  a  greater  or  less  degree  exhibit  the 
effects  of  imperfect  nerve  conductivity  and 
imperfect  nerve  nourishment  in  their  psychic 
as  well  as  in  their  sensory  and  motor  fields. 
A  psychic  pseudo -paresis  appears  to  envelop 
them,  they  show  a  sluggishness  in  every  mental 
operation,  a  profound  disability  to  rouse  them- 
selves to  any  attentive  effort,  so  that  they 
cannot  with  any  briskness  or  alertness  wake 
up  to  environmental  appreciation,  cannot 
follow  any  line  of  discussion,  cannot  efficiently 
record  any  impressions  from  without,  or  produce 
with  facility  such  registered  impressions  as  they 
may  be  in  possession  of,  not  because  of  intellec- 
tual defect,  but  because  the  lines  of  connection 
between  clogged  receptive  and  semi-nourished 
emissive  stations  are  operating  imperfectly; 
and  they  betray  defects  of  memory,  which,  be 
it  noted,  is  not  a  true  pathological  amnesia,  but 
an  apparent  memory  inefficiency  due  entirely 
to  their  torporous  inability  to  sustain  attentive 
effort.  Their  psychic  disability,  in  short,  is 
merely  a  functional  interruption  and  not  an 
organic  lesion,  and  this  is  proved  by  the  fact 
that  as  the  physical  cachexia  disappears  under 
thyroid  treatment  so  do  these  mental  symptoms 
vanish.  As  she  stolidly  sits  in  her  place  with  a 
facial  expression  of  heavy  hebetude  or  sulky 
porcine  indifference,  vacantly  lethargic  in  all 
her  conduct  processes  and  deficient  in  her 
volitional  impulses,  save  a  snappy  irritability 
and  peevishness  when  roused  to  effort,  she 
appears  to  the  superficial  observer  to  be  a 
dement ;  but  dementia  is  absolutely  out  of  court 
in  her  condition  even  though  her  memory  is 
defective ;  to  be  a  dement  postulates  an  in- 
curable brain  state  which  hers  is  not — it  is  only 
in  the  last  stages  of  her  disease,  when  appropriate 
treatment  for  her  basic  affection  has  not  been 
adopted,  that  one  finds  a  true  dementia,  a 
mental  weakness  due  then  to  prolonged  interrup- 
tion and  disuse  of  psychic  associative  centres 
and  their  lines  of  connection.  Examine  her 
carefully,  and  by  visual  rather  than  auditive 
paths,  and  you  will  discover  her  intelligence 
and  her  judgment  to  be  fairly  accurate  and 
unaffected.  Her  mental  operations  are  merely 
mud-bound,  they  are  not  deranged. 

This  apathetic  inertia  is  the  usual  psychic 
picture  with  Avhich  we  are  confronted,  but  in  a 
goodly  proportion  evidences  of  larger  mental 
implication  can  be  seen.  A  fairly  constant 
aggregation  of  symptoms,  bearing  a  toxaemic 
stamp,  may  be  observed  in  the  excitement  with 
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confusion,  the  incoherence  in  ideal  sequence, 
and  the  transient  shifting  delusions  and  hallu- 
cinations that  with  untidiness,  dirtiness  and 
general  incapacity  in  self-preservative  conduct 
mark  some  cases.  Others  are  deeply  depressed, 
have  suspicious  and  persecutory  delusions  or 
self-condemnatory  beliefs,  visual  hallucinations 
of  a  terrifying  type,  or  auditory,  gustatory  or 
olfactory  subjective  disturbances  ;  while  states 
allied  to  the  forms  of  late  dementia  prsecox, 
paranoid  conditions,  phenomena  symptomatic 
of  maniacal  depressive  insanity,  or  simple  non- 
delusional  feelings  of  anxiety  and  apprehensive- 
ness,  or  simple  h3rpochondriacal  ideas — all  these 
are  here  and  there  to  be  encountered.  The 
separation  of  these  into  true  myxoedematous 
insanities  and  accidental  insanities  occurring 
during  the  myxoedematous  state  is  difficult ; 
but  one  form,  that  of  delusional  insanity  of 
suspicion  and  persecution,  may  be  explained  by 
psj'chic  influence ;  the  painful,  distressful  con- 
sciousness in  a  hypersensitive  neurotic  of  the 
facial  and  bodily  deformity  of  Avhich  she  is  the 
subject,  and  the  knowledge  that  she  is  an  object 
of  comment  and  derision,  are  influences  which 
may  react  so  strongly  upon  her  as  to  drive  her 
into  an  insane  condition.  Of  this,  a  good  many 
years  ago,  I  had  an  excellent  example.  Appro- 
priate specific  treatment  sometimes  wipes  out 
the  abnormal  mental  associates,  at  others 
leaves  them  untouched,  and  no  rules  can  yet  be 
laid  dowTi  as  to  the  curability  of  the  active 
insanities  found  with  myxcedema.  The  prog- 
nosis of  all  but  the  primary  and  undoubtedly 
myxoedematous  forms  must  be  made  with 
caution. 

It  is  accepted  by  a  good  many  investigators 
that  Exophthalmic  Goitre  is  primarily  a  para- 
thyroid malady  ;  whether  this  be  correct  or  not 
its  mental  symptoms  are  certainly  more  of  a 
toxic  type  than  merely  phenomena  antithetic 
to  those  exhibited  by  cretinism  and  myxcedema, 
as  one  would  expect  them  to  be  from  the 
hypertrophied  state  of  the  thyroid.  There  can 
be  but  little  doubt  that  the  parathyroids  sub- 
serve an  important  antitoxic  function — the 
results  of  experiments  amply  demonstrate  this — 
and  it  is  probably  in  proportion  to  the  degree 
of  implication  of  these  glands  that  physical 
and  mental  symptoms  evolve  in  intensity  and 
severity.  Even  in  those  in  whom  the  psychic 
evidences  are  of  minor  grade,  irritability, 
capriciousness,  disturbances  of  attention,  in- 
decision with  an  incapacity  for  mental  concen- 
tration, some  confused  nervous  apprehensive- 
ness,  emotional  weakness  and  fits  of  depression, 
indicate  the  presence,  to  some  small  degree,  of  a 
toxic  factor ;  and  the  symptoms  in  the  more  in- 
tense and  severe  grades  of  psychic  involvement, 
in  the  true  insanities  of  this  disease,  more  fully 
corroborate  the  view  as  to  the  nature  of  the 


disturbing  influence.  Various  forms  of  morbid 
mental  upheaval  are  to  be  observed  in  Graves' 
disease,  and  it  is  quite  as  important  as  in  myxce- 
dema, though  much  more  difficult,  to  differenti- 
ate the  true  from  the  accidental  insanities  of  the 
malady.  The  psychic  associates  of  the  disease 
are  simple  melancholia,  delusional  melan- 
cholia A\ith  terrifying  visual  and  auditory 
hallucinations  and  concepts  of  persecution  with 
obstinate  refusal  of  food ;  maniacal-depressive 
insanity  of  alternating  form ;  alternations  of 
tranquillity  and  maniacal  excitement  with  ideal 
incoherence  and  insomnia,  much  motor  restless- 
ness, voluble  loquacity  and  violent  destructive- 
ness ;  and  finally  instances  of  true  acute  con- 
fusional  insanity  of  severe  form.  These  last, 
though  not  of  very  frequent  occurrence,  are 
always  of  extremely  grave  type,  and  it  is 
exceptional  for  them  to  recover;  of  five  such 
cases  that  I  have  seen  but  one  has  ended  in 
complete  recovery,  and  that  with  a  remarkable 
diminution  in  all  her  physical  symptoms  and 
the  preservation  of  good  mental  and  physical 
health  for  fourteen  years.  As  in  myxcedema 
there  may  be  auto-induced  psychoses  of  perse- 
cutory delusional  form. 

All  the  mental  associates  of  Graves'  disease 
are  of  bad  or  very  doubtful  prognosis,  being 
either  of  persistent  or  periodic  form,  or,  if 
extremely  acute,  generally  fatal  in  termination. 

J.  F.  G.  P. 

OLD    AGE    AND    INSANITY 

Old  age  has  a  different  meaning  in  different 
individuals.  It  has  been  well  said  that ' '  a  man  is 
as  old  as  his  arteries,"  and  arterial  degeneration 
is  so  constant  a  feature  in  senile  dementia  that  it 
has  also  been  called  arteriopathic  dementia. 

No  fixed  age  limit  can  be  definitely  drawn 
above  Avhich  the  patient  can  be  spoken  of  as 
senile.  There  are  many  cases  of  msanity 
occurring  in  the  sixth  decade  of  life,  or  even 
earlier,  Avhich  must  be  looked  upon  as  due  to 
premature  senility.  The  cases  occurring  in 
the  earlier  periods,  however,  are  not  marked 
by  such  profound  decay  of  mind  as  in  those 
occurring  from  the  age  of  sixty-five  upwards. 
Occasionally  it  happens  that  an  individual  has 
maintained  sound  mental  health  till  well  over 
eighty  years  of  age  and  then  has  the  misfortune 
to^break  down  in  mind  concurrently  with  sudden 
cortical  decay. 

In  those  who  break  down  mentally  in  old  age 
there  is  very  commonly  found  to  be  a  family 
history  of  insanity ;  this  occurred  in  thirty-five 
per  cent,  of  cases  under  my  care.  In  many  of 
these  one  or  other  parent  or  grandparent  has 
also  had  senile  insanity.  In  a  considerable 
number  a  child  of  the  patient  has  broken  down 
mentally  or  has  shown  other  evidence  of  mental 
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instability-  long  before  the  psychosis  has  ap- 
peared in  the  parent.  Insanity  in  old  age, 
therefore,  does  not  depend  only  on  arterial 
degeneration,  but  may  also  be  the  expression 
of  an  inherited  neurosis.  Physical  and  mental 
stress,  alcoholism  and  s\^hilis  predispose  to 
early  senilitj'. 

It  is  not  every  case  of  insanity  seen  in  old  age 
which  is  an  example  of  true  senile  insanity.  A 
patient  may  have  suffered  from  recurrent 
insanity  of  the  maniacal  depressive  type  from 
early  life  and  may  still  continue  to  suffer  thus 
in  old  age. 

Chronic  delusional  insanity  or  dementia 
coming  on  in  adolescence,  or  after  an  acute 
attack  of  insanity  in  middle  life,  may  be  com- 
patible with  prolongation  of  life  till  over  eighty 
years  of  age. 

Again,  manj'  senile  cases  are  examples  of 
organic  brain  disease  due  to  arterial  degenera- 
tion, resulting  in  cerebral  haemorrhage  or  cere- 
bral softening  and  associated  with  hemiplegia, 
aphasia  or  other  paralyses.  Many  of  these 
cases  recover  mental  balance  as  the  destructive 
lesion  becomes  quiescent,  unless  there  is  at  the 
same  time  generalized  cortical  atrophy  or  mal- 
nutrition from  arterial  degeneration. 

1.  Senile  Dementia. — This  may  supervene 
gradually  or  may  be  marked  at  its  onset  by 
an  acute  psychosis  passing  into  dementia. 

In  typical  cases  the  patient  is  noticed  to 
gradually  lose  memory  and  business  capacitj'. 
He  fails  to  keep  appointments,  forgets  where  he 
has  put  things,  and  cannot  remember  recent 
events  although  old  organized  memories  remain. 
He  forgets  to  pay  his  rent,  rates  or  bills  when 
due,  or  sometimes  may  wish  to  pay  twice  over. 
He  may  consider  that  he  is  still  conducting  a 
large  business  when  it  is  being  done  for  him  by 
others  or  has  disappeared  by  his  incapacity. 
As  the  disease  progresses  he  fails  to  recognize 
his  immediate  relatives  or  may  mistake  them 
for  dead  relations  or  other  people,  does  not  recog- 
nize his  own  house  and  \\ill  lose  his  way  if  out 
alone ;  eventually  disorientation  of  time  and 
place  becomes  complete.  He  then  lives  "  in 
the  past,"  speaking  of  his  father  or  mother 
or  other  deceased  relatives  as  still  alive  and 
of  himself  as  thirtv  or  fortv  years  vounger. 
Marriage,  children,  business  and  means  may 
be  all  forgotten  or  remain  as  fragmentary 
memories. 

Perception  fails,  ideation  becomes  very 
restricted,  voluntary  attention  disappears, 
thought  becomes  slow  and  incoherent  or  is 
hardly  expressed  at  all.  Hallucinations  are 
rare  in  simple  senile  dementia.  Emotional  insta- 
bility is  marked,  the  patient  being  sentimental 
and  easilv  moved  to  tears  or  to  anger.  Later 
the  emotions  are  blunted.  Control  of  sexual 
desire  is  often  lost  early,  so  that  the  patient  may 


be  accused  of  some  sexual  crime  or  may  be 
found  to  be  squandering  his  money  on  sexual 
gratification,  or  maj'  desire  to  marry  a  young 
woman.  In  women  the  talk  may  be  of  engage- 
ment, trousseau  and  marriage. 

Volition  becomes  profoundly  affected  ;  in  the 
early  stages  the  patient  is  obstinate  and 
stubborn,  but  later  becomes  childish  and  devoid 
of  will  power  and  may  be  easily  induced  to  sign 
documents  or  give  away  money  at  the  dictation 
of  unscrupulous  persons. 

Concurrently  with  the  mental  failure  there  is 
physical  decay  varying  in  different  cases,  so 
that  some  are  difficult  to  manage  in  consequence 
of  considerable  motor  activity  although  with 
very  defective  memory,  while  in  others  muscular 
weakness  with  restricted  energy  are  present 
from  the  first.  Apraxia  is  often  very  marked, 
and  msiy  vary  from  simple  inability  to  carry 
on  an  occupation  to  total  failure  to  recognize 
the  uses  of  or  to  make  use  of  common  objects 
such  as  a  pen,  knife  and  fork  or  clothes.  Gradu- 
ally the  patient  becomes  inert,  loses  the  power 
of  walking,  loses  control  over  bladder  and  rectum 
and  becomes  bedridden.  The  disturbance  of 
conduct  varies  greatly  in  different  cases. 

Insomnia  and  nocturnal  restlessness  are 
common,  often  associated  with  drowsiness  by 
day.  Death  may  occur  from  convulsions  and 
coma,  from  cerebral  haemorrhage  and  softening, 
or  from  pulmonary  hypostasis,  cystitis  or  renal 
disease,  or  cardiac  failure. 

2.  In  many  cases  an  attack  of  maniacal  ex- 
citement with  confusion  ushers  in  the  decay  of 
mind.  The  patient  becomes  restless,  talkative, 
extravagant,  increasingly  excited,  noisy  and 
shouting,  and  sleepless.  Incoherence  of  speech 
follows,  the  identities  of  those  about  him  are 
mistaken,  there  are  delusions  commonly  of  the 
exalted  type  and  hallucinations  of  sight  and 
hearing.  At  times  food  is  refused  and  there 
is  much  resistance  to  all  attention.  Eroticism, 
self -exposure,  and  loss  of  control  in  cleanliness 
are  early  features. 

The  strength  rapidly  fails,  the  patient  is 
tremulous  and  tottering  yet  constantly  strug- 
gling and  further  exhausting  himself.  Seizures 
may  occur  with  more  or  less  paralysis  of  limbs 
or  aphasia. 

In  cases  with  excitement  of  the  confusional 
or  delirious  type  death  may  occur  early  from 
exhaustion  or  the  excitement  may  pass  oft'  leav- 
ing dementia. 

In  some  cases  the  attack  of  excitement  may  be 
of  the  t\'pe  of  simple  mania  marked  by  talkative- 
ness, exaltation  and  moral  perversion  but  with- 
out marked  loss  of  memory,  at  any  rate  in  the 
early  stages.  Such  attacks  may  be  recovered 
from,  but  the  prognosis,  where  there  is  excite- 
ment of  any  type  in  old  age,  is  always  grave, 
and    if    bodily    failure    does    not    take    place 
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there  is  likely  to  be  damage  to  capacity  or  to 
memory,  and  in  many  cases  dementia  gradually 
supervenes. 

3.  Melancholia  may  occur  in  old  age  and  be 
recovered  from,  or  may  be  the  precursor  of 
dementia.  The  case  begins  with  lassitude, 
inability  to  concentrate  the  attention,  fatigue 
in  following  the  ordinary  occupation,  depression 
and  sleeplessness.  The  bowels  become  consti- 
pated, appetite  fails  and  there  is  loss  of  flesh. 
The  case  may  remain  one  of  simple  depression 
without  definite  delusions,  but  perhaps  with 
suicidal  tendency,  or  delusions  of  one  of  the 
usual  groupings  may  develop.  Hypochondriacal 
depression  with  delusions  as  to  the  state  of  the 
viscera  is  common,  and  perhaps  especially  so 
are  delusions  of  bowel  obstruction  or  of  sexual 
loss.  Such  patients  are  extremely  suicidal  and 
generally  incurable,  general  enfeeblement  of 
mind  and  loss  of  memory  gradually  developing. 

Another  well-marked  group  is  that  in  which 
there  are  delusions  of  financial  ruin,  the  patient 
expressing  himself  as  having  "  no  money  and 
no  clothes,"  and  believing  that  he  has  dragged 
his  family  into  ruin  and  that  he  will  be  treated 
as  a  criminal. 

In  other  cases  the  delusions  are  of  the  religious 
or  self -accusing  type,  the  patient  believing  him- 
self to  be  wicked,  eternally  lost,  and  condemned 
by  God,  and  accusing  himself  of  crimes  or  raking 
up  sins  of  early  life  wdiich  he  believes  are 
unpardonable. 

In  all  these  cases  there  may  be  either  torpor 
and  silence  or  agitation  and  resistance,  and 
tendency  to  suicide  and  refusal  of  food.  In 
senile  melancholia  there  may  be  no  loss  of 
memory,  and  if  this  symptom  is  absent  a  guarded 
prognosis  may  be  given,  as  many  such  cases 
recover  even  in  advanced  age. 

In  another  group  fixed  delusions  of  persecu- 
tion may  develop  (senile  paranoia),  the  patient 
believing  that  he  is  persecuted  by  enemies  who 
plot  and  conspire  against  his  character,  pros- 
pects, health  or  financial  position.  Delusions 
of  unfaithfulness  by  husband  or  wife  are  often 
associated  with  failure  of  sexual  power.  Delu- 
sions of  sexual  persecution,  of  attempt  at  rape, 
or  of  drugging  or  physical  persecution  with 
threats  of  violence  against  the  imaginary  per- 
secutors exist  in  some  cases,  especially  in 
women,  associated  with  hallucinations.  Delu- 
sions of  exaltation  sometimes  coexist  with  delu- 
sions of  persecution  or  may  occur  without.  In 
these  cases  failure  of  memory  gradually  super- 
venes and  the  prognosis  is  bad. 

Treatment.  In  simple  uncomplicated  senile 
dementia  the  patient  can  generally  be  managed 
at  home  with  the  help  of  efficient  nurses,  atten- 
tion to  the  physical  condition,  and  guarding 
against  accidents.  As  the  patient  is  unable  to 
manage  his  affairs,  very  often  for  the  protection 


;  of  his  property  a  receiver  has  to  be  appointed 

[  under  sec.  116  of  the  Lunacy  Act.  The  question 
of  testamentary  capacity  has  always  to  be  borne 
in  mind. 

Where,  however,  the  mental  disorder  assumes 
the  form  of  definite  acute  insanity  asylum  care 

'  is  needed  unless  the  means  allow  of  efficient 
care  at  home  or  in  a  special  house  taken  for 
the  purpose.     Senile  insanity  is  generally  very 

;  difficult  to  treat  at  home  as  the  patient  cannot 
understand  and  resents  control  in  the  house 
where  he  has  been  master.  This  can,  however, 
often  be  managed  Avhere  the  physical  failure  is 
very  marked.  R.  P.  S. 

CLIMACTERIC  INSANITY  IN  WOMEN 

j  As  in  the  case  of  'puerperal  insanity,  some 
authors  do  not  describe  climacteric  insanity  as 
a  separate  form.  It  occurs,  hoAvever,  more 
frequently  than  puerperal  insanity,  and  is  of 
considerable  practical  importance.  Further, 
Kraepelin,  the  greatest  authority  on  mental 
diseases  of  the  present  day,  restricts  the  term 
melancholia  to  a  group  of  cases  occurring  during 

i  the  period  of  involution,  the  leading  features 

i  of  which  are  apprehensiveness,  a  feeling  of 
impending  danger,  with  marked  depression 
and  accompanied  by  delusions  of  self-accusa- 
tion, of  persecution,  or  of  hypochondria.  Ac- 
cording to  the  statistics  of  the  commissioners 

;  in  lunacy  a  greater  number  of  certified  patients 
suffering  from  climacteric  insanity  are  to  be 
found  amongst  private  patients  than  amongst 
paupers,  and  there  must  be  many  more  cases 
met  with  in  private  practice  who  are  treated 
and  recover  Avithout  being  certified. 

Cause.  There  frequently  exists,  in  these 
cases,  a  predisposition  to  insanity.  The 
functional  changes  taking  place  at  middle  life 
appear  to  be  too  severe  a  tax  upon  those  who 
have  inherited  an  unstable  brain.  Writers  on 
this  subject  refer  to  the  connection  of  the 
suprarenal  glands  Avith  the  reproductive  organs 
at    the    involutive    period    of    life.     There    is 

i  reason  to  suppose  that  the  former  increase  in 
activity  at  the  time  when  the  latter  becomes  less 
active.  If  this  leads  to  arterial  hypertension, 
it  may  result  in  arterio-sclerosis.  There  may 
also  be  an  auto-intoxication  resulting  from  the 
various  glandular  changes  occurring  at  this 
time.  Alcoholic  intemperance  is  frequently 
met  AAdth  in  AAomen  at  the  climacteric,  Avho  ha^-e 

j  not  in  any  way  been  addicted  to  alcohol 
previously.  This  has  sometimes  given  rise 
to  the  error  of  attributing  the  cause  of  the 
disease  to  the  intemperance  Avhich  has,  in  such 
cases,  only  been  an  early  symptom.     Climac- 

I  teric  insanity  occurs  more  frequently  in  married 
than  in  single  AAomen.  A  previous  attack  of 
insanity  may  be  a  sufficient  cause ;    and  any 
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form  of  mental  stress  occurring  at  this  time  in 
a  woman  of  neurotic  disposition  may  cause  the 
illness. 

Form  of  Insanity.  It  has  already  been 
mentioned  that  climacteric  insanity  very  fre- 
quently takes  the  form  of  melancholia  with 
feelings  of  apprehension  that  some  great 
calamity  is  approaching,  and  with  delusions. 
It  may  take  the  form  of  chronic  delusional 
insanity  which  may  be  systematized  and  pro- 
gressive ;  less  frequently  cases  of  mania  are 
met  with. 

Melancholia. — Symptoms.  Sleeplessness  is  an 
early  symptom,  and  also  lack  of  energy  to  do 
things  and  inability  to  make  plans  even  for 
the  ordinary  routine  of  work  or  pleasure. 
The  daily  duties  gradually  become  more  and 
more  of  a  burden  to  her,  and  the  patient 
becomes  low-spirited  and  then  very  much 
depressed.  She  reviews  her  past  life  and  can 
see  no  good  thing  in  it.  She  accuses  herself  of 
sins  of  omission  and  of  sins  of  commission. 
Formerly  she  believed  she  was  doing  what  Avas 
right,  but  now  she  knows  how  wrong  it  all  was. 
She  has  been  selfish,  she  has  been  dishonest, 
etc.  She  has  a  dreadful  fear  that  something 
is  going  to  happen  to  her.  She  is  going  to  be 
thrown  to  the  dogs,  or  there  is  a  terrible  persecu- 
tion against  her.  She  has  sinned  beyond  all 
forgiveness,  she  knows  she  has,  because  the 
feeling  that  God  has  withdrawn  Himself  from 
her  is  so  strong.  The  reasoning  of  others 
assails  this  conviction  in  vain.  Then  comes  the 
thought  that  it  would  be  better  for  her  friends 
if  she  was  out  of  the  way,  and  so  she  makes  some 
suicidal  attempt.  Sometimes  the  depression 
is  not  so  profound,  but  the  fears  and  appre- 
hensions are  intense.  The  patient  fears  some 
great  calamity  coming  upon  her — she  is  to  be 
burned,  she  is  to  be  given  to  the  dogs  to  be 
worried.  A  lady  was  obsessed  with  the  idea 
that  she  was  to  be  the  victim  of  some  French 
"necromancers";  hers  was  a  marked  life. 
This  feeling  was  not  always  present  Avith  her, 
but  when  it  was,  it  absorbed  her,  and  though 
clear  on  every  other  point,  her  reason  failed 
to  help  her  to  throw  off  this  dominant  idea. 
"Mark  my  words,"  she  said  to  me,  "in  three 
days  I  shall  be  dead."'  In  three  weeks  she 
was  so  much  improved  that  she  was  able  to 
leave  the  hospital  in  order  to  complete  her 
convalescence  under  the  care  of  some  friends. 

Constipation  may  be  present,  with  a  farred 
tongue.  The  pulse,  rather  than  being  slow, 
may  be  increased  in  rapidity. 

Prognosis.  In  the  milder  forms  this  is  good, 
and  the  patient  will  probably  recover  within  a 
few  months.  In  the  more  severe  forms  re- 
covery will  be  delayed  much  longer  and  may 
never  take  place  very  completely.  Where  the 
delusion   exists   of   having   sinned   beyond    all 


forgiveness,  and  where  the  remorse  is  somewhat 
noisy,  the  outlook  is  not  so  hopeful. 

Treatment.  As  a  rule  such  cases  do  Avell  with 
institution  life.  The  brightness  and  little 
social  excitements  do  them  good.  They  take 
an  interest  in  the  other  patients,  which  takes 
their  attention  off  themselves.  In  any  case 
these  patients  should  not  be  treated  at  home, 
but  sent  away  from  home  and  away  from  their 
friends.  They  do  best  with  a  complete  change, 
and  should  have  rest,  fresh  air  and  plenty  of 
good  food. 

Climacteric  insanity  may  take  the  form  of 
chronic  delusional  insanity  which  may  be 
systematized  and  progressive,  and  does  not 
differ  from  the  ordinary  form  of  this  disease. 
The  delusions  may  refer  to  the  generative 
organs.  Hallucinations  of  hearing  are  present 
and  the  patient  may  complain  of  curious 
cutaneous  sensations.  A  lady  who  suffered 
in  this  Avay  used  to  talk  to  me  about  the 
"  burning  sensations  "  which  she  experienced 
in  various  parts  of  her  body,  but  she  preferred 
her  own  explanation  to  mine.  They  Avere 
caused,  she  told  me,  by  electricity  AA^hich  Avas 
Avorked  upon  her  by  some  one  a  hundred  miles 
away,  and  as  Avhat  she  considered  conclusive 
proof  of  her  statement  she  shoAved  me  from 
time  to  time  minute  discolorations  of  the  skin. 

The  outlook  is  not  bright  from  the  point  of 
vicAV  of  recoA^ery,  but  as  a  rule  such  patients 
benefit  very  considerably  by  institution  treat- 
ment. 

If  mania  occurs  at  the  climacteric  it  Avill 
probably  be  acute  and  may  last  from  six  to 
nine  months.  N.  K. 

ADOLESCENCE    AND    INSANITY 

The  era  of  development,  not  only  in  man  but 
in  all  the  higher  animals,  is  one  of  great  import - 
I  ance  in  regard  to  the  functions  of  the  AA^hole 
!  nervous  system.  In  the  lower  animals,  Avhose 
maturity  comes  earlier  in  life  than  in  man, 
I  any  retardation  or  morbid  change  in  the  process 
of  development  is  sooner  observed.  In  man, 
as  might  be  expected,  from  the  enormous  com- 
plication and  high  integration  of  his  brain, 
and  the  dominance  of  its  mental  function,  the 
most  important  risks  of  the  developmental 
period  are  met  Avith  during  the  period  of  adoles- 
cence, that  is,  betAveen  the  ages  of  fourteen 
and  tAventy-five,  and  are  those  Avhose  seat  is  in 
the  brain.  A  careful  clinical  study  of  the  de- 
fects and  the  diseases  to  Avhich  liuman  beings 
are  subject  during  development  shoAvs  that 
the  different  ages  are  liable  to  different  forms 
of  disease.  During  the  formative  and  em- 
bryonic stage,  in  utero,  acephaly,  deformed 
palate,  genetous  idiocy,  etc.,  occur.  From 
birth  up  to  seven  years,  AAhich  is  the  period  of 
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most  rapid  brain  growth,  rickets,  epilepsy, 
Friedreich's  disease,  hj^drocephahis,  etc.,  occur, 
while  from  fourteen  to  twenty-five  a  large 
number  of  other  defects  are  met  with,  the  most 
marked  of  which  are  hysteria  and  adolescent 
insanity.  As  a  matter  of  statistical  fact,  the 
ages  between  eighteen  and  twenty-five,  which 
are  those  when  the  completion  of  mind,  volition, 
self-control,  moral  sense  and  character  take 
place,  are  those  during  which  attacks  of  a 
characteristic  kind  of  mania  are  frequent. 
There  is  no  age,  in  fact,  at  which  maniacal 
attacks  occur  so  commonly.  The  key  to  the 
occurrence  of  all  the  neuroses  during  the 
developmental  period  is  to  be  found  in  nervous 
heredity.  As  the  result  of  a  careful  inquiry 
into  the  heredity  of  adolescent  insanity,  I  have 
found  that  there  are  hardly  any  exceptions 
to  the  rule  of  an  unfavourable  nervous  pre- 
disposition of  some  sort.  If  it  is  not  mental 
disease,  it  is  epilepsy  or  some  form  of  motor 
or  sensory  neurosis.  In  a  few  cases  it  is  tuber- 
culosis, acute  rheumatism,  or  some  sort  of 
degeneration. 

The  following  may  be  taken  as  the  typical 
characteristics  of  adolescent  insanity.  The 
patients,  coming  as  I  have  said  from  a  neurotic 
stock,  are  frequently  found  on  careful  examina- 
tion to  have  exhibited  mental  peculiarities 
such  as  precocity,  egotism,  super-sensitiveness, 
impulsiveness,  want  of  social  development, 
oddities  of  manner,  premature  sex  feelings  or 
undue  resentment  at  the  discipline  of  parents 
and  teachers — all  those  existing  before  the 
actual  attacks  of  mental  disease.  There  are 
also  commonly  found  some  of  the  numerous 
bodily  "  stigmata  of  degeneration."  I  found 
that  fifty-five  per  cent,  of  my  patients  showed 
an  abnormal  condition  of  the  upper  palate, 
while  defects  in  the  cranium,  ears,  eyes,  muscular 
movements  and  chest,  were  also  not  uncommon. 

The  first  mental  symptoms  of  the  attacks 
observed  are  usually  a  slight  melancholic 
depression,  and  in  about  one-fourth  of  the  cases 
the  symptoms  remain  melancholic  during  the 
attack.  In  the  other  three-fourths  the  patients 
begin  very  shortly  to  show  elevation  which 
passes  quickly  into  mania.  They  are  restless, 
boastful,  sleepless,  self-assertive,  erotic,  not 
amenable  to  discipline  and  unmanageable  in 
most  cases,  this  frequently  going  on  to  a  delirious 
state.  All  the  normal  mental  characteristics 
of  adolescence  are  exaggerated  and  distorted.  I 
This  condition  will  last  for  tM'o  or  three  months  I 
and  then  gradually  abate.  Naturally  the 
relations  of  the  patients  think  that  recovery 
has  taken  place,  but  unfortunately  relapses  j 
come  on  in  another  month  or  so,  such  recur- 
rences taking  place  four  or  five  times,  with 
intervals  of  comparative  sanity,  but  with  a 
slight  tinge  of  lethargy  and  stupor  in  it.     It 


will  be  observed  that  many  of  the  symptoms 
are  morbid  exaggerations  of  some  of  the  normal 
characteristics  of  the  period  of  life,  particularly 
the  periodicity  and  remissions;  those  repre- 
senting the  periodicity  of  menstruation  and  of 
the  sexual  nisus.  In  the  patients  who  recover, 
and  they  amount  to  about  sixty  per  cent.,  the 
symptoms  die  out,  as  it  were,  there  is  no  further 
recurrence,  while  certain  bodily  changes  are 
then  observed,  full  development  of  the  form, 
growth  of  beard  and  mammae;  and,  in  fact, 
physiological  manhood  and  Avomanliood  have 
arrived.  The  attack  of  mania  seems  to  have 
been  a  '"  critical  "  one,  coming  on  at  the  time 
full  mental  maturity  was  being  reached,  when, 
in  fact,  the  brain  cortex,  that  cope-stone  of 
biological  evolution,  was  attaining  its  highest 
faculties  of  self-control  and   character. 

Unfortunately  the  cases  which  do  not  recover 
are  apt  to  pass  into  that  mental  death  of 
"  secondary  dementia,"'  remaining  during  the 
rest  of  their  lives  incurable,  and  to  a  large 
extent  mindless.  The  permanent  populations 
of  our  asylums  are  recruited  from  this  source 
to  a  larger  extent  than  from  any  other  form 
of  mental  disease,  and  it  may  be  said  that  ado- 
lescent insanity  precedes  four-fifths  of  all  the  cases 
of  secondary  dementia. 

Adolescent  insanity  is  apt  to  be  complicated 
by  periods  of  stupor,  by  delusional  symptoms 
of  the  elevated  kind,  by  hebephrenic,  katatonic 
and  paranoiac  symptoms,  during  which,  as 
Dr.  Bruce  points  out,  we  are  apt  to  have  a  fall 
in  the  leucocytes  in  the  quiescent  intervals,  with 
a  tendency  to  leucocytosis  before  each  maniacal 
relapse.  There  are  apt  to  be  sexual  features 
and  the  habit  of  masturbation  in  many  cases. 

Treatment. — For  a  long  time  I  have  been  in 
the  habit  of  adopting  the  following  modes  of 
treatment  in  those  cases,  namely — a  discon- 
tinuance of  the  stronger  animal  foods  such  as 
beef,  an  abstinence  from  alcohol  in  every  shape, 
abundant  feeding  with  farinaceous  and  fatty 
foods  such  as  bread,  butter,  milk,  fruits,  etc. ; 
life  in  the  fresh  air  with  vigorous  exercise, 
garden  or  farm  Avork  in  most  of  the  cases.  For 
a  few  patients  who  are  exhausted,  thin,  and 
tend  to  be  delirious,  short  periods  in  bed  are 
useful.  The  maniacal  excitement  and  sleep- 
lessness may  be  controlled  by  moderate  doses 
of  the  bromides  combined  with  tincture  of 
Cannabis  Indica.  In  some  few  cases  those 
medicines,  with  sulphonal  in  moderate  doses, 
will  arrest  the  tendency  to  relapse,  but  they 
should  not  be  continued  for  long  at  a  time. 

There  are  many  mental  and  moral  peculiari- 
ties falling  far  short  of  technical  insanitv  to 
which  the  period  of  adolescence  is  subject ;  those 
also  being  due  to  hereditary  nervous  weak- 
ness. They  chiefly  consist,  in  different  cases, 
of  a  change  in  the  social  instincts,  stupidity. 
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intolerance  of  control,  incompatibilities  of 
temper,  causeless  aversions  to  relations,  absurd 
sentimentalism,  sudden  immoralities,  frothy 
religionism,  unconventionalities,  dipsomania  and 
even  crime.  Such  conditions  are  the  cause  of 
the  most  intense  worry  to  parents  and  guardians, 
and  their  real  nature  is  commonly  misunder- 
stood by  relations  and  teachers. 

1  Kraepelin's  Demevtia  Prcecox  covers  part  of 

^  the  field  of  my  ' '  Adolescent  Insanity, ' '  and  what 
I  have  said  about  the  frequency  of  neurotic 

!  heredity,  liability  to  relapses  and  the  danger 
of  secondary  dementia,  applies  to  both.  In  fact, 
Kraepelins  and  mine  are  two  ways  of  looking  at 

1      what  is  virtually  the  same  condition.     T.  S.  C. 

TOXAEMIA    AS    A    CAUSE    OF    INSANITY 

In  all  cases  of  insanity  due  to  toxaemia  one  of 
the  main  factors  in  the  incidence  of  the  disease 
is  hereditary  predisposition.  A  toxsemia  which 
in  one  man  may  produce  only  malaise  may  in 
another,  predisposed  to  mental  instability, 
produce  insanity. 

For  purposes  of  description  the  toxins  which 
are  known  to  produce  mental  symptoms  may  be 
divided  into — 

1.  The  secretions  of  certain  glands. 

2.  Toxins  arising  through  errors  of  metabo- 
lism. 

3.  Bacterial  toxins. 

4.  Certain  drugs. 
Ovarian  and  testicular  extracts  given  in  large 

doses  to  persons  already  insane  have  in  a  iew 
cases  produced  sj'mptoms  of  mental  excitement 
resembling  mania.  Thyroid  extract,  admin- 
istered in  doses  of  sixty  grains  per  diem  to 
chronic  cases  of  insanity,  has,  in  my  own  ex- 
perience and  that  of  other  observers,  produced 
mania,  often  of  a  very  acute  type.  I  have  seen 
a  typical  maniacal  attack  occur  in  a  case  of 
myxoedema  in  which  the  dose  of  thyroid  extract 
had  been  gradually  increased  to  over  a  hundred 
grains  in  the  twenty-four  hours ;  while  in  all 
cases  of  insanity  complicated  by  exophthalmos 
the  most  typical  symptoms  are  mental  irrit- 
ability and  mania. 

The  nature  of  the  metabolic  toxins  which 
cause  mental  disorders  is  unknown,  for  although 
it  is  a  matter  of  common  knowledge  that 
alimentary  disturbances  may  produce  mental 
symptoms,  and  that  cases  of  melancholia  are 
always  complicated  by  alimentary  disturbances, 
no  observer  has  as  yet  been  able  definitely  to 
state  the  specific  toxin  or  toxins  which  produce 
these  symptoms.  Clinically,  however,  there  is 
a  certain  type  of  melancholia,  with  symptoms  of 
mental  confusion  and  vivid  hallucinations,  which 
is  closely  associated  with ,  if  not  actually  caused 
by,  a  failure  of  the  nitrogenous  excretion.  In 
these  cases  the  pulse  is  fast,  the  arterial  tension 


abnormally  high,  the  urine  scanty,  the  excretion 
of  urea  much  below  the  average  daily  ingestion  of 
nitrogen,  and  albumen  is  generally  present.  Such 
patients  after  being  flushed  with  normal  saline  in- 
fusions and  enemata  and  put  upon  an  exclusively 
fluid  diet  make  very  rapid  recoveries,  and  simul- 
taneously there  is  a  marked  and  unusual  increase 
in  the  nitrogenous  excretion.  Such  cases  occur 
more  frequently  in  women  than  in  men  and 
almost  invariably  in  persons  over  middle  age. 

With  regard  to  bacterial  toxins  we  have  a 
more  certain  clinical  basis,  because  the  know- 
ledge of  bacteriology  has  advanced  more  rapidly 
than  our  knowledge  of  metabolic  toxins  or  the 
effect  of  increased  or  diminished  glandular 
secretions.  All  the  pyogenic  organisms  may 
produce  mental  symptoms.  I  have  seen  acute 
mental  excitement  with  confusion  and  hallu- 
cinations accompany  an  infective  cellulitis  of 
the  forearm.  The  mental  symptoms  rapidly 
passed  off  as  the  result  of  treatment  by 
free  incisions.  The  delirium  which  sometimes 
complicates  acute  lobar  pneumonia  cannot  be 
distinguished  by  the  mental  symptoms  alone 
from  acute  mania.  One  finds  in  such  conditions 
all  the  symptoms  of  acute  mania ;  the  vivid 
hallucinations,  the  mental  confusion,  the 
motor  restlessness  and  the  mental  excitement. 
Not  infrequently  such  patients  are  sent  to 
asylums,  certified  as  insane.  They  are  in  fact 
insane,  but  the  cause  of  the  insanity  has  escaped 
observation.  Leucocytosis  is  common  to  both 
conditions,  but  there  is  this  great  clinical 
difference,  that  whereas  in  acute  mania  the 
temperature  of  the  body  is  rarely  above  100°  F., 
except  in  puerperal  cases,  in  the  mania  of 
pneumonia  the  temperature  is  generally  much 
higher.  A  temperature  of  101°  F.  or  higher 
in  a  case  of  acute  mania  should  always  suggest 
some  physical  exciting  cause,  which  should  be 
carefully  searched  for.  The  bacteriology  of 
some  at  least  of  these  cases  of  pneumonia 
complicated  with  mania  differs  from  that  of 
ordinary  pneumonia.  In  three  cases  which 
have  come  under  my  notice  and  which  died, 
bacterial  cultures,  taken  from  the  pneumonic 
patch,  gave  in  every  case  cultures  of  a  strepto- 
coccus which  were  non-pyogenic  and  compara- 
tively imiocuous  when  injected  into  rabbits 
intravenously,  intraperitoneally  or  into  the 
lungs.  In  every  characteristic  these  strepto- 
cocci resembled  streptococci  isolated  by  myself 
and  my  assistants  from  the  blood,  fgeces  and 
urine  of  cases  of  acute  mania. 

With  regard  to  ordinary  acute  mania  there 
is  ample  evidence — in  the  polymorphonuclear 
leucocytosis,  the  presence  of  specific  agglu- 
tinins in  the  serum,  the  altered  opsonic  index, 
the  deviation  of  complement  which  occurs 
when  the  serum  of  one  patient  is  mixed  in 
certain  proportions  with  the  urine  of  another 
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but  similar  case,  and  in  the  excess  of  nitrogenous 
excretion  over  the  nitrogenous  intake  of  the 
body — that  we  have  to  deal  Mith  a  bacterial 
toxaemia.  I  believe  these  toxins  to  be  strepto- 
coccal in  origin.  The  site  of  the  lesion  may  be 
a  phthisical  cavity  secondarily  infected,  or  a 
chronic  fissure  of  the  cervix,  or  carious  teeth,  or 
the  intestinal  tract  due  to  altered  intestinal  flora. 
It  must  be  clearly  stated  that  these  toxaemias  are 
not  true  infections  in  the  sense  that  the  organism 
is  introduced  from  without.  The  streptococci 
which  cause  these  conditions  are  normal  inhabi- 
tants of  the  human  body  and  of  the  alimentary 
tract.  The  explanation  of  their  toxic  action  must 
be  sought  for  in  a  hypersensibility  of  the  particu- 
lar individual  to  the  specific  toxins  of  these 
organisms  and  in  a  disorder  of  the  normal 
protective  powers  of  the  body  against  these 
toxins.  These  constitutional  defects  are  cer- 
tainly a  part  of  the  hereditary  predisposition 
to  insanity. 

Not  only  do  these  streptococcal  toxins 
produce  acute  and  apparently  sudden  attacks  of 
mania,  but  they  are  also  capable  of  producing  an 
insidious  and  chronic  form  of  disease  without 
any  antecedent  acute  stage.  An  analogy  can 
be  drawn  from  the  action  of  alcohol.  A  large 
dose  produces  drunkenness,  smaller  but  repeated 
overdoses  produce  chronic  mental  deterioration. 
In  the  same  way  a  large  dose  of  these  bacterial 
toxins  will  produce  an  attack  of  mania,  while 
a  long  but  gradual  absorption  of  such  toxins 
will  produce  a  slow  change  in  the  mental 
personality.  Probably  the  best  example  of  this 
chronic  streptococcal  toxaemia  is  to  be  seen  in 
those  cases  which  occur  in  women  after  child- 
birth. The  history  of  such  a  case  commonly 
is  that  after  the  birth  of  a  child  the  mother 
recovers  slowly ;  there  is  usually  some  record 
of  local  symptoms,  such  as  vaginal  discharge. 
Gradually  the  character  of  the  patient  changes, 
delusions  develop,  and  months  and  often  years 
after  the  patient  is  certified  insane.  A  per- 
sistently recurring  leucocytosis,  with  some 
uterine  or  vaginal  disorder,  may  be  the  only 
physical  symptoms.  On  the  mental  side  there 
is  a  complete  change  of  character,  irritability, 
loss  of  self-control  and  delusions,  often  sexual 
and  centering  round  the  husband.  Some  of 
these  cases  upon  examination  have  a  chronic 
fissure  of  the  cervix,  while  others  have  an 
endometritis,  but  they  all  agree  in  this,  that 
the  uterine  or  cervical  discharge  swarms  with 
streptococci.  They  are  cases  of  unsuspected 
chronic  toxaemia  and  if  diagnosed  early  are 
amenable  to  local  treatment. 

Drugs  which  produce  mental  symptoms 
hardly  fall  to  be  considered  here,  but  it  is  well 
to  remember  that  the  use  of  belladonna  lini- 
ments in  susceptible  persons  may  produce 
violent  delirium.  L.  C.  B. 


DRUGS    AND    POISONS    IN    RELATION   TO 
INSANITY 

Insanity  is  generally  stated  to  be  the  product 
of  two  factors,  "  stress  and  heredity  ";  and  its 
causes  must  be  looked  at  from  at  least  two 
standpoints.  Firstly,  there  is  the  actual  exciting 
cause,  and,  secondly,  the  predisposing,  contri- 
butory or  favouring  factor.  These  two  com- 
ponents are  inversely  related  in  their  influence, 
the  greater  the  inherited  instability  of  the 
nervous  system,  the  less  need  be  the  exciting 
or  determining  factor.  The  old  scheme  of 
etiology  divided  causes  into  moral  and  physical, 
and  this  served  a  useful  purpose,  for  it  called 
attention  to  the  special  dangers  to  be  avoided, 
although  it  offered  no  explanation  of  how  these 
acted  injuriously.  All  of  us  know  worry  and 
anxiety  to  be  fertile  causes  of  disorganization 
of  the  metabolic  processes  of  the  whole  body — 
bad  news  stops  the  salivary  and  gastric  secretion, 
impairs  digestion,  inhibits  and  weakens  the 
heart's  action,  and  serves  as  a  mental  shock — and 
it  does  this  by  lowering  the  defences  of  the  body 
against  the  effect  of  toxins  within  the  organism. 
The  forces  of  our  civilization  demand  the 
highest  and  utmost  mental  output  from  com- 
1  peting  units,  and  unless  the  basic  material 
I  conditions  are  effective  and  adequate  there  is 
exhaustion  and  failure.  To  prevent  exhaustion 
j  there  must  be  a  satisfactory  balance  of  reserve 
force  whereupon  to  draw,  and  this  proper  balance 
implies  a  condition  of  stable  equilibrium  between 
anabolism  and  katabolism.  Often  the  first 
indication  of  a  deficit  is  the  loss  of  sleep — for 
anabolism  or  the  building  up  of  neuronic  granules 
takes  place  during  sleep,  and  Avlien  natural 
sleep  becomes  insufficient  then  katabolism 
proceeds  unduly ;  and  to  ensure  fresh  activity 
recourse  is  had  to  sedatives  and  hypnotics  in 
order  to  meet  the  fresh  duties  imposed  by  the 
constant  and  continuous  strain  of  social  sur- 
roundings. It  is  not  possible  to  prove  directly 
that  the  stress  of  civilization  is  measurable  by 
the  harmful  action  of  special  toxins  upon  the 
cortical  neurones  and  other  cells,  but  the  eft'ect 
of  the  removal  of  toxins  from  the  liver  through 
the  alimentary  canal  by  timely  remedies,  of 
toxins  from  the  kidneys  through  the  urinary 
tract,  and  from  the  skin  and  lungs  by  activity 
and  exercise,  lends  presumption  to  the  view 
that  morbid  mental  states  can  be  relieved  by 
the  removal  of  toxins  which  have  accumulated 
within  the  system.  Experiments  in  regard  to 
fatigue  also  indicate  that  there  are  intra-  and 
extra-neuronic  toxins  which  impair  the  normal 
physiological  action  of  the  cells,  for  after 
electrical  stimulation  of  muscles,  when  the 
products  of  their  activity  are  washed  out  with 
fluids  isotonic  Avith  ordinary  blood  serum,  sucJi 
as    solutions    of    normal   saline,    the   formerly 
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exhausted  and  inactive  muscles  will  begin  again 
to  contract  upon  stimulation. 

The  effect  of  drugs  and  certain  poisons  upon 
cells  in  different  parts  of  the  nervous  system  is 
probably  similar ;  strychnine,  for  example,  has  an 
attraction  for  the  motor  ganglion  cells  in  the  cord 
and  stimulates  them ;  bromides  lower  their  reflex 
excitability ;  conium  acts  upon  the  sensory 
nerves,  and  curare  has  a  similar  selective  effect, 
depending  upon  the  special  predisposition  of 
individuals,  on  each  of  whom  the  effects  may 
vary.  Stimulants  have  always  exercised  a 
fascination  for  mankind,  the  feeling  of  being 
well  is  in  itself  a  stimulus  and  is  concomitant 
with  an  increase  of  vital  activity.  The  easy 
access  to  relief  from  vexation  and  worry  by  the 
use  of  drugs  advertised  as  "  headache  powders," 
cordials,  refreshers,  "  nerve  "  sedatives,  soothing 
tablets  and  cardiac  stimulants  has  in  a  great 
many  instances  created  in  men  and  women  a 
permanent  habit  compared  with  which  the 
previous  restlessness  was  only  a  trifling  and  a 
passing  inconvenience.  Of  the  various  drugs 
which  men  and  women  indulge  in  to  soothe  pain 
or  to  gladden  the  heart,  possibly  the  most 
widespread  is  alcohol  in  one  of  its  various  forms  ; 
for  some,  even  methylated  and  wood-spirit 
relieves  mental  anxiety  and  yields  a  temporary 
feeling  of  hien  etre ;  in  some  parts  of  Ireland 
ether  is  taken,  but  brandy,  rum,  gin  and  whisky 
are  the  forms  of  spirit  most  frequently  used  for 
this  purpose.  Stimulation  is  transient,  and  being 
followed  by  exhaustion,  more  is  taken  and 
the  drinking  habit  thus  contracted.  It  is  not 
necessarily  the  alcohol  itself  that  causes  neuronic 
decay  and — in  the  end — mental  destruction, 
but  the  toxsemia  induced  by  interference  with 
the  metabolism  of  the  liver  and  other  cells, 
which  allows  the  defences  of  the  body  to  become 
impaired,  so  that  the  toxins  of  intestinal  bacteria 
enter  the  blood  stream  and  produce  the  mental 
symptoms.  Like  other  poisons  and  drugs,  they 
also  produce  morbid  mental  symptoms  by  a 
lowering  of  the  bodily  defences,  so  that  attacks 
are  made  upon  the  cortical  and  other  cells 
of  the  corporate  structure  by  the  toxins  of 
organisms  habitually  present  in  different  parts 
of  the  body  rather  than  by  the  poison  ingested. 

Alcohol.  The  chief  physical  symptoms  which 
follow  the  excessive  use  of  this  drug — and  a 
very  small  amount  of  alcohol  is  sufficient  in 
those  with  a  history  of  head  injuries  or  those 
with  a  neurotic  family  history — are  tremors, 
redness  of  the  conjunctiva,  flushed  cheeks  and 
morning  sickness.  The  chief  mental  symptoms 
are  hallucinations  of  sight  and  of  sensation ; 
suspicions,  mainly  of  marital  infidelity;  sex 
delusions,  and  loss  of  memory.  The  varieties 
of  insanity  are: — (1)  Delirium  tremens, Sun  acute 
phase  of  habitual  chronic  drinking,  or  the  result 
of  injury   or   of   acute   physical   illness   or   an 


abrupt  stopping  of  the  drink.  There  is  always 
acute  gastric  disturbance  and  the  hallucinations 
of  sight  are  worse  at  night.  (2)  Gonjusional 
insanity,  a  mild  irritable  incoherence.  (3)  Mania 
a  yotu,  characterized  by  impulsive  motor  violence 
and  loud  shouting  and  raving  wdth  hallucina- 
tions of  sight — one  glass  of  whisky  may  cause 
this  in  the  neuropathic.  There  is  no  subsequent 
memory  of  the  event,  which  is  often  denied  in 
consequence.  (4)  Subacute  mania,  not  unlike 
paranoia,  or  may  be  general  paralysis — which 
the  Wassermann  reaction  or  a  leucocyte  count  of 
the  cerebro-spinal  fluid  will  decide,  (5)  Korsa- 
koff's psychosis,  weak-mindedness,  forgetfulness 
and  peripheral  neuritis.  (6)  Alcoholic  dementia, 
moral,  mental  and  physical  degradation.  The 
treatment  is  to  stop  all  drink ;  atropine  injec- 
tions have  been  found  useful,  also  the  treatment 
by  hypnotic  "  suggestion."  If  a  person  is 
drunk  three  times  within  the  year  in  a  public 
place  he  or  she  can  be  treated  as  a  "  black 
lister  "  and  sent  to  an  inebriate  reformatory 
for  three  years,  but  patients  can  go  voluntarily 
on  certificates  into  special  homes. 

Morphia,  Opium  and  Chlorodyne.  The 
mental  symptoms  from  morphine  Avhich  amount 
to  certifiable  insanity  occur  mostly  in  neurotic 
persons — often  medical  men — and  in  those  met 
with  were  mostly  the  result  of  prescriptions  for 
sleeplessness  or  for  the  relief  of  pain.  The  drug 
was  taken  by  the  mouth  or  injected  subcutane- 
ously  in  about  equal  numbers.  All  had  anxious, 
emaciated,  thin  and  restless  looks,  with  an 
evasive,  uneasy  manner,  and  were  character- 
istically untruthful ;  most  of  the  cases  suffered 
from  depression.  The  treatment  adopted  de- 
prived the  patient  of  its  further  use.  In  one 
case  there  was  almost  fatal  collapse,  bromides 
having  to  be  substituted.  Paraldehyde  is  also 
useful.  The  discomfort  and  restlessness  of  the 
sudden  stoppage  is  not  unattended  with  danger, 
and  the  "  tapering  "  method,  viz.  the  gradual 
withdrawal,  may  be  preferable  in  some  cases. 
Ursemic  symptoms  may  follow  the  use  of 
morphia.  Cardiac  tonics  are  necessary  and 
remedies  for  the  accompanying  gastric  catarrh 
and  vomiting.  Ungovernable  impulse  to  get 
the  drug  has  resulted  in  assaults  being  committed 
upon  druggists  who  refused  to  sell  it. 

Paraldehyde.  Confusion,  tremor,  physical 
weakness,  delirium  like  that  caused  by  alcohol, 
with  gastritis,  chronic  delusions,  impulsive 
violence  and  suspicions.  In  the  writer's  opinion 
the  use  of  this  drug  is  not  an  infrequent  cause 
of  melancholia.  The  habit  is  contracted  in 
trying  to  avoid  the  use  of  chloral. 

Cocaine.  Hallucinations,  often  of  a  terrifying 
nature,  and  inability  to  M^ork,  restlessness, 
depression,  sleeplessness  and  rambling  chatter- 
ing occur  from  its  use,  also  marked  untruth- 
fulness.    It  produces  early  mental  symptoms, 
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alcohol  perhaps  may  never  do  so,  morphia  only 
after  years  of  use,  but  cocaine  quite  quickly. 
The  few  admitted  under  the  writers  care 
recovered.  It  is  rarely  the  cause  of  actual 
insanity.  It  has  been  used  to  control  the 
morphia  habit,  but  only  resulted  in  establishing 
another.  It  was  extensively  taken  by  chemists 
in  a  certain  manufacturing  firm.  It  is  mostly 
taken  by  the  mouth,  and  it  is  stated  to  stop 
craving  for  food  or  drink  and  to  supply  a  feeling 
of  temporary  "satisfaction."  The  effect  has 
been  described  as  '"  midway  between  alcohol 
and  tobacco."  and  to  be  stimulant  and  narcotic. 
When  taken  by  the  father  it  is  stated  to  have 
been  the  cause  of  idiot  children.  One  pecuUarity 
of  taking  it  is  the  loss  of  the  "'  time  "  sense. 

Chloral.  Often  taken  by  medical  men  and 
journahsts  of  both  sexes.  One  medical  man 
of  the  writer's  acquaintance  took  it  regularly, 
and  swathed  his  legs  and  feet  in  cotton-wool 
afterwards.     He  died  demented. 

Cannabis  Indica.  Belladonna.- — Atropine  in 
the  eye  may  give  rise  to  dehrium.  It  is  drunk 
as  chang,  rare  in  India,  common  in  Egypt ; 
it  is  smoked  as  ganga  and  eaten  as  magune. 
It  gives  rise  to  acute  hallucinatory  insanity, 
with  impulsive  violence,  simulating  mania,  and 
is  the  cause  of  "'  latah,"  volitional  insanity. 

Chloroform  and  Ether.  One  case  of  a  mid^vife 
under  the  writer's  care  had  chronic  persecutory 
delusions,  and  a  man,  an  artist,  developed 
chronic  paranoia.  ""  Delayed "  poisoning  is 
not  uncommon  after  chloroform.  It  is  often 
used  to  obtain  short  temporary  rest.  It  is  rarely 
the  cause  of  insanity— possibly  more  often,  like 
cocaine,  the  sign  of  a  neuropathic  diathesis. 

Tobacco.  Insanity  has  been  induced  indirectly 
in  growing  boys  by  causing  gastric  disturbance 
and  anaemia.  The  signs  are  tremor  of  voluntary 
muscles,  noted  in  the  writing  and  the  difficulty 
of  ahgnment. 

AiUipyrin.  Antifebrin,  Antikamnia,  E.xalgin 
and  Phenacetin.  Not  the  cause  but  often  the 
accompaniment  of  disturbed  "nerves"  and  head- 
aches in  women  who  were  admitted  under  care 
about  the  "■  chmacteric."'  The  symptoms  are 
associated  with  intoxication,  collapse,  cyanosis, 
sweating,  mental  apathy  and  depression. 

Sulphonal.  Trional,  Veronal  and  Tetronal. 
These  are  all  neuronic  poisons  and  are  associated 
with  mental  s^Tnptoms.  There  is  peripheral 
neuritis,  morbilliform  eruption  and  hsemato- 
porph^Tinuria. 

Bisulphide  of  Carbon.  Insanity  noticed  in  a 
few  rubber  workers.  The  jDersons  are  anaemic 
and  sufi'er  from  exhaustion  psychoses. 

Lead  and  Mercury.  Both  exercise  markedly 
injurious  influences  upon  the  nervous  system. 
Several  lead  workers  have  come  under  the 
writer's  care  from  factories  in  East  London, 
some  with  marked  s^Tnptoms  of  "  plumbism," 


which  are  alUed  to  general  paralysis,  but  -Rith 
wrist-drop  and  palsy  in  addition.  The  mental 
form  is  melancholia  rather  than  mania — .some 
have  ■■  fits  "  and  many  complained  of  headaches. 
Most  of  them  improved,  some  ended  in  dementia. 
]\Iercury  workers  also  have  tremors,  depression 
and  marked  ill-health. 

Arsenic  occasionally  produces  neuritis  and 
mental  symptoms. 

Syphilitic  Poison.  General  paralysis  and 
tabes  are  the  most  classical  forms  showina 
mental  symptoms  and  are  para-  or  meta- 
s\'philitic,  but  there  may  be  local  paralysis, 
especially  of  the  third  nerve,  ^vith  tremor.  The 
Argyll-Robertson  pupils,  inco-ordination  and 
sensori-motor  disturbances  are  the  chief  signs. 
This  poison  is  the  chief  cause  of  endarteritis, 
arterio-sclerosis,  and  atheroma.  Its  great 
tendency  is  to  form  fibrous  changes,  which 
crowd  out  and  destroy  the  essential  cells. 

Pellagra :  from  eating  diseased  maize ;  the 
symptoms  resemble  general  paralysis. 

Defective  Gland  Secretion.  Cretinism,  mvx oe- 
dema. Addison's  disease,  Graves'  disease,  acro- 
megaly and  osteo-arthritis.  All  these  are  known 
in  asylums,  and,  not  iufrequenth',  the  mental 
symptoms  are  of  an  incurable  character. 

Poisonous  bites  of  Mosquitoes.  Adders,  and 
Dogs.  Xot  often  the  cause,  but  may  be  associated 
with  insanity  or  mental  symptoms.         R.  J. 

KORSAKOFF'S    PSYCHOSIS 

This  term  is  applied  to  a  group  of  symptoms 
described  by  Korsakoft'  of  Moscow,  and  to  which 
many  other  names  have  also  been  applied. 

In  the  largest  number  of  cases  the  disease  is 
associated  with  a  history  of  alcohol  and  with 
alcoholic  pohTieuritis.  The  same  condition  is, 
however,  described  as  occurring  in  association 
A^-ith  other  intoxications  and  infections,  such  as 
tuberculosis,  influenza.  diiDhtheria.  t\'phoid  or 
other  infectious  fevers,  puerperal  septicaemia 
or  other  septic  intoxications,  poisoning  by  bi- 
sulphide of  carbon,  carbonic  oxide,  lead,  arsenic 
or  mercury,  and  by  diabetic  or  other  auto- 
intoxication. 

I  have  myself  seen  it  following  t^i^hoid  fever, 
both  where  alcohol  could  certainly  be  excluded 
as  a  precedent  cause  and  also  where  there  had 
been  previous  alcoholism,  also  following  svphifis 
and  malaria  complicated  with  alcohohsm.  It 
appears  to  be  more  frequently  associated  with 
a  history  of  excess  in  spirit  or  beer  drinking  than 
excess  in  "s\'ine. 

The  average  age  of  cases  I  have  seen  has  been 
forty-four  years,  but  cases  have  been  recorded 
as  occurring  in  childhood  or  youth.  It  is  more 
common  in  female  than  in  male  patients. 

I  have  usualh'  failed  to  discover  inlieritance 
of  insanity;    but  often  obtained  a   history  of 
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alcoholism  in  the  parents,  or  brothers  and 
sisters. 

There  is  commonly  a  history  of  previous 
attacks  of  delirium  tremens  or  other  acute  forms 
of  mental  disorder  from  alcoholic  excess. 

Mode  of  Onset.  Generally  Korsakoff's  sj^n- 
drome  does  not  immediately  supervene  upon 
any  other  acute  psychosis,  but  when  due  to 
alcohol  develops  in  those  Avho  have  been 
"soaking  "  for  years  and  have  shown  signs  of 
progressive  mental  and  moral  degradation. 
Very  commonly  there  has  been  loss  of  business 
or  professional  capacity,  neglect  of  household 
duties,  loss  of  memory  and  loss  of  moral  sense, 
inability  to  recognize  the  damage  which  is  being 
done  to  physical  health,  to  reputation  and  to 
welfare  of  self  or  dependents  by  alcoholic  excess, 
and  total  inability  to  abandon  the  noxious 
habit.  The  patient  becomes  increasingly  selfish 
and  solitary.  Corresponding  to  the  varying 
effect  of  alcohol  in  different  individuals,  tbere 
may  be  at  times  previous  depression  with  threats 
of  suicide,  irritability  and  excitement  with 
hostility,  suspicion  of  and  impulsive  violence  to 
wife  or  husband,  or  simplj^  increasing  stupidity. 

Symptoms.  The  patient  may  then  gradually 
or  rapidly  pass  into  the  state  of  confusion  of 
mind  with  complete  disorientation  of  time  and 
place  characteristic  of  Korsakoff's  psjxhosis,  or 
more  commonly  an  acute  or  subacute  delirium 
develops  concurrently  with  the  neuritis.  In 
this  there  is  tremulousness  and  general  physical 
weakness,  complete  confusion  of  mind,  chatter- 
ing incoherence,  inability  to  recognize  indi- 
viduals Avell  known  to  the  patient  or  perhaps 
mistaking  them  for  others,  resistance  to  feeding; 
or  other  necessary  attentions,  loss  of  control 
over  bladder  or  rectum,  insomnia,  slight  rise  in 
temperature,  rapid  feeble  pulse,  dry  tongue  and 
lips,  hallucinations  or  illusions,  especially  of 
sight,  hearing  and  common  sensation,  and 
perhaps  a  fatal  termination  from  exhaustion, 
hypostatic  pneumonia  or  cardiac  failure. 

On  physical  examination  it  Mill  be  found  that 
the  patient  has  weakness  of  the  arms  and  legs ; 
tenderness  of  muscles,  associated  in  some  cases 
with  superficial  hyperesthesia  and  in  others 
with  anaesthesia  or  defective  localisation  of 
sensation ;  feeble  inco-ordinate  gait,  passing  in 
extreme  cases  to  definite  paralysis  of  legs  with 
wasting  of  muscles  and  dropped  foot,  with 
simultaneous  paralysis  and  Masting  of  arm 
muscles  and  dropped  Mrist.  The  knee-jerks 
may  be  brisk  at  first  but  are  speedily  lost.  The 
facial  expression  becomes  vacant,  the  eyelids 
droop,  speech  often  becomes  slow  and  defective, 
as  if  there  were  loss  of  power  in  tongue  or  lips, 
but  Mithout  necessarily  very  marked  tremor. 
The  papillary  light  reflex  is  retained,  although 
often  sluggish,  unless  there  be  a  previous  history 
of  syphilis.     Hallucinations  in  these  cases  are 


commonly  very  vivid ;  the  patient  sees  snakes, 
beetles,  lights,  faces  or  figures  of  the  dead  or  of 
devils,  and  he  constantly  mistakes  shadows  or 
other  objects.  He  hears  imaginary  bells,  noises, 
shots  fired  or  voices,  and  easily  misinterprets 
any  real  sound.  He  may  taste  poison  and  smell 
imaginary  gases.  Very  characteristic  are  the 
illusions  and  hallucinations  of  common  sensation 
connected  with  perverted  sensations  due  to  the 
peripheral  neuritis.  The  patient  complains 
that  strings  or  Mire  are  tied  tightly  round  his 
limbs  or  head,  or  that  they  are  electrified ;  he 
feels  that  his  legs  are  bitten  by  rats,  snakes, 
leeches  or  "'  mad  fish,"  or  that  animals  of 
different  kinds  are  in  or  under  the  bed.  Women 
not  uncommonly  imagine  that  they  have  just 
given  birth  to  a  child  or  tAvins  or  that  a  child  is 
in  the  bed.  The  patient  M'ill  throw  off  the  bed- 
clothes to  look  for  the  imaginary  pests  or  Mill 
try  to  get  out  to  look  under  the  bed  and  fall  in 
the  attempt. 

When  the  more  acute  delirious  phase  has 
passed  off",  so  that  the  patient  is  able  to  talk 
coherently  and  ansMer  questions  and  no  longer 
seems  to  be  in  danger  of  a  fatal  termination, 
the  profound  disorientation  of  time  and  place 
continues,  associated  Mitli  great  loss  of  recent 
memory.  This  also  is  the  case  M'here  the  disease 
has  come  on  Mithout  delirious  onset. 

The  patient  M'ho  has  been  under  care  some 
Mceks  Mill  say  that  he  has  only  arrived  that 
morning,  he  Mill  not  be  able  to  name  the  place 
he  is  in  or  he  may  give  different  versions  of  it 
ever}"  fcM'  minutes,  he  may  consider  himself  to 
be  in  India  Miien  he  has  been  some  Aveeks  out  of 
that  country,  or  he  moII  say  that  he  is  living  in  a 
place  he  has  left  some  years  before.  His  time 
sense  Mill  be  absolutely  faulty,  so  that  he  may  not 
even  knoM^  the  season  of  the  year,  and  much  less 
the  da3%  month  or  year.  He  Mill  forget  that  he 
has  seen  persons  Mell  knoMii  to  him  immediately 
after  they  have  left  the  room,  and  Mill  immedi- 
ately forget  the  name  of  a  person  avIio  is  inter- 
vicM-ing  him,  even  although  he  has  been  told 
several  times.  He  Mill  mistake  the  identity  of 
individuals  or  call  them  by  names  of  people 
he  has  formerly  knoMii.  He  may  absolutely 
forget  such  facts  as  marriage,  the  number  and 
sex  of  his  children  and  his  omtl  age. 

It  is  very  characteristic  that  such  patients 
"  romance  "  as  to  recent  events,  and  often  these 
statements  are  made  so  coherently  and  so 
plausibly  that  at  first  sight  they  appear  to  be 
statements  of  fact  until  they  become  either 
manifestly  absurd  or  are  found  on  investigation 
to  be  absolutelj^  fallacious.  Such  patients  Avill 
describe  Malks  or  expeditions  or  participation 
in  Mars  or  other  important  events  Avhich  are 
found  to  be  quite  imaginary.  In  this  con- 
dition the  facial  expression  and  speech  may 
I  have  become  normal,  but  the  patient  remains 
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paralysed  in  the  lower  extremities,  with  absent 
knee-jerks  and  wasting,  with  perhaps  also 
paralysis  of  hands.  Not  uncommonly  the 
hallucinations  of  hearing  and  common  sensation 
which  have  been  present  in  the  acute  delirious 
stage  persist,  but  in  a  less  marked  degree,  whereas 
the  hallucinations  of  sight  have  disappeared. 

In  this  stage  sleep  has  become  normal,  and 
food  is  taken  without  resistance  and  the  general 
bodily  condition  improves.  In  many  cases  the 
paralysis  gradually  disappears  and  the  wasting 
is  recovered  from,  though  the  knee-jerks  may 
long  remain  absent.  Concurrently  with  this 
the  patient's  mental  condition  may  improve, 
in  which  case  he  gradually  begins  to  realize  his 
surroundings  and  to  be  aware  of  the  flight  of 
time  and  to  grasp  that  he  has  been  mentally  ill, 
but  there  will  be  a  considerable  gap  in  his 
memory  for  the  greater  part  of  his  illness.  In 
other  cases  the  memory  may  be  permanently 
damaged  and  the  patient  may  have  permanent 
loss  of  power  and  contraction  of  the  legs.  In 
others  again  more  or  less  organized  delusions  of 
persecution  may  remain,  the  patient  attributing 
his  condition  to  poison  or  electrical  appliances 
used  by  imaginary  enemies. 

It  is  important  to  remember  that  the  charac- 
teristic mental  disorder  may  be  present  without 
definite  signs  of  peripheral  neuritis.  Recovery 
may  take  place  after  several  months  with  com- 
plete abstinence  from  alcohol,  but  such  persons 
are  weak  in  volition,  and  therefore  a  recurrence 
of  the  habit  of  alcoholic  excess  is  likely,  m  ith 
consequent  further  damage  to  mental  power. 


Death  may  occur  in  the  acute  stage  from 
exhaustion,  from  diaphragmatic  paralysis,  or 
from  some  local  complication  such  as  pneumonia. 

Treatment.  In  patients  of  the  poorer  class 
the  necessary  nursing  and  general  supervision 
can  only  be  obtained  in  the  Avards  of  a  hospital, 
infirmary  or  asylum,  and  the  question  as  to 
which  kind  of  institution  is  suitable  depends 
largely  upon  the  prominence  or  otherwise  of  the 
mental  disorder.  The  more  severe  cases  usually 
need  asylum  care. 

In  patients  whose  means  allow  of  it  the 
requisite  nursing  and  guarding  against  alcohol 
can  often  be  carried  out  at  home,  but  again  the 
nature  of  the  mental  symptoms  may  necessitate 
asylum  treatment,  while  if  craving  for  alcohol 
remains  after  the  more  acute  stage  has  passed 
off  and  when  the  patient  is  beginning  to  get 
about,  it  may  be  difficult  to  ensure  abstinence 
in  the  patient's  own  home.  During  the  acute 
delirious  stage  the  patient  must  be  kept  in  bed 
under  constant  supervision  and  skilled  nursing, 
and  strength  may  be  maintained  by  fluid 
nourishment  administered  artifically  if  necessary. 
Alcohol  must  be  entirely  forbidden.  Sleep 
must  be  obtained  by  drugs,  as  in  other  cases  of 
delirium,  but  hyoscine  and  morphia  should  not 
be  used.  Massage  and  electricity  should  not  be 
resorted  to  for  the  paralysed  muscles  until  all 
acute  symptoms  have  subsided.  In  cases  due 
to  other  causes  than  alcohol  the  source  of  the 
original  infection  should  be  ascertained  and 
appropriate    treatment    adopted. 

R.  P.  S. 


Part    II— SUEGEEY 
I.— ANAESTHETICS 


GENERAL    CONSIDERATIONS    IN 
ANAESTHETICS 

A  FEW  matters  of  no  small  importance,  but 
not  finding  a  suitable  place  in  any  other  division 
of  the  subject,  are  considered  under  the  above 
heading.    Firstly,  there  is  the  question  of  what 
are  and  Avhat  are  not  suitable  cases  for  the 
employment  of   general    anaesthesia.     It    falls 
j    to  the   anaesthetist    not  infrequently  to   give 
i    an  opinion  which  should  be  of  the  highest  value, 
1    if  not  decisive,  as  to  whether  it   is    right   to 
submit  a  particular  patient  to  the  action  of  a 
I    general  anaesthetic.     Obviously  no  comprehen- 
i    sive  general  rule  can  be  laid  down,  for  in  every 
case  the  pros  and  cons  must  be  weighed  and 
I    considered  in  the  light  of  the  particular  circum- 
'    stances  of  the  particular  case.     In  a  general 
I    way,  however,  it  may  be  stated  that  when  the 
j    surgical  operation  is  regarded  as  not  merely 
expedient    but    necessary,    when    the    surgeon 
believes   that   the   patient  can  withstand  the 
effect  of  the  operation,  then  it  is  very  rarely 
that  the  anaesthetist  is  obliged  to  say  that  in 
his  opinion  the  patient  will  not  survive  the 
anaesthetic.     Very  often,  however,  in  the  case 
of  persons  desperately  ill  but  requiring  a  life- 
saving  operation,  the  anaesthetist  finds  himself 
obliged  by  his  experience  to  qualify  the  assent 
which  he  gives  to   the   administration   of   an 
anaesthetic.     Thus  it  happens  not  uncommonly 
that  he  says,   for  example,  ''  I  think  it  right 
to  give  this  patient    an   anaesthetic,  provided 
that  the  operation  can  be  finished  within  half 
an  hour."     Although,  then,  it  is  very  rare  for 
an  anaesthetist  to   have  to  refuse   to  give  an 
anaesthetic  when  a  surgeon  wishes  to  operate, 
it  is  in  just  such  cases  that  his  experience  and 
skill  are  taxed  to  the  utmost  in  choosing  exactlv 
the  most  suitable  anaesthetic  and  method  of 
administering  it.    It  is  in  such  cases  of  desperate 
conditions  that  the  difference  between  recovery 
and  subsequent  collapse  may  lie  almost  entirely 
in  the  difference  between  the  proper  anaesthetic 
I     given  to  the  proper  extent  and  in  the  proper  way, 
■     and  an  unsuitable  drug  administered    to    an 
unsuitable  extent.     The  principles  which  guide 
the  choice  of  anaesthetic  in  various  cases  are 
laid  down  in  the  subdivision  dealing  with  that 
matter  and  cannot  be  entered  into  in  detail  here. 
It  may,  however,  be  pointed  out  that  what  is 
the  best  course  Avhen  special  skill  is  available 


is  not  necessarily  the  best  course  when  that  is 
not  the  case.  In  short,  the  practitioner  who  only 
occasionally  administers  anaesthetics  will  most 
wisely  use  the  drug  and  method  with  Avhich  he 
is  most  familiar,  and,  therefore,  most  skilful, 
although  that  may  often  not  be  the  drug  and 
the  method  best  suited  to  the  particular  case, 
nor  those  Mhich  the  specialist  would  choose 
whose  action  is  not  limited  by  lack  of  familiarity 
with  all  but  one  method. 

This  consideration  leads  naturally  to  the 
remark  that  not  only  is  it  sometimes  a  question 
who  should  be  anaesthetized,  but  also  who  should 
anaesthetize.  There  is  no  doubt  that  very  often 
the  best  results  are  not  obtained  because  from 
difficulties  of  time  or  finance  the  administration 
of  an  anaesthetic  in  a  difficult  case  is  undertaken 
by  one  whose  experience  in  the  matter  is  of  the 
slightest.  When  such  an  action  is  unavoidable 
there  is  no  more  to  be  said,  but  in  many  instances 
special  skill  could  easily  be  obtained,  and  this  is 
not  done  merely  because  the  important  bearing 
of  the  administration  upon  the  success  of  the 
operation  and  its  after-results  are  not  fully 
grasped  by  those  responsible  for  arranging 
matters.  It  is  particularly  in  operations  upon 
the  nose  and  throat,  and  in  those  upon  the 
abdomen,  that  the  necessary  skill  and  experience 
on  the  administrator's  part  are  most  urgently 
required,  and  their  absence  most  likely  to  lead 
to  inconvenience,  danger  and  even  fatality. 

In  the  case  of  operations  in  private  houses  • 
the  question  sometimes  arises  as  to  whether  the 
patient  may  not  be  anaesthetized  in  his  own  bed 
in  his  own  room  rather  than  upon  the  operating 
table,  in  the  room  where  the  operation  is  to 
take  place.  If  this  can  be  done  he  is  spared  all 
sight  of  what  may  be  to  an  apprehensive  subject 
an  alarming  array  of  preparations.  In  the  case 
of  children  it  may  be  said  at  once  that  not  only 
is  it  admissible,  but  generally  very  much  prefer- 
able, that  they  should  be  anaesthetized  in  bed 
and  remain  in  complete  ignorance  of  all  else 
concerning  the  operation.  The  ordeal  is  in  this 
way  invested  with  a  minimum  amount  of  terror 
or  disturbance  of  any  kind.  If  by  good  luck 
the  child  or  infant  is  asleep  when  the  hour  for 
operation  arrives,  the  anaesthetist  should  employ 
all  his  skill  and  resource  to  induce  anaesthesia 
without  awakening  the  patient.  In  such  a  case 
the  child  will  afterwards  have  no  unpleasant 
memories  whatever  associated  with  the  surgical 
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proceeding,  and  will,  indeed,  be  in  a  merely 
puzzled  wonderment  as  to  how  he  is  still  in  bed 
and  hoAv  the  stitches  got  there.  In  nervous 
and  timid  children  it  is  no  small  gain,  as  parents 
will  readily  acknowledge,  to  obliterate  in  this 
way  all  the  circumstantial  accompaniments  of 
an  operation.  With  adults,  who  are  not  so 
easily  transferred  from  bed  to  operating-table, 
the  matter  stands  rather  difPerently.  Here 
unless  the  patient  is  a  highly  nervous  one,  or 
likely  to  be  really  upset  by  what  she  sees  and 
hears  in  the  operating-room,  there  is  every 
advantage  in  giving  the  anaesthetic  when  she  is 
upon  the  table  rather  than  when  she  is  in  bed. 
The  time  for  which  she  is  under  is  consider- 
ably protracted  if  the  latter  course  is  followed, 
for  a  very  deep  ansesthesia  must  be  achieved 
before  the  removal  from  bed  to  table  can  be 
safely  undertaken.  Otherwise  there  is  almost 
certain  to  be  some  recovery,  with  retching  or 
vomiting  or  other  inconvenient  symptoms, 
before  the  patient  is  on  the  table  or  as  soon  as 
she  gets  there.  Moreover  it  may  well  be  that 
the  surgeon  and  his  assistant  are  needed  to 
help  in  carrying  the  patient,  and  a  further  delay 
is  entailed  while  hands  thus  soiled  are  being 
made  surgically  clean.  Again,  from  the  anaes- 
thetist's point  of  view  it  may  be  very  difficult 
with  the  patient  in  bed  for  any  position  to  be 
taken  up  Mhich  gives  the  administrator  the 
necessary  facility  if  there  is  any  marked  move- 
ment or  stage  of  excitement  during  induction. 
The  best  plan,  as  a  rule,  is  to  have  the  patient 
lying  well  down  in  the  bed,  so  that  the  anaes- 
thetist, sitting  on  the  bed  at  her  side,  has  room 
to  pass  an  arm  round  behind  the  patient's  head 
if  he  wishes.  The  bedclothes,  too,  should  be 
so  arranged,  with  the  arms  within  them,  that 
though  movement  of  the  limbs  is  not  uncom- 
fortably restrained,  it  is  at  least  restricted  to 
.some  extent. 

Another  point  on  which  a  few^  words  may  be 
said  here  relate  to  the  period  of  recovery. 
The  stage  during  which  a  patient,  although 
perfectly  still  and  apparently  still  completely 
under  the  influence  of  the  anaesthetic,  is  yet 
quite  able  to  hear  and  to  remember  what  is  said 
begins  at  an  earlier  moment  than  those  who 
are  present  often  suspect.  Thus  it  has  often 
happened,  to  the  writer's  knowledge,  that  con- 
versation has  been  carried  on  in  the  presence 
of  a  recovering  patient  mIio  was  thought  to  be 
incapable  of  hearing,  such  conversation  being 
by  no  means  intended  for  her  ears.  Nurses 
may  often  be  advantageously  warned  of  this 
early  return  of  the  power  of  hearing  on  the  part 
of  the  anaesthetized,  which  depends  of  course 
upon  the  fact  that  the  sense  of  hearing  is  the 
earliest  of  the  special  senses  to  return  after 
anaesthesia.  Similarly  it  is  the  last  to  go,  and 
care  must  be   taken   during  the  induction   of 


anaesthesia  that  conversation  or  the  noise  of 
instruments  being  moved  are  not  allowed  to 
produce  a  disturbing  effect  upon  the  still-hearing 
though  apparently  unconscious  patient. 

J.  B. 

LOCAL   ANAESTHESIA 

The  use  of  Local  Anaesthesia  for  minor  surgical 
procedures  is  now  thoroughly  established,  and 
the  help  afforded  by  this  means,  both  to  the 
patient  and  surgeon,  is  so  general,  that  it  is 
difficult  to  realize  the  condition  of  affairs  before 
the  discovery  of  the  anodynes  used  for  this 
purpose. 

The  discovery  by  Corning  of  the  properties  of 
cocaine  was  the  first  step  which  led  to  the 
elaboration  of  our  present  knowledge.  Schleich 
in  utilizing  this  discovery  did  much  in  evolving 
a  technique  now  familiarized  under  his  name. 

As  long  as  cocaine  was  the  drug  chiefly  em- 
ployed the  methods  of  infiltration  analgesia 
were  strictly  limited.  The  toxic  effects  of 
cocaine  injected  hypodermically  were  such  as 
to  restrict  its  use  to  small  quantities  in  circum- 
scribed areas,  while  its  analgesic  effect  was  of 
short  duration  and  insufficient  for  any  but  the 
simplest  surgical  procedures. 

The  discovery  of  eucaine  by  Merling  at  once 
removed  one  of  these  objections,  since  eucaine 
is  far  less  dangerous  than  cocaine  and  of  almost 
equal  analgesic  value. 

Other  substances  have  also  been  used,  such 
as  stovaine,  eucaine  lactate,  tropacocaine,  novo- 
caine  and  alypin.  These  possess  good  analgesic 
properties  when  injected  under  the  skin,  and 
have  less  toxic  effects  than  cocaine. 

The  other  objection  to  the  use  of  cocaine 
alone,  namely,  the  rapidity  with  which  its  local 
effect  passed  oft',  was  next  met  by  the  addition 
of  the  active  principle  of  the  suprarenal  gland, 
which  has  the  property  of  constricting  the 
smaller  vessels  of  the  part  into  which  it  is 
injected,  so  that  an  analgesic  solution  ^^ith 
suprarenal  extract  can  now  be  injected  with 
safety  under  the  skin,  and  complete  loss  of 
pain  be  produced  in  the  part  for  even  such  a 
long  period  as  three  hours. 

When  eucaine  and  adrenalin  are  injected 
hypodermically  the  skin  becomes  blanched 
and  anaemic,  the  blood  supply  in  the  part  is 
reduced,  and  the  eucaine  thus  remains  at  the 
site  of  the  injection. 

By  this  localisation  of  the  eucaine  its  effects 
on  the  nerves  of  the  part  are  intensified  and 
prolonged,  so  that  when  combined  with  adren- 
alin less  eucaine  is  required  to  produce  a 
complete  analgesia. 

Also,  as  the  eucaine  is  locaHsed  for  an  hour 
or  longer,  it  reaches  the  higher  nerve  centres 
very  slowly  and  then  probably  as  a  more  in- 
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nocuous  compound,  having  undergone  changes 
during  its  local  absorption  in  the  tissue  cells. 

Braun  found  experimentally  that  a  lethal 
dose  of  cocaine,  if  combined  with  adrenalin 
and  injected  into  a  rabbit,  produced  little  or  no 
toxic  effect. 

A  knowledge  of  these  facts  enables  us,  on  the 
one  hand,  to  employ  less  of  the  drug  when  com- 
bined with  adrenalin,  as  its  action  is  concen- 
trated locally  ;  and  on  the  other  hand,  it  justifies 
us  in  increasing,  if  necessary,  the  amount  of 
eucaine  to  be  injected  into  a  larger  area,  since 
its  toxic  effects  on  the  higher  nerve  centres  are 
restrained,  if  not  entirely  abolished. 

I  have  myself  on  more  than  one  occasion 
injected  six  grains  of  B.  Eucaine  with  adrenalin 
into  the  tissues,  where  an  extensive  area  re- 
quired operation  in  an  adult,  with  no  immediate 
or  subsequent  ill  effects. 

Another  factor  essential  to  the  success  of  any 
hypodermic  injection  has  to  be  considered, 
namely,  the  osmotic  tension  of  the  injected 
fluid. 

The  hypodermic  injection  of  saline  solutions 
of  varying  strengths  will  produce  painless 
swellings  if  they  closely  approximate  to  the 
normal  physiological  strength, 0*9  per  cent.  NaCl, 
which  has  the  same  osmotic  tension  as  the 
blood,  but  if  they  differ  from  this  they  will 
produce  irritation  or  even  local  necrosis. 

The  importance  of  these  considerations  be- 
comes evident  when  we  realize  that  the  injection 
of  an  isotonic  fluid  into  the  tissues  is  harmless, 
while  the  injection  of  a  non-isotonic  fluid  will 
cause  irritation,  dela}^  healing,  and  may  cause 
local  necrosis. 


have  found  for  routine  surgical  work  that  the 
quantities  formulated  by  Braun  and  adopted 
by  Barker  cannot  be  improved  upon.  The 
amounts  are  as  follows — 


B.  Eucaine    . 

Sodium  Chloride 

Distilled  Water      .      100  c.c 

Adrenalin  Chloride  (1  in  1,000) 


0-2  gram    =  3  grains 
0-8  gram    =12  grains 
=  3|  ozs. 
10  minims. 


0   -1  -2    -3    -i   -o  -6  -7  -8   -9  1  2-5        5.,        10; 

Figures  give  percentages  of  NaCl. 
Diagram  to   illustrate  the    irritation  produced    in    the 
tissues    by    injections     of     NaCl    solutions    in    varying 
strengths.     (After  Braun.) 

We  now  come  to  the  selection  of  the  most 
suitable  analgesic  substance.  After  an  ex- 
tended trial  of  several,  I  find  that  none  gives 
more  satisfactory  results  than  the  Hydro- 
chloride of  B.  Eucaine,  a  synthetic  product, 
chemically  known  as  benzoylvinyldiaceton- 
alkamine.  This  substance  occurs  as  a  white 
powder,  soluble  in  water  to  the  extent  of  3| 
per  cent,  and  it  can  be  sterilized  in  solution  by 
boiling  without  undergoing  change. 

The  most  suitable  strength  of  a  eucaine  and 
adrenalin  solution  for  general  use  has  only 
been    determined    after    much    experience.     I 


The  strength  of  the  B.  Eucaine  in  this  solution 
is  1  in  500  and  that  of  the  AdrenaHn  Chloride 
1  in  200,000.  This  solution  produces  no  pain  on 
injection,  and  does  not  cause  loss  of  vitality  in 
the  tissues  :  it  has  the  same  freezing  tempera- 
ture as  blood  and  is  isotonic.  I  have  injected 
200  c.c.  of  this  solution  without  causing  any  ill 
effect. 

The  solution  is  quite  easily  made;  a  glass 
beaker  is  obtained  of  200  or  300  c.c.  capacity, 
100  c.c.  of  distilled  water  are  poured  in  and  0*2 
gramme  B.  Eucaine  and  0*8  gramme  pure  NaCl 
are  added  and  the  contents  boiled. 

When  the  sterility  of  the  contents  is  assured, 
the  beaker  is  cooled  to  blood  heat  and  9  or  10 
drops  of  a  1  in  1,000  solution  of  Adrenalin 
Chloride  are  added  and  the  analgesic  solution 
is  ready  for  use. 

A  syringe  of  about  ten  c.c.  capacity,  with  a 
fine  needle  and  able  to  withstand  boiling,  com- 
pletes the  outfit. 

In  using  this  solution  a  few  practical  points 
may  be  noted — 

1.  The  solution  should  be  freshly  made  and 

boiled  to  ensure  its  sterility.  Com- 
pressed powders  containing  B.  Eucaine 
and  sodium  chloride  in  the  above  pro- 
portions are  easily  procurable. 

2.  The   liquid    preparations   of    suprarenal 

extract  are  often  unstable  and  lose  their 
specific  action  when  boiled  and  on  ex- 
posure to  light  and  air.  Hence  the  bottle 
of  adrenalin  solution  must  be  carefully 
stoppered  and  guarded  from  contamina- 
tion. 

3.  In  the  presence  of  an  alkali,  suprarenal 
extract  becomes  inert.  Hence  all  steri- 
lization of  the  syringe  must  be  done  in 
pure  water. 

The  recent  synthesis  of  adrenalin,  how- 
ever, gives  us  a  substance  of  equal  value 
as  a  vaso-constrictor  and  of  greater 
stability  than  the  extracts,  as  it  is  un- 
affected by  light  and  does  not  deteriorate 
Avhen  boiled  in  dilution. 

Local  Analgesia  may  be  obtained  in  a  given 
area  by  two  different  methods — 

1.  By  the  injection  of  eucaine  solution 
directly  into  the  tissues  to  be  operated 
upon,  termed  Infiltration  Analgesia. 
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2.  By  the  injection  of  eucaine  into  or  aronnd 
the  nerves  supplying  a  given  part.  This 
produces  a  break  of  nerve  conductivity 
at  the  site  of  the  injection  with  motor 
and  sensory  paralysis  below  this  level.  ; 
This  is  termed  Regional  Analgesia. 

i 

No  rigid  distinction,  however,  need  be  drawn 
between  these  tAvo  methods,  as,  in  practice,  ex- 
cellent results  are  often  obtained  by  a  combina- 
tion of  both. 

To  demonstrate  the  technique  of  this  method 
let  us  suppose  a  patient  with  varicose  veins 
requires  their  excision. 

The  skin  of  the  leg  having  been  carefully  ! 
prepared  and  the  position  of  the  vein  marked, 
the  eucaine  solution  and  the  syringe  are  steri- 
lized and  cooled. 

The  syringe  is  now  filled,  taking  care  that  all  | 
air  bubtales  are  excluded  and  the  needle  thrust  ^ 
into  the  skin  over  the  vein  and   the  solution 
slowly  injected. 

A  wheal  is  formed  and  the  skin  is  raised  by  the 
injected  fluid. 

The  needle  is  withdrawal  and,  the  syringe 
being  refilled,  it  is  again  inserted  at  the  ex- 
tremity of  tlie  wheal,  where  sensibility  is  dimin- 
ished and  more  solution  is  injected.  Similarly 
the  tissues  on  each  side  of  the  vein  are  injected 
until  the  infiltrated  area  is  of  sufficient  extent 
to  cover  the  requirements  of  the  operation. 
Twenty  cubic  centimetres  of  the  solution  are 
usually  ample  for  the  removal  of  each  vein. 

Half-an-hour  is  allowed  to  elapse  before  the 
operation  is  begun,  by  which  time  the  oedema 
has  disappeared  and  the  infiltrated  area  appears 
white  in  contrast  to  the  surrounding  skin,  this 
blanching  being  an  excellent  guide  to  the 
extent  of  the  analgesia. 

An  incision  may  now  be  made  and  the  vein 
removed  by  an  almost  bloodless  operation. 

For  the  removal  of  a  finger  or  a  toe  Regional 
Analgesia  is  more  suitable. 

Suppose  that  amputation  of  the  terminal 
phalanx  of  a  digit  is  necessary. 

Here  the  needle  is  inserted  at  the  base  of  the 
finger  and  eucaine  solution  is  injected  super- 
ficially and  deeply  on  all  sides,  until  a  ring  of 
distension  is  formed  around  the  base  of  the 
finger.  The  object  in  view  is  to  infiltrate  all 
the  nerves  leading  to  the  area  of  operation ; 
both  the  deeper  nerve  trunks  and  the  finer 
superficial  nerve  twigs,  and  thus  to  produce  a 
break  of  nerve  conductivity  at  the  level  of  the 
injection. 

After  thirty  minutes  the  surgeon  may  pro- 
ceed to  amputate  with  perfect  confidence  that 
the  patient  will  feel  no  pain. 

Local  Analgesia  is  admirably  adapted  for 
most  small  surgical  procedures,  such  as  the 
removal   of   cysts  and   bursae,  the  excision  of 


pieces  of  rib  or  operations  on  the  male  genitals, 
or  the  removal  of  non-malignant  growths  in  the 
breast.  It  is  especially  indicated  for  the 
operative  treatment  of  strangulated  hernise 
in  old  people  or  for  other  measures  in  cases  of 
pulmonary  or  cardiac  disease  where  the  ad- 
ministration of  a  general  anaesthetic  is  attended 
by  grave  risks. 

Local  Analgesia,  however,  should  not  be 
attempted  in  cases  where  the  surgeon  has 
doubts  as  to  the  extent  of  the  manipulation 
which  may  be  necessary  to  complete  the  opera- 
tion. 

It  must  never  be  forgotten  that  the  analgesia 
is  only  local ;  so  dragging  of  the  tissues  must  be 
carefully  avoided,  lest  structures  be  pulled  on 
which  lie  outside  the  anaesthetic  area. 

This  is  especially  to  be  noted  in  abdominal 
operations,  where  the  extreme  sensitiveness  of 
the  parietal  peritoneum  is  not  easy  to  abolish, 
while  the  intestines,  though  insensitive,  should 
be  lightly  handled,  or  a  drag  will  be  felt  on  the 
mesenter3^  which  has  the  reflexions  of  the 
parietal  peritoneum  at  its  root. 

As  a  rule,  Local  Analgesia  is  not  to  be  recom- 
mended for  operations  on  children  or  on  adults 
lacking  in  self-control,  as  the  operator  must  have 
the  entire  confidence  and  co-operation  of  the 
patient. 

When  the  vaso-constrictor  action  of  the 
Adrenalin  wears  off  reactionary  haemorrhage 
need  not  be  feared  unless  some  larger  vessel  has 
been  left  unsecured,  or  too  much  adrenalin 
has  been  added  to  the  solution.  I  have  not  ex- 
perienced such  an  occurrence.  Doubts  also 
may  be  entertained  as  to  the  rapidity  of 
wound  healing  after  large  injections.  These  are 
groundless,  as  experience  shows  that  Avhen  the 
injected  solution  is  sterile  and  isotonic,  primary 
union  is  invariable. 

The  term  "analgesia"  has  been  used  in 
preference  to  anaesthesia  in  describing  this 
method.  It  is  more  accurate,  as  in  many  cases 
tactile  sensation  is  not  completely  lost,  while 
pain  in  the  same  area  of  injection  is  entirely 
abolished.  J.  W.  H.  H. 

MORPHINE    AND    ATROPINE    INJECTION 

The  subcutaneous  injection  of  morphine  and 
atropine  before  operation  has  been  practised  by 
a  great  many,  and  the  opinions  as  to  its  bene- 
ficial results  are  very  much  divided. 

By  those  who  recommend  its  use  it  is  claimed 
that  the  atropine  stimulates  the  heart's  action 
and  thereby  minimizes  the  likelihood  of  cardiac 
failure  under  chloroform,  and  in  the  cases  where 
ether  is  used  the  action  of  atropine  would 
lessen,  if  not  entirely  prevent,  the  unwelcome  j 
secretion  in  the  mouth  and  trachea  which  I 
is  often   such  a  great  Iwndrance  to  a  smooth    | 
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and  even  anaesthesia,  and  may  become  a  source 
of  considerable  trouble  to  the  anaesthetist  and 
surgeon.     Now  the  stimulating  action  of  atro- 
pine on    the  heart  is   such  a   smaU  factor,  if 
indeed   it   really   exists,    that    the    advantages 
sained  are  very  questionable,  but  ^-ith  reference 
to  the  prevention  of  secretion,  the  advantage 
gained  may  be  very  considerable,  although  one 
camiot  be  certain  as  to  the  amount  of  action 
produced  in  each  particular  patient ;  sometimes 
the  action  is  very  good,  at  others  it  does  not 
;      seem   to    have    the    slightest    effect.     Patients 
1      vary  so  much  in  the  way  they  respond  to  the 
I      actions   of   various   drugs   that,   to   make   any 
i      certainty,  it  would  be  necessary  to  make  a  trial 
I      injection  or  injections  some  days  before  opera- 
tion, in  order  to  arrive  at  the  most  beneficial 
dose  for  the  effect  required. 

Now  this  is  not  always  possible,  nor  is  it 
advisable,  for,  apart  from  the  discomfort  pro- 
duced from  the  action  of  the  drug,  the  mere 
fact  of  the  injection  is  apt  to  cause  worry  and 
anxiety  to  the  patient,  so  one  is  compelled  to 
give  a  medium  dose,  trusting  to  get  a  medium 
action. 

Taking  atropine  first,  its  actions  can  best  be 
seen  if  put  down  in  tabular  form. 

Central  Nervous  System     First  stimulates,  then 

depresses. 

Eye         ....     Dilatation  of  pupil. 

Heart  .  .  .  .  ?  Any  change.  Some- 
times increased  ra- 
pidity, sometimes 
the  rapidity  is  dim- 
inished. 

Blood  Pressure      .        .     There    is    probably    a 

sHght  increase.  The 
arterioles  in  the 
abdomen  are  con- 
tracted; the  skin, 
dilated. 

Fespiratory  Centre        .     Shghtly       stimulated. 

the  respirations  be- 
coming deeper  and 
more  rapid. 

Temperature  .        .        .     Shghtly  raised. 

Glandular  Secretion       .     Lessened. 

With  the  central  nervous  system  there  is  no 
advantage,  as  that  which  is  first  gained  is  after- 
wards lost. 

With  the  eye  change,  there  are  two  slight 
disadvantages.  The  first  is  that  the  anaesthetist 
loses  a  very  important  guide  to  the  depth  of 
anaesthesia ;  the  second,  and  especially  if  the 
action  of  the  drug  is  well  marked,  patients  will 
occasionally  complain  of  a  dimness  of  vision, 
which  has,  in  one  or  two  cases,  very  much 
increased   the   already  existing  nervousness. 

With  the  heart  changes,  the  advantages  are, 
as  already  stated,  very  questionable. 


The  increase  of  blood  pressure  should  be  a 
decided  advantage,  but  here  the  action  is  agam 
slight  and  also  somewhat  uncertain.  The 
contraction  of  the  abdominal  arterioles  while 
the  action  of  the  drug  lasts  is  a  temporary 
advantage  to  the  surgeon  during  operation, 
but  after  the  effect  has  gone  off,  the  arterioles 
dilating  may  produce  slight  abdominal  haemor- 
rhage. This  may  occasionally  retard  recovery 
but  has,  as  a  rule,  no  bad  after-effects. 

The  stimulation  of  the  respiratory  centre  is 
an  advantage  especially  when  chloroform,  which 
depresses  the  respiratory  centre,  is  used,  as  it 
is  often  very  difficult  durmg  induction  to  get 
patients  to  breathe  in  an  even  and  rhythmical 
manner.  Sometimes,  also,  during  the  opera- 
tion, it  ma}'  become  necessary  to  stimulate 
respiration  o"\nng  to  the  depressing  effect  of  the 
chloroform  vapour,  so  that  any  change  in  this 
direction  should  be  welcomed  by  all.  Great 
care  must,  however,  be  taken,  for  with  these 
increased  respirations  it  must  be  borne  in 
mmd  that  more  chloroform  is  being  inhaled, 
and  with  the  knowledge  that  the  pupil  is  already 
dilated,  o^\ing  to  the  action  of  atropme,  the 
commencing  dilating  pupil,  due  to  overdose  of 
chloroform,  might  be  overlooked. 

The  shght  raising  of  the  temperature  may  be 
also  considered  as  a  slight  advantage. 

The  glandular  secretion  has  already  been 
discussed,  but  should  the  action  not  be  as 
marked,  and  it  sometimes  appears  to  have  no 
action  at  all,  the  careful  use  of  mouth  swabs 
should  remove  any  undue  difficulty  in  this 
respect.  It  must,  however,  not  be  forgotten 
that  thirst  and  dryness  of  the  mouth — a  common 
factor  after  all  operations — is  generally  very 
much  increased  after  the  use  of  atropme. 

With  the  use  of  morphine,  idiosyncrasy  here 
has  also  to  be  taken  into  accomit,  and  it  must 
be  admitted  that  considerably  less  anaesthetic 
is  necessary  to  keep  the  patient  in  the  required 
state  for  the  operator.  The  induction  is  as  a 
rule  much  quieter  and  the  strugglmg  stage  often 
entirely  abolished,  but  the  exact  amount  of 
action  to  be  obtained  from  the  drug  varies,  of 
course,  considerably  in  different  individuals. 

The  use  of  morphine  in  giving  laxity  to  the 
muscles,  which  in  the  case  of  abdominal  opera- 
tions is  a  very  important  point,  also  relieves 
the  necessity  of  pressing  the  anaesthetic  to  the 
same  extent,  for  in  some  abdominal  operations 
the  anaesthetic  has  to  be  pressed  very  consider- 
ably in  order  to  obtain  the  required  amount  of 
muscular  relaxation.  In  other  operations  the 
same  applies,  although  the  complete  relaxation 
of  muscles  may  not  be  necessary  to  the  same 
extent.  Some  claim  that  the  morphia  produces 
a  soothing  effect  upon  the  patient  before  opera- 
tion and  thereby  lessens  the  state  of  nervousness ; 
well,  this  should  be  the  effect,  but  I  am  afraid 
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it  is  far  from  the  general  rule,  possibly  owing 
to  the  great  nervous  strain  from  which  the 
patients  are  suffering. 

From  the  anaesthetist's  point  of  view  the 
use  of  morphine  wath  chloroform  brings  the 
patient  sooner,  and  with  less  tendency  to 
struggling,  into  the  anaesthetic  state  and  makes 
his  part  of  the  work,  for  the  moment,  much 
easier;  although  producing  as  it  does  a  con- 
tracted and  sometimes  pin-point  pupil  which 
may  rob  him  of  a  very  valuable  guide  to  the 
depth  of  anaesthesia.  But,  in  conjunction  with 
atropine,  this  action  may  sometimes  be  neu- 
tralized, in  fact,  the  opposite  may  be  the  result, 
but,  being  aware  of  the  fact  that  the  patient 
is  under  the  influence  of  these  drugs,  the  con- 
ditions should  not  in  any  way  hamper  the 
administration. 

Open  ether  has,  of  late,  come  very  much  to 
the  fore  and  is  an  easy,  simple  and  excellent 
way  of  administering  this  anaesthetic,  to  say 
nothing  of  its  safeness  as  compared  with  chloro- 
form, and  since  we  have  the  action  of  the 
atropine  to  prevent  the  unwelcome  secretion 
in  the  mouth  and  trachea,  there  seems  no 
reason  why  this  method  should  not  be  employed 
in  all  ordinary  cases. 

I  have,  however,  met  one  or  two  cases  where 
ether  in  conjunction  with  morphine  and  atropine 
has  produced  very  considerable  cyanosis,  and 
where  the  absence  of  saliva  has  not  been  quite 
so  marked  as  one  might  have  wished.  Also, 
sometimes,  a  condition  of  short  and  irregular 
breathing,  occasionally  a  well-marked  Cheyne- 
Stokes'  respiration,  all  of  which  conditions 
generally  disappear  when  chloroform  is  substi- 
tuted for  ether.  These  conditions  are  probably 
due  to  some  peculiar  actions  of  the  drugs  in 
certain  cases. 

I  miglit  here  give  in  tabular  form  the  general 
actions  of  morphine. 


Drowsiness 
Respiration 


Circulation 

Pupil  of  E;/e  . 
Glandular  Secretion 
Alimentary  Canal  . 
Temperature   . 


Is  a  general  condition. 

Slowed,  slightly  increased 
in  depth,  but  sometimes 
shallower  and  irregular, 
sometimes  also  of 
Cheyne-Stokes  charac- 
ter. 

Very  slightly,  if  at  all, 
affected. 

Contracted. 

Lessened. 

Nausea  and  vomiting. 

8h£;ht  fall. 


When  cyanosis  occurs  this  is  due  to  the 
lessened  excretion  of  CO.^,  and  may  have  a  great 
deal  to  do  with  the  cyanosis  produced  durino- 
the  ether  administration. 
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Urine       ,        ,        .     Sugar  may  be  formed  in 

the  urine  afterwards,  and 
this  has  been  noticed 
especially  in  cases  where 
the  respiration  has  been 
markedly  interfered 

with.  It  is  said  to  be 
due  to  an  increase  of 
lactic  acid  in  the  blood 
and  urine  and  to  be 
accompanied  by  a  disap- 
pearance of  glycogen 
from  the  liver. 

The  drowsmess,  as  I  have  said  before,  should 
be  present,  but  is  unfortunately  often  absent. 

The  respirations  being  slowed  rather  indicates 
the  use  of  a  respiratory  stimulant  and,  as  a  rule, 
open  ether  can  be  used  with  great  advantage. 

The  contraction  of  the  pupil  may  here,  as 
with  the  dilated  pupil  of  atropine,  cause  the 
anaesthetist  some  embarrassment ;  but  as  there 
are  many  other  signs  to  go  upon  it  is  not 
necessary  to  take  these  too  much  into  account. 
One  is  apt  to  think  that  the  actions  of  the  two 
drugs  would  neutralize  one  another,  but  my 
experience  in  this  respect  is  that  the  action 
of  either  one  or  the  other  drug  nearly  always 
predominates. 

The  lessening  of  the  glandular  secretion  is 
here  again  an  advantage  durmg  operation,  but, 
like  atropine,  it  tends  to  produce  thirst  and 
dryness  of  mouth  afterwards.  As  regards 
nausea  and  vomiting  I  am  of  the  opinion  that 
it  tends  to  increase  rather  than  diminish  this 
condition. 

As  regards  the  after-effects  as  a  whole  it  is 
very  difficult  to  come  to  any  definite  conclusion 
as  opinions  are  so  much  divided.  Those  who 
use  it  habitually  claim  that  it  quiets  the  patient 
both  before  and  after  operation,  assists  in  the 
anaesthetic,  prevents  or  reduces  sickness,  and, 
in  fact,  is  of  great  assistance  in  many  ways. 

Others,  again,  say  that  they  cannot  notice 
any  advantages  at  all,  but  give  as  disadvantages, 
especially  after  abdominal  operations,  such 
conditions  as  increased  flatulence,  abdominal 
distension,  a  condition  of  restlessness  (the 
patient  wantuig  to  sleep  but  unable  to  do  so), 
increased  thirst,  eye  symptoms  and  increased 
sickness. 

The  amount  of  injection  varies  from  mor- 
phine 1  to  I,  atropine  ^^^  to  ^V  g^-,  and  is 
generally  injected  at  times  varying  from  twenty 
minutes  to  one  hour  before  operation. 

The  one  great  advantage  where  atropine  is 
used,  and  where  the  drug  acts  properly,  is  the 
lessening  of  secretion  in  the  mouth,  which  un- 
doubtedly enables  many  to  use  ether,  which 
although  the  safer  anaesthetic  is,  as  a  rule, 
much  more  difficult  to  administer.  H.  C. 
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SPINAL    ANALGESIA 

By  spinal  analgesia  is  understood  a  method 
of  rendering  parts  of  the  body  insensible  by  the 
injection  of  local  analgesics  into  the  sub- 
arachnoid space  of  the  spinal  canal.  In  this 
method  the  physiological  block  to  afferent  and 
efferent  nerve  impulses  is  effected  nearer  the 
great  nerve  centres  than  in  local  anaesthesia. 

In  general  anaesthesia  the  higher  nerve  centres 
are  first  affected  by  drugs,  and  after  them  the 
cord  and  nerves  right  down  to  the  site  of  opera- 
tion. Thus  the  whole  organism  is  saturated 
with  a  powerful  drug  in  order  to  produce  un- 
consciousness to  pain  during  manipulation  in 
some  limited  area. 

In  local  analgesia,  per  contra,  the  object  in 
view  is  to  produce  a  painless  area,  without  loss 
of  consciousness,  of  sufficient  extent  to  permit 
the  same  manipulations  to  be  undertaken,  and 
to  accomplish  this  without  the  general  flooding 
of  the  tissues  with  a  toxic  agent. 

Some  thirteen  years  ago  Bier  first  produced 
spinal  analgesia  with  cocaine  :  this  drug  he 
found  unsatisfactory  and  later  with  the  dis- 
covery of  stovaine  by  Fourneau  he  made 
further  researches  into  this  method,  which  in 
the  hands  of  careful  pioneers  has  developed  to 
its  present  recognized  position.  In  comparing 
the  use  of  spinal  analgesia  and  a  general 
anaesthetic,  such  as  chloroform,  the  following 
points  become  prominent — 

In  spinal  analgesia  a  small  quantity  of  a 
narcotic  agent  is  localised  in  the  spinal  sac,  the 
higher  nerve  centres  remaining  as  a  rule  un- 
affected. The  heart  and  lungs  are  scarcely 
affected,  so  that  in  morbid  conditions  of  these 
organs  life-saving  operations  are  rendered 
possible  which  would  have  been  almost  certainly 
fatal  under  general  anaesthesia. 

There  are  also  many  individuals  whose  dread 
of  a  general  anaesthetic  will  cause  them  to 
refuse  an  operation  of  even  grave  necessity 
rather  than  submit  themselves  to  the  effects 
of  chloroform  or  ether. 

To  these,  spinal  analgesia  is  an  inestimable 
gain. 

The  method  is  not  without  its  dangers,  and 
the  possibility  of  infecting  the  spinal  meninges 
with  septic  organisms  must  ever  be  borne  in 
mind.  No  person  should  attempt  this  pro- 
cedure whose  aseptic  technique  is  not  unques- 
tionable ;  and  although  the  simplicity  of  the 
apparatus  reduces  this  danger  to  a  minimum, 
the  most  extreme  care  in  every  detail  should 
be  taken. 

The  amounts  of  the  drugs  sviitable  for  in- 
jection are  now  well  determined,  so  that  an 
over-dose  should  be  equally  impossible. 

So  far,  spinal  analgesia  has  only  been  gener- 
ally employed  for  operations  on  the  lower  half 


of  the  body  and  legs,  yet  some  have  used  it  for 
operations  on  the  head  and  neck.  Neverthe- 
less, if  it  be  only  found  safe  and  of  value  below 
the  xiphisternum,  and  general  or  regional 
analgesia  must  continue  to  be  employed  for 
the  upper  parts  of  the  body,  much  will  be  gained 
to  surgery. 

As  to  the  age  limits  of  applicability,  infants 
twelve  hours  old  have  been  successfully  in- 
jected and  undergone  operation.  In  fact  Mr. 
Rood  tells  me  that  at  University  College 
Hospital  he  uses  spinal  analgesia  for  practically 
all  operations  on  children  and  finds  that  for 
them  it  is  the  best  anaesthetic,  especially  in 
abdominal  cases,  as  it  reduces  the  shock  of  an 
operation  to  a  minimum  and  gives  most  com- 
plete relaxation  of  the  abdominal  muscles. 

At  the  other  extreme  of  life  spinal  analgesia 
is  also  useful,  and  operations  have  been  under- 
taken on  individuals  of  eighty  j^ears  of  age. 

In  old  people,  however,  with  damaged  lungs, 
liver,  kidneys  or  heart,  all  operations,  whatever 
be  the  nature  of  the  anaesthetic,  are  more  or 
less  dangerous,  and  in  such  cases  it  is  difficult 
to  apportion  the  risk  between  the  anaesthetic, 
the  shock  of  apprehension  and  the  operation 
itself,  even  though  the  latter  be  slight. 

Syncope  is  very  liable  to  follow  even  slight 
violence  without  operation  in  old  and  decrepit 
people. 

Sex  offers  no  bar  to  the  procedure,  it  is  as 
suitable  for  women  as  for  men. 

The  duration  of  the  analgesia  varies  according 
to  the  amount  of  the  drug  injected,  but  the 
average  time  is  about  one  hour,  while  the  time 
from  injection  to  complete  analgesia  is  from  two 
to  ten  minutes. 

The  usual  sequence  of  events  after  injection 
is,  first,  formication  in  the  toes ;  then  loss  of  the 
knee  and  cremasteric  reflexes,  followed  by  loss 
of  painful  sensations  in  the  perineum  and  later 
in  the  feet,  groins  and  abdomen. 

The  position  of  the  patient,  however,  during 
and  immediately  after  the  injection,  is  a  deter- 
mining influence  in  this  course  of  events. 

The  results  obtained  at  first,  by  earlier 
workers,  were  irregular,  both  as  to  the  height 
and  duration  of  the  analgesia.  This  lack  of 
uniformity  is  not  surprising  when  we  realize 
that  in  the  adoption  of  a  new  method,  new 
principles  were  involved  and  different  drugs 
were  employed  in  varying  strengths. 

The  method  to  be  described  here  is  that 
elaborated  by  Prof.  Barker  and  used  by  him 
at  University  College  Hospital. 

There  are  only  three  ways  by  which  an 
analgesic  solution  injected  through  the  second 
lumbar  interspace  can  make  its  direct  effects 
felt  in  the  mid-dorsal  region,  or  higher,  as  is 
sometimes  the  case  in  this  procedure,  these 
are — 
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1 .  By  slow  diffusion ; 

2.  By    a    shifting    upwards    of    the    whole 

column  of  cerebro-spinal  fluid  in  which 
it  is  suspended ; 

3.  By  gravitation,  if  the  injected  compound 

be  heavier  than  the  liquor  spinalis. 

1.  Diffusion  alone  of  one  fluid  in  another  is 
a  slow  process  and  is  unlikely  to  be  the  mode 
by  which  the  injected  fluid  is  spread  in  this 
procedure. 

2.  That  the  cerebro-spinal  fluid  does  recede 
towards  the  head  on  elevation  of  the  pelvis  is 
undoubted,  but  it  is  difficult  to  imagine  its 
receding  to  such  an  extent  as  to  carry  Avith  it  a 
mass  of  fluid  lighter  than  itself  the  distance 
from  the  second  lumbar  to  the  fifth  dorsal 
vertebra,  some  eight  or  ten  inches. 

3.  There  remains,  then,  the  action  of  gravity. 
This  force  may  affect  an  injected  fluid  of  greater 
density  than  the  liquor  spinalis,  and  carry  it 
through  the  latter  to  the  most  dependent  part 
of  the  canal.  Thus  a  heavier  solution  behaves 
quite  differently  from  one  of  lesser  density 
when  injected  into  the  spinal  sac.  It  is  easy 
to  observe  the  behaviour  of  one  fluid  injected 
slowlv  into  another,  if  the  first  be  coloured  AA'ith 
an  aniline  dye.  If  both  have  the  same  tem- 
perature and  specific  gravity,  the  injected  fluid 
forms  at  first  a  distinct  coloured  cloud,  A\"hich 
slowly  diffuses  through  the  mass  into  which  it 
enters,  if  the  latter  be  in  a  state  of  rest.  On  the 
other  hand,  if  the  injected  fluid  has  the  same 
temperature  but  a  greater  specific  gravity,  it 
sinks  rapidly  in  a  definite  stream  to  tlie  bottom 
of  the  second  fluid,  and  remains  there  without 
diffusion  for  a  period  proportionate  to  its  density 
and  viscidity. 

A  consideration  of  these  facts  shows  that  if 
we  aim  at  localising  a  spinal  injection  to  any 
particular  region  of  the  cord  we  can  utilize  the 
force  of  gravity  acting  upon  an  injected  com- 
pound of  greater  density  than  the  liquor 
spinalis. 

Thus  the  heavier  injection  sinks  to  the  lowest 
part  of  the  canal,  independently  of  any  dis- 
placement of  the  cerebro-spinal  fluid.  Here 
it  remains,  more  or  less  undiluted,  in  contact 
with  the  surrounding  structures. 

There  are  several  drugs  Avhich  have  been  used 
to  produce  spinal  analgesia,  such  as  alypin, 
novocaine,  tropacocaine  and  stovaine.  They 
differ  widely  in  their  physical  properties,  and 
their  specific  gravities  and  freezing-points  in 
five  per  cent,  solutions  show  a  distinct  difference 
one  from  another  and  from  the  specific  gravity 
of  the  cerebro-spinal  fluid. 

They  differ  also  in  their  specific  action  and 
toxicity  when  injected  within  the  spinal  dura. 

A  failure  to  appreciate  these  points  may 
largely    account    for    the    irregularities    A\hich 


have  been  reported  by  some  to  follow  their 
use. 

Without  entering  into  a  detailed  comparison 
of  these  various  drugs  and  their  respective 
actions,  it  is  only  necessary  to  state  that  I  have 
obtained  the  most  uniform  and  reliable  results 
from  the  use  of  tropacocaine  and  stovaine. 

A  five  per  cent,  solution  of  tropacocaine  in 
distilled  water  has  a  specific  gravity  of  r0106 
and  a  freezing-point  of  0-0545°  C. 

A  five  per  cent,  solution  of  stovaine  in  distilled 
water  has  a  specific  gravity  of  r0064  and  a 
freezing-point  of  0-0585°  C.  The  specific  gravity 
the  of  cerebro-spinal  fluid  is  TOO". 

Thus  a  five  per  cent,  solution  of  tropa- 
cocaine is  heavier  than  the  cerebro-spinal 
fluid,  and  if  injected  into  the  dural  sac  will 
gravitate  to  the  most  dependent  portion  of  the 
canal. 

A  five  per  cent,  stovaine  solution,  however, 
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I  Fig.  1. — "Record"  Syringe  with  Inner  Cannula. 

'   being  lighter  than  the  liquor  spinalis,  will  not 

1  gravitate,  but  slowly  diffuse  at  the  place  of 
injection. 

To  obviate  this  objection  to  the  use  of 
stovaine.  Barker  has  added  five  per  cent,  glucose 
to  the  injected  fluid,  so  that  a  solution  of  five  per 
cent,  stovaine  plus  five  per  cent,  glucose  and 
ninety  per    cent,  distilled  water  has  a  specific 

i  gravity  of  1-0230. 

j       This  solution,   being   heavier    than  cerebro- 

!  spinal  fluid,  Avill  on  injection  gravitate  to  the 
lowest  portion  of  the  spinal  canal ;  while  be- 
yond rendering  the  solution  slightly  viscid,  and 
thus   helping   its   localisation,  the   addition  of 

.  glucose  has  little  or  no  action  on  the  contents 

I  of  the  canal. 

I  With  such  a  solution,  owing  to  its  compara- 
tively high  density  and  viscid  character,  diffu- 
sion and  consequently  dilution  of  the  stovaine 
is  limited. 

Thus  a  smaller  dose  can  produce  a  full  effect, 

,  and  the  solution,  hy  means  of  gravity,  be  so 
localised  as  to  exert  its  specific  action  at  the 

I  desired  level  of  the  cord. 

I       Technique.     For  use  in  spinal  analgesia  the 
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"  Record  "  syringe  of  2  c.c.  capacity  is  certainly 
the  best. 

The  needle  has  a  close  fitting  stylet,  and  the 
point  is  oblique  and  hoDow  so  as  to  secure  sharp- 
ness without  too  much  lengthening  of  the 
terminal  opening.  As  the  operator  is  dealing 
with  very  small  amounts  of  injection  fluid,  and 
the  loss  of  two  or  three  drops  would  make  a 
considerable  difference  to  the  extent  of  the  anal 
gesia,  a  means  has  been  devised  by  Barker  for 
the  delivery  of  all  the  injection  compound 
through  the  point  of  the  needle.  This  consists 
of  a  second  cannula,  slender  enough  to  fit  the 
first  hollow  needle  loosely  and  long  enough  to 
project  bej'ond  its  point  about  1  mm.  when  the 
conical  base  is  pushed  home. 

This  cannula  is  attached  to  the  syringe, 
which  is  filled  Avith  the  solution  through  it. 

Our  next  consideration  is  how  to  pierce  the 
lumbar  dural  sac  with  the  point  of  a  needle, 
and  through  it  to  inject  our  solution  below  the 
termination  of  the  spinal  cord. 

The  human  cord  terminates  at  its  lowest 
extremity  opposite  the  second  lumbar  vertebra, 
and  below  this  is  out  of  reacli  of  harm.  The 
dural  sac  extends  to  about  the  level  of  the  third 
sacral  vertebra.  The  configuration  of  the 
bones  below  the  fourth  lumbar  spine,  however, 
makes  a  needle  puncture  below  this  level  a 
matter  of  great  difficulty,  if  not  a  practical 
impossibility,  so  that  our  choice  of  a  puncture 
spot  is  restricted  to  the  second  or  third  inter- 
spaces of  the  lumbar  vertebrae. 

Here  the  sac  can  be  reached  between  the 
laminae,  or  the  needle  can  be  thrust  exactly  in 
the  middle  line  between  the  second  and  third, 
or  third  and  fourth  spines.  • 

It  is  noAv  generall}^  acknowledged  that  punc- 
ture in  the  middle  line  is  the  easiest  and  safest 
method.  Here  the  puncture  is  least  j^ainful, 
and  there  is  less  risk  of  Avounding  any  nerve 
structure  or  vessel  if  the  needle  is  kept  true  to 
the  middle  line  and  only  just  penetrates  the 
dural  sac  completely. 

At  either  side  there  is  a  possibility  of  touching 
the  strands  of  the  cauda  equina. 

Besides  this,  any  small  quantity  of  fluid 
injected  in  the  middle  line  can  spread  freely 
through  the  liquor  spinalis,  whereas,  if  delivered 
among  the  nerves  of  the  cauda  equina  on  either 
side  it  may  be  entangled  there,  and  tend  to  pass 
upwards  or  downwards  in  their  interstices  on 
that  side  alone,  and  so  fail  to  reach  the  general 
cavity  of  the  dural  sac.  The  consequences  of 
this  may  be  an  effect  too  low  for  the  con- 
templated operation,  or  a  one-sided  analgesia. 

The  middle  line,  therefore,  is  the  preferable 
site  for  the  entrance  of  the  hollow  needle.  Here 
the  analgesic  solution  passes  freely  into  the 
spinal  fluid  and  can  move  unhindered  upwards 
or  downwards  from  the  point  of  entry ;    it  can 


now  be  influenced  in  various  ways  and  for  vary- 
ing objects,  according  to  its  density  in  relation 
to  that  of  the  spinal  fluid. 

A  convenient  guide  to  the  site  of  injection  is 
the  fourth  lumbar  spine,  which  is  on  a  level  AAdth 
the  highest  point  of  the  iliac  crests  ;  a  line  joining 
these  two  points  across  the  back  will  indicat^ 
this  spine. 

The  hollow  needle  is  thrust  through  the  skin 
just  above  this  or  the  third  spine  and  its  point 
aimed  straight  forward  and  a  little  upward. 
If  this  is  accurately  done,  no  difficult}^  as  a  rule 
is  experienced  in  reaching  the  middle  of  the 
dural  sac. 


Fig.  2. — Position  of  Patient  for  Injection  in  Operation  for 
Appendicectomy.  The  head  and  pelvis  are  raised,  so  that 
the  sixth  dorsal  vertebra  is  the  most  dependent  part  of 
the  spinal  column. 

In  some  very  stout  people  the  spine  may  be 
difficult  to  feel  with  the  finger,  and  the  point  of 
the  needle  may  strike  bone ;  its  upAvard  slant 
is  then  changed,  and  the  needle  point  thrust  in 
a  loAver  direction. 
I  This  usually  suffices  to  pass  the  spine  Avithout 
•  the  necessity  of  a  fresh  skin  puncture  if  the 
back  has  been  Avell  rounded  in  order  to  obtain 
the  greatest  amount  of  separation  betAveen  the 
lumbar  spines. 

In  a  fcAv  cases  it  may  happen  that  the  spines 
are  clubbed  or  twisted  at  their  ends,  or  even 
overlap.  In  such,  Ave  may  fail  to  reach  the 
canal,  but  these  failures  are  rare.  With  a 
little  practice  lumbar  puncture  becomes  quite 
easy,  though  in  early  attempts  some  difficulties 
may  be  encountered. 

Whether  the  patient  during  the  puncture 
should  sit  on  the  edge  of  the  table,  Avith  the 
back  rounded  to  its  maximum,  or  lie  on  his 
side  Avith  the  knees  well  draAvn  up,  depends  on 
the  site  of  the  operation  and  the  height  of  the 
analgesia  required. 

Spinal  puncture  is  certainly  easier  in  the  first 
position.  To  illustrate  the  procedure  employed, 
let  us  take  the  case  of  an  operation  for  right 
I  inguinal  hernia,  Avith  possibly  some  omentum 
in  the  sac.  Here  Ave  must  aim  at  obtaining 
analgesia  to  the  leA^el  of  the  ensiform  cartilage, 
AA'hich  means  that  the  stovaine-glucose  solution 
must  be  brought  into  contact  Avith  the  nerve 
roots  as  high  as  the  sixth  dorsal  A^ertebra. 
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The  needle,  cannula  and  syringe  are  boiled 
for  ten  minutes  in  plain  Avater  (without  alkali) 
to  ensure  their  sterility.  When  cool,  the 
cannula  is  fitted  to  the  nozzle  of  the  syringe. 

One  of  Billon's  ampoules  containing  the 
sterile  stovaine-glucose  is  now  taken  and  the 
end  is  broken  off. 

The  cannula  is  introduced  through  the  broken 
end  and  the  fluid  is  drawn  up  into  the  syringe. 
The  latter  is  then  pointed  upwards  with  the 
cannula  still  attached  and  all  bubbles  are  dis- 
lodged by  gentle  tapping.  In  this  position  all 
fluid  except  the  required  dose  is  expelled,  and 
the  syringe  is  laid  aside  on  a  sterilized  towel. 

The  patient  has  meanwhile  been  placed  on 
the  operating  table  and  his  confidence  estab- 
lished by  a  few  words. 

The  skin  over  his  lumbar  region  is  always 
cleansed  beforehand  as  carefully  as  the  area  for 
operation,  preferably  by  painting  it  over  with  a 
five  per  cent,  solution  of  iodine  in  rectified  spirit 
twelve  hours  beforehand  and  repeating  it  im- 


FiG.  3. — The  Needle  and  Syringe  in  Position  after  the 
Solution  has  been  injected  in  a  case  of  Right  Inguinal 
Hernia. 

mediately  before  the  puncture  (c/.  Preparation 
of  Skin). 

The  position  of  the  patient  must  now  have 
careful  attention.  For  an  operation  on  the 
right  side  he  is  placed  lying  on  the  right  side, 
so  that  the  nerves  to  that  region  may  become 
most  deeply  affected. 

His  head  and  neck  are  raised  on  pillows  and, 
to  ensure  that  the  analgesic  solution  reaches 
the  sixth  dorsal  vertebra,  the  buttocks  are 
raised  by  a  padded  one-inch  board  placed  under 
his  right  trochanter.  This  will  raise  his  pelvis 
about  one  inch,  or  sufficiently  high  to  cause  the 
sixth  dorsal  vertebra  to  be  the  most  dependent 
part  of  his  spinal  column. 

Great  care  must  be  taken  that  the  head  and 
neck  are  sufficiently  raised  to  prevent  the 
injected  fluid  from  running  higher. 

His  knees  are  now  flexed  on  his  abdomen,  and 
his  back  rounded  as  much  as  possible  in  the 
lumbar  region. 

The  skin  is  now  finally  cleansed  and  a  sterile 
towel  laid  across  the  pelvis,  through  which  the 


iliac  crests  are  felt  and  the  fourth  lumbar  spine 
determined. 

The  skin  on  either  side  of  the  selected  inter- 
space, second  or  third  lumbar,  is  then  steadied 
by  two  fingers,  and  the  needle,  with  stylet  in 
position,  is  sharply  thrust  through  the  integu- 
ment in  the  middle  line  to  a  depth  of  one  inch. 
The  stylet  may  now  be  AvithdraAvn.  The  needle 
is  then  pushed  firmly  through  the  interspinous 
ligaments  until  the  dural  sac  is  punctured,  when 
the  spinal  fluid  flows  out  in  rapid  drops,  or  more 
rarely  in  a  continuous  stream. 

This  floAV  of  cere bro -spinal  fluid  is  most  im- 
portant, as  it  is  our  only  guarantee  that  the 
sac  has  been  reached  by  the  needle.  If  the 
drops  come  slowly,  the  needle  point  may  not  be 
completely  within  the  sac ;  it  should  then  be 
rotated  on  its  long  axis,  when  a  faster  flow  usually 
issues  from  the  stem.  In  no  case  should  the 
analgesic  solution  be  injected  until  the  flow  of 
spinal  fluid  is  satisfactory. 

When  two  or  three  c.c.  of  liquor  spinalis  have 
escaped  into  a  measure  glass,  the  slender 
cannula  attached  to  the  loaded  syringe  is 
inserted  through  the  hollow  needle  and  pushed 
gently  home ;  then  the  measured  solution  is 
injected  into  the  sac  by  a  slow  thrust  of  the 
piston.  When  this  is  completed,  the  needle, 
cannula  and  syringe  are  rapidly  witlidra\ATi 
together  and  the  puncture  is  covered  with 
collodion,  or  chloroform  rubber  solution. 

Throughout  the  procedure  the  patient  is  lying 
on  his  side,  and  this  position  is  still  maintained 
for  two  or  three  minutes.  By  this  time  the 
solution  has  gravitated  to  the  most  dependent 
part  of  the  canal  and  produced  its  analgesic 
effect  on  the  side  on  Avhich  he  is  lying. 

The  height  of  the  analgesia  is  noted,  and,  if 
satisfactory,  the  patient  is  now  gently  rolled  on 
to  his  back,  Avhen  the  other  side  of  his  body 
becomes  quickly  analgesic.  The  board  under 
his  pelvis  may  noAv  be  remoA'"ed. 

As  a  rule,  two  minutes  elapse  after  the  injec- 
tion before  the  patient  feels  a  numbness  in  his 
feet,  then  the  perineum  becomes  analgesic,  and 
later  the  trunk  as  high  as  the  nerve-supply  from 
the  most  dependent  segment  of  the  cord. 

A  screen  should  noAv  be  placed  in  front  of  the 
patient,  as  it  is  seldom  desirable  that  he  should 
see  the  manipulations  of  the  operator,  and,  if 
possible,  an  assistant  or  nurse  should  converse 
Avith  him  and  so  distract  his  attention  from  the 
matter  in  hand. 

At  the  conclusion  of  the  operation  the  patient 
should  be  gently  lifted  into  bed  Avith  his  head 
and  shoulders  raised. 

For  an  operation  on  the  perineum  a  simpler 
procedure  is  aA^ailable.  Here  the  analgesia 
is  not  required  at  a  high  IcA^el,  so  no  elevation 
of  the  pelvis  is  necessary. 

The  usual  preparations  being  complete,  the    i 
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patient  is  placed  in  a  sitting  posture  across  the 
end  of  the  operating  table.  His  feet  rest  on  a 
chair,  and  he  is  directed  to  place  his  elbows  on 
his  knees  and  his  head  on  his  hands  and  so  to 
round  his  back  that  the  greatest  separation  is 
obtained  between  the  lumbar  spines. 

The  fourth  lumbar  spine  is  defined,  and  the 
needle  thrust  into  the  skin  immediately  above 
it.  When  the  sac  is  reached  the  injection  is 
carried  out  as  described,  and  the  patient  is  then 
gently  moved  into  the  lithotomy  position,  with 
head  and  shoulders  raised. 

In  two  or  three  minutes  the  anus  becomes 
insensitive  and  its  sphincters  completely  relaxed, 
when  the  operator  can  proceed  to  work. 


Fig.  4. — Patient  with  Syi-inge  in  position  after  an 
Injection  for  Operation  on  Haemorrhoids.  The  lower 
towel  half  covers  the  fourth  lumbar  spine. 

A  notable  point  in  this  procedure  is  the  com- 
plete muscular  relaxation  which  is  obtained  by 
spinal  analgesia. 

This  is  especially  remarkable  during  anal 
and  abdominal  operations ;  the  muscles  are 
found  flaccid  and  toneless,  and  there  is  an  entire 
absence  of  that  straining  and  intestinal  pro- 
trusion which  so  frequently  hampers  the  surgeon 
when  a  general  anaesthetic  is  employed. 

In  only  a  very  few  cases  have  I  seen  a  trace 
of  blood  appearing  through  the  puncturing 
needle,  either  before,  during,  or  after  the  escape 
of  spinal  fluid. 

This  Avas  probably  due  to  the  fact  that  the 
puncture  was  carefully  made  in  the  middle  line, 
and  the  extra-dural  veins,  which  are  more 
developed  laterally,  were  not  pierced  by  the 
needle. 

To  secure  perfect  asepsis  throughout  the  pro- 
cedure is  beyond  everything  absolutely  neces- 
sary, and  in  the  nature  of  things  is  compara- 
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tively  easy,  as  the  skin  in  the  lumbar  region  is 
no  more  difficult  to  cleanse  than  the  integu- 
ment in  other  parts  of  the  body. 

The  needle  and  syringe  require  simple  boiling, 
and  should  never  be  utilized  for  any  other 
purpose. 

The  water  in  which  they  are  boiled  should  be 
free  from  any  alkali,  a  trace  of  which  destroys 
stovaine.  The  injection  fluid  must  be  care- 
fully prepared,  not  only  in  regard  to  its 
sterilit}*  but  also  in  regard  to  the  strength  of 
its  solution. 

It  is  better  when  made  fresh. 

The  glucose-stovaine  solution  which  I  have 
now  used  for  five  years  is  made  by  Billon,  92 
Rue  Vieille  dvi  Temple,  Paris,  and  issued  in 
glass  ampoules,  containing  2  c.c.  of  a  five  per 
cent,  solution  of  stovaine  and  glucose  in  each 
ampoule.  The  filled  ampoules  are  carefully 
sterilized  by  boiling  at  110°  C.  before  being 
finally  sealed. 

The  amount  of  this  solution  necessary  for 
injection  in  any  one  case  should  not  exceed  1'2 
c.c. ;  or  6  centigrams  of  stovaine. 

One  c.c.  of  this  solution,  containing  five  cen- 
tigrams of  stovaine,  usually  produces  an  anal- 
gesia lasting  from  fifty  to  sixty-five  minutes 
at  the  level  of  the  umbilicus. 

We  may  now  briefly  consider  the  dangers  of 
this  method  and  its  range  of  applicability. 

The  amount  of  danger  during  the  actual 
narcosis  appears  to  be  in  direct  ratio  to  the 
height  of  the  analgesia.  So  long  as  the  dia- 
phragm is  able  to  perform  its  function,  danger  to 
life  is  trifling.  This  is  now  well  recognized,  yet 
the  production  of  analgesia  above  the  nipple  line 
is  often  attended  by  a  feeling  of  faintness  and 
air-hunger  in  the  patient  due  to  paralysis  of 
the  intercostal  muscles.  Though  not  dangerous, 
this  is  unpleasant  and  can  be  avoided. 

Headache  on  the  evening  following  the  opera- 
tion is  fairly  frequent.  It  usually  disappears 
after  a  dose  of  phenacetin  or  bromide. 

Cases  of  paralysis  of  the  ocular  muscles  have 
been  reported  on  the  Continent,  but  in  those 
cases  where  Barker's  technique  as  above  de- 
scribed has  been  employed,  it  has  only  once 
been  noticed,  and  then  was  of  a  temporary 
character. 

The  range  of  applicability  may  now  be  con- 
sidered, and  although  successful  operations  on 
the  head  have  been  reported  by  Jonnesco  with 
a  stovaine-strychnine  injection,  these  were  not 
unattended  by  risk. 

Operations,  however,  such  as  the  radical  cure 
of  hernia,  appendicectomy  and  operations  on  the 
uterus,  the  bladder  and  rectum  are  particularly 
suitable  for  spinal  analgesia. 

In  fact  I  use  spinal  analgesia  as  a  routine 
method  for  all  operations  below  the  level  of  the 
umbilicus. 
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This  means  that  the  injection  fluid  must 
reach  the  sixth  dorsal  segment. 

I  have  used  this  method  also  for  gastro- 
enterostomy and  operations  on  the  kidneys 
and  for  the  removal  of  pieces  of  rib,  but  I  do  not 
attempt  to  procure  analgesia  in  any  region 
supplied  bj'  nerves  above  the  fourth  dorsal 
segment.  J.  W.  H.  H. 

NITROUS    OXIDE 

Apparatus.  The  apparatus  necessary  for 
the  administration  of  nitrous  oxide  consists  of 
one  or  two  cylinders,  foot-key,  stand,  union, 
india-rubber  tube,  india-rubber  bag,  valved 
stop-cock  and  face-piece.  It  is  always  advisable 
to  use  two  cylinders  connected  together  by  a 
double  union,  in  case  one  should  fail.  The 
india-rubber  bag  should  have  a  capacity  of  about 
two  gallons  and  is  connected  to  the  face-piece 
by  the  valved  stop-cock.  There  are  various 
patterns  of  stop-cock. 

Administration. — The  methods  of  administer- 
ing nitrous  oxide  vary  somewhat  with  the  nature 
of  the  operation  to  be  performed. 

The  method  to  be  employed  for  the  extraction 
of  teeth  \^dll  be  described  first. 

Dental  Extractions.  The  patient  should  be 
seated  in  the  dental  chair  with  the  head  resting 
comfortably  against  the  head-piece — that  is  to 
say,  the  head  should  be  neither  flexed  nor 
extended  unduly. 

The  patient's  feet  should  not  rest  on  the  foot- 
piece  of  the  chair,  but  should  hang  loosely  on 
either  side  of  it.  The  reason  for  this  precaution 
is,  that  should  opisthotonos  occur  with  the  feet 
on  the  foot-rest,  there  will  be  difficulty  in 
preventing  the  patient  from  falling  on  to  the 
floor;  this  accident  will  not  occur  if  the  feet 
are  hanging  loosely,  one  on  each  side  of  the 
foot-piece.  The  clothing  about  the  neck  and 
waist  having  been  loosened,  the  patient  should 
be  told  to  grasp  the  arm-rests. 

The  ansesthetist  stands  behind  and  to  the  left 
of  the  patient.  Having  first  filled  the  bag 
about  three-fourths  full  of  gas,  he  inserts  a 
dental  prop,  and  then  adjusts  the  face-piece, 
holding  it  in  his  left  hand  so  that  his  little  finger 
comes  under  the  patient's  chin. 

Having  once  placed  the  face-piece  in  position, 
it  must  be  kept  there  and  not  taken  off  or 
moved  to  see  if  it  fits ;  any  such  movement 
is  most  uncomfortable  for  the  patient.  When 
the  face-piece  is  applied,  the  lever  is  in 
position  A,  and  the  patient  is  allowed  to  take 
one  or  two  breaths  of  pure  air  through  the 
aperture ;  the  lever  is  then  gently  turned  over 
into  position  B  so  that  the  patient  is  breathing 
in  gas  from  the  bag,  and  expiring  through  the 
valve.  At  the  same  time  that  the  lever  is 
moved,  a  gentle  stream  of  gas  is  turned  on  from 


the  cylinder,  and  care  must  be  taken  not  to  do    j 
this  too  suddenly,  as  a  sudden  rush  of  gas  into 
the  bag  makes  a  noise  which  is  very  alarming 


Fig.  1. — Stop-cock  and  Face-piece  of  Nitrous   Oxide 
Apparatiis,  showing  the  three  positions  of  the  lever. 

to  the  patient.  The  patient  is  now  inspiring 
gas  and  expiring  into  the  air,  and  the  anaesthetist 
must  watch  for  and  observe  the  various  signs 
by  which  he  knows  that  the  state  of  anaesthesia 
has  been  attained. 

The  respirations  are  at  first  jerky  and  irregular, 
but  soon  become  deep  and  regular,  and  after 
continuing  so  for  some  seconds  become  again 
of  a  jerky  character.  The  first  indication  of 
this  latter  change  is  that  instead  of  a  regular, 
long  expiration,  there  comes  a  short  sharp  one 
followed  by  a  similar  inspiration.  At  almost 
the  same  time  there  is  slight  stertor.  As  soon 
as  this  has  been  observed  the  gas  should  be 
turned  off  from  the  cylinder,  the  patient  allowed 
to  take  two  or  three  more  breaths  of  gas,  and 
the  face-piece  then  removed,  the  lever  being  at 
the  same  time  turned  back  to  position  A. 

The  patient  is  now  ready,  and  the  anaesthetist 
must  steady  the  head  for  the  operator;  the 
manner  in  which  he  does  so  will  depend  upon 
the  tooth  to  be  extracted,  whether  from  the 
upper  or  the  lower  jaw.  He  must  also  be 
prepared  to  insert  a  gag  should  the  surgeon  wish 
to  extract  a  second  tooth  from  the  side  on  which 
the  prop  is  placed. 

As  soon  as  the  operation  is  over,  or  better 
when  consciousness  is  returning,  the  patient's 
head  should  be  held  slightly  forward  so  that 
the  blood  can  run  out  of  the  mouth.  The 
prop  should  not  be  pulled  away  :  it  is  a  better 
plan  to  allow  the  patient  to  do  this  for  himself, 
since  frequently  the  sudden  removal  of  the  prop 
gives  to  the  half -conscious  patient  the  idea  of  a 
tooth  being  extracted,  and  causes  him  to  cry 
out  and  to  accuse  the  operator  of  having  given 
him  pain. 

It  may  be  necessary,  as  mentioned  above,  to 
insert  a  gag  during  the  operation,  especially 
if  the  prop  slips  or  if  the  operator  wishes  to 
move  it  in  order  to  complete  his  work.  In 
such  a  case  a  Mason's  gag  should  be  inserted 
quickly  on  the  side  opposite  to  that  on  which 
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the  operation  is  to  be  performed ;  in  so  doing 
care  must  be  taken  neither  to  break  teeth  nor 
to  include  a  portion  of  the  lip,  both  of  which 
accidents  have  been  known  to  occur  and  to  lead 
to  unpleasant  consequences. 

Nitrous  Oxide  and  Air.  —  The  method  of 
administering  nitrous  oxide  gas  for  operations 
in  which  more  time  is  required  than  for  the 
extraction  of  teeth,  is  slightly  different  from 
that  given  above. 

The  patient  is  settled  comfortably,  either 
sitting  in  a  chair  or  lying  on  the  operating  table 
according  to  the  wish  of  the  surgeon. 

The  bag  is  first  filled  three-fourths  full,  the 
face-piece  then  accurately  placed  on  the  face, 
and  the  patient  allowed  to  inspire  gas  and  expire 
into  the  air  as  before. 

As  soon  as  the  change  from  regular  deep 
respiration  and  the  slight  stertor  are  noticed, 
the  operation  can  be  commenced.  After  two 
or  three  more  inspirations  of  gas  the  lever  should 
be  turned  back  to  position  A  for  a  few  seconds 
so  that  the  patient  gets  two  breaths  of  pure  air  : 
the  lever  is  then  turned  over  again  to  position  B 
for  three  or  four  more  inspirations  of  gas,  and 
subsequently  back  again  to  position  A  to  allow 
the  breathing  of  more  air.  The  exact  pro- 
portions of  air  to  gas  will  vary  considerably 
with  every  case,  and  no  absolute  rule  can  be 
stated.  This  the  anaesthetist  must  determine 
for  himself,  and  practice  alone  will  teach  him  to 
gauge  it  correctly.  If  too  much  gas  is  given, 
the  patient  becomes  stertorous  and  cyanosed, 
and  jactitates;  if  too  little,  anaesthesia  is  lost. 
The  points  to  be  aimed  at  are  to  keep  the  patient 
motionless  and  of  a  good  colour ;  accordingly 
the  instant  that  muscular  twitchings  begin, 
air  must  be  given. 

It  is  not  really  sufficient,  however,  to  wait 
for  the  occurrence  of  cyanosis  or  jactitation 
before  increasing  the  amount  of  air ;  the  experi- 
enced anaesthetist  will  anticipate  these  events 
and  maintain  a  quiet  anaesthesia  while  keeping 
the  patient's  colour  good  throughout.  The  art 
of  so  doing  can  only  be  learnt  by  practice,  and 
until  he  has  had  a  considerable  experience  of 
short  cases  the  administrator  will  be  well 
advised  not  to  attempt  to  give  a  prolonged  gas  : 
he  can  hardly  hope  to  do  so  successfully  until 
he  is  absolutely  conversant  with  all  the  pheno- 
mena which  occur  during  a  short  administration. 

The  anaesthetist  should  never  be  guided  by 
rules  of  time  or  of  number  of  inspirations  given. 
No  two  patients  are  quite  alike,  and  what  may 
be  sufficient  for  one  may  be  far  too  much  or  too 
little  for  another.  The  various  phenomena 
must  be  observed  as  they  arise,  and  as  soon  as 
the  patient  presents  the  condition  of  anaesthesia 
described  above,  the  operation  should  be 
commenced. 

With  regard  to  other  signs  it  may  be  noted 


that  the  conjunctival  reflex  is  usually  lost  or 
at  least  much  diminished.  The  corneal  reflex, 
however,  commonly  remains.  The  eyeballs 
are  usually  fixed,  but  occasionally  there  is 
nystagmus ;  the  pupils  are,  as  a  rule,  dilated. 
These  eye  conditions,  although  interesting, 
need  not  be  relied  upon  to  furnish  information 
as  to  the  patient's  condition,  for  provided  that 
the  respiratory  changes  have  occurred  anaesthesia 
has  been  induced. 

■'  To-and-Fro  Breathing .''  There  is  yet  a 
third  method  of  administering  nitrous  oxide  gas 
to  which  allusion  must  be  made,  although  it 
A\ill  not  be  found  so  generally  useful  as  the 
preceding. 

The  administration  is  begun  as  before,  but 
when  the  second  stage  is  reached,  that  is  to  say 
when  the  patient's  breathing  has  become  deep 
and  regular,  the  lever  is  turned  over  into  position 
C.  The  effect  of  this  \^dll  be  to  cause  the  patient 
to  expire  into  the  bag  as  well  as  to  inspire  from 
it,  so  that  the  supply  of  gas  from  the  cylinder 
must  be  turned  off  at  the  same  time  that  the 
lever  is  altered,  othenvise  the  bag  will  become 
over  distended.  It  is  clear  that  by  adopting 
this  method  of  procedure,  the  patient  is  made 
to  inspire  not  only  nitrous  oxide  but  also  carbonic 
acid,  and  that  the  proportion  of  this  latter  gas 
will  progressively  increase  with  the  length  of  the 
administration. 

This  to-and-fro  breathing,  as  it  is  called,  may 
be  used  in  long  as  Avell  as  in  short  cases,  that  is 
to  say  it  may  be  employed  as  a  variation  of 
the  gas  and  air  administration  already  described. 

It  is  not,  however,  to  be  recommended,  for 
it  adds  partial  asphyxia  to  nitrous  oxide  anaes- 
thesia. The  chief  if  not  the  only  advantage  of 
the  method  seems  to  be  that  it  economizes  gas. 

Summary  of  the  Signs  of  Nitrous  Oxide  Anes- 
thesia. From  what  has  been  said  above  it 
follows  that  the  stages  of  anaesthesia  induced 
by  gas  may  be  divided  into  three — 

In  the  first  the  breathing  is  irregular  and  still 
under  voluntary  control;  after  a  duration  of 
about  half  a  minute  it  passes  into  the  second. 

In  the  second  the  breathing  is  regular  and 
deep,  the  pupils  become  gradually  dilated  and 
the  third  stage  is  reached  about  one  minute  after 
the  beginning  of  the  administration. 

In  the  third  stage,  there  is  slight  stertor,  the 
respirations  again  become  jerky  and  irregular 
and  the  condition  of  anaesthesia  has  been 
reached. 

Nasal  Administration.  It  is  sometimes  neces- 
sary, especially  in  dental  Avork,  to  be  able  to 
give  a  prolonged  administration  of  nitrous 
oxide.  There  are  several  methods  by  which 
this  may  be  done,  but  perhaps  the  best  apparatus 
is  one  designed  by  Mr.  Trewby,  which  is  a  modifi- 
cation and  an  improvement  on  some  of  the  earlier 
forms. 
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Trewby's  apparatus  is  shown  in  the  accom- 
panying illustration.  It  will  be  seen  that  the 
nose-piece  and  mouth -cover  are  connected 
together  by  the  rubber  tube  D,  and  that  both 
are  fitted  with  expiratory  valves,  A  and  E. 

At  the  upper  part  of  the  nose-piece  is  a  pro- 
jection   (on   which   is   situated   the   expiratory 


Fig.  2. — Trewby's  Apparatus  for  Nasal  Administration 
of  Nitrous  Oxide. 

valve  A) ;  this  can  be  pushed  forwards  to  B,  and 
by  so  doing  the  entry  of  gas  is  cut  off  and  an 
air  slot  is  opened. 

The  administration  is  conducted  as  follows — 

The  mouth-piece  and  nose-piece  are  placed 
in  position  and  the  patient  inhales  gas  from  the 
bag  and  exhales  it  through  the  two  expiratory 
valves  at  A  and  E. 

As  soon  as  the  patient  is  anaesthetized,  the 
tube  D  with  the  attached  mouth-cover  is  swung 
to  the  left :  this  cuts  off  the  gas  to  the  mouth- 
cover  at  A,  but  does  not  interfere  Avith  the 
admission  of  gas  to  the  nose-piece.  Gas  must 
now  be  forced  into  the  nose-piece  at  a  slightly 
greater  pressure  than  is  necessary  in  the  ordinary 
administration,  this  is  accomplished  by  the 
spring,  which  exerts  a  pressure  about  equal  to 
four  pounds. 

A  small  metal  tube  can  be  attached  to  the 
nose-piece  through  which  oxygen  can  be  given 
if  necessary. 

Trewby  lays  stress  on  the  importance  of 
having  expiratory  valves  in  both  nose-  and 
mouth-pieces  in  order  to  prevent  to-and-fro 
breathing  during  the  administration.  His 
apparatus   has   the   additional   advantages    of 


enabhng  the  administrator  to  shut  off  gas  and 
give  air  or  oxygen  at  a  moment's  notice,  and  of 
supplying  the  gas  at  a  gentle  pressure. 

Indications  for  Nitrous  Oxide.  Nitrous  oxide 
anaesthesia  is  suitable  for  the  following  cases — 

1.  Dental  extractions. 

2.  Minor  operations  such  as  opening  of 
abscesses. 

3.  Any  operations  of  short  duration  in  which 
it  is  not  essential  that  the  patient  should  be 
absolutely  still  and  his  muscles  relaxed. 

Contra-indications. 

1.  Those  cases  (^.  e.  angina  Ludovici)  in 
which  there  may  be  swelling  or  engorgement 
of  the  upper  air-passages. 

2.  Cases  of  advanced  morbus  cordis,  especially 
mitral  disease. 

3.  Rectal  cases. 

4.  Cases  in  which  complete  muscular  relax- 
ation is  required. 

Di-fjiculties  and  Dangers  of  Nitrous  Oxide 
Administration.  The  safety  of  nitrous  oxide  as 
an  anaesthetic  is  vouched  for  by  the  fact  that 
many  thousands  of  administrations  are  con- 
ducted daily,  while  fatal  cases  are  extremely 
rare.  Indeed  it  has  been  stated  by  an  eminent 
authority  on  the  subject  that  "  death  ought 
never  to  occur  as  a  result  of  gas." 

At  the  same  time  there  are  a  few  details 
worthy  of  consideration,  the  neglect  of  which 
may  lead  not  only  to  difficulties,  but  even  to 
death. 

1.  Obstruction  to  Respiration.  Any  impedi- 
ment to  free  breathing,  such  as  enlarged  tonsils 
and  adenoid  groAvths,  laryngeal  stenosis,  etc., 
introduces  the  risk  of  asphyxia.  The  entry 
of  foreign  matter  (such  as  vomit,  blood,  pus, 
extracted  teeth,  etc.)  into  the  larynx,  causes 
the  same  danger. 

When  respiratory  obstruction  from  some 
such  cause  as  one  of  these  has  occurred,  a 
condition  of  apnoea  ensues.  This  usually  passes 
off  as  soon  as  the  obstruction  has  been  removed, 
but  the  treatment  should  be  preventive,  i.  e. 
due  attention  to  any  restrictions  to  breathing 
(such  as  tight  clothing)  and  the  avoidance  of 
nitrous  oxide  in  unsuitable  cases. 

Cessation  of  respiration  will  also  occur  if 
gas  be  administered  for  too  long  a  time  without 
the  admixture  of  air,  that  is  to  say  if  the  patient 
be  unduly  deprived  of  oxygen. 

2.  Cardiac  Failure.  Cases  have  been  reported 
in  Avhich  cardiac  failure  has  occurred  under  gas. 
The  correct  treatment  is  said  to  be  artificial 
respiration,  venesection  and  inversion  of  the 
patient.  Such  a  fatality  must  be  extremely 
rare,  and  will  probably  never  occur  unless  some 
cardiac  trouble  pre-exists. 

Nitrous  oxide  is  not  a  good  anaesthetic  for 
patients  suffering  from  mitral  disease.  It  may 
be  given  if  the  lesion  is  fully  compensated,  but 
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the  recumbent  position  should  always  be  insisted 
upon.  If  the  disease  is  advanced  so  that  the 
cardiac  reserve  force  is  small,  or  is  uncompen- 
sated so  that  the  right  side  of  the  heart  is  already 
embarrassed,  then  the  deprivation  of  oxygen 
which  necessarily  accompanies  a  nitrous  oxide 
administration  may  be  sufficient  to  produce  a  j 
fatal  result. 

Gas  and  Oxygen. — Oxygen  may  be  given  with 
nitrous  oxide  gas  by  means  of  a  special  apparatus 
devised  by  Sir  F.  Hewitt.  [ 

Apparatus.     The    apparatus    consists    of    a  ! 
double  gas   bag,   and   a  special  stop-cock,   so   ; 
arranged  that,  to  the  pure  nitrous  oxide  inhaled 
by  the  patient   a   variable   quantity   of  oxy- 
gen can   be  added   by  the  anaesthetist  as  he 
requires  it.  . 

The  amount  of  oxygen  given  is  shown  by  an  | 
indicator  and  scale,  marked  from  1  to  10. 

In  skilled  hands  this  anaesthetic  is  perhaps,  , 
within  certain  limits,  the  best  at  our  disposal. 

The  patient  can  be  kept  quiet  for  several 
minutes,  the  operation  performed  under  com- 
plete anaesthesia  without  any  need  for  haste 
on  the  part  of  the  surgeon,  and  the  patient 
recovers  consciousness  almost  immediately 
with,  except  in  the  rarest  instances,  no  un- 
pleasant after-effects. 

Furthermore,  it  is  a  safe  anaesthetic  and  not 
unpleasant  to  the  patient. 

Administration.  The  administration  of 
nitrous  oxide  gas  and  oxygen  is  somewhat 
similar  to  that  of  nitrous  oxide  and  air ;  it  is 
conducted  as  follows — 

The  two  bags  are  filled  three  parts  full,  the 
one  with  nitrous  oxide,  the  other  with  oxygen  : 
the  face-piece  is  adjusted  to  the  face  and  the 
patient  allowed  to  breathe  air  gently  through 
the  aperture  at  the  top.  After  one  or  two 
inspirations  of  air,  to  accustom  the  patient  to 
the  feel  of  the  face-piece,  the  lever  is  turned  over 
so  that  inspiration  is  taking  place  from  the  gas 
bag  and  expiration  into  the  air. 

After  the  patient  has  taken  three  or  four 
breaths  of  gas  the  lever  is  turned  over  slowly 
still  further,  until  the  indicator  points  first  to  1, 
tnen  2,  and  then  3.  Oxygen  is  thus  mixed 
with  the  nitrous  oxide  inhaled,  while  expiration  j 
continues  to  take  place  through  the  valve  into 
the  air.  The  exact  proportion  of  oxygen  given 
varies  very  widely  in  different  cases ;  it  is 
determined  by  the  patient's  colour.  The  anaes- 
thetist aims  at  keeping  the  patient  from  be- 
coming cyanosed  from  the  beginning  to  the  end, 
but  he  must  not  err  on  the  side  of  giving  too 
much  oxygen.  Anaesthesia  is  usually  induced 
in  two  or  three  minutes,  and  by  that  time  the 
oxygen  indicator  will  probably  point  to  4.  It 
is  best  to  keep  the  patient  a  little  short  of 
oxygen  until  anaesthesia  has  been  well  estab- 
lished, and  gradually  to  increase  the  proportion 


as  the  administration  proceeds.  If  well  ad- 
ministered to  a  suitable  patient  it  should  never 
be  necessary  to  increase  suddenly  the  proportion 
of  oxygen  :  in  other  words,  the  anaesthetist 
must  anticipate  events,  and  increase  or  decrease 
the  oxygen  before  marked  cyanosis  or  over- 
oxygenation  of  the  blood,  if  it  may  so  be  termed, 
have  occurred.  To  accomplish  this  successfully 
requires  considerable  practice — experience  alone 
can  teach  it.  After  the  operation  has  been  in 
progress  for  three  or  four  minutes  the  indicator 
may  point  to  6  or  7,  in  fact  as  a  general  rule  the 
longer  the  administration,  the  greater  the  pro- 
portion of  oxygen  that  should  be  given.  Rarely, 
however,  will  it  be  necessary  to  increase  the 
oxygen  beyond  7,  even  during  operations  lasting 
fifteen  or  twenty  minutes,  but  in  such  long  cases 
it  may  occasionally  be  beneficial  to  give  a  breath 
or  two  of  pure  air.  It  is  also  worthy  of  note 
that  more  oxygen  will  be  required  for  children 
and  weakly  subjects  than  for  healthy  and  robust 
individuals. 

Signs  of  Ancesthesia.  The  signs  of  anaesthesia 
are  quiet,  regular  breathing — there  should  be 
no  stertor — loss  of  conjunctival  reflex,  and 
slightly  dilated  pupils. 

The  corneal  reflex,  as  in  nitrous  oxide  anaes- 
thesia, usually  persists. 

As  soon  as  these  signs  are  present  the  opera- 
tion may  be  begun,  and  the  administrator 
must  then  observe  his  patient  very  closely,  in 
order  to  maintain  the  condition  unchanged. 
The  slightest  approach  to  cyanosis,  stertor  or 
jactitation  calls  for  more  oxygen,  but  as  already 
stated,  the  experienced  administrator  will  seldom 
be  compelled  suddenly  to  alter  his  mixture.  In 
most  cases,  indeed,  as  soon  as  the  condition  of 
anaesthesia  has  been  reached,  it  will  be  found 
that  with  a  little  care  the  proper  amount  of 
oxygen  can  be  determined  which  will  suffice  for 
the  greater  part  of  the  operation. 

The  most  common  error  made  by  the  beginner 
is  to  give  an  excess  of  oxygen,  with  the  result 
that  the  patient  recovers  consciousness  and 
becomes  excited.  To  recapitulate  what  has 
been  said  above,  the  administrator's  success 
depends  upon  his  power  to  foresee  what  the 
effect  of  his  administration  at  one  moment  will 
be  some  moments  later. 

Indications  for  Gas  and  Oxygen. 

1.  Dental  extractions. 

2.  Minor  operations  in  which  relaxation  of  all 
the  muscles  is  not  essential,  surgical  dressings, 
etc. 

3.  Patients  who  have  a  marked  antipathy  to 
ether  and  chloroform. 

4.  Certain  cases  in  which  ether  and  chloroform 
are  contra-indicated. 

5.  It  is  particularly  suitable  for  such  short 
operations  as  the  removal  of  fibro -adenomata  of 
the  breast. 
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Gontra-indications.  Gas  and  oxygen  is  not 
suitable  to — 

1.  Alcoholic  subjects. 

2.  Strong  muscular  men. 

3.  Rectal  and  vaginal  operations  or  examina- 
tions. 

4.  Abdominal  surgery. 

5.  Any  operation  in  which  there  will  be  much 
subsequent  pain. 

6.  Examinations  under  an  anaesthetic  in 
which  complete  muscular  relaxation  is  required. 

After-Effects.  The  absence  of  unpleasant 
effects  following  the  administration  of  this 
anaesthetic  is  one  of  the  strongest  arguments  in 
favour  of  its  use.  Consciousness  is  not  restored 
quite  so  quickly  as  after  nitrous  oxide  alone, 
but  this  is  probably  attributable  to  the  fact 
that  the  administration  is  usually  more  pro- 
longed. Vomiting  does  occasionally  occur, 
and  rarely  momentary  hysterical  excitement; 
these  events  are  both  more  likely  to  supervene 
when  an  excess  of  oxygen  has  been  given  at  the 
close  of  the  operation  to  restore  the  patient  to 
consciousness. 

Di/jiculties  and  Dangers.  Gas  and  oxygen  is 
probably  the  safest  anaesthetic  known ;  no 
fatalities  caused  by  it  have  been  reported  up 
to  the  present  time,  although  many  thousands 
of  administrations  have  been  carried  out.  It 
is  true  that  this  anaesthetic  has  not  been  indis- 
criminately used  by  the  inexperienced  man,  but 
has  remained  almost  entirely  in  the  hands  of 
the  expert  :  nevertheless,  danger  may  be  said 
to  be  practical^  non-existent,  though  the 
successful  administration  presents  some  diffi- 
culty. The  careful  selection  of  suitable  cases 
is  almost  as  important  as  the  possession  of  the 
requisite  skill.  For  instance,  an  attempt  to 
give  gas  and  oxygen  to  an  alcoholic  subject  for 
a  rectal  or  vesical  operation  would  almost 
certainly  end  in  failure.  It  is  evident  that  the 
addition  of  oxygen  removes  the  dangers,  slight 
though  they  msij  be,  which  accompany  nitrous 
oxide  anaesthesia.  Thus  gas  and  oxygen  may 
be  safely  given  in  many  of  those  cases  in  which 
nitrous  oxide  alone  is  contra-indicated  owing 
to  the  risks  consequent  upon  deprivation  of 
oxygen.  H.  E.  G.  B. 

ETHER,    CLOSED 

This  method  consists  in  inducing  anaesthesia 
by  means  of  ether,  together  A\ath  a  limited  and 
known  proportion  of  air-supph\  There  are 
several  methods  of  administering  ether  in  this 
manner — 

1.  Ether  only. 

2.  Ethyl-chloride-ether   sequence. 

3.  Nitrous-oxide-ether  sequence. 

1.  Is  not  recommended  because  of  the  un- 
pleasant sensations  to  the  patient  while  narcosis 


is  being  induced,  and  the  great  tendency  to 
cough  caused  by  the  irritation  set  up  by  the 
ether  in  the  early  stage  of  induction,  which 
can  only  be  avoided  by  prolonged  practice  and 
experience  on  the  part  of  the  anaesthetist. 

2.  Has  onlv  one  advantage  over  the  nitrous- 
oxide-ether  sequence,  viz.  that  the  apparatus 
is  more  portable ;  but  its  disadvantages  are 
very  great,  e.  g.  extreme  unpleasantness  of 
taste  and  smell  in  the  induction  stage ;  op- 
pressive sense  of  suffocation;  additional  risk 
to  the  patient  (as  there  have  been  a  consider- 
able number  of  fatalities  due  to  the  use  of  ethyl - 
chloride) ;  and  the  unpleasant  after-effects, 
which  are  very  much  more  than  after  the 
nitrous-oxide-ether  sequence. 

3.  For  general  safety,  ease  in  administration, 
and  actual  comfort  to  the  patient,  the  nitrous- 
oxide-ether  sequence  is  most  strongly  recom- 
mended for  general  purposes.  On  that  account 
it  is  the  method  to  be  described  in  this  section. 

Closed  Ether  by  the  Nitrous-Oxide-Ether  Sequence 

Advantages.  For  prolonged  anaesthesia,  that 
is  for  the  anaesthesia  of  longer  duration  than 
that  procured  by  nitrous  oxide  alone,  or  nitrous 
oxide  and  oxygen  combined,  the  nitrous-oxide- 
ether  sequence  is  undoubtedly  the  safest.  All 
statistics  prove  the  death  incidence  of  this 
system  to  be  far  smaller  than  that  of  chloroform, 
the  proportion  varying  according  to  different 
authorities  from  one  to  five  up  to  one  to  six. 
In  other  words,  it  is  quite  five  times  as  safe  as 
chloroform. 

For  the  comfort  of  the  patient  the  induction 
of  anaesthesia  hj  this  method  is  less  objection- 
able than  by  any  other.  The  rapid  onset  of 
unconsciousness  brought  about  by  the  nitrous 
oxide  is  of  great  advantage,  as  the  patient  does 
not  have  to  endure  the  smell  of  the  ether  wliich 
he  mil  not  inhale  until  he  is  unconscious,  thus 
avoiding  voluntary  "holding  the  breath"  and 
decreasing  the  liability  to  cough. 

It  is  the  most  rapid  method  of  obtaining  a 
complete  anaesthesia,  which  can  be  prolonged 
for  any  reasonable  length  of  time. 

It  is  the  easiest  system  for  the  medical  man 
I  to  learn  the  administration  of ;  the  ease  to  the 
1  anaesthetist  being  greater  and  the  risk  to  the 
patient  less  than  in  any  other  system. 

Alcoholic  subjects  can  be  anaesthetized  by  this 
means  when  they  are  too  impregnated  -wdth 
the  poison  to  take  any  other  anaesthetic ;  and 
in  cases  of  aortic  valvular  disease  and  myocarditis 
it  is  the  only  one  that  can  be  administered  with 
any  safety.  Furthermore,  the  sequence  can 
be  continued,  if  desired,  by  the  use  of  chloro- 
form on  an  open  lint  mask  if  the  operation 
takes  a  longer  time  than  is  desirable  for  the 
prolonged  use  of  the  closed  ether  method. 
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Contra-indications  may  be  considered  as  due 
to— 

(a)  Condition  of  the  patient. 

(6)  Variety  of  operative  procedure. 

(c)  General  conditions. 

(a)  The  nitrous  oxide  bag  and  the  necessity 
of  applying  the  face-piece  close  to  the  face  is 
inclined  to  alarm  children  and  make  them 
struggle  more  than  they  Mould  when  an  anaes- 
thetic is  administered  by  an  open  method. 
Ether  is  likely  to  cause  bronchial  irritation  in 
young  children  ■with  consequent  evil  after- 
effects, while  the  hypersecretion  from  the  mucous 
membrane  of  the  pharynx  and  respiratory  tract 
caused  by  the  ether  tends  to  an  obstruc- 
tion in  the  narrow  air-passages.     This 

last  phenomenon   makes    this    system 
quite  unsuited  for  anaesthetizing  infants, 
and  the  younger  the  children  the  more 
unsuited  are  they  for  the  nitrous-oxide- 
ether  sequence.     Xo  child  under  eight 
years  of  age  should  be  anaesthetized  by 
this  method.     In  all  cases  where  there 
is  any  'pulmonary  disease,   e.  g.   bron- 
chitis, emphysema,  phthisis,  this  system 
is  to  be  avoided,  as  the  tendenc}^  to 
hypersecretion  in  the  air-passages  will 
aggravate  the   pathological   condition. 
Asthmatics   frequently   take   it    badl3^ 
Aged  patients  also  have  a  tendency  to 
bronchitis    after    this    anaesthetic    has 
been  administered.     Owing  to  the  in- 
crease of  arterial  tension  patients  with 
arterial   degeneration  or   a  tendency  to 
hcemorrhage  should  not  have  ether,  and 
as  it  is  said  to  induce  suppression  of 
urine  the  presence  of  renal  disease  is  a 
contra-indication.      When    the    mitral 
valve  is  diseased  so  that  the  pulmonary 
circulation  is  affected  ether   must   be 
avoided  as  it  may  aggravate  the  con- 
dition.    When   the   patient   has  anky- 
losis of  the  jaw  the  difficulty  of  keeping 
the  tongue  forward  and  the  air-passages 
clear  is  so  great  that  this  method  is  inadvisable. 
When  the  mouth  is  not  relatively  clean  there  is 
a  greater  risk  of  inlialing  septic  matter,  owing 
to  the  increased  secretion  of  saliva,  than  when 
chloroform  is  used,  with  the  consequent  onset 
of  a  septic  condition  of  the  bronchi  or  lungs, 
so  that  the  presence  of  carious  teeth,  pyorrhoea 
alveolaris,     etc.,     should     completely    contra- 
indicate  the  use  of  this  method. 

(b)  Ether  vapour  is  extremely  inflammable 
and  when  mixed  with  air  detonates  violently 
near  a  flame,  hence  its  employment  is  inadvisable 
in  operations  Avhicli  require  the  use  of  the  actual 
cautery  or  any  naked  lights.  For  operations 
about  the  face,  nose,  mouth  and  pharynx  which 
require  prolonged  anaesthesia  with  the  mouth 


uncovered  this  method  cannot  be  used.  For 
ophthalmic  operations  the  anaesthetist's  appar- 
atus takes  up  so  much  space  as  to  incommode 
the  operator,  and  similarly  in  most  operations 
on  the  neck  ;  while  in  operations  on  the  brain 
the  dilatation  of  the  blood-vessels  is  so  undesir- 
able that  most  surgeons  object  to  the  use  of 
ether. 

(c)  This  method  can  only  be  employed  when 
the  anaesthetist  has  the  complete  apparatus,  and 
it  must  frequently  happen  in  the  country,  or 
at  other  emergency  operations,  that  this  is  not 
at  hand  or  that  its  lack  of  portability  renders  its 
use  impossible.  In  extremes  of  temperature, 
too,  it  may  be  contra-indicated.     Ether  boils 
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Fig.  3. — Closed  Ether  ApjDaratus. 

at  95°  to  96°  F.,  and  so  it  cannot  be  used 
when  the  temperature  is  high,  and  when  there 
is  extreme  cold  it  is  difficult  to  vaporize,  so 
that  warming  the  metal  portion  of  the  apparatus 
is  always  advisable  at  such  times. 

Apparatus.  (Fig.  3.)  This  consists  of  two 
nitrous  oxide  cj'linders,  Morked  by  means  of 
a  footscrew ;  rubber  tubing  connecting  the 
cylinders  to  a  large  rubber  bag,  to  act  as  a 
receptacle  for  the  nitrous  oxide  gas,  which  in 
turn  is  coimected  by  means  of  a  metal  tube 
arranged  with  suitable  valves,  to  the  Clover's 
portable  regulating  inhaler.  This  consists 
of  a  metal  dome-shaped  hollow  receptacle 
through  which  passes  a  hollow  cylinder  open 
at  both  ends.     This  cylinder  has  in  one  side 
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two  apertures  which  communicate  with  the 
ether  chamber,  and  through  the  cyhnder  runs 
a  tube,  to  the  upper  end  of  which  the 
nitrous  oxide  bag  is  attached,  and  to  the  other 
end  the  face-piece.  This  tube  has  also  two 
apertures  and  to  it  is  connected  a  pointer, 
which  indicates  its  position  on  the  scale  outside 
the  receptacle.  When  the  indicator  is  at  0 
there  is  a  direct  communication  between  the  two 
ends  of  the  tube,  the  apertures  being  so  adjusted 
that  the  ether  chamber  is  cut  off ;  when  the 
indicator  is  at  F.  the  air  from  the  bag  must  go 
completely  through  the  ether  chamber  to 
reach  the  face-piece,  owing  to  the  position  of 
the  respective  apertures ;  while  between  these 
points  only  such  proportion  of  air  passes  through 
the  ether  chamber  as  is  indicated  by  the  pointer. 
The  ether  reservoir  is  filled  through  a  properly 
arranged  opening,  where  the  indicator  shows 
0,  and  the  lower  part  is  surrounded  by  a 
water-jacket  in  order  to  moderate  the  extremes 
of  temperature  that  the  ether  evaporation 
might  otherwise  cause.  It  is  necessar}^  to  have 
another  rubber  bag  open  at  one  end  to  fit  into 
the  Clover's  inhaler  when  the  nitrous  oxide 
bag  is  removed.  This  should  be  so  arranged 
with  a  stopcock  that  when  necessary  an  oxygen 
cylinder  can  be  connected  thereto  Id}'  means  of 
a  rubber  tube. 

Preparation  and  Administration.  The  previous 
preparation  Avill  not  differ  from  that  followed 
for  the  other  systems  of  anaesthesia,  but  it  is 
important  that  the  apparatus  be  in  complete 
readiness  before  the  administration  begins.   The 
ether  receptacle  should  be  warmed  by  passing 
hot  water   through   the    Clover's    inhaler   and 
then  filled  M'ith  pure  ether  from   a   one   and 
iihree-quarter  ounce  measure.     It  is  now  con- 
nected  with   the   face-piece,   which    has    been 
cleansed    previously    with    eau-de-Cologne    or 
other  perfume,   and   the   nitrous  oxide  bag  is 
connected  with  the  upper  part.     The  other  bag 
should  be  in  a  convenient  place  such  as  hang- 
ing on  to  the  anaesthetist's  overall.    The  patient 
is  lying  in  the  dorsal  .position  on  the  operating 
table,    the    face    looking     upwards     at    first, 
the  shoulders   lying   on   the   pillow   on   which 
the  head  rests  and   the   fingers  of   the  hands 
intertwined  over  the   abdomen.     The    nitrous 
oxide  bag  being  partly  filled  and  cut  off  from 
the    ether   receptacle,    the    indicator    pointing 
to    0,    the    face-piece,    the    edges    of     which 
have  been  smeared  with  vaseline,  is  carefully 
adjusted  to  the  face  so  that  no  air  can  get  under 
the  edges,  and  the  patient  allowed  to  take  a 
few  breaths  of  air  through  the  apparatus.     The 
nitrous  oxide  valve  (5)  is  then  opened  so  that 
the  patient  inhales  the  gas  and  exhales  through 
the  valve  (4),  while  air  can  be  added  by  raising 
the  face-piece  slightly  at  the  end  of  inspiration, 
which  precaution  should  be  taken  during  the 


first  half-dozen  breaths.  When  the  breathing 
indicates  unconsciousness,  the  ether  reservoir 
is  slowly  rotated  towards  1 ,  and  on  to  midway 
between  1  and  2,  when  the  nitrous  oxide  caia 
be  turned  off,  the  bag  removed,  and  the  ether 
bag  connected.  The  rotation  must  be  con- 
tinued slowly  and  some  twenty  breaths  be 
taken  between  0  and  1,  and  the  same  number 
between  I  and  IJ,  and  so  on  up  to  2 J,  or 
even  3,  and  in  alcoholic  subjects  up  to  F., 
full.  Thereafter  the  indicator  at  1^  or  2  will 
usually  be  sufficient  to  keep  the  patient  com- 
pletely anaesthetized.  As  soon  as  there  is  suffi- 
cient muscular  relaxation  to  allow  of  it  the 
head  should  be  turned  to  one  side  so  that  the 
saliva  will  drain  from  the  mouth  instead  of 
resting  at  the  back  of  the  pharynx,  being  swal- 
lowed, or  inspired.  One  end  of  a  gauze  plug 
should  be  inserted  between  the  molar  teeth 
and  cheek  at  the  side  on  Avhich  the  head  is 
reclining  and  the  other  end  rest  on  a  towel  on 
the  pillow  so  that  there  may  be  efficient  drain- 
age. The  forefinger  of  the  unoccupied  hand 
may  be  used  to  press  forward  the  angle  of  the 
jaw,  which  serves  the  purpose  of  assisting  the 
saliva  to  drain  from  the  mouth,  keeping  the 
tongue  forward,  and  the  air-passages  free.  The 
patient  is  now  ready  for  the  surgeon  to  perform 
the  operation.  The  anaesthetist  must  see  that 
the  colour  remains  good  and  the  anaesthesia 
satisfactory.  The  good  colour  can  be  main- 
tained only  by  keeping  the  air-passages  free 
and  by  giving  air  under  the  face-piece  at  about 
one  inspiration  in  four.  If  the  operation  is 
prolonged,  after  half  an  hour,  or  at  most  forty 
minutes,  it  will  be  advisable  to  cease  administer- 
ing the  ether  by  the  closed  method  and  continue 
the  anaesthesia  with  chloroform  or  ether  and 
chloroform  mixture,  q.v.  The  one  precaution 
that  is  necessary  in  changing  from  ether  to 
chloroform  is  to  make  certain  that  the  anaes- 
thesia is  only  light,  and  corneal  and  conjunc- 
tival reflexes  present,  when  the  change  is  made. 

The  signs  and  stages  of  ancesthesia  and  of 
overdose  are  the  same  as  for  administration  of 
open  ether,  q.v. 

Complicatio7is  and  dangers  are  almost  wholly 
due  to  obstruction  of  the  air-passages.  Laryn- 
geal spasm,  with  closure  of  the  rima  glottidis 
may  occur,  but  this  is  always  due  to  the  ether 
vapour  being  too  strong,  and  is  frequently 
preceded  by  an  attack  of  coughing  followed  by 
stridulous  breathing  and  onset  of  cyanosis.  By 
removing  the  face-piece,  allowing  the  patient  to 
"  come  round  "  a  little,  and  then  beginning  the 
admimstration  at  0,  with  a  smaller  and  more 
gradually  increased  amount  of  ether  the  spasm 
will  not  recur.  Fixation  of  the  thorax  owing  to 
spasmodic  contraction  of  the  respiratory  muscles 
may  become  alarming  and  should  be  treated  by 
jerking    the   chin   upwards   and   dragging   the 
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larynx  with  it,  while  abdominal  respiration 
must  be  encouraged  by  compressing  the  floating 
ribs  during  expiration.  Rhythmic  traction  on 
the  tongue,  eighteen  to  twenty-two  times  a 
minute,  is  invariably  successful.  Accumulation 
of  an  excessive  aynount  of  mucus  about  the  epiglottis 
may  cause  obstruction,  but  sponging  out  the 
throat,  turning  the  head  to  one  side,  and  draining 
the  mouth  witli  a  gauze  plug,  should  correct 
this.  Foreign  bodies  in  the  air-passages  are  a 
cause  of  obstruction  which  should  always  be 
in  the  mind  of  the  ansesthetist.  Overdosage 
cannot  occur  if  the  precautions  described  above 
are  followed  and  the  patient  is  not  allowed  to 
become  cyanosed.  Inspiration  into  the  larynx 
of  gastric  contents  or  partially  vomited  matter 
must  be  avoided  by  pushing  the  ether  at  the 
first  sign  of  the  anaesthesia  becoming  light,  b}^ 
pressing  the  jaw  forward,  and  by  inclining  the 
head  to  one  side. 

After-Effects  and  their  Treatment.  The  taste 
and  smell  of  the  ether  from  which  the  patient 
mil  suffer  for  many  hours  after  the  anaesthesia 
is  often  very  worrying  to  him  and  is  best  treated 
by  washing  the  moustaches,  lips  and  gums  with 
a  mixture  of  eau-de-Cologne  and  water  (1  to  2), 
before  he  regains  consciousness ;  and  when  he 
is  able  to  rinse  out  his  mouth  he  will  get  much 
relief  from  the  following  mouth  wash  : — Phenol 
grs.  vi,  acidi  citric,  grs.  v,  eau-de-Cologne  ad 
I  i,  in  two  ounces  of  warm  water.  Vomiting 
is  sometimes  most  troublesome.  The  patient 
usually  vomits  once  or  twice  some  bile-stained 
fluid  containing  mucus,  and  occasionally  the 
vomiting  may  be  even  more  frequent,  but  is 
rarely  alarming  in  its  frequency.  This  is  best 
treated  with  sips  of  Avarm  water,  or  warm  water 
containing  sodium  bicarbonate,  15  grs.  to  the 
ounce.  If  taken  in  larger  quantities  it  is  gener- 
ally returned,  and  it  may  be  advisable  when  the 
vomiting  is  persistent  to  give  half  a  pint  at  a 
time  for  the  purpose  of  washing  out  the  stomach, 
when  the  vomiting  should  cease.  Gastric 
lavage  with  a  stomach  tube  is  seldom  necessary. 
Bronchitis  is  not  an  uncommon  sequel  to  ether 
anaesthesia  and  is  to  be  avoided  by  securing 
efficient  drainage  for  the  saliva  during  the 
administration.  Pneumonia  is  a  rare  but 
undoubted  occurrence  and  is  to  be  avoided  by 
similar  means.  H.  S.  S. 

OPEN    ETHER 

By  the  "  Open  Ether  "  method  is  understood 
any  mode  of  administering  ether  in  which  to 
and  fro  breathing  into  the  open  air  is  freely 
permitted.  Any  apparatus  with  restricted  air- 
way, or  which  necessitates  breathing  through 
valves,  is  not  strictly  admissible  for  giving  open 
ether,  and  will  therefore  not  be  considered  here. 

In  the  early  days  of  ether  administration 
18* 


the  method  used  was  to  pour  ether  on  to  a 
sponge  placed  in  the  apex  of  a  cone  formed  by 
a  folded  towel  which  was  held  over  the  face, 
allowing  free  access  of  air.  This  was  of  course 
a  form  of  open  ether  administration,  but  after 
the  introduction  of  Clover's  inhaler  in  1876 
this  method  was  little  used  and  ether  adminis- 
tration by  closed  methods,  involving  rebreathing 
of  expired  air  and  considerable  limitation  of 
the  entrance  of  fresh  air,  was  the  rule.  During 
recent  years,  however,  open  ether  by  improved 
methods  has  rapidly  become  popular,  and  in 
some  hospitals,  especially  in  America,  it  is 
used  to  the  exclusion,  not  only  of  other  forms 
of  ether  administration,  but  also  practically  of 
all  other  anaesthetics. 

Apj^aratus.  The  apparatus  required  is  simple, 
and  consists  of  a  face-piece  and  some  form  of 
drop-bottle. 

The  Face-Piece.  The  face-piece  most  com- 
monly used  is  a  wire  mask  of  either  the  Esmarch 
or  Schimmelbusch  pattern,  but  preferably 
somewhat  larger  than  those  ordinarily  used  for 
chloroform,  because,  ether  being  given  in 
larger  quantities  than  chloroform,  it  is  desirable 
both  that  there  should  be  a  larger  area  to 
moisten,  and  also  that  this  should  be  somewhat 
farther  removed  from  the  face.  Various  modifi- 
cations of  the  Avire  mask  have  been  introduced 
by  different  anaesthetists,  but  they  do  not 
differ  greatly  in  essentials.  The  mask  is 
covered  either  with  several  layers  of  sterilized 
gauze,  from  ten  to  sixteen,  or  with  one  or  two 
layers  of  stockingette.  Some  protection  is 
needed  for  the  face.  This  can  conveniently  be 
arranged  by  twisting  a  long  piece  of  gauze  into 
a  ring  which  will  encircle  the  mouth  and  nose 
and  cover  the  eyes ;  or  a  piece  of  gamgee  tissue 
with  an  oval  aperture  can 
be  used  for  the  same 
purpose. 

The  Dro  f -Bottle.  This 
should  be  larger  than 
that  ordinarily  used  for 
chloroform.  An  eight- 
ounce  medicine  bottle 
is  convenient  for  this 
purpose.  It  should  be 
fitted  with  (1)  a  stopper 
through  which  pass  t"\\  o 
small  tubes,  one  short 
and  the  other  longer,  as 
recommended  by  Mr. 
Bellamy  Gardner  (Fig.  4) 
— the  ether  is  poured 
through  one  tube,  the 
rate  of  flow  being  regu- 
lated by  a  finger  pressed 
upon  the  other — or  (2)  the  bottle  is  fitted  with  an 
ordinary  cork  in  which  a  groove  has  been  cut 
on  either  side,  one  smaller  than  the  other.     In 


Fig.  4.  —  Bellamy- 
Gardner's  Ether 
Drop-Bottle. 
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the  larger  groove  should  be  laid  a  wick  along 
which  the  ether  is  to  run.  This  may  be  either 
a  strand  of  gauze  cut  long  enough  to  reach 
nearty  to  the  bottom  of  the  bottle,  or  a  pledget 
of  cotton-wool  twisted  into  a  point.  The  drops 
will  vary  in  size  according  to  the  thickness  of  the 
pledget  and  the  shape  of  the  point,  being  larger 
if  this  is  blunt  and  smaller  if  it  is  pointed. 
Some  anaesthetists  use  two  bottles,  one  with 
a  larger  wick  for  induction  and  another  with  a 
smaller  one  for  subsequent  use.  With  a  little 
practice,  however,  the  rate  of  flow  of  the  ether 
can  be  readily  regulated  by  tilting  the  bottle. 
Loosening  or  tightening  the  cork  Avill  also 
increase  or  diminish  the  rapidity  of  the  flow. 
If  desired,  the  ether  can  be  used  direct  from  the 
bottle  or  can  in  which  it  is  supplied,  this  being 
fitted  with  a  cork  of  suitable  size. 

Other  inhalers  on  the  principle  of  the  original 
towel  cone  were  until  recently  much  used  for 
the  administration  of  open  ether.  Rendle's 
mask  is  the  best  known  of  these.  Into  the  upper 
end,  which  is  perforated  to  admit  air,  a  sponge 
is  fitted.  Ether  is  poured  on  to  the  sponge 
from  the  inside  in  small  quantities  at  a  time. 
The  objection  to  these  inhalers  is  that  the  supply 
of  ether  being  intermittent,  the  strength  of  the 
vapour  varies  and  cannot  be  so  gradually 
increased  or  kept  constant  as  in  the  method  to 
be  described. 

Method  of  Administration.  Induction  by 
open  ether  is  comparatively  slow,  but  is  not  as  a 
rule  unpleasant  to  the  patient.  If  the  ether  is 
given  slowly  and  the  strength  only  gradually 
increased  there  is  no  pungent  odour,  and  no 
feeling  of  suffocation  is  produced.  The  patient's 
head  should  be  slightly  inclined  to  one  side. 
If  the  teeth  are  defective  and  the  jaw  falls  in, 
a  prop  should  be  placed  between  the  gums,  or 
instead  of  this  the  anaesthetist  may  insert  liis 
thumb  and  hold  down  the  tongue.  The  ring 
of  gauze  or  gamgee  tissue  already  described 
should  be  laid,  either  moist  or  dry,  upon  the 
face,  covering  tlie  eyes.  The  mask  is  allowed 
to  rest  upon  this,  and  ether  should  be  dropped 
slowly  on  to  the  lower  part  of  the  outside  of  the 
mask.  The  ether  should  be  given  cautiously 
at  first,  the  amount  being  very  gradually  in- 
creased, and  diminished  if  there  is  any  tendency 
to  cough  or  a  feeling  of  suffocation  is  complained 
of.  After  the  first  beginning  the  whole  surface 
of  the  face-piece  should  be  kept  uniformly 
moist.  During  the  early  part  of  induction  the 
anaesthetist  should  encourage  the  patient  to 
talk  and  should  keep  up  a  conversation.  "Wlien 
signs  of  unconsciousness  appear  the  ether  may  be 
given  more  rapidly,  and  at  this  stage  it  is  well  to 
wrap  round  the  base  of  the  mask  either  more 
folds  of  gauze  or  a  towel.  If  need  be,  extra 
layers  of  gauze  may  also  be  laid  on  the  top. 

Anaesthesia    usually    proceeds    quietly    and 


deepens  gradually.  There  is  rarely  any  serious 
struggling,  and  there  should  not  be  much 
mucus  unless  the  ether  has  been  given  too 
freely.  The  breathing  deepens  and  becomes 
slightly  snoring,  but  is  much  less  deep  than 
is  usual  in  etherization  by  the  closed  method. 
Occasionally  a  condition  of  "sub-anaesthesia" 
supervenes,  with  quiet  breathing  and  absence 
of  lid  reflex,  which  may  deceive  the  anaesthetist 
until  the  first  incision  produces  vigorous  move- 
ment. Complete  abdominal  relaxation  is  not 
always  obtained  readily,  and  in  the  case  of 
muscular  subjects  it  may  be  advisable  to  raise 
the  mask  shghtly  so  as  to  admit  air  more  freely 
and  to  deepen  the  anaesthesia  with  chloroform. 
When  once  satisfactory  surgical  anaesthesia  has 
been  obtained  it  is  comparative!}"  easy  to  main- 
tain it  by  the  open  method.  The  condition  of  the 
patient  is  generally  very  satisfactory,  the  colour 
good,  the  circulation  well  maintained,  the 
breathing  regular  and  moderately  deep.  As  a 
rule  a  slight  corneal  reflex  can  be  allowed  to 
persist.  Much  less  ether  will  be  required  than 
was  necessary  during  induction.  By  tilting  the 
bottle  to  the  requisite  angle  the  ether  can  be 
made  to  flow  more  slowly,  but  it  should  be 
sprinkled  over  the  whole  surface  of  the  face-piece 
and  not  directed  to  one  part  onh'.  In  the  latter 
case  the  vapour  is  likely  to  be  more  irritating. 
Freezing  is  sometimes  troublesome,  but  can 
generally  be  counteracted  b}^  a  warm  hand 
upon  the  mask.  It  often  indicates  that  an 
unnecessary  amount  of  ether  is  being  used. 

With  open  ether  there  is  comparatively  little 
tendency  to  shock,  and  patients  will  usually 
stand  prolonged  operations  well,  the  amount 
of  ether  required  being  of  course  proportionally 
less  the  longer  the  anaesthesia  continues 
Recovery  is  often  surprisingly  rapid  and  after- 
sickness  is  not  frequent. 

Advantages  of  Open  Ether.  Open  ether  is  to 
be  recommended  on   the   follo^nng   grounds — 

1.  Simplicity.  The  apparatus  required  is 
readily  obtainable  by  every  practitioner;  it  is 
cleanly  and  can  be  easily  sterflized. 

2.  Safety.  The  method  is  safe  even  in  the 
hands  of  inexperienced  administrators,  certainly 
much  safer  than  chloroform  or  its  mixtures. 
There  is  comparatively  little  risk  of  giving  an 
overdose,  and  danger  signals  are  generally 
easily  recognized. 

3.  Diminished  Cyanosis  and  Mucus.  There 
should  be  no  tendency  to  cyanosis  Avith  open 
ether.  If  the  airway  be  kept  free,  which  is 
generally  easy,  the  face  remains  of  normal 
colour,  or  is  slightly  flushed.  The  secretion 
of  mucus  is  generally  less  than  with  the  closed 
method.  It  may,  however,  be  troublesome  in 
some  cases,  but  these  become  less  frequent  as 
the  administrator  gains  experience  in  the 
method. 
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4.  Convenience  to  the  Surgeon.  The  moderate 
depth  of  the  respirations,  as  compared  with  the 
heavy  laboured  breathing  often  accompanying 
administration  by  the  closed  system,  renders 
open  ether  more  convenient  to  the  surgeon, 
especially  in  abdominal  operations.  It  is  also 
said  that  there  is  less  venous  oozing. 

Disadvantages  of  Open  Ether — 

1.  Length  of  Induction.  Induction  by  open 
ether  is  admittedly  longer  than  by  other 
methods.  It  is  rarely  less  than  six  or  seven 
minutes,  and  may  be  considerably  longer. 
Although  the  process  is  not  unpleasant,  the 
comparatively  long  time  that  elapses  before 
consciousness  is  lost  is  certainly  a  disadvantage 
to  the  patient,  and  the  length  of  the  total 
duration  is  often  the  same  to  the  surgeon. 

2.  Amou7it  of  Ether  used.  At  least  three  or  four 
ounces  are  generally  required  for  induction, 
and  from  twelve  to  sixteen  ounces  may  be  con- 
sumed during  an  operation  of  an  hour's  duration. 
It  is  true  that  experience  enables  the  adminis- 
tratorto  useless  ether  than  is  required  by  a  novice 
in  the  method,  but  the  amount  certainly  remains 
larger  than  when  a  Clover  or  Hewitt's  inhaler 
is  employed.  The  surrounding  air  may  become 
saturated,  disagreeably  affecting  both  the 
anaesthetist  and  the  bystanders,  and  if  the 
operation  is  performed  in  a  very  small  room 
with  a  fire  burning  may  even  be  a  source 
of  danger.  In  no  case  should  a  flame  or 
cauterj'^  be  allowed  within  several  feet  of  the 
inlialer. 

3.  Refrigeration.  The  continual  evaporation 
of  ether  in  such  close  proximity  to  the  mouth 
and  nose  means  that  a  mixture  of  air  and 
vapour  at  a  low  temperature  is  being  inspired. 
Experiments  have  shown  that  in  a  room  at 
80°  F.  2-1  per  cent,  of  ether  vapour  reduces  the 
temperature  of  the  inhalations  to  30°  F.,  and  five 
per  cent,  to  9°  F.,  causing  a  loss  of  about  21,000 
calories  of  body  heat  for  every  ounce  of  ether 
used.  It  might  reasonably  be  feared  that  this 
cold  inhalation  would  tend  to  the  subsequent 
appearance  of  chest  complications ,  if  not  to  other 
trouble  due  to  the  loss  of  heat.  Such  sequelae  are, 
however,  certainly  not  common.  The  question 
of  the  responsibility  of  ether  for  so-called  ether 
bronchitis  or  pneumonia  is  a  vexed  one,  but  as 
far  as  can  be  ascertained  there  does  not  appear 
to  be  evidence  that  such  complications  are  more 
frequent  in  institutions  where  open  ether  is 
largely  used  than  where  other  methods  are  in 
vogue.  I 

4.  Difficulty  of  obtaining  Deep  Ancesthesia.  ' 
This  difficulty  exists  only  in  certain  cases,  but 
in  the  case  of  robust  male  subjects  and  alcoholics 
it  is,  in  the  opinion  of  many  anaesthetists, 
sufficiently  serious  to  form  a  contra-indication 
to  the  use  of  open  ether  for  patients  of  this 

type.  i 


Methods  of  Dealing  with  the  Disadvantages  of 
Open  Ether.  To  counteract  the  above  dis- 
advantages two  methods  are  often  resorted  to  : 
(1)  the  use  of  other  anaesthetics  as  adjuncts, 
and  (2)  the  prehminary  administration  of  a 
narcotic. 

1.  With  regard  to  the  first  method,  many 
anaesthetists,  in  order  to  shorten  induction, 
prefer  to  induce  with  C.E.,  A.C.E.or  the  ethyl- 
chloride  C.E.  sequence,  subsequently  using 
open  ether  alone.  Some  begin  with  chloroform ; 
in  this  case  it  is  weU  to  pass  to  ether  after 
consciousness  is  lost,  but  before  induction  is 
complete. 

In  cases  where  it  is  difficult  to  maintain 
satisfactory  muscular  relaxation  a  little  chloro- 
form or  C.E.  may  be  given  occasionally  to 
deepen  the  anaesthesia. 

2.  Preliminary  dosage  with  a  narcotic  is  of 
service,  because  it  is  found  that  if  a  patient  has 
been  partially  narcotized  a  smaller  amount  of 
ether  or  chloroform  is  required  to  produce 
and  maintain  surgical  anaesthesia.  The  drug 
generally  used  is  morphia,  either  alone  or  in 
combination  with  scopolamine.  Scopolamine 
is  also  a  narcotic,  but  differs  from  morphia  in 
that  its  effect  upon  the  respiration  is  stimulating 
instead  of  depressing.  The  combination  of  the 
two  drugs  has  apparently  a  greater  narcotic 
effect  than  an  equivalent  dose  of  either  alone. 
The  addition  of  atropine  is  also  of  value,  especi- 
ally before  ether,  in  order  to  prevent  salivation 
and  the  production  of  mucus.  Scopolamine 
also  acts  in  this  direction,  but  only  to  a  slight 
degree.  The  usual  method  of  procedure  is 
to  give  hypodermically  |  grain  of  morphia 
and  from  ^^  to  y^  grain  each  of  scopolamine 
and  atropine  about  one  to  one  and  a  half  hour 
before  the  operation.  By  the  time  the  anaesthetic 
is  to  be  given  the  patient  will  be  in  a  drowsy, 
somewhat  lethargic  condition,  but  should  not 
be  so  deeply  narcotized  as  not  to  answer  when 
spoken  to.  Ether  is  administered  in  the  manner 
already  described,  and  the  patient  passes  quietly 
and  fairly  rapidly  into  a  condition  of  surgical 
anaesthesia.  Sometimes,  owing  to  the  morphia, 
the  breathing  may  be  very  shallow  from  the 
beginning,  and  in  these  cases  induction  will  be 
less  rapid  and  may  not  be  much  shorter  than 
when  no  drug  has  been  given. 

It  is  not  always  easy  to  decide  when  the 
patient  is  "ready."  The  corneal  reflex  often 
disappears  at  an  early  stage.  The  patient  may 
be  quite  flaccid  and  irresponsive  to  slight 
stimuli,  but  may  be  roused  by  the  surgeon's 
knife.  On  the  other  hand,  in  some  cases  the 
operation  may  be  commenced  while  the  con- 
junctival reflex  is  still  present.  The  size  of 
the  pupil  also  is  of  less  value  as  a  guide 
than  in  ordinary  anaesthesia.  The  pupils  are 
generally  moderately  dilated  before  the  opera- 
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tion,  and  frequently  remain  unchanged  during 
induction,  but  as  the  operation  proceeds  they 
tend  to  contract. 

Anaesthesia  can  be  maintained  with  a  very 
small  quantity  of  ether.  Often  when  the 
operation  has  been  some  time  in  progress  the 
occasional  sprinkling  of  a  few  drops  on  the  face- 
piece  is  all  that  is  needed.  The  breathing  is 
often  shallow  throughout ;  the  pulse-rate  tends 
to  fall,  but  the  tension  remains  good.  The 
excellent  colour  of  the  face  throughout  a  long 
operation  and  in  debiUtated  patients  is  often 
very  remarkable.  It  is  probablj^  due  to  the 
scopolamine. 

After  the  operation  the  patient  often  remains 
in  a  condition  of  more  or  less  stupor  for  some 
hours.  This  is  regarded  by  some  as  an  advan- 
tage, by  others  as  the  reverse.  Sickness  is  not 
frequent,  but  it  does  occur  in  some  cases,  and 
may  be  troublesome. 

By  means  of  this  preliminary  narcotizing  the 
use  of  open  ether  is  certainly  facilitated,  and 
cases  which  otherwise  might  present  consider- 
able difficulty  can  be  easily  and  quietly 
anaesthetized. 

Mrs.  Alice  Magan  Kessel,  formerly  anaesthetist 
to  the  Mayos  at  Rochester,  who  administered 
open  ether  there  over  20,000  times,  states  that 
she  prefers  to  use  ether  alone  without  any  pre- 
liminary drug,  but  has  frequently  used  either  J  gr. 
morphia  with  x^og^*  atropine  hypodermically, 
or,  more  recently,  J  gr.  morphia  with  6  gr. 
quinine  by  the  mouth — the  quinine  being  given 
as  a  stimulant. 

There  is  no  doubt  that  open  ether  is  a 
method  of  great  value,  but  it  is  also  true  that 
many  of  its  advantages  can  be  obtained  by 
methods  that  are  not  entirelj'  "  open."  Ex- 
perience in  the  method,  and  to  some  extent 
the  personality  of  the  anaesthetist,  are  doubtless 
important  factors  in  successful  administrations. 

F.  M.  D.  B. 


CHLOROFORM 

Chloroform  is  the  most  portable,  most 
pleasant,  least  distressing  to  the  patient,  most 
universally  apphcable,  and,  at  the  same  time, 
most  lethal  of  all  anaesthetics.  It  can  be  given 
to  a  patient  of  any  age,  and  is  suitable  for  every 
surgical  procedure.  Chloroform  is  a  perfectly 
safe  drug  provided  that  it  is  administered  in 
a  proper  physiological  dose  by  a  careful 
administrator  who  constantly  watches  the 
patient,  sees  that  the  respiration  is  efficiently 
performed  and  well  maintained,  and  who  never 
allows  an  operation  to  be  commenced  until 
the  patient  is  fully  under  the  influence  of  the 
anaesthetic.  The  essentials  of  safe  chloroform 
anaesthesia  are — 


(1)  The  prior  administration  of  atropine 
hypodermically  to  prevent  cardiac  inhibition 
by  blocking  the  vagus ;  (2)  the  use  of  chloro- 
form vapour  in  a  safe  percentage ;  (3)  the 
provision  of  a  free  air-way  and  unremitting 
attention  that  efficient  respiration  is  maintained ; 
and,  finally  (4)  the  attentive  and  intelligent 
graduation  of  the  depth  of  anaesthesia  to 
suit  the  individual  patient,  the  operation  in 
question,  and  the  requirements  of  the  operator. 

Chloroform  kills  by  stopping  the  heart. 
Respiration  may  cease  first,  but  its  cessation 
is  only  a  sign  of  the  heart's  gradual  failure. 
Failure  of  respiration  is  the  result  of  anaemia 
of  the  respiratory  centre  through  the  fall  of 
blood  pressure  below  the  level  necessary  to 
maintain  the  medullary  centres  in  working 
condition.  Death  occurring  during  chloroform 
anaesthesia,  and  due  to  the  drug  itself,  may  arise 
in  two  ways — 

1.  Beflex  cardiac  inhibition. 

(a)  Chloroform  in  too  high  percentage  may 
stimulate  the  cardio-inliibitory  centre  in  the 
medulla,  and  so  stop  the  heart.  This  is  not 
usual,  but  undoubtedly  does  occur,  as  evidenced 
by  momentary  pallor  of  the  face  and  failure 
of  the  pulse. 

(b)  In  the  lighter  stages  of  chloroform 
anaesthesia  the  excitability  of  the  cardio- 
inhibitory  centre  is  increased,  and  it  is  hyper- 
excitable  to  reflex  stimulation.  Any  stimulus, 
such  as  the  pain  of  the  surgeon's  knife,  the 
mere  act  of  vomiting,  the  apphcation  of  the 
faradic  current  to  test  nerve  continuity,  e.  g. 
in  operations  on  the  bracliial  plexus  and  its 
branches,  may  induce  cardiac  inhibition. 

Both  these  forms  of  reflex  cardiac  inhibition 
are  fortunately  not  common,  but  do  undoubtedly 
occur. 

Nothing  that  the  anaesthetist  can  do  after  it 
has  occurred  is  of  any  real  avail,  though 
commonly  artificial  respiration  by  direct  chest 
compression  tides  the  patient  over  untU  the 
inhibition  passes  off.  Fortunately  it  is  a 
physiological  law  that  the  heart  tends  to  escape 
from  the  inhibition  and  to  beat  again. 

A  diseased  heart,  e.  g.  a  fatty  heart  or  the 
heart  in  cases  of  so-called  status  lymphaticus, 
is  less  likely  to  escape  than  a  normal  heart. 
Death  due  to  this  reflex  inhibition  is  abso- 
lutely preventable  by  prior  administrations  of 
atrophic  hypodermically,  which  should  there- 
fore always  be  done.  By  so  domg  Ave  can 
prevent  these  dramatic  deaths  occurring  often 
even  before  an}^  operative  procedures  have 
been  commenced.  It  is  more  especially  during 
the  early  period  of  its  administration  that 
chloroform  is  so  apt  to  cause  cardiac  syncope. 
Cardiac  sjmcope  so  produced  is  due  to  the 
specific  action  of  chloroform  on  the  cardio- 
inhibitory  centre  in  the  medulla,  rendering  that 
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centre  hyper-excitable  to  stimuli  insufficient 
to  stimulate  it  at  ordinary  times  and  apart 
from  the  action  of  chloroform.  Cardiac  s^Ticope 
so  produced  is  dangerous,  because  it  gives  no 
}  warning.  The  heart  stops  before  the  respiration 
i  or  synchronously  with  it.  The  requisite  dose 
of  atropine  is  '00002  mg,  per  kilo,  of  body 
I  weight.  That  is,  .t^o  to  rio  gr-  for  a  child 
j  under  two  years  of  age ;  y^  gr.  for  a  child  of 
i  two  years  and  upwards ;  ^V  to  -V  gr.  for  an 
!  adult.  It  is  best  given  in  divided  doses,  the 
first  half,  one  hour  before  the  proposed  time 
of  operation,  the  second  half,  twenty  minutes 
before  the  anaesthesia  is  commenced.  The 
effect  of  a  dose  of  atropine  in  blocking  the 
vagus  and  so  preventing  cardiac  inhibition 
commences  in  twenty  minutes  and  persists  for 
three  to  three  and  a  half  hours,  ample  time  for 
most  operations.  Even  the  smallest  children 
have  never  violently  or  miduly  objected  to  the 
prick  of  the  hypodermic  needle,  provided  the 
administrator  is  tactful  and  the  needle  as  fine 
and  as  sharp  as  possible. 
2.  Direct  action  upon  the  heart. 
The  chloroform-laden  blood  reaching  the 
cardiac  muscle  cells  gradually  weakens  their 
beat  (whether  this  is  due  to  the  direct  action 
of  the  chloroform  upon  the  nerve  endings  or 
upon  the  muscle  cells  matters  little  so  far  as 
the  practical  anaesthetist  is  concerned).  The 
heart  dilates,  beats  less  and  less  powerfully, 
and  the  blood  pressure  gradually  falls  lower  and 
I  lower.  A  time  is  reached  Avhen  the  blood 
1  pressure  is  so  low  that  the  respiratory  centre 
!  in  the  medulla  becomes  anaemic  and  the 
respirations  gradually  fail.  Here,  then,  is  the 
reason  for  the  incessant  watching  of  the  patient's 
respiration  by  the  anaesthetist.  The  watchful 
anaesthetist  will  immediately  lessen,  or  alto- 
gether -withdraw,  the  dose  of  chloroform  and 
take  every  measure  to  ensure  the  respiratory 
act  being  restored  to  its  normal  efficiency. 
With  artificial  respiration  efficiently  carried 
out  every  patient  is  easily  saved,  for  with  a 
lessened  dose  of  chloroform  the  cardiac  cells 
recover,  the  heart  beats  more  and  more  strongly, 
and  the  blood  pressure  rises  again.  The  re- 
spiratory centre,  again  supplied  with  blood, 
commences  to  act,  and  normal  respiration  is 
restored.  N.B. — Death  arising  in  this  way  is 
not  preventable  by  the  administration  of 
atropine,  but  it  cannot  occur  if  the  anaesthetist 
conscientiously  devotes  himself  incessantly  to 
watching  the  respiration  and  skilfully  regulates 
the  dose  of  chloroform  to  the  requirements  of 
the  individual  patient. 

Chloroform  may  be  administered  in  a  variety 
of  ways — from  the  simple  method  of  dropping 
the  drug  on  to  a  piece  of  Unt,  handkerchief, 
towel,  etc.,  to  the  elaborate  and  scientifically 
more  accurate  apparatus  of  Du  Bois,  Vernon 
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Harcourt  and    others.     These    apparatus    may 
be  divided  into  two  classes — 

1.  Those  in  which  air  laden  with  chloroform 
in  scientifically  measured  percentage  is  pumped 
to  the  patient,  and  (2)  those  in  which  the 
patient  aspirates  the  air  for  himself  over  the 
surface  of  chloroform. 

Of  these  the  former  are  to  be  preferred,  but 
up  to  the  present  such  apparatus  of  this  t5rpe 
as  are  on  the  market  are  not  portable  enough. 
The  objections  to  apparatus  of  the  latter  type 
on  the  ground  of  asphyxiation  of  the  patient, 
etc.,  are  untenable  in  practice. 

It  is  a  commonly  accepted,  but  not  strictly 
accurate,  fact  that  a  higher  percentage  of 
chloroform  than  five  per  cent,  is  lethal.  Ex- 
ceptionally three  per  cent,  is  needed  to  induce 
anaesthesia  in  certain  patients ;  but  usually 
two  per  cent,  is  all  that  is  necessary.  Anaesthesia 
once  induced  is  easily  maintained  with  per- 
centages of  0*5  per  cent,  or  lower. 

It  has  been  calculated  that  the  percentage 
of  chloroform  respired  by  a  patient  when  the 
drug  is  administered  by  keeping  an  area  the 
size  of  the  palm  of  a  man's  hand  of  folded  lint 
or  towel  wet,  but  not  dripping,  with  chloroform, 
held  at  about  three  inches  from  the  face,  is 
roughly  4'5  per  cent.  This  is,  however,  un- 
necessarily high,  and  the  employment  of  such 
a  mode  of  administering  chloroform  by  the 
so-called  "  douche  "  method  is  as  dangerous 
to  the  patient's  hfe  as  it  is  unscientific  and 
foolhardy  on  the  part  of  the  administrator. 
Consequently  every  conscientious  anaesthetist 
should,  whenever  practicable,  avail  himself  of 
a  more  scientifically  accurate  method  of  measur- 
ing his  drug.  No  wise  man  guesses  the  dose 
of  a  poison  that  he  is  about  to  administer  to 
a  patient  in  a  mixture,  and  there  is  no  poison 
(except,  perhaps,  cyanide)  so  swiftly  lethal  as 
chloroform  in  improper  doses ;  therefore  it  is 
a  childish  objection  to  refuse  to  avail  oneself 
of  an  accurate  apparatus,  on  the  plea  that  it 
is  not  the  apparatus  but  the  man  behind  the 
apparatus  that  ensures  safety  to  the  patient. 
No  man,  be  he  ever  so  skilful,  is  the  worse  for 
having  a  good  instrument. 

Most    patients,    when    conscious,     normally 
breathe   through   their  noses ;   some,  however, 
I  breathe    through    their    mouths.     In    an    un- 
conscious person  nasal  breathing  is  not  always 
sufficient  to  secure  efficient  passage  of  the  air 
into   and    out    of    the    lungs.     The  invariable 
duty  of  the  anaesthetist  is  to  secure  and  maintain 
a  free  air- way  for  his  patient,  and  some  method 
of  obtaining  an  air-way  through  the  mouth  is 
commonly  necessary.     It  is  often  sufficient  to 
push   the   lower   jar   forward   until    the   lower 
incisor  teeth  are  in  front  of  the  upper,  and  so 
j  maintain  it  by  pulling  up  the  jaw.     In  some 
1  patients    {e.  g.    edentulous    people)    this    is    in- 
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sufficient — owing  to  the  valvular  action  of  the 
lips  closing  the  air-way  in  inspiration — and 
oral  breathing  has  to  be  obtained  by  keeping 
the  lower  jaw  forward  by  means  of  pressure 
apphed  behind  one  or  both  angles  of  the  inferior 
maxilla.  This  may  be  insufficient,  and  the 
emploj'nient  of  a  gag,  mouth-prop,  or  specially 
designed  air-Avay  becomes  necessary.  Lastly. 
some  patients  require  the  mouth  to  be  propped 
open  and  the  tongue  held  out — or  even  the  use 
of  the  "  air-way  "  as  well.  Such  an  air- way 
is  a  metal  ring  A\-ith  an  india-rubber  tube  lying 
on  top  of  the  tongue  and  depressing  it ;  but  a 
piece  of  stout  rubber  drainage  tube  projecting 
between  the  gums  and  reaching  to  the  pharynx 
behind  is  equally  effectual,  the  mouth  being 
propped  open  \\itli  a  gag,  prop,  or  even  an 
ordinary  cork.  One  precaution  which  should 
invariably  be  employed  is  to  have  a  piece  of 
chain  or  string  attached  to  every  prop,  air-way, 
cork  or  tube  so  introduced  into  the  mouth  and 
counterbalanced  with  another  prop,  etc.,  or 
tied  to  the  patient's  ear  or  to  the  anaesthetist's 
hand. 

^Vliilst  on  the  subject  of  holding  out  the 
tongue,  the  use  of  tongue  forceps  of  the  ordinar}- 
pattern  is  to  be  strongly  deprecated  as  inhuman. 
The  use  of  "  tongue  chps,"  a  stitch  through  the 
tongue,  or  holding  the  tongue  -v^ith  a  piece  of 
lint  or  corner  of  a  towel  held  in  the  anaesthetist's 
fingers  are  methods  far  pleasanter  to  the  patient, 
which  ensure  no  subsequent  recriminations,  as 
the  small  wound  caused  by  the  cKp  or  stitch  is 
practicaUj^  never  noticed  by  the  patient  on 
recovering  consciousness,  whilst  the  pain  of 
a  tongue  crushed  and  bruised  by  the  ordinary 
tongue  forceps  is  of  long  duration. 

One  more  adjunct  to  really  safe  chloroform 
anaesthesia,  and  we  can  pass  to  the  actual 
methods  of  administration.  Pure  chloroform 
when  administered  to  a  patient  causes  a  fall 
of  blood  pressure.  The  patient  does  not  become 
anaesthetic  until  the  blood  pressure  has  fallen 
to  a  certain  level,  which  varies  with  each  patient. 
Chloroform  pushed  further  than  necessary 
causes  a  still  loAver  fall  of  blood  pressure. 
Chloroform  pushed  to  its  final  physiological 
effect  causes  the  blood  pressure  to  fall  to  zero. 
Various  drugs  have  from  time  to  time  been 
added  to  chloroform  with  a  view  to  preventing 
this  marked  fall  of  blood  pressure.  Of  all  such 
additions  possibly  absolute  alcohol  is  the  best.  , 
It  certainly  has  the  advantage  of  rendering 
the  smell  of  chloroform  more  pleasant  to  cer- 
tain hj^persensitive  patients.  The  maximum 
advantage  is  obtained  with  ten  per  cent,  of 
added  alcohol.  More  than  ten  per  cent,  onlj'^  I 
dilutes  the  chloroform  without  any  commen- 
surate advantage.  The  mixture  is  easily  pre- 
pared. Take  one  drachm  of  absolute  alcohol 
and  add  it  to  nine  drachms  of  pure  chloroform.   | 


The  use  of  this  mixture — especially  with  very 
young  or  fragile  patients  or  in  long  and  severe 
operations  —  is  very  beneficial.  It  prevents 
(even  in  unnecessarily  high  percentages)  that 
marked  fall  of  blood  pressure  which  is  dangerous 
and  maintains  the  depth  and  frequency  of 
respiration. 

When  called  upon  to  give  an  anaesthetic  be 
confident  in  your  manner,  avoid  all  abruptness 
of  speech  or  movement,  gam  the  patient's  con- 
fidence.    Talk   to   your   patient   tactfullj^   and 
encourage  him.     Do  not  let  others  talk  or  discuss 
operations.     Everything   should   be   quiet  and 
conducive    to    tranquillity.      Remember    that 
the  sense  of  hearing  is  very  acute  in  a  patient 
going  under  an  anaesthetic,  and  just  as  they  are 
recovering  abnormally  so.     All  that  is  said  is 
often  wrongly  interpreted  and  alarms  or  excites 
the  patient.     Whatever  anaesthetic  you  employ, 
and  in  whatever  mode  you  administer  it,  see  to 
it  that  respiration  is  full  and  free.     The  patient 
must  breathe  in,  or  he  A\ill  never  go  under ;  and 
he  must  equalh'  breathe  out,  or  he  will  be  over- 
dosed by  an  accumulation  of  anaesthetic  vapour 
in  his  lungs.     Never  use  any  closely-fitting  face- 
piece,  or  even  anj'  apparatus,  if  the  patient  is 
dyspnoeic  or  frightened.     Start  with  lint  and 
drop-bottle,    change    to    what   you   will  later. 
Whatever  method  or  apparatus  is  adopted  the 
rule     of    administration    remains    the    same. 
Commence  with  the  smallest  dose  that  it  is  in 
the  power  of  yourself  or  the  apparatus  to  measure 
out.     Gradually  and  continuously  increase  the 
strength  of  the  respired  vapour  until  the  patient 
is  under.     Immediately  the  operation  is  fairly 
started    gradually    and    continuously    decrease 
the  percentage  until  the  smallest  dose  of  the 
drug    compatible   vvith    the  maintenance  of  a 
sufficient  depth  of  anaesthesia   is   being  given. 
An  anaesthetist  should  know  the  steps  of  every 
operation  and  should  be  prepared  to  increase 
the  dose  a  little    before   any   stage   requiring 
a   deeper   anaesthesia   is   reached.     No  patient 
needs  to  be  kept  at  the  same  deep  level  through- 
out   a    long    operation,    and    that    anaesthetist 
obtains  the  best  results  who  gives  his  patient  a 
sufficient  yet  minimal  dose.    Starting,  then,  with 
the  smallest  possible  dose,  we  gradually  and 
continuously    increase    its    strength,    watching 
the  respiration  partly  \Aith  our  eyes,  but  mauily 
with  our  ears.     Train  yourself  to  listen  to  the 
patient's  respiration,  and  so  have  your  eyes  free 
to  watch  the  patient's  eyes  and  note  the  colour 
of  his  ears  and  face.     Every  alteration  in  the 
audibihty  and  character  of  the  patient's  respira- 
tion   conveys   a   message   of   information   and 
warning  to  the  attentive  anaesthetist.     Neglect 
this  information  and  your  patient  will  be  too 
lightly  or  too  deeply  under  or,  worse  still,  dead. 
At  first  respiration  is  voluntary  and  not  infre- 
quently much  too  light.     Talk  to  the  patient 
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and  encourage  him  to  breathe  deeply.  "  The 
more  deeply  you  breathe  the  less  strongly  it  -will 
smell,  the  more  quickly  you  will  go  to  sleep.' 
Presently  the  respiration  will  change  and  will 
become  automatic — machine-like — m  its  regu- 
larity. Inspiration  wiW  be  accompanied  by  a 
snore.  Tliis  snore  may  be  due  to  the  falling 
back  of  the  tongUe,  leading  to  the  slackening  of 
the  aryteno-epiglottidean  folds,  and  so  to  their 
flapping  together.  As  they  flap  together  they 
obstruct  respiration.  Inspiration  being  mainly 
a  muscular  effort  on  the  part  of  the  patient, 
chloroform-laden  air  is  sucked  into  the  lungs. 
Expiration  being  mainly  an  elastic  recoil,  is  less 
efficient  in  pumping  out  the  chloroform-laden 
air,  and  consequently  this  obstruction  leads  to 
an  accumulation  of  chloroform  vapour  in  the 
lungs.  This  gradually  leads  to  the  over-dosing 
of  the  patient.  The  moment  you  hear  this 
snore  see  to  the  freedom  of  the  air- way.  Pull 
forward  the  jaw,  get  the  lower  incisors  to  lock 
in  front  of  the  upper,  hold  up  the  jaw.  The 
advancement  of  the  lower  jaw  pulls  the  tongue 
forward,  and  by  tightening  the  aryteno-epi- 
glottidean folds  prevents  this  obstruction  to 
respiration.  Go  on  with  the  chloroform  ad- 
ministration and  the  anaesthesia  deepens.  A 
soft  snore  makes  its  appearance  and  the  patient 
is  ready  for  operation.  Push  the  chloroform 
further  and  the  snore  becomes  noisy,  owing  to 
paresis  of  the  palate  muscles.  The  patient  is 
now  too  deeply  under,  and  the  dose  should  be 
lessened  until  the  soft  snore  reappears.  If  you 
give  too  little  chloroform  the  soft  snore  dis- 
appears, expiration  which  should  be  almost 
inaudible  becomes  prolonged  in  audibility, 
marked,  or  even  accompanied  by  grunting, 
groaning  or  actual  phonation.  The  patient 
is  coming  out  and  you  must  give  a  larger  dose 
of  chloroform.  When  you  increase  or  diminish 
the  dose  of  chloroform  remember  that  it  is  not 
the  dose  you  are  actually  giving  at  the  time  that 
is  acting  on  the  patient — but  the  dose  that  you 
gave  some  httle  time  before,  the  dose  that  has 
been  absorbed  by  the  blood  from  the  alveolar 
air,  carried  to  the  heart,  and  pumped  to  the 
central  nervous  system.  Therefore  increase  or 
decrease  your  amount  for  four  or  six  inspirations 
only,  return  to  your  medium  dose,  and  watch 
the  effect  of  the  increased  or  decreased  dose. 
If  the  stage  of  anaesthesia  is  not  sufficient, 
increase  or  decrease  your  dose  for  another  half- 
dozen  inspirations,  and,  again  returning  to  the 
medium  dose,  watch  the  result.  The  respira- 
tions and  the  eyes  will  tell  you  if  the  anaesthesia 
is  right. 

Mechanical  breathing  witii  a  just  audible 
snore  not  obliterated  by  keeping  the  tongue 
forward,  motionless  eyeballs  -with  no  squint,  and 
a  moderately  dilated  pupil  readily  reacting  to 
light  mean  a  perfect  and  safe  stage  of  anaesthesia. 


Chloroform  in  a  proper  percentage  acts  upon 
the  nervous  system  in  a  definite  physiological 
march.  It  acts  first  upon  the  highest  centres 
of  memory,  thought,  judgment,  etc.,  and  the 
patient  may  struggle  in  a  purposive  way.  The 
central  convolutions  of  the  Rolandic  area  are 
next  affected  and  the  struggles  are  no  longer  pur- 
posive. Automatic  and  reflex  movements  alone 
persist,  and  the  patient  passes  through  a  stage  of 
rigidit}'.  As  the  anaesthesia  deepens  flaccidity 
replaces  the  rigid  stage.  First  the  limbs 
become  flaccid,  then  the  muscles  of  the  neck, 
then  those  of  the  lower  jaw  (fifth  motor  nerve), 
lastly  those  of  the  face  (seventh  facial  nerve),  and 
the  patient  is  ready  for  operation.  The  next 
centres  to  go  under  are  those  of  the  oculo-motor 
nerves.  The  sixth,  fourth  and  third  go  under 
one  after  the  other,  starting  mth  the  sixth. 
Watch  the  eyes  from  the  start  and  the  depth  of 
anaesthesia  can  be  gauged.  At  first  the  pupils 
dilate  and  the  eyeballs  move  purposively;  later 
the  eyes  swing  about  but  no  longer  consciously 
watch  the  anaesthetist.  The  pupils  contract 
to  pin-points  and  the  patient  is  asleep  but  not 
anaesthetic.  Next  the  eyes  squint  in  various 
directions.  Usually  they  squint  first  outwards, 
then  do wTi wards,  then  down  and  in.  Finally 
the  eyeballs  come  to  rest,  looking  straight  for- 
wards with  a  moderately  dilated  pupil.  That 
is,  AA-ith  a  pupil  which  is  a  little  larger  than  the 
pin-point  pupil,  indicative  of  sleep  and  insuffi- 
cient anaesthesia.  Prior  to  this,  if  we  pull  up 
the  patient's  upper  eyelid  he  will  close  his  eye 
forcibly ;  a  little  later,  when  he  is  more  deeply 
under,  this  forcible,  almost  conscious  closure 
is  replaced  by  an  attempt  to  close  the  eye 
by  moving  up  the  lower  lid  only.  These  two 
methods  of  closing  the  eye  constitute  the 
"  lid  reflex."  The  anaesthesia  must  be  deepened 
until  this  reflex  is  abolished.  The  conjunctival 
and  corneal  reflexes  are  next  abolished,  but  the 
usual  method  of  eliciting  them  by  touching  the 
conjunctiva  or  cornea  with  the  finger  is  dis- 
tinctly to  be  deprecated.  A  good  anaesthetist 
does  not  need  to  determine  their  persistence  or 
abolition,  as  the  character  of  the  respiration  and 
the  motionless  non-squinting  eyeballs  tell  him 
all  that  is  necessary.  With  more  anaesthetic 
the  pupils  dilate.  So  long  as  they  readily  react 
to  Hght  the  dose  may  be  persisted  in.  So, 
watching  the  eyes,  we  increase  the  dose  with 
any  return  of  squint  or  marked  movement  of  the 
eyeballs,  and  decrease  the  dose  with  any  decided 
dilatation  of  the  pupils.  Remember,  however, 
that  dilatation  of  the  pupil  is  indicative  not 
only  of  a  deepening  anaesthesia,  but  also  of 
a  lessened  anaesthesia.  A  dilated  pupil  may 
mean  that  the  patient  is  coming  out.  In  that 
case  expiration  will  be  more  marked  or  grunting, 
or  the  respirations  will  be  shallower  or  even 
held  a  httle,  or  the  patient  may  make  swallowing 
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movements.  There  ^^■ill  be  some  squint  or 
movement  of  the  eyeballs,  and  the  pupils 
will  be  noticed  to  be  not  truly  circular,  but 
oval  or  ellipitical.  The  pupils  also  dilate 
reflexly  to  painful  stimuli,  when  the  patient 
is  asphyxiated,  shocked,  or  about  to  vomit. 
Asphyxia  ^^'ill  be  recognized  by  cyanosis ;  shock 
by  pallor  and  clammy  sweatmg ;  vomiting  vriW 
be  presaged  by  holding  the  breath,  swallowing 
movements,  straining,  or  heaving  movements 
of  the  diaphragm.  The  safe  rule  is  to  cut  down 
your  dose  whenever  you  are  in  doubt,  see 
that  the  air-way  is  clear,  and  watch  the  pupils ; 
at  the  same  time  taking  care  that  the  patient 
gets  all  the  diminished  dose  that  you  are  alio  whig 
him.  With,  a  dimhiished  dose  the  patient  will 
give  more  marked  signs  of  coming  out  (e.  g.  con- 
tractions of  the  facial  muscles,  especially  of  the 
upper  face,  or  slight  movements  of  the  thumb 
and  fingers).  Should  he,  however,  have  been 
going  under  too  deeplj'',  the  pupils  ^vill  contract 
and  the  respirations  become  fuller  and  deeper 


again. 


When  certain  whether  the  patient  is  coming 
out  or  not  we  can  once  more  resume  our  higher 
dose  if  necessary,  but  it  is  naturally  better,  when 
in  doubt,  to  consider  the  case  as  one  of  over- 
dosing. It  is  better  to  let  several  patients  even 
vomit  than  allow  one  to  get  into  danger.  Should 
a  patient  be  unfortunately  overdosed  proceed 
as  follows — 

Withdraw  the  anaesthetic,  open  the  mouth, 
pull  out  the  tongue  forcibly.  Pass  a  fuiger  to 
the  back  of  the  throat  and  ascertain  that  there 
is  no  sohd  vomit  or  foreign  body  there.  Next 
vigorously  compress  the  chest  to  drive  out  air, 
anaesthetic,  possible  vomit,  etc.  Having  per- 
formed the  expiratory  act  first,  continue  vriih 
inspiration.  Now  lower  the  patient's  head  and 
chest.  Get  a  bystander  to  inject  strychnine 
(tto  g^-)  or  adrenalin,  pituitary  extract,  etc., 
and  apply  dilute  ammonia  on  a  feather  to  the 
nostrils.  All  the  time  keep  up  the  artificial 
respiration  A^ithout  any  hurry.  Be  careful  in 
compressing  the  chest  to  avoid  pressing  roughly 
on  the  lower  ribs.  The  hver  is  so  turgid  ^nth 
venous  blood  that  it  is  easily  ruptured.  The 
best  and  most  efiicient  method  of  artificial 
respiration  is  that  advocated  by  Professor 
Schafer,  and  should  always  be  adopted  except 
when  an  abdominal  or  other  wound  might  be 
soiled  by  turning  the  patient  over. 

The  colour  of  the  face,  especially  the  ears,  is  the 
third  and  least  important  thing  to  be  watched. 
.\ny  blueness  of  the  auricle  demands  attention 
to  the  air-way  and  a  temporarily  lessened  dose. 
Pallor  may  presage  vomiting  or  be  indicative 
of  shock.  The  warning  given  by  noting  the 
pulse  is  less  valuable  than  the  incessant  watching 
of  respiration.  Watch,  therefore,  the  respira- 
tions first,  the  eyeballs  and  pupils  second,  the 


colour  of  the  ears  and  the  state  of  the  pulse  last 
of  aU. 

Method  of  administering  chloroform — 

1.  Lmt  and  drop-bottle. 

(a)  Take  a  towel,  draw  a  corner  through  a 
safety  pin  so  that  it  projects  through  it  for  about 
six  inches,  fold  back  the  edge  for  about  an  inch 
to  give  it  greater  strength. 

(6)  Take  a  piece  of  lint  (or  better  domette) 
measuring  seven  by  twelve  inches,  double  it  so 
that  it  measures  seven  by  six,  pmch  it  up  into 
a  cone  and  fasten  it  with  a  safety  pin. 

(c)  Stretch  a  piece  of  hut  or  domette  (using  it 
double  m  hot  countries)  on  a  Skinner's  or 
Schimmelbusch's  frame. 

{(l)  Hold  your  hand  over  the  patient's  face 
with  outspread  fingers  and  on  it  support  a  piece 
of  hnt,  domette,  handkerchief  or  portion  of 
towel,  etc. 

Take  care  that  the  mask  or  material  used  does 
not  actually  touch  the  patient's  face,  but  that  a 
space  of  about  half  an  inch  intervenes.  This 
ensures  a  free  admixture  of  air,  escape  of  chloro- 
form expired  by  the  patient,  and  prevents 
bhstering  of  the  patient's  face  by  chloroform 
touching  it.  Hold  the  drop-bottle  close  to  the 
lint  to  prevent  any  chloroform  splashing  through 
the  material  or  falhng  on  the  patient's  face  should 
he  move  it  from  under  the  mask.  The  fourth 
method  is  very  good,  as  it  ensures  the  anaesthetist 
feeling  the  patient's  respiration  on  his  hand. 

Wliichever  of  these  methods  is  adopted,  the 
essential  points  to  remember  are  that  the  chloro- 
form is  to  be  administered  in  small,  frequently 
repeated  doses  and  that  the  patient's  respiration 
is  to  be  continuously  watched  and  maintained. 
Therefore  proceed  as  follows : — Hold  the  mask 
just  off  the  patient's  face  and  let  him  have  one 
or  two  breaths  without  any  anaesthetic.  Find- 
ing there  is  no  nasty  smell  or  suffocation,  he 
breathes  more  confidently.  Now  drop  as  little 
chloroform  on  to  the  mask  as  possible,  say  one 
or  two  drops.  Then  try  to  drop  one  drop  every 
inspiration,  or,  faihng  that,  two  to  five  drops 
every  second  or  third  inspiration.  The  dose 
added  each  time  depends  upon  the  individual 
patient,  "mouth-breathers"  needing  a  smaller 
dose  than  "nose-breathers";  anaemic,  weak  or 
broken-dowii  patients  needing  much  less  than 
strong,  often  alcohoUc,  men  suddenly  struck 
down  by  accident  or  illness  in  the  full  tide  of 
a  vigorous  life  of  hearty  eating  and  drinking. 
The  object  of  giving  the  anaesthetic  in  small 
doses  at  frequent  intervals  is  that  at  no  time 
shall  the  patient  have  a  sudden  increase  of 
chloroform  vapour  presented  to  him,  such  as 
might  lead  to  a  reflex  holding  of  the  breath,  nor 
that  the  percentage  of  cliloroform  should  be 
higher  than  consistent  ^\-ith  safety.  On  the 
other  hand  we  must  avoid  giving  it  at  too  great 
intervals,  lest  the  patient  does  not  get  enough 
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to  go  under.  A  delayed  induction  results  in 
holding  the  breath,  swallowing  and  vomiting, 
and  is  a  great  cause  of  subsequent  post-anaes- 
thetic sickness  and  misery.  Steering  between 
over-  and  under-dosing  the  patient,  we  go  on  until 
the  occurrence  of  completely  flaccid  limbs,  neck 
and  jaw,  together  with  regular,  automatic, 
shghtly  snoring  breathing  and  motionless  eye- 
balls, with  a  moderately  dilated  pupil  readily 
contracting  to  light,  indicates  perfect  surgical 
anaesthesia.  From  now  onwards  we  add,  drop 
by  drop,  just  enough  anaesthetic  to  keep  the 
patient  under,  roughly  keeping  the  percentage 
of  anaesthetic  vapour  the  same  by  keeping  the 
patch  of  Hnt  moistened  by  the  chloroform  the 
same  size  :  allowing  the  moistened  area  to  be- 
come a  httle  smaller  if  the  patient  is  more  deeply 
under  than  necessary,  causing  it  to  be  a  httle 
larger  should  the  patient  show-  any  signs  of  a 
lessening  anaesthesia  or  should  the  surgeon  be 
shortly  about  to  manipulate  some  more  than 
usually  sensitive  part — e.  g.  traction  on  the 
mesenteric  nerves  or  the  gall  bladder. 

2.  Junker's  Inhaler.  Air  (or  air  and  oxygen) 
is  blown  through  liquid  chloroform  in  the  bottle 
by  means  of  bellows.  Three  precautions  must 
be  taken — 

(a)  There  must  be  not  more  than  eight 
drachms  of  chloroform  in  the  bottle,  or  splashes 
of  hquid  chloroform  may  reach  the  patient. 

(6)  The  bellows  must  be  attached  to  the  tube 
passing  below  the  surface  of  the  chloroform,  or 
liquid  chloroform  will  be  pumped  into  the 
patient's  mouth,  with  possibly  a  lethal  result. 

(c)  The  tubes  must  not  be  allowed  to  be 
kinked,  pressed  on  or  obstructed  in  any  way ; 
e.  g.  when  using  the  mouth  tube  see  that  the 
end  is  free  and  not  occluded  by  the  tongue, 
cheeks,  etc.  Obstruction  of  the  exit  tube  leads 
to  an  increased  pressure  in  the  bottle,  which 
finally  drives  the  chloroform  back  through  the 
inlet  tube  into  the  bellows.  This  results  in  the 
india-rubber  valve  of  the  bellows  sticking,  and, 
the  pump  being  liors  de  combat,  prevents  air 
being  bubbled  through  the  chloroform. 

The  value  of  this  apparatus  is  that  the  dose  of 
chloroform  administered  is  more  delicately 
measurable  than  by  means  of  a  drop-bottle. 
It  is  consequently  more  economical  of  chloro- 
form; and  what  is  more  important,  the  by- 
standers do  not  get  so  much  chloroform  to  inhale 
as  they  occasionally  do  with  the  "  Unt  and  drop- 
bottle  "  method. 

An  easy  way  of  remembering  the  dosage  is 
that  one  cubic  centimetre  of  air  bubbled  through 
chloroform  at  60°  F.  (the  average  temperature 
of  a  room)  brings  off  one-sixtieth  of  a  minim  of 
chloroform  in  vapour,  and  therefore  60  c.c. 
(the  average  capacity  of  the  bulb)  brings  off 
sixty  sixtieths,  that  is,  one  minim.  Now 
one  minim  of   chloroform   in   vapour  inspired 


along  A\ith  the  normal  tidal  air  of  an  average 
adult  (about  twenty-five  cubic  inches)  is  less 
than  one  per  cent,  chloroform  vapour,  and  is 
consequently  well  within  the  margin  of  safety. 
How,  then,  does  it  happen  that  toxic  doses  are 
administered  even  when  this  apparently  safe 
method  is  being  employed  ?  Usually  because 
the  administrator  has  failed  to  observe  that  some 
asphyxial  factor  has  intervened.  In  some  way 
expiration  is  not  being  efficiently  performed 
and  an  overdose  has  been  allowed  to  accumulate 
in  the  lungs,  or  there  is  too  high  a  percentage  of 
vapour  in  the  face-piece,  which  is  being  fitted  too 
closely. 

The  method  of  using  the  Junker  is  to  com- 
mence with  very  small  puffs,  gradually  increase 
them  in  size,  and  always  time  the  puff  so  that 
the  chloroform  vapour  is  presented  to  the  patient 
at  the  very  commencement  of  inspiration.  Watch 
the  respiration  unremittingly  and  give  a  short 
sharp  squeeze  of  the  bellows  in  the  pause  betw'een 
inspiration  and  expiration ;  or,  failing  that,  at 
the  very  earhest  movement  indicative  of  in- 
spiration. Thus  only  can  anaesthesia  be  easily 
induced  and  safely  mamtained.  The  squeeze 
must  be  sharply  made  at  the  commencement  of 
inspiration,  the  pressure  of  the  squeeze  must  be 
maintamed  throughout  inspiration,  and  the  ball 
be  allowed  to  refill  again  by  a  sudden  relaxation 
of  the  squeeze  at  the  commencement  of  expira- 
tion. Obviously,  if  we  squeeze  during  expira- 
tion the  chloroform  vapour  is  only  blow7i  into 
the  air;  if  we  squeeze  at  anj^  other  time  than 
the  very  commencement  of  inspiration  the 
vapour  gets  less  time  to  diffuse  into  the  alveolar 
air ;  if  there  is  any  partial  blocking  of  the 
dehvery  tube  the  patient  gets  less  chloroform 
than  w^e  intend  to  administer  and  the  anaesthesia 
is  insufficient.  Equally  obviously  we  can 
increase  the  percentage  by  keeping  up  a  vigorous 
bubbhng  and  may  so  have  too  deep  an  anaes- 
thesia. 

Commencing  with  the  smallest  puffs,  we 
gradually  increase  them  in  size  until  the  patient 
is  under.  Then  we  reduce  the  size  of  the  puffs 
gradually  until  we  are  giving  the  smallest  puff 
which  will  keep  the  patient  at  that  stage  of 
anaesthesia  that  the  requirements  of  the  surgeon 
or  operation  demand,  increasing  the  size  of  puff 
to  deepen,  lessening  the  puff  to  hghten  the 
anaesthesia.  This  apparatus  is  especially  useful 
in  confinement  cases,  the  bottle  being  hung  up 
at  the  head  of  the  bed  and  the  woman  being 
given  the  ball  to  squeeze  for  herself.  She 
cannot  overdose  herself  if  she  gives  one  squeeze 
at  each  inspiration,  nor  can  she  be  overdosed 
w^hen  under,  because  she  can  squeeze  the  ball 
no  longer. 

After-Treatment.  The  operation  being  over 
the  patient  should  be  transferred  to  bed  %vith  as 
little  jolting  as  possible,  be  laid  on  the  right  side 
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— unless  the  operator  has  vaUd  objections  to 
that  position — with  the  edge  of  the  pillow  just 
under  the  right  cheek  and  the  other  end  of  the 
pillow  doubled  over  under  the  left  shoulder. 
The  patient  should  not  be  roused  or  Avorried, 
but  should  be  allowed  to  sleep  off  the  anaesthetic 
The  risk  of  after-sickness  is  thus  minimized. 
Should  it  occur  the  patient  may  be  given  a  cup 
of  tea — not  too  milky — or  a  pint  of  tepid  water 
with  a  teaspoonful  of  sal  volatile  and  a  pinch  of 
bicarbonate  of  soda.  Should  this  be  ineffective 
give  a  rectal  enema  of  bromide  of  potassium 
(40  gr.),  chloretone  (10  gr.),  in  two  ounces  of 
black  coffee.  Persistent  vomiting  (the  next 
day  or  so)  is  best  treated  by  giving  the  patient 
sohd  food  (e.  g.  the  breast  of  chicken).  Vomit- 
ing is  less  frequent  in  patients  who  have  not 
been  over-starved  and  over-purged  and  who 
have  been  allowed  to  eat  two  to  four  lumps  of 
sugar  two  hours  before  operation. 

Occasionally  —  fortunately  very  rarely  —  a 
severe  form  of  post-operative  vomiting,  associ- 
ated vnth.  pyrexia,  jaundice,  de]irium,convulsions 
and  coma,  occurs,  which  is  very  liable  to  prove 
fatal.  As  this  has  occurred  in  patients  who 
have  never  had  chloroform  it  can  hardly  be 
called  delayed  chloroform  poisoning.  It  is  best 
treated  by  rectal  injections  of  glucose  in  sahne 
solution,  as  suggested  by  Mr.  George  Waugh. 

Sjjecial  Cases.  Cerebro -spinal  cases  need 
very  light  anaesthesia  after  the  skin  incision. 

Eye  operations  require  a  fairly  deep  anaes- 
thesia. Operations  on  the  jaw,  tongue,  naso- 
pharynx, cleft  palate,  etc.,  should  be  allowed  to 
retain  their  swallowing  and  coughing  reflexes, 
but  must  be  deep  enough  not  to  strain  or 
vomit.  In  enucleation  of  tonsils,  however,  the 
swallowing  reflex  must  be  abolished,  and  in 
laryngeal  cases  the  coughing  reflex  should  be 
in  abeyance.  In  operations  on  the  nose,  mouth 
breathing  should  be  secured. 

Exophthalmic  and  other  goitres  should  be 
fully  under  for  the  skin  incision  and  afterwards 
kept  quite  lightly  under. 

In  operations  for  empyema  the  anaesthesia 
should  be  quite  light  and  the  coughing  reflex 
brisk. 

In  circumcision  the  anaesthesia  requires  to 
be  full,  but  the  anaesthetist  should  resist  the 
temptation  of  pushing  the  anaesthetic  during 
the  persistence  of  "  crowing  breathing." 

Status  Ijmiphaticus  especially  calls  for  the 
prior  administration  of  atropine  and  a  suf- 
ficiently deep  anaesthesia. 

Many  operations  demand  the  patient's  posture 
being  one  with  the  head  and  shoulders  Avell 
raised.  There  is  no  objection  to  chloroform 
being  given  to  a  patient  sitting  up,  provided  the 
anaesthesia  is  started  in  that  position,  or  if  given 
l;^nng  down  the  change  in  posture  should  be 
effected  gently  and  gradually.     In  the  Trende- 


lenburg position  the  diaphragm  is  often  actino- 
under  difficulty  or  not  at  all,  so  the  anaesthetist 
should  pay  even  greater  attention,  if  possible, 
to  maintaining  a  free  air-way,  the  tongue  bemcr 
held  out  and  the  mouth  propped  open  if  neces- 
sary. Not  infrequently  in  this  position,  the 
cardiac  orifice  of  the  stomach  being  relaxed, 
the  contents  of  the  stomach  and  upper  intestine 
flow  doAm  into  the  naso-pharjiix.  The  patient's 
head  should  be  kept  turned  on  one  side,  and  if  all 
the  fluid  does  not  run  out  in  this  j)osition  the 
anaesthetist  should  sponge  out  the  pharjTix. 

In  intestinal  obstruction  with  marked  vomit- 
ing prior  to  operation  the  anaesthetist  should 
wash  out  the  stomach  either  before  or  immedi- 
ately after  anaesthesia  is  commenced. 

H.  J.  S. 

CHLORIDE  OF  ETHYL 

Since  the  introduction  of  ethyl  chloride 
into  common  use  as  a  general  anaesthetic,  some 
eighteen  years  ago,  much  has  been  written  for 
and  against  it. 

Many  of  the  accidents  attributed  to  the  eftects 
of  the  vapour  of  this  particular  substance  were 
undoubtedly  due  to  carelessness  in  its  adminis- 
tration, treatment  in  inexperienced  hands,  or  to 
its  employment  in  utterly  unsuitable  cases. 
Experience,  however,  has  proved  that  chloride 
of  ethyl  has  been  of  great  service  to  the  surgeon 
and  general  practitioner  in  minor  operations, 
owing  to  the  rapidity  of  its  action  and  the 
simplicity  of  the  apparatus  required  for  its 
administration. 

Chloride  of  ethyl  may  be  given  in  almost  any 
form  of  closed  inlialer,  or  on  an  open  mask, 
although  the  writer  does  not  advise  the  use  of 
the  latter  save  in  the  course  of  a  sequence  Avith 
another  anaesthetic. 

It  would  be  invidious  to  mention  any  special 
form  of  inhaler,  but  it  may  be  suggested  that  it 
is  preferable  to  spray  the  vapour  on  to  a  piece 
of  gauze,  flannel  or  cotton-w^ool,  placed  between 
the  face-piece  and  the  bag,  rather  than  to  pour 
the  liquid  directly  into  a  bag ;  as  a  more  equable 
evaporation  is  produced  by  the  former  method. 

The  administrator  should  be  guided  by  the 
results  of  his  induction  rather  than  tie  himself 
down  to  give  a  measured  dose.  About  5  c.c. 
is  the  average  amount  to  be  introduced  into 
the  inhaler,  this  being  enough  to  cover  the 
majority  of  cases.  When  the  requisite  degree 
of  anaesthesia  has  been  produced,  the  remainder 
of  the  vapour  is  obviously  not  wanted,  and,  if 
used,  will  produce  the  troublesome  symptoms 
of  an  overdose. 

It  is  often  advisable  to  stop  the  administration 
an  instant  before  the  patient  is  ready,  relying 
upon  the  anaesthetic  vapour  still  present  in  the 
lungs,  which,  when  absorbed,  will  complete  the 
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desired  result.  Otlienvise,  again  there  is  the 
danger  of  an  overdose. 

Care  should  be  taken  also  in  the  selection  and 
preparation  of  eases.  Chloride  of  ethyl  anaes- 
thesia is  perhaps  best  known  and  appreciated 
in  operations  for  the  removal  of  adenoids  and 
enlarged  tonsils,  as  well  as  in  dental  extractions. 
In  the  former  a  verj"  fine  record  has  been 
estabhshed ;  only  one  fatal  result  having 
occurred  in  over  twenty-five  thousand  cases 
recorded  at  one  institution.  Any  minor  opera- 
tion lasting  from  one  to  two  minutes  may  be 
comfortably  performed  under  this  form  of 
general  ansesthesia. 

Children  and  young  adults  appear  to  be  the 
best  subjects,  but  it  is  not  advisable  to  use  this 
anaesthetic  for  patients  under  the  age  of  one 
year.  Brawnj'  or  alcohoHc  men  do  not  take  it 
readily. 

In  elderly  people,  too,  its  use  is  contra- 
indicated  when  nitrous  oxide  gas  with  oxgyen 
or  ether  will  meet  the  situation  :  there  may, 
however,  be  exceptional  cases,  where  complete 
muscular  relaxation  is  not  required,  and  the 
patient  is  known  not  to  take  '"  gas  "  weU,  when 
chloride  of  ethyl  ansesthesia  will  prove  very 
satisfactory",  provided  the  dose  is  carefuUy 
regulated. 

This  brings  us  to  the  next  and  most  important 
point.  The  preparation  should  be  as  careful 
and  complete  as  for  chloroform  administration. 
This  fact  has  unfortunately  been  often  over- 
looked, and  accidents  have  undoubted^  arisen 
in  consequence.  Before  the  administration  is 
commenced,  the  patient's  mouth  should  be  kept 
open  with  some  kind  of  prop.  This  is  always 
needful  in  operations  for  the  removal  of  tonsils 
and  adenoids,  and  often  in  other  cases  as  well ; 
though  it  is  not  always  necessary  or  convenient. 
A  little  air  should  be  introduced  into  the  bag, 
and  the  inhalation  started  on  an  inspiration  in 
the  ordinarj^  way.  It  is  not  advisable  to  press 
the  face-piece  on  tightly  for  the  first  breath, 
but  better  results  are  obtained  by  the  exclusion 
of  air  from  this  time  onwards.  Occasionally, 
however,  a  breath  of  air  may  prove  very  bene- 
ficial towards  the  end  of  the  period  of  induction, 
should  cyanosis  supervene ;  but  this  ought  to 
be  the  exception  rather  than  the  rule. 

In  young  children,  especially  when  crying, 
often  only  two  or  three  inspirations  are  required 
to  produce  sound  ansesthesia ;  in  older  patients 
frequently  only  five  or  six ;  so  extremely  rapid 
is  the  action  of  this  anaesthetic  agent. 

To  the  practitioner,  who,  perhaps,  has  only 
had  a  slight  experience  of  this  drug,  whilst 
quite  accustomed  to  the  action  of  chloroform, 
this  fact  is  of  the  greatest  importance.  It  is 
difficult  to  convince  him  that  a  proper  degree 
of  ansesthesia  can  be  obtained  so  very  quickly. 

The  signs  of  anaesthesia  are  not  always  well 


marked.  The  conjunctiva  becomes  insensi- 
tive, but  not  the  cornea,  whilst  the  pupils  are 
dilated,  and  slight  snoring  supervenes;  the 
latter  need  not,  however,  always  be  waited  for. 
It  may  be  repeated  emphatically,  that  it  is 
better  to  stop  the  inhalation  too  soon  rather  than 
too  late.  Elaccidity  of  the  muscles  is  a  sure 
test  of  deep  anaesthesia,  but  this  depth  is  not 
required  in  short  operations. 

Since  every  second  is  of  value  to  the  operator, 
time-saving  methods  should  be  adopted,  es- 
pecially when  the  air-passages  are  the  seat  of 
operation. 

As  there  i^  no  cyanosis  prodviced  in  a  proper 
state  of  anaesthesia  with  cliloride  of  ethyl, 
this  condition  should  be  considered  indicative 
of  danger,  and  prompt  measures  taken  to 
discover  the  cause  and  relieve  it. 

It  is  dangerous,  for  instance,  to  give  a  second 
dose  when  there  is  blood  in  the  air  way.  In 
certain  favourable  cases,  when  the  extremities 
are  to  be  dealt  with,  and  a  little  more  time  is 
required,  a  second  and  even  a  third  dose  may  be 
given ;  but  this  is  not  to  be  considered  a  good 
routine  practice. 

Chloride  of  ethyl  may  sometimes  be  given  as 
a  preliminary  to  ether,  chloroform,  or  a  mixture 
of  chloroform  and  ether.  It  is  also  adopted 
by  some  anaesthetists  as  an  intermediary  to 
these ;  but  in  general  practice,  neither  system 
is  to  be  recommended,  as  the  transition  from 
one  drug  to  another  is  often  difficult,  and 
possibly  dangerous,  unless  in  the  hands  of  one 
specially  trained  and  practised  in  the  art. 

The  principal  risk  in  the  administration  of 
ethyl  chloride  is  that  of  an  overdose  producing 
fatal  syncope.  Intercurrent  asphyxia,  arising 
in  the  course  of  an  operation,  from  blocking  of 
the  air-way,  may  occur  with  this  as  with  any 
general  anaesthetic. 

It  is  not  within  the  scope  of  this  article  to 
describe  the  modes  in  which  these  dangers  are 
to  be  met.  Promptness  is  the  great  essential, 
and  the  adminstrator  should  be  ready  to  act 
at  once.  W.   H.    G. 


MIXTURES    AND   SEQUENCES 
A.  C.  E. 

The  alcohol-chloroform-ether  mixture  consists 
of— 

Alcohol       ....     1  part 
Chloroform      ...     2  parts 
Ether 3  parts 

It  should  always  be  freshly  prepared  and  the 
constituents  must  be  absolutely  pure. 

Administration.  The  mixture  is  usually 
administered  by  means  of  a  Rendle's  or  similar 
mask.  The  sponge  contained  in  the  mask 
is   first   wrung   out  in   warm  water  and  then 
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soaked  in  one  or  two  drachms  of  the  mixture. 
The  mask  is  gradually  applied  to  the  patient's 
face,  so  that  for  the  first  few  breaths  air  is 
allowed  to  enter  beneath  the  cushion  of  the 
face-piece.  After  a  few  moments  the  mask  is 
accurately  adapted  to  the  face,  so  that  the  air 
inhaled  and  exhaled  by  the  patient  passes 
entirely  through  the  sponge  containing  the 
mixture.  Should  the  mask  be  closely  applied 
at  the  outset  coughing  and  straining  would 
occur,  owing  to  the  sudden  administration  of 
strong  A.  C.  E.  vapour.  The  respirations 
increase  both  in  depth  and  frequency  as  the 
induction  proceeds,  until  they  become  regular, 
deep,  automatic  and  slightly  noisy.  The  pulse 
increases  a  little  from  the  normal,  both  in  force 
and  frequency.  The  pupil  contracts,  but  does 
not  become  as  small  as  when  chloroform  alone 
is  used.  In  other  words,  the  anaesthesia  ob- 
tained with  A.  C.  E.  mixture  resembles  that  of 
ether,  rather  than  that  of  chloroform.  In 
ordinary  cases  the  patient  will  present  the 
usual  signs  of  complete  anaesthesia  after  about 
ten  or  twelve  minutes — it  is  not  a  good  practice 
to  shorten  the  induction  period  further  than 
this. 

At  regular  intervals  of  a  few  minutes  the 
sponge  must  be  removed  from  the  mask, 
moistened  with  the  mixture  and  replaced.  The 
A.  C.  E.  mixture  should  be  kept  close  at  hand  in 
a  small  bottle,  preferably  graduated  and  securely 
corked,  from  which  it  can  be  conveniently  poured 
on  to  the  sponge  when  required. 

This  mixture  was  recommended  to  the 
profession  as  being  safer  than  chloroform  by 
a  commission  appointed  some  years  ago  to 
inquire  into  the  question  of  the  risks  attendant 
upon  the  use  of  the  various  anaesthetics. 

The  methods  of  administration  employed, 
none  of  which  differ  essentially  from  that  de- 
scribed above,  are  not  very  scientific.  No 
attempt  is  made  to  increase  and  decrease  the 
dosage  with  the  same  accuracy  as  with  chloro- 
form :  probably  even  better  results  would  be 
obtained  if  this  were  done.  In  practice,  how- 
ever, A.  C.  E.  cannot  be  conveniently  given  by 
means  of  lint  and  drop-bottle,  since  the  former 
speedily  becomes  saturated  with  the  liquid. 
Moreover,  the  risks  of  overdosage  are  extremely 
small  if  ordinary  care  be  exercised,  so  that  the 
comparatively  crude  method  of  administration, 
which  is  even  still  employed  by  some  for  chloro- 
form, proves  safe  and  satisfactory  for  A.  C.  E. 
mixture,  though  dangerous  for  the  more  potent 
drug. 

It  has  been  urged  by  some  authorities,  as  a 
point  against  A.  C.  E.  mixture,  that  the  evapora- 
tion rates  of  its  three  constituents  are  different, 
so  that  at  one  time  more  ether,  at  another  more 
chloroform,  is  inhaled. 

Although    a    perfectly   reasonable    argument 


this  does  not  seem  to  affect  the  safety  or  utility 
of  the  anaesthetic  in  actual  practice. 

It  is  doubtful  if  the  alcohol  in  the  mixture  is 
of  any  real  service ;  indeed  many  anaesthetists, 
among  them  the  author,  prefer  to  use  chloroform 
and  ether  rather  than  A.  C.  E. 

Chloroform  and  Ether 
C.  E.  mixture  consists  of — 


Chloroform 
Ether     .     . 


2  parts 

3  parts 


It  should  be  freshly  prepared  just  before 
use. 

The  administration  is  similar  to  that  of  A.  C.  E. ; 
it  may  be  given  from  a  Rendle's  mask,  or  better 
still  from  the  inhaler  introduced  by  Dr.  Hewitt. 

For  children  or  feeble  patients  who  require 
but  a  very  small  dose  of  the  mixture  the  lint 
and  drop-bottle  method  may  be  employed;  in 
most  cases,  however,  this  is  not  satisfactory, 
since  the  lint  soon  becomes  sodden. 

The  anaesthesia  of  C.  E.  mixture  is  not  so 
quiet  as  that  of  chloroform;  the  breathing  is 
deeper  and  more  audible,  the  pulse  fuller,  the 
pupils  less  contracted.  In  fact  the  phenomena 
are,  as  we  should  expect,  a  combination  of  those 
produced  by  each  drug  acting  alone. 

Both  A.  C.  E.  and  C.  E.  mixtures  are  par- 
ticularly suited  to  children  and  to  aged  or  feeble 
patients.  They  are  not  so  suitable  for  strong 
and  robust  individuals,  and  for  alcoholic  patients 
they  are  almost  useless.  The  very  fact  of  their 
comparative  inefficacy  to  induce  anaesthesia 
in  the  robust  man  is  one  of  the  strongest  argu- 
ments in  favour  of  their  use  for  children  and 
feeble  subjects.  For  it  is  clear  that  an  actual 
overdose  must  be  a  very  uncommon  event.  It 
is  not  at  all  certain  that  A.  C.  E.  possesses  any 
advantages  over  C.  E.,  and  some  observers  are 
inclined  to  think  that  the  former  is  more  apt 
to  produce  a  troublesome  excitable  stage  and 
unpleasant  after-effects.  The  latter  is  readily 
prepared  by  the  anaesthetist  when  required, 
and  is  easy  to  administer.  It  is  undoubtedly 
safer  than  chloroform,  and  the  practitioner  will 
therefore  be  well  advised  to  give  it  the  preference 
whenever  it  is  possible  to  do  so. 

It  should  be  remembered  that  excitement 
and  struggling  during  induction  are  more  likely 
to  occur  than  when  chloroform  is  used,  especially 
if  a  concentrated  vapour  be  suddenly  presented 
to  the  patient.  It  is  better  to  administer  small 
doses,  frequently  and  regularly  repeated,  than 
to  give  large  doses  at  long  intervals. 

Sequences 
Gas  and  Ether. — The  induction  of  anaesthesia 
by   means   of  gas   and   ether  stands   out   pre- 
eminently before  all  others   for  the  following 
reasons — 
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1.  It  is  the  sajest  method  of  inducing  anaes- 
thesia for  major  operations  that  we  at  present 
possess. 

2.  Unconsciousness  is  rapidly  produced,  and 
if  the  anaesthetic  is  properly  given,  there  should 
be  few,  if  any,  unpleasant  sensations  during  its 
administration. 

For  these  two  reasons  alone,  gas  and  ether 
ought  to  be  the  routine  method  of  inducing 
anaesthesia  for  the  majority  of  surgical 
procedures. 

Whilst  gas  and  ether  is  undoubtedly  the  best 
method  for  inducing  anaesthesia,  it  is  not  the 
best  for  maintaining  it.  In  practice  the  routine 
that  I  folloAv  is  to  induce  anaesthesia  by  means 
of  gas  and  ether,  to  continue  the  ether  for  about 
fifteen  or  twenty  minutes,  and  then  make  use 
of  chloroform,  or  some  mixture  containing 
chloroform,  until  the  end  of  the  operation. 

Occasionally,  instead  of  changing  to  chloro- 
form or  one  of  its  mixtures,  open  ether  is  given, 
but  it  is  safer  and  pleasanter  for  the  patient  to 
induce  anaesthesia  with  gas  and  ether. 

Indications.  Gas  and  ether  should  always  be 
used  to  induce  anaesthesia  except  in  such  cases 
as  the  following — 

Contra-indications.  (1)  Bronchitis,  emphys- 
ema, etc. ;  (2)  phthisis  ;  (3)  empyema  thoracis  ; 
(4)  dj^spnoea,  angina  Ludovici,  etc. ;  (5)  albumin- 
uria and  diabetes ;  (6)  intracranial  operations ; 
(7)  ophthalmic  operations. 

It  is  not  suitable  for  maintaining  anaesthesia 
during — 

1.  Abdominal  operations  and  examinations, 
since  muscular  relaxation  is  not  so  complete 
as  ^vith  chloroform,  and  the  increased  respiratory 
movements  inconvenience  the  surgeon.  This, 
however,  does  not  apply  to  open  ether,  for  if 
a  change  is  made  from  gas  and  ether  to  ether 
administered  by  the  open  method,  a  perfect 
relaxation  of  the  muscles  can  be  obtained. 

2.  Operations  on  the  jaws,  tongue,  mouth, 
etc. 

3.  Operations  in  Avhich  congestion  and  bleed- 
ing ■will  interfere  with  the  performance  of  the 
operation. 

Gas-Ether-Chloroform. — The  gas-ether-chloro- 
form sequence  is  one  of  the  most  useful  methods 
of  inducing  and  maintaining  anaesthesia.  We 
will  now  discuss  the  advantages  to  be  gained 
by  changing  ether  for  chloroform,  and  the 
proper  time  at  wliich  this  should  be  done. 

Reasons  for  changing  the  Anaesthetic 

1.  A  long  etherization  makes  the  patient 
hable  to  after-sickness,  bronchitis,  etc.,  and  the 
discomfort  of  smelling  ether  for  many  hours. 
After  a  short  administration  of  ether,  these  after- 
effects are  often  absent,  rarelv  marked. 

2.  Cliloroform  anaesthesia  is  quieter,  and  is  on 
that  account  more  convenient  for  the  surgeon. 


3.  The  danger  of  inducing  anaesthesia  with 
chloroform  is  avoided,  the  advantage  of  main- 
taining it  with  chloroform  is  preserved. 

4.  A  more  complete  muscular  relaxation  is 
obtained  than  with  ether  by  the  closed  method. 

5.  Excessive  secretion  of  saliva  and  mucus 
may  make  the  change  imperative. 

The  nature  of  the  operation  Anil  to  a  large 
extent  determine  the  time  at  which  the  change 
is  made.  \Mien  dealing  with  intra-oral  and 
similar  operations  the  change  will  of  course  be 
made  as  soon  as  anaesthesia  is  complete. 

As  a  general  rule  ether  should  be  replaced  by 
chloroform  after  fifteen  to  twenty  minutes. 
When  the  change  of  anaesthetic  is  made  the 
character  of  the  respirations  then  in  evidence 
materially  influences  the  dosage  of  cliloroform 
As  a  rule  the  patient  Mill  be  breathing  deeply 
and  regularly,  and  a  strong  vapour  of  chloroform 
must  not  be  given  for  fear  of  overdose.  At 
first,  therefore,  the  chloroform  should  be  given 
in  small  quantity — about  three  drops- — but  if 
necessary  this  may  be  gradually  increased 
according  to  the  patient's  condition.  After 
chloroform  has  been  inhaled  for  about  five 
minutes  the  transition  from  ether  to  cliloroform 
anaesthesia  avUI  be  complete.  Should  there  be 
much  salivation,  etc.,  at  the  time  that  the  change 
is  made,  the  mouth  and  throat  should  be  swabbed 
out  ;  and  if  the  quantity  of  mucus  in  the  air- 
passages  is  excessive  it  may  be  advisable  to 
relax  the  depth  of  anaesthesia  sufiiciently  to 
allow  the  patient  to  cough  and  so  clear  the 
trachea  and  larynx.  In  any  case  where  much 
mucus  and  saliva  are  present  the  administra- 
tion of  chloroform  must  be  conducted  sloAvly 
and  with  caution,  for  the  dose  which  is  correct 
under  normal  conditions  becomes  a  "  relative 
overdose  "  when  obstruction  to  respiration 
exists,  and  may  lead  to  serious  trouble. 

Either  A.  C.  E.,  C.  E.,  or  open  ether  may  be 
'  used  to  take  the  place  of  chloroform  in  sequence 
to  nitrous  oxide  and  ether. 

Enough  has  been  said  to  indicate  that  the 
gas-ether-chloroform  sequence  "nill  be  found 
invaluable  in  practice.  The  safest  possible 
induction  is  performed,  the  most  equable  and 
easy  anaesthesia  maintained.  The  after-effects 
are  usually  insignificant  when  the  patient  has 
not  been  kept  under  the  influence  of  ether  for  a 
long  period  :  the  return  to  consciousness  is  quiet 
and  uneventful. 

Ethyl  Chloride-Ether-Cliloroform  Sequence.^ — 
This  sequence  is  the  natural  outcome  of  the 
substitution  of  ethyl  chloride  for  nitrous  oxide 
as  a  precursor  to  ether.  The  reasons  which 
make  a  change  to  chloroform  desirable  are, 
however,  more  urgent  in  this  sequence,  for  a 
profuse  secretion  of  saliva  and  mucus  is  the 
rule  with  ethyl  chloride  and  ether. 

On  this   account  the  change  to  chloroform 
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is  made  at  an  early  stage,  the  ethyl  chloride  and 
ether  being  used  for  little  more  than  the  induction 
of  anaesthesia. 

It  is  worthy  of  note  that  the  comparatively 
large  pupil  associated  Avdth  ethyl  chloride  and 
ether  does  not  become  fuUy  contracted  until 
chloroform  has  been  administered  for  several 
minutes.  In  the  gas-ether-chloroform  sequence 
this  phenomenon  is  not  nearly  so  marked,  for 
not  only  is  the  pupil  smaller  when  the  change  is 
made,  but  also  it  more  quickly  attains  the  char- 
acteristic dimensions  of  chloroform  anaesthesia. 

H.  E.  G.  B. 

CHOICE    OF    ANAESTHETICS 

In  the  choice  of  any  anaesthetic  several 
points  are  to  be  considered.  Firstly,  the  safety 
of  the  subject  both  during  the  administration 
and  during  the  recovery ;  secondlj^  the  require- 
ments of  the  operator ;  and  thircll}',  the  nature 
of  the  operation  to  be  undertaken.  Before 
considering  these  points  it  would  be  useful  to 
enumerate  the  chief  anaesthetic  agents  in 
common  use  in  their  order  of  general  safety ; 
this  order  would  be :  Nitrous  Oxide  Gas,  Ether, 
]\Iixtures,  Ethyl  Chloride,  and  Chloroform. 

Anaesthetic  drugs  should  ahvays  be  obtained 
from  a  firm  of  repute  and  should  be  of  the  best 
quality,  otherwise  undesirable  complications 
may  occur  either  during  or  after  the  administra- 
tion. With  the  object  of  selecting  the  most 
suitable  anaesthetic  for  each  subject,  an  ex- 
amination of  the  patient  should  always  be  made, 
if  possible  the  day  before  the  operation. 

The  colour  of  the  skin,  lips  and  ears  should  be 
noticed,  also  the  length  of  the  neck,  any  ab- 
normalities of  the  eyes,  such  as  fixed  pupils,  or 
even  an  artificial  eye. 

^-VTiilst  in  conversation  with  the  patient  note 
if  he  or  she  is  alert  or  the  reverse.  And  especi- 
ally find  out  the  habits  with  regard  to  alcohol, 
drugs  and  tobacco. 

The  pulse  must  then  be  examined,  but  too 
much  attention  should  not  be  paid  to  its 
rapidity,  as  excitement  increases  the  pulse 
rate;  more  important  is  the  condition  of  the 
wall  of  the  artery.  Next  inspect  the  movements 
of  the  chest  and  note  its  shape,  for  a  fixed 
and  rigid  chest  makes  anaesthesia  more  difficult ; 
the  presence  of  bronchitis  or  of  phthisis  is  a 
contra-indication  to  the  use  of  ether.  When 
a  valvular  lesion  is  present,  moist  sounds  at 
the  base  of  the  lungs  are  of  more  significance 
than  the  existence  of  the  valvular  lesion  itself, 
because  they  indicate  incomplete  compensation, 
which  makes  anaesthesia  more  difficult  and 
dangerous. 

In  stout  subjects,  when  the  cardiac  sounds 
are  feeble  and  distant,  the  heart  is  probably 
fatty ;   such  subjects  are  very  liable  to  syncopal 


attacks,  and  therefore  require  very  great  care 
both  during  anaesthesia  and  subsequent  re- 
covery. Cardiac  displacement  may  indicate 
some  intrathoracic  condition  causing  a  hin- 
drance to  free  respiration.  Any  tumour,  such 
as  goitre  or  enlarged  glands  in  the  neck,  when  it 
presses  on  the  trachea  sufiiciently  to  impede 
respiration,  or  anything  which  causes  even 
slight  cyanosis,  is  a  source  of  risk  to  the  patient. 

The  mouth  and  throat  should  be  examined 
for  enlarged  tonsils,  adenoid  growths  and  loose 
teeth ;  when  dentures  and  obturators  are 
present  they  must  be  removed  before  any 
anaesthetic  is  given. 

In  every  case  where  it  is  possible  the  urine 
should  be  tested  for  albumin,  sugar,  and 
acetone.  In  cases  where  acetone  is  found  and 
the  operation  is  an  emergency,  it  is  customary 
to  adminster  ether  in  preference  to  chloroform, 
for  when  chloroform  is  given  delayed  chloroform 
poisoning  may  result. 

Having  thus  briefly  indicated  the  lines  upon 
which  the  examination  should  be  conducted, 
each  drug  will  be  considered  separately,  in- 
dicating the  class  of  operation  and  patient  for 
which  each  drug  is  most  suitable. 

Nitrous  Oxide  Gas,  the  safest  of  aU  anaes- 
thetics, is  very  largely  used  for  dental  extrac- 
tions. It  may  be  given  at  all  ages  except  to  the 
very  young  and  the  very  old ;  the  range  of  age 
has  been  much  extended  by  the  addition  of 
oxgyen.  Nitrous  oxide  gas  increases  the 
blood  pressure,  especially  in  the  brain.  It  would 
therefore  be  inadvisable  to  administer  it  alone 
to  those  people  who  are  the  subjects  of  marked 
arterial  sclerosis;  the  addition  of  oxygen,  by 
eliminating  the  asphyxial  factor,  increases  its 
safety. 

WHien  the  patient  is  anaemic,  weakly,  cyanosed, 
very  young  or  old,  or  has  any  disease  likely 
to  cause  obstructed  breathing,  e.  g.  goitre, 
the  administration  of  this  gas  should  be 
with  the  addition  of  either  oxgyen  or  air. 
Nitrous  oxide  is  frequently  used  as  a  prehminary 
to  the  administration  of  ether  in  order  to 
shorten  the  induction  of  ether  narcosis,  and 
also  to  make  the  administration  more  pleasant 
to  the  patient.  For  moderately  long  operations 
which  do  not  require  muscular  relaxation,  or 
where  involuntary  movements  are  of  no  con- 
sequence, nitrous  oxide  gas  may  be  used,  but 
the  longer  the  administration  the  more  nearly 
do  the  after-effects  approach  to  those  of  other 
anaesthetics;  little  is  therefore  gained  by  its 
prolonged  administration. 

Ether  should  in  the  author's  opinion  be  the 
routine  anaesthetic,  especially  in  cases  of  emer- 
gency, except  in  certain  conditions  where,  from 
other  considerations  to  be  presently  enumerated, 
it  is  contra-indicated. 

Roughly  the  age  limits  of  ether  administration 
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range  between  ten  and  fifty  years,  but  a  variety 
of  considerations  may  cause  exceptions  in 
individual  cases. 

When  the  patient  is  a  well-developed  muscular 
man,  who  has  had  no  previous  preparation  on 
account  of  the  urgency  of  the  operation,  the 
gas-ether  sequence  wiD  be  both  safe  and  satis- 
factory, but  if  such  a  patient  is  of  poor  physique, 
or  is  Aveakened  by  loss  of  blood  and  shock,  very 
little  anaesthetic  will  be  required,  and  the  open 
ether  method  will  be  found  as  a  rule  satisfactory. 
Stout  subjects  with  short  thick  necks  do  not 
take  ether  by  the  closed  method  well,  nor  do 
men  who  are  much  addicted  to  tobacco,  on 
account  of  the  irritating  action  of  ether  on  the 
mucous  membrane  of  the  throat,  and  consequent 
coughing  and  secretion  of  mucus,  resulting  in 
congestion  or  even  cyanosis. 

The  gas-ether  sequence  may  be  used  in 
patients  who  are  the  subjects  of  valvular  heart 
disease,  provided  that  the  heart  is  fully  com- 
pensated and  that  there  is  no  limitation  of  the 
oxygen  supply  during  the  aneesthesia.  In 
cases  of  laryngitis,  bronchitis,  phthisis,  enlarged 
thyroid  glands  of  neck,  marked  atheroma,  and 
thoracic  aneurysm,  ether  should  not  be  used 
on  account  of  its  stimulating  effect. 

Ether,  being  highly  inflammable,  is  contra- 
indicated  when  the  actual  cautery  is  to  be  used 
near  the  head  and  neck. 

Of  the  various  mixtures  that  commonly 
known  as  A.  C.  E.  is  the  most  frequently  used 
and  will  be  taken  as  a  type  of  the  rest,  remem- 
bering that  the  drug  present  in  largest  pro- 
portion is  the  drug  which  the  narcotic  action 
of  the  mixture  will  most  resemble. 

For  the  removal  of  tonsils  and  adenoids  in 
children,  where  some  time  is  required  by  the 
operator,  A.  C.  E.  is  very  satisfactorj'  for 
routine  use.  It  may  be  administered  with 
safety  to  subjects  of  emphysema  and  em- 
pyema ;  in  the  latter  case  the  ansesthesia  will 
need  to  be  of  a  light  character ;  it  can  also  be 
used  in  chronic  bronchitis.  In  those  cases  of 
chronic  pharyngitis  where  ether  would  cause 
much  coughing  and  hyper-secretion  of  mucus 
A.  C.  E.  may  be  used. 

When  the  patient  is  found  to  be  the  subject 
of  uncompensated  valvular  heart  disease  the 
mixture  may  be  used,  care  being  taken  to 
prevent  as  far  as  possible  any  struggling  or 
holding  of  the  breath  which  might  induce 
syncope. 

When  the  patient  has  a  fixed  immobile  chest 
a  mixture  Avill  be  more  suitable  than  pure 
chloroform,  because  of  the  stimulating  effect  of 
ether  on  the  respiration,  without  the  over- 
stimulating  effect  which  pure  ether  would 
produce,  and  which  might  lead  to  bronchitis 
or  pneumonia. 

Ethyl  Chloride  is  an  anaesthetic  drug  chiefly 


used  for  short  operations,  the  anaesthesia 
obtained  from  a  single  administration  of  from 
3  to  5  cc.  being  only  slightly  longer  than 
that  of  nitrous  oxide  gas.  Alcoholic  subjects 
do  not  take  this  drug  well;  as  much  as  10  cc 
may  be  required,  and  even  then  the  anaesthesia 
is  unsatisfactory. 

In  the  prolonged  administration  of  ethyl 
chloride  muscular  relaxation  is  not  always 
obtainable. 

This  anaesthetic  may  be  used  at  all  ages,  but 
is  contra-indicated  in  cases  of  definite  lung 
disease  with  much  secretion,  where  there  is 
blocking  and  stenosis  of  the  air  passages,  or  any 
suspicion  of  fatty  degeneration  of  the  heart. 
Smokers  with  chronic  pharyngeal  catarrh  are 
apt  to  cough  and  struggle  for  air,  thereby  in- 
creasing their  liability  to  syncope;  ethyl 
chloride  should  be  avoided  in  such  patients. 

Chloroform  as  an  anaesthetic  is  particularly 
suited  to  the  extremes  of  age. 

From  its  depressing  action  on  the  circulation 
it  is  commonly  used  for  operations  on  the 
brain,  where  hyperemia  Avould  be  a  source 
of  inconvenience  to  the  surgeon.  In  abdominal 
operations,  especially  in  the  upper  part  of  the 
abdomen,  as  in  those  upon  the  gall  bladder, 
chloroform  is  satisfactory  in  securing  quiet 
respiration,  but  the  anaesthesia  requires  to  be 
profound  in  order  to  obtain  the  muscular 
relaxation  required. 

When  the  patient  is  known  to  be  suffering 
from  Bright's  disease,  chloroform  is  indicated, 
because  any  increase  of  arterial  tension  might 
cause  the  rupture  of  an  artery,  although 
albuminuria  has  been  known  to  have  followed 
its  use. 

Those  suffering  from  phthisis,  bronchiectasis, 
and  aortic  heart  disease  are  best  anaesthetized 
with  this  drug,  special  care  being  taken  to 
prevent  struggling  or  any  limitation  of  the  air 
supply  on  account  of  the  liability  of  such 
patients  to  syncopal  attacks. 

Chloroform  should  not  be  used  as  a  routine 
anaesthetic  for  emergency  cases  when  the 
subject  is  young,  strong,  and  otherwise  healthy; 
nor  should  this  anaesthetic  be  used  for  the 
ordinary  removal  of  tonsils  and  post-nasal 
growths,  but  in  those  cases  where  the  tonsils 
are  to  be  enucleated  a  safe  method  is  to  start 
with  A.  C.  E.  mixture,  then  change  to  chloro- 
form, keeping  up  the  anaesthesia  during  the 
operation  with  a  Junkers  apparatus. 

In  stout  plethoric  subjects  with  short  thick 
necks  chloroform  will  be  found  best ;  but  care 
during  the  induction  stage  is  required  to  avoid 
giving  an  overdose. 

In  midwifery  practice  chloroform  is  frequently 
given,  but  though  it  is  usually  thought  to  be 
safer  at  this  period  than  at  any  other,  it  is  not 
so ;   it  is  true  that  at  that  period  there  is  some 
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cardiac  hypertrophy,  and  there  is  little  or  no 
fear  of  an  anaesthetic,  because  of  the  pain  the 
woman  is  suffering,  still  there  is  the  same 
danger  as  in  any  other  operation;  it  would 
therefore  be  better  to  use  a  safer  anaesthetic 
such  as  ether,  provided  there  are  no  other 
contra-indications  to  its  use.  Ether  is  particu- 
larly weU  suited  to  this  class  of  case,  because  of 
its  tonic  action  on  the  uterus,  thus  it  would 
tend  to  lessen  the  danger  of  uterine  inertia. 

J.  B.  W. 

DIFFICULTIES    DURING    ANi^ESTHESIA 

Whilst  the  principal  dangers  and  difficulties 
during  anaesthesia  are  concerned  Avith  keepmg 
the  respiratory  and  circulatory  systems  in  good 
condition,  the  importance  of  the  pre-induction 
stacre  must  not  be  overlooked.  In  order  that 
the  patient  may  quietly  and  without  resistance 
commence  the  inhalation,  a  few  words  of 
assurance,  especially  with  children  and  nervous 
adults,  are  of  extreme  importance  in  giving  the 
patient  confidence  both  in  himself  and  the 
anaesthetist.  Silence  should  be  mamtained  in 
the  room,  the  clatter  of  instruments  avoided, 
and  any  necessary  adjustment  of  clothing  or 
coverings  carried  out  only  before  the  commence- 
ment of  the  administration.  By  such  pre- 
cautions a  timid  child  or  nervous  adult  may 
usually  be  induced  to  submit  with  little  or  none 
of  the  resistance  or  struggHng  which  render 
the  initial  stage  so  dangerous  and  difficult. 

We  know  that  fear  and  terror  have  accounted 
for  some  deaths,  even  before  the  mhalation  of 
any  vapour,  and  it  is  extremely  probable  that 
some  fatalities  which  have  occurred  after  a  few 
breaths  of  chloroform,  and  which  have  been  put 
down  to  that  drug,  have  really  occurred  from 
fright.  And  it  is  not  always  remembered  that 
during  most  of  the  first  or  analgesic  stage  of 
anaesthesia  the  patient  is  perfectly  conscious 
of  sounds  and  of  any  disturbance  of  his  body, 
and  that  both  these  may  be  misinterpreted 
and  exaggerated.  To  minimize  any  danger 
or  difficulty,  then,  the  induction  stage  should 
be  perfectly  quiet  and  undisturbed. 

RESPIRATORY    DIFFICULTIES 

Respiration  may  be  interfered  ^ith  b}' — 
Mechanical  Causes — 

1.  By  the  presence  of  foreign  bodies  in  the 
respiratory  tract. 

2.  By  narrowing  of  tlie  respiratory  tract  it- 
self, owing  to  muscular  contraction  or  pressure 
from  \nthout. 

3.  By  causes  preventing  the  normal  move- 
ment of  the  chest  and  diaphragm. 

Causes  a^ecting  the  Respiratory  Centre — 

1.  Reflex  inhibition. 

2.  Toxic  action  of  the  anaesthetic. 


Mechanical  Causes — 

1.  Foreign  bodies  m  the  air  tract  cause 
trouble  in  tlie  early  stages  of  anaesthesia  by 
initiating  swalloAving  movements  in  the  pharynx, 
coughing  or  spasm  of  the  glottis,  and  general 
respiratory  spasm  if  inlialed  into  the  trachea. 
In  the  later  stages  of  anaesthesia,  when  the  laryn- 
geal and  pharpigeal  reflexes  have  been  abohshed, 
partial  or  complete  closure  of  the  air  chamiel 
mav  be  brought  about.  Artificial  teeth  and 
dentures  must  always  be  removed  from  the 
mouth  beforehand,  OA^-ing  to  their  liabihty  to 
be  dislodged  during  anaesthesia.  Also,  should 
occasion  arise  to  separate  the  patient's  jaws 
with  a  Mason's  gag,  care  must  be  taken  not  to 
dislodge  teeth,  which  in  the  case  of  children 
and  old  people  it  is  sometimes  difficult  to  avoid. 
During  the  extraction  of  teeth  care  must  be 
taken  that  they  are  removed  from  the  mouth. 
It  should  also  be  remembered  that  teeth  are 
sometimes  liable  to  slip,  or  shoot  out  of  the 
dental  forceps,  and  the  anaesthetist  can  prevent 
the  inhalation  of  these  by  holding  a  "  mouth- 
spoon  ■'  or  a  sponge  on  a  holder,  at  the  back 
of  the  tongue.  The  possible  breakage  of 
instruments  (forceps,  sponge-holders,  etc.)  in 
the  mouth  should  not  be  overlooked,  and  if 
necessary  the  broken  piece  should  be  recovered. 
Loose  sponge  must  not  be  left  in  the  mouth; 
and  in  sponging  the  mouth  or  throat,  even  with 
the  aid  of  a  holder,  care  must  be  taken  that 
a  portion  is  not  torn  or  broken  off,  even  a 
tiny  piece  being  a  source  of  great  danger  or 
inconvenience  if  inhaled. 

Mucus  in  the  pharjTix,  trachea  and  bronchi 
is  frequently  a  cause  of  impaired  and  difficult 
respiration.  During  Hght  anaesthesia  its  pres- 
ence may  occasion  movements  of  deglutition  and 
coughing,  with  varying  degrees  of  cyanosis,  and 
render  the  attainment  of  surgical  anaesthesia 
difficult  and  dangerous,  ^^^len  present  in  the 
phar^mx  it  sometimes  inhibits  respiration, 
rendering  the  movements  of  the  chest  irregular 
and  shallow  and  even  causing  a  temporary 
cessation  of  movement  altogether.  On  remov- 
ing the  mucus  with  a  sponge  respiration  will 
immediately  become  normal  and  any  duskiness 
or  cyanosis  disappear.  The  presence  of  mucus 
in  tiie  trachea  or  bronchi  will  as  a  rule  give 
rise  to  much  coiighing  in  the  early  stages  of 
anaesthesia,  whilst  in  the  later  stages,  when  the 
larvngeal  reflex  has  been  abohshed.  cvanosis 
will  appear  and  increase,  accompanied  by  moist 
expiratory  rales.  In  the  former  condition 
it  may  "be  sufficient  to  remove  the  mucus 
coughed  up  from  the  pharj-nx,  if  only  of  small 
amount,  but  in  the  deeper  anaesthesia  it  is 
advisable  to  remove  the  anaesthetic  until  the 
cough  reflex  returns,  when  the  patient  can 
clear  his  air-passages.  Such  a  condition  is 
more  common  imder  ether  than  chloroform,  and 
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it  would  probably  be  advisable  to  change  to 
the  latter  after  the  expiratory  effort  and  the 
patient  has  regained  a  normal  colour.  It 
should  be  remembered  that  there  is  danger  in 
changing  to  chloroform  during  cyanosis  or 
before  the  air-passages  have  been  cleared  of 
mucus. 

In  operations  in  the  mouth  and  pharj-nx 
the  Hability  of  the  inhalation  of  blood  and  bJood 
clots  is  great,  and  careful  and  persistent  spong- 
ing should  be  carried  out.  A  Hght  degree  of 
anaesthesia  should  be  maintained,  so  that  the 
lar\mgeal  reflex  may  warn  the  administrator 
of  danger.  In  the  absence  of  this  reflex  the 
blood  may  be  inhaled,  and  the  stoppage  of 
respiration  and  the  onset  of  sudden  cyanosis 
may  occur  without  warning.  Apart  from  opera- 
tions, the  rare  occurrence  of  epistaxis  must  not 
be  forgotten. 

Portions  of  tumours,  adenoids  and  loose 
tonsils,  pus  and  vomited  matter,  give  rise  to 
similar  trouble,  and  must  be  quickh^  removed 
by  means  of  a  sponge.  In  operations  involving 
the  opening  of  abscesses  of  buccal,  tonsillar  or 
post -pharyngeal  origin,  the  position  of  the  head 
is  of  extreme  importance,  and  it  should  be 
turned  to  one  side,  with  the  neck  extended 
and  lowered,  so  that  the  pus,  if  in  excessive 
quantity,  may  tend  away  from  the  opening  of 
the  larynx. 

Vomited  matter  is  always  Hable  to  be  sucked 
into  the  trachea,  and  is  an  especial  source  of 
danger  when  due  to  a  recent  and  undigested 
meal  and  in  cases  of  intestinal  obstruction. 
In  both  conditions  it  is  advisable  to  wash  out 
the  stomach,  as  soon  as  the  patient  is  lightly 
anaesthetized,  to  prevent  the  vomiting  which 
is  otherwise  almost  certain  to  occur  during  or  j 
just  after  anaesthesia.  When  faecal  vomiting 
is  present  before  the  operation,  lavage  is 
essential,  and  is  of  great  benefit  to  the  patient 
in  getting  rid  of  a  quantity  of  toxic  material, 
apart  from  lessening  the  danger  of  suffocation. 

The  treatment  of  the  foregoing  accidents 
must  vary  according  to  the  degree  of  respiratory 
embarrassment,  but  in  any  case  must  be  prompt. 
The  anaesthetic  should  be  AWthdrawn,  the 
mouth  must  be  opened,  the  tongue  pulled 
forward,  and  the  pharynx  sponged  clear.  In 
the  presence  of  slight  cyanosis  and  a  smajj 
amount  of  tracheal  stridor  this  may  be  all  that 
is  necessary,  and  on  the  return  of  the  cough 
reflex  the  patient  will  be  enabled  to  clear  his 
trachea. 

Should  laryngeal  spasm  occur,  tongue- 
traction  failing  to  overcome  it,  or  should 
the  trachea  be  blocked  by  foreign  substance, 
larjaigotomy  must  at  once  be  performed  to 
prevent  suffocation.  The  head  and  shoulders 
should  be  lowered,  and  suction  of  the  trachea 
performed  through  the  opening.     Artificial  re- 


spiration by  Sylvester's  method  should  also  be 
commenced.  Should  the  patient's  colour  not 
improve,  the  possibiHty  of  the  blockage  of  the 
bronchi  should  be  remembered,  and  aspiration 
carried  out  by  means  of  a  long  rubber  tube 
passed  down  through  the  opening  into  the 
bronchi.  These  measures,  if  quickly  and  effec- 
tively carried  out,  should  prove  sufficient  to 
restore  respiration.  Failing  tliis,  inversion  of 
the  patient  and  insufflation  of  oxygen  may  be 
tried. 

It  may  not  be  out  of  place  to  mention  here 
that  under  moderate  and  deep  anaesthesia  the 
tongue  may  in  some  cases  fall  back  and  act 
like  a  foreign  body  in  occluding  the  opening 
of  the  larynx.  The  lower  jaw%  during  muscular 
relaxation,  tends  by  its  own  weight  to  drop 
downwards,  and  in  so  doing  carries  the  hyoid 
bone,  together  with  the  base  of  the  tongue, 
backwards  over  the  epiglottis  to  the  back  of 
the  pharynx.  In  this  way  the  opening  of  the 
pharynx  becomes  closed,  as  by  a  valve,  only 
expiration  taking  place.  The  patient  becomes 
increasingly  cyanosed,  and  after  vain  efforts  at 
inspiration  the  chest  movements  may  cease. 
The  condition,  when  recognized,  is  easily 
remedied  by  pulling  the  jaw  upwards,  and  at 
the  same  time  pushing  it  forwards  from  behind 
the  angles,  or,  if  this  should  be  inadequate,  by 
pulling  the  tongue  forward  Avith  forceps.  Its 
occurrence  under  chloroform,  unless  immediately 
recognized,  is  fraught  with  great  danger,  owing 
to  the  likelihood  of  the  absorption  of  the  whole 
of  the  vapour  present  in  the  air-passages,  which 
may  be  sufficient  to  prove  fatal. 

2.  Muscular  contraction  or  spasm  of  the 
muscles  of  the  upper  respiratory  tract  or 
larnyx  frequently  causes  difficulty  by  narrowing 
or  occluding  the  air- way.  It  is  more  frequently 
met  with  in  florid,  short -necked  people,  under 
nitrous  oxide  or  ether  anaesthesia,  especially 
in  the  early  stages  and  in  the  absence  of  an 
adequate  air  supply.  Under  chloroform  it  occurs 
both  in  the  early  and  later  stages,  but  seldom 
under  deep  anaesthesia.  It  is  more  common 
in  persons  with  an  imperfect  nasal  air-way. 
In  these  patients  spasm  of  the  orbicularis 
oris  muscle  may  effectually  close  the  mouth, 
Avith  the  result  that  respiration  is  entirely 
prevented  and  the  patient  at  once  becomes 
cyanosed.  The  spasm  is  easily  overcome  by 
separating  the  lips  with  a  finger,  and  after 
a  few  breaths  of  air  will  disappear.  In  the 
edentulous  a  similar  condition  is  brought 
about  by  the  falling  together  of  the  lips,  with 
the  result  that  a  valve-like  action  is  set  up, 
preventing  inspiration.  A  hollow  mouth-prop 
is  the  easiest  means  of  preventing  this. 

Spasm  of  the  masseters,  especially  in  those 
with  a  full  set  of  closely-fitting  teeth,  will  also 
prevent  the  free  entry  of  air. 
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Spasmodic  retraction  of  the  tongue,  spasm 
of  the  palatal  and  pharyngeal  muscles,  and 
movements  of  deglutition,  all  result  in  narrow- 
ing the  air-way  and  bring  about  a  progressive 
cyanosis  which,  unless  relieved,  will  ultimately 
lead  to  stoppage  of  respiration. 

In  regard  to  the  treatment  it  must  be 
remembered  that  these  conditions  are  en- 
couraged b}-  a  deficient  supply  of  oxygen  and 
a  too  concentrated  vapour.  In  closed  methods 
of  administration  care  should  be  taken  to 
admit  an  adequate  supply  of  air  when  necessary, 
and  to  commence  with  a  dilute  vapour  both  in 
these  and  in  open  methods.  The  teeth  should 
be  separated  by  a  small  Avooden  or  vulcanite 
mouth-prop,  especiall}^  A\"hen  there  is  nasal 
obstruction. 

On  the  occurrence  of  spasm,  therefore,  the 
air- way  must  be  reopened  immediately.  If  the 
teeth  are  clenched  the}"  must  be  separated  by 
means  of  a  wedge,  a  small  prop  or  Mason's  gag 
inserted  between  them,  and  the  jaw  be  pushed 
forward  from  behind  the  angles.  In  some 
people  there  will  be  difficulty  in  doing  this, 
owing  to  the  upper  incisors  overlapi^ing  the 
lower  ones  and  preventing  the  jaw  from  being 
protruded.  This  indicates  the  great  advantage 
that  is  obtained  by  having  the  teeth  separated 
by  a  small  prop  (half  an  inch  in  diameter)  in 
practically  all  cases  before  commencing  anaes- 
thesia. A  good  air -way  is  maintained,  render- 
ing spasm  and  the  accompanjdng  cyanosis  less 
likely  to  occur,  and,  should  it  be  necessary  to 
separate  the  jaws  widely,  a  Mason's  gag  can 
quickly  and  easily  be  inserted. 

When  nitrous  oxide  or  ether  are  being  ad- 
ministered— the  air-way  having  been  re-estab- 
lished and  two  or  three  breaths  of  air  alloAved — 
the  administration  may  be  continued,  and  the 
muscular  spasm  mil  quickly  subside  as  anaes- 
thesia pi'ogresses.  But  under  chloroform  the 
muscular  spasm  is  fraught  with  much  greater 
danger,  and  if  not  at  once  relieved  there  is  a 
probabiUty  that  all  the  vapour  in  the  air 
passages  Avill  be  absorbed.  This,  in  the  case 
of  a  feeble  or  fatty  heart,  and  in  the  presence  of 
a  relatively  strong  vapour,  may  be  sufficient  to 
inhibit  the  heart,  together  with  the  respiratory 
and  circulatory  centres.  Artificial  respiration 
should  then  be  performed  and  measures  taken 
to  restore  the  circulatory  failure.  In  those 
cases  where  the  circulation  remains  normal,  and 
only  respiration  is  impaired,  chloroform  should 
not  be  administered  again  until  the  above  means 
have  enabled  the  patient  to  get  rid  of  his 
cyanosis,  and  then  only  in  a  diluted  form, 
gradually  increasing  the  dose  to  the  required 
strength. 

Varying  degrees  of  muscular  spasm  of  the 
larynx,  giving  rise  to  obstructed  breathing,  are 
met  with.     In  the  induction  stage  too  strong  a 


vapour  may  cause  coughing,  which  may  be 
so  violent  as  to  consist  of  forced  expiratory 
efforts  and  terminate  in  closure  of  the  glottis 
and  stoppage  of  respiration.  This  is  most 
likely  to  occur  in  persons  Mith  inflammation  or 
oedema  of  the  larynx,  especially  if  some  narrow- 
ing of  the  glottis  is  present  from  any  additional 
cause.  The  AA'ithdrawal  of  the  anaesthetic  is 
usually  all  that  is  required,  followed  by  a  more 
cautious  induction. 

When  spasm  of  the  glottis  has  occurred  the 
mouth  must  be  opened  and  tongue  traction 
performed.  Should  it  be  necessary,  intubation 
of  the  larynx  and  perflation,  or  larjmgotomy 
followed  by  artificial  respiration,  must  be  carried 
out  until  normal  breathing  is  re-estabhshed. 

Partial  lar\Tigeal  spasm,  or  stridor,  may  also 
occur  during  practically  any  degree  of  anaes- 
thesia as  a  result  of  reflex  stimulation.  It  most 
frequently  takes  place  when  an  operation  is 
commenced  before  surgical  anaesthesia  has  been 
properly  established,  and  may  disappear  as 
anaesthesia  deepens,  although  its  occurrence  at 
this  stage  may  make  it  very  difficult  to  obtain 
subsequently  a  normal  and  satisfactory  anaes- 
thesia. In  moderate  and  even  full  surgical 
anaesthesia  a  strong  stimulus  at  the  site  of 
operation,  such  as  the  dilation  of  the  sphincter 
ani,  pulling  on  the  spermatic  cord,  gut  or  the 
peritoneum,  especialh^  in  the  upper  zone  of  the 
abdomen,  may  make'  respiration  irregular, 
j  cause  holding  of  the  breath  or  much  stridor. 
It  is  better  when  this  takes  place  to  with- 
hold the  anaesthetic,  owdng  to  the  possibihty  of 
'  the  absorption  of  a  dangerous  quantity  of  the 
\  vapour,  which  would  be  liable  to  occur  should 
the  stridor  continue  or  proceed  to  complete 
spasm  of  the  glottis.  When  the  patient  has 
become  more  accustomed  to  the  stimulus  the 
stridor  will  gradually  subside  and  the  adminis- 
tration may  be  continued.  Occasional!}'  it  is 
difficult  in  abdominal  operations  to  abolish  this 
stridor  entirely.  It  is  perhaps  more  persistent 
under  chloroform,  and  in  such  a  case  a  change 
might  be  made  to  ether  with  advantage.  The 
maintenance  of  a  patent  air  channel  and  a 
plentiful  supply  of  air  or  oxygen  must  be 
remembered. 

Interference  with  respiration  by  pressure  on 
the  phar\aix  or  trachea  from  without  is  some- 
times met  with,  giving  rise  to  difficult  breathing 
and  cyanosis.  Among  such  causes  may  be 
mentioned  tight  bandaging,  enlarged  tonsils, 
tonsillar  and  post -pharyngeal  abscesses,  sup- 
puration or  oedema  of  the  tissues  of  the 
tongue  or  lymphatic  glands  of  the  neck,  and  an 
enlarged  th}a"oid  or  thymus.  Should  cyanosis 
increase  and  respiratory  arrest  be  threatened, 
the  anaesthetist  must  be  prepared  to  perform 
laryngotomy.  Engorgement  of  the  vessels  of 
the  neck  and  the  secretion  of  mucus  and  sahva 
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must  be  avoided,  and  a  uniform  but  light  degree 
of  anaesthesia,  free  from  struggling  and  coughing, 
maintained. 

3.  Interference  with  respiration  due  to  im- 
paired movement  of  the  chest  and  diaphragm 
is  caused  in  several  ways.  In  the  aged,  in- 
elasticity of  the  thorax  and  ossification  of  the 
intercostal  cartilages  renders  the  patient  almost 
entirely  dependent  on  the  diaphragm.  Thick- 
ened pleurae,  chronic  emphj^sema  and  fibroid 
conditions  of  the  lung  all  render  respiration 
more  difficult.  Such  conditions,  although  un- 
hkely  to  cause  any  gross  disturbance  during 
anaesthesia,  yet  are  worthy  of  note  owing  to 
the  defective  interchange  of  gases,  and  therefore 
slow  and  imperfect  elimination  of  anaesthetic 
vapours,  that  would  occur  should  a  relatively 
too  deep  degree  of  anaesthesia  be  permitted.  A 
Ught  yet  efficient  degree  of  narcosis  should, 
therefore,  be  aimed  at ;  ether  should  not  be 
given,  in  order  to  avoid  excessive  respiratory 
movement  and  the  secretion  of  mucus  in  the 
air  tubes,  which  would  only  tend  further  to 
labour  the  breathing. 

In  pleural  effusion  and  empyema  difficulty  of 
respiration  will  already  exist,  due  to  the  in- 
creased pressure  within  the  chest,  and  further 
distress  will  be  caused  if  ether  is  administered, 
and  further  engorgement  of  the  lungs  brought 
about.  The  patient  should  be  turned  on  to  the 
sound  side  only  when  the  operation  is  com- 
menced and  a  light  degree  of  anaesthesia  main- 
tained. Any  increasing  cyanosis  is  an  indica- 
tion for  either  a  return  to  the  supine  position 
or  a  speedy  completion  of  the  operation.  The 
pressure  on  the  sound  lung  will  be  relieved,  and 
the  compressed  lung  on  the  affected  side  will  be 
allowed  to  expand. 

Similarly,  large  abdominal  tumours  or  much 
ascites  will  hinder  free  respiratory  movement, 
and  as  long  as  quiet  respiration  is  maintained 
with  a  light  anaesthesia  no  trouble  will  be  met 
with.  In  operations  requiring  the  full  Trende- 
lenburg position,  especially  in  stout  patients 
with  large  omenta,  respiration  will  be  laboured 
and  cyanosis  possibly  supervene.  Treatment 
other  than  the  maintenance  of  a  good  air-way 
is  seldom  required,  but  occasionally  a  partial 
return  to  the  horizontal  may  be  desirable,  to 
obtain  quiet  respiration. 

It  should  be  remembered  that  the  weight 
of  instruments  or  any  other  pressure  on  the 
patient's  chest  may  hinder  free  movement. 
Also  that  tight  clothing  or  bandages  are  a 
danger  to  respiration  unless  loosened  before- 
hand. 

Irregularity  of  respiratory  movements,  hold- 
ing of  the  breath,  spasm  of  the  diaphragm  and 
thoracic  muscles,  due  to  reflex  stimulus,  occurs 
during  a  relatively  light  anaesthesia.  With- 
drawal   of    the    anaesthetic    while    the    spasm 


lasts,  followed  by  a  deeper  degree  of  narcosis, 
is  usually  all  that  is  required.  Occasionally, 
during  the  rare  occurrence  of  general  respiratory 
spasm,  it  is  stated  that  tracheal  intubation  and 
forced  perflation  Mith  air  or  oxygen  must  be 
performed. 

Causes  Affecting  the  Respiratory  Centre — 

1.  Reflex  inhibition  of  the  respiratory  centre, 
giving  rise  to  irregular  movements,  cyanosis 
or  temporary  cessation  of  respiration,  occurs 
during  hght  anaesthesia,  and  in  some  persons 
in  the  later  stages,  from  strong  stimulation. 
During  light  anaesthesia  or  the  administration 
of  ether  it  need  cause  no  anxiety,  respiratory 
movements  recommencing  after  a  few  seconds, 
especially  if  aided  by  one  or  two  bilateral  com- 
pressions of  the  chest.  Further  irregularity  of 
the  breathing  can  soon  be  restrained  by  a  deeper 
anaesthesia.  Under  chloroform,  especially  under 
moderate  and  deep  anaesthesia,  immediate 
attention  must  be  paid  to  the  freedom  of  the 
air-way  and  rhythmic  compression  applied  to 
the  chest.  Although  respiration  in  the  majority 
of  cases  would  probably  soon  start  auto- 
matically, yet  the  liability  of  the  absorption  of 
a  toxic  amount  of  vapour  sufficient  to  paralyse 
the  respiratory  and  cardiac  centres  must  not 
be  risked. 

2.  Paralysis  of  the  respiratory  centre  due 
to  the  toxic  action  of  the  anaesthetic  is  exceed- 
ingly rare  under  ether,  as  the  inconvenience 
caused  by  violent  movements  of  respiration, 
and  the  quantity  of  mucus  secreted  in  the  mouth 
and  air  passages,  tend  to  warn  the  most  careless 
administrator.  Under  chloroform  the  centre 
is  far  more  susceptible  and  the  workable  area 
of  safetj^  is  very  Umited.  Failure  of  respiration 
may  occur  suddenly  from  this  cause,  or  its  onset 
may  be  more  gradual,  especially  when  a  lowered 
blood  pressure  has  rendered  the  centre  anaemic. 
The  head  and  shoulders  should  at  once  be 
lowered  and  artificial  respiration  commenced, 
the  mouth  bemg  opened  and  rhythmic  traction 
made  upon  the  tongue,  the  throat  sponged  clear 
of  mucus,  and  oxygen  administered.  Provided 
that  the  circulation  is  being  maintained  these 
measures  should  prove  sufficient,  but  if  the 
pulse  fails  the  usual  means  of  restoring  cardiac 
action  must  be  carried  out.  C.  H. 

CIRCULATORY    DIFFICULTIES 

Heart  failure,  or  syncope  of  varying  degrees, 
is  met  with  in  all  stages  of  anaesthesia.  Its 
onset  may  be  sudden  or  gradual,  and  may  be 
due  to  the  anaesthetic  alone,  or  to  a  combination 
of  its  effects  with  those  of  the  operation  when 
it  is  known  as  surgical  shock.  The  normal  con- 
dition of  stabihty  of  the  centres  controlHng  the 
cardiac  and  vasomotor  mechanism  is  capable 
of  meeting  all  ordinary  demands  during  anaes- 
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thesia,  but  there  are  various  considerations,  such 
as  the  type  of  patient,  his  physique  and  state  of 
health,  which  may  render  this  a  very  uncertain 
quantity.  Physical  strength  and  a  healthy 
appearance  in  no  way  guarantee  that  a  patient 
is  a  good  subject  for  anaesthetics,  chloroform  in 
particular,  nor  should  it  be  taken  for  granted  that 
such  a  person  has  even  the  average  immunity  to 
the  various  agents,  or  that  the  usual  dosage 
would  be  a  safe  one. 

Psychical  influences  are  of  importance  not 
only  in  the  pre-induction  and  early  stages  "of 
anaesthesia,  but  because  they  diminish  the 
capacity  of  the  centres  for  adjustment  in  all 
degrees  of  anaesthesia,  and  also  act  in  deter- 
muiing  the  susceptibihty  of  the  centres.  Fear 
may  fatally  inhibit  cardiac  action  before  and 
during  the  early  administrative  stage.  Apart 
from  this  fact,  provided  that  the  anaesthetic  is 
administered  carefuUj',  commencing  with  a 
dilute  vapour,  that  a  light  degree  of  anaesthesia 
as  indicated  by  a  small  pupil  and  an  active 
lid-reflex  is  reached,  and  that  free  respiration  is 
maintained,  no  cardiac  difficulty  should  be  met 
with  in  the  early  stages  of  anaesthesia.  At  the 
same  time  it  must  be  mentioned  that  patient? 
suffering  from  status  lymphaticus  are  known  tc 
die  suddenly  from  heart  failure,  apart  from 
operation  or  anaesthesia,  and  it  is  quite  reason- 
able to  suggest  that  such  a  death  might  occur 
during  anaesthesia  without  being  in  any  way 
attributable  to  it. 

Sudden  heart  failure  may  be  caused  by  reflex 
inhibition  of  the  centres  from  some  stimulation, 
such  as  incision  of  the  skin,  during  incomplete 
anaesthesia.  It  may  arise  from  simple  over- 
dosage. It  may  also  occur  from  toxic  absorp- 
tion or  spasm.  This  may  arise  in  the  induction 
stage,  during  struggling  or  holding  of  the 
breath ;  in  light  and  moderate  anaesthesia, 
during  reflex  respiratory  spasm.  Children, 
and  adults  with  feeble  or  fatty  hearts,  or  those 
who  for  any  reason  have  an  increased  suscepti- 
bility to  anaesthetics,  are  in  especial  danger  at 
such  times. 

Other  causes  of  sudden  cardiac  failure  that 
may  be  mentioned  are  vomiting ;  also  change  of 
the  patient's  position,  either  from  a  horizontal 
to  a  sitting  position,  or  from  the  Trendelenberg 
to  the  horizontal,  but  only  when  the  blood 
pressure  is  abnormally  Ioav. 

Although  no  hard-and-fast  line  can  always  be 
drawn  between  conditions  of  sudden  or  gradual 
failure,  careful  observation  of  the  patient's 
pulse,  both  as  to  rate  and  volume,  and  the 
colour  of  the  lips  and  ears,  will  frequently  in- 
dicate the  onset.  An  infrequent  pulse-rate  is  a 
sign  of  too  deep  anaesthesia,  whilst  a  frequent 
pulse,  especially  in  the  presence  of  dilated 
insensitive  pupils,  is  also  a  danger  sign.  An 
overdose    of    the    anaesthetic    may    produce    a 


gradual  failure,  which  if  not  noted  will  end  in 
cardiac  paralysis.  A  moderate  anaesthesia 
should  be  aimed  at,  and  the  closest  attention 
paid  to  the  phenomena  of  the  pupil.  Partially 
obstructed  breathing,  if  allowed  to  continue, 
and  especially  with  a  dilated  or  already  over- 
burdened right  heart,  will  tend  to  produce 
cardiac  syncope,  and  the  importance  of  main- 
taining adequate  and  free  respiration  is  ex- 
tremely urgent  in  this  respect. 

Finally,  haemorrhage  may  be  the  cause  of  a 
gradually  failing  heart,  and  on  its  occurrence 
care  should  be  taken  to  lessen  proportionally  the 
dose  of  the  vapour  and  the  degree  of  anaesthesia. 

Treatment.  Circulatory  failure,  whether  partial 
or  complete,  must  be  treated  immediately. 
The  anaesthetic  must  be  Avithdrawn,  the  head 
and  shoulders  lowered,  preferably  by  the  body 
being  placed  in  the  Trendelenberg  position. 
Warmth  applied  to  the  precordium  is  extremely 
useful. 

Respiration,  if  impaired,  must  be  maintained 
by  artificial  movement,  oxygen  given  and  the 
air-way  kept  perfectly  patent  by  means  of  a 
mouth-gag,  the  tongue  being  pulled  forward, 
and  the  throat  sponged  clear  of  mucus.  In  this 
way  the  elimination  of  the  anaesthetic,  which  is 
essential  to  recovery,  is  assisted.  If  the  heart 
is  still  working,  intravenous  infusion  of  saline, 
with  the  addition  of  adrenalin,  will  be  of  great 
service.  A  hypodermic  injection  of  pituitary 
gland  extract  should  be  given.  Brandy  or 
strychnine  are  probably  of  little  use  in  this 
condition,  especially  if  the  blood  pressure  has 
been  much  lowered. 

If  the  heart's  action  has  ceased,  rhythmic 
compression  may  be  tried  in  the  hope  of  initiat- 
ing contraction,  provided  that  artificial  respira- 
tion is  still  kept  up.  In  abdominal  operations, 
this  may  be  performed  by  compressing  the 
heart  against  the  chest  wall,  by  the  hand  inside 
the  abdomen,  the  diaphragm  intervening.  In 
operations  other  than  abdominal  an  incision  can 
quickly  be  made  in  the  middle  line  below  the 
ensiform  cartilage,  the  recti  separated,  and  the 
hand  inserted  between  the  diaphragm  and 
the  peritoneum,  wliich  need  not  be  opened. 

Surgical  Shock. — Although  it  is  not  intended 
to  deal  fully  here  Avith  surgical  shock  it  is 
certain  that  in  surgical  operations  the  anaes- 
thetic plays  an  important  part  in  its  occurrence. 
The  signs  and  symptoms  of  surgical  shock  and 
deep  anaesthesia  are  so  similar  that  it  is  often 
impossible  to  distinguish  between  them.  In 
either  condition  a  dilated  pupil,  insensitive 
cornea,  pallor,  moist  skin,  shallow  breathing  and 
rapid  pulse  may  be  present.  Shock  is  brought 
about  by  severe  and  long  operations,  exposure 
to  cold,  haemorrhage  and  powerful  stimuli  such 
as  traction  on  the  mesentery,  viscera  and  in- 
testines.    Varying  degrees  are  met  with,  and 
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it  may  be  so  slight  as  to  necessitate  only  the 
withdrawal  of  the  anaesthetic.  The  more  severe 
conditions  must  be  treated  as  for  circulatory 
failure.  Its  occurrence  depends  largely  upon 
the  anaesthetist,  and  provided  that  a  uniform  and 
hght  degree  of  anaesthesia  be  maintained,  as 
indicated  by  a  small  pupil  and  an  active  lid- 
reflex,  in  the  absence  of  haemorrhage  surgical 
shock  necessitating  treatment  practically  never 
occurs.  C.   H. 

HYOSCINE-MORPHINE    ANAESTHESIA    IN 
OBSTETRICS 

The  object  of  this  article  is  to  draw  the 
attention  of  general  practitioners  to  this  ex- 
cellent method  of  alleviating  the  pain  of  labour, 
a  method  which  is  only  too  little  known  in  this 
country. 

The  salt  used  is  the  hydrobromide  of  Isevo- 
hyoscine.  It  should  be  remembered  that 
hyoscine  salts  are  easily  disintegrated  in  solution 
and  are  precipitated  by  "  hard  "  waters.  The 
drug  should  therefore  be  kept  as  tablets  and 
freshly  dissolved  in  distilled  water  for  each 
case. 

Dosage.  In  a  recent  paper  on  this  subject 
the  author  reported  upon  the  use  of  three 
different  solutions  of  hyoscine  hydrobromide, 
which  save  verv  similar  results.  The  three 
mixtures  contained :  the  first — hyoscine  hydro- 
bromide y^  gr.,  morphine  sulphate  ^  gr., 
and  atropine  sulphate  yi^  gr. ;  the  second — 
hyoscine  hydrobromide  ^^  gr.,  morphine  sul- 
phate I  gr.  and  atropine  sulphate  y^q  gr. ;  the 


unaware  of  the  birth  of  the  child,  and  in  many 
cases  forceps  were  applied  without  any  other 
anaesthetic.  Many  multiparae  were  positive 
that  their  sufferings  were  considerably  less 
than  at  previous  confinements.  Hyoscine  also 
produces  somnolence,  the  mothers  sleeping 
between  the  pains,  and  remaining  drowsy  at 
the  acme  of  a  pain.  Some  patients  become 
excited,  but  this  is  rare ;  many,  even  those  who 
felt  pain  to  some  extent,  forget  that  the  child 
is  born  and  can  hardly  credit  it. 

Other  effects  of  this  drug  are  flushing  and 
dilatation  of  the  pupils,  which  are  practically 
constant. 

There  is  great  difference  of  opinion  as  to 
the  effects  of  hyoscine  and  morphine  on  labour 
pains,  owing  to  the  difficulty  of  estimating  the 
strength  of  a  pain.  There  can,  however,  be 
no  doubt  that  owing  to  the  drowsiness  of  the 
patient,  she  is  unable  to  bear  down  as  well  as 
usual. 

In  thirty-seven  cases  there  were  33  per  cent, 
of  forceps  delivery,  one  case,  however,  was  one 
of  primary  uterine  mertia  and  four  were  cases  of 
foetal  distress  (deducting  these,  the  percentage 
is  18'9),  whereas  at  Queen  Charlotte's  Hospital 
the  percentase  of  forceps  deliveries  varies  from 
11-8  to  17-6." 

Average  lengths  of  the  three  stages  of  labour — 
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I  II  III  Total. 

Hrs.  Mins.  Hrs.  Mins.  Hrs.  Mins.  Hrs.  Mins. 

23     45  1       23  0       19  25     27 

12     12  0       48  0      27  13     27 
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third  —  hyoscine  hydrobromide 
morphine  sulphate  |  gr.  The  effect  of  the 
atropine  is  negligible.  The  administration  is 
always  subcutaneous.  The  first  dose  should 
be  given  as  soon  as  the  pains  become  severe. 
It  is  w'rong  to  Avait  until  the  second  stage 
commences  and  thus  allow  the  patient  to 
suffer  much  unnecessary  pain. 

As  soon  as  the  effects  of  the  first  dose  begin 
to  wear  off  a  second  should  be  given.  Morphine 
should  never  be  repeated,  on  account  of  its  bad 
effect  on  the  foetus,  but  only  hyoscine  in  doses 
of  yiff  of  a  grain.  Before  the  second  adminis- 
tration the  foetal  heart  should  be  carefully 
auscultated  so  as  to  make  sure  that  its  action  is 
quite  regular. 

Action.  Hyoscine  is  a  powerful  narcotic. 
The  extent  of  the  relief  of  pain  varies.  In  a 
series  of  thirty-seven  cases  in  16"2  per  cent, 
no  pain  was  felt,  in  27  per  cent,  very  little  pain 
was  felt,  in  37*8  per  cent,  pain  was  decreased, 
and  in  19  per  cent,  pain  was  felt  as  usual. 
The  relief  of  pain  commences  in  about  ten 
minutes  after  the  injection.  The  character 
of  the  relief  afforded  is  well  shown  by  the 
following  facts.     In  20  per  cent,  the  mother  was 


It  is  evident  that  the  increase  in  length  is  so 
sHght  that  the  diminution  in  the  frequency  and 
strength  of  the  uterine  pains  cannot  be  great. 

Hyoscine-morphine  anaesthesia  has  no  effect 
on  the  amount  of  blood  lost. 

Effects  on  the  Foetus.  There  can  be  no  doubt 
I  that  there  is  some  risk  to  the  foetus.  Tlie 
\  cases  should  therefore  be  carefully  Avatched  and 
the  foetal  heart  auscultated  from  time  to  time, 
so  that  forceps  can  be  applied  as  soon  as  it  is 
necessary.  In  the  thirty-seven  cases  there 
were  six  cases  of  shght  blue  asphyxia  and  two 
children  were  born  dead.  One  of  these  was  a 
case  of  premature  rupture  of  the  membranes 
(twenty-seven  hours  before  delivery),  so  that 
death  would  probably  have  occurred  if  the  drug 
had  not  been  administered.  In  the  other  case 
the  foetal  heart  was  weak  throughout  the 
delivery.  Forceps  were  applied  as  soon  as  the 
OS  was  fully  dilated  in  both  cases,  in  vain. 
The  mortahty  therefore  was  2-7  per  cent.  At 
i  Queen  Charlotte's  Hospital  the  foetal  mortahty 
is  about  2-3  per  cent.  With  ordinary  precau- 
tions the  drug  can  be  used  with  little  extra, 
risk  to  the  foetus. 
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After-effects  on  the  Mother  and  the  Child.  Most 
patients  fall  into  a  refreshing  sleep  after  labour 
is  completed  and  forget  the  pain  suffered. 
There  is  no  effect  on  the  involution  of  the 
uterus.  There  are  no  bad  effects  on  the  child 
after  it  has  awakened  from  its  drowsy  sleep. 

Dangers.  The  only  danger  is  that  of  still- 
birth. It  is  extremely  doubtful  whether  post- 
partum haemorrhage  is  ever  caused. 

Indications.  (1)  This  method  is  most  indi- 
cated in  nervous  women.  (2)  W^ienever  there 
is  great  pain  during  labour.  (3)  When  the 
cervix  dilates  slowly,  provided  the  foetal  heart 
is  normal.  (4)  In  heart  disease  hyoscine- 
morphine  anaesthesia  \W11,  we  think,  be  very 
useful.     The  onlv  case  of  severe  morbus  cordis 
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in   which   we   tried   this   method   ended   most 
satisfactorily. 

Conclusions.  (1)  That  the  object  of  hyoscine- 
morphine  anaesthesia  is  not  to  bring  about 
complete  unconsciousness,  but  to  produce 
"  twilight  sleep,"  from  which  the  patient  can 
be  roused  at  any  moment  without  recollection 
of  what  has  occurred.  (2)  That  in  hyoscine- 
morphine  anaesthesia  we  have  an  efficient  means 
of  controlling  pain  and  one  that  is  practically 
safe  wdth  ordinary  precautions.  (3)  That  there 
may  be  danger  to  the  child  unless  the  foetal 
heart  is  carefully  auscultated.  (4)  That  the 
administration  and  repetition  of  the  injections 
must  be  gauged  by  the  amount  of  sufrering. 

P.  L.  G. 


i 


II.— HOSPITAL  MANAGEMENT 


COTTAGE    HOSPITAL   CONSTRUCTION 

The  Cottage  or  Village  Hospital  owes  its 
origin  to  the  late  Mr.  Albert  A.  Xapper,  a 
medical  man  practising  in  Cranleigli  in  Surrey. 
In  the  year  1859  he,  with  the  help  of  the  rector. 
Ml",  (afterwards  Archdeacon)  Sapte,  fitted  up 
the  ancient  vicarage  as  a  Cottage  Hospital  at  a 
total  cost  of  £100.  The  objects  of  the  founder 
were  to  provide  a  suitable  place  where  cases 
of  disease  or  accident  could  be  treated  under 
healthy  conditions  when  the  circumstances  of 
their  own  homes  rendered  such  treatment 
impossible.  "  A  short  experience  of  country 
medical  practice  must  suffice  to  show  the 
impossibility  of  rendering  efficient  aid  in  urgent 
cases  of  accident  or  disease  with  no  other 
accommodation  than  that  afforded  by  the  too 
frequently  miserable  abodes  of  the  poor.  The 
nearest  hospital  is  many  miles  distant,  the 
patient  too  exhausted  to  bear  a  long  journey, 
and  the  relatives  nearly  always  reluctant  to 
have  him  removed  to  a  distance  so  great  as 
to  preclude  the  possibility  of  frequent  visits." 
These  are  the  founder's  own  words  in  support 
of  what  was  then  a  new  departure,  and,  like  all 
novelties,  was  meeting  with  no  little  opposition. 

A  Cottage  Hospital  is  a  place  where  the 
general  practitioner  can  perform  with  safety 
to  the  patient  such  operations  as  he  can  and 
ought  to  undertake,  and  where  cases  of  disease 
which  require  skilled  nursing  and  careful  diet 
can  be  treated  in  a  way  impossible  in  their  own 
homes.  It  is  not  intended  to  supersede  or  to 
compete  with  the  large  general  hospitals  in 
towns ;  nor  should  it  be  conceived  on  a  scale 
which  brings  it  within  the  category  of  general 
hospitals. 

Mr.  Napper's  idea  and  that  of  other  pioneers 
in  the  work  was  that  the  number  of  beds  should 
not  exceed  six,  and  that  in  thinly  populated 
districts  the  number  might  be  limited  to  four. 
The  idea  governing  the  limitation  was  that  while 
one  nurse  could  do  all  that  is  required  for  six 
patients,  any  excess  on  this  would  necessitate 
the  employment  of  a  second  nurse.  These 
figures  many  so-called  Cottage  Hospitals  have 
greatly  exceeded ;  so  much  so,  that  in  at  least 
one  instance  a  hospital  with  forty-two  beds  still 
retains  the  name  and  is  worked  on  the  lines  of  a 
Cottage  Hospital. 

It  is  scarcely  practicable  to  set  a  definite  limit 
to  the  number  of  beds  in  a  Cottage  Hospital, 
but  the  probability  is  that  the  most  generally 
useful  size  for  rural  districts  is  from  six  to  eight 


beds,  while  for  more  populous  places,  large 
villages  or  small  towns,  so  large  a  number  of 
beds  as  twenty  will  not  be  excessive  in  relation 
to  the  needs  of  the  district.  As  regards  the 
right  proportion  of  beds  to  population,  it  seems 
to  be  generally  agreed  that  one  bed  to  every 
thousand  inhabitants  is  a  safe  rule;  but 
obviously  this  rule  must  be  liable  to  variation 
in  regard  to  the  nature  of  the  population. 

While  in  one  district  the  population  will 
mainly  consist  of  the  well-to-do,  with  a  very 
small  proportion  of  the  very  poor,  in  another 
the  whole  of  the  inhabitants  may  belong  to  the 
labouring  classes.  A  rule  which  would  be 
applicable  to  the  one  would  clearly  not  apply 
to  the  other. 

The  advantages  of  Cottage  Hospitals  to  the 
patients  are,  as  has  been  pointed  out,  that  in 
sickness  or  injury  they  can  be  treated  in  healthy 
surroundings  close  to  their  homes  without  in- 
curring the  risk  of  a  lengthy  journey,  and  where 
they  can  be  visited  by  their  relations.  Also 
that  in  a  Cottage  Hospital  they  are  treated  in 
far  better  conditions  as  to  air  and  healthy  sur- 
roundings than  would  be  the  case  in  a  large 
hospital  in  a  populous  to^Mi. 

To  the  medical  man  the  advantages  are  almost 
as  important  as  to  the  patient.  Instead  of 
having  to  send  off  all  his  serious  cases  requiring 
operation  or  skilled  nursing  to  the  nearest 
general  hospital,  he  is  able  to  treat  some  of 
them  himself,  and  so  to  enlarge  the  scope  of  his 
work  and  keep  in  touch  with  modem  methods. 
The  importance  of  this  can  scarcely  be  over- 
rated ;  it  is  good  for  the  doctor  himself  and  it  is 
good  also  for  all  the  patients  under  his  charge. 

Another  and  perhaps  no  less  important  a 
feature  of  the  Cottage  Hospital  is  that  in  almost 
every  instance  the  system  of  contributions  by 
patients  is  adopted.  The  principle  of  requiring 
patients  to  contribute  towards  their  mainten- 
ance in  proportion  to  their  means  was  adopted 
at  the  outset  by  Dr.  Xapper  at  Cranleigli,  and 
it  is  safe  to  say  that  the  instances  where  this 
rule  does  not  obtain  form  a  verj'  small  minority. 
The  amount  of  contribution  required  varies  in 
different  localities ;  the  lowest  minimum  appears 
to  be  two  shillings  per  week,  while  the  maximum 
is  in  no  case  more  than  ten  shillings  per  week. 
Domestic  servants  are  usually  charged  at  the 
higher  rate,  a  reduction  being  sometimes  made 
when  the  employer  is  a  subscriber.  As  a  rule 
the  decision  as  to  the  amount  of  contribution 
to  be  made  by  a  patient  is  in  the  hands  of  the 
committee   of   management,    but    in   one   case 
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(Harrow)  a  carefully  devised  scheme  of  payment 
in  proportion  to  the  amount  of  assessment  of 
the  patient's  dwelling  has  been  drawTi  up.     The 
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with  a  minimum  of  five  shillings  and  threepence 
and  a  maximum  of  one  guinea. 

In  many  Cottage  Hospitals  provision  is  made 
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amount  is  fixed  at  fivepence  per  week  in  the  for  private  patients  wlio  are  able  to  pay  at  a 

pound,  on  the  assessment,  with  a  minimum  of  more  remunerative  rate.     The  terms  for  such 

five   shillings   and    threepence.     For   domestic  patients  range  from  one  to  four  guineas  per 

servants  the  scale  is  twopence  in  the  pound,  1  week. 
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Before  describing  in  detail  the  planning  and 
arrangement  of  a  modern  Cottage  Hospital  it 
w-ill  be  convenient  to  give  examples  of  a 
hospital  established  in  a  genuine  cottage.  For 
this  purpose  the  hospitals  at  Cranleigh  and 
Bockmg  have  been  selected — the  one  as  the 
original  hospital  of  the  class  and  itself  an  ancient 
cottage,  and  the  other  as  an  adaptation  of  two 
modern  cottages. 

Cranleigh  Village  Hospital 

The  original  hospital,  which  is  now  used  for 
administrative  purposes  only,  is  an  ancient  oak- 
framed  building  formerly  the  vicarage,  and  is 
still  the  property  of  the  rector  of  Cranleigh.     It 
contains  two  floors,  and  the  wards  were  the  two 
rooms  over  the  front  part  of  the  building.     They 
are  approached  by  a  winding  staircase,  up  which 
it  must  have  been  a  matter  of  some  difficulty  to 
carry  a  helpless  patient.     The  outer  room  was 
the  men's  ward  and  held  three  beds,  and  the 
inner  room  was  the  women's  ward  and  contained 
a  like  number  of  patients.     The  small  room  with 
storeroom  leading   out   of   it  was   the   nurses' 
bedroom,  and  the  room  at  the  back  was  the 
operating-room.     On  the  ground  floor  the  large 
room  Avhich  now  forms  the  entrance  hall  was  the 
kitchen,  with  a  back  kitchen  and  scullery  leading 
out  of  it.     The  other  front  room  was  and  still 
is  a  sitting-room  for  nurses.     The  only  W.C. 
was  approached  through  the  bathroom,  ^\hich 
was  ingeniously  contrived  out  of  the  space  at 
the  back  of  the  big  chimney  stack.     From  this 
description  and  the  plan  (Fig.  1)  the  difficulties 
of  working  will  readily   be  appreciated.     The 
difficulty  of  carrying  patients  up  to  the  wards 
has  been  referred  to ;    as  a  matter  of  fact  the 
method  of  transport  was  not  infrequently  the 
doctor's  back.     Then  it  is  obvious  that  all  bed- 
pans had  to  be  carried  down-stairs  and  through 
the    kitchen,    and    when    emptied   had    to    be 
cleansed  as  best  they  could  in  the  W.C.     The 
operating   room   was   tiny,    but,    nevertheless, 
much    excellent    work    was    done    in   it.     The 
hospital,  as  it  was,  is  an  object  lesson  in  good 
work  done  with  rough  and  ready  means;    and 
while  it  is  right  and  proper  to  provide  improved 
ways  of  doing  the  work,  it  does  not  follow  that 
it  is  necessary  or  desii'able  to  adopt  the  costly 
methods  which  may  be    justifiable  in  a  large 
general  hospital  in  a  populous  town. 

Some  ten  years  ago  the  hospital  was  enlarged 
by  the  erection  of  the  one-storey  block  shown 
on  the  plan  at  the  back  of  the  original  cottage. 
This  block  contains  two  wards  of  four  beds  each  j 
and  an  operating-room.  The  Avards  are  light  I 
and  airy  and  have  efficient  cross  ventilation. 
The  floor  space  per  bed  is  80  ft.  6  in.  and  the 
cubic  space  845  ft.  To  each  ward  is  provided  a 
bathroom,  W.C,  bed-pan  sink  and  lavatory. 
The  object  of  the  disconnecting  lobby  which 
19 


intervenes  between  the  W.C  and  bathroom 
and  the  ward  is  defeated  by  placing  the  bed- 
pan sink  on  one  side  of  it;  there  is  therefore 
no  effectual  disconnection  between  the  sanitary 
offices  and  the  wards.  There  is  no  necessity 
to  interpose  a  cut-off  lobby  between  a  bathroom 
and  the  ward ;  and  in  practice  the  lobby  is  not 
only  unnecessary  but  often  inconvenient.  Also 
two  bathrooms  are  not  required  for  eight 
patients.  It  would  have  been  better  to  have 
placed  the  bathroom  in  some  more  central 
position  where  it  Avould  have  been  available 
for  all  the  patients,  and  so  to  have  simplified 
the  sanitary  wings  and  at  the  same  time  provided 
efficient  cut-off  lobbies.  With  this  exception 
the  building  is  excellently  adapted  for  its  pur- 
pose. No  patients  are  now  treated  in  the  old 
building,  and  it  is  used  solely  for  administrative 
purposes.  The  staff  consists  of  a  nurse-matron 
and  assistant  nurse  and  one  servant. 

Braintree  and  Booking  Cottage  Hospital 
This  hospital  was  founded  in  1876  by  the 
late  I\Irs.  George  Courtauld.  It  consists  of 
two  cottages  converted  by  the  removal  of  the 
dividing  wall  and  both  staircases,  and  the 
provision  of  a  new  staircase  and  some  other 
alterations.  On  the  ground  floor  is  a  ward  for 
three  men,  a  large  entrance  hall,  which  serves 
a  useful  purpose  as  a  waitmg-room,  the  nurses' 
sitting-room,  kitchen,  scullery,  bathroom,  W.C, 
and  a  store  for  drugs,  splints,  etc.  On  the  first 
floor  is  a  ward  for  two  beds  and  a  cot,  the  oper- 
ating-room, nurses'  bedroom  and  servants' 
bedroom.  In  a  detached  building  of  one  storey 
only  is  a  wash-house,  coal  store  and  mortuary. 
The  hospital  is  pleasantly  situated  on  high 
ground  just  outside  the  village  of  Booking. 
Unfortunately  it  is  outside  the  limits  of  the 
Braintree  gas  and  water  supply  and  sewerage, 
so  that  it  has  to  depend  on  a  well  for  its  water ; 
the  sewage  is  disposed  of  on  neighbouring  land, 
and  the  only  means  of  artificial  lighting — except 
in  the  operating-room — is  by  oil  lamps.  In  the 
operation  theatre  a  small  apparatus  for  generat- 
ing acetylene  gas  has  been  lately  fixed. 

It  is  always  a  difficult  matter  to  adapt  a 
building  plamied  for  one  purpose  to  something 
quite  different,  and  the  result  in  this  instance  is 
no  exception  to  the  rule.  The  operating-room 
being  on  the  upper  floor,  if  a  male  patient  has 
to  be  carried  up  or  doAMi  this  task  has  to  be  per- 
formed by  the  doctor  in  charge  of  the  case,  since, 
obviously,  no  porter  can  be  kept  in  a  little 
institution  of  this  kind.  The  fact  that  there  is 
no  W.C.  on  the  upper  floor  and  only  one  in  the 
house  to  serve  for  patients  as  well  as  staff  in- 
volves the  necessity  of  carr^ang  the  bed-pans 
doAATi  from  the  first  floor  past  the  operating-room 
and  past  the  kitchen  door.  Clearly  this  is  very 
objectionable.     As  there  is  no  system  of  hot 
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water  circulation  all  hot  Avater  required  in  the 
operating-room  has  to  be  carried  upstairs.  This, 
of  course,  involves  much  labour,  which  would 
be  saved  if  a  circulation  were  available. 

The  absence  of  a  spare  room  or  a  bedroom 
for  an  extra  nurse  is  unfortunate  from  an 
economical  point  of  view.  At  times  a  second 
nurse  is  wanted  for  a  special  case,  and  when 
this  happens  a  room  has  to  be  obtained  for  her 
outside  the  hospital,  and  this  entails  a  certain 
definite  weekly  expense  which  Avould  not  be 
incurred  if  a  room  were  available. 

These  defects  are  not  pointed  out  merely 
with  a  view  to  finding  fault,  but  partly  in  order 
to  emphasize  the  fact  that  much  good  Avork  can 
be  done  in  a  building  but  little  adapted  for  its 
purpose,  as  well  as  to  indicate  how  mistakes  can 
be  avoided. 

Site 

In  establishing  a  Cottage  Hospital  the  first 
consideration  is  of  course  the  site.  The  chief 
points  to  be  kept  in  view  are  (a)  aspect,  (b) 
nature  of  the  subsoil,  and  (c)  area.  These  are 
concerned  Avith  the  health  conditions  of  the  site. 
Two  other  conditions  aa^lII  haA'e  to  be  considered 
as  bearing  on  economy  :  (d)  access  for  patient 
and  staff  and  (e)  cost. 

As  a  general  rule  it  may  be  taken  that  a  site 
weU  exposed  to  the  south  and  protected  from 
the  north  and  east  Avinds  is  a  desirable  one  in 
point  of  aspect.  A  gently  sloping  site  fairly 
elevated  aboA^e  the  surrounding  country  to  the 
south  and  west  would  ansAver  these  conditions. 
A  too  sharp  inclination  of  the  ground  produces 
stagnation  of  air  and  proves  costly  in  the  matter 
of  building.  The  kind  of  site  to  be  avoided  is 
one  at  the  bottom  of  an  enclosed  A^alley  or  on 
low-lying  ground  Avhich  takes  the  drainage  from 
the  land  around  it. 

The  nature  of  the  subsoU  is  an  important 
factor  in  the  healthiness  of  any  habitation. 
The  condition  of  the  soil  is  influenced  by  two 
factors  :  (a)  the  power  of  retaining  heat  and 
(6)  the  level  of  the  ground  AA'ater.  The  soils 
that  absorb  heat  to  the  highest  extent  are  clay 
and  chalk;  and  as  a  consequence  these  soils 
are  much  colder  than  soils  such  as  sand  or  gravel. 
A  more  important  factor  than  the  actual  com- 
position of  the  subsoil  is  the  leA^el  of  the  ground 
Avater.  There  is  in  all  soils  of  a  permeable 
nature  a  point  at  which  Avater  is  met  Avith. 
This  AAater  is  of  course  derived  from  the  rain 
Avhich  falls  on  the  surface  and,  penetrating 
through  the  permeable  strata,  is  held  up  by  the 
impermeable  rock  Avhich  underlies  them.  The 
conditions  affecting  health  in  relation  to  the 
variation  of  level  in  ground  Avater  have  been 
carefully  iuA^estigated  by  manj'  observers  of 
late  years ;  and  it  will  be  sufficient  here  to  note 
that  a  high  Avater  level  is  unhealthy,  inasmuch 


as  it  keeps  both  soil  and  air  damp,  and  that  a 
varying  water  level  is  probably  even  more 
injurious  to  health  than  a  permanent  one.  It 
may  be  said  that,  speaking  broadly,  deep  beds 
of  sand  or  gravel  AAdth  good  natural  drainage, 
impermeable  rocks  which  have  sufficient  slope 
to  drain  off  Avater,  limestones  or  chalk,  are  all 
good  soils  for  habitation — and  that  the  worst 
soils  are  thin  beds  of  sand  or  gravel  overlying 
an  impermeable  bed  such  as  clay,  and  alluAaal 
soils  which  consist  of  the  deposit  from  riA^ers. 
If,  therefore,  it  becomes  necessary  to  build  on  a 
site  with  a  high  or  varjdng  water  level,  it  is  of  the 
utmost  importance  to  provide  that  the  air  from 
the  ground  laden  Avith  moisture  and  impregnated 
Avith  organic  impurities  should  not  be  drawn 
into  the  house.  To  effect  this  a  solid  impervious 
bed  of  concrete  finished  with  either  asphalte  or 
cement  must  be  interposed  between  the  soil  and 
the  interior  of  the  building.  Such  a  precaution 
is  indeed  necessary  whatever  the  nature  of  the 
soil  may  be,  except,  possibly,  when  it  happens  to 
be  solid  granite  or  some  close-grained  impervious 
stone,  and  is  required  in  all  building  by-laws. 

Particular  attention  must  be  paid  to  the 
formation  of  this  bed  in  cases  where  the  subsoil 
is  damp  or  otherwise  bad.  In  such  cases 
concrete  alone  is  not  sufficient  to  keep  out  the 
ground  air,  and  some  really  impervious  material 
such  as  asphalte  should  be  used. 

The  area  of  site  required  depends  on  the 
number  of  patients  and  on  whether  the  scAA^age 
can  be  discharged  into  a  public  scAver  or  must 
be  disposed  of  AA'ithin  the  limits  of  the  site.  In 
the  former  case  sufficient  land  for  the  free  circu- 
lation of  air  and  light  all  round  the  buUding  is 
all  that  is  absolutely  necessary.  In  the  latter, 
the  amount  of  land  necessary  for  effectually 
disposing  of  the  sewage  AA'ill  have  to  be  carefully 
proportioned  to  the  volume  of  sewage  to  be 
dealt  with  and  the  nature  of  the  soil. 

The  question  of  water  supply  is  one  which  will 
need  careful  consideration.  Frequently  in  or 
near  country  A^illages  the  hospital  Avill  have  to 
be  dependent  on  a  well  for  its  supply  when  either 
there  is  no  public  water  service  or  the  hospital 
is  beyond  the  limits  of  supply.  In  such  circum- 
stances it  Avill  generally  be  the  case  that  no  public 
system  of  drainage  exists,  and  that  the  hospital 
Avill  have  to  be  self-contained  both  in  its  water 
supply  and  in  its  drainage.  It  need  hardly  be 
said  that  the  utmost  vigilance  is  necessary  in 
order  to  safeguard  the  Avell  from  contamination 
by  scAvage.  For  a  dwelling-house  no  doubt  the 
earth  closet  system,  Avith  a  simple  method  of 
disposing  of  the  slop  Avater  on  the  land,  Avould 
be  the  safest  method  to  adopt;  but  Avith  a 
hospital  such  a  plan  aa'ouM  be  impossible.  Bed- 
pans cannot  be  emptied  into  an  earth  closet, 
neither  can  they  be  cleaned  AA-ithout  a  suitable 
sink  and  water  supply ;  it  is  therefore  necessary 
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to  adopt  a  water-borne  system  of  sewage 
disposal. 

The  old-fashioned  cesspool  is  out  of  the 
question,  and  is,  moreover,  illegal  in  most 
districts.  On  the  question  of  what  sj^stem  to 
adopt  expert  advice  must  no  doubt  be  obtained ; 
and  the  ultimate  decision  will  be  largely  in- 
fluenced by  local  conditions.  A  system  such  as 
the  "  semi-septic  "  sewage  plant  would  probably 
suit  most  cases.  It  is  neither  altogether  septic 
nor  altogether  aseptic,  but  stands  midway  be- 
tween the  two  systems  and  seems  specially 
appropriate  to  the  needs  of  moderate-sized 
households.  With  a  system  of  this  kind  the 
water  supply,  even  if  it  be  a  surface  well,  is 
safeguarded  from  contamination  within  the 
hospital  boundary ;  and  all  that  remains  to  be 
done  is  to  see  that  the  well  is  protected  from 
injury  from  without. 

In  the  "  semi-septic  "  system  of  Messrs.  Tuke 
and  Bell  the  tank  into  which  the  house  drain  dis- 
charges acts  as  a  disintegrating  mill;  in  it  the 
solids  are  held  back,  broken  down  and  reduced 
to  simple  compounds  by  semi-septic  mechanical 
and  physical  action,  a  certain  amount  of  re- 
duction being  due  to  gaseous  action ;  the  fibrous 
matters  float  to  the  top,  forming  a  scum,  the 
solids,  in  very  fine  particles,  passing  in  suspen- 
sion to  the  filters.  The  filters  are,  first,  mechani- 
cal strainers,  the  fine  particles  in  suspension 
being  deposited  in  the  interstices,  the  clarified 
liquid  passing  through  to  the  secondary  filter, 
or  the  humus  tank,  or  direct  to  the  ditch,  as 
the  case  may  be,  after  which  bacterial  and  bio- 
logical action  (aerobic)  takes  place,  purifying 
the  fine  particles,  and  at  the  same  time  cleansing 
the  mechanical  strainer.  From  this  process 
there  is  a  residue,  "humus,"  inoffensive  and 
innocuous,  but  which,  if  allowed  to  pass  to  a 
ditch,  along  with  the  otherwise  fairly  clean 
effluent,  Avould  be  deposited  and  show  dis- 
coloration. The  provision  of  a  "  humus " 
tank,  which  has  a  scum  board  to  keep  back  this 
grey  matter,  permits  of  its  being  taken  out  and 
laid  on  the  earth  or  in  shallow  pits  to  dry.  It 
there  becomes  a  fine  powder,  closely  resembling 
very  fine  mould,  and  the  discoloration 
previously  mentioned  is  prevented. 

The  question  of  access  for  patients  and  staff  is 
one  which  must  be  governed  by  local  conditions. 
So  far  as  the  patients  are  concerned  a  position 
as  nearly  central  as  possible  in  the  district 
served  by  the  hospital  is  of  course  to  be  desired. 
For  the  staff  the  advent  of  the  motor  car  has 
eUminated  much  of  the  difficulty  of  locomotion 
in  country  districts ;  but,  unfortunately,  this 
is  not  without  its  drawbacks.  The  nuisance 
of  dust  arising  from  motor  traffic  is  a  very 
serious  one ;  and  at  least  one  example  could 
be  given  of  a  Cottage  Hospital  on  a  main  road 
where  the  ward  windows  have  to  be  kept  closed 


during  dry  weather.  Doubtless  when  all  roads 
have  been  surfaced  with  tar  this  nuisance  will 
vanish;  but,  until  that,  apparently  unattam- 
able,  ideal  has  been  achieved  it  becomes  neces- 
sary to  choose  a  site  which,  though  less  con- 
venient in  other  ways,  is  free  from  the  liability 
of  being  smothered  with  dust. 

On  the  matter  of  cost  it  is  not  possible  to 
lay  down  any  definite  rules.  The  cost  of  labour 
and  materials  varies  in  different  parts  of  the 
country;  and  an  accurate  comparison  is  only 
possible  if  all  the  conditions  are  identical.  A 
comparison  of  the  actual  cost  of  twelve  Cottage 
Hospitals  in  different  parts  of  the  country  gives 
a  mean  cost  per  bed  of  £185  55.,  but  since  the 
maximum  is  £272  and  the  minimum  £88  the 
result  is  of  little  value.  As  a  matter  of  fact  cost 
per  bed,  unless  the  number  of  beds  is  identical 
in  the  examples  compared,  is  misleading.  The 
reason  for  this  is  obvious.  Take,  for  example, 
two  hospitals,  one.  A,  having  a  total  of  tAventy 
beds  and  a  staff  of  five  nurses;  the  other,  B, 
having  thirteen  beds  and  a  staff'  of  four  nurses. 
In  each  case  the  staff  of  servants  is  the  same. 
If  the  cost  is  calculated  in  relation  to  the  number 
of  beds  it  is  clear  that  the  cost  of  each  bed  in 
A  Avill  bear  a  smaller  proportion  of  staff  than 
will  be  the  case  with  B,  for  while  in  A  there  is  one 
nurse  to  four  patients,  in  B  the  proportion  is 
one  to  3'22.  Again  in  each  of  these  hospitals 
the  extent,  and  therefore  the  cost,  of  the  kitchen, 
offices  and  stores  may  be  taken  as  identical,  so 
that  m  the  one  case  the  cost  Mould  have  to  be 
divided  by  twenty  and  in  the  other  by  thirteen. 
On  the  whole  the  most  reliable  basis  for  calcu- 
lation of  cost  is  one  based  on  the  cubic  contents 
of  the  building ;  the  exact  sum  per  cubic  foot 
can  be  arrived  at  by  comparison  with  the  actual 
cost  of  buildmgs  in  the  neighbourhood,  making 
some  allowance  for  the  additional  cost  of  special 
fittings  and  finishings  required  in  a  hospital. 

Planning 

It  will  be  found  convenient  to  deal  with  this 
part  of  the  subject  under  two  heads  :  (1)  the 
smaller  type  of  hospital  with  from  six  to  eight 
beds ;  and,  (2)  the  larger  type  with  accom- 
modation for  as  many  as  twenty  patients. 

1.  The  Smaller  Type. 

The  first  consideration  in  planning  a  hospital 
is  the  number  and  size  of  the  wards.  Taking 
six  beds  as  the  total  it  almost  necessarily  follows 
that  the  wards  will  be  two  in  number,  each 
containing  three  beds,  one  being  for  male,  the 
other  for  female  patients.  A  small  ward  for  one 
bed  is  a  desirable  addition  perhaps,  but  not  an 
absolute  necessity.  The  next  point  is  the  floor 
area  and  cubic  space  to  be  provided  for  each 
patient.  On  this  it  will  be  found  that  practice 
varies  considerably.  An  analysis  of  the  dimen- 
sions of  a  large  number  of  Cottage  Hospitals 
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gives  a  mean  floor  space  per  bed  of  92  ft.,  the 
figures  varying  from  124  ft.  to  49  ft.  6  in.  The 
larger  dimension  is  certainly  excessive,  and  the 
smaller  as  certainly  inadequate. 

For  purposes  of  efficient  ventilation  the  floor 
space  should  not  be  less  than  100  feet,  and  the 
cubic  space  1000  feet.  It  will  be  seen  from 
these  figures  that  the  height  of  the  ward  is  as- 
sumed to  be  10  ft.  It  is  now  generally  agreed 
that  any  height  in  excess  of  10  ft.  is  of  no 
value  for  purposes  of  ventilation ;  in  large  wards 
some  additional  height  is  necessary  partly 
for  appearance  and  partly  to  equalize  the 
temperature  in  cold  weather  Avhen  artificial 
heat  is  used.  A  convenient  size  for  a  Avard  for 
three  beds  is  22  ft.  6  in.  by  14  ft.  This  gives  a 
floor  area  of  105  ft.  per  bed.  The  beds  would 
be  placed  with  a  space  of  4  ft.  6  in.  between 
them,  and  7  ft.  between  the  foot  of  the  bed  and 
the  opposite  Mall. 

In  a  ward  for  one  bed  only  an  area  of  100  ft. 
would  be  insufficient  for  practical  use;  and 
it  must  be  increased  to  allow  sufficient  room  for 
the  necessary  furniture.  For  this  purpose  a  room 
12  ft.  by  10  ft.  will  be  found  none  too  large. 

When  the  total  number  of  beds  exceeds  six 
it  may  be  desirable  to  provide  separate  rooms 
for  patients  willing  to  pay  a  higher  rate  than  the 
ward  patients ;  this,  however,  is  a  matter  which 
can  only  be  determined  by  local  requirements. 

Each  ward  of  three  beds  (or  more  as  the  case 
may  be)  must  have  attached  to  it  a  water  closet 
and  a  sink-room,  both  of  which  should  be  ap- 
proached through  a  lobby  Avith  cross  ventilation, 
i.  e.  windows  on  each  side.  There  is  no  need  to 
provide  more  than  one  bathroom,  and  this  should 
be  in  as  central  a  position  as  possible,  so  as  to 
be  within  easy  access  of  both  wards.  As  the 
bathroom  in  a  hospital  is  so  constantly  placed 
in  the  same  block  as  the  water  closets  and  sink- 
rooms  it  will  be  well  to  point  out  the  disadvan- 
tages of  the  plan.  In  the  first  place  there  is  no 
necessity  whatever  to  interpose  a  "  cut-off  " 
1  obby  between  the  bathroom  and  the  ward.  It 
is  indeed  a  distinct  disadvantage  for  a  patient 
to  have  to  pass  through  a  cold  and  draughty 
passage  on  his  way  from  the  bath  to  the  ward. 
In  the  second  place  a  bathroom  should  be  ap- 
proached from  outside  the  Avard,  so  that  a 
patient  on  admission  should  go  to  the  bathroom 
before  he  enters  the  Avard. 

The  only  other  room  directly  concerned  with 
the  patients  is  the  operating-room.  This  should 
be  about  14  ft.  by  12  ft.,  and  Avell  lighted 
by  a  large  vertical  Avindow.  A  top  light  is  an 
advantage,  but  not  a  necessity.  It  must  be 
borne  in  mind  that  in  a  small  Cottage  Hospital 
the  number  of  operations  during  the  year  is 
comparatiA^ely  small,  and  that  a  considerable 
proportion  of  the  total  number  consists  of 
minor  operations  (e.  g.  adenoids,  tonsils).     To 


take  an  actual  example — in  a  country  hospital 
Avith  ten  beds  the  total  number  of  operations 
during  1910  Avas  thirty-eight,  of  AA'hich  sixteen 
Avere  of  the  class  of  minor  operations.  The 
elaborate  arrangements,  therefore,  that  are 
deemed  necessary  in  a  large  town  hospital  are 
totally  out  of  place  in  a  village  hospital. 

The  remainder  of  the  building  consists  of  the 
domestic  or  administratiA^e  part,  and  comprises 
the  kitchen  offices  and  the  rooms  for  the  staff. 

The  resident  staff  in  a  hospital  of  the  size  we 
are  considering  will  usually  consist  of  a  nurse- 
matron  and  one  serA^ant.  A  bedroom  for  each 
of  these  is  needed  and  a  sitting-room  for  the 
nurse.  As  the  services  of  a  second  nurse  are, 
from  time  to  time,  required  for  night  duty  Avith 
a  serious  case,  or  for  other  causes,  it  is  a  Avise 
economy  to  provide  a  spare  room.  If  no  such 
provision  is  made  a  room  has  to  be  taken 
specially,  and  the  cost  makes  an  appreciable 
difference  in  the  annual  cost  of  maintenance. 
The  kitchen  offices  av  ill  be  similar  in  every  re- 
spect to  those  m  a  Avell -arranged  villa.  Store 
cupboards,  lighted  and  A^entilated,  are  of  course 
of  great  importance,  and  should  include  pro- 
vision for  the  storage  of  splints  and  other 
surgical  appliances  in  constant  demand.  No 
storage  for  drugs  is  necessary  beyond  a  small 
cabinet  for  drugs  required  in  emergency,  Avhich 
may  be  kept  in  the  matron's  room. 

It  is  desirable  that  the  entrance  hall  should 
be  sufficiently  large  to  serve  as  a  Avaiting-room ; 
and  if  space  can  be  spared  a  small  telephone- 
box  should  be  placed  there. 

In  addition  to  the  accommodation  described  it 
is  desirable  to  provide  a  mortuary,  AA'hich  should 
be  so  arranged  as  to  serve  Avhen  required  as  a 
post-mortem  room.  It  should,  of  course,  be 
entirely  detached  from  the  hospital,  and  as  far 
removed  as  the  land  will  permit.  Sometimes, 
also,  it  is  desirable  to  provide  a  Avashhouse  and 
ironing-room,  and  this  may,  Avith  adA^antage, 
be  a  part  of  the  same  building  as  the  mortuary. 

To  illustrate  the  arrangements  of  a  small 
hospital  of  the  type  described  above,  a  plan 
(Fig.  2)  is  given  of  a  hospital  for  six  beds. 

The  entrance  is  in  the  centre,  and  is  made  of 
sufficient  width  to  alloAV  of  its  being  used  as 
a  Avaiting-room.  The  entrance  hall  giA^es  access 
to  a  corridor  running  right  and  left.  On  the 
right  is  a  receiving-room  for  patients,  Avith  a 
bath  screened  off,  and  a  Avard ;  and  on  the  left 
the  nurse-matron's  room  and  the  other  AAard; 
AA'hile  at  the  back  is  the  operating-room,  staircase 
and  kitchen  offices.  On  the  upper  floor  over 
the  central  portion  are  three  bedrooms,  one  for 
the  nurse-matron,  one  for  the  servant,  and  a 
third  for  an  extra  nurse  Avhen  required.  On 
this  floor  there  is  also  a  bathroom  for  the  staff 
and  a  small  box-room.  The  building  is  planned 
in  as  economical  a  Avay  as  possible,  liaA^ing  regard 
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to  the  fact  that  so  large  a  proportion  of  the  space 
must  of  necessity  be  on  the  ground-floor.  The 
main  front  should  face  south,  the  operating-room 
having  a  north  aspect.  The  wards  have  a  full 
measure  of  cross  ventilation,  and  the  fireplace 
is  put  in  the  most  central  position  possible. 

2.  The  Larger  Type. 

When  the  number  of    beds  exceeds  eight  it 
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not  necessary.  With  the  increased  number  of 
beds  a  corresponding  increase  in  the  accommoda- 
tion for  the  staff  Avill  be  required ;  the  one  nurse 
m  the  small  eight-bed  hospital  will  become  the 
matron,  Mith  two  or  more  nurses  under  her 
according  to  the  number  of  beds;  and  one  or 
more  additional  servants  will  be  required.  As 
the  number  of  beds  increases,  so  the  number  of 
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Fig.  2. 


"wUl  be  found  that  the  form  of  ward  which  is 
suitable  for  three  or  four  patients  is  not  the  most 
convenient  one  for  six  beds  and  upwards.  It 
becomes  necessary  with  the  increased  number 
of  beds  to  increase  the  width  of  the  ward  in 
order  to  get  two  rows  of  beds.  For  this  a  width 
of  twenty-five  feet  will  be  found  a  convenient 
size;  less  than  this  would  give  too  restricted  a 
space  between  the  ends  of  the  beds,  and  more  is 


operations  will  also  increase ;  and  while  the 
size  of  the  operating-room  itself  need  not  be 
increased,  it  is  desirable  to  provide  a  small 
room  adjoining  in  Avhich  to  put  sterilizers  and 
stores  for  dressings,  etc. 

As  an  example  of  a  larger  t\^e  of  hospital  we 
give  a  plan  of  the  Crewkerne  Hospital,  which 
was  erected  in  1903.  The  building  consists  of 
two  separate  blocks,  the  front  block  containing 
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the  wards  and  administrative  offices,  and  the 
back  block  containing  a  small  surgery  for  out- 
patients, coal-store,  ambulance-house,  laundry 
and  mortuary.  A  covered  way  connects  the 
two  buildings. 

In  the  front  block  are  two  wards  for  six  beds 
each,  two  side  Avards  for  one  bed  each,  board- 
room, staff  common-room,  operation-room, 
matron's  bedroom,  and  kitchen  offices.  Part 
of  this  block  has  an  upper  storey  in  which  are 
bedrooms  for  nurses  and  servants,  bathroom, 
linen-room,  and  a  special  ward  for  one  bed. 


of  this  kind  to  enter  into  minute  technical 
details  of  the  best  mode  of  construction  for  a 
Cottage  Hospital,  but  certain  points  in  which 
hospital  construction  differs  from  that  of  an 
ordinary  dwelling-house  must  be  dealt  with. 

Generally  speaking,  the  construction  of  a 
Cottage  Hospital  should  be  of  the  best  and 
soundest  description,  with  a  strict  regard  to 
economy  and  a  rigid  avoidance  of  anything 
approaching  to  extravagance.  The  use  of  the 
best  materials  for  their  several  purposes  is  in 
the   best  sense  of  the  word   sound  economy; 
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Fig.  3. 


It  will  be  seen  that  a  plan  of  this  type  can 
readily  be  increased  with  very  little  modifica- 
tion ;  either  by  lengthening  the  wards  or  by 
adding  an  upper  floor  over  the  whole  extent  of 
the  front  block. 

The  question  of  future  additions  is  one  that 
is  too  frequently  overlooked  in  planning  a 
hospital.  But  it  is  most  important  that  it 
should  not  be  lost  sight  of.  The  task  of  adding 
to  an  existing  building,  when  the  needs  of  the 
neighbourhood  call  for  extension,  is  frequently 
made  far  more  difficult  and  costly  than  it  need 
be,  had  the  original  building  been  planned  with 
the  possibility  of  additions  kept  Avell  in  view. 

Construction 
It  is  hardly  necessary  or  desirable  in  a  work 


while  indulgence  in  superfluous  ornamenta- 
tion is  not  only  undesirable,  but  may  become 
positively  harmful.  While,  on  the  one  hand, 
it  is  essential  that  everything  which  renders 
the  process  of  cleaning  easy  should  be  carefully 
considered,  on  the  other  hand,  the  elaborate 
precautions  adopted  in  large  town  hospitals 
for  attaining  the  aseptic  conditions  which  are 
the  aim  of  the  hospital  architect,  and  which 
are  frequently  of  a  costly  nature,  are  not 
required  in  a  village  hospital. 

In  the  choice  of  materials  for  walls  and  roof 
the  productions  of  the  neighbourhood  should 
be  borne  in  mind,  since  it  is  a  sound  rule  in 
any  class  of  building  to  use,  if  possible,  local 
materials.  In  a  country  producing  nothing 
but   bricks  it  is  as  absurd  to  import  stone  for 
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building  the  walls  as  it  would  be  to  use  bricks 
only  where  stone  is  to  be  had  for  the  digging. 
The  same  remark  holds  good  with  regard  to 
roof  coverings,  Avith  this  proviso  :  that  where 
there  is  little  or  no  difference  between  the  cost 
of  slates  and  that  of  tiles,,  the  latter  should  be 
preferred  as  being  bad  conductors  of  heat;  a 
tiled  roof  protects  the  interior  of  a  house  from 
alternations  of  heat  and  cold  much  more 
efficiently  than  a  slated  one. 

The  same  care  that  is,  or  should  be,  exercised 
in  keeping  a  dwelling-house  free  from  damp, 
whether  rising  from  the  ground  or  beating  in 
through  walls  or  roof,  must  be  taken  with  regard 
to  a  hospital.  A  bed  of  concrete  over  the  whole 
surface  of  the  ground  enclosed  by  the  Avails,  an 
efficient  damp-proof  course  in  all  walls  above 
the  ground  line,  and  walls  and  roof  coverings 
proof  against  driving  rain,  all  require  to  be 
carefully  provided  for.  In  many  places,  especi- 
ally in  exposed  sites  in  the  country,  hollow  walls 
will  be  necessary  to  keep  out  driving  rain ;  an 
alternative  is  to  cover  the  walls  with  tiles  or 
to  render  them  with  cement  rough-cast.  The 
hollow  -wall  has  the  advantage  of  being  a  bad 
conductor  of  heat,  and  helps,  therefore,  to 
preserve  a  more  even  temperature;  weather 
tiling,  which  is  so  characteristic  of  cottage  build- 
ing in  Kent  and  Sussex,  is  perhaps  to  be  preferred 
for  sesthetic  reasons ;  while  rough-cast,  lime- 
whitened  or  colour-washed,  always  looks  well. 

The  chief  things  which  require  special  con- 
sideration in  the  interior  are — wall  and  floor 
surfaces,  the  joiners'  work,  i.e.  doors  and 
windows,  and  the  sanitarj^  fittings. 

For  the  wall  surfaces  of  wards,  operating- 
rooms  and  the  ward  offices,  for  all  parts  of  the 
building,  in  short,  which  are  used  for  patients, 
a  material  which  can  readily  be  washed  is 
essential.  A  hard  plaster  covered  with  one  of 
the  many  forms  of  enamel  paint  gives  a  surface 
which  is  practically  impervious  and  can  be 
washed  Avithout  injury,  provided  no  material 
is  used  in  the  process  Avhich  attacks  the  surface. 
The  use  of  glass  tiles  or  marble  slabs  in  a  Cottage 
Hospital  cannot  be  justified  on  the  ground  of 
necessity.  And,  indeed,  it  is  open  to  argument 
whether  any  form  of  tile  or  even  marble  slabs 
does  not  fall  short  of  perfection,  inasmuch  as 
neither  can  be  applied  without  joints ;  and  the 
joints  cannot  in  the  nature  of  things  be  made 
as  impervious  as  the  tiles  or  marble,  nor  for  that 
matter  as  a  painted  surface,  which  has  the 
additional  advantage  of  being  perfectly  smooth. 
The  question  of  the  best  material  for  ward 
floors  has  given  rise  to  much  discussion,  and  to 
a  variety  of  materials  being  used.  The  object 
to  be  sought  for  in  a  floor  material  is  that  it 
should  present  a  firm  impervious  surface  Avhich 
can  be  easily  cleaned,  has  no  joints,  and  has  a 
certain  amount  of  resiliency.     The  old-fashioned 


deal  floor  required  to  be  scrubbed,  and  however 
well  seasoned  the  Avood  may  be  in  the  beginning, 
the  joints  invariably  Aviden  and  become  storage 
places  for  all  sorts  of  dirt.  Besides  the  act  of 
washing  a  floor  is  not  a  particularly  desirable 
process  to  go  on  while  patients  are  in  bed. 
The  evaporation  after  washing  is  objectionable, 
inasmuch  as  a  great  deal  of  the  dirt  Avhich  is 
scrubbed  up  in  the  process  of  washing  is  free 
to  float  about  in  the  air  and  do  definite  mischief. 

Teak  and  oak  have  both  been  used  largely 
for  ward  floors ;  both  are  hard  woods,  but  of 
the  two  teak  is  to  be  preferred  if  a  Avood  floor 
must  be  adopted.  All  floors  require  to  be 
scrubbed  at  times,  and  teak  stands  the  process 
better  than  oak.  Also  it  is  superior  to  oak  in 
its  fire-resisting  qualities.  A  Avood  floor,  Avhether 
of  teak  or  any  other  wood,  must  have  joints ; 
and  these  are  the  Aveak  points  of  the  material. 
However  well  seasoned  the  Avood  the  joints 
must  become  a  storage  place  for  dust.  All 
wood  floors  should  be  wax  polished. 

In  some  hospitals  Terrazzo  has  been  adopted. 
This  is  a  mixture  of  marble  chips  and  Portland 
cement,  Avhich  certainly  makes  a  very  excellent 
floor  and  is  practically  everlasting.  There  are, 
however,  objections  to  this.  There  is  absolutely 
no  resilience,  and  it  is  tiring  to  Avalk  upon, 
although  in  our  experience  Ave  have  found 
nurses  prefer  it  to  a  wax-polished  teak  floor. 
It  cannot  be  said,  hoAvever,  that  Terrazzo  is  an 
absolutely  impervious  material,  the  cement  and 
some  of  the  marble  (especially  the  white  variety) 
being  to  some  extent  absorbent;  further,  it  is 
difficult,  if  not  impossible,  to  avoid  cracks. 

A  form  of  floor  has  been  introduced  Avithin 
the  last  few  years  Avhich  has  the  enormous 
advantage  of  being  absolutely  jointless.  This 
is  a  plastic  material,  the  basis  of  AA'hich  is 
a  finely-ground  saAvdust  Avith  sometimes  an 
admixture  of  asbestos.  It  is  cemented  in  with 
chloride  of  magnesia  and  becomes  a  hard, 
impervious,  jointless  surface.  There  are  several 
varieties  of  this  kind  of  floor,  amongst  others 
being  those  knoAvn  as  Terrano,  Doloment  and 
Durato.  This  material  has  the  advantage  that 
it  can  be  laid  on  old  wood  floors,  and  it  can  be 
worked  up  as  a  hollow  skirting  to  meet  the 
vertical  plastering  on  the  walls.  It  also  has  the 
very  considerable  advantage  of  being  much 
cheaper  than  any  of  the  other  materials  referred 
to. 

Occasionally  Ave  come  across  a  Avard  floor 
laid  with  avoocI  blocks.  This  is  probably  one 
of  the  worst  forms  of  ward  floor  that  can  be 
imagined.  The  joints  required  in  Avood  blocks 
are  far  more  numerous  than  in  any  boarded 
floor,  and  if  a  Avood  floor  is  to  be  adopted  there 
is  certainly  no  counterbalancing  advantage  in 
the  use  of  blocks. 

A  detail  Avhich  should  not  be  lost  sight  of  is 
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the  necessity  for  providing  some  means  of  pre- 
venting the  beds  from  being  wheeled  up  against 
the  wall  and  so  damaging  the  surface.  This 
can  be  done  by  modifying  the  form  of  the 
hollow  skirting  so  that  it  presents  an  effectual 
obstacle  to  the  contact  betAveen  bed  and  wall. 

The  qualities  which  go  to  make  a  good  ward 
floor  are  precisely  those  that  are  wanted  in  an 
operating  theatre. 

In  regard  to  the  joiners'  work,  e.  g.  doors, 
windoAvs,  etc.,  the  special  requirements  in  a 
hospital  are  all  concerned  with  the  avoidance 
of  surfaces  which  favour  the  accumulation  of 
dust.  In  every  sash  window  which  is  not  divided 
up  by  bars  there  are  four  corners  in  which  dust 
will  accumulate.  If  this  sash  be  divided  up 
by  bars,  say  into  four  panes,  the  number  of  these 
corners  will  be  increased  to  sixteen.  It  should 
be  regarded  as  a  rule  that  all  windows  in  wards 
and  operating-rooms  and  other  places  used  by 
the  patients  must  on  no  account  be  divided  up 
by  bars  into  small  panes.  The  same  principle 
must  be  applied  to  doors.  It  is  perhaps  not 
necessary  in  a  Cottage  Hospital  to  insist  on 
solid  flush  doors  Avithout  any  panels,  but  the 
panels  should  not  on  any  account  be  moulded, 
but  have  a  plain  rounded  surface  with  the 
corners  curved,  so  as  to  be  easily  cleaned.  Flush 
doors  are,  however,  a  great  advantage  if  the 
cost  can  be  faced,  because  they  are  so  easily 
kept  clean,  but  they  ought  to  be  made  of  hard 
wood.  Deal  doors  shrink  and  open  at  the 
joints  more  frequently  than  not ;  and  the  re- 
sulting crack  in  a  solid  door  is,  if  anything, 
worse  than  would  be  the  case  with  a  panelled 
door. 

The  angles  formed  at  the  meeting  of  the 
vertical  wall  with  the  floor  and  the  ceiling 
should  be  rounded  to  a  radius  of  at  least  three 
inches,  and  the  same  treatment  should  be  applied 
to  the  vertical  angles  of  rooms. 

In  a  word,  the  guiding  principle  in  designing 
the  interior  finishings  of  a  Cottage  Hospital 
is  the  avoidance  of  all  unnecessary  lodging- 
places  for  dust,  and  the  simplification  of  clean- 
ing by  all  possible  means. 

Sanitary  fittings  in  a  hospital  must  be  strong, 
simple  in  design,  and  with  no  inaccessible  or 
uncleanable  parts.  The  most  important  fitting 
is  the  bed-pan  sink. 

The  old-fashioned  sluice  or  sink  in  which  a 
bed-pan  was  placed  and  a  stream  of  water 
directed  on  to  it  from  a  tap  was  a  most  objec- 
tionable and  even  dangerous  arrangement.  It 
was  practically  impossible  for  the  nurse  to  avoid 
being  splashed ;  and  to  obviate  this  the 
McHardy  sink  was  devised  by  the  then  professor 
of  ophthalmology  in  King's  College,  whose 
name  it  bears.  The  main  principle  in  this  is 
that  the  bed-pan  is  placed  in  the  sink  face  down- 
wards, and  a  jet  of  water  is  projected  upwards 


into  the  centre  of  the  pan.  The  nozzle  of  the 
pan  is  pointed  downwards  to  the  outlet  of  the 
sink,  and  thus  the  whole  contents  are  flushed 
out  without  any  possibility  of  splashing.  The 
original  sink  was  cumbersome  and  much 
bigger  than  necessary,  and  a  very  much  im- 
proved form  of  sink,  carried  on  brackets  let 
into  the  wall,  was  produced  by  Messrs.  Dent  & 
Hellyer.  There  are  now  several  different  forms 
of  bed-pan  sink  with  the  upward  flush  on  the 
market ;  and  also  more  than  one  in  which  the 
jet  of  water  is  admitted  through  the  nozzle  of 
the  bed-pan.  This  is  essentially  a  bad  form 
and  should  be  rejected.  The  flush  is  not  so 
efficient  as  the  upward  action  directed  into  the 
centre  of  the  bed-pan,  and  another  defect  is 
that  with  this  method  of  flushing  the  nozzles 
of  the  bed-pans  frequently  get  broken. 

On  the  question  of  water-closet  apparatus 
there  is  not  much  need  to  go  into  great  detail. 
The  form  is  pretty  clearly  defined  in  all  places 
where  building  by-laws  are  in  force.  The 
apparatus  must  have  a  basin  of  non-absorbent 
material,  so  formed  as  to  contain  a  sufficient 
quantity  of  water,  and  so  that  all  filth  shall  fall 
free  of  the  sides  and  directly  into  the  water. 
Immediately  underneath  the  basin  there  must 
be  an  efficient  syphon  trap,  so  formed  that  a 
sufficient  seal  shall  always  be  maintained 
between  the  basin  and  the  drain.  These  re- 
quirements exclude  all  forms  of  apparatus 
except  the  "  valve,"  the  "  washdown,"  and  the 
"  syphonic,"  which  is  a  variant  of  the  "  wash- 
down."  For  Cottage  Hospital  use  a  well- 
designed  "  washdown  "  apparatus  is  the  most 
suitable ;  it  should  be  supported  on  brackets,  so 
that  the  floor  can  be  freely  cleaned  in  every 
part ;  and  it  should  be  supplied  Avith  a  strongly 
made  simple  type  of  flushing  cistern  which 
gives  a  full  discharge  of  three  gallons  Avhen  the 
lever  is  pulled.  It  is  true  that  in  some  places 
the  capacity  of  the  cistern  is  limited  to  two 
gallons;  but  as  a  rule  this  restriction  can  be 
got  over  by  a  small  annual  payment — it  is 
quite  worth  while  to  agree  to  this  for  the  sake 
of  the  extra  flush.  It  is  hardly  necessary  to 
point  out  that  enclosures  to  water-closet  ap- 
paratus are  dirt-traps  Avhich  must  on  no  account 
be  tolerated  in  a  hospital,  and  the  seats  should 
be  simple  hinged  rings  made  of  hard  wood. 
The  doors  to  the  patients'  closets  should  be  made 
to  open  outAvards,  and  if  fitted  with  bolts  must 
be  provided  with  a  key,  so  that  the  bolt  can  be 
opened  from  the  outside.  The  reason  for  open- 
ing the  door  outAvards  is  that  if  a  patient  faints 
or  has  a  fit  and  falls,  he  is  very  likely  to  block 
the  door  if  it  opens  iuAvards,  and  so  render  the 
task  of  getting  him  out  difficult,  if  not  impossible, 
Avithout  removing  the  door.  In  many  hospitals 
no  method  of  fastening  is  alloAA'ed  on  the  doors 
to    patients'    closets,    but    the   indicating    bolt 
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with  key  to  be  used  in  case  of  need  is,  Ave  think, 
the  more  seemly  arrangement. 

Sinks  for  use  in  the  operating-room  and  for 
use  in  connection  with  the  wards  should  be  of 
glazed  fireclay,  and,  like  the  water-closet  appara- 
tus, should  in  all  cases  be  supported  on  brackets 
let  into  the  wall.  A  useful  form  of  sink  for  an 
operating-room  is  one  which  is  formed  with  a 
draining  shelf,  both  sink  and  shelf  being  formed 
of  one  piece  of  fireclay.  \Miere  wooden  drain- 
ing boards  are  required  they  should  be  made 
of  teak  and  hinged,  so  that  the  underside  can  be 
exposed  for  cleaning.  For  the  sanitary  amiexe 
a  combination  of  a  wash-up  sink  with  a  bed-pan 
sink,  the  former  draining  into  the  latter,  is  a 
useful  arrangement.  In  a  small  hospital  there 
will  often  be  only  sufficient  room  for  one  sink 
and  a  lavatory  basin,  and  these  will  have  to 
suffice  for  all  purposes ;  but  where  space  permits 
it  is  desirable  to  provide  a  small  sink  with  a 
glass  or  marble  shelf  at  the  side  for  cleaning 
instruments.  In  all  these  sinks  the  w^aste  out- 
let should  be  recessed  and  provided  with  a 
porcelain  or  vulcanite  funnel  or  standing  waste. 
This  forms  a  combined  plug  and  overflow,  and 
can  be  lifted  out  and  sterilized.  A  sink  with 
a  grated  overflow  or  one  formed  by  a  series  of 
small  holes  is  quite  unsuited  for  hospital  work. 
The  only  other  sink  in  a  small  hospital  will  be 
the  scullery  one;  and  the  best  form  for  this  is 
one  with  hard  wood  sides  and  a  cast-iron  bottom. 
Glazed  pottery-ware  sinks  are  quite  unsuited 
to  the  hard  work  of  a  scullerJ^  No  glaze  will 
stand  the  constant  impact  of  iron  pots  and  pans ; 
neither  is  a  porcelain  sink  altogether  the  best 
kind  for  washing  crockery. 

The  advantage  of  a  sink  with  wooden  sides 
is  that  the  crockery  is  not  so  liable  to  fracture 
as  would  be  the  case  with  a  hard  material  like 
glazed  fireclay;  while  a  cast  iron  bottom  with- 
stands the  impact  of  iron  vessels  and  does  not 
injure  crockery,  because  there  is  always  at 
least  a  film  of  water  at  the  bottom  which 
prevents  violent  contact  of  plates  and  other 
vessels. 

The  lavatory  basin  for  the  surgeons'  use  in  the 
operating-room  should  be  large,  made  of  white 
porcelain  ware,  and  need  not  be  provided  with 
either  plug  or  overflow.  Over  it  should  be 
fixed  a  rose  through  which  cold,  tepid  or  hot 
water  is  discharged  by  a  mixing  valve  actuated 
by  a  lever  so  placed  that  it  can  be  readily 
worked  by  the  elbow.  It  should,  however,  be 
noted  that  the  success  or  failure  of  a  mixing 
valve  depends  on  whether  the  pressure  of 
water  in  the  hot  and  cold  pipes  is  fairly 
equal. 

If  there  is  a  large  difference  in  the  head  of 

water  the  mixing  valve  must  be  dispensed  with 

and  the  pipes   united   with  what  is   called   a 

breeching    piece,    each    pipe    having    its    own 
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lever.  By  this  means  it  is  possible  to  control 
the  supply,  notwithstanding  the  difference  in 
pressure. 

Pedal  action  taps  are  not  to  be  recommended, 
on  the  ground  that  the  pedals  obstruct  the  floor 
and  hinder  cleaning.  They  are,  moreover, 
complicated  and  liable  to  get  out  of  order. 

_  The  most  suitable  as  well  as  the  least  expensive 
kind  of  bath  for  a  hospital  is  one  made  in  cast 
iron  and  finished  inside  with  vitreous  enamel. 
Enamel  as  applied  to  cast  iron  has  been  so 
greatly  improved  in  recent  years,  that  it  may 
almost  be  said  to  be  indestructible.  The 
glazed  fireclay  baths  are  much  heavier  and  more 
costly,  and  the  surface  is  more  slippery  than 
that  of  an  iron  bath.  Where  space  is  limited 
and  room  cannot  be  afforded  for  access  on  both 
sides  of  a  bath,  it  is  advisable  to  adopt  a  swivel 
bath  on  wheels  so  that  the  bath  can  be  swung 
out  for  cleaning  the  floor.  The  bath  pivots 
on  the  waste  pipe  and  cannot  be  fitted  with  an 
overflow;  care,  therefore,  is  necessary  in  its 
use,  or  a  disastrous  flood  might  be  the  conse- 
quence. The  cost  of  a  swivel  bath  is,  however, 
very  considerably  more  than  that  of  a  fixed  one. 

Among  miscellaneous  fittings  that  make  for 
efficiency,  are  such  things  as  hot  water-pipes 
arranged  as  towel  rails  and  as  racks  for  bed-pans, 
rails  for  mackintoshes,  glass  shelves  in  operation- 
rooms  over  the  lavatory  basins  to  hold  nail- 
brushes and  disinfectants,  and  over  the  sinks 
to  hold  jars  of  solutions;  a  cupboard  fitted 
with  racks  and  shelves  for  the  orderly  keeping 
of  brooms,  and  the  various  things  used  for 
cleaning,  a  store  fitted  with  bins  for  patients' 
clothes,  and  fitted  wardrobe  cupboards  in  the 
staff  bedrooms  which  have  neither  backs  nor 
tops  whereon  dust  may  accumulate. 

Ventilation  and  Warming 

The  controversy  which  has  raged  over  the 
relative  merits  of  the  so-called  natural  and 
artificial  methods  of  ventilation  in  hospital 
wards  has  happily  not  extended  to  Cottage 
Hospitals ;  and  it  is,  therefore,  not  necessary  to 
go  into  the  details  of  "  Plenum  "  or  any  other 
system  of  supplying  the  patients  with  heated 
air  by  forced  draught.  In  a  Cottage  Hospital 
open  windows  and  open  fireplaces  will  be  found 
to  provide  all  that  is  necessary  in  the  way  of 
ventilation  and  warmth.  To  render  ventila- 
tion effective,  the  wards  must  be  planned  with 
I  windows  on  opposite  sides  in  order  to  secure 
cross  ventilation  or  perflation.  For  warmth,  an 
open  fireplace  with  its  radiant  heat  and  cheery 
appearance  will  be  sufficient  for  any  Cottage 
Hospital  ward,  without  the  need  for  any  supple- 
mentary heat  from  hot  water  coils  or  radiators. 

It  has  been  said  above  that  a  sufficient 
allowance  of  cubic  space  per  head  in  a  ward  is 
1000  feet.     This  is  the  standard  adopted  by 
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De  Chaumont  for  adults  in  health,  and  is  based 
on  a  permissible  respiratory  impurity  of  0-2 
cubic  foot  per  1000.  More  recent  authorities 
(Carnelley,  Haldane)  have  fixed  the  limit  at 
1-0  per  1000 — which  reduces  the  cubic  space  to 
350.  If,  for  hospital  purposes,  Ave  adopt  the 
higher  standard,  we  shall  find  that  the  dimensions 
necessary  are  just  those  that  are  convenient  for 
practical  purposes. 

It  has  been  found  by  experience  that  the  air 
of  a  room  cannot  be  changed  more  than  three 
times  in  the  hour  without  causing  draughts; 
and  since,  according  to  the  standard  adopted, 
an  amount  of  3000  cubic  feet  per  hour  must  be 
supplied  to  each  patient  per  hour  in  order  to 
keep  up  the  necessary  purity  of  air,  it  follows 
that  with  a  cubic  space  of  1000  feet  per  head  the 
required  purity  will  be  kept  up  if  the  air  be 
changed  three  times  per  hour. 


There  is  one  room,  however,  in  which  it  is 
not  desirable  to  have  a  fireplace  if  it  can  be 
avoided.  This  is  the  operating-room,  which 
should,  whenever  practicable,  be  warmed  by 
means  of  hot  water  radiators.  In  such  a  case 
it  is  necessary  to  provide  means  of  ventilation 
other  than  by  windows.  Fresh  air  should  be 
admitted  at  the  back  of  each  radiator,  and  an 
exhaust  shaft  provided  at  the  highest  point  of 
the  ceiling  and  as  far  away  from  the  inlets  for 
fresh  air  as  possible.  The  radiators  should  be 
made  to  swing  out  on  pivots  to  afford  free 
access  to  the  space  behind,  and  for  cleaning  out 
the  fresh  air  inlets.  The  efficiency  of  such  a 
plan  must  depend  solely  on  the  wind  and  the 
difference  in  temperature  between  the  outside 
and  inside  air  unless  it  is  possible  to  provide  a 
forced  draught  by  means  of  an  electric  fan. 

K.  D.  Y. 
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which  enter  as  small  as  possible  and  to  leave  the 
tissues  in  a  good  state  for  resisting  their  attacks. 

Wound  Infection. — Infections  of  wounds  are 
due  to  the  entrance  of  micro-organisms,  and  in 
the  great  majority  of  cases,  if  not  in  aU,  they 
get  into  the  wound  from  without,  and  not 
through  the  blood  stream. 

A  great  variety  of  organisms  may  be  found 
in  coimection  with  wounds,  but  I  only  refer 
here  to  those  which  produce  acute  suppuration 
and  general  septic  diseases.  The  organisms 
which  produce  septic  troubles  are  the  staphylo- 
coccus pyogenes  aureus,  staphylococcus  pyogenes 
albus,  and  streptococcus  pyogenes.    Other  organ- 


TREATMENT   OF    WOUNDS 

The  great  danger  of  wounds  is  the  occurrence 
of  various  forms  of  septic  infection,  and  the 
avoidance  of  this  is  a  matter  of  primary  im- 
portance. Other  points  in  the  treatment,  such 
as  methods  of  closure  of  the  wound,  the  line  of 
incision  and  so  forth,  are  of  secondary,  though 
by  no  means  of  insignificant  moment.  I  shall 
therefore  direct  my  remarks  essentially  to  the 
question  of  the  prevention  of  wound  infection. 
From  this  point  of  view  we  may  divide  wounds 
into  several  groups. 

In  the  first  place  we  have  wounds  made  by 

the   surgeon    through    unbroken    and    healthy  isms  are  found  in  wounds  "and  produce  septic 

skin.     These    are    usually    classed    as    simple  troubles,  but  they  are  much  more  rarely  met  with, 

incised  wounds,  and  here  the  problem  to   be  such  as  staphylococcus  cereus  aureus  and  albus, 

considered  is  how  best  to  prevent  infection  of  bacillus    pyocyaneus,    pneumobacilli,    bacillus 

the  wound  by  the  surgeon  during  the  course  aerogenes  capsulatus,  the  bacillus  of  malignant 

of  the  operation.                                                           '  oedema,  the  tetanus  bacillus,  etc.     Many  other 

In   the  second  place  we  have  wounds  which  organisms  enter  wounds  from  the  air,  but  those 

have  not  been  made  by  the  surgeon,  but  which  that  are  alive  are,  with  rare  exceptions,  pure 

have    occurred    accidentally.     Some    of    these  saprophytes,   or  if   they   are   pathogenic   they 

wounds  may  be  clean  cut,  that  is  to  say,  simple  enter  usually  in  very  small  numbers  and  cannot 

incised  wounds,  but  the  majority  are  combined  as  a  rule  grow  in  the  wound, 

with  considerable  contusion  and,  in  some  cases,  \Mien  these  organisms  enter  wounds  and  grow 

with  laceration  of  the  tissues.     Hence  we  have,  there  they  set  up  a  variety  of   troubles,  which 

in  the  first  place,  to  deal  with  a  wound  the  aregrouped  together  under  the  heading  of  sepsis, 

surface  of  which  is   not  thoroughly  healthy.  These  troubles  vary  from  swelling,  inflammation 

because  the  injury  has  more  or  less  weakened  and    local    suppuration    to    diffuse    cellulitis, 

the  tissues,  and   in   the  second   place,  as   the  lymphangitis,    phlebitis,    septicaemia,    pyaemia, 

wound  was  not  made  by  the  surgeon,  organisms,  gangrene,    etc.     Once    these    organisms    have 

which  are  the  cause  of  all  these  septic  infections,  gained  a  footing  in  the  body,  the  subsequent 

will  have  gained  entranceintothe  wound  already,  course    of    events    is    not    entirely    under    the 

In  regard  to  the  latter  point  we  must  again  control  of  the  surgeon,  although  a  good  deal 

distinguish  between  wounds  which  are  seen  by  can  be  done  by  free  drainage,  ligature  of  veins 

the  surgeon  very  shortly  after  the  infliction  of  and  other  means  to  avert  the  spread  of  the 

the  injury  and  those  in  M'hich  a  considerable  trouble. 

time,  it  niay  be  two  or  three  days,  has  elapsed  Source   of   the   Bacteria   which    usually    Infect 

before  they  come  under  notice.     In  the  first  Wounds. — These     septic     organisms     are    not 

group  the  problem  to  be  dealt  with  from  the  present  in  the  healthy  living  tissues,  being  kept 

point  of  view^  of  wound  infection  is  to  attempt  out  by  the  epithelial  covering,  or  if  they  enter, 

to  destroy   the   micro-organisms   w^hich    have  being  rapidly  destroyed  in  the  blood.     They, 

already   entered.     In    the    second    group    this  however,  live  readily  on  the  free  surfaces  of 

is  not"^  feasible,  and  the  efforts  of  the  surgeon  the   body,   and  especially  in  parts  Avhich  are 

must  be  directed  to  minimizing  the  effects  of  the  moist  and  where  there  is  much  sodden  old  epi- 

infection  which  has  already  taken  place.                !  thelium.     When  the  epithelial  layer  is  injured 

In    the  third  place  we  have  incisions  made  these  organisms  may  be  introduced  into  the 

through  tissues  which  are  already  covered  with  .  tissues   by   the  instrument   which   caused   the 

bacteria,  such  as  mucous  membranes,  or  through  \  injury,    and   grow   there,   provided   the   other 

structures  which  are  already  infected,  such  as  !  conditions  are  favourable,  or  they  may  grow  in 


inflamed  or  suppurating  tissues.  In  neither  of 
these  cases  can  the  entrance  of  organisms  into 
the  wound  be  prevented  during  the  operation, 
and  the  aim  of  the  surgeon  is  to  keep  the  number 


the  blood  or  serum  after  they  escape  from 
the  -wound,  and  in  this  way  they  may  very 
soon  penetrate  into  it.  AMiile  these  organisms 
may  be  present  on  any  part  of  the  body,  the 
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pyogenic  cocci  are  especially  found  on  parts 
where  there  is  moisture  or  thick  epithelium, 
for  example  on  the  scalp,  in  the  axilla,  the 
perineum,  between  the  toes,  under  the  nails, 
etc.  They  are  also  present  in  large  numbers 
in  the  mouth  and  the  alimentary  tract.  They 
are  further  present  in  the  clothing,  and  on  many 
surrounding  objects,  especially  in  hospitals 
Avhere  people  congregate  together  and  Avhere 
there  is  much  organic  material  in  which  they 
may  grow.  It  is  quite  possible,  also,  that  they 
may  be  present  in  air,  especially  when  moist, 
but  that  is  probably  uncommon,  and  only 
happens  under  exceptional  circumstances. 

Resistance  of  Micro-Organisms  to  Noxious 
Agents. — The  resistance  of  micro-organisms  to 
noxious  agents  varies  according  as  they  are 
actively  growing,  or  have  passed  into  the  spore 
stage.  Only  certain  forms  of  bacteria,  so  far 
as  we  know,  form  spores,  and  there  is  a  very 
marked  difference  in  the  resisting  power  between 
adult  organisms  and  spores.  The  latter  resist 
the  action  of  destructive  agents  in  a  very  re- 
markable degree.  So  far  as  we  know  the  organ- 
isms belonging  to  the  group  of  micrococci  do 
not  form  resistant  spores,  although  it  is  possible 
that  some  individuals  in  a  group  may  have  more 
resistant  properties  than  others;  hence  they 
are  very  rapidly  killed  by  a  great  variety  of 
agents,  and  this  is  a  most  important  point 
in  connection  with  the  treatment  of  wounds. 
Nevertheless,  in  the  disinfection  of  the  various 
materials  which  are  employed  during  an  opera- 
tion, it  is  essential  to  employ  means  which  will 
not  only  destroy  naked  bacteria,  but  also 
spores,  because  some  of  the  spore-bearing  organ- 
isms such  as  the  tetanus  bacillus,  tubercle 
bacillus,  bacilli  which  lead  to  gangrene,  etc., 
may  otherwise  enter  wounds  and  set  up  very 
grave  disease. 

Ejects  of  Drying  and  Heating.  So  long  as  the 
material  in  which  they  are  present  is  not  alloAved 
to  dry  the  ordinary  pyogenic  organisms  can 
retain  their  vitality  for  a  long  time,  but  thorough 
drying  of  micrococci,  or  naked  bacteria  (as 
distinguished  from  spores),  even  at  the  ordinary 
temperature,  soon  destroys  their  vitality.  This 
is  the  reason  why  they  are  not  as  a  rule  present 
in  a  living  state  in  ordinary  dry  air.  On  the 
other  hand,  the  spores  of  bacteria  are  apparently 
quite  unaffected  by  drying,  and  may  retain  their 
vitality  in  the  dry  state  for  an  indefinite  time. 

Dry  heat  at  a  moderately  high  temperature 
Avill  kill  naked  bacteria  and  cocci  very  quickly, 
but  unless  the  temperature  is  very  high,  and  is 
continued  for  a  considerable  time,  spores  may 
still  survive.  Hence,  when  dry  heat  is  employed 
for  the  purpose  of  disinfection,  it  is  well  to  keep 
up  a  temperature  of  about  270°  F.  for  at  least 
half  an  hour ;  a  shorter  time  or  a  lower  tempera- 
ture will  not  ensure  the  destruction  of  spores. 


Moist  heat  is  more  rapid  and  certain  in  its 
destructive  action  than  dry  heat,  and  boiling 
in  water  for  twenty  to  thirty  minutes  may  be 
relied  on  to  kill  all  bacteria  even  in  the  spore 
condition. 

Steam  is  intermediate  between  the  two.     Its 
action  must  be  longer  continued  and  it  should 
be  superheated  and  in  motion,  so  that  it  may 
thoroughly  penetrate  the  material  to   be  dis- 
infected.    Superheated  steam,  under  a  pressure   : 
of  25  to  30  lb.,  if  it  has  free  access  to  the  organ- 
isms, is  quite  effectual,  but  its  action  must  be  i 
continued  for  at  least  twenty  to  thirty  minutes. 
In  sterilizing  dressings,  towels,  wool,  etc.,  the   ; 
material  must  be  packed  quite  loosely  and  a 
current  of  steam  must  pass  through  and  pene-   i 
:  trate  to  all  parts  of  the  dressings.     If  the  steam 
is  not  in  motion  it  does  not  penetrate  and  the 
centre  of  the  dressings  or  other  material  will  j 
remain  dry,  and  dry  heat  of  212°  F.,  or  even 
somewhat  higher,  is  insufficient  for  satisfactory 
sterilization. 

Effect  of  Chemical  Substances  (Antiseptics). 
Chemical  substances  were  the  means  which  were 
first  employed  in  the  early  days  of  the  anti- 
septic treatment  of  wounds  for  the  purpose  of 
killing  bacteria.  Just  as  in  the  case  of  heat, 
the  effect  of  chemical  substances  on  bacteria 
varies  according  as  the  organisms  are  in  the 
adult  or  the  spore  form;  further,  the  effect 
differs  according  to  the  surroundings  of  the 
organisms,  more  especially  whether  they  are 
free  or  are  present  in  various  materials,  such  as 
albuminous  or  oily  substances,  which  may 
prevent  the  proper  access  of  the  antiseptic  to 
the  bacteria.  Spores  show  the  same  remark- 
able resistance  to  the  action  of  antiseptics  as 
they  do  to  heat.  Thus  while  antiseptics  such 
as  a  five  per  cent,  watery  solution  of  carbolic 
acid  or  a  1-1000  Avatery  solution  of  corrosive 
sublimate  will  destroj^  naked  organisms  in  a  few 
seconds,  provided  they  gain  thorough  access 
to  them,  the  same  solutions  may  take  many 
minutes  or  even  hours  to  destroy  spores. 

The  effect  of  the  surroundings  on  the  action 
of  various  antiseptics  is  a  very  important 
practical  point.  Take,  for  instance,  the  effect  of 
albuminous  materials.  Some  antiseptics,  such 
as  solutions  of  corrosive  sublimate,  cause  coagu- 
lation of  albumin,  and  this  coagulated  albumin 
forms  a  firm  barrier  around  the  organisms  and 
prevents  the  access  of  the  chemical  substances 
,  to  them,  at  any  rate  for  a  long  time.  Other 
antiseptics  again,  such  as  carbolic  acid,  even 
though  they  coagulate  albumin,  form  a  com- 
pound with  it,  which  is  in  itself  more  or  less 
antiseptic,  and  in  this  way  the  chemical  sub- 
stances may  act,  though  much  more  slowly,  on 
organisms  present  in  the  albuminous  material. 
A  good  example  of  this  is  the  varying  effect 
of    carbolic    acid    and    bichloride    of    mercury 
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in  destroying  tubercle  bacilli  in  tuberculous 
sputum.  When  this  sputum  is  mixed  with 
carbolic  acid  in  sufficient  concentration  no 
tubercle  bacilli  are  left  alive  after  twenty-four 
hours,  while  with  a  strong  solution  of  corrosive 
sublimate  this  result  may  not  be  obtained  till 
a  whole  week  has  elapsed,  and  yet  these  two 
substances  are  equally  active  when  brought  in 
contact  with  organisms  in  salt  solution. 

A  similar  difference  exists  between  these  two 
antiseptics  in  the  presence  of  o:Jy  substances. 
Carbolic  acid  very  rapidly  forms  a  solution  in 
oil,  and  this  oil}'  solution  acts  destructively  on 
bacteria.  Corrosive  sublimate,  on  the  other 
hand,  does  not  dissolve  in  oil,  and  if  the  organisms 
are  present  in  an  oily  medium  the  sublimate 
solution  may  never  come  in  contact  with  them. 
This  is  a  point  of  great  importance  in  the  dis- 
infection of  the  skin.  The  skin  is  covered  with 
oily  material  secreted  by  the  sebaceous  glands, 
and  if  a  watery  solution  of  corrosive  sublimate 
is  applied  to  the  skin  it  runs  off  like  water  off 
a  duck's  back,  it  does  not  mix  with  the  oil,  and 
does  not  gain  access  to  the  bacteria.  The 
contrary  is  the  case  with  carbolic  acid,  hence 
while  skin  can  be  satisfactorily  disinfected  by 
carbolic  lotions  of  suitable  strength,  watery 
■solutions  of  mercurial  salts  are  quite  inefficient. 

A  great  variety  of  antiseptic  substances  are 
in  use,  but  those  which  are  chiefly  of  value  are 
carbolic  acid  and  bichloride  or  biniodide  of 
mercury.  The  former  is  used  in  strengths  vary- 
mg  from  two  to  five  per  cent.,  according  to 
-circumstances,  the  latter  is  used  in  a  1-500 
watery  solution  and  upwards,  the  most  common 
strength  employed  being  1-2000. 

Relation  of  these  Organisms  to  Infection. — There 
are  three  points  of  considerable  practical  im- 
portance which  it  is  well  to  bear  in  mind  with 
regard  to  the  organisms  which  produce  septic 
troubles. 

In  the  first  place  these  organisms  vary  in 
virulence,  under  some  conditions  being  highly 
virulent,  under  others  having  only  a  slight 
■degree  of  virulence.  Apparently  when  they 
have  been  living  for  some  time  outside  the  body 
they  lose  a  considerable  portion  of  their  viru- 
lence, while  on  the  other  hand,  after  living  in 
the  body,  and  especially  after  passing  through 
several  individuals,  the  virulence  increases  very 
much.  This  is  especially  exemplified  when  they 
grow  in  the  peritoneal  cavity  and  produce  sup- 
purative peritonitis.  The  fulminating  septi- 
Cfemia  which  sometimes  follows  post-mortem 
wounds  generally  occurs  after  post-mortem 
examinations  of  cases  which  have  died  of  acute 
septic  peritonitis  and  acute  septicaemia,  and 
there  is  every  reason  to  believe  that  the  terrible 
septic  diseases  which  ran  through  hospital  wards 
in  the  pre-Listerian  period  were  caused  by 
.infection  carried  by  surgeons  and  nurses  from  , 


one  patient  to  another.  Hence  the  practical 
point  is  that  one  must  be  very  careful  not  to 
infect  one's  hands  in  operating  on  a  septic  case, 
and  not  to  carry  the  infection  to  a  clean  one.' 
\ATienever  it  is  possible,  also,  it  is  well  to  perform 
septic  operations  in  a  different  theatre  from  that 
in  which  clean  operations  are  done. 

A  second  practical  point  to  remember  is  that 
the  severity  of  the  subsequent  infection  depends, 
to  a  great  extent,  on  the  number  or  dose  of  bac- 
teria introduced  in  the  first  instance,  and  that 
if  for  some  reason  or  other  one  cannot  avoid 
introducing  bacteria,  as  in  operations  on  mucous 
mernbranes,  the  dose  should  be  as  small  as 
possible,  in  other  words  every  antiseptic  pre- 
caution should  be  taken  as  if  one  were  dealing 
with  a  clean  wound.  This  fact  explains  the 
success  of  some  surgeons  w^ho  do  not  take 
complete  precautions  to  exclude  bacteria  from 
wounds,  but  nevertheless  are  very  clean  in 
their  work,  as  apart  from  being  strictly  aseptic. 

A  third  point  of  importance  is  that  a  good 
deal  depends  on  the  susceptibihty  of  the  patient. 
The  general  susceptibihty  of  the  patient  is  a 
matter,  however,  which  is  not  to  any  material 
extent  under  the  control  of  the  surgeon.  It  is, 
nevertheless,  the  chief  reason  why  I  lay  such 
great  stress  on  strict  asepsis,  and  on  the  pre- 
vention of  the  entrance  of  all  bacteria  into 
wounds.  If  this  is  successfully  carried  out  one 
is  not  dependent  on  the  resisting  power  of  the 
patient.  In  cases  where  operations  must  be 
performed  through  mucous  membranes,  where 
strict  asepsis  is  not  possible,  the  suggestion  has 
been  made  that  the  patient  should  be  subjected 
to  preliminary  vaccination  treatment  in  order 
to  increase  his  resisting  power.  The  difficulty 
is,  however — apart  from  the  question  of  the 
efficacy  of  vaccines — that  one  does  not  know 
with  what  particular  organism  the  patient  will 
be  infected,  nor  is  there  always  time  to  wait 
before  the  operation  tiU  the  vaccine  has  pro- 
duced its  effect.  Some  years  ago  indeed  I 
used  antistreptococcic  serum  pretty  extensively 
before  severe  operations  on  the  throat  and 
larynx,  and  I  think  with  considerable  benefit. 
The  most  practical  conclusion,  however,  is  that 
where  there  is  reason  to  beHeve  that  a  patient 
is  particularly  susceptible  to  septic  infection, 
as  is  the  case,  for  example,  in  a  diabetic  patient, 
very  special  care  must  be  taken  to  avoid  the 
entrance  of  any  kind  of  bacteria  into  the  wound, 
or,  if  that  is  impossible,  to  introduce  as  few  as 
possible.  And  further  in  operating,  especially 
in  parts  to  which  bacteria  will  gain  access,  one 
must  be  careful  not  to  bruise  or  tear  the  tissues 
more  than  is  absolutely  necessary,  as  all  injuries 
diminish  the  local  resisting  power. 

As  regards  this  question  of  susceptibility  of 
the  tissues,  it  must  also  be  remembered  that 
it    varies   in   different   tissues.      For   example, 
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the  peritoneum  can  deal  with  bacteria  in 
a  way  in  which  the  cehular  tissues  cannot, 
and  the  same  number  of  bacteria  in  the  peri- 
toneal cavity  may  lead  to  no  trouble,  Avhich,  if 
introduced  into  the  cellular  tissue,  would  set 
up  serious  sepsis.  Lymphatic  tissues,  veins, 
bones  and  joints  are  the  most  susceptible 
tissues,  and  especial  care  should  be  taken  as 
regards  asepsis  when  operating  on  them. 

Treatment  of  Wounds  made  by  the  Surgeon 
through  Unbroken  Skin  in  a  Healthy  Individual. — 
We  may  now  apply  the  points  which  we  have 
been  discussing  to  the  actual  treatment  of 
wounds,  and  we  shall  first  take  an  operation 
through  unbroken  skin  in  a  healthy  patient. 
The  problems  which  confront  the  surgeon  here 
are  that  no  organisms,  except  those  present  in 
the  surrounding  air,  should  gain  access  to  the 
wound,  either  during  or  after  the  operation, 
and  that,  at  the  same  time,  the  tissues  should 
be  injured  as  little  as  possible. 

The  first  essential  is  that  everything  which 
is  likely  to  come  in  contact  with  the  wound,  or 
to  favour  the  admission  of  bacteria,  shall  be 
thoroughly  disinfected,  and  wherever  possible 
this  should  be  done  by  means  of  heat.  The 
instruments  should  be  boiled  for  not  less  than 
ten  minutes,  and  preferably  for  half-an-hour, 
especially  if  they  have  been  previously  used  for 
septic  cases.  With  the  view  of  preventing  the 
corrosion  of  the  metal  some  carbonate  of  soda 
should  be  dissolved  in  the  water,  and  the  instru- 
ments should  not  be  placed  in  the  sterilizer  till 
the  water  is  actually  boiling  and  all  gases  have 
been  driven  off.  The  only  exceptions  to  this 
rule  which  I  make  are  sharp  instruments,  such 
as  knives,  scissors  or  needles.  Boiling  them 
in  the  above  manner  is  apt  to  destroy  their 
edge ;  to  avoid  this  some  boil  them  in  distilled 
water,  and  some  use  dry  heat.  Personallj^  I 
think  the  keenness  of  the  edge  is  so  important 
in  operating  that  I  do  not  boil  them  at  all,  but 
place  them  for  a  few  minutes  in  undiluted  liquid 
carbolic  acid,  transferring  them  subsequently 
to  1-20  carbolic  solution  till  they  are  required 
for  use. 

As  regards  the  disinfection  of  the  materials 
used  for  ligatures  and  stitches,  where  silk,  silk- 
worm gut,  or  horsehair  are  employed,  they  may 
be  boiled  in  water,  which,  however,  should  not 
contain  any  carbonate  of  soda,  and  they  can 
be  kept  afterwards  in  1-20  carbolic  lotion,  or 
if  they  are  not  to  be  used  for  a  considerable 
time,  in  absolute  alcohol.  As  regards  catgut, 
many  methods  are  employed.  Apart  from  the 
question  of  asepticity,  catgut  must  undergo 
a  certain  amount  of  preparation,  so  as  to  ensure 
that  it  shall  stand  a  reasonable  strain,  and  that 
it  shall  not  become  absorbed  too  quickly.  Cat- 
gut Avhich  has  undergone  no  sort  of  preparation 
of  this  kind  is  quite  useless,  as  it  swells  up  and 


the  knots  become  undone  in  a  very  short  time,  \ 
and  it  is  absorbed  very  quickly.  Lord  Lister 
spent  a  long  time  in  experimenting  with  catgut, 
and  ultimately  produced  the  sulpho-chromic 
gut,  Avhich  answers  all  requirements.  In  the 
course  of  its  preparation  the  organisms  which 
are  naturally  present  in  it  in  large  numbers, 
and  which  come  from  the  intestinal  contents, 
are  more  or  less  completely  destroyed,  but  as  it 
comes  from  the  shops  it  requires  further  steri- 
lization before  use,  and  to  those  who  do  not 
wish  to  use  antiseptics  this  sterilization  pre- 
sents considerable  difficulty,  because  if  boiled 
in  Avatery  solutions  it  swells  up  and  becomes 
useless.  As  a  matter  of  fact,  if  it  is  kept  in  1-20 
Avatery  solution  of  carbolic  acid  for  tAvo  or 
three  days  its  sterility  may  be  relied  on,  but 
in  my  OAvn  practice  I  ncA^er  use  catgut  unless 
it  has  soaked  in  this  solution  for  at  least  a  AA'eek, 
and  as  a  rule  before  placing  it  in  the  1-20 
solution  I  steep  it  for  a  fcAA'  hours  in  undiluted 
carbolic  acid.  The  only  disadvantage  of  the 
sulpho-chromic  catgut  is  that  thick  threads 
are  long  in  being  absorbed,  and  if  the  material 
is  badly  prepared  it  may  be  hard  and  irritating. 
A  A^ariety  of  other  methods  of  preparing  and 
disinfecting  catgut  are  employed,  but  I  do  not 
think  that  any  of  them  are  so  good  as  the  plan 
which  1  have  recommended.  Perhaps  next 
to  the  sulpho-chromic  gut  the  best  is  the  iodine 
catgut  as  used  by  the  Mayos  of  Rochester. 

Sponges. — SAvabs  of  gauze  or  of  wool  enclosed 
in  gauze  are  the  form  of  sponges  that  are  most 
commonly  used  now-a-days.  They  are  steri- 
lized in  the  autoclave  along  with  the  dressings, 
aprons,  etc.,  and  are  used  dry.  Personally 
I  prefer  marine  sponges,  as  they  absorb  the 
blood  more  readily  than  gauze  and  keep  the 
wound  clean  and  dry,  while  there  is  not  so 
much  rubbing  and  consequent  irritation  of  the 
cut  surfaces  as  AA'here  gauze  SAvabs  are  used. 
Another  objection  to  gauze  and  aaooI  sponges 
is  that  cotton  threads  are  apt  to  become  de- 
tached and  left  behind  in  the  wound,  and  this 
may  form  a  nidus  for  the  groAvth  of  bacteria, 
should  the  latter  gain  access  to  the  Avound  dur- 
ing the  operation.  The  only  disadvantage  of 
marine  sponges  is  that  they  cannot  be  sterilized 
by  heat,  but  if  they  are  well  washed  and  soaked 
in  soda  and  AA'ater  and  kept  in  1-20  carbolic 
lotion  for  at  least  a  AA^eek,  they  may  be  rehed 
on  as  being  quite  sterile. 

Dressings. — The  dressings  may  consist  of 
plain,  non-medicated  gauze  and  wool,  or,  as 
I  prefer  it,  these  materials  impregnated  Avitli  an 
antiseptic,  such  as  the  double  cyanide  of 
mercury  and  zinc  in  the  case  of  the  gauze,  and 
salicylic  acid  in  the  case  of  the  wool.  In  either 
case  they  must  be  thoroughly  sterilized  in 
an  autoclaA^e,  and  immediately  afterAvards  the 
drum  in  AA'hich  they  lie  must  be  sealed  up,  and 
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must  not  be  opened  again  till  the  dressings  are 
required  for  use.  All  aprons,  masks,  etc., 
must  also  be  sterilized  in  an  autoclave. 

Gloves  must  be  boiled,  and  in  order  that  they 
should  be  kept  under    water    they  should  be 
placed  in  a  bag  with  a  light  weight  over  it. 
Towels  and  cloths  which  are  used  to  surround 
the  wound  must  be  sterilized  in  an  autoclave, 
or  preferably,   I  think,   boiled.     One  word  of  i 
warning   as   to   the   autoclave.     The   ordinary 
small  boiler  which   one  finds  in  small  nursing 
homes  is  quite  useless,  and  consequently  dan-  I 
gerous,  as  steam  can  never  penetrate  into  the 
interior  of   the   towels,   dressings,   etc.,   which 
are  placed  in  them,  and  even  if  it  did  penetrate 
it  is  not  hot  enough  to  sterilize  them.     One  I 
must  use  a  large  high-pressure  steriHzer. 

Lastly,  the  skin  of  the  operator's  hands  and 
arms  and  of  the  patient  at  and  around  the  seat 
of  the  ojDeration  must  also  be  sterilized,  and 
this  can  only  be  done  by  the  use  of  various 
antiseptics.  It  is  true  that  some  surgeons  are 
content  with  thoroughly  washing  their  hands 
and  the  skin  of  the  patient  with  water,  some- 
times, no  doubt,  filtered,  but  this  can  hardly  be  ; 
recommended,  and  is  fortunately  not  the  usual  i 
practice.  All  sorts  of  methods  have  been  j 
devised  for  sterilizing  the  skin.  In  my  opinion 
nothing  is  equal  to  thorough  scrubbing  with 
soap  and  1-20  carbolic  lotion.  If  this  is  done 
for  a  few  minutes,  and  then  a  cloth  wet  in  1-20 
carbolic  lotion  or  even  in  1-40  is  kept  on  the 
skin  for  two  or  three  hours,  the  disinfection 
will  be  found  to  be  quite  satisfactory.  The 
most  recent  plan  seems  to  be  the  use  of  two  per 
cent,  iodine  applied  to  the  dry  skin.  In  the 
first  instance  the  part  is  thoroughly  scrubbed 
with  soap  and  water  and  dried.  Some  time 
before  the  operation  it  is  rubbed  over  with 
benzine,  and  then  tincture  of  iodine  is  painted 
over  the  area  of  the  operation.  This,  however, 
is,  in  my  opinion,  not  nearly  so  good  as  carbolic 
acid.  The  iodine  does  not  penetrate  the  epithe-  | 
lium  in  the  same  way,  and  in  some  cases  it 
irritates  the  skin  very  considerably.  Further 
it  is  quite  unsuitable  for  the  disinfection  of  the 
surgeon's  hands  and  arms.  As  regards  the 
disinfection  of  the  surgeon's  hands,  many  are 
content  with  simply  washing  their  hands  in 
sterilized  water,  and  trust  to  rubber  gloves  to 
prevent  infection  of  the  wound ;  but  it  must  be  | 
remembered  that  the  hands  under  the  gloves 
are  not  aseptic,  and  that  if  the  gloves  should 
become  torn  or  punctured  a  septic  finger  at 
once  comes  in  contact  with  the  wound.  Further, 
it  has  been  found  that  towards  the  end  of  a  long 
operation  the  hand  in  the  glove  is  particularly 
septic,  because  perspiration  is  poured  out, 
carrying  with  it  probably  bacteria  from  the 
deeper  layers  of  the  skin,  while  growth  of 
bacteria  on  the  surface  is  also  going  on.     Hence  , 


I  always  make  a  point  of  disinfecting  my  hands 
as  thoroughly  as  I  dismfect  the  gloves,  and 
in  putting  on  the  gloves  I  fill  them  with  1-2000 
subHmate  solution,  which  enables  one  to  put 
them  on  easily,  and  which  also  leaves  a  certain 
amount  of  antiseptic  material  in  contact  with 
the  skin  during  the  whole  time  of  the  operation. 
The  result  is  that  if  by  any  chance  the  gloves 
are  torn  the  hands  are  still  aseptic.  The 
objection  to  this  method  is  that  it  may  make 
the  hands  rough.  No  doubt  skin  differs  verj^ 
much  in  different  persons,  and  some  skins 
would  not  stand  this  treatment.  Personally  I 
have  no  trouble  so  long  as  I  use  carboHc  acid 
procured  by  myself,  which  is  especially  pure. 
I  believe  a  great  deal  of  the  objection  to  car- 
bolic acid  arises  from  the  fact  that  the  usual 
material  obtained  from  the  ordinary  chemist's 
shop  does  not  in  any  way  deserve  the  term 
"pure"  applied  to  it.  I  use  specially  refined 
material. 

I  may  now  describe  the  precautions  which  I 
take  in  performing  an  operation  through  un- 
broken skin  to  exclude  sepsis. 

In  the  first  place  the  surroundings  should 
be  rendered  as  clean  and  as  aseptic  as  possible. 
When  the  operation  is  performed  in  a  hospital 
or  in  a  nursing  home  with  an  operating  theatre 
the  conditions  are  comparatively  easy,  because 
the  whole  arrangement  of  the  room  has  been 
designed  so  that  it  can  be  easil}'  and  thoroughly 
cleansed  and  all  the  furniture  in  it  rendered 
aseptic,  either  by  washing  with  antiseptics  or 
by  covering  with  sterilized  cloths.  In  the  case 
of  a  private  house  matters  are  not  so  easy, 
but  I  cannot  say  that  I  get  sepsis  in  my 
cases  operated  on  in  private  houses,  any  more 
frequently  than  I  do  in  cases  operated  on  in 
properly  constructed  theatres.  In  the  case  of  a 
private  house  tlie  room  is  thoroughly  cleared 
out  and  the  furniture  arranged  the  day  before 
the  operation ;  the  room  is  then  shut  up  and 
the  dust  allowed  to  settle.  An  hour  or  so 
before  the  operation  the  nurse  proceeds  to 
make  the  special  preparations,  and  all  tables 
and  furniture  with  which  the  surgeon  or  the 
nurses  are  to  come  in  contact  are  covered  with 
boiled  or  sterilized  cloths  or  towels,  the  basins 
and  dishes  to  be  used  during  the  operation  have 
also   been  previoush^  thoroughly  boiled. 

While  the  patient-  is  being  anaesthetized  I 
wash  my  hands  in  running  water  in  order  to 
cleanse  them  from  the  coarse  dirt.  I  may  say 
that  my  assistants  do  exactly  the  same  as  I  do. 
I  then  proceed  to  arrange  the  patient  and  the 
area  of  operation.  The  blankets  or  towels 
which  keep  the  patient  warm  are  completely 
covered  with  mackintoshes,  which  have  pre- 
viously been  thoroughly  washed  with  1-20 
carbolic  lotion.  Some  forms  of  mackintosh 
material  can  be  sterilized  in  the  steriliser,  but 
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it  is  apt  to  spoil  them  very  soon.     I  then  put 
on  a  mackintosh  apron.     The  next  step  is  to 
sterihze  the    area    of    the    operation    and    the 
operator's  hands  and  arms.     This  I  do  by  first 
rubbing   the   skin   with   ether   soap   and   then 
washing  it  with  1-20  watery  sohition  of  carboHc 
acid.     I  also  use  Avhat  Lord  Lister  termed  his 
"  strong  mixture,"  which  is  1-20  carbolic  acid 
in   which   corrosive   sublimate   is   dissolved   in 
sufficient  strength  to  make  a  1-500  corrosive 
sublimate.     I  do  not,  however,  lay  any  special 
stress  on  the  presence  of  the  corrosive  sublimate, 
and  am  quite  satisfied  to  carry  out  the  steri- 
lization with   1-20   carbolic   lotion.     The   area 
of   operation   is    well   scrubbed    with    carbolic 
lotion,    and    while    doing    so    my    hands    are 
also  being  thoroughly  disinfected.     In  addition 
I  wash  my  forearms  with  the  same  lotion.     (I 
may  say  that  this  Avashing  of  the  skin  of  the 
patient  with  antiseptic  lotions  should  be  done 
about  a  couple  of  hours  before  the  operation 
and  the   area  covered  Avith   a  piece   of   cloth 
soaking  in    1-40   carbolic   lotion,  and   I   carry 
out   the  second  washing   myself,   partly   with 
the  view  of  being  sure  that  it  is  thoroughly 
done  and  partly  Avith  the  vieAv  of  disinfecting 
my  own  hands  and  arms  at  the  same  time.)     I 
next   proceed   to    arrange    the    aseptic    towels 
over  the  bed,  completely  covering  the  patient 
Avith    them,   Avith   the    exception    of   the    area 
to  be  operated  on.     I  prefer  for  this  purpose 
boiled  toAvels  wrung  out  of  Avarm  1-2000  subli- 
mate solution  to  the  dry  sterilized  toAvels,  because 
any  dust  which  may  fall  on  the  Avet  towels  Avill 
be  caught  and  held  there  and  at  the  same  time 
any  non-spore-bearing  organisms  Avill  in  all  prob- 
ability be  destroyed.     There   is   thus  less   risk 
of  contamination  from  the  falling  dust  during 
the  course  of  the  operation  Avhere  towels  wet 
Avith  1-2000   sublimate  solution  are  employed 
than  Avhen  they  are  quite  dry.     The  next  pro- 
cedure is  to  put  on  the  mask  if  one  proposes  to 
AA'ear  it  in  the  particular  case,  and  it  must  be 
remembered  that  in  putting   it  on  one    is  apt 
to  touch  one's  hair  and  possibly  re-infect  one's 
hands.     The  mask  must  therefore  be  put  on 
before  the  gloves.     Having  put  on  the  mask 
I  rinse  my  hands  again  in   1-2000  sublimate 
solution  and  then  put  on  either  a  sterilized  gown 
outside  the  mackintosh  apron,  or,  Avhat  I  prefer 
in   most   cases,   fasten   a   bib   which   has  been 
boiled  and  squeezed  out  of  the  1-2000  sublimate 
solution    over    the    front    of    the    mackintosh. 
The  next  procedure  is  to  fasten  on  the  slecA^es, 
Avhich  are  pinned  to  the  sleeves  of  the  mackin- 
tosh, and  then  last  of  all  to  put  on  the  gloves.     I 
have  the  gloves  boiled  and  kept  after  boiling 
in    a    1-2000   sublimate    solution.     In  putting 
them  on  they  are  filled  to  the  brim  A\'ith  this 
same  lotion,  and  then  the  hand  is  inserted  and 
the  glove  may  be  readily  put  on.     In  this  Avay 


the  hand  is  left  surrounded  by  a  thin  layer  of 
antiseptic  solution,  and  if  the  glove  should 
happen  to  become  punctured  during  the  course 
of  the  operation,  the  skin  of  the  fingers  is  aseptic 
and  no  harm  is  done.  Proceeding  in  this  order 
one  may  feel  satisfied  that  the  hands  and  gloves 
cannot  become  soiled,  Avhereas  this  is  extremely 
likely  to  happen  if  the  gloves  are  put  on  early 
in  the  preparation  of  the  patient,  as  is  so  often 
the  case. 

During  the  performance  of  the  operation 
dust  is  constantly  falling  from  the  air  on  to  the 
wound,  the  instruments  and  the  surrounding 
objects,  and  the  question  is  Avhether  this  dust 
should  be  disregarded,  or  Avhether  an  attempt 
should  be  made  to  minimize  any  possible  in- 
fection Avhich  might  occur  from  it.  As  Ave 
cannot  see  Avhat  bacteria  are  present  in  this 
dust,  I  think  it  is  safest  to  assume  that  it  may 
be  infective  and  to  take  precautions  accordingly. 
Hence  after  the  instruments  are  boiled  they  are 
not  left  exposed  to  the  air  in  a  dry  state,  nor, 
as  is  often  done,  in  boiled  water  or  salt  solution. 
I  at  once  transfer  them  from  the  sterilizer  to  a 
solution  of  carbolic  acid,  1-20  or  1-40,  so  that 
any  dust  Avhich  falls  from  the  air  shall  be  disin- 
fected. For  the  same  reason  I  use  wet  toAAels 
instead  of  dry,  so  that  I  shall  not  transfer  this 
dust  from  my  gloves  to  the  interior  of  the  wound 
during  the  operation.  I  have  at  hand  basins  of 
1-2000  sublimate  solution  in  which  I  rinse  my 
hands  from  time  to  time.  The  only  dust  which 
I  more  or  less  disregard  is  that  Avhich  falls 
into  the  Avound.  I  do  not  Avasli  out  the  Avounds 
with  antiseptics,  because  that  Avould  needlessly 
irritate  them  and  Avould  not  get  rid  of  any 
infection  Avhich  may  have  taken  place,  but 
I  do  not  think  that  any  large  amount  of  dust 
gains  entrance  to  the  Avound  during  an  opera- 
tion, because  it  is  carried  aAA'ay  by  the  blood 
and  by  the  sponging.  At  the  same  time,  Avhen 
I  am  not  actually  Avorking  in  the  Avound  I 
haA^e  it  covered  up  with  cloths;  for  example, 
if  I  stop  to  thread  a  needle  the  assistant 
covers  up  the  Avound  AAdth  an  aseptic  cloth ; 
if  I  have  to  do  Avith  a  very  large  Avound, 
such  as  an  amputation  of  the  breast,  I  cover 
up  the  part  of  the  AVOund  Avith  AA'hich  I  am 
not  at  the  moment  Avorking  Avith  aseptic  cloths 
and  only  leave  exposed  to  the  air  the  particular 
region  in  Avhich  I  am  making  the  dissection. 
In  opening  a  healthy  joint  I  try  as  far  as  possible 
to  keep  the  wound  covered  up  except  Avhen  I 
actually  Avant  to  look  in,  and  before  making 
any  movements  of  the  joint  by  Avhich  air  and 
dust  may  be  sucked  into  its  interior,  I  cover 
the  wound  Avith .  sponges  or  cloths.  In  this 
way  I  think  the  possible  infection  of  the  AAOund 
is  reduced  to  a  minimum,  and  I  may  say  tliat  I 
hardly  ever  see  such  a  thing  as  Avound  infection. 

In  the  dry  method,  or  Avhat  is  spoken  of  as 
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the  aseptic  method,  the  only  difference  is  that 
the  use  of  antiseptics  is  reduced  to  a  minimum, 
and  they  are  practically  only  employed  for  the 
disinfection  of  the  skin.  The  cloths,  swabs 
and  sponges  which  are  used  during  the  operation 
are  all  dry,  and  no  arrangements  are  made 
for  counteracting  any  possible  dust  infection. 
Apart  from  that  there  is  really  no  difference 
between  the  method  which  I  advocate  and  that 
which  is  commonly  in  use,  but  I  feel  sure  that 
one  is  running  a  considerable  risk  if  one  disre- 
gards possible  infection  of  wounds,  instruments, 
etc.,  from  the  air  or  from  surrounding  objects 
during  the  course  of  an  operation. 

When  the  operation  is  completed  I  employ 
dressings  of  cyanide  gauze  and  salicylic  wool 
which  have  been  carefully  disinfected,  instead 
of  the  ordinary  dressing  of  medicated  wool.  I 
can  see  no  disadvantage  in  the  former  and  no 
advantage  in  the  latter.  The  object  of  applying 
any  dressings  at  all  is  to  avoid  infection  of  the 
wound  subsequent  to  the  operation,  and  unless 
these  dressings  contain  an  antiseptic  which 
prevents  organisms  growing  in  the  dressing, 
the  latter  may  develop  in  the  discharge  and  very 
quickly  reach  the  wound.  If  antiseptic  dress- 
ings are  not  to  be  employed  I  believe  it  is  better 
to  apply  no  dressings  at  all.  In  ordinary  cir- 
cumstances the  blood  on  the  surface  of  the 
wound  and  around  the  stitches  will  dry  up, 
and  in  the  great  majority  of  cases  the  wound 
should  heal  well  under  the  scab. 

Other  Points  apart  from  Asepsis. — To  obtain 
union  by  first  intention  it  is  necessary,  in 
addition  to  the  exclusion  of  bacteria,  to  close 
the  wound  completely,  and  to  leave  no  cavities, 
or  what  are  often  called  "  dead  spaces,"  in  its 
interior.  If  they  are  present  they  fill  with 
blood,  and  while  in  many  cases  the  blood  clots 
become  organized  and  healing  occurs  readily, 
in  some  cases,  especially  where  the  cavity  is 
large,  this  does  not  occur,  and  the  wound  be- 
comes distended  with  serum,  which  has  to  be 
let  out  and  drained,  and  in  this  way  delay  in 
healing  is  occasioned.  Where  the  space  is 
small  the  pressure  of  the  dressing  may  cause 
the  sides  to  come  together,  but  if  it  is  of  any  size 
other  means  must  be  employed.  These  may 
consist  in  bringing  the  sides  of  these  cavities 
together  by  sutures  so  as  to  obliterate  them 
completely,  the  sutures  being  composed  of  cat- 
gut which  is  so  prepared  as  to  be  absorbed  in 
from  four  to  eight  days.  Where  this  is  im- 
practicable a  drainage  tube  must  be  inserted  for 
two  or  three  days,  so  as  to  let  all  the  excess  of 
blood  escape  and  leave  only  solid  clot  which 
will  organize.  In  some  cases  as  in  extensive 
excisions  of  the  breast,  amputations,  etc.,  it  is 
always  advisable  to  put  in  a  drainage  tube  for 
two  or  three  days. 

As  regards  stitches  a  great  many  materials 


are  used,  according  to  the  fancy  of  the  surgeon, 
and  so  long  as  they  are  thoroughly  sterile,  and 
the  skin  has  been  thoroughly  disinfected,  the 
actual  material  is  really  of  very  little  importance 
except  as  regards  the  stitch  marks.  Silver 
wire,  silk,  catgut,  horsehair,  silkworm  gut,  etc., 
are  all  employed.  The  essential  points  are  to 
have  the  cut  edges  accurately  approximated  with 
as  little  tension  as  possible.  Where  skin  has 
been  taken  away  and  a  certain  amount  of 
tension  is  unavoidable,  it  is  well  to  put  in  three 
or  four  stitches  which  enter  at  some  distance 
from  the  cut  edges  and  take  a  deep  hold,  and 
then  a  row  of  fine  stitches,  preferably  continuous 
button-hole  sutures,  to  bring  the  cut  edges  into 
apposition.  I  prefer  to  use  silver  wire  for  the 
deep  sutures,  while  for  the  superficial  ones  I 
usually  employ  silk,  and,  with  the  view  of  avoid- 
ing stitch  marks,  it  is  well  to  use  round  needles 
which  push  aside  the  tissues  rather  than  cut 
them.  As  they  are  difficult  to  put  in,  a  needle 
holder  must  be  employed  to  push  them  through 
the  skin,  and  a  pair  of  broad  forceps  to  pull 
them  through.  In  parts  where  the  scar  shows, 
as  on  the  face  and  neck,  a  continuous  subcutane- 
ous catgut  stitch  may  be  employed,  reinforced 

'  by  strips  of  gauze  fixed  with  collodion,  with  the 
view  of  pulling  the  edges  of  the  skin  together. 
Where  the  edges  of  the  skin  cannot  be  brought 
together  a  plastic  operation  may  be  performed, 
or  the  exposed  surface  may  be  allowed  to 
heal,  or  it  may  be  covered  with  skin  grafts  at 
once  or  a  few  days  after  the  operation. 

Immediate  skin  grafting  is  also  useful  in  a 
good  many  cases  where  a  plastic  operation 
would  mean  additional  scars,  and  where  also 
the  patient  might  not  be  able  to  stand  additional 
cutting  and  loss  of  blood.  Care  must  be  taken 
that  the  skin  from  which  the  graft  is  cut  shall 
have  been  thoroughly  disinfected.  Where  there 
is  a  deep  communication,  as  in  breast  wounds 
communicating  with  the  axilla,  I  prefer  not  to 
skin  graft  immediately,  in  case  the  skin  has 
not  been  thoroughly  disinfected,  but  to  wait 

1  for  a  week  or  ten  days  till  the  axilla  has  closed. 

j       Where    neither    plastic    operation    nor    skin 

j  grafting  are  employed  the  wound  must  be 
kept  aseptic  and  protected  from  the  irritation 
of  the  dressing  by  the  interposition  of  Lister's 
"  protective."  If  asepsis  is  maintained  the 
wound  becomes  covered  with  blood  clot,  which 
remains  and  becomes  organized  in  its  deeper 
layers,  while  epithelium  spreads  over  the  or- 
ganizing tissues,  but  beneath  the  outer  layer 
of  blood  clot.  After  two  or  three  weeks  a 
superficial  layer  of  dried  blood  clot  may  be  peeled 
off  and  a  scar  will  be  found  beneath. 

Wounds  which  have  become  Infected  before 
they  come  under  the  care  of  the  Surgeon. — 
These  are  of  two  classes,  viz.  (a)  those  where 
the  wound  is  quite  recent  (a  matter  of  a  few 
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hours),  and  (b)  those  where  a  considerable  time 
has  elapsed  since  its  infliction.  The  treatment 
of  these  two  cases  differs  very  considerably. 

(a)  Where  the  wound  has  been  quite  re- 
cently inflicted  there  may  still  be  a  chance  of 
eradicating  the  infection  which  may  have  oc- 
curred— the  organisms  may  not  yet  have  spread 
into  and  established  themselves  in  the  tissues. 
Hence  in  these  cases  the  wound  should  be  opened 
up,  all  blood  clots  cleared  out,  all  soiled  and 
bruised  tissues  clipped  away,  and  the  whole 
surface  soaked  with  carbolic  lotion  1-20,  or 
where  it  is  badly  soiled,  sponged  over  with 
undiluted  carbolic  acid.  The  skin  around  must 
of  course  be  disinfected  and  all  aseptic  pre- 
cautions taken.  Some  of  those  who  place  great 
faith  in  iodine  dry  the  surface  of  the  skin 
and  paint  the  iodine  solution  over  it,  and  also 
paint  the  whole  surface  of  the  Avound  with 
iodine.  Free  drainage  must  also  be  established, 
counter-openings  being  made  if  necessary.  A 
large  proportion  of  cases  dealt  Mith  in  this  way 
soon  after  the  injury  run  an  aseptic  course. 

(&)  When  some  days  have  elapsed  since 
the  infliction  of  the  wound  the  problem  is  a 
totally  different  one.  There  is  now  no  chance 
of  rendering  the  wound  aseptic,  and  the  aim  of 
the  surgeon  must  be  to  mitigate  the  resulting 
sepsis  and  its  results  as  far  as  possible.  By  this 
time  the  wound  will  be  beginning  to  granulate 
and  suppurate,  and  practically  all  that  it  is 
wise  to  do  at  this  stage  is  to  secure  that  there 
shall  be  proper  drainage  for  the  discharge.  If 
necessary,  counter-openings  must  be  made  and 
drainage  tubes  inserted.  There  must,  however, 
be  as  little  handling  of  the  wound  as  possible, 
so  as  not  to  tear  or  injure  the  young  granulation 
layer,  and  so  open  up  a  point  of  entrance  for 
the  septic  material  into  the  body.  It  is  also 
most  inadvisable  to  irritate  the  wound  by  the 
application  of  antiseptics,  as  is  so  often  done,  as 
this  injures  the  granulation  cells,  which  form 
the  protective  layer  which  nature  is  building 
up  against  the  entrance  of  septic  material. 
Salt  solution,  boracic  lotion,  etc.,  are  the  most 
suitable  fluids  for  washing  out  the  wound.  The 
state  of  matters  here  is  quite  different  from  what 
exists  in  a  wound  through  unbroken  skin. 
In  that  case,  if  properly  carried  out,  living  patho- 
genic organisms  are  not  admitted  into  the 
wound,  and  it  therefore  does  not  really  matter 
whether  the  tissues  are  somewhat  irritated  or 
not,  as  the  bacteria  are  not  there  to  take  advan- 
tage of  it ;  but  in  this  case  the  bacteria  are 
present  and  growing  in  abundance,  and  anything 
which  in  any  way  weakens  the  resisting  power 
of  the  granulation  barrier  will  favour  the  ex- 
tension of  the  septic  process.  It  is  curious 
that  so  much  care  is  usually  taken  to  prevent 
irritation  of  uninfected  Abounds  Avith  anti- 
septics, AAhile  infected  AA'ounds  are  pulled  about 


and  irrigated  AA^th  antiseptics,  just  the  reverse 
of  Avhat  is  important  and  essential. 

Wounds  made  by  the  Surgeon  and  involving 
Mucous  Surfaces  or  passing  through  Infected 
Tissues. — Here  it  is  not  possible  to  prevent 
the  entrance  of  organisms,  and  all  that  one 
can  do  is  to  try  to  mitigate  their  effects.  In 
the  first  place  it  is  not  advisable  to  introduce 
other  organisms  than  those  alreadj'  present, 
and  therefore  all  the  aseptic  precautions  al- 
ready mentioned  should  be  adopted,  and  gloves 
should  be  AA^orn  to  prevent  the  surgeon  soiling 
his  hands. 

In  the  second  place  great  care  should  be 
taken  to  leave  the  tissues  in  as  strong  and 
resistant  a  condition  as  possible.  There  should 
be  no  tearing  or  bruising  of  tissues,  no  Avashing 
Avith  antiseptics,  and  as  little  rubbing  with 
sponges  and  swabs  as  possible.  Free  drainage 
of  discharges  should  be  provided  for,  and  in 
many  cases  it  is  well  to  leave  the  wound  freely 
open.  In  these  cases,  AA'here  there  is  much 
suppuration  or  cellulitis,  constant  irrigation  or 
use  of  the  AA^ater  bath  are  often  of  great  value. 

In  using  irrigation  and  the  water  bath  the 
fluid  employed  should  be  salt  solution,  or  some 
mild  antiseptic,  such  as  Condy's  fluid,  which 
does  not  coagulate  albumin.  These  should  be 
used  at  the  body  temperature.  The  skin 
around  is  covered  AA'ith  oil  so  as  to  keep  it  from 
becoming  sodden,  and  the  irrigation  or  water 
bath  are  kept  up  for  about  tAvelve  out  of 
the  tAventy-four  hours.  They  are  discontinued 
during  sleep,  and  hot  boracic  fomentations 
are  substituted  for  them. 

It  is  the  fashion  at  present  to  use  vaccines 
in  these  cases,  and  sometimes  they  may  be  of 
value,  but  I  have  seen  several  cases  Avhere  they 
haA^e  certainly  done  harm.  Hence  unless  the 
case  is  getting  rapidly  AAorse  I  do  not  use  them, 
and  then  only  in  quite  small  doses. 

W.  W.  C. 

INFLAMMATION 

The  actiAaties  of  a  living  cell  gently  excited 
by  any  mechanical,  chemical  or  other  stimulus 
are  increased.  If  this  stimulation  be  excessive 
the  cell  may  be  greatly  damaged,  but  so  long 
as  it  remains  alive  it  reacts.  This  apphes  also 
to  collections  of  cells  or  "  tissues."  Lister,  using 
a  hot  needle,  demonstrated  the  effect  of  an 
irritant  on  ciliated  epithelial  cells.  As  the 
needle  first  approaches  the  cell  the  cilia  become 
more  and  more  actiA^e,  but  at  a  certain  point 
the  motion  begins  to  sIoav  doAA-n,  becomes  very 
sluggish,  may  cease,  and,  if  the  needle  be 
brought  too  near,  may  never  be  resumed.  If, 
however,  the  needle  be  draAvn  away  before  any 
great  damage  has  been  done,  the  ciHa  may 
again  become  actiA^e,   and  if  other  conditions 
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be  favourable,  the  normal  activities  of  the  cell 
may  be  regained.  These  are  some  of  the 
phenomena  of  inflammation.  The  manifesta- 
tions of  cell  activity  being  so  varied,  it  will 
readily  be  understood  how  different  are  the 
conceptions  of  inflammation  according  as  the 
observer  fixes  his  attention  on  all,  or  on  some 
only,  of  the  phenomena  observed  in  cells  durino- 
the  course  of  an  "  inflammation." 

Burdon  Sanderson's  definition  of  inflammation, 
"  The  response  of  living  tissues  to  injury,"  .  .  .  j 
"  the  succession  of  changes  (reaction)  which 
occur  in  a  living  tissue  when  it  is  injured, 
provided  that  the  injury  is  not  of  such  a  degree 
as  at  once  to  destroy  its  structure  and  vitality,"  | 
is  at  once  perhaps  the  most  accurate,  concise  and 
comprehensive  of  the  many  definitions  that 
have  been  given. 

Inflammation  has  also  been  described  as  (1) 
a  condition  of  impaired  nutrition ;  (2)  a  special 
series  of  conditions  associated  merely  with 
lowered  vitality;  (3)  a  process  merely  pre- 
hminary  to  repair;  (4)  a  process  of  repair;  and 
(5)  a  series  of  symptoms.  It  is  associated  with 
all  of  these,  but  not  one  of  them  connotes  the 
whole  process.  By  some  writers  inflammation 
is  regarded  as  a  condition  in  which  vascular 
changes  are  primary  and  essential ;  whilst  others, 
e.  g.  Metchnikofl ,  maintain  that  the  blood-vessels 
have  little  or  no  relation  to  the  inflammatory 
process,  except  incidentally.  Inflammation 
occurring  in  an  organism  may  affect  any  of  its 
tissues.  In  certain  worms  and  holothurians, 
in  which  no  blood-vessels  are  met  with,  the 
phenomena  of  inflammation  may  be  mani- 
fested in  the  fixed  cells  of  the  ectoderm  or  endo- 
derm,  as  well  as  in  the  motile  cells  floating 
in  the  body-cavity.  Here  the  manifestations 
must  be  essentially  different  from  those  met 
with  in  organisms  in  ^hich  a  series  of  well- 
defined  channels — blood  and  lymph  vessels — 
carry  nutriment  rapidly  to  and  from  all  parts 
of  the  body.  It  is,  however,  impossible  to 
have  inflammation  in  any  vascular  tissue  mth- 
out  the  elementary  cells,  of  which  not  only 
the  vessels  but  the  surrounding  tissues  are 
built  up,  becoming  involved. 

A  complex  inflammatory  process  occurs  in 
complex  tissues,  but  as  these  tissues  are  made 
up  of  individual  cells,  each  of  which  reacts  to 
the  presence  of  an  irritant  in  a  comparatively 
simple  fashion,  the  whole  process  may  be 
resolved  into  its  simpler  manifestations.  In 
Metchnikoff's  experiment  on  the  gastrula  of  the 
astropecten,  in  which  a  thorn  is  pushed  through 
the  wall  of  the  body-cavity,  the  floating,  actively 
amoeboid  cells  are  attracted  in  great  numbers 
to  the  foreign  body,  surround  it  and  act  as 
phagocytes.  Some  of  the  ectoderm  and  branch- 
ing endoderm  cells  through  which  the  thorn 
has  passed  appear  to  be  destroyed,  but  others 


begin  to  multiply  and  become  embryonic  in 
form.  The  chemiotactic  action  by  which  the 
amoeboid  cells  are  attracted  to  the  "foreign  body 
is  a  very  important  factor  in  the  inflamma- 
tory process.  MetchnikofE  showed  that  certain 
amoeboid  organisms  placed  in  a  neutral  and 
isotonic  fluid  remain  inactive.  If  food  be 
carefully  added,  at  some  distance  from  these 
motionless  organisms,  they  immediately  begin  to 
move  tow^ards  this  food  (trophotaxis).  If,  instead 
of  food,  some  noxious  or  toxic  substance  is  added 
to  the  fluid,  with  as  little  mixing  or  diffusion 
as  possible,  the  organisms  again  become  active, 
but  now  retire,  often  very  rapidly,  from  the 
neighbourhood  of  the  noxious  matter  (negative 
chemiotaxis).  As  this  material  becomes  diluted 
through  diffusion,  the.  amoeboid  cells,  instead 
of  retiring,  again  advance  (positive  chemiotaxis) 
as  the  cells  become  accustomed  to  the  presence 
of  even  concentrated  toxins,  and  they  resume 
their  functions  under  the  altered  conditions. 

Coming  now  to  another  set  of  factors,  Cohn- 
heim  describes  the  vascular  changes  observed 
in  the  tongue  and  the  omentum  of  a  frog 
stretched  out  and  placed,  in  a  warm  moist 
medium,  under  the  microscope.  After  noting 
the  normal  condition  of  the  blood-vessels  and 
the  rate  of  the  blood  flow  through  them  Cohn- 
heim  applied  an  irritant — such  as  nitrate  of  silver 
or  acetic  acid — to  the  tissue  surface.  An  almost 
instantaneous  contraction  of  the  walls  of  the 
arterioles  occurs,  and  then  marked  dilation  of 
arterioles,  veins  and  capillaries  and  increased 
flow  of  blood  through  them — acute  hypersemia. 
A  slowing  of  the  circulation  follows,  the  indi- 
vidual leucocytes  being  seen  rolHng  along  the 
wall  of  the  vessel,  the  red  blood  corpuscles  keep- 
ing in  the  centre  of  the  stream.  The  current  con- 
tinuing to  slow,  the  leucocytes  or  the  endothehal 
cells  of  the  vessel  walls,  or  both,  become  sticky, 
the  former  adhering  to  the  endothelial  cells, 
though  the  free  portion  of  each  leucocyte  is 
•dragged    along    by    the    moving    blood,    and 

'  the  cell  becomes  elongated  or  pear-shaped. 
Ultimately  after  some  oscillation  the  circulation 
may  cease,  the  leucoc3^tes  develop  greater 
amoeboid  acti\4ty  and  some  wander  back 
amongst  the  red  blood  corpuscles,  whilst  others 
appear  to  make  their  way  through  the  wall  of 
the  vessel.     At  the  same  time  the  nuclei  of  the 

I  endothelial  cells  become  more  active  and,  the 
cytoplasm  accumulating  around  them,  the  cells 
project  into  the  lumen  of  the  vessel.  Near  the 
margin  of  each  cell  this  cytoplasm,  with  the 
cement  substance,  forms  a  very  thin  film,  even 
though  no  actual  "  stomata  "  appear.  The  re- 
sistance to  the  passage  of  the  amoeboid  leuco- 

I  cytes  through  the  walls  of  the  capillaries  and 
smaU  veins  is  greatly  diminished  and  they  pass 
readily  into  the  perivascular  Ijnnph  spaces. 
Similar    increased    cellular    activity    may    be 
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observed  in  the  irritated  connective-tissue  or 
endothelial  cells,  whether  lining  a  large  serons 
cavity  or  a  connective-tissue  space.  These 
cells  become  more  round  and  viscid;  the 
nuclei  become  more  active  and  begin  to  divide. 
Before  this  commences,  however,  fluid  and  a 
number  of  polymorphonuclear  leucocytes,  leav- 
ing the  vascular  channels,  accumulate  in  the 
tissue  spaces  around  the  irritant  material. 
Dawson  has  observed  a  similar  migration  of 
lymphocytes  by  the  lymphatics.  In  acute 
inflammation  blood  plasma  passes  from  the 
distended  vessels  into  the  surrounding  lymph 
spaces ;  leucocytes  and  blood  platelets  follow,  and 
these,  breaking  down ,  combine  Avith  the  fibrinogen 
and  lime  salts  of  the  plasma  to  form  the  fibrin 
that  may  be  seen  lying  not  only  on  the  inflamed 
surfaces  of  the  large  serous  ca\aties,  as  in  acute 
]Dleurisy  and  pericarditis,  but  also  within  the 
small  Ijonph  or  tissue  spaces.  Chemiotaxis  is 
a  marked  manifestation  of  acute  inflammation  ; 
degeneration  of  the  leucocytes  of  purulent 
inflammation.  \Mien  the  products  of  B.  p3^o- 
cyaneus  are  mjected  into  the  anterior  chamber 
of  the  eye  a  large  number  of  poljrmorphonuclear 
leucocytes,  attracted  by  these  products,  accumu- 
late rapidly  in  front  of  the  lower  sector  of  the 
iris.  If,  however,  before  injecting  the  products 
into  this  chamber  a  small  amount  of  the  same 
substance  be  injected  into  the  marginal  vein 
of  the  ear,  no  hj^opyon  appears — the  leucocx^tes 
do  not  leave  the  blood-vessels. 

This  may  also  be  noted  in  connection  with 
the  lesions  produced  by  the  bacillus  of  sjrmptom- 
atic  anthrax.  Injected  into  the  leg  muscle  of 
a  rabbit  it  gives  rise  to  a  regular  abscess, 
an  enormous  number  of  poljrmorphonuclear 
leucocytes  being  attracted  from  the  vessels. 
There  is  also  evidence  of  local  tissue  reaction, 
and  the  animal  recovers.  If,  however,  when 
the  mjection  is  made  into  the  leg  muscle  the 
marginal  vein  of  the  ear  is  injected  with  the  same 
material  the  animal  usually  succumbs  withm 
fifteen  hours,  and  although  there  may  be  great 
swelling  and  accumulation  of  fluid  between  the 
muscle  fibres,  no  emigrated  leucocytes  are 
found  and  the  bacilli  have  been  able  to  multiply 
unhampered  by  their  attacks.  Here,  as  in  the 
example  given  above,  the  action  of  the  poison 
within  the  vessels  has  neutralized  that  without 
— one  chemiotactic  force  has  neutralized  the 
other. 

Micro-organisms,  the  commonest  causes  of 
inflammation,  acting  upon  the  cells  either 
directly  or  through  their  toxins,  may  give  rise 
to  any  of  the  changes  described  above.  Metchni- 
koff  insists,  moreover,  that  in  the  presence  of 
bacteria  the  poljTnorphonuclear  leucocytes  at 
an  early  stage,  and  later  the  flxed  connective* 
tissue  cells,  endothelial  cells  and  mononuclear 
hyaline  cells  of  the  blood,  have  the  power  of 


englobing  and  digesting  bacteria  that  have 
gained  access  to  the  tissues — phagocytosis. 
The  latter  group  deal  not  only  with  any  bacteria 
that  may  have  escaped  the  polymorphonuclear 
cells,  but  also  with  the  phagocytic  polymorphs 
themselves,  especially  when  they  have  been 
greatly  damaged  by  the  ingested  bacteria. 

Von  Fodor  early  noted  that  living  blood  and 
the  blood  plasma  have  distinct  bactericidal 
properties.  Then  Nuttall  observed  that  blood 
serum  taken  from  a  blood  clot  in  which  numer- 
ous leucocytes  had  dismtegrated  to  help  in  the 
formation  of  fibrin  was  even  more  active. 
Lubarsch  confirmed  this,  and  showed  that  the 
whole  blood  of  a  living  rabbit  is  capable  of 
killing  about  16,000  anthrax  bacilh,  but  that 
fifteen  drops  of  the  serum  expressed  from  the 
clotted  blood  of  a  similar  rabbit  A^dll  kill  an 
equal  number  of  bacilli. 

Certain  phenomena  (Celsus's  phenomena)  are 
usually  associated  with  inflammation  : — (1) 
Redness  from  congestion  of  the  vessels ;  (2) 
Sivelling  due  to  the  dilation  of  the  vessels, 
the  increased  passage  of  blood  into  th.e  sur- 
rounding lymph  spaces  and  absorption  by  the 
tissues,  the  emigration  of  leucocytes  and  pro- 
liferation of  the  fixed  cells.  In  the  more  active 
organs  there  is,  along  with  these  vascular  and 
connective-tissue  changes,  swelling  and  granu- 
larity of  the  parenchymatous  cells,  which 
absorb  an  increased  amomit  of  fluid,  the 
nucleus  becoming  obscured ;  (3)  Heat  from  in- 
creased or  altered  metabolic  activity  and  from 
an  increased  supply  of  warmed  blood  coming 
from  the  visceral  organs  to  the  inflamed  part ; 
(4)  Pain  due  to  pressure  of  distended  vessels, 
swollen  tissues  and  exudations  on  the  sensory 
nerves,  especially  as  they  pass  through  fora- 
mina in  bone  or  through  non-yieldmg  fasciae 
or  flbrous  membranes.  To  these  four  "  cardinal 
symptoms  "  John  Hunter  added  a  fifth,  loss 
or  alteration  of  function  resulting  from  damage 
to  the  tissues. 

In  the  irritated  or  damaged  non-vascular 
cornea,  tendon  and  cartilage,  where  lymph 
channels  take  the  place  of  blood-vessels,  chemio- 
taxis and  proliferation  go  on  more  slowly, 
otherwise  the  process  is  essentially  the  same  as 
in  vascular  tissue.  The  vessels  at  the  margin 
of  the  inflamed  cornea  may  become  permanently 
distended,  and  if  the  process  of  irritation  be 
long  continued,  branches  very  like  those  seen 
in  "  granulation  "  tissue  may  be  projected  into 
the  altered  substance  of  the  cornea  : — pannus. 
Inflammation  may  end  in  resolution,  in  which 
event  there  is  a  more  or  less  rapid  return  of 
the  vessels  and  tissues  to  the  normal.  Again, 
there  may  be  a  "  formative  inflammation  " 
where  proliferation  principally  of  the  fixed 
connective-tissue  cells,  though  other  cells  may 
undergo   similar  but   less-marked   proliferative 
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changes,  is  the  most  prominent  feature  of  the 
process,  and  the  new  tissue,  usually  connective- 
tissue,  is  formed.  This  in  time  loses  most  of  its 
blood-vessels  and  becomes  fibrous  and  cicatricial 
as  the  cells  diminish  in  number  and  in  prominence 
and  the  fibrous  tissue  contracts.  This  formative 
process  may  follow  great  loss  of  tissue  due  to 
the  irritant  digestive  and  destructive  action  of 
pathogenetic  organisms — abscess  formation. 

A  similar  formative  process  goes  on  in  the 
fibrin  covering  acutely  inflamed  serous  mem- 
branes, the  fibrin  serving  as  a  temporary 
scaffolding  in  and  on  which  the  new  tissue  may 
be  built  up.  On  inflamed  mucous  surfaces 
no  fibrin  is  deposited — merely  a  mucinous  fluid 
in  which  are  granules  and  altered  leucocytes. 
This  mucin  may  come  from  the  muciparous 
glands,  and  perhaps  aLso  from,  through  or 
between  the  epithelium,  by  which  the  plasma 
appears  to  be  modified. 

In  chronic  inflammation  of  the  mucous 
surfaces  the  columnar  and  cubical  epithehal 
cells  are  often  replaced  by  rounded  or  pyriform 
ceUs,  which  seem  to  lose  the  power  of  trans- 
forming the  fibrinous  elements  of  the  blood  into 
mucin,  with  the  result  that  fibrin  may  appear 
upon  these  chronicaUy  inflamed  mucous  surfaces 
during  acute  exacerbations  of  the  process. 

G.  S.  W. 

SUPPURATION 

Suppuration  is  due  to  the  infection  of  the 
tissues  of  the  body  with  pyogenic  micro-organ- 
isms. By  the  products  of  their  activity 
inflammation  of  a  varying  degree  is  caused 
which,  according  to  its  degree  of  localisation, 
gives  rise  to  an  abscess  or  cellulitis. 

Pus  is  the  fluid  resulting  from  the  process  of 
suppuration.  It  is  of  varying  consistency,  but 
typically  has  a  specific  gravity  of  1030  and  an 
alkaline  reaction.  If  examined  under  the 
microscope  it  is  seen  to  contain  a  number  of 
cells  called  pus  corpuscles ;  these  consist  for  the 
greater  part  of  polymorphonuclear  leucocytes, 
but  also  of  epithelial  and  red  blood  cells,  and  in 
the  acuter  forms  of  suppuration  the  red  cells 
may  be  present  in  large  quantities.  These  pus 
cells  are  often  broken  up  or  partially  digested, 
and  in  them  and  in  the  fluid  around  them 
may  be  seen  the  organisms  that  are  causing 
the  suppuration  undergoing  phagocytosis.  A 
culture  from  the  pus  inoculated  on  to 
appropiate  media  and  in  proper  dilutions 
will  reveal  the  character  of  the  organism,  or 
organisms  if  more  than  one  variety  is  involved. 

Pus  varies  much  in  constitution  and  colour,  , 
depending  on  many  circumstances,  such  as  the  | 
nature  of  the  infecting  agent,  the  resistance  of  j 
the  individual  and  the  chronicity  of  the  infection.  1 
For  instance,  it  may  vary  from  the  thin  watery  i 


or  sanious  exudation  seen  in  some  forms  of  acute 
spreading  ceUuhtis  to  the  thick  creamy  pus  of  a 
carbuncle  or  the  cheesy  pus  from  an  old  tuber- 
culous abscess.  The  colour  is  generally  yellow- 
ish, but  it  may  be  red  if  mixed  with  blood,  or 
even  blue  if  due  to  the  action  of  the  baciUus 
pyocyaneus. 

Causation  of  Suppuration.  The  organisms 
that  give  rise  to  suppuration  are  termed  "  pyo- 
genic." The  commonest  members  of  this  class 
are  the  staphylococci,  the  streptococci  and  the 
baciUus  coli  communis,  while  amongst  others  may 
be  mentioned  the  gonococcus,  the  pneumococcus 
the  bacillus  pyocyaneus  and,  with  a  certain 
reservation  because  the  pus  is  not  usually  fluid, 
the  tubercle  bacillus.  With  these  must  be 
included  the  anaerobic  bacilli,  the  importance 
of  which  organisms  must  not  be  neglected, 
though  the  degree  of  their  action  is  difficult  to 
measure. 

It  may  be  said,  then,  that  suppuration  is 
directly  due  to  infection,  but  it  must  not  be 
thought  that  every  inoculation  with  a  pyogenic 
organism  produces  pus ;  there  are  a  number 
of  other  factors,  very  imperfectly  known  at 
present  but  of  extreme  importance,  to  be  taken 
into  consideration.  It  is  common  knowledge 
that  many  wounds  which  must  obviously  be 
infected  do  not  suppurate,  and  yet  in  other 
instances  a  prick  from  a  needle  may  be  suffi- 
cient to  cause  death.  When  an  attempt  is 
made  to  state  in  brief  form  the  nature  of  these 
secondary  factors,  difficulties  immediately  arise 
on  account  of  our  limited  knowledge  of  the 
subject.  There  have  to  be  taken  into  account 
the  quantity  of  the  organisms  entering  the  body, 
the  virulence  of  the  organisms,  and  the  condition 
of  the  host  and  the  part  infected .  It  is  well  known 
that  an  area  of  the  body  weakened  by  injury 
or  disease  is  prone  to  yield  to  the  invasion  of 
micro-organisms,  and  also  that  suppuration  is 
less  likely  to  occur  in  a  region  richly  supplied 
with  blood  than  in  an  area  with  a  poor  or 
deficient  circulation.  In  fact  it  may  be  said 
that  any  cause  which  lessens  the  vitality  of  the 
body,  such  as  cold,  deficient  nerve  supply  or 
chemical  irritation,  can  be  regarded  as  a  pre- 
disposing cause  of  suppuration. 

All  these  different  factors,  and  probably  many 
others  concerning  which  medical  knowledge  is  at 
present  deficient,  may  be  summed  up  in  the 
words  "  resistance  of  the  body  to  infection," 
and  the  attempt  to  explain  this  would  be  to 
attempt  an  explanation  of  the  whole  theory  of 
immunity,  wliich  is  entirely  beyond  the  scope 
of  this  article. 

Varieties  of  Infection.  For  purposes  of  con- 
venience it  is  usual  to  distinguish  tAvo  main 
types  of  infection,  namely,  that  characterized 
by  the  formation  of  a  locahsed  abscess  and  that 
by  a  spreading  or  diffuse  celluHtis.     Roughly 
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speaking,  localised  abscesses  are  more  likely 
to  be  caused  by  staphylococci  and  a  diffuse 
cellulitis  by  streptococci.  Though  this  is  in  the 
main  true,  it  is  by  no  means  a  universal  rule, 
and  it  is  to  be  urged  that  a  diagnosis  of  the 
infecting  agent  should  in  all  cases  be  made  by 
means  of  bacteriological  methods.  It  is  sur- 
prising, if  this  rule  is  obeyed,  what  a  number  of 
instances  are  met  with  in  which  the  organism 
actually  responsible  for  the  disease  is  different 
from  what  is  expected. 

Acute  Localised  Abscesses. — An  acute  abscess 
may  be  found  in  any  part  of  the  body  as  the 
result  of  the  invasions  of  bacteria  which  have 
reached  the  part  either  through  abrasions  of  the 
surface  epitlielium  or  have  been  conveyed  by 
the  ducts  of  glands,  by  the  lymphatics  or  by  the 
blood  stream. 

Clinical  Characteristics.  The  local  signs  are 
those  of  inflammation,  namely  pain,  heat,  red- 
ness and  swelling,  and  if  the  abscess  is  big  enough 
and  near  enough  to  the  surface  of  the  body, 
"  fluctuation  "  may  be  obtained.  These  signs 
vary  very  much  in  degree,  and  some  of  them 
may  not  be  present  at  all  or  in  a  very  minor 
form.  For  instance,  a  patient  may  have  an 
abscess  in  a  part  of  the  body  where  the  cellular 
tissue  is  very  loose,  and  experience  remarkably 
little  pain,  or,  on  the  other  hand,  where  the  pus 
is  under  tension  and  nerves  are  pressed  on,  as  in 
an  alveolar  abscess,  the  pain  is  excruciating. 
The  general  symptoms  are  malaise,  fever,  rise 
of  pulse-rate,  a  furred  tongue  and  other  symp- 
toms such  as  are  associated  mth  inflammation 
and  infection. 

Differential  Diagnosis.  A  well-marked  super- 
ficial abscess  gives  rise  in  the  majority  of  cases 
to  no  difficulties  of  diagnosis,  but  it  is  a  very 
different  matter  when  the  abscess  is  situated  in 
the  viscera,  such  as  the  liver,  or  is  in  connection 
vriih.  the  intestines. 

Examination  of  the  Blood  as  an  Aid  to  Diagnosis. 
(Leucocytosis.)  The  average  number  of  white 
cells  per  cubic  millimetre  is  6000.  Any  increase 
in  the  numbers  is  termed  leucocytosis,  and  this 
may  be  physiological  or  pathological.  A  physio- 
logical leucocytosis  occurs  during  digestion, 
after  cold  baths,  in  infancy  and  in  pregnancy. 
As  a  result  of  these  changes  the  count  may  rise 
to  10,000  or  12,000 ;  anything  above  that  amount 
may  be  reckoned  as  pathological. 

Leucocytosis  occurs  in  a  large  number  of  the 
microbic  infections,  but  it  is  a  most  important 
and  helpful  fact  that  it  is  almost  always  present 
in  any  form  of  pyogenic  infection.  The  degree 
of  leucocytosis  varies,  but  in  the  majority  of 
cases  is  between  15,000  and  20,000  per  cubic 
millimetre.  As  a  diagnostic  agent,  therefore,  an 
examination  of  the  blood  may  be  of  great  service 
but  it  must  not  be  used  to  the  exclusion  of  the 
other  clinical  signs,  for  in  the  worst  forms  of 


sepsis,  in  which  no  reaction  of  the  body  is  taking 
place,  the  number  of  leucocytes  is  not  increased 
and  may  even  be  diminished. 

Treatment  of  Acute  Localised  Abscess.  The 
main  principle  of  treatment,  which  has  no  ex- 
ception, is  incision  and  drainage.  As  a  general 
rule  the  incision  should  be  in  the  most  dependent 
part,  so  as  to  promote  free  drainage,  and  should 
be  sufficiently  large  to  admit  the  finger,  so  that 
all  septa  may  be  broken  down  and  no  recesses 
left  in  which  the  pus  may  burrow.  The  drainage 
tube  used  should  be  of  sufficiently  large  size  to 
allow  the  passage  of  thick  pus,  and  for  this 
purpose  it  is  better  to  use  a  good  rubber  tube 
rather  than  a  gauze  wick  or  a  cigarette  drain. 
It  is  not  advisable  to  wash  out  the  cavity  wdth 
antiseptic  solutions  and  probably  aseptic 
fluids  are  also  useless — the  main  thing  is  an 
efficient  drain. 

It  seems  unnecessary  to  insist  on  the  opening 
of  the  abscess  on  as  rigid  aseptic  principles  as 
in  a  clean  operation,  because  it  is  well  known 
that  the  introduction  of  further  organisms  into 
an  abscess  may  seriously  impede  the  healing 
process,  and  indeed  may  greatly  increase  the 
virulence  of  the  existing  organism. 

Where  pus  lies  deeply  in  the  neck,  in  close 
contact  with  important  vessels,  "  Hilton's 
method  "  of  opening  abscesses  may  he  employed. 
An  incision  is  made  through  the  skin  and  fascia, 
as  deep  as  is  consistent  with  safety.  A  grooved 
director  is  then  pushed  into  the  deeper  tissues 
until  pus  escapes  along  it,  and  then  a  pair  of 
pressure  forceps  with  the  blades  closed  is  pushed 
along  the  groove  of  the  director  and  withdrawn 
with  the  blades  expanded.  A  drainage  tube 
is  then  inserted  into  the  cavity. 

Vaccine  and  serum  treatment  are  rarely 
necessary  in  the  treatment  of  acute  abscess,  biU 
the  rule  of  finding  out  the  nature  of  the  infecting 
agent  should  7ione  the  less  be  observed  owing  to 
the  possibility  of  a  sjyread  of  infection,  so  that 
in  such  a  case  the  appropriate  vaccine  may  be 
give7i  without  delay. 

The  treatment  of  abscesses  must,  of  course, 
vary  with  different  regions  of  the  body,  though 
the  main  principles  remain  the  same  whether 
the  abscess  is  within  the  thorax  or  the  peritoneal 
cavity ;  the  treatment  of  these  conditions  must 
be  sought  under  the  appropriate  headings. 

Acute  Suppuration  of  a  Mucous  Surface. — 
Infection. of  a  mvicous  surface,  such  as  that 
covering  the  bladder,  the  urethra,  the  air 
sinuses  and  the  middle  ear,  is  followed  by  the 
usual  signs  of  inflammation  and  suppuration. 
The  main  principles  of  treatment  obtain  here 
also,  namely,  the  provision  of  a  free  exit  for  the 
discharge. 

Diffuse  Cellulitis. — In  this  condition,  instead 
of  the  formation  of  a  local  abscess,  -vWde  areas 
of  tissue  are  infected,  the  inflammatory  process 
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spreading  along  planes  of  fascia,  intermuscular 
septa  and  tendon  sheaths.  Bacteria  may  also 
be  conveyed  by  means  of  the  lymphatics  to  the 
lymphatic  glands  or  more  distant  parts  of  the 
bodj%  and  they  may  even  reach  the  blood  stream 
and  give  rise  to  septicaemia.  The  infecting 
agent  is  verj^  likely  to  be  one  of  the  streptococci, 
particularly  the  streptococcus  pyogenes,  though 
other  organisms  may  be  found. 

The  source  of  infection  may  be  very  insignifi- 
cant, such  as  a  pin-prick,  a  scratch,  or  the  bite 
of  an  insect.  If  an  incision  is  made  into  the 
tissues  a  thin  blood-stained  fluid  exudes  and  no 
true  pus  except  in  the  late  stages. 

Clinical  Characteristics.  The  skin  around  the 
seat  of  infection  becomes  painful  at  quite  an 
early  stage,  and  shortly  after  redness  and 
oedema  appear  and  spread,  often  with  the  most 
alarming  rapidity.  The  lymph  vessels  run- 
ning from  the  place  usually  show  on  the  skin  as 
red  streaks,  and  the  adjacent  lymph  glands 
become  swollen  and  acutely  tender.  In  the 
meanwhile  the  constitutional  signs  are  severe, 
there  is  often  an  initial  rigor  or  rigors,  the 
temperature  rises  often  to  103*  or  105°  and  the 
pulse-rate  is  proportionally  high.  Leucocytosis, 
except  in  the  most  severe  cases,  is  also  present 
(15,000  to  30,000). 

Course  of  the  Disease.  If  the  virulence  of  the 
infection  is  low  or  the  resistance  of  the  individual 
high  the  disease  may  be  arrested  here  and  the 
inflammatory  signs  diminish,  or  the  trouble 
may  become  localised  and  an  abscess  result. 
On  the  other  hand  all  the  signs  may  become 
worse,  the  inflammation  spread,  and  the  skin  may 
become  covered  with  blebs  and  later  boggy 
and  soft,  eventually  breaking  and  discharging 
a  thin  form  of  pus.  There  is  extreme  danger 
then  that  a  general  infection  by  the  blood 
stream  may  eventuate,  leading  to  the  formation 
of  pysemic  abscesses  in  the  lungs,  brain  and  other 
viscera. 

Treatment  of  Disuse  Cellulitis.  This  must  of 
necessity  vary  considerably  according  to  the 
site  and  extent  of  the  affected  area.  The  great 
aim  is  that  it  should  be  recognized  and  treated 
early,  for  there  are  very  few  cases  that  do  not 
yield  to  treatment.  In  any  case  of  cellulitis 
of  even  moderate  severity  incisions  should 
be  made  at  once  through  the  skin  into  the 
affected  tissues,  and  the  old  idea  of  waiting  for 
pus  to  form  or  to  see  if  pus  will  form,  is  to 
be  disregarded.  Bier's  method  of  producing 
hyperemia  by  the  use  of  constricting  bandages 
is  in  great  favour  with  some  surgeons,  and  there 
can  be  no  doubt  that  good  results  have  followed 
this  method  of  treatment  if  combined  with 
incisions  :  it  should  by  no  means  be  allowed  to 
replace  them.  The  incisions  should  be  made 
through  the  skin  into  the  subcutaneous  tissue 
and    should    be    fairly   long,    about    one   inch 


in  the  case  of  fingers  and  two  to  three  inches 
in  the  case  of  the  head  and  limbs,  not  mere 
stabs.  As  the  operation  is  extremely  painful 
an  anaesthetic  should  always  be  given  if  possible. 
A  culture  from  the  exuded  fiuid  should  always  be 
made  at  the  time  of  operation.  The  incisions 
should  be  plugged  with  dry  gauze  and  the  part 
dry  dressed  for  a  few  hours  in  order  to  arrest 
haemorrhage.  Then  the  whole  of  the  affected 
part  should,  when  practicable,  be  placed  in  a  bath 
of  hot  water  to  soak  for  several  hours.  It  is 
common  to  add  to  the  water  various  antiseptics, 
viz.  iodine  (one  drachm  to  the  pint)  or  sanitas 
or  boric  acid.  It  probably  does  not  matter 
whether  such  substances  are  used  or  not ;  the 
main  thing  being  to  encourage  the  ready  exit 
of  the  exuded  fluid  and  free  circulation  of  the 
blood.  In  bad  cases  the  affected  part  is  to  be 
allowed  to  soak  for  six  or  eight  hours  a  day  and 
between  whiles  large  boric  acid  fomentations 
may  be  applied. 

If  the  cellulitis  still  spreads,  further  incisions 
are  to  be  made  wdthout  hesitation.  After  the 
lapse  of  one  or  two  days  the  wounds  generally 
begin  to  suppurate  freely ;  this  is  in  itself  not  a 
bad  sign,  for  it  shows  that  the  tissues  are 
reacting.  In  the  worst  cases  that  end  fatally 
no  pus  may  be  formed  at  all.  As  aids  to  the 
above-mentioned  forms  of  treatment  antitoxic 
sera  and  vaccines  should  be  used 

Cellulitis  in  Different  Regions. — The  above 
are  the  general  features  of  cellulitis  and  its 
treatment;  naturally  these  vary  somewhat  in 
different  parts  of  the  body. 

Cellulitis  of  the  Head  and  Neck. — The  spread 
of  infection  in  these  regions  may  be  extra- 
ordinarily rapid  owing  to  the  loose  nature  of 
the  tissues  and  the  free  communication  by  means 
of  the  lymphatics,  and  for  this  reason  even 
more  care  is  to  be  taken  than  usual  to  prevent 
the  spread  of  infection.  Cellulitis  of  the  neck 
below  the  deep  layer  of  cervical  fascia  is  very 
formidable,  on  account  of  the  fact  that  it 
may  give  rise  to  mediastinitis  or  spread  to 
the^  larynx,  causing  oedema  of  the  glottis  and 
dyspnoea. 

Septic  Fingers  (Whitlow). — Though  apparently 
at  first  sight  these  are  but  trifling  ailments,  they 
are  in  reality  most  serious,  and  if  neglected  may 
lead  to  the  crippling  of  a  hand  and  the  loss  of 
fingers  and  even  of  life.  The  infection  may  start 
from  an  insignificant  source,  such  as  a  prick 
from  a  needle,  a  thorn,  a  splinter  or  even  from 
a  "  hang  nail."  The  trouble  first  manifests 
itself  by  pain,  swelling  and  throbbing  :  the  skin 
soon  becomes  red,  and  the  fleshy  part  of  the 
finger,  instead  of  being  soft  and  elastic,  becomes 
hard  and  resistant.  In  the  acuter  forms  the 
lymphatics  show  as  red  streaks  running  up  the 
arm  and  the  lymphatic  glands  become  enlarged 
and  tender.     In  past  years  it  used  to  be  the 


GENERAL  SURGERY 


600 


ERYSIPELAS 


custom  to  wait  before  making  an  incision  to  see 
if  pus  formed.  This  is  a  great  mistake,  for  by 
an  early  incision  much  valuable  time  may  be 
saved  and  the  possible  extension  of  infection 
up  the  arm  and  involvement  of  tendon  sheaths 
avoided.  A  free  incision  about  one  inch  long 
should  be  made  into  the  affected  area  and  down 
to  the  subcutaneous  layer  and  then  the  treat- 
ment carried  oiit  as  recommended  above  for 
diffuse  cellulitis. 

A  culture  from  the  finger  should  always  be 
made  at  the  time  of  the  operation,  however 
trivial  the  appearance  of  the  inflammation,  for 
it  is  impossible  to  tell  if  the  case  will  develop 
serious  symptoms.  Also  not  rarely  one  finds 
the  infective  agent  to  be  some  unexpected 
organism  such  as  the  diphtheria  bacillus :  in 
hospital  practice  this  organism  has  often  been 
found  in  nurses  and  charwomen. 

The  results  of  septic  fingers  are  often  bad,  as 
they  may  be  followed  by  stiffness  of  the  joints 
and  adhesions  between  the  tendons  and  their 
sheaths,  and  not  rarely  by  necrosis  of  portions 
of  the  phalanges.  Still  the  fingers  and  hands 
should  not  be  amputated  unless  the  life  of  the 
patient  is  endangered  by  the  virulence  of  the 
infection,  for  it  is  wonderful  how  time  and  use 
Mill  restore  the  function  of  a  hopeless-looking 
finger.  It  is  well  knoMTi  that  many  surgeons 
have  stiff  fingers  resulting  from  whitlows  and 
yet  continue  to  operate  with  unabated  dexterity. 

Erysipelas. — For  many  years  erysipelas  was 
considered  as  a  separate  disease  due  to  a  specific 
organism.  It  is  now  recognized  that  the  disease 
is  due  to  a  streptococcal  infection  of  the  skin 
and  that,  though  the  relationship  between 
cellulitis  and  erysipelas  is  very  close,  it  is  rather 
the  different  locality  affected  than  a  differ- 
ent type  of  infection.  In  the  former  the  skin 
is  little  affected,  while  in  the  latter  it  is  the  main 
seat  and  the  underlying  tissue  may  largely 
escape ;  the  two  may,  however,  merge  into  one 
another,  and  cellulitis  may  cause  erysipelas  and 
erysipelas  give  rise  to  cellulitis. 

Clinical  Characteristics.  The  most  striking 
evidence  is  a  rapidly  spreading  redness  of  the 
skin,  which  has  been  infected  through  some  small 
scratch  or  abrasion  which  may  entirely  escape 
detection.  The  affected  area  is  hot  to  the  touch 
hard,  oedematous  and  raised  above  the  sur- 
rounding skin.  With  further  increase  of  the 
inflammation,  vesicles  and  bullae  filled  with 
serum  appear  on  the  surface ;  the  lymphatic 
glands  are  enlarged  and  tender. 

The  constitutional  signs  are  very  marked. 
Rigors  are  frequent,  but  not  invariable;  the 
temperature  is  raised  to  103°  or  105°  and 
remains  high  throughout  the  disease.  The 
patient  complains  of  pains  in  the  limbs  and 
headache  and  periods  of  delirium  are  not  un- 
common.    The    termination  of  the    trouble  is 


uncertain,  for  it  may  last  from  a  few  days  to  two 
or  three  weeks,  and  then  after  a  period  of  sub- 
sidence fresh  patches  of  erysipelas  may  appear 
on  different  parts  of  the  body,  as  soon  as 
one  patch  has  disappeared  another  appearing 
(wandering  erysipelas). 

Diagnosis.  This  is  generally  easy,  on  account 
of  the  very  characteristic  appearance  of  the 
disease.  It  may  have  to  be  differentiated  from 
simple  erythema,  erythema  nodosum,  herpes 
and  acute  eczema. 

Prognosis  is  good,  for  the  majority  of  the 
cases  recover.  The  complications  that  are  to 
be  feared  are  an  infection  of  the  blood  stream 
with  resulting  septicaemia,  and  also  involvement 
of  the  base  of  the  brain  and  meninges  when  the 
erysipelas  is  on  the  face.  Erysipelas  as  a  com- 
plication of  operation  wounds  is  now  extremely 
rare  owing  to  good  aseptic  technique,  and  if  it 
does  occur  it  is  as  a  rule  in  connection  with 
operations  on  such  parts  as  the  throat  and  nose 
and  the  air  sinuses,  which  cannot  efficiently  be 
sterilized. 

Treatment.  Many  different  forms  of  local 
treatment  have  been  vaunted  as  specific  cures, 
and  though  the  majority  do  well,  since  the 
disease  generally  runs  a  favourable  course,  it 
is  doubtful  whether  any  one  is  much  better  than 
another.  The  great  point  is  that  the  patient 
is  put  to  bed,  carefully  nursed  and  well  fed. 
It  is  often  comforting  to  the  patient  to  keep  the 
face  covered  with  cotton-wool  and  to  dust  the 
skin  Avith  a  powder  of  starch  and  oxide  of  zinc. 
Ichthyol  ointment  (1  in  6)  is  often  used. 
Another  form  of  treatment  is  to  paint  the 
normal  skin  around  the  erysipelatous  patch 
with  linimentum  iodi,  making  a  ring  about 
half  an  inch  wide  and  about  one  inch  from  the 
edge  of  the  inflamed  area.  This  induces  a  zone 
of  hypereemia  which  tends  to  limit  the  spread 
of  infection.  The  injection  of  anti-strepto- 
coccal  serum  has  often  been  followed  by  marked 
improvement  and  a  fall  of  temperature.  Vac- 
cines may  prove  useful  in  clearing  up  an  infection 


which  tends  to  linger. 
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ULCERS 


It  is  difficult  to  submit  a  definition  Mhich 
will  cover  all  varieties  of  ulcers,  though  broadly 
it  may  be  said  that  an  ulcer  is  a  breach  of 
surface,  either  epithelial  or  mucous,  in  which 
inflammatory  changes  have  gone  on  to  the  stage 
of  granulation. 

A  Avound  causes  a  breach  of  surface,  but  if 
healing  is  not  bj^  flrst  intention,  or  is  at  all 
delayed  by  the  action  of  micro-organisms,  an 
ulcer  results. 

It  must  be  remembered,  then,  that  almost  all 
ulcers  are  due  directly  or  indirectly  to  infection 
Avith  bacteria,  but  it  is  also  true  that  there  is 
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in  most  instances  a  combination  of  causes  acting 
and  reacting  on  one  another,  and  in  seeking  to 
ascertain  the  nature  of  any  given  ulcer  or  to 
prepare  a  classification  it  is  necessary  to  inquire 
carefully  into  the  predominant  or  primary 
source.  For  instance,  a  person  suffering  from 
senile  atheroma  of  the  arteries  may  receive  a 
small  abrasion  of  the  leg,  Avhich  in  turn  becomes 
infected  and  an  ulcer  is  formed.  The  immediate 
cause  of  the  ulcer  is  the  action  of  the  bacteria, 
which  would  not  have  found  entrance  if  the 
skin  had  not  been  wounded.  Such  an  ulcer 
might  be  placed  in  the  category  of  infective 
or  of  traumatic  ulcers,  but  in  realit}^  it  should 
be  in  neither,  for  the  essential  factor  is  the 
want  of  circulation  and  a  subsequent  lowering 
of  resistance  to  injury  and  infection. 

For  the  purposes  of  this  article  ulcers  will  be 
classified  according  to  the  causative  factor  which 
is  considered  to  be  predominant. 

Ulcers  due  essentially  to  Specific  Microbic 
Infection. — When  it  is  remembered  that  the 
process  by  which  an  ulcer  is  formed  does  not 
differ  in  any  way  from  that  by  which  an  abscess 
develops,  it  is  easily  understood  that  in  the 
course  of  acute  infective  diseases  ulceration  is 
liable  to  occur  on  any  of  the  mucous,  epithelial 
or  endothelial  surfaces  as  the  result  of  the 
violence  of  the  inflammatory  process,  or  as  the 
result  of  the  bursting  of  abscesses,  whether 
pysemic  or  otherwise,  e.  g.  tyj^hoid  ulceration 
of  the  bowel,  ulcerative  endocarditis,  ulcerative 
stomatitis,  diphtheritic  ulceration  of  the  trachea, 
and  so  on.  In  considering  the  nature,  there- 
fore, of  any  given  ulcer,  due  regard  must  be  had 
to  the  whole  condition  of  the  patient,  though 
it  is  possible  that  the  appearance  of  the  ulcer 
may  be  an  indication  of  the  disease. 

As  regards  the  surface  of  the  body  the  chief 
infective  ulcers  are  those  due  to  tuberculosis 
and  syphilis. 

Tuberculous  Ulcer. — This  generally  arises  as 
the  result  of  a  small  abscess  which  has  formed 
in  the  deep  or  subcutaneous  tissue  and  burst. 
The  ulcer  is  distinguished  by  its  pale  appearance, 
the  want  of  proper  granulations,  spots  of  casea- 
tion here  and  there,  and  undermining  of  the 
surrounding  skin.  Lupus,  A\hich  is  another 
typical  lesion,  is  a  spreading  tuberculous 
ulceration  of  the  skin.  The  ulcer  has  a  soft 
pale  base,  with  imperfect  granulations,  and 
around  it  a  number  of  small  elevations  com- 
pared to  nodules  of  apple  jelly,  Avhich  themselves 
break  down  and  lead  to  an  extension  of  the 
disease. 

Syphilitic  Ulceration. — Most  often  this  is  the 
result  of  the  breaking  down  of  gummata  which 
have  formed  in  the  subcutaneous  tissue,  but 
they  may  be  either  primary  or  secondary.  A 
single  gumma  is  as  a  rule  round,  with  steep 
sharp-cut    edges  and  with  a  washleather-like 


base.  Owing  to  the  coalescence  of  several 
gummata,  the  ulceration  tends  to  assume  a 
serpiginous  form,  with  a  tendency  to  heal  at 
one  part  and  spread  at  another. 

Ulcers  due  essentially  to  Trauma. — A  common 
cause  of  ulcer  formation  is  a  crush  or  bruise, 
which,  by  direct  injury  to  the  cells,  either  kills 
them  outright  or  so  diminishes  their  vitality 
as  to  render  them  of  easy  access  to  bacteria. 

The  pressure  of  improperly  applied  splints  or 
plaster  bandages  may  so  far  injure  tissues  and 
interfere  with  the  local  circulation  that  the 
skin  sloughs  and  a  sore  results.  Certain  forms 
of  bed-sores  may  similarly  be  due  to  prolonged 
pressure. 

A  single  trauma,  not  of  itself  sufficient  to 
produce  an  ulcer,  may  if  repeated  often  enough 
produce  the  same  result  as  a  single  and  more 
violent  injury,  as  may  be  seen  in  the  case  of  a 
dental  ulcer  of  the  tongue  produced  by  con- 
tinued rubbing  over  a  sharp  and  carious  tooth. 

Ulcers  due  essentially  to  Deficiency  of  Vascu- 
larization.— This  may  be  either  want  of  arterial 
supply  or  deficiency  of  venous  return.  The 
importance  of  an  adequate  arterial  supply  is 
patent,  for  if  it  be  entirely  cut  off  gangrene 
results ;  with  a  diminished  or  enfeebled  supply 
the  local  resistance  to  injuries  and  suppuration  is 
lessened  and  the  likelihood  of  ulcer  formation 
is  increased.  Hence  it  can  easily  be  understood 
that  the  difference  between  a  chilblain  and 
gangrene  of  the  leg  is  one  of  degree  only. 

The  importance  of  the  venous  return  is  also 
great.  The  best  illustration  is  the  very  com- 
mon varicose  ulcer  of  the  leg,  which  is  most 
frequently  found  on  the  inner  aspect  of  the 
lower  third  of  the  leg.  At  this  point  the  venous 
pressure  is  at  its  highest,  owing  to  the  less  free 
communication  with  the  deep  veins.  The 
deficiency  of  circulation  is  evidenced  first  by 
swelling  and  oedema  of  the  leg,  and  later  by 
pigmentation  of  the  skin  and  an  obstinate 
form  of  eczema  due  to  lack  of  nutrition.  Irrita- 
tion from  the  eczematous  patch  leads  to  scratch- 
ing and  subsequent  breach  of  surface,  which 
allows  the  entrance  of  micro-organisms.  The 
essence  of  the  treatment  of  such  an  ulcer  is  to 
permit  of  a  free  venous  return  by  putting  the 
patient  to  bed  and  elevating  the  limb,  when 
healing  commences  without  further  local  treat- 
ment. 

Ulcers  due  essentially  to  Deficient  Innerva- 
tion.— Any  interference  with  the  nerve  supply 
of  the  superficial  tissues,  such  as  occurs  in 
infantile  palsy,  hemiplegia,  peripheral  neuritis 
or  after  injuries  to  nerve  trunks,  is  followed  by 
trophic  changes  in  which  the  vitality  of  the 
skin  is  lowered.  The  slightest  irritation,  as 
from  a  tightly  fitting  boot,  the  rubbing  of  a 
splint  or  the  application  of  a  hot  water  bottle, 
which  to  a  normal  person  would  not  be  injurious, 
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may  be  sufficient  to  excite  an  ulcer.  In  such 
instance  prophylactic  treatment  is  the  most 
valuable,  for  such  sores  are  among  the  most 
difficult  to  heal. 

Perforating  Ulcer  of  the  Foot  is  a  peculiar 
condition  generally  associated  with  tabes 
dorsalis  and  sometimes  Avith  commencing  peri- 
pheral neuritis  and  in  patients  suffering  from 
glycosuria.  The  ulcer  is  found  on  that  part 
of  the  foot  most  subject  to  pressure,  namely, 
under  the  head  of  the  metatarsal  bone  of  the 
great  toe.  It  is  difficult  to  treat,  as  the  process 
tends  to  spread  until  the  joint  or  bone  is  reached, 
and  destruction  may  be  so  widespread  as  to  call 
for  amputation  of  the  foot. 

A  few  cases  lately  have  been  subjected  to 
injections  of  salvarsan,  and  though  the  results 
have  been  somewhat  encouraging  it  is  too  early 
to  make  any  pronouncement  as  to  the  value 
of  the  treatment  and  the  permanency  of  the 
improvement. 

Ulcers  due  to  the  Breaking  Down  of  a  Malignant 
Growth. — There  is  a  tendency  for  malignant 
growths  situated  near  the  surface  of  the  body  to 
extend  and  infiltrate  the  skin.  A  carcinomatous 
ulcer  is,  as  a  rule,  below  the  level  of  the  skin  and 
has  a  hard  and  warty  base.  A  sarcomatous  ulcer, 
on  the  other  hand,  has  rather  the  appearance 
of  a  fungating  tumour,  projecting  through  a 
hole  in  the  skin,  the  sides  of  which  are  inflamed 
but  do  not  present  the  characteristic  clinical 
signs  of  sarcomatous  disease. 

Rodent  Ulcer,  though  classified  as  a  new  growth, 
very  rarely  gives  rise  to  a  tumour  formation. 
It  is  an  insidious  ulcer  originating  in  the  sebace- 
ous glands,  which  slowly  eats  its  way  into  all 
the  surrounding  tissues.  Its  most  common  site 
is  about  the  face  and  alae  of  the  nose,  and  it 
will,  if  unchecked,  eat  into  the  cheek  and  malar 
bones,  destroy  the  eye  and  even  invade  the 
skull  and  brain,  the  patient  eventually  dying 
from  septic  meningitis. 

The  condition  has  to  be  diagnosed  from 
lupus,  tertiary  S3^hilitic  disease  and  epithelioma. 

Treatment.  Luckily  the  treatment  has  im- 
proved very  much  in  the  last  few  years,  and  it 
is  not  too  much  to  say  that  if  recognized 
reasonably  early  it  can  definitely  be  cured 
either  by  the  use  of  radium,  X-rays,  or  by 
the  method  of  ionization.  The  necessity  for 
excision  of  a  rodent  ulcer  rarely  arises  now. 

G.  E.  G. 

BOILS    AND    CARBUNCLES 

These  are  local  infections  of  the  skin  due 
almost  invariably  to  infection  with  the  staphy- 
lococcus pyogenes  aureus,  Avhich  obtains  entrance 
through  the  hair  follicles  under  the  influence  of 
pressure  and  friction. 

Boils  are  found  most  frequently  on  the  back 


of  the  neck  and  on  the  buttocks,  where  the  skin 
is  thick  and  subject  to  pressure.  A  hard,  painful 
swelling  results  Avhich,  as  long  as  the  skin 
remains  unbroken,  is  termed  a  blind  boil. 
Usually  the  skin  becomes  red  and  breaks,  a 
drop  or  tAvo  of  pus  coming  out,  whilst  later  a 
small  slough  is  discharged.  After  the  central 
slough  or  core  has  been  got  rid  of  the  boil  heals 
rapidly,  leaving  a  small  depressed  scar. 

Treatment.  If  the  boil  is  still  blind  the  treat- 
ment is  to  put  the  part  at  rest,  obviating  any 
pressure.  If  suppuration  takes  place  a  small 
incision  is  to  be  made  into  it  and  fomentations 
applied.  At  each  dressing  the  skin  around  the 
boil  is  to  be  washed  carefully,  for  unless  this 
precaution  is  taken  further  infection  may  occur 
and  a  fresh  crop  of  boils  result. 

Vaccine  treatment  has  had  remarkable  success 
in  many  cases,  though  in  others,  for  some  un- 
explained reason,  no  good  result  is  obtained. 

Carbuncle  may  be  regarded  as  a  big  boil  or 
as  an  aggregation  of  boils.  The  essence  of  its 
difference  from  a  boil  is  that  it  is  larger  and 
discharges  from  more  than  one  opening.  It  is 
found  frequently  in  old  and  debilitated  persons 
and  in  those  suffering  from  diabetes  and  albu- 
minuria. 

Treatment.  Many  forms  of  treatment  have 
been  applied.  If  the  carbuncle  is  small  a  ring 
of  collodion  may  be  painted  round  it  so  as  to  pro- 
duce a  local  hyperaemia  and  so  abort  the  disease. 

Probably  the  most  satisfactory  method  of  all 
is  to  make  a  free  incision  into  it  and  to  scrape 
out  the  slough  with  a  spoon. 

It  has  been  found  that  if  dressed  with  gauze 
which  is  soaked  in  sterile  horse  serum  the 
process  of  healing  is  hastened.  Anti-staphy- 
lococcal  serum  has  not  proved  to  be  of  any 
value.  If  the  condition  tends  to  spread  a* 
vaccine  should  be  used. 

Chronic  Abscess.— By  a  chronic  abscess  is 
meant  an  abscess  which  develops  very  slowly 
and  produces  very  fcAV  local  or  constitutional 
signs  :  they  may  occur  in  the  soft  parts  or  in 
the  viscera,  glands  or  bones.  These  are  for  the 
greater  part  occasioned  by  the  tubercle  bacillus, 
though  more  rarely  by  a  staphylococcus  of  low 
virulence.  It  is  obvious  that  the  considera- 
tion of  a  tuberculous  abscess  should  be  com- 
bined with  that  of  the  disease  from  Avhich  it 
originates,  and  for  this  reference  must  be  made 
to  the  special  articles  on  tuberculosis.  The  great 
principle  is  that  any  surgical  treatment  must 
be  taken  Avith  full  aseptic  precautions,  for  these 
abscesses  if  complicated  by  the  addition  of  other 
organisms   do   extremely   badly.        G.  E.  G. 

SAPRiEMIA,    SEPTICEMIA    AND    PYEMIA 

It  has  been  customary  in  the  past  to  define 
these    conditions    rigidly  as    meaning    (a)  the 
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absorption  into  the  blood  stream  of  toxins  with- 
out the  introduction  of  organisms,  (b)  the  pres- 
ence and  growth  of  organisms  in  the  blood, 
and  (c)  the  formation  of  local  abscesses  caused 
by  septic  emboli  in  various  parts  of  the  body. 

Though  these  definitions  may  be  strictly  true 
it  is  impossible  in  the  majority  of  cases  to 
separate  them  clinically,  for  it  is  believed  that 
in  almost  all  septic  conditions  varying  quantities 
of  organisms  escape  into  the  blood  stream.  It 
is  only  possible  to  say  with  certainty  that  a 
true  septicaemia  is  present  Avhen  a  sample  of 
blood  withdrawn  from  a  vein  under  rigid  aseptic 
precautions  yields,  on  culture,  living  organisms. 
Seeing  that  the  quantity  of  blood  that  can  be 
withdrawn  is  not  large  (usually  two  or  three 
c.c),  and  that  the  organisms  may  be  present  in 
only  small  numbers,  it  is  easy  to  understand  that 
they  may  be  missed. 

The  Infecting  Agents.  Of  the  various  bacteria 
that  have  been  found  in  the  circulating  blood, 
perhaps  the  commonest  is  the  streptococcus ; 
but  among  others  may  be  mentioned  the 
bacillus  coli  communis,  the  gonococcus,  the 
influenza  bacillus,  the  pneumococcus,  and  with 
these  now  have  to  be  enumerated  the  spiro- 
chsete  pallida. 

Treatmetit.  The  first  essential  of  treatment 
is  the  removal,  as  far  as  possible,  of  the  local 
cause  and  the  clearing  out  of  any  infected  area 
(e.  g.  an  abscess,  a  urethral  discharge  or  a  piece 
of  infected  clot  in  the  uterus),  and  the  detection 
and  drainage  of  embolic  abscesses  in  the  case 
of  pyaemia.  Next  attention  is  to  be  aimed  at 
putting  the  patient  in  the  best  position  to  resist 
and  kill  the  circulating  bacteria  and  their 
products.  This,  of  course,  resolves  itself  first 
into  that  attention  to  the  general  health,  diet 
and  nursing  which  is  required  in  any  acute  in- 
fective illness.  The  next  point  is  the  application 
of  serum  and  vaccine  therapy,  which  of  late 
years  has  assumed  such  a  prominent  place  in 
our  ideas. 

It  is  to  be  remembered  that  these  methods 
are  in  no  wise  intended,  nor  are  they  capable  of 
supplanting  surgical  methods ;  they  are  meant 
rather  to  supplement  and  aid  them,  and  par- 
ticularly in  those  conditions  in  which,  in  spite 
of  all  surgical  endeavour,  the  infecting  processes 
are  progressing. 

Serum  and  Vaccine  Therapy.  The  principles 
of  treatment  may  be  first  briefly  stated.  The 
serum  taken  from  an  animal  (e.  g.  the  horse) 
which  has  been  immunized  previously  against 
the  specific  organism  contains  various  anti- 
bodies, which  if  injected  into  the  circulation  of 
a  patient  suffering  from  a  similar  infection,  tend 
to  neutralize  the  toxins  formed  as  the  result  of 
the  bacterial  activity,  and  thereby  a  passive 
immunity  is  conferred  on  the  individual. 

The  use  of  vaccines  is  based  on  the  ascertained 
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fact  that  if  small  dead  cultures  of  organisms 
are  injected,  the  individual  is  stimulated  to 
prepare  its  own  antibodies  and  to  resist  and 
kill  the  infective  products  and  their  agents. 

The  question  then  arises,  How  are  these 
objects  to  be  obtained  ?  As  has  previously 
been  stated,  the  first  and  most  essential  thing  is 
to  ascertain  the  nature  of  the  infecting  organism. 
The  most  important  preliminary  investigation  is 
to  make  cultures  and  film  preparations  from 
the  site  of  infection,  for  not  only  does  it  tell 
one  the  nature  of  the  infection,  but  also  whether 
there  is  more  than  one  organism  present.  It 
ma,y,  however,  be  impossible  to  find  the  initial 
lesion ;  resort  must  then  be  made  to  investiga- 
tion of  the  blood  and  various  excreta  of  the  body, 
such  as  the  sputum,  urine  and  the  cerebro- 
spinal fluid.  Of  these  the  one  most  likely  to 
yield  information  is  the  blood,  and  if  necessary 
the  opsonic  index  may  be  ascertained. 

The  bacteriological  examination  of  all  eases 
must  be  insisted  on,  for  not  only  is  it  necessary 
to  find  out  the  genus  of  the  infective  agent,  but 
also,  as  in  the  case  of  the  streptococcus,  the 
particular  strain,  namely,  whether  it  belongs  to 
the  group  salivarius,  faecalis,  pyogenes  and  so  on. 

The  nature  of  the  organism  having  been 
ascertained,  it  is  next  advisable  to  introduce  as 
soon  as  possible  the  specific  anti-serum,  if  there 
is  one.  If  there  is  any  delay  in  the  bacterio- 
logical investigation  it  may  sometimes  be 
advisable  to  inject  a  serum  on  the  supposition 
that  one  is  dealing  with  a  given  organism,  for 
with  a  little  clinical  experience  it  becomes  easy 
to  diagnose  the  infection  with  a  fair  degree  of 
accuracy. 

For  suppurative  cases  the  only  serum  on 
the  market  that  is  of  any  value  is  the  anti- 
streptococcic serum,  and  of  this  there  are  two 
varieties,  the  "polyvalent"  and  the  "pyo- 
genes." The  former  is  obtained  from  a  horse 
that  has  been  immunized  against  a  number  of 
different  strains  of  steptococci,  and  the  latter 
from  a  horse  that  has  been  immunized  against 
the  streptococcus  pyogenes  only.  The  poly- 
valent serum  is  given  when  it  is  knowTi  or 
believed  that  the  infecting  agent  is  a  strepto- 
coccus, but  when  the  exact  strain  is  not  yet 
fully  worked  out,  and  the  pyogenes  variety 
when  the  identity  has  been  fully  established  by 
culture  experiments.  As  has  been  said,  the 
serum  should  be  injected  at  the  earliest  possible 
moment.  The  dose  should  be  a  large  one 
(40  to  60  c.c.)  and  should  be  injected  either 
subcutaneously  or  intravenously,  as  in  all 
probability  its  efficacy  is  impaired,  if  not  abso- 
lutely nullified,  if  given  by  the  mouth  or  rectum. 
Another  large  dose  may  be  given  on  the  succeed- 
ing day  and  be  continued  if  any  improvement, 
such  as  a  fall  of  temperature  or  the  clearing  up 
of  the  local  infected  area,  follows  the  injections. 
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It  is  difficult  to  summarize  the  value  of  this 
serum  treatment.  It  certainly  does  not  come 
up  to  our  early  high  expectations ;  there  is  no 
certainty  about  its  action,  and  probably  in  the 
majority  of  cases  no  good  results  are  found ; 
but,  at  any  rate,  as  far  as  we  know,  it  does  no 
harm  except  for  the  occasional  outbreak  of  a 
rash.  On  the  other  hand,  every  now  and  then 
the  sera  appear  to  effect  miracles  and  work  a 
cure  on  an  apparently  desperate  case ;  therefore 
it  is  urged  that  some  serum  should  be  tried  in 
all  severe  cases  and  that  it  should  be  given 
early,  for  that  is  the  time  when  it  has  the  best 
chance  of  doing  some  good. 

Other  sera  that  are  on  the  market  are  : — The 
anti-staphyloccocal  serum.  This  has  proved  of 
no  value.  Quite  recently  it  has  been  shown, 
though,  that  in  some  cases  the  injection  of  normal 
horse  serum  is  followed  by  some  improvement. 
The  anti-pneumococcal  serum  (Pane's  serum) ; 
Sclavo's  serum  for  anthrax.  The  anti-tetanic 
serum  and  the  anti-meningococcal  serum  are 
mentioned  as  possible  causes  of  suppuration,  but 
they  are  more  fully  treated  in  their  separate 
sections. 

Vacci7ies.  Vaccine  therapy  has  been  much 
vaunted  and  it  is  hoped  that  much  good  Avill 
result  from  it,  though  it  is  still  too  early  to  make 
a  definite  pronouncement  on  the  subject.  The 
theory  is  that  injections  of  killed  cultures  of  an 
organism  w^ill  confer  an  active  immunity  on  the 
sufferer,  and  certainly  in  some  cases  considerable 
success  seems  to  have  been  derived  from  them, 
particularly  in  respect  to  chronic  cases  of  sup- 
puration, such  as  boils  and  acne.  In  acute 
septic  infections  fewer  successes  are  recorded, 
but  even  here  they  are  to  be  employed,  but  with 
caution,  for  they  are  not,  as  in  the  case  with  anti- 
sera,  free  from  danger,  as  it  would  appear  that 
in  some  cases  the  injection  may  be  followed  by 
a  negative  phase  in  which  a  patient's  life  may 
be  endangered. 

Conclusions  as  to  Treatment.  The  attack  on 
the  initial  lesion  and  the  drainage  of  the  infected 
area  is  the  first  consideration.  A  culture  and 
film  preparation  should  at  once  be  made  to 
ascertain  the  infecting  agent  and  the  appropriate 
serum  administered  at  the  earliest  possible 
moment.  A  vaccine  should  also  be  prepared 
and  injected  as  soon  as  possible. 

Guides  as  to  the  course  of  treatment  vary 
in  each  individual  case,  the  most  reliance  being 
placed  on  the  temperature  and  the  general  con- 
dition of  the  patient.  Dosage  varies  from  two 
millions  of  dead  bacilli  to  forty  millions  and, 
roughly  speaking,  the  acuter  the  lesion  and  the 
more  severe  the  condition  of  the  patient  the 
smaller  should  be  the  dose,  and  in  round  terms 
it  is  better  to  give  small  doses  at  frequent 
intervals  rather  than  large  doses  at  long  intervals. 

G.  E.  G. 


GANGRENE 

Gangrene  is  a  term  that  has  by  general 
consent  come  to  mean  the  death  of  a  large 
portion  of  the  body,  as  opposed  to  the  death  of 
small  pieces  of  tissue,  which  is  termed  sloughing. 

Any  part  of  the  body  may  become  gangrenous, 
including  the  limbs,  intestines  and  the  brain, 
but  in  this  article  attention  will  be  directed  onlj'^ 
to  gangrene  of  the  limbs  and  superficial  parts 
of  the  body,  leaving  the  internal  viscera  to  be 
dealt  with  under  their  separate  headings. 

Clinically  Ave  may  speak  of  two  varieties  of 
gangrene,  namely  dry  and  moist.  While  this 
rough  division  does  not  include  the  exact  cause 
of  the  trouble,  it  furnishes  us  with  a  valuable 
distinction,  for,  in  general  terms,  dry  gangrene 
is  essentially  due  to  interference  Avith  the  blood 
supply,  AA'hile  in  the  production  of  moist 
gangrene  bacterial  invasion  and  putrefactive 
changes  are  the  essential  factors. 

Dry  Gangrene  results  from  the  stoppage  of 
arterial  supply,  whether  gradual  from  diminution 
of  the  lumen  of  an  artery  by  atheroma,  or 
sudden  by  laceration,  ligation  or  the  lodgment 
of  an  embolus  in  a  vessel  too  small  for  its 
passage.  In  many  persons  the  collateral  cir- 
culation suffices  to  supply  the  peripheral  parts 
with  blood,  but  in  some  who  suffer  from  dis- 
eased vessels  the  circulation  fails  and  gangrene 
results.  With  the  cessation  of  circulation  the 
limb  becomes  pale,  cold  and  insensitive ;  the 
colour  soon  changes  from  a  pale  white  to  blue 
and,  if  left  long  enough,  to  a  greenish-black. 
The  skin  shrinks,  becomes  hard  and  dry,  and 
gradually  the  appearance  of  the  part  comes  to 
resemble  that  of  a  mummy.  At  the  junction 
of  the  dead  and  living  tissue  "  the  line  of 
demarcation  "  is  formed,  which  is  the  result  of 
a  process  of  ulceration  by  which  those  living 
tissues  in  contact  with  the  dead  are  destroyed, 
and  thus  the  gangrenous  portion  may  be  cast 
off,  and  a  spontaneous  cure  be  effected. 

Senile  Gangrene  is  produced  by  the  gradual 
diminution  of  the  supply  of  blood  oA^ing  to 
atheroma  or  primary  calcification  of  the 
arteries.  These  changes  are  most  often  met 
vni\\  in  the  arteries  of  the  lower  limb,  and  there- 
fore senile  gangrene  occurs  most  frequently  in 
the  foot  and  leg.  It  is  common  to  find  that  for 
some  time  before  the  actual  onset  of  gangrene 
the  patient  has  been  troubled  with  cold  feet 
and  tingling  in  the  leg ;  if  this  ill-nourished  leg 
be  in  any  way  injured  the  slightest  inflammation 
may  determine  the  cessation  of  an  already 
nefeebled  flow  of  blood. 

Treatment.  The  first  indication  is  to  prevent 
bacterial  infection  by  purifying  the  part  and 
applying  an  aseptic  dressing.  The  limb  may 
be  elevated  slightly  so  as  to  assist  the  venous 
return,   though  not  sufficiently  to  retard  the 
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arterial  supplj'.  Pressure  of  any  sort  is  to  be 
avoided,  and  though  the  limb  is  to  be  kept  warm, 
hot  bottles  are  to  be  used  with  the  greatest 
caution. 

As  regards  the  question  of  amputation  there 
is  some  difference  of  opinion.  Some  surgeons 
hold  that  since  the  patients  are  of  necessity 
old  and  feeble  it  is  better  to  wait  till  a  line  of 
demarcation  is  formed  and  then  cut  off  the  dead 
matter  without  doing  a  set  amputation.  The 
adoption  of  this  plan  necessitates  a  delay  of 
weeks  or  months,  during  which  time  there  is 
the  added  danger  of  bacterial  invasion  and  the 
conversion  of  a  dry  gangrene  into  the  moist  and 
spreading  form.  For  these  reasons,  for  which 
there  seems  some  justification,  other  surgeons 
advise  early  amputation.  If  this  is  considered 
there  are  certain  valuable  indications  as  to  the 
most  favourable  method  and  site  of  amputation. 
Collateral  circulation  is  always  most  free  in  the 
neighbourhood  of  joints,  and  therefore  amputa- 
tion at  or  about  a  joint  should  always  be 
preferred  to  amputation  through  the  middle  of 
a  limb.  Also  it  has  been  found  by  experience 
that  amputation  through  the  leg  rarely  succeeds 
when  the  foot  is  gangrenous,  because  the  obstruc- 
tion is  usually  in  the  upper  part  of  the  posterior 
tibial  artery.  Probably  the  most  satisfactory 
site  is  either  at  or  about  the  knee  joint,  care 
being  taken  to  avoid  injury  of  the  prepatellar 
anastomosis  by  leaving  the  patella  in  the 
anterior  flap. 

The  Operation  of  Arterio-Venous  Anastomosis 
for  Senile  Gangrene.  It  has  been  suggested  that 
when  senile  gangrene  is  threatened,  but  has 
not  actually  taken  place,  amputation  may  be 
avoided  by  turning  the  femoral  artery  into  the 
femoral  vein  and  so  utilizing  the  wide  vein  to 
carry  the  blood  to  the  peripheral  parts  instead 
of  the  artery.  No  great  success  can  be  claimed 
for  this  method. 

Diabetic  Gangrene. — Gangrene  may  occur  in 
patients  suffering  from  diabetes  mellitus,  though 
often  it  is  complicated  Avith  atheromatous 
changes  in  the  arteries  as  well.  Like  senile 
gangrene,  it  is  often  started  by  some  trifling 
injury,  but  unlike  it  the  parts  do  not  always 
shrivel  and  dry,  but  may  be  moist  and  decom- 
posing and  tend  to  spread  rapidly  up  the  limb, 
The  sole  of  the  foot  is  the  commonest  site  for 
this  form  of  gangrene  to  start.  If  the  dead 
portion  is  only  small  and  dry  it  may  be  left  to 
separate  by  itself,  but  if  extensive  and  of  the 
moist  variety  amputation  must  be  performed, 
although  the  danger  is  great.  The  prognosis  is 
always  unfavourable,  for  in  many  cases  the 
patient  dies  a  few  days  after  the  operation  from 
diabetic  coma.  The  onset  of  coma  may  be 
precipitated  by  the  action  of  an  anaesthetic,  and 
if  an  amputation  has  to  be  performed  it  is 
better  to  use  neither  chloroform  nor  ether,  but 


rather  nitrous  oxide  gas  and  oxygen,  or  spinal 
analgesia. 

The  rules  for  amputation  are  those  governing 
senile  gangrene. 

Lockwcod  has  recently  called  attention  to 
the  great  value  of  frequent  administration  of 
oxygen,  both  before  and  after  the  operation. 

Raynaud's  Disease  or  Symmetrical  Gangrene. — 
This  is  an  obscure  disease  said  to  be  due  to 
spasm  of  the  arterioles.  It  is  most  common 
among  women  between  the  ages  of  eighteen 
and  thirty,  who  are  suffering  from  uterine  dis- 
orders. The  fiiigers  and  toes  of  both  hands  and 
feet  are  simultaneous!}^  attacked,  and  one  or 
several  digits  may  die.  It  is  rare  for  this  form  of 
gangrene  to  extend  to  the  whole  hand  or  foot. 

Gangrene  from  Frost-Bite. — Exposure  to  ex- 
treme cold  causes  a  contraction  of  the  arteries, 
which,  if  continued  long  enough,  deprives  the 
peripheral  parts  of  their  blood  supply  as 
effectually  as  if  the  efferent  vessel  were  blocked 
by  a  ligature  or  a  thrombus.  The  frozen  part 
at  first  looks  white,  becomes  insensitive  and 
is  icy  cold  to  the  touch,  and  if  death  is  com- 
plete the  parts  become  black  and  shrivelled,  as 
in  any  other  form  of  dry  gangrene.  If  the 
deprivation  of  blood  has  not  been  complete  or 
has  not  continued  long  enough  to  kill  outright, 
circulation  may  be  restored,  and  its  return  is 
manifested  by  pain,  tingling  and  swelling,  with 
all  the  phenomena  of  inflammation.  These 
inflammatory  changes  are  an  added  danger, 
for  the  great  exudation  of  fluid  which  accom- 
panies them  may  exert  such  pressure  on  a  feeble 
circulation,  and  so  interfere  with  it,  as  to  cause 
another  entire  stoppage. 

Treatment.  Too  rapid  application  of  heat  is 
to  be  avoided.  The  trouble  should  be  recog- 
nized early  by  the  white  appearance  of  the  skin, 
and  the  frozen  part  may  then  be  nursed  back 
to  life  by  warming  it  with  the  hand  or  placing 
it  in  the  axilla  or  breast  of  a  comrade  (this 
method  was  successfully  ajDplied  on  many 
occasions  in  the  last  Antarctic  expedition). 
Gentle  friction  may  be  used,  but  the  treatment 
of  rubbing  with  snow  so  commonly  advised  is 
not  strongly  urged,  on  account  of  the  great 
liability  to  cause  abrasions  of  the  skin. 

Gangrene  from  Ergot. — The  action  of  ergot  is 
to  cause  a  contraction  of  the  small  arterioles, 
which  if  long  continued  may  terminate  in  gan- 
grene of  the  peripheral  parts.  It  is  met  with  in 
those  whose  dietary  consists  largely  of  rye  bread. 

Moist  Gangrene. — In  this  form  of  gangrene 
the  essential  factor  is  bacterial  invasion,  the 
parts  instead  of  becoming  dry  and  mummified 
remain  moist,  and  decomposition  and  putre- 
faction, for  both  of  which  moisture  is  a  necessary 
factor,  set  in.  There  is,  therefore,  in  this  case 
the  added  danger  of  sepsis  and  absorption  of 
septic  products,   and    the  possibility  that  the 
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gangrene  may  increase  and  even  extend  beyond 
and  independently  of  any  obstruction  of  the 
main  blood  supply.  A  fatal  termination  is  much 
more  common  in  moist  than  in  dry  gangrene. 

Acute  Spreading  Traumatic  Gangrene. — This 
is  one  of  the  best  known  of  the  varieties  of  septic 
gangrene  and  is  remarkable  for  the  appalling 
rapidity  with  which  it  may  spread.  It  is  not 
limited  to  the  parts  below  the  site  of  an  injury, 
but,  on  the  contrary,  the  parts  above  are  just 
as  likely  to  be  affected  as  the  parts  below.  It 
usually  occurs  after  extensive  lacerations,  such 
as  those  resulting  from  tram  and  omnibus 
accidents  in  which  street  mud  has  been 
ground  into  the  depths  of  the  wound.  The 
gangrenous  process  commences  at  the  margins 
of  the  wound,  not  at  the  peripheral  parts.  The 
skin,  at  first  dark  red,  becomes  green  and  black, 
and  there  is  great  swelling,  which  extends 
rapidly  up  the  limb.  The  exudation  is  quickly 
followed  by  decomposition ;  vesicles  form  under 
the  epidermis,  which  shows  a  tendency  to  peel, 
and  bubbles  of  gas  form  as  the  result  of  the 
putrefactive  changes.  No  line  of  demarcation 
is  formed,  but  the  swelling  rapidly  spreads,  so 
that  in  twenty-four  hours  or  less  the  inflam- 
matory processes  have  reached  the  trunk. 

This  decomposition  is  due  to  the  special 
activity  of  anaerobic  organisms,  particularly 
the  bacillus  of  malignant  oedema  and  the 
bacillus  aerogenes  capsulatus.  Here,  most  cer- 
tainly, early  amputation  is  called  for,  because 
unless  the  infected  limb  be  removed,  early 
death  ensues  with  certainty.  As  a  prophylactic 
measure  dirty  and  lacerated  wounds  may  be 
treated  with  hydrogen  peroxide,  which  is 
inimical  to  the  life  of  anaerobic  bacteria. 

Phagedena. — This  is  a  type  of  gangrene 
formerly  common  in  crowded  hospitals,  but 
now  rarely  seen  except  in  connection  Avith 
venereal  sores.  It  is  a  very  rapid  and  destruc- 
tive form  of  ulceration  or  sloughing.  The 
gangrene  may  appear  independently  of  any 
interference  with  the  blood  stream,  and  is 
probably  due  to  anaerobic  infection. 

Cancrum  Oris  may  be  met  with  in  children 
under  the  age  of  five,  particularly  during  con- 
valescence from  such  diseases  as  scarlet  fever, 
measles  or  typhoid.  The  process  starts  in  the 
cheeks  or  gums  and  may  in  bad  cases  be  followed 
by  gangrene  of  the  floor  of  the  mouth,  cheeks 
and  even  of  the  jaws.  The  constitutional  dis- 
turbances are  great  and  there  is  grave  danger  of 
death  either  from  septic  broncho-pneumonia  or 
septicsemia. 

Treatment.  A  thorough  removal  under  an 
anaesthetic  must  be  undertaken  and  the  slough- 
ing tissues  excised  with  the  knife  or  scissors  until 
the  tissues  bleed  freely,  after  Avhich  the  raw 
surfaces  are  swabbed  with  pure  carbolic  or 
fuming  nitric  acid.  G.  E,  G. 


GUNSHOT   WOUNDS 

Gunshot  Wounds  include  a  great  variety  of 
injuries,  produced  by  all  kinds  of  missiles  from 
small  shot  to  the  largest  shells,  and  affecting 
every  part  of  the  body.  In  war  most  of  the 
wounds  are  from  rifle  buUets,  only  a  small 
proportion  being  from  shrapnel  bullets  and 
pieces  of  shell,  except  in  bombardments  and 
naval  engagements,  when  shell  fire  is  responsible 
for  most  of  the  injuries.  In  peace  gunshot 
wounds  are  rare  and  are  commonly  from  shot- 
guns or  pistols. 

In  every  case  of  gunshot  injury  it  is  important 
to  discover,  if  possible,  the  nature  of  the 
wounding  agent,  whether  small  shot,  bullet  or 
shell,  and  the  range  at  which  the  wound  was 
inflicted.  The  external  wounds  must  be  care- 
fully examined,  but  on  no  account  fingered  or 
probed.  The  entrance  wound  of  a  rifle  bullet 
is  round  or  oval,  with  loss  of  substance,  and 
has  a  punched-out  appearance ;  its  edges  are 
slightly  inverted  and  stained  by  contact  with 
the  bullet.  More  or  less  bruising  may  surround 
the  wound.  The  exit  wound  varies  very  much ; 
it  is  often  indistinguishable  from  an  entrance 
wound,  but  is  usually  larger,  less  regular  in 
shape  and  sometimes  lacerated,  A  large 
lacerated  exit  wound  generally  means  that  the 
bullet  has  smashed  a  bone  and  driven  some  of 
the  fragments  out  through  the  wound.  Absence 
of  an  exit  wound  of  course  means  that  the 
bullet  has  lodged  in  the  body.  The  course  that 
a  bullet  has  taken  through  the  body  can  be 
judged  only  if  it  is  possible  to  rej^lace  the 
wounded  part  in  the  exact  position  it  was  in 
when  struck,  when  a  straight  line  from  entrance 
to  exit  shows  the  track  of  the  bullet.  Even  then 
it  is  impossible  to  be  sure  that  any  particular 
organ  has  been  hit  unless  there  are  special 
symptoms.  Spherical  bullets  of  low  velocity, 
such  as  shrapnel  bullets,  are  sometimes  deflected 
by  striking  a  rib,  or  may  follow  intermuscular 
planes,  so  that  their  course  is  not  a  straight  line. 
Small  shot  seldom  penetrate  deeply,  except  at 
very  short  range,  when  they  strike  in  a  mass  and 
spread  in  the  part,  producing  a  severe  lacerated 
wound.  Pieces  of  shell  cause  serious  bruising 
and  laceration,  with  much  subsequent  sloughing, 
but  do  not  penetrate  far.  If  of  large  size  they 
may  inflict  very  extensive  injuries. 

The  immediate  treatment  of  a  gunshot  wound 
consists  in  the  arrest  of  hagmorrhage  and  the 
prevention  of  infection.  Haemorrhage  seldom 
calls  for  special  measures,  slight  pressure  and 
elevation  of  the  part  sufficing  in  most  cases. 
Severe  or  persistent  arterial  bleeding  necessitates 
operation  for  securing  the  Avounded  vessel  at 
the  injured  point,  and  ligature  above  the  wound 
should  be  resorted  to  only  when  direct  ligature 
is  impracticable.     Sometimes  when  an  artery 
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is  wounded  the  bleeding  takes  place  into  the 
tissues,  owing  to  the  blood  being  unable  to 
escape  by  the  narrow  bullet  track,  and  in  such 
cases  the  haematoma  must  be  opened  and 
emptied  and  the  artery  secured.  Most  bullet 
wounds  will  remain  aseptic  if  not  infected  from 
without.  Great  care  should  be  taken  to  avoid 
contamination  when  removing  clothing  to 
expose  the  wounds.  A  sterile  dressing  should 
be  applied  without  wiping  the  wound,  and 
secured  so  as  not  to  shift.  Tincture  of  iodine, 
if  at  hand,  should  be  painted  round  the  wound, 
and,  if  shaving  is  necessary,  care  should  be 
taken  to  protect  the  wound  while  the  surround- 
ing skin  is  shaved.  No  strong  antiseptics 
should  be  applied  to  the  wound  itself.  The 
first  dressing  may  often  be  left  on  till  healing 
has  taken  place. 

The  wounds  that  are  most  likely  to  become 
infected  are  those  of  large  size,  particularly  if 
there  is  much  laceration.  Free  drainage  is 
required  for  all  septic  gunshot  w^ounds,  and 
counter-incisions  for  drainage  must  be  made 
when  necessary.  The  usual  treatment  of  a 
suppurating  wound  is  required. 

In  septic  wounds  secondary  haemorrhage  is 
sometimes  met  with,  and  necessitates  operation 
for  securing  the  bleeding  vessel. 

Bullets  that  have  lodged  in  the  body  should 
be  left  alone  unless  they  are  causing  definite 
trouble,  when  they  should  be  accurately  local- 
ised and  removed  by  the  nearest  route. 

Traumatic  aneurysms  and  arterio-venous 
aneurysms  are  frequently  seen  as  the  result  of 
gunshot  wounds  of  vessels.  Traumatic  and 
varicose  aneurysms  require  operation,  as  a  rule ; 
aneurysmal  varices  may  generally  be  left  alone. 

Nerves  divided  in  a  gunshot  wound  should 
be  sutured  at  once,  if  the  wound  is  not  septic. 
In  wounds  from  rifle  bullets  at  high  velocity 
temporary  loss  of  function  of  a  nerve  may  be 
due  to  "concussion"  from  the  bullet  passing 
near  the  nerve  without  actually  wounding  it, 
the  lesion  being  a  physiological  one  produced 
by  the  intense  vibrations  set  up  by  the  bullet 
in  its  passage  through  the  part.  Such  lesions 
require  no  operative  treatment,  but  are  some- 
times difficult  to  distinguish  from  actual  section 
of  a  nerve.  Complete  rest  of  the  part,  with 
massage  and  electrical  stimulation  of  the 
muscles,  are  needed  in  all  wounds  of  nerves. 

Gunshot  fractures  are  always  compound,  and 
frequently  much  comminuted.  Special  care 
must  be  taken  to  prevent  infection,  but  as  the 
worst  fractures  often  have  large  lacerated  exit 
wounds,  sepsis  cannot  always  be  avoided. 
Immobilization  of  the  limb  on  splints  is  always 
essential,  and  displacements  of  the  fragments 
by  muscular  action,  after  the  shock  of  the  injury 
has  passed  off,  must  be  watched  for.  Union 
is  slow,  and  the  amount  of  callus  large.     After 


the  external  wounds  have  healed  massage  and 
movement  may  be  commenced.  Should  a 
fracture  suppurate,  most  of  the  smaller  pieces 
of  bone  will  necrose,  and  if  they  are  left  they 
will  become  imprisoned  in  the  callus  and  keep 
sinuses  open  for  months  or  years.  In  every 
septic  fracture  it  is  therefore  necessary  to 
operate,  remove  all  small  and  detached  frag- 
ments, and  provide  for  free  drainage.  Amputa- 
tion may  be  called  for  if  the  limb  is  hopelessly 
destroyed,  or  if  the  patient's  life  is  endangered 
by  septic  compHcations.  Gunshot  fractures 
do  not  require  screwing  or  plating  unless  union 
has  failed,  or  has  taken  place  in  bad  position. 

Gunshot  wounds  of  the  larger  joints  are  often 
mere  perforations,  and  heal  with  little  more 
trouble  than  flesh  wounds  if  infection  is  pre- 
vented. Wounds  with  comminution  of  the 
articular  ends  of  the  bones,  especially  with 
large  skin  apertures,  are  dangerous,  being  more 
liable  to  become  septic.  Rest  and  pressure  are 
all  that  an  aseptic  wound  of  a  joint  needs,  with 
massage  and  movement  after  the  external 
wounds  have  healed.  Septic  joint  injuries 
require  free  incision  and  drainage,  with  removal 
of  all  small  loose  fragments,  and  usually  result 
in  ankylosis.  Amputation  may  be  needed, 
or  excision  to  restore  the  utility  of  a  stiff  or 
useless  limb. 

Gunshot  injuries  of  the  skull  always  need 
operation,  as  fragments  of  bone  are  driven 
into  the  brain  and  must  be  removed.  These 
lesions  are  accompanied  by  symptoms  of  more 
or  less  profound  concussion,  Avith  paralysis 
where  there  has  been  injury  to  the  motor  region 
of  the  cortex,  and  sometimes  muscular  twitch- 
ing or  convulsions.  After  shaving  and  cleansing 
the  scalp  the  wounds  should  be  exposed  by 
turning  down  flaps,  the  apertures  in  the  skull 
enlarged,  and  all  loose  pieces  of  bone  carefully 
searched  for  and  removed,  care  being  taken  not 
to  do  additional  damage  to  the  brain.  The 
dura  mater  should  be  closed  if  possible,  and 
the  wound  drained  through  the  bullet  hole  in 
the  scalp.  The  after-treatment  is  that  usual 
in  any  head  injury.  Abscesses  may  form  in  the 
brain  as  a  result  of  a  gunshot  wound,  and  as 
they  are  always  in  or  near  the  bullet  track  they 
are  readily  found.  Wounds  of  the  orbit  with 
destruction  of  the  eye  often  suppurate,  and  the 
eye  has  to  be  removed.  Penetration  of  the 
eyeball  by  small  shot  usually  renders  its  excision 
necessary.  Fractures  of  the  jaws  must  be 
treated  by  removal  of  fragments,  careful 
cleansing  of  the  mouth  and  fixation  by  means 
of  a  chin  splint  in  the  case  of  the  lower  jaw. 
Wound  of  the  larynx  sometimes  requires 
tracheotomy  if  there  is  danger  of  asphyxia. 
Septic  pneumonia  is  a  common  and  fatal 
complication.  Wound  of  the  pharjmx  or  oeso- 
phagus is  likely  to  set  up  dangerous  cellulitis 
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deep  in  the  neck,  and  requires  free  drainage, 
the  external  wound  being  enlarged.  It  is 
usually  impossible  to  suture  an  oesophageal 
wound.  Swallowing  must  not  be  allowed  for 
several  days. 

Gunshot  injuries  of  the  spine  are  very  fatal. 
Little  can  be  done  in  the  way  of  treatment, 
except  to  carry  out  the  usual  treatment  of 
paraplegia,  great  care  being  taken  to  prevent 
infection  of  the  bladder  by  catheters,  and  to 
keep  bedsores  clean.  Operation  is  almost 
always  useless,  but  may  be  tried  in  cases  where 
there  is  evidence  of  pressure  on  the  spinal  cord, 
causing  incomplete  paraplegia,  when  lamin- 
ectomy may  relieve  the  pressure. 

Wounds  of  the  lung,  unless  from  large 
missiles,  are  seldom  serious.  Rest  and  treat- 
ment of  the  external  wounds  are  all  that  are 
needed.  Haemoptysis  is  usually  seen,  but  is 
generally  small  in  amount.  A  common  com- 
plication is  haemothorax,  which  should  be  left 
alone  unless  of  large  size,  when  it  may  be 
aspirated.  A  haemothorax  should  never  be 
incised,  on  account  of  the  difficulty  of  avoiding 
infection  of  the  pleural  cavity.  Wounds  from 
large  missiles  are  dangerous,  on  account  of  the 
likelihood  of  infection,  leading  to  the  formation 
of  an  empyema,  which  must  be  opened  and 
drained.  Wound  of  the  heart  is  almost  always 
fatal,  though  a  few  successful  cases  of  suture 
of  gunshot  wounds  of  the  ventricle  are  on 
record. 

Gunshot  wounds  of  the  abdomen  present 
considerable  difficulties  in  diagnosis.  Even  the 
fact  of  penetration  of  the  abdominal  cavity  may  i 
be  doubtful,  and  in  a  considerable  proportion 
of  cases  there  are  no  definite  symptoms  of 
internal  injury.  In  war,  where  special  diffi- 
culties prevent  exploratory  operation,  about  [ 
half  the  cases  of  abdominal  wounds  recover 
without  operation,  but  the  remainder  die  of 
peritonitis.  It  is  impossible  to  form  any 
opinion,  when  a  case  is  first  seen,  as  to  whether 
he  will  escape  peritonitis  or  not.  In  war  it  has 
been  found  better  to  await  developments,  but 
in  peace  every  surgeon  would  operate  at  once 
in  any  doubtful  case,  the  abdomen  being  opened  ; 
and  all  injuries  to  internal  organs  sought  for  i 
and  repaired.  Internal  haemorrhage  is  another 
grave  danger,  and  is  an  indication  for  immediate 
operation.  If  the  abdomen  is  opened  very 
numerous  and  extensive  injuries  may  be  found,  ; 
several  perforations  in  the  intestines,  laceration 
of  the  mesentery  and  oiiientum  and  wounds 
of  the  solid  organs.  Small  holes  in  the  gut  can 
be  sutured,  more  extensive  damage  may  require 
resection  of  the  injured  portion.  If  the  patient 
cannot  stand  a  long  operation  it  may  be  possible 
to  bring  out  a  wounded  loop  of  intestine  and 
make  a  temporary  artificial  anus.  If  general 
peritonitis  ensues,  drainage  of  the  abdomen  by  | 


several  small  incisions  may  save  the  patient. 
W^ounds  of  the  large  intestine  often  cause 
localised  abscesses,  which  must  be  opened  and 
drained.  If  the  retroperitoneal  cellular  tissue 
is  infected  from  a  wound  of  the  colon,  dangerous 
cellulitis  follows,  which  must  be  dealt  with  by 
free  incisions  and  drainage,  and  the  same 
treatment  is  needed  in  wounds  of  the  rectum, 
with  either  colotomy  or  division  of  the  sphinc- 
ters to  prevent  faeces  passing  from  the  rectum, 
into  the  bullet  track.  If  the  bladder  is  wounded 
it  must  be  kept  empty,  either  by  tying  in  a 
catheter  or  by  a  suprapubic  or  perineal  cysto- 
tomy, and  extravasation  of  urine  must  be 
watched  for.  Intraperitoneal  Avounds  of  the 
bladder  should  be  sutured.  The  general  treat- 
ment of  abdominal  injuries  as  regards  posture, 
feeding  and  nursing  must,  of  course,  be  carried 
out  in  cases  of  gunshot  injury,  and  the  adminis- 
tration of  sahne  solution  subcutaneously  or  by 
the  rectum  may  be  required.  C.  G.  S. 

TUBERCULOSIS 

Tuberculosis,  from  the  surgeon's  point  of 
view,  must  be  studied  entirely  in  lesions  of  the 
skin,  bones,  joints,  the  genito-urinarj'  tract 
and  lymphatic  glands,  though  intestinal  and 
peritoneal  tuberculosis  are  gradually  commg 
within  the  scope  of  his  work,  and  surgical 
treatment,  in  the  form  of  the  production  of 
artificial  pneumothorax,  is  being  advocated  in 
the  treatment  of  certain  forms  of  pulmonary 
phthisis.  As  to  the  source  of  the  infective 
agent — the  tubercle  bacillus — in  these  cases, 
there  now  seems  to  be  little  doubt  that  it 
may  be  either  human  or  bovine,  but  that, 
especially  in  children,  the  tubercle  bacillus  of 
bovine  origin  may  play  a  part  only  second  in 
importance  to  that  played  by  the  bacillus 
derived  from  the  human  patient  affected  by 
tuberculosis. 

ChoMnels  of  Injection.  The  tubercle  bacillus 
appears  to  make  its  way  into  the  body  first  by 
the  great  primce  vice,  the  respiratory  and 
alimentary  passages,  but  incidentally  it  may 
also  enter  through  solutions  of  continuity  of 
the  skin,  especially  in  the  region  of  the  channels 
by  which  tubercle  bacilli  are  discharged  from 
tuberculous  lesions,  the  various  natural  orifices, 
sinuses  communicating  with  tuberculous  abs- 
cesses and  tuberculous  ulcers.  The  various 
mucous  membranes  and  the  skin  in  normal 
healthy  individuals  hold  back  all  but  very 
insignificant  numbers  of  tubercle  bacilli  and 
so  prevent  the  invasion  of  the  tissues  by  any 
number  with  which  these  tissues,  especially 
when  healthy,  cannot  deal  fairty  easily.  Ulcer- 
ated tonsils,  carious  teeth,  damaged  mucous 
membranes  of  the  intestine  or  covering  the 
pharyngeal   ring,  of  lymphoid   tissues,  as   also 
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catarrhal  or  bronchial  pneumonia,  often  asso- 
ciated with  other  specific  infective  diseases, 
allow  of  ready  invasion  of  the  surrounding 
tissues.  In  these  latter  cases  there  is  :  (1)  an 
accumulation  of  dead  or  dying  cells — an  admir- 
able nidus  for  the  growth  of  any  tubercle 
bacilli  taken  in — and  (2)  a  lowered  resisting 
power  of  the  tissues  beneath  the  epithelial 
surface. 

In  the  alimentary  canal  the  lesions  at  the 
point  of  entrance  of  the  tubercle  baciUus  can 
seldom  be  made  out,  the  first  evidence  of  the 
presence  of  the  bacillus  being  met  with  in 
the  mesenteric  glands ;  evidence  of  the  disease 
is  found  in  the  retro-peritoneal,  posterior 
mediastinal,  bronchial  and  anterior-mediastinal 
glands,  in  those  in  the  hilus  of  the  liver  or 
in  similar  glands.  \Miere,  as  often  in  children, 
a  tuberculous  peritonitis  is  set  up,  adhesion  of 
the  liver  to  the  under  surface  of  the  diaphragm 
may  f(^llow,  and  there  is  extension  of  the 
tuberculous  process  by  the  lymphatics  of  the 
diaphragm  to  the  posterior  and  anterior 
mediastinal  glands. 

Again  the  tuberculous  process  may  extend 
from  the  naso-pharyngeal  adenoid  ring  and 
tonsils,  or  from  the  root  of  a  carious  tooth  along 
the  cervical  lymphatics,  involving  the  glands 
on  the  way,  and  passing,  especially  when  there 
has  been  adhesion,  to  the  costal  and  parietal 
pleurae,  and  so  on  to  the  apex  of  the  lung,  or 
again  to  the  post-sternal  and  mediastinal 
lymphatics  and  glands. 

It  may  now  be  accepted  that  "  congenital  " 
tuberculosis  is  extremely  rare,  and  that  "  in- 
herited "  tuberculosis  is  practically  non-existent. 
On  the  other  hand,  inherited  predisposition, 
especially  as  evidenced  by  a  tendency  to 
enlargement  of  the  lymphatic  glands  under 
chronic  irritation,  is  of  common  occurrence, 
and  there  seems  to  be  little  doubt  that  the 
scrofulous  condition  described  by  early  surgeons 
and  physicians  was  a  manifestation  of  this 
special  irritation  of  the  lymphatic  system. 
When  once  the  bacilli  have  gained  access  to 
the  body  they  may  spread  by  any  of  the  natural 
channels,  but  local  extension  usually  takes 
place  by  the  l5T2iphatics  up  to  the  nearest 
lymphatic  gland,  and  general  metastatic  distri- 
bution is  effected  principally  by  the  blood- 
vessels, especially  in  so  far  as  the  bones  and 
joints  are  concerned. 

Inherited  predisposition  cannot,  however,  be 
ignored.  Moreover,  children  of  tuberculous 
parents  are  naturally  exposed  to  more  "  infec- 
tion" than  are  the  children  of  healthy  parents. 
Acquired  predisposition  to  tuberculosis  is  as 
complicated  as  is  the  inherited,  but  all  conditions 
of  malnutrition,  whether  due  to  lack  or  im- 
perfect quality  of  food,  overwork,  want  of 
rest,  bad  hygienic  conditions,  impure  air,  accu- 
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mulation   of   waste  tissue   products,  especially 

in  direct  contact  with  the  cells  of  the  tissues, 

chronic  irritation  and  lowered  vitaHty  through 

[  continued  inflammatory  processes,  may  all  be 

regarded  as  predisposing  factors.     The  tubercle 

,  bacillus  is  essentially  a  tissue  parasite,  and  con- 

I  tains   an   endotoxin  that  under  ordinary  con- 

j  ditions  is  set  free  slowly,  though  when  by  any 

j  means  bacteriolysis  is  brought  about  this  toxic 

I  material  is  set  free  much  more  rapidly.     In  its 

I  presence  and  under  its  action  there  is,  almost 

I  invariably,  in  the  first  instance  a  proliferation  of 

I  the  cells  with  which  it  comes  into  contact,  often 

!  associated   with   absorption  of  fibrillar   tissue. 

i  The    endothelial    cells    of    the    blood-vessels 

!  undergo   similar  proliferation.     Following  this 

proliferation,  especially  in  the  case  of  resistant 

connective-tissues,     there    may    be    formation 

of   a  fibrillar  or   fibrous   capsule   immediately 

I  around    the    tubercle    bacilli.     This    is    often 

associated  with  the  formation  of  giant  cells, 

sometimes  described  as  large  plasmoidal  cells, 

in  which  endogenous  division  of  the  nucleus 

is    takuig    place    without    any    corresponding 

division  of  the  cytoplasm.     Again,  these  giant 

cells    are    described    as    lymphatic    or    blood 

I  vascular  spaces  or  channels  lined  by  actively 

proliferating  endothelium,  of  which  the  nuclei 

occupy  the  margin  of  the  "  cell  "  and  coagulated 

plasma    the    centre.      Whatever    may   be   the 

structure   and   origin  of   these  cells,  they  are 

characteristic    of    chronic    tubercle    in    which 

fibrous  tissue   is   readily   formed.      Acting   on 

less     resistant     cells     the     tubercle     bacillus, 

especially    if    virulent    and    present    in    large 

numbers,  gives  rise  to  more  rapid  proliferation, 

which  process  is  soon  followed  by  "  caseation," 

a  condition  in  which  the  weakened  tissue  cells 

having   reached   the   limit   of   their  powers  of 

proliferation,  undergo  first  coagulation  necrosis, 

j  then    fatty    changes;    and,    as    the    fluid    is 

absorbed    by    the     surrounding    tissues,    the 

degenerated   ceUular   mass   becomes   distinctly 

dry  and  cheesy. 

Although  there  is  often  some  increase  in  the 
number  of  blood-vessels  at  the  margin  of  a 
tuberculous  mass,  the  blood  supply  is  cut  off 
very  rapidly  from  the  centre,  the  endothelial 
cells  of  the  blood-vessels  undergoing  the  same 
processes  of  proliferation  and  coagulation  necro- 
sis mentioned  above,  blood  is  no  longer 
carried  beyond  the  margin  of  the  tuberculous 
nodule.  An  embolic  process  also  plays  a  part 
in  this  cutting  off  of  the  blood  supply ;  throm- 
bosis supervening,  the  flow  of  blood  through  the 
degenerating  part  is  interfered  with  still  further. 
Tuberculous  granulation  tissue  consists  essenti- 
ally of  proliferating  connective -tissue,  in  which 
is  a  collection  of  leucocytes  and  lymphocytes. 
This  tissue  is  vascularized  in  its  early  stages 
much  as  is  ordinary  granulation  tissue;    ulti- 
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mately,  should  it  become  fibrous,  a  natural  cure 
results.  Little  or  no  caseous  material  may  be 
formed,  but  Avliere  caseating  centres  do  occur 
they  are  often  surrounded  by  a  capsule  of 
fibrous  tissue.  Further,  this  caseating  centre 
and  even  some  of  the  surrounding  fibrous  tissue 
may  become  calcified  (calcareous)  through  the 
deposition  of  phosphate  and  carbonate  of  lime 
and  magnesium  in  the  inactive  tissue.  Much 
of  the  caseating  material  may  be  absorbed, 
but  evidence  of  its  presence  always  remains. 
Under  favourable  conditions  the  tubercle  bacillus 
in  these  encapsulated  caseous  foci  may  remain 
inert  for  considerable  periods,  but  it  must  be 
borne  in  mind  that  any  disturbance  of,  or 
break  in,  the  capsule  may  lead  to  a  recrudes- 
cence of  the  disease  through  the  distribution  of 
infective  material  from  this  latent  centre  of 
infection,  especially  if  the  predisposing  con- 
ditions associated  with  the  primary  disease  are 
again  present.  A  patient  predisposed  to  tuber- 
culosis must  always  be  on  the  outlook  to 
minimize  the  activity  of  these  predisposing 
causes,  and  to  maintain  his  health  at  the 
highest  standard  possible. 

A  tuberculous  cold  abscess  consists  essenti- 
ally of  degenerating  or  caseating  tissue  cells  with, 
in  certain  cases,  the  results  of  streptococcal  or 
staphylococcal  infection.  In  the  pure  tubercul- 
ous abscess  the  softening  process  goes  on  very 
slowly.  The  contents  of  the  abscess  vary  some- 
what under  these  different  conditions,  but  the  soft 
cheesy  or  curdy  character  of  the  pus  of  the  tuber- 
culous abscess  is  very  distinctive,  however  pro- 
minent be  the  part  played  by  the  pyogenic  organ- 
isms. The  wall  of  a  tuberculous  abscess  con- 
sists of  a  firmer  cheesy  material  surrounded  by 
vascular  granulation  tissue  in  Avhich  are  giant 
cells  similar  to  those  described  above;  at  the 
point  where  the  caseation  is  commencing  the 
closing  of  the  vessels  and  the  coagulation 
necrosis  of  the  cells  is  marked.  Sinuses  may 
lead  from  such  an  abscess,  especially  when 
associated  with  tuberculosis  of  bone.  The  walls 
of  these  sinuses  are  composed  of  granulation 
tissue,  not  markedly  caseous  but  otherwise 
very  similar  to  that  forming  the  M-alls  of  the 
abscess.  At  the  mouth  of  the  sinus  the  granu- 
lation tissue  is  often  fairly  exuberant  and,  on 
examination,  giant  cells  and  tubercle  bacilli 
may  be  found,  the  former  in  considerable 
numbers,  the  latter  more  sparsely,  though  in 
certain  cases  these  bacilli  are  fairly  numerous, 
especially  in  the  watery  or  curdy  sero-purulent 
fluid  that  is  discharged  from  the  abscess. 

Tuberculous  disease  of  the  genito-urinary 
tract  may  commence  in  the  kidney,  when  it  is 
usually  unilateral.  First  giving  definite  evi- 
dence of  its  presence  in  the  submucous  tissue 
of  the  pelvis  and  calyces,  it  invades  the 
medullary  pyramids  and  then  the  cortex.     The 


new  tuberculous  tissue  resembles  that  found 
elsewhere,  and  extends  into  the  substance  of 
the  organ  in  the  form  of  separate  follicles, 
which  run  together  and  give  rise  to  large 
tuberculous  nodules  which  rapidly  undergo 
caseation;  calcification  may  also  occur.  Be- 
tween these  masses  fibrous  septa  may  stiU  be 
seen.  The  treatment  in  such  cases  may  be 
summed  up  in  nutrition,  tuberculin  and  excision. 
In  the  bladder  there  may  be  but  a  few  miliary 
tubercles  in  the  submucosa  at  the  base,  usually 
in  the  trigone.  These,  running  together, 
caseating  and  disintegrating,  give  rise  to  the 
formation  of  a  tuberculous  ulcer  with  thickened 
rough  edges  and  floor  in,  and  on,  which  yellow 
caseous  patches  may  be  seen  lying  on  co  ngested 
tissue.  This  condition  may  be  secondary  to 
tubercle  in  any  part  of  the  body,  but  it  is  usually 
associated  with,  or  secondary  to,  tuberculous 
lesions  of  the  testicle,  the  kidney  and  prostate. 

Tuberculosis  of  the  testicle  may  be  primary 
or  it  may  take  its  origin  in  the  epididymis. 
It  is  usually  associated  with  tuberculosis  of 
the  vesiculce  seminales,  the  vas  deferens  and 
the  prostate.  If  it  be  borne  in  mind  that  the 
testicle  is  made  up  of  tubules  separated  from 
each  other  by  comiective-tissue  in  whicli  run 
lymphatics  and  blood-vessels,  and  that  the 
isolated  tubercle  follicles  and  granules,  com- 
mencing around  bacilli  spread  by  these  various 
channels,  run  together  and  undergo  coagulation 
necrosis  and  caseation,  there  will  be  no  difficulty 
in  understanding  the  process.  In  the  advanced 
cases  in  which  the  disease  comes  under  the 
notice  of  the  surgeon,  large,  irregular,  yellowish, 
cheesy  masses  are  seen,  surrounded  by  fibro- 
cellular,  greyish,  gelatinous-looking  tissue.  SmaU 
grey  miliary  tubercles  may  sometimes  be  seen 
in  the  more  normal  testicular  tissue  lying  some 
distance  from  these  main  masses.  The  prostate 
is  often  involved  in  these  cases,  masses  of 
tubercle  of  considerable  size,  which  readily 
become  caseous  and  extend  into  the  wall  of 
the  bladder  or  rectum,  being  met  with.  The 
Fallopian  tube  is  sometimes  affected  by  the 
tuberculous  process,  the  mucous  membrane 
being  involved,  especially  near  the  fimbriated 
extremity.  Thickening,  caseation  and  ulcera- 
ation,  in  sequence,  may  lead  to  dUatation  and 
cyst  formation.  The  waUs  of  the  tubes  may 
become  markedly  thickened  should  the  process 
be  chronic. 

Tuberculous  disease  of  the  mucous  membrane 
of  the  urethra,  vagina,  uterus  and  ovary  may 
all,  though  rarely,  come  under  the  notice  of  the 
surgeon,  usually  as  part  of  a  general  genito- 
urinary infection. 

Tuberculosis  of  the  adrenal  bodies,  of  the 
appendix  vermiformis,  of  the  mouth,  tongue, 
parotid  gland,  oesophagus,  naso-pharynx  and 
larynx,  of  the  mamma,  of  the  penis,  especially 
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after  circumcision,  and  of  other  exposed  parts, 
may  all  occur.  It  must  be  remembered  that 
in  all  cases  where  mucous  epithelial  surfaces 
are  involved  we  have  catarrh  as  a  preliminary 
condition,  and  that  submucous  follicles  run 
together,  form  masses  and  lead  to  ulceration, 
that  the  process  may  extend  into  any  surround- 
ing tissue  and  may,  under  favourable  (or 
unfavourable)  conditions,  attack  bone  and 
practically  any  of  these  tissues.  Whether 
surgical  interference  is  justified  or  not,  lapara- 
tomy  for  tubercular  peritonitis,  the  removal 
of  a  tuberculous  appendix,  or  the  like,  must 
depend  on  circumstances,  the  needs  and 
condition  of  the  patient. 

Tuberculosis  of  the  skin,  which  may  result 
from  accidental  inoculation,  has  already  been  re- 
ferred to.  In  these  cases  epithelial  tissues  appear 
to  be  specially  irritated,  although  the  neighbour- 
ing lymphatic  glands  are  not  readily  involved. 
This  is  the  case,  too,  in  "  lupus,"  a  tuberculous 
condition  of  the  skin  and  mucous  membranes  in 
which  numerous  small  tubercle  follicles  appear 
in  the  cutis  vera  and  in  the  submucosa.  These 
small  nodules  run  together.  The  epithelial 
covering  of  these  nodules  may  grow  more 
luxuriantly  and  give  rise  to  a  warty-looking 
growth,  though  frequently  there  is  a  peculiar 
gelatinous-looking  tissue  shining  through  a  thin 
epithelial  layer.  Finally,  there  may  be  ulcera- 
tion, more  or  less  extensive.  The  tuberculosis 
in  these  cases  is  usually  of  a  very  chronic  type. 
Many  well-formed  giant  cells  are  present,  and 
though  tubercle  bacilli  may  be  demonstrated  in 
sections  and  their  presence  determined  by  inocu- 
lation, they  are  few  in  number.  The  tubercle 
bacilli  isolated  from  lupus  tissue  include  more 
varieties,  both  as  to  virulence  and  modes  of 
growth,  than  are  obtained  from  any  other 
source  or  set  of  sources. 

Healing  often  takes  place  and  dense  cicatrices 
are  formed,  but  there  is  always  a  great  tendency 
for  the  process  to  spread.  General  treatment, 
Finsen  ray  treatment  and  tuberculin,  com- 
bined mth  removal  of  the  distinctly  tuberculous 
tissue  by  means  of  the  curette,  have  given  the 
most  satisfactory  results  in  this  class  of  case. 

By  far  the  most  important  manifestations  of 
tuberculous  disease  from  the  surgeon's  point  of 
view  are  those  observed  in  the  bones  and  joints. 

Following  Koenig's  work,  published  in  1884, 
Watson  Cheyne  and  Alexis  Thompson^  added 
much  to  our  knowledge  of  these  affections. 
The  latter  insisted  on  the  importance  of  the 
distribution  of  the  blood-vessels  in  determining 
the  sites  of  the  lesions  at  the  ends  of  the  bones, 
in  the  epiphyses,  and  in  the  soft  parts  around 
the  joints.  He  pointed  out  that  the  nutrient 
artery  of  the  shaft  is  distributed  to  the  diaphyses 

1  Reports  from  the  Laboratory  of  the  B.C. P.,  Edin., 
vol.  ii.,  1890. 


of  the  bone,  and  that  the  epiphyses  and  synovial 
membranes  have  a  separate  supply  from  the 
articular  arteries.  H.  J.  Stiles,^  basing  his 
observations  principally  on  Lexer's  work,  ob- 
serves that  the  vessels  supplying  the  bones 
and  joints  are  derived  from  three  systems,  the 
diaphyseal,  from  the  main  nutrient  artery,  which 
divides  into  an  upward  and  a  downward  branch, 
each  breaking  up  dichotomously  into  a  network 
at  the  end  of  the  bone  to  which  it  runs,  anasto- 
mosing slightly  with  the  next  group,  the  meta- 
pht/seal  arteries,  "a  number  of  small  vessels 
which  penetrate  the  metaphysis  close  to  the 
epiphyseal  cartilage."  The  third  system,  the 
epiphyseal,  consists  of  a  few  small  vessels 
which,  piercing  the  cartilage  at  the  end  of  the 
growing  bone,  supply  the  epiphyseal  centres  of 
ossification.  "  These  two  latter  sets  of  branches 
are  derived  from  the  vessels  which  go  to  form 
the  periarticular  anastomosis,  and  it  is  from  this 
anastomosis  that  the  ligaments  and  synovial 
membranes  receive  their  blood  supply."  As  there 
is  free  anastomosis  between  these  two  latter  sets 
of  vessels  and  those  which  supply  the  ligaments 
and  synovial  membranes,  the  whole  series  would 
be  more  or  less  closely  associated  in  anj^  infection 
set  up  by  material  distributed  through  them. 
Again,  all  three  sets  of  vessels  have  their  final 
anastomoses  near  the  ends  of  the  long  bones,  and 
any  infective  agent  carried  by  the  blood-vessels 
is  usually  deposited  in  the  region  of  these  net- 
works, especially  where  the  chculation  is  slowest. 
Stiles  points  out  that  very  slight  traumatism 
may  give  rise  to  detachment  or  loosening  of  the 
epiphysis,  and  "  that  as  a  result  of  contusions 
and  joint  strains  traumatisms  may  be  produced 
in  the  neighbourhood  of  the  metaphysis,  which 
although  they  do  not  always  produce  a  macro- 
scopic result,  nevertheless  may  give  rise  to 
capillary  haemorrhages,  and  thus  may  serve  to 
explain  how  it  is  that  slight  strains  are  liable 
to  be  followed  by  tuberculosis,  the  bacilli  being 
arrested  by  the  local  damage  to  the  circulation." 
Tuberculosis  of  the  joints  of  the  child  appears 
to  be  more  frequently  metaphyseal  than  epi- 
physeal, and  all  agree  that  tuberculosis  seldom 
commences  in  cartilaginous  tissues,  that  in  the 
upper  limb  the  elbow  joint  is  more  frequently 
affected  than  either  the  shoulder  or  the  wrist; 
that  at  the  hip  joint  the  neck  of  the  femur  or 
some  portion  of  the  innominate  bone  is  usually 
affected,  whilst  in  the  knee,  owing  to  the  large 
size  of  the  epiphj'ses  and  their  early  ossification, 
primary  synovial  disease  is  more  frequently 
met  with  than  in  any  other  joint.  Stiles  claims 
that  the  most  important  tuberculous  disease 
of  the  long  bone  occurs  at  the  groAA'ing  end  of 
the  diaphysis,  and  he  gives  to  this  condition 
the  name  of   "  tuberculous  metaphysitis,"  dis- 

*  Proc.    American    Medical  Association,    vol.    Ixii., 
1911. 
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tinguishing  it  from  tuberculous  epiphysitis  and 
tuberculous  diaphysitis.  In  bone,  as  elsewhere, 
tubercle  appears  as  grey  tuberculous  nodules, 
single  or  in  groups  which  run  together  to  form 
masses  with  caseous  centres.  In  certain  cases 
extension  and  caseation  appear  to  go  on  rapidly, 
moreover,  tuberculous  necrosis,  following  tuber- 
culous infarct  of  an  area  apparently  supplied 
by  terminal  branches  of  the  diaphj^seal  arteries, 
may  appear.  A  form,  described  by  Koenig  as 
chronic  circumscribed  tuberculosis,  is  met  with 
often  "  in  the  spongy  ends  of  long  bones  and  in 
the  interior  of  small  bones."  The  size  of  the 
tubercles  may  be  from  that  of  a  millet  seed  up  to 
that  of  a  small  marble,  the  periphery  is  usually 
somewhat  vascular  and  gelatinous-looking  and 
surrounds  a  yellow  caseous  or  putty-like  mass 
in  which  fine  granules  or  spicules  of  dead  bone 
may  be  found.  Alexis  Thompson  maintains 
that  this  form  results  from  the  fusion  of  isolated 
tubercle  granulations  that  have  grown  in  the 
walls  of  the  medullary  arterioles,  through  which 
the  circulation  is  usually  stopped.  The  gelatinous 
tissue  is  cellular,  and  in  it,  at  the  margin  of  the 
focus,  are  giant  cells,  around  which  a  fibro- 
cellular  tissue  may  develop.  The  second  form, 
or  diffuse,  caseous,  infiltrating  tubercle,  extends 
rapidly.  It  may  occur  in  such  varied  positions 
as  the  spongy  bone  of  the  acetabulum — giving 
rise  to  a  form  of  hip-joint  disease — and  the 
phalanges — "  strumous  dactylitis  " — in  which 
the  medulla  of  the  bone  is  invaded  by  caseous 
tubercle  to  such  an  extent  that  the  blood  supply 
is  cut  off  from  the  surrounding  dense  bony 
tissue;  in  this  case  the  periosteum  is  also 
frequently  involved,  and  there  may  be  suppura- 
tion. The  third  form,  tubercular  necrosis  of 
bone,  is  probably  the  result  of  a  tuberculous 
infarct  in  which  a  chronic  tubercular  ostitis 
is  set  up,  resulting  in  the  increase  of  fibrous 
tissue  formation,  death  of  the  cells  and  calcifica- 
tion of  fibrous  tissue  in  the  infarcted  area.  At 
the  margin  of  the  mass  is  rapidly  growing  fibro- 
cellular  tissue,  which  in  some  cases  retains  the 
appearance  of  tuberculous  granulation  tissue ;  in 
others  it  becomes  more  distinctly  fibrous.  The 
dead  mass,  when  isolated,  is  found  to  be  very 
dense  and  eburnated,  but  it  is  only  when  this 
tuberculous  or  fibro-cellular  tissue  is  removed  by 
maceration  that  the  wedge-shaped  sequestrum 
is  set  free  from  the  bone  in  which  it  lies. 

The  changes  in  the  synovial  membranes  are 
fully  described  by  Koenig,  who  divides  them 
into  three  groups. 

1.  Miliary  tuberculosis,  like  that  seen  on  any 
serous  membrane,  which  seldom  occurs  by 
itself,  and  is  simply  the  result  of  distribution 
of  tubercle  bacilli  by  the  minute  blood-vessels 
that  supply  the  synovial  membrane.  They  may 
be  seen  alone  or  may  be  found  associated  with 
other  alterations  in  the  s\Tiovial  membrane. 


2.  A  somewhat  nodular  tubercle,  which  may 
be  mistaken  for  a  rheumatoid  arthritis  de- 
formans. The  synovial  membrane  is  thickened, 
thrown  into  folds,  and  extends  beyond  the 
normal  limits  of  the  articular  surface.  The 
tissues  of  the  joint  are  often  translucent  and 
extremely  vascular,  and  the  surface  may  be 
covered  by  a  layer  of  fibrinous  lymph,  particles 
of  which,  becoming  detached,  are  thrown  into  the 
cavity  of  the  joint,  where  they  are  spoken  of  as 
"  melon-seed  "  bodies.  Firmer  masses  derived 
from  detached  particles  of  synovial  membrane, 
and  possibly  also  of  the  semilunar  cartilages, 
may  also  lie  free  in  the  joint. 

3.  Tuberculous  inflammation,  gelatinous  or 
pulpy  degeneration,  is  by  far  the  most  frequent 
form  of  synovial  tuberculosis.  The  membrane — 
which  is  soft  and  oedematous  or  gelatinous, 
and  greyish  in  colour — is  greatly  thickened,  the 
fringes  at  the  margin  are  usually  injected,  and  the 
joint  surface  is  smooth  and  glistening,  or  in  cer- 
tain cases  rough,  o\^dng  to  deposit  of  coagidated 
fibrinous  lymph.  The  ligaments  and  articular 
cartilages,  in  advanced  cases,  are  more  or  less 
softened,  and  the  other  soft  tissues  around  the 
joint  become  gelatinous,  whilst  in  the  soft  grey 
gelatinous  tissue,  small  caseous  degenerating 
points  or  large  collections  of  cheesy  matter  may 
be  seen.  The  gelatinous  tissue,  at  first  vascular, 
contains  enormous  numbers  of  tubercle  follicles 
in  which  giant  cells  are  well  seen.  As  the 
process  becomes  more  marked,  and  especially  as 
caseation  supervenes,  endarteritis  obliterans 
may  be  noted,  a  condition  met  with  in  all  cases 
of  tuberculosis  of  the  bones  and  joints.  It  is 
now  generally  accepted  that  most  cases  of  bone 
tubercle  are  secondary  to  some  other  primary 
focus  in  the  body,  that,  as  a  rule,  it  is  associated 
with  some  injury  to  the  bone  or  joint,  and  that 
the  infective  material  is  usually,  whether  in  the 
bone  or  the  soft  parts,  brought  up  by  the  blood- 
vessels ;  that  it  may  occur  in  comiection  with  a 
generalized  miliary  tuberculosis  and  that  certain 
cases  of  tuberculous  disease  may  be  never 
diagnosed ;  that  tuberculous  disease  commencing 
in  a  joint  comes  on  slowly,  and  is  often  associ- 
ated with  little  or  no  pain,  though  there  may 
be  localised  tender  swelling,  some  alteration  in 
the  outlines  of  the  bone  or  some  softening  of  the 
surface,  or  an  abscess  leading  to  the  formation 
of  a  sinus  in  the  neighbourhood  of  the  bone. 
Even  when  both  bone  and  synovial  membrane 
are  involved,  there  is  usually  no  increase  of 
fluid  in  the  articular  cavity.  When  there  is 
invasion  of  a  joint  from  a  tuberculous  bone, 
say  through  invasion  of  the  articular  cartilage, 
a  sudden  and  severe  pain  is  usually  an 
indication  of  such  extension.  Thompson  main- 
tains that  severe  bone  lesions  are  indicated  by 
rapid  joint  disorganization,  extensive  suppura- 
tion, and  destruction  of  bone  leading  to  sudden 
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development  of  deformities  of    the    nature    of 
pathological  dislocations. 

A  form  of  tuberculous  synovitis,  the  "  hydrops 
tuberculosis  "  of  Koenig,  is  characterized  by 
comparatively  slight  change  in  the  synovial 
membranes.  In  the  pale,  turbid  synovial  fluid 
met  -with  in  such  a  joint,  fibrinous  melon-seed 
bodies,  or  organized,  loose  bodies  such  as  those 
already  described  may  usually  be  found.  The 
synovial  membrane  may  be  much  thickened,  or 
there  may  be  simply  small  miliary  tubercles 
scattered  over  the  surface  of  the  synovium,  of 
which  as  a  rule  there  is  little  thickening,  such 
as  is  seen  in  the  gelatinous  form  of  degenera- 
tion. In  certain  cases  there  may  be  some  slight 
thickening  of  the  soft  tissues  at  the  margin  of 
the  articidar  cartilages. 

The  spinal  column  is,  in  young  people,  one  of 
the  most  important  seats  of  tuberculosis,  which 
occurs,  in  a  large  proportion  of  these  cases,  before 
the  tenth  year,  and  of  every  three  of  these  nearly 
two  occur  before  the  age  of  five  years.  As  in 
other  bones,  the  localisation  of  the  process  is 
determined  by  the  vascular  supply,  which  is 
derived  from  two  sources,  the  posterior  spinal 
artery  and  the  intercostal  arteries.  From  the 
former  are  two  sets  of  branches,  one  to  the  body 
of  each  vertebra,  another  to  the  epiphyses  and 
the  intercostal  cartilages.  The  intercostal  vessels 
send  out  small  branches  to  the  anterior  portion 
of  the  body  of  the  vertebra.  The  tubercular 
process  may  commence  in  the  centre  of  the  body 
of  a  vertebra,  thence  extending  towards  the 
periphery.  In  other  cases  it  is  epiphyseal, 
whilst  in  a  third  set  the  disease  commences  in 
the  anterior  portion  of  the  spinal  column,  whence 
it  may  extend  backwards  and,  in  certain  cases, 
the  process  may  continue  upwards  and  down- 
wards until  a  considerable  area  is  involved.  In 
most  of  these  forms  caseation  and  softening  of 
the  bodies  of  the  vertebra  occur,  the  inter- 
vertebral discs,  if  involved,  often  becoming 
gelatinous  before  showing  cheesy  softening. 
Of  course,  in  more  chronic  disease,  and  especially 
following  tuberculous  inflammation  of  the 
periosteum,  irregular  new  bone  formation  may 
go  on  in  the  tuberculous  thickening.  It  is 
obvious  that,  as  the  result  of  the  softening  of 
bones  that  have  to  carry  such  great  weight 
(the  disease  occurs  usually  in  the  lower  dorsal 
region),  curvature  of  the  spine  must  result;  and 
as  the  bodies  of  the  vertebra,  and  not  the  spinal 
and  lateral  processes,  are  attacked  most  fre- 
quently the  angular  deformity  is  in  an  antero- 
posterior direction,  though  along  with  this  there 
may  be  and  often  is  some  lateral  curvature, 
the  result  of  irregular  softening.  The  tjrpes 
and  mode  of  advance  of  the  disease,  the  forma- 
tion of  subperiosteal  abscesses,  the  "  boring  "  of 
pus  and  the  formation  of  fistulse  are  similar  to 
those   seen   in,  or   in   connection    wdth,    other 
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,  tuberculous    bones.     The    processes    of    repair 
j  and  cure  are  also  of  the  same  type  as  are  met  with 
I  in    other    forms    of    tuberculosis    osteitis    and 
periosteitis. 

There  appears  to  be  an  increasing  conviction 
amongst  surgeons  that  it  is  necessary  to  remove 
tuberculous  bone  freely  by  gouging,  curetting, 
or  even  by  sub-periosteal  resection,  as  recom- 
mended by  Stiles,  who  refers  to  the  great  bone- 
;  forming  powers  of  the  periosteum  in  those  cases 
in  which  it  is  not  actually  involved  in  the 
tuberculous  process. 

Tuberculin  should  never  be  neglected  in  the 
treatment  of  surgical  tuberculosis.  Surgical 
tuberculosis  is  more  isolated,  vital  organs  are 
not  involved,  and  the  tuberculin  reactions, 
even  when  excessive,  are  not  accompanied 
by  severe  symptoms.  Moreover,  the  tissues 
affected  are  not  readily  destroyed,  and  the  heal- 
ing reaction  of  the  fibrous  tissue  formation  is 
more  readily  obtained.  The  reaction  obtained 
as  the  result  of  the  formation  of  the  primary 
lytic  antibodies  can  be  watched  and  controlled, 
whilst  the  secondary  antitoxic  antibodies  can, 
by  fomentation,  the  production  of  passive  con- 
gestion and  similar  methods,  be  brought  into 
direct  and  continuous  contact  with  the  tubercle 
bacillus  and  its  products.  In  connection  with 
operations  for  the  removal  of  tuberculous 
material  from  bone  or  elsewhere,  it  cannot  be 
insisted  too  strongly  that  a  course  of  tuberculin 
treatment  in  w^hich  Wright's  negative  phase 
has  been  passed  through,  and  a  positive  phase 
obtained,  should  wherever  possible  be  given,  in 
order  that  infection  from  the  disturbed  tuber- 
culous material  may,  as  far  as  possible,  be 
minimized.  General  conditions  of  nutrition, 
good  hygiene,  rest,  graduated  exercises  and  the 
like,  are  essential  in  the  routine  treatment  of 
,  surgical  tuberculosis.  G.  S.  W. 

I 

I  SYPHILIS 

Syphilis  is  an  infectious  disease  due  to  a 
protozoon,  the  spirochaete  or  treponema palHda, 
discovered  by  Schaudinn  in  1905. 

Bacteriology.     The  spirochaete  pallida  is  two 

or  more  times  the  length  of  a  red  blood  corpuscle ; 

:  it   has  fifteen  or   more   coils,  each   coil  being 

i  of  the  same  size ;  it  tapers  finely  at  both  ends. 

These  features  serve  to  distinguish  it  from  the 

other  spirochaetes. 

The  organism  is  found  with  ease  in  the  secre- 
tion from  a  chancre,  with  difficulty  in  the  serum 
produced  by  blistering  a  papule,  and  with  great 
'  difficulty  in  all  late  lesions. 

It  is  best  seen  living  by  examination  of  an 

unstained  film  with  a  dark  ground  illumination, 

:  or  dead  in  a  permanent  specimen  by  mixing 

a  drop  of  the  secretion  from  a  chancre  with  a 

drop  of  Indian  ink  (Giinther  and  Wagner)  and 
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making  a  film.     White  coiled  spirochsetes  stand 
out  against  the  dark  Indian-ink  background. 

...  .  t 

In  section  it  is  best  seen  in  silver  impregnated 
specimens  from  the  suprarenal  glands,  liver  or 
lung  of  a  congenital  syphilitic. 

The  spirochaete  pallida  has  been  cultivated 
on  inspissated  horse  serum,  but  only  with  the 
greatest  difficulty. 

Serology.  Agglutination,  as  in  Widal's  test 
for  t}-phoid,  does  not  apply  to  syphilis,  but 
detection  of  the  antibody  in  a  sj'philitic  subject, 
by  what  is  known  as  the  Wassermann  reaction, 
is  one  of  the  most  valuable  aids  to  diagnosis  in 
medicine.  A  positive  Wassermann's  reaction 
is  diagnostic  of  active  syphilis,  Mhether  clinical 
manifestations  are  present  or  not :  therefore 
treatment  is  indicated.  Treatment  in  practi- 
cally all  stages  of  syphihs,  provided  it  be 
adequate,  is  capable  of  converting  a  positive 
reaction  into  a  negative  one. 

For  the  reaction  1-2  c.c.  of  blood  are  re- 
quired, and  every  physician  should  insist  on 
the  original  Wassermann's  reaction  being  done, 
and  not  the  modifications  which  go  hy  that 
name,  which  are  quite  unreliable. 

Owing  to  the  fact  that  gummata  may  occur 
eight  months  after  infection,  and  that  no  one 
can  tell  when  the  secondary  stage  ends  and  the 
tertiary  begins,  I  propose  to  divide  syphilis  up 
into — 

1.  Chancre. 

2.  Stage  of  general  infection,  with  appearance 
of  rash,  sore  throat,  etc.     Eruptive  stage. 

3.  Recurrent    sj'philides. 

4.  Gummata. 

5.  Latent  syphilis. 

6.  Visceral    syphilis. 

7.  Nervous  s^^philis. 

8.  Congenital  svphilis. 

Chancre. — The  site  of  infection  appears  as  a 
papule,  an  erosion  on  the  surface  of  which 
qu;ckly  follows,  or  the  erosion  may  not  be  pre- 
ceded by  a  papule.  The  first  appearance  of  the 
sore  is  between  two  and  six  weeks  from  the 
time  of  inoculation. 

No  reliance  should  be  placed  on  this  fact 
from  a  diagnostic  point  of  view,  because  a 
patient  will  blame  the  last  connection  and  date 
everything  from  that,  infection  having  really 
taken  place  earlier. 

The  old  rule  of  the  number  of  sores  present — 
multiple — soft  sores  ;  single — syphihs — is  quite 
unreliable.  A  single  sore  on  the  corona  is  usually, 
but  not  invariably,  S3"philitic ;  sores  on  the  skin 
of  the  penis,  which  are  as  commonly  multiple 
as  single,  are  almost  without  exception 
syphilitic. 

A  single  large,  deep  and  well-circumscribed 
sore  anywhere  on  the  penis  is  syphilitic,  and 
probably  secondarily  infected  with  cocci ;  such 
a  sore  may  rapidl}'  increase  in  size  and  cause 


destruction  of  the  whole  penis — phagedaenic 
chancre.  Induration,  when  present,  is  diagnos- 
tic, but  its  absence  does  not  in  any  way  negative 
S3T)hilis ;  small  syphilitic  sores  on  the  corona 
are  frequently  not  indurated,  and  the  multiple 
chancres — small,  superficial,  circular,  very 
sharply  circumscribed  sores  occurring  usually 
on  the  glans  penis — never  are.  A  chancre  in 
the  mouth  of  the  urethra  is  indurated  in  one 
diameter  only,  either  antero-posteriorly  or 
laterally.  A  chancre  in  this  situation  is  often 
overlooked,  so  that  when  other  symptoms  appear 
the  case  is  described  as  syphilis  d'emblee.  A 
chancre  on  the  skin  of  the  penis  is  not 
indurated  in  the  usual  sense  of  the  word,  but 
is  peculiar  m  that  when  lifted  up  it  is  raised 
as  a  whole,  does  not  wrinkle,  and  feels  like  parch- 
ment— therefore  called  "parchment induration." 

Of  the  greatest  value  in  differential  diagnosis 
is  the  appearance. 

A  syphilitic  sore  is  sharply  circumscribed,  not 
irregular  or  undermined  at  the  edge ;  the  erosion 
is  either  on  a  level  with  the  surrounding  skin 
or  raised  above  it;  therefore  a  sore  should  be 
examined  sideways. 

The  surface  of  the  sore  is,  as  often  as  not,  dry, 
especially  is  this  the  case  witli  chancres  on  the 
skin  of  the  penis;  when  moist  they  are  not 
covered  with  pus,  they  bleed  easily  on  friction, 
and  do  not  discharge.  Finally,  there  is  none 
of  the  surrounding  inflammation  which  is  so 
typical  with  soft  sores,  because  Ducrey's 
bacillus  is  a  pus-producing  organism,  while  the 
spirochaete  pallida  is  not ;  and  this  is  also  the 
reason  why  soft  sores  are  undermined  and 
ragged  at  the  edge  and  in  the  centre  depressed 
beneath  the  surface — an  ulcer  in  contra-dis- 
tinction  to  an  erosion.  The  ulcer  is  covered 
with  pus  and  discharges  freely. 

A  patient  may  have  a  double  infection,  in 
which  case  the  soft  sore  does  not  heal  readily, 
but  persists,  and  ultimately  increases  in  size, 
becomes  indurated  and  develops  into  a 
chancre.  It  is  therefore  advisable  not  to  let  a 
patient  with  a  soft  sore  out  of  sight  for  two 
months,  and  only  then  wHl  it  be  justifiable  to 
tell  him  for  certain  that  the  sore  was  an  innocent 
one.  The  lymphatics  draining  the  sore  are 
the  next  structures  to  become  affected,  and  these 
can  usually  be  felt  as  hard  strands,  or  sometimes 
as  a  string  of  beads ;  the  dorsal  lymphatics  of 
the  penis  are  always  the  most  palpable.  The 
glands  next  become  enlarged.  Enlargement  of 
the  inguinal  glands  occurs  in  almost  every 
case  of  gonorrhoea  and  soft  sores,  so  that  a 
casual  palpation  is  worse  than  useless. 

The  characteristic  of  glands  enlarged  by 
syphilis  is  that  they  alter  rather  in  consistency 
than  form.  Sj^hilitic  glands  remain  discrete, 
they  retain  their  oval  form,  but  become  harder 
and  round  on  the  surface,  instead  of  flat  as 
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normal  glands  are.  Even  if  they  reach  a  large 
size  they  are  always  hard. 

Lymphatics  cross  over  the  middle  line  of  the 
body,  consequently  both  inguinal  regions  are 
generally  affected,  whether  the  sore  is  on  one  side 
or  not. 

Extragenital  Chancres. — A  chancre  may  appear 
anywhere,  and  there  is  really  nothing  absolutely 
characteristic  about  its  aspect,  but  fortunately 
there  are  three  points  which  make  a  diagnosis 
simple :  (a)  a  sore  is  single,  (b)  it  appears 
slowly  and  advances  gradually,  therefore  when 
the  patient  comes  for  advice  it  has  usually 
been  present  some  time,  (c)  the  glands  draining 
it  are  markedly  enlarged.  The  last  point  is 
all-important.  A  chancre  in  the  mouth,  or  on  the 
lips  or  cheek — the  most  frequented  sites  for 
extragenital  chancres — are  invariably  accom- 
panied by  an  enormous  enlargement  of  the 
lymphatic  glands,  often  to  the  size  of  walnuts, 
owing  probably  to  the  richness  of  lymphatics 
in  this  region.  The  glands  may  suppurate, 
due  to  a  secondary  coccal  infection. 

Treatment.  The  moment  a  sore  is  diagnosed 
treatment  should  be  undertaken  at  once,  and 
no  one  should  more  dream  of  waiting  for  other 
manifestations  to  appear  than  he  would  for 
secondary  deposits  from  a  primary  growth. 
Excise  the  chancre  when  possible ;  if  not  possible, 
cauterize  and  rub  in  ung.  hydrarg.  This  should 
never  be  omitted,  since  it  will  bring  about  a 
disappearance  of  the  induration. 

As  there  is  no  such  thing  as  syphilitic  im- 
munity, a  chancre  may  break  down  again  and 
give  rise  to  a  fresh  infection — chancre  redux. 
It  is,  again,  not  at  all  uncommon  for  a  gumma 
to  appear  on  the  site  of  a  chancre. 

Before  treatment  a  Wassermann's  reaction 
should  be  done,  as  the  amount  of  treatment 
necessary  will  be  influenced  thereby.  If  negative 
it  is  probable  that  the  stage  of  general  infection 
has  not  been  reached,  i.  e.  that  the  body  has  not 
had  to  form  antibodies,  and  two  injections  of 
salvarsan  (0-5  grm.),  given  at  seven  to  ten  days' 
interval,  will  generally  suffice  to  bring  about  a 
cure.  If  on  the  point  of  reaching  the  stage  of 
infection,  although  before  treatment  a  Wasser- 
mann  was  negative,  an  injection  of  salvarsan 
is  capable  of  giving  rise  to  a  positive  Wasser- 
niann  in  the  blood  drawn  off  before  the  fourth 
day  after  injection  ;  and  this  being  the  case,  a 
course  of  mercurial  injections  should  be  resorted 
to  and  the  treatment  closed  by  a  third  injection 
of  salvarsan.  If  the  third  injection  is  still 
capable  of  setting  free  enough  "  reagin  "  to 
cause  a  positive  Wassermann,  injections  must  be 
repeated  until  such  is  not  the  case.  Salvarsan 
increases  the  resistance  of  the  patient  by  stimulat- 
ing the  production  of  antibodies  (reagin) ;  there- 
fore if  no  antibodies  are  formed — i.e.  a  negative 
Wassermann's  reaction  obtained  in  the  blood 


taken  twenty-four  hours,  on  the  fifth  and 
between  the  tenth  and  fourteenth  days  after 
injection — it  may  be  taken  in  the  light  of  our 
present  knowledge  as  indicating  a  cure. 

The  treatment  should  be  especially  thorough 
in  cases  of  extragenital  chancres  in  the  head 
region,  owing  to  the  proximity  of  the  important 
nervous  elements,  which  the  organisms  may 
reach  by  direct  extension.  Cranial  nerve  lesions 
are  commoner  after  extragenital  than  genital 
chancres. 

Stage  of  General  Infection. — Like  all  general 
exanthemata,  the  general  infection  of  syphilis 
causes  a  rise  of  temperature,  headaches,  albumin- 
uria and  a  rash.  Polj^adenitis  is  characteristic 
of  syphilis  ;  the  glands  above  the  internal  condyle 
of  the  humerus,  in  the  triangles  of  the  neck  and 
in  the  sub-occipital  region  are  usually  enlarged. 

The  headaches  are  due  to  hypersemia  of  the 
meninges  brought  about  by  the  presence  of  the 
organisms.  They  may  get  into  the  synovial 
membranes  and  periosteum  of  the  bones, 
causing  joint  and  bone  pains. 

The  rash  is  diffuse  and  most  marked  on  the 
trunk,  appearing  first  as  a  roseola,  Avhich  is 
quickly  replaced  by  macules  and  then  by 
papules.  The  papules  may  persist  and  become 
pustules ;  these  may  break  and  form  small 
ulcers,  or  crusts  may  heap  upon  them,  pro- 
ducing the  so-called  rupia.  On  the  other  hand, 
the  papules  may  retrogress  and  then  become 
scaly — psoriasiform  syphilide. 

As  there  are  stages,  and  fresh  lesions  keep  on 
making  their  appearance,  a  macule,  papule  and 
pustule  or  scaly  papule  may  be  seen  on  the  same 
patient — a  polymorphic  eruption,  characteristic 
of  syphilis.  As  the  infiltration  of  the  corium 
with  small  round  cells  and  plasma  cells  is  so 
pronounced  in  syphilis  it  gives  rise  to  the  raw, 
coppery,  lean-ham  colour  of  the  papules. 

Still  more  characteristic  is  the  development 
of  a  papule  on  the  macule  and  so  on,  in  that  it 
first  appears  as  a  small  raised  spot  in  the  centra 
of  a  circumscribed  red  area — the  macule. 

Faint  circular  scaly  lesions  round  about  the 
nose  and  mouth  are  C{uite  characteristic — 
seborrhoeic  syphilide :  so  are  papules  at  the 
junction  of  the  hair  and  forehead— corona 
veneris. 

Especially  in  women,  most  marked  on  the  neck 
and  anterior  folds  of  the  axiUae  and  absolutely 
pathognomonic  of  syphilis,  are  small  circular 
depigmented  areas — leucoderma  syphilitica. 
Not  uncommonly  they  are  arranged  in  a  rosette 
fashion.  Not  infrequent  is  the  presence  of  a 
h^^erpigmented  spot  in  the  depigmented  area. 
The  latter  is  formed  where  a  macule,  and  the 
former  where  a  papule  has  been.  Macixles  and 
papules  also  occur  on  the  scalp,  and  they  may 
cause  the  hair  to  fall  out,  giving  rise  to  a  diffuse 
alopecia  and  not  to  circumscribed  bald  areas. 
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Papules  on  the  scalp  may  so  develop  as  to 
resemble  raspberries — frambcesial  syphilide.  In 
moist  areas  they  can  develop  and  become 
condylomata. 

Lesions  similar  to  those  described  on  the  skin 
develop  in  the  mouth,  starting  as  hypersemia 
of  the  fauces  and  later  producing  mucous  patches 
and  papules. 

The  presence  of  spirochsetes  gives  rise  to 
inflammation,  and  as  they  may  be  present  in 
any  structure  during  the  eruptive  stage,  any 
symptoms  may  develop.  Iritis  is  very  common ; 
much  rarer  are  lesions  of  the  optic  and  auditory 
nerves,  which  have  lately  received  much  atten- 
tion, as  they  have  been  reported  as  occurring 
more  frequently  after  salvarsan.  The  lesions 
are  usually  unilateral ;  they  improve  under 
further  administration  of  salvarsan  or  under 
mercury  and  iodides,  and  they  do  not  occur  if 
more  than  one  injection  is  given  or  the  treat- 
ment is  augmented  with  mercury.  They  are  true 
syphilitic  lesions,  and  need  never  occur  Avhen 
adequate  treatment  is  prescribed. 

Recurrent  Syphilides. — S5^hilis  is  noted  for  its 
period  of  latency ,  dangerous  in  the  extreme, since 
damage  to  vital  organs  may  be  steadily  pro- 
gressing without  the  patient's  knowledge ;  and 
so  long  as  there  are  no  symptoms  it  is  difficult 
to  get  a  patient  to  undergo  treatment.  The 
more  sjrphilized  a  nation  becomes  the  more 
latent  is  the  course  of  the  disease,  consequently 
the  greater  frequency  of  late  visceral  and  nervous 
manifestations.  On  the  other  hand,  the  less 
syphilized  a  nation  is  the  more  severe  are  the 
cutaneous  manifestations,  and  the  disease  be- 
haves more  like  an  infective  fever,  which  syphilis 
originally  no  doubt  was. 

This  shows  the  absolute  necessity  of  early 
and  vigorous  treatment. 

Recurrent  syphilides  are  easy  to  diagnose,  so 
far  as  the  skin  affections  are  concerned.  They 
probably  all  arise  from  the  original  papule. 
The  papule  contains  spirochsetes,  which  in 
time  extend  peripherally;  so  that  when  they 
reapi^ear  it  will  be  as  the  whole  or  part  of  a 
circle. 

Another  characteristic  of  recurrent  S3^philides 
is  that  they  are  grouped,  and  each  group  is 
circular. 

An  early  form  of  recurrent  syphilis  is  the 
small  follicular  syphilide — a  circular  group  of 
folUcles,  each  having  a  tiny  papule. 

Not  infrequently  the  papules  are  bigger  and 
not  necessarily  follicular — lichen  syphiliticus. 

In  the  centre  of  a  circular  group  of  papules 
may  be  a  large  papule,  probably  the  original 
one — corymbose  syphilide. 

The  two  latter  are  always  most  marked  on  the 
back,  and  the  most  characteristic  lesions  are 
generally  seen  in  the  transverse  mid-scapular 
line. 


These  three  recurrent  syphilides  usually 
appear  during  the  first  year  or  two,  and  the  last 
two  are  extremely  resistant  to  treatment. 

A  recurrent  syphilide  which  may  appear  any 
time  after  infection  is  the  orbicular  syphilide, 
characterized  by  faint  red  rings  seen  most 
commonly  on  the  inner  sides  of  the  thighs  in 
women,  or  flexor  aspects  of  the  forearms. 

An  orbicular  syphiHde  may  appear  anywhere, 
but  lesions  are  always  most  clearly  seen  where 
the  skin  is  fine  and  hairless ;  if  occurring  else- 
where this  is  usually  overlooked,  as  the  lesions 
may  be  very  faint. 

The  later  recurrent  syphilides,  although 
grouped,  do  not  form  such  perfect  circles,  the 
papules  being  more  irregularly  a-rranged. 

These  are  only  further  stages  of  the  lesions 
above  described,  and  resemble  the  lichen  syphi- 
liticus or  the  corymbose  syphilide  on  a  larger 
scale,  with  bigger  papules  and  more  inter- 
vening space,  some  of  the  papules  being  absent 
owing  to  the  death  of  the  spirochsetes  in  them, 
thus  accounting  for  the  more  irregular  arrange- 
ment.  These  lesions  respond  well  to  treatment, 
and  when  they  disappear  leave  pigmentation 
behind. 

Again,  the  orbicular  syphilide  may  be  repre- 
sented on  a  large  scale,  but  instead  of  being  a 
perfect  circle,  the  lesion  may  only  be  a  crescent. 
The  crescent  may  be  perfect  or  irregularly  made 
up  of  papules ;  in  its  concavity  there  is  not 
infrequently  a  large  area  of  hypersemia — 
serpiginous  syphilide. 

Any  of  the  papules  making  up  these  late 
recurrent  syphilides  may  ulcerate,  and  the 
ulcers  are  usually  covered  with  scabs.  ^Vhen 
the  lesions  heal  under  treatment,  naturally 
scars  will  result.  Ulceration  is  very  common 
when  such  lesions  occur  on  the  face.  The  face 
lesions  are  very  characteristic,  and  although 
they  may  occui  in  any  part,  they  are  most 
usually  found  on  or  around  the  alse  of  the 
nose  and  below  the  lower  lip.  In  the  latter 
situation  one  pole  not  infrequently  touches  the 
mucous  membrane. 

The  scarring  is  the  most  typical  feature,  since 
although  the  circular  group  may  have  been 
small,  it  will  be  made  up  of  several  distinct 
scars,  Avhich  at  no  time  showed  any  tendency  to 
coalesce. 

Small  grouped  discrete  scars  on  the  face  are 
pathognomonic  of  syphilis. 

All  recurrent  syphilides  disappear  quickly 
under  salvarsan,  however  resistant  they  may 
be  to  mercury,  and  although  the  pigmentation 
resulting  will  be  at  first  increased  OAving  to  the 
action  of  the  arsenic,  it  will  ultimately,  or 
in  a  few  months,  completely  disappear. 

The  best  treatment  is  to  give  first  of  all  six 
weekly  intramuscular  injections  of  mercury, 
and  then  four  to  six  intravenous  injections  of 
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salvarsan  (0-4-0-o5),  Avitli  about  seven  to  ten 
days'  interval  between  each,  and  continue  the 
mercurial  treatment  until  the  salvarsan  course 
is  finished.  Wliether  four  or  six  injections  of 
salvarsan  are  requisite  can  only  be  gauged  by 
doing  a  Wassermann  reaction  of  the  blood  which 
has  been  drawn  off  a  day  or  two  after  the  last 
injection. 

Gummata. — Although  it  is  possible  to  produce 
a  chancre  by  rubbing  in  the  secretion  from  a 
gumma  on  the  eyebrow  of  an  ape,  for  all  practical 
purposes  gummata  may  be  regarded  as  non- 
infective,  and  they  are  more  probably  produced 
by  some  vessel  change  rather  than  by  the 
direct  presence  of  the  spirochsete.  The 
organisms  undoubtedly  cause  the  peri-  and 
end-arteritis  ^^•hich  deprive  the  part  of  its  blood 
supply,  and  consequently  necrosis  occurs. 

A  gumma  starts  as  a  hard  nodule  in  the  skin, 
which  is  red  and  raised ;  the  surface  then  breaks 
and  an  ulcer  is  produced.  Once  a  gumma  has 
formed  it  does  not  tend  to  spread  peripherally, 
so  that  although  several  may  be  in  close 
proximity,  the  scars  remaining  after  they  have 
healed  will  be  the  same  size  as  the  gummata  and 
will  not  have  coalesced.  The  scar  tissue  result- 
ing from  a  gumma  is  often  very  dense,  and  as 
it  progresses  the  fibrous  tissue  contracts,  which 
may  be  extremely  dangerous  where  a  vital 
organ  is  affected.  Gummata  of  the  soft  palate 
are  extremely  common,  and  if  this  has  not  been 
completely  destroyed  the  scar  tissue  formed 
may  be  sufficient  to  cause  troublesome  adhesions. 
Gummata  of  the  larynx  are  dangerous  because 
healing  may  lead  to  complete  stenosis,  requiring 
tracheotomy.  Gummata  of  the  skin  respond 
readily  to  mercurial  treatment,  which  is  by  no 
means  the  case  when  the  pharynx  and  larynx 
are  affected.  Another  favourite  site  for  gum- 
mata is  in  the  periosteum.  In  the  case  of  the  hard 
palate  perforation  is  usual,  and  perforation  of 
this  bone,  in  both  children  and  adults,  is  pathog- 
nomonic of  syphilis.  Perforation  of  the  nasal 
septum  is  quite  common,  although  there  are 
many  other  causes  besides  syphilis.  Periostitis 
of  the  long  bones  does  not  lead  to  ulceration, 
but  often  to  acute  pain  and  hypertrophy  of 
the  bone  underneath,  e.  g.  hard  node  of  the 
tibia ;  on  the  contiary,  when  the  pericranium 
is  affected,  ulceration  is  common,  and  under- 
neath there  is  an  absorption  of  bone — the  soft 
node.  The  difference  is  simply  due  to 
the  amount  of  blood  supply;  a  rich  blood 
supply  causes  absorption  and  vice  versa.  The 
pericranium  being  more  vascular  than  the 
periosteum  of  the  long  bones,  a  gumma  in  the 
former  situation  will  lead  to  absorption  of  bone 
and  in  the  latter  to  an  overgrowth. 

Treatment.     The  same  as  for  the  recurrent 
syphilides.     After  the  salvarsan  and   mercurial 
course,  iodides  should  be  given,  in  this  as  in  all 
20* 


stages,  as  one  of  their  chief  actions  is  to  cause 
elimination  of  the  excess  mercury  which  might 
otherwise  be  stored  up.  Iodides  and  mercury 
should  not  be  administered  together,  since  the 
former  inhibits  the  action  of  the  latter.  In  no 
syphihtic  stage  is  salvarsan  more  urgently 
indicated ;  gummata  disappear  rapidly  and 
no  fibrous  tissue  contraction  results.  The  scar 
occurring  after  treatment  with  salvarsan  is 
noted  for  its  pliancy  and  softness  and  is  not 
depressed ;  the  skin,  in  fact,  is  Hke  tissue  paper. 
The  importance  of  this  can  be  recognized  at 
once  when  stenosis  of  the  larynx  threatens. 
However  refractor}^  to  mercury  the  gummata 
of  the  pharynx  and  larynx  may  be,  the  pain  on 
swallowing  solids  disappears  within  a  few  hours 
of  an  injection  of  salvarsan,  and  the  ulcera- 
tion clears  up  rapidly.  Gummata  of  the 
tongue  may  so  completely  heal  up  under 
salvarsan  that  papillaj  may  even  reform  on 
the  mucous  membrane.  The  acute  pain  in 
periostitis  disappears  almost  instantaneously 
after  one  injection.  All  patients  with  late 
syphihtic  manifestations  are  especially  liable  to 
be  run  down,  emaciated  and  anaemic.  In  such 
the  roborant  effect  of  salvarsan  is  most  striking. 

Latent  Syphilis. — This  is  one  of  the  most 
important  stages,  because,  in  the  absence  of 
symptoms,  a  patient  may  imagine  himself 
cured  and  get  married,  or  he  may  seek  advice 
as  to  whether  he  is  cured  or  not.  As  no  symp- 
toms are  present  a  Wassermann 's  reaction  is 
done — if  positive  the  course  is  clear,  if  negative, 
it  does  not  certify  a  cure,  and  leaves  the  patient 
in  an  uncertain  position .  Fortunately  salvarsan 
has  the  action  of  stimulating  the  production  of 
"  reagin,"  so  that  if  an  injection — a  so-called 
provocative  injection — is  given  in  this  stage 
and  the  blood  examined  twenty-four  hours, 
fifth  and  between  tenth  and  fourteenth  day, 
almost  every  case  giving  a  negative  Wasser- 
mann's  reaction  before  the  injection  will  give 
a  positive  after,  showing  that  the  patient  is  still 
syphilitic.  If  all  the  tests  are  negative  and 
a  year  or  more  has  elapsed  since  the  last  course, 
the  patient  can  be  regarded  as  cured. 

Visceral  Syphilis.  Tongue. — Apart  from  the 
mucous  patches  which  have  already  been 
referred  to,  it  is  not  uncommon  for  the  whole 
tongue  to  swell  during  the  early  stages  of  syphilis. 
The  result  of  the  swelling  is  to  cause  a  diminished 
blood  supply  to  the  dorsal  mucous  membrane, 
with  the  result  that  the  papillae  atrophy  and  a 
glazed  surface  is  left ;  being  tender  and  as  a 
result  of  external  irritation  and  diminished 
blood  supply  from  Avithin,  the  mucous  membrane 
attempts  to  form  a  structure  analogous  to  the 
stratum  corneum  of  the  skin — white  patches  or 
leucoplakia.  The  fibrous  tissue  in  the  paren- 
chyma contracts,  so  that  the  tongue  in  time 
becomes  smaller.      This  further  decreases  the 
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blood  supply  to  the  mucous   membrane,  with 
the  result  that  it  cracks  and  forms  fissures. 

Chronic  Superficial  Glossitis. — This  condition,  in 
my  opinion  although  syphilitic,  is  directly  caused 
by  the  internal  administration  of  mercury, since 
it  is  much  more  common  in  this  country,  where 
pill  treatment  has  been  the  rule,  than  in  countries 
where  mercury  is  always  administered  in  the 
form  of  inunctions  and  injections.  A  patient 
with  chronic  superficial  glossitis  will  improve 
but  little  under  further  mercurial  treatment, 
even  if  immctions  or  injections  are  prescribed, 
while  carcinoma  only  too  frequently  develops. 
Although  salvarsan  will  not  bring  the  tongue 
back  to  its  former  condition,  it  affords  the  patient 
intense  relief  and  may  render  the  tongue  quite 
supple.  Even  if  carcinoma  has  developed, 
treatment  with  salvarsan  would  give  the  patient 
much  relief,  as  it  improves  the  foundation  on 
which  the  malignant  growth  rests. 

Liver. — During  the  eruptive  stage  jaundice  of 
both  hepatogenous  and  hsematogenous  origin 
may  occur.  The  former  is  the  commoner  and 
is  either  due  to  a  catarrh  of  the  bile  ducts  or  to 
enlargement  of  the  l3!^mphatic  glands  pressing 
on  the  ducts  at  their  point  of  exit.  Late  jaundice 
is  due  to  gummata,  which  may  be  localised  or 
diffuse,  the  latter  causing  cirrhosis. 

It  is  safe  to  treat  jaundice  in  the  early  stages 
with  salvarsan,  but  dangerous  in  the  late, 
owing  to  the  diminished  resisting  power  of  the 
parenchyma  cells,  which  are  so  necessary  to 
complete  the  excretion  of  the  arsenic.  Inter- 
ference with  the  arsenic  execretion  might  lead 
to  further  destruction  of  already  damaged  cells 
and  result  in  acute  yeUow  atrophy,  which  is 
invariably  fatal. 

Kidneys. — During  the  eruptive  stage  albu- 
minuria in  varying  degrees  occurs  almost 
without  exception.  The  percentage  of  albumin 
passed  is  rarely  high,  but  provided  it  is  of 
syphilitic  origin,  salvarsan  is  not  contra- 
indicated.  In  the  late  stages  the  presence  of 
albumin  is  due  to  a  chronic  interstitial  nephritis, 
which  means  that  there  is  general  arterio- 
sclerosis. Such  cases  "will  require  most  careful 
treatment  and  salvarsan  had  better  be  withheld. 
Vascular  System. — Interstitial  myocarditis  is 
a  not  uncommon  syphilitic  complication,  and 
although  it  may  not  lead  to  palpable  physical 
signs,  it  usually  gives  rise  to  anginoid  attacks — 
pain  and  a  feeling  of  heaviness  over  the  heart — 
and  palpitation.  If  diagnosed,  salvarsan  should 
not  be  given.  Cases  of  marked  arterio-sclerosis, 
owing  to  the  frequent  implication  of  the  coron- 
ary arteries  and  aneurisms,  strongly  contra- 
indicate  treatment  with  salvarsan.  One  of  the 
actions  of  salvarsan  is  to  cause  reactionary 
inflammation,  which  causes  a  swelling  of  the 
lesion ;  therefore  it  can  easily  be  understood  that 
a  slight  amount  of  reactionary  inflammation 


and  swelling  would  produce  closure  of  a  coronary 
artery  already  narrowed  by  an  endarteritis. 

Nervous  Diseases. — Syphilitic  affections  of  the 
nervous  system  can  be  divided  into  two  groups, 
non-degenerative  and  primary-degenerative. 

To  the  former  belong  cerebral  syphilis,  spinal 
syphilis,  cere bro -spinal  sjrphilis,  myelitis  and 
pseudo-tabes. 

During    the    acute    stage    of   these    diseases 
salvarsan  should  not   as  a  rule  be  given,  and 
under  no  conditions  should  ever  more  than  half 
a    dose    be   prescribed,    since    the   reactionary 
inflammation  which  might  result  around  a  basal 
gummatous  meningitis,  for  instance,  in  raising 
the  intracranial  pressure,  would  be  sufficient  to 
inhibit  the  action  of  the  centres  around  the  fourth 
ventricle.     Repeated  small  injections  combined 
with  mercury  will  often  result  in  such  cases  being 
temporarily  cured.  Most  of  the  non-degenerative 
nerve  lesions  occur  soon  after  infection,  and  are 
very  liable  to  recur,  therefore  early  and  vigorous 
treatment  is  strongly  indicated.     On  the  other 
hand,  the  degenerative  lesions,  such  as  tabes  and 
G.P.I. ,  occur  some  j^ears  after  infection  and  can- 
not be  benefited  by  salvarsan  treatment.  Indeed, 
in  the  latter,  salvarsan  is  dangerous  and  should 
be  withheld.    Of  the  utmost  importance  in  differ- 
ential diagnosis  is  an  examination  of  the  cerebro- 
spinal fluid.     A  strong  positive  lymphocytosis, 
and  a  strong  positive  Nonne-Apelt  reaction, point 
to  the  lesion  being  a  primary  degenerative  one, 
and  occurs  more  commonly  in  G.P.I,  than  tabes. 
A  positive  Wassermann's  reaction  is  likewise 
more  common  in  G.P.I,  than  tabes.     All  the 
three    tests    may    occur    in    non-degenerative 
lesions,  but  are  not  usually  so  strongly  marked. 
In  cases   of    cerebro-spinal   syphilis   it  is  not 
uncommon    to    get    a    positive    Wassermann's 
reaction  in  the  cerebro-spinal  fluid  and  a  nega- 
tive in  the  blood.     The  three  reactions,  especi- 
ally in  the  non-degenerative  lesions,  can  be  made 
to  disappear  by  the  use  of  salvarsan. 

Congenital  Syphilis.  —  Pregnant  syphilitic 
women  treated  with  a  course  of  salvarsan  and 
mercury  as  mapped  out  above  will  not  abort 
but  produce  healthy  non- syphilitic  children. 
No  child  born  with  syphilis  should  be  treated 
with  salvarsan,  nor  be  suckled  by  its  mother 
to  whom  an  injection  has  been  given.  Internal 
administration  of  mercury  should  be  resorted 
to,  also  mercurial  inunctions  and  the  wearing 
of  certain  articles  of  clothing  impregnated  with 
mercury.  When  the  symptoms  have  dis- 
appeared and  the  general  condition  of  the 
infant  has  improved,  intramuscular  injections 
of  salvarsan  can  be  safely  employed,  and  the 
dose  should  range  from  0-001  to  0-005  grm. 
per  pound  weight.  Salvarsan  is  of  very  little 
use  in  syphilis  hereditaria  tarda. 

Enlargement  on  Treatment.  (a)  Mercurial 
inunctions  are  valueless  unless  a  trained  rubber 
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can  undertake  the  case.  For  mercurial  injec- 
tions the  following  formula  for  a  painless  grey  oil 
(Captain  Adam's  formula)  is  the  best — 

R  Hydrarg.  20  parts 

Anhydrous  lanoline  30  parts 
Chlorbutol  2  parts 

aa  b}'^  weight. 
Liq.  Paraffin  to  100  by  measure. 
5  minims  =  1  grain  Hg. 
S.  give  5-10  minims  weekly. 

Injections  can  be  made  either  into  the  but- 
tocks or  scapular  muscles. 

(b)  Should  potassium  iodide  not  be  tolerated, 
give  a  mixture  of  the  sodium  and  ammonium 
salts.  If  the  patient  shows  an  idiosyncrasy  to 
any  inorganic  salt  of  iodine,  some  organic 
preparation  should  be  used,  as  iodoglidine. 

(c)  Salvarsan.  Before  submitting  a  patient 
to  treatment  he  must  be  thoroughly  examined, 
and  before  the  injection  is  made  be  prepared  as 
for  a  surgical  operation. 

After  each  injection  the  patient  must  remain 
in  bed  at  least  twenty-four  hours  and  take  no 
exertion  for  three  days.  A  syringe  with  a 
three-way  stopcock  is  more  convenient  than  the 
usual  infusion  apparatus,  one  of  the  chief 
reasons  being  that  in  the  latter,  when  the  needle 
is  in  the  vein,  blood  flows  back  into  the  syringe. 
and  if  hsemolj'sis  occurs  either  with  the  saline 
solution  alone  or  salvarsan  mixture,  an  isotonic 
solution  is  not  being  employed,  and  the  patient 
will  have  a  severe  reaction  afterwards.  ' 

The  saline  solution  must  not  be  less  than 
0"7  per  cent,  or  more  than  0'9  per  cent.,  and 
absolutelj"  pure  sodium  chloride  should  be  used 
(Merck). 

The  water  must  be  freshly  distilled  and  boiled 
before  use.  The  reaction  which  foUows  the 
injection  is  due  to  the  impurities  in  the  distilled 
water,  which  can  only  be  avoided  by  using  it 
absolutely  fresh.  The  toxic  symptoms  des- 
cribed as  occurring  after  salvarsan  are  undoubt- 
edly primarily  due  to  using  impure  water  and 
a  non-isotonic  solution,  which  injure  the  tissue 
cells  and  render  them  incapable  of  resisting  the 
arsenic. 

The  sodium  hydrate,  0'8  per  cent,  solution, 
should  be  boiled  before  use,  and  the  strictest 
aseptic  precautions  taken  with  the  glass  vessels 
and  apparatus  employed. 

If  all  the  precautions  laid  down  are  obeyed 
any  patient  can  receive  seven  or  more  intra- 
venous injections  with  impunity. 


Dose  for  man 
Dose  for  woman 


0-4-0-6. 
0-3-0-45, 


Dose  should  be  repeated  in  between  seven 
and  fourteen  days, 
j       The    glass    tube    containing    the    salvarsan 
should    be    thoroughly   examined    before    the 


contents  are  dissolved  in  four  ounces  of  saline 
solution,  to  see  that  there  has  been  no  air  inlet — 
if  suspicious  steep  the  tube  in  absolute  alcohol. 
Having  dissolved  the  powder,  add  10  c.c.  of 
double  decinormal  sodium  hydrate  solution 
(0'8  per  cent.),  when  a  precipitate  forms.  Add 
more  XaOH  until  solution  becomes  clear 
again — about  10  c.c,  more  are  usually  re- 
quired— and  make  up  to  ten  ounces  \\  ith  saline 
solution.  Procedure  for  a  tube  containing  0-6 
grm. — filter  solution  and  have  temperature  jnsfc 
below  body  temperature. 

Course  of  Treatment.  Excise  chancre  and 
give  two  intravenous  injections  of  salvarsan. 
If  Wassermann's  reaction  is  negative  a  day  or 
two  after  last  injection,  patient  is  cured ;  if 
not,  start  at  once  with  mercury  and  continue 
salvarsan  injections  until  reaction  becomes 
negative  in  the  blood  taken  a  day  or  two  after 
the  last  intravenous  injection.  When  this  has 
taken  place  give  iodides  for  three  weeks  and 
test  blood  three  times  more  Avithin  the  next 
twelve  months.  In  the  eruptive  stage  and  in 
patients  with  late  lesions  two  to  four  grammes 
of  salvarsan  will  usually  be  required  to  cure 
the  patient,  and  in  every  stage  except  the 
chancre  it  is  always  better  to  give  six  intra 
muscular  injections  of  mercury  before  commenc- 
ing the  salvarsan.  Remember  every  case  must 
be  judged  upon  its  own  merits,  and  although  one 
or  two  injections  might  suffice  to  cure  one 
patient,  six  or  seven  might  be  required  for 
another  suffering  from  exactly  the  same  lesions, 
Neosalvarsan.  Neosalvarsan,  which  bears  the 
laboratory  number  914,  is  salvarsan  so  prepared 
that  the  addition  of  sodium  hydrate  becomes 
unnecessary.  The  substance  is  a  yellow  powder 
extremely  soluble  in  water,  and  the  resulting 
solution  is  neutral.  1"5  gramme  neosalvarsan 
equals  TO  gramme  salvarsan. 

Neosalvarsan  oxidizes  quickly,  and  the 
oxidized  product  is  toxic,  therefore  the  solution 
must  be  prepared  immediately  before  use  and 
not  shaken  or  stirred  more  than  is  absolutely 
necessary.  The  water  in  which  the  powder  is 
to  be  dissolved  must  be  warm  enough  to  inject, 
i.  e,  about  18°  C.  to  30°  C,  as  it  is  wiser  not 
to  warm  the  solution  later,  for  fear  of  increasing 
oxidation.  Absolutely  pure  distilled  water 
must  be  employed,  without  the  addition  of 
saline,  35  c.c.  to  0"1  gramme  of  powder.  The 
resulting  solution  is  hypotonic  and  it  causes 
haemolysis,  as  seen  in  the  blood  which  flows  into 
the  syrmge.  This  does  not  matter  when  the 
solution  circulates  in  the  blood  stream,  and  1 
have  never  seen  hsemoglobinuria  or  other 
symptoms  follow. 

'^  In  healthy  individuals  I  commence  with  a 
dose  of  0-8  gramme,  and  if  well  borne  increase 
the  dose  weekly  up  to  1*5  gramme  until  the 
Wassermann's    reaction    is    negative    on    the 
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forty-eighth  hour  and  seventh  day  after  the 
last  injection.  AVlien  such  is  the  case  I  test 
the  blood  again  on  the  fourteenth,  twenty-first, 
and  twenty -eighth  days,  and  am  only  satisfied 
when  all  are  negative.  All  stages  together,  about 
seven  injections  are  required.  To  these  are 
added  eight  to  ten  weekly  intramuscular 
injections  of  mercury,  of  one  to  two  and  a  half 
grains  each. 

In  several  cases  I  have  given  two  injections 
weekly  of  doses  ranging  from  0'8  gramme  to 
1-5  gramme,  with  no  toxic  symptoms  arising 
therefrom.  In  such  cases  I  test  the  blood  on 
each  day  the  injection  is  given  and  repeat 
the  injections  until  two  Wassermann  reactions 
running  are  negative,  and  then  again  weekly 
for  a  month,  passing  the  patient  -when  all  are 
negative.  At  the  same  time  I  give  eight  to  ten 
weekly  intramuscular  injections  of  mercury. 

It  is  possible  to  give  three  doses  weeklj',  and 
although  they  are  borne  well  by  many  patients, 
I  have  noticed  toxic  rashes  supervene,  and  one 
case  complained  of  headaches  and  giddiness, 
and  had  a  persistent  rise  of  temperature  for  a 
few  days  which  was  followed  by  jaundice. 
Therefore  in  the  present  early  state  of  our 
knowledge  it  is  wiser  not  to  give  more  than 
two  injections  M'eekly. 

The  same  precautions  that  applied  to  sal- 
varsan  apply  equally  to  neosalvarsan,  ^.  e.  half 
doses  should  be  given  in  nervous  cases,  etc. 

Symptoms  disappear  quicker  under  neosal- 
varsan than  salvarsan,  and  neosalvarsan  would 
appear  to  have  greater  action  than  salvarsan 
in  converting  a  positive  into  a  negative  Wasser- 
mann's  reaction. 

I  have  come  across  no  unpleasant  symptoms 
following  the  use  of  neosalvarsan  when  one 
or  two  injections  weekly  are  given,  and  the 
after-effects  are  practically  nil.  It  has  one 
disadvantage,  viz.  that  the  vein  is  thrombosed 
at  the  site  of  injection  after  the  second  or  third 
dose — it  may  or  may  not  become  patent  again. 

J.  E.  R.  McD. 

TUMOURS 

With  the  increase  in  our  knowledge  of 
bacterial  and  other  irritants  or  stimulants  upon 
the  tissues,  especially  in  relation  to  the  proli- 
ferative changes  that  they  induce,  it  has  been 
necessary,  from  time  to  time,  to  revise,  to  some 
extent,  our  ideas  as  to  the  nature  of  the  growths 
classified  as  tumours.  Some  have  been  removed 
from  the  group,  but  there  still  remain  many 
which  (on  the  one  hand)  cannot  be  looked  upon 
as  mere  hypertrophies  or  (on  the  other)  as 
inflammatory  growths.  They  occur  in  positions 
and  under  conditions  in  wliich  they  can  be  of 
no  use  to  the  organisms  in  which  they  appear, 
they  serve  no  function,  they  live  an  entirely 


independent  life,  do  not  keep  pace  in  growth 
with  the  normal  tissues,  degenerate  early,  often 
making  great  drains  on  the  organism  in  which 
they  grow  for  their  nutrition,  and  cause  damage 
by  their  mechanical  presence,  by  their  chemical 
products  or  as  the  result  of  their  tremendous 
power  of  growth,  invasion  and  absorption  of 
surrounding  tissues.  In  spite  of  these  very 
marked  characteristics  it  has  been  found  im- 
possible to  assign  to  them  any  definite  causal 
agency.  Many  attempts  have  been  made,  but 
as  yet  no  etiology,  either  predisposing  or  direct, 
is  recognized ;  many  hypotheses  have  been  ad- 
vanced and  supported  by  more  or  less  definite 
evidence,  but  tumours,  neoplasms  or  new 
growths  are  still  kept  in  a  class  apart,  for  the 
reason  that  they  cannot  be  placed  amongst 
pathological  lesions  concerning  the  causation 
of  which  we  have  any  definite  knowledge. 
Something  is  known  of  their  structure  and 
something  of  their  life-history,  but  when  we 
attempt  to  systematize  our  knowledge  of  any- 
thing beyond  this,  we  are  met  by  so  many 
apparently  exceptional  cases  that  the  "  rules  " 
lose  much  of  their  value. 

From  the  point  of  view  of  the  surgeon  this 
is  not  so  important  as  it  is  to  the  pathologist. 
Nevertheless,  the  etiology,  ontogeny  and  life 
history  of  the  tumour  have  a  close  bearing  on 
the  treatment  and  prognosis  of  the  case  in 
which  it  occurs. 

The  tumour  or  neoplasm  may  be  defined  as 
an  atjrpical  new  growth  composed  of  tissue  or 
tissues  derived  from  pre-existing  normal  tissue — 
a  growth  consisting  of  embryonic  or  more  or  less 
developed  tissue  elements,  which,  however,  have 
frequently  a  different  arrangement  and  occur  in 
different  relative  proportions  from  those  of  the 
normal  tissues,  a  growth  which  has  an  active, 
independent  vegetative  existence,  quite  irre- 
spective of  the  needs  of  the  organ  or  tissue  in 
which  it  grows,  and  of  all  surrounding  local 
conditions  except  as  regards  its  nutrition  and 
the  removal  of  its  waste  products.  Rapidly  aa 
it  grows  it  serves  no  useful  pui-pose  in  respect 
to  its  host,  either  as  regards  functional  activity 
or  reparative  power.  It  never  develops  into 
normal  tissue  either  as  to  structure  or  arrange- 
ment, and  to  that  extent  is  invariably  hetero- 
logous. It  degenerates  readily,  especially  in 
the  parts  distant  from  the  nutrient  supply,  the 
rapidity  of  growth  rendering  it  difficult  for  the 
host  to  supply  a  sufficient  amount  of  nutrient 
material  with  which  to  maintain  the  full 
vegetative  activities  of  the  tumour,  which 
ultimately  may  undergo  fatty  or  caseous 
degeneration,  calcification,  or  mucoid,  colloid 
or  other  degenerative  changes. 

As  pointed  out  by  Thoma,  these  growths  are, 
but  in  slight  degree,  governed  by  the  laws 
regulating  the  tissues  by  which  they  are  sur- 
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rounded.  They  are  autonomous,  and  their 
vegetative  or  proliferative  activity  is  so  great 
that  the  tumour  cells  appear  to  be  "  endowed 
with  the  power  of  apparently  continuous  and 
unlimited  proliferation  "  (Beattie  and  Dickson), 
although  all  are  composed  of  tissues  which  have 
their  homologues  in  the  body  at  some  stage  or 
other  of  its  development.  Hence  microscopical 
examination  may  be  insufficient  for  the  diagnosis 
of  tumour  tissue.  Certain  cancer  cells,  for  ex- 
ample, bear  a  very  close  resemblance  to  normal 
epithelial  cells ;  and  examination  of  so-called 
"  cancer  juice  "  may  fail  to  give  us  any  definite 
information  as  to  the  nature  of  the  tissue  trom 
which  it  has  been  derived.  If,  however,  the 
cancer  cells  can  be  examined  in  situ  in  relation 
to  the  connective-tissue  stroma  in  which  they 
lie,  the  diagnosis  may  often  be  made  compara- 
tively easily.  Similarly,  round-ceUed  or  mixed- 
celled  sarcoma  tissue  resembles  normal  granula- 
tion tissue,  in  that  both  consist  of  a  mass  of 
cells  of  an  embryonic  connective-tissue  type  in 
which  run  a  number  of  more  or  less  elementary 
blood-channels.  Any  search  for  distinctive  or 
characteristic  tumour  elements  must  end  in 
failure,  but  a  careful  stud}^  of  the  position, 
proportion,  stage  of  development  and  arrange-  j 
ment  of  the  various  tissue  elements  must  always 
be  of  very  great  value  in  the  determination  of 
the  nature  of  the  growth. 

When    it    is    remembered    that    granulation 
tissue  may  be  produced  as  the  result  of  a  pro- 
liferative activity  set  up   by  various  kinds  of  ' 
micro-organisms,  that  certain  chemical  irritants  ; 
induce  great  proliferative  activity  on  epithelial  | 
surfaces,  that  epithelium  may  invade  the  granu-  ' 
lation  tissue  covering  ulcerated  surfaces,  that 
fibrous  tumours  may  occur  in  a  cicatrix,  that 
a  low  tj^e  of  epithelioma  may  occur  as  the 
result  of  constant  irritation  of  the  shins  in  the  | 
fireman  working  in  front  of  the  fire-box  of  a 
locomotive,  it  will  be  realized  how  difiicult  it 
is  to  draw  a  hard  and  fast  line  between  tumours, 
inflammatory  growths  and  "  granulomata."  ; 

Classification  of  Tumours  | 

Any  classification  of  tumours,   to  be  satis-  i 
factory,  must  be  based  on  the  derivation  of  the  | 
tissues  from,  and  in,  which  a  tumour  develops,  i 
When    embryology   was   a   young   study   this  ^ 
appeared  to  be  a  comparatively  easy  matter,  but  . 
with  modern  developments  it  becomes  more  and  ! 
more  evident  that  a  final  classification  on  this  i 
basis  is  as  yet  not  to  be  thought  of ;  Adami, 
following  Waldeyer,  has,  however,  grappled  with 
this  difficult   question  and  has  draAvn  up  an 
embryological   classification  which   harmonizes 
well  with  known  clinical  data.    His  classification  : 
is  of  special  value  in  so  far  that  it  includes  and  \ 
explains  certain   tumours  that  have  for  long 
puzzled  the  pathologist  working  on  old  embrj^o-  j 


logical  lines,  and  is  based  on  a  division  of  the 
various  tissues  of  the  body  into  two  great 
groups,  according  to  their  derivation — 

1.  The  Hylic  (from  v\q,  crude  or  undiffer- 
entiated material)  or  body-pulp  group. 

2.  The  Lepidic  (from  Aeirt?,  AemSo?,  rind,  skin 
or  membrane)  or  the  "  lining-membrane '"' 
group. 

In  utilizing  this  classffication  I  have  inverted 
Adami's  order  of  the  groups,  that  the  less 
complicated  connective-tissue  tumours  may  be 
considered  before  the  more  complex  tumours, 
in  which,  in  addition  to  the  simpler  tissues, 
"  groups  "  of  epithelial  or  endothelial  cells  have 
to  be  dealt  with. 

Adami  gives  the  following  classification  of 
the  normal  tissues,  and  on  this  bases  his 
classification  of  tumours  : — 

I. — Hylic  or  Primitive  Pulp  Tissues 

Organs  and  tissues  in  which  the  special 
characteristic  is  that  the  specific  cells  lie  in, 
and  are  separated  by,  a  definite  stroma,  homo- 
geneous, or  fibrillar,  in  which  there  may  or  may 
not  be  blood  and  lymph  vessels. 

1.  Epiblastic.     Nerve  cells,  neuroglia. 

2.  Hypohlastic.     Notochord. 

3.  Mesenchymatous.  Fibrous  connective 
tissues,  cartilage,  bone,  reticulum  of  lymph 
glands,  bone  marrow,  fat  cells,  involuntary 
muscle  tissue,  spleen,  blood-vessels,  blood 
corpuscles. 

4.  Mesothelial.  Striated  muscle,  including 
cardiac  muscle. 

II. — Lepidic  or  Lining-Membrane  Tissues 

Tissues  in  which  the  blood-vessels  do  not 
penetrate  the  groups  of  specffic  cells,  in  which, 
although  the  stroma  of  mesench5Tnatous  origin 
may  be  present  between  the  groups  of  cells, 
there  is  none  between  the  individual  cells. 

L  Epiblastic.  Epidermis.  Epidermal  appen- 
dages of  hair,  nails,  enamel  of  teeth,  etc. 
Epidermal  glands.  Epithelium  of  the  mouth 
and  salivary  glands.  Epithelium  and  glands  of 
nasal  tract  and  associated  spaces.  Epidermal 
portion  of  hypophj^sis  cerebri.  Lens  of  eye. 
Epithelium  of  membranous  labyrinth  of  ear, 
anus,  male  urethra  (except  prostatic  portion). 

2.  Hypohlastic  Epithelium  of  digestive  tract 
and  glands  connected  with  it.  Specific  cells  of 
liver,  pancreas,  tonsils,  thymus,  thyroid.  EjdI- 
thelium  of  trachea,  lungs,  bladder,  female 
urethra,  male  urethra  (prostatic  portion). 

3.  Mesothelial.  Lining  cells  of  pleurae,  peri- 
cardium, peritoneum.  Specific  cells  of  supra- 
renals,  kidneys,  testes,  ovaries  (Graafian  folli- 
cles) .  Epithelium  and  glands  of  Fallopian  tubes, 
uterus,  vagina,  vasa  deferentia,  vesiculse  semin- 
ales,  etc. 
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4,  Endothelial.  Lining  endothelium  of  blood- 
vessels and  lymphatics. 

In  subdividing  these  tumours,  Adami  takes 
into  consideration  :  (1)  the  grouping  of  the  cells 
(hylic  and  lepidic) ;  (2)  their  origin — epiblastic, 
h}-poblastic  or  mesoblastic  ;  (3)  the  method  of 
growth — t5rpical  or  atypical — of  the  tumour 
tissue.  The  tumours  growing  in  a  tjrpical 
fashion  fall  naturally  into  the  clinical  group  of 
non-malignant  or  benign  tumours,  the  atypical 
growths  coming  under  the  heading  of  malignant 
tumours,  most  of  which  give  rise  to  metastatic 
growths. 

Group  I.— Hylic  or  "Pulp"  Tumours 

1.  Of  Epiblastic  Origin — 

Tumours  whose  characteristic  constituents 
are  overgrowths  of  tissues  derived  from  the 
embryonic  pulp  of  epiblastic  origin. 

(a)  Typical.     True  neuroma,  glioma. 

(6)  Atypical.     Gliosarcoma. 

2.  Of  Hypohlastic  Origin — 

Tumours  derived  similarly  from  embryonic 
pulp  of  hypohlastic  origin.     Cliordoma. 

3.  Of  Mesenchymal  Origin — 

{A)  Ilesenchymal  Hylomas.  Derived  from 
tissues  originating  from  the  persistent  meso- 
blastic pulp,  or  mesenchyme. 

(a)  Typical.  Fibroma,  lipoma,  chondroma, 
osteoma,  mj^xoma,  leiomyoma,  angeioma,  mye- 
loma. 

{b)  Atypical.  Sarcoma  (derived  from  mesen- 
chymatous  tissues),  with  its  various  subdivisions 
fibrosarcoma,  spindle-celled  sarcoma,  oat- 
shaped-celled  sarcoma,  chondrosarcoma,  osteo- 
sarcoma, myxosarcoma,  lymphosarcoma,  chlo- 
roma,  angiosarcoma;  of  origin  still  debated, 
melanosarcoma. 

(B)  Mesothelial  Hylomas.  Tumours  which 
are  overgrowths  of  tissues  derived  from  em- 
bryonic pulp  of  definitely  mesothelial  origin. 
Rhabdomyoma. 

Group  II. — Lepidic  or  "  Rind  "  Tumours 

[A)  Lepidomas  of  the  First  Order — 

1.  Of  Epiblastic  Origin — 

Tumours  whose  characteristic  constituents 
are  overgrowths  of  tissues  derived  directly  from 
the  epiblastic  lining  membranes,  or  epiderm. 

(a)  Typical.  Papilloma,  epidermal  adeno- 
mata (of  sweat,  salivary,  sebaceous  and  mam- 
mary glands,  etc.). 

(6)  Atypical.  Squamous  epithelioma,  carci- 
noma of  glands  of  epiblastic  origin. 

2.  Of  Hypoblastic  Origin — 

{a)  Typical.  Adenoma  and  papilloma  of 
digestive  and  respiratory  tracts,  thyroid, 
pancreas,  liver,  bladder,  etc. 

(6)  Atypical.  Carcinoma  developing  in  the 
same  organs  and  regions. 


{B)  Lepidomas  of  the  Second  Order,  or 
Transitional  Lepidomas — 

3.  Of  Mesothelial  Origin — 

Tumours  (mesotheliomas)  whose  character- 
istic constituents  are  cells  derived  in  direct 
descent  from  the  persistent  mesothelium  of  the 
embryo. 

(a)  Typical.  Adenoma  of  kidney,  testicle, 
ovary,  urogenital  ducts ;  adenoma  of  uterus 
and  prostate ;  adenomas  originating  from  the 
serous  membranes,  "  mesothelioma  "  of  pleurae, 
peritoneum,  etc. 

[b)  Atypical.  Cancer  of  the  above-mentioned 
organs  or  structures ;  squamous  endotheUoma, 
so-called,  of  serous  surfaces,  epithelioma  of 
vagina ;  adrenal  mesotheliomas,  hypernephroma. 

4.  Endothelial  Lepidomas — 

Tumours  originating  from  the  endothelium 
of  the  blood  and  lymph  vessels ;  lymphangeio- 
endothelioma,  hemangeio-endothelioma,  perithe- 
lioma, cylindroma,  psammoma,  cholesteatoma. 

Typical  Hylic  Tumours  of  Epiblastic 
Origin — 

The  Neuroma  {a)  composed  of  nerve  fibrils, 
occurring  usually  at  the  cut  end  of  the  nerve,  or 
(b)  composed  of  ganglion  cells,  is  rare.  Most  of 
the  so-called  neuromas  "  on  nerve  trunks  "  are 
fibromas  or  myxomas,  or,  when  found  in  the 
central  nervous  system,  ghomas. 

The  Glioma. — A  non-malignant  tumour  com- 
posed of  connective  tissue  similar  to  that  found 
in  the  nerve  centres.  It  occurs  in  the  brain  and 
spinal  cord,  especially  around  old  cysts  and  in 
cases  of  syringo-myelia,  more  frequently  in  the 
former  than  in  the  latter  and  in  children  than 
in  adults.  It  grows  slowly,  gradually  replacing 
the  nerve  tissue,  into  which  it  merges  at  its 
margins.  It  is  grey,  translucent  or  greyish  or 
dark-red  according  to  its  vascularity.  Even 
when  haemorrhages  occur  it  may  usually  be 
distinguished  from  a  sarcoma  (see  below)  ia 
the  same  position  by  the  greater  firmness  of  the 
peripheral  portion  of  the  tumour.  The  tumour 
is  made  up  of  numerous  branching  cells,  the 
processes  of  which  form  a  somewhat  dense  felted 
network.  Many  of  the  tumour  cells  appear  to 
surround  the  blood-vessels,  of  which,  however, 
the  endothelial  plates  may  usually  be  distin- 
guished. 

Atypical  Hylic  Tumour  of  Epiblastic 
Origin — 

The  Gliosarcoma. — A  small  round-celled  mahg- 
nant  tumour,  usually  arising  in  the  retina, 
infiltrating  the  surrounding  tissues  and  setting 
up  metastatic  growths  at  a  distance. 

Hylic  Tumour  of  Hypoplastic  Origin — 
The  Chordoma  (derived  from  the  notochord  ?) 
is  made  up  of  a  number  of  rounded  cells  lying 
in  spaces  in  a  homogeneous  substance  forming 
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a  tissue  very  like  elementary  cartilage.     The 
tumour  is  non-malignant. 

Typical  Hylic  Tumours  of  Mesenchymal 
Origin— 

The  tumours  of  this  group  correspond  most 
closely  to  what,  hitherto,  have  usually  been 
termed  simple  histoid  tumours.  They  grow 
comparatively  slowly,  are  usually  single, 
rounded,  flattened  or  lobulated,  and  are  sur- 
rounded by  a  fibro-cellular  capsule,  the  result 
of  a  chronic  local  proliferative  inflammation  of 
the  connective  tissue  set  up  by  the  presence  of 
the  tumour.  They  are  non-malignant  and  give 
rise  to  little  inconvenience  or  injury  except 
by  their  weight  and  mechanical  pressure.  On 
section,  vascular  fibrous  trabecule  are  seen 
rumiing  from  the  capsule  in  between  the 
individual  lobules  of  which  the  tumour  is 
composed.  Such  tumours  undergo  fatty, 
calcareous,  colloid  or  mucoid  degeneration,  and 
haemorrhages  and  ulceration  may  occur  as  the 
result  of  mechanical  injury  or  the  irritant  action 
of  chemical  substances  or  putrefactive  products. 
The  name  given  to  the  tumour  usually  sufiices 
to  indicate  its  structure. 

The  Fibroma,  or  fibrous  tumour,  usually  arises 
in  pre-existing  fibrous  tissue,  subcutaneous  and 
submucous  tissues,  periosteum,  fasciae  and  inter- 
fascicular tissue  of  nerves,  especially  in  the  skin, 
in  the  mamma  and  ovary,  or  in  the  wall  of  the 
uterus,  as  a  small  rounded  growth  in  the  pyramids 
of  the  kidney,  as  a  cheloid  growth  in  scar  tissue, 
or  as  in  the  so-called  loose  cartilages  of  the 
knee  joint,  as  a  hard,  firm,  dry,  glistening  white, 
or  brownish,  slightly  vascular  tumour ;  when  less 
firm,  it  is  pinkish  and  even  gelatinoid.  When 
lobulated  each  lobule  is  made  up  of  concentric 
layers  of  fibrous  tissue,  usually  softer  and  more 
open  in  the  centre.  Under  the  microscope  the 
fibrous  tissue,  if  firm  and  hard,  contains  com- 
paratively few  nuclei,  but  the  softer  tumours  are 
made  of  a  more  delicate  fibrous  stroma  with 
numerous  cells,  of  which  the  nuclei  are  elongated 
or  rounded.  A  lamellar  form  occurs  as  a  hard 
cartilaginoid  mass,  usually  where  a  laminated 
fibrous  tissue  is  met  with  normally,  as  in  the 
pleura,  on  the  surface  of  the  spleen  and  liver, 
or  on  the  inner  surface  of  the  blood-vessels. 
It  is  usually  a  flattened,  yellowish,  translucent 
thickening,  with  or  without  pigment. 

The  Lipoma,  or  fatty  tumour,  grows  in  the 
subcutaneous  tissues,  especially  in  parts  sub- 
jected to  pressure — the  shoulders  and  buttocks, 
the  abdominal  wall  and  the  breast.  It  may 
also  be  found  as  an  arborescent  growtli  in  the 
appendices  epiploica?  and  in  the  synovial 
fringes  of  joints.  Even  in  tissues  which 
normally  do  not  contain  fat — the  dura 
mater,  the  submucous  tissue  of  the  intestine 
and,    rarely,    the    liver    and    heart,    between 


muscles  and  in  bone — this  tumour  may  be 
present  as  a  single  or  multiple  flattened, 
rounded  or  pedunculated  growth.  When  large 
it  is  always  lobulated.  The  yellowish  tissue 
of  the  lobules  is  usually  softer  and  more 
plastic  than  ordinary  fatty  tissue,  the  cells 
larger,  and  the  tissues  as  a  whole  more  vascular 
than  in  normal  fat.  In  some  of  the  connective- 
tissue  cells  the  process  of  fatty  infiltration  may 
be  incomplete. 

The  Chondroma,  or  cartilaginous  tumour, 
arises  in  the  periosteum  of  bones,  especially 
at  the  ends  of  the  metacarpal  bones  and  in  the 
phalanges  of  the  fingers  and  toes.  In  the  bones 
themselves,  in  the  parotid  and  other  salivary 
glands,  in  the  testicles,  skin,  lung  and  mamma, 
and  even  in  the  cartilages  of  the  ribs  and  larjoix. 
The  growths  are  usually  multiple,  firm  and 
elastic,  though  they  may  undergo  mucoid 
degeneration.  The  tumour  "  cuts  "  with  the 
peculiar  creak  of  cartilage  or,  if  calcified, 
with  a  gritty  feeling.  The  translucent  bluish, 
pearly  or  pink  cartflaginous  substance  stands 
out  very  distinctly  from  the  white  glisteiung 
trabeculae  and  the  walls  of  the  capsule.  Both 
cells  and  matrix  vary  somewhat  in  type.  In  a 
mucoid  matrix  the  cells  branch ;  in  a  firm  and 
hyaline  matrix  Avell-formed  capsules  may  be 
seen  around  the  cells.  Between  these "  two 
extremes  all  intermediate  types  are  found. 
Calcification  often  takes  place.  When  a  carti- 
laginous tumour  is  softer  it  grows  more 
rapidly,  often  giving  rise  to  secondary  metas- 
tatic, more  gelatinous,  growths,  especiaUy  in 
the  lung.  The  more  rapid  the  growth,  the 
more  uTegular  are  the  cells,  some  of  which 
may  be  of  enormous  size,  like  those  found  in 
the  cartilage  of  the  cephalopods.  Imperfect 
bone  may  also  be  developed  in  these  growths. 
These  myxochondromas,  as  they  are  called, 
must  be  looked  upon  as  malignant  chondromas 
and  are  really  atypical  members  of  the  group 
(see  below). 

Osteomas,  mdependent  of  the  tissue  in  which 
they  occur,  are,  as  pointed  out  by  Adami, 
rare,  although  what  he  describes  as  osteomatoid 
conditions,  in  which  there  is  a  localised  or 
general  overgrowth  of  the  bone,  are  of  common 
occurrence.  Both  groups  are  found  actually 
in  bone,  but  chiefly  at  the  point  of  junction  of  a 
bone  and  its  cartilage,  in  fasciae,  periosteum, 
tendons  and  ligaments,  in  the  pia  mater  and 
dura  mater,  in  the  choroid  and  sclerotic  coats 
of  the  eye,  at  the  apices  of  the  lungs,  in  the  skin 
and  mucous  membranes,  and  sometimes  even  in 
the  penis  and  in  muscular  tissues.  They  are 
usually  divided  into  two  groups,  the  exostoses, 
or  those  growing  from  the  surface  of  the  bone, 
and  enostoses,  or  those  growing  within  the  bone. 
Or,  again,  they  may  be  divided,  according  to 
their  structure,  into  eburnated — intensely  hard 
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growths  with  a  structure  somewhat  like  that  of 
the  cement  of  the  tooth ;  compact — like  the 
tissue  met  with  near  the  surface  of  a  normal 
long  bone,  with  its  Haversian  canals,  osteo- 
blasts, and  regular  Haversian  system,  or  the 
spongy  osteoma — made  up  of  tissue  similar  to 
that  of  which  the  ends  of  long  bones  and  the 
bodies  of  the  shorter  bones  are  formed. 

An  Odontoma,  or  dentine  tumour,  may  grow 
from  the  root,  neck  or  crown  of  a  tooth. 

The  Myxoma  usually  occurs  in  submucous, 
subcutaneous  or  other  connective  tissues,  in  the 
intermuscular  septa  between  the  bundles  of 
nerves,  in  periosteum  and  in  sub-serous  fat, 
and  has  the  general  characters  of  the  other 
tumours  of  this  group,  though  the  vascular 
capsule  and  trabecules  are  specially  delicate. 
On  section,  the  tissue  betw'een  the  trabeculae 
projects  beyond  them,  is  clear  and  gelatinous, 
and  looks  like  a  mass  of  boiled  tapioca  in  which 
small  hsemorrhages,  recent  or  old,  may  be  seen. 
In  the  breast,  myxomatous  tissue  may  extend 
between  the  acinous  glands,  or  may  encroach 
on  these  acini,  growing  into  them  and  distending 
them  much  as  does  granulation  tissue  when  it 
forms  a  so-called  cystic  sarcoma.  In  the  tissue 
between  the  trabeculse  are  large  branching  cells, 
each  with  one  or  more  deeply  stained  nuclei  in 
the  centre.  These  cells  are  embedded  in  clear 
hyaline  material,  in  which  also  are  numerous 
cells  like  lymphocytes  and  a  number  of  poly- 
morphonuclear leucocytes. 

The  Myoma,  leiomyoma,  or  non-striped 
muscular  tumour  may  occur  in  any  position  in 
w  hich  non-striped  muscle  is  normally  present — 
the  gastro-intestinal  tract,  the  wall  of  the 
bladder,  the  prostate,  especially  in  old  men,  the 
skin,  especially  of  the  scrotum,  and  the  kidney 
near  the  apices  of  the  papillae ;  in  the  uterus  it 
is  often  termed  a  "  uterine  fibroid  "  because  of 
its  naked-eye  appearance.  It  may  be  small 
and  rounded,  or  it  may  reach  an  enormous 
size,  when  it  is  usually  lobulated.  A  firm, 
fleshy,  somewhat  elastic  mass  growing  in  the 
muscular  w^all  of  the  organ,  say  the  uterus, 
the  tumour  is  usually  paler,  though  it  may  be 
brighter,  than  the  surrounding  muscular  tissue. 
The  lobules  have  a  peculiar  laminated  appear- 
ance on  section,  almost  like  balls  of  cotton  cut 
across.  The  filsrils  of  the  bundles  of  muscle 
fibres  are  arranged  parallel  to  each  other,  each 
being  made  up  of  spindle-shaped  cells  which 
overlap  at  their  ends  to  form  the  fibre.  A  rod- 
shaped  nucleus  occupies  from  a  quarter  to  a 
third  of  the  centre  of  the  fibril.  This  muscular 
tissue  is  frequently  embedded  in  fibrous  tissue. 
The  two  tissues  can  usually  be  dift'erentiated  by 
appropriate  methods  of  staining  or  by  treating 
the  sections  with  a  forty  per  cent,  solution  of 
caustic  potash  or  a  twenty  per  cent,  solution 
of  nitric  acid,  both  of  which  cause  the  fibrous 


tissue  to  swell  up  but  leave  the  muscle  rods 
intact. 

The  Angeioma,  composed  of  new  dilated 
blood-vessels,  is  of  two  forms,  (a)  the  cavernous 
angeioma  found  in  the  liver  and  skin,  and  (&)  the 
simple  capillary  angeioma,  in  which  the  dilated 
new  vessels  still  preserve  their  tubular  form, 
with  or  without  a  considei-able  increase  in  the 
amount  of  connective  tissue  between  them. 
This  latter  tumour  is  found  most  frequently 
in  the  line  of  the  closed  facial  and  branchial  clefts 
and  near  the  various  orifices  of  the  body,  the 
positions  sometimes  corresponding  to  the  dis- 
tribution of  a  special  nerve,  e.  g.  the  facial 
branches  of  the  fifth  nerve.  The  Angeioma  is 
also  met  with  in  the  brain,  kidney,  spleen, 
uterus,,  muscles,  bone,  hollow  viscera  and 
mamma.  A  similar  tumour  composed  of  new 
lymphatic  vessels  is  described.  Adami  incliidee 
the  myeloid  or  giant-celled  sarcoma  in  this 
group,  but  for  the  present  it  seems  advisable 
to  include  it  in  the  sarcomas  or  non-typical 
hylic  group.  The  lymphoma  or  ordinary 
adenoid-tissue  tumour,  the  Ij^mpho- sarcoma 
in  wiiich  there  is  an  increase  of  the  lymphoid 
cells  at  the  expense  of  the  stroma,  and  the 
lymphadenoma  of  Hodgkin's  disease  are  also 
placed  here,  though  this  latter  growth  is  looked 
upon  by  Adami  as  comparable  with  cheloid  and 
as  resulting  from  chronic  irritation. 

Atypical  Hylic  Tumours  of  Mesexchy- 
MATous  Origin — 

These  form  a  group  which  consists  mainly 
of  the  sarcomas,  tumours  in  which  the  tissues 
remain  embr3'-onic  in  type,  the  more  embryonic 
the  greater  the  vegetative  activity  of  the  cells 
and  the  more  marked  the  malignancy.  Formerly 
they  were  looked  upon  as  being  derived  from 
mesenchymatous  meso blast,  but  Adami  insists 
that  not  only  mesothelial  tissues,  but  certain 
tissues  of  epiblastic  or  hypoblastic  origin  may 
give  rise  to  sarcomatous  tumours  which  grow 
rapidly  and  usually  assume  the  form  of  some 
imperfectly  developed  connective  tissue.  The 
nuclear  element  of  the  cell  is,  as  a  rule,  very 
prominent,  the  intercellular  substance  is  small 
in  amount,  and  blood-vessels  are  usually  im- 
perfectly developed,  their  Avails  consisting 
simply  of   tumour   cells  slightly  modified. 

Like  other  atypical  tumours  they  are  all 
unencapsuled,  are  malignant  and  spread  locaDy 
and  generally  by  the  blood-vessels,  appear  to 
contain  no  definite  lymphatics,  and  as  a  rule  do 
not  spread  by  the  lymphatics.  They  undergo 
various  degenerative  changes,  fatty  and  mucoid, 
caseation,  calcification  and  lisemorrhagic ;  and 
ulcerative  changes  similar  to  those  occurring 
in  the  typical  hylic  tumours. 

These  tumours,  developing  along  very  differ- 
ent   lines,     vary    considerabty    in    structure, 
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malignancy   and   clinical   history,    but   certain 
typical  representative  forms  may  be  noted. 

The  Small  Round-celled  Sarcoma,  perhaps  the 
most  malignant  member  of  the  group,  is  met 
•with  especially  in  the  fascise  and  the  loose 
alveolar  subcutaneous  tissues,  or  in  any  con- 
nective tissue,  except  in  the  lymphatic  structures. 
As  a  secondary  growth  it  appears  first  in  the 
lungs,  then  invading  those  organs  in  which 
there  is  a  complex  capillary  system. 

On  section  the  tumour  is  pale  pink,  is  sur- 
rounded by  no  capsule  and  has  no  interlobular 
septa,  though  pre-existing  irregular  firmer  bands, 
the  remains  of  fibrous  tissue,  may  be  seen  t 
ruiming  through  the  substance  of  the  growth.  ' 
Yellowish  creamy  patches  (fatty  degeneration) 
or  small  red,  brown  or  yellow  points  (haemor- 
rhages) are  almost  invariabh^  in  evidence. 
On  microscopical  examination  the  essential 
tissue  is  made  up  of  small  round  cells,  each  with 
a  very  large  nucleus  and  distinct  nucleoli. 
These  cells,  between  which  there  is  seldom  ■ 
more  than  a  small  amount  of  granular  homo- 
geneous material,  may  be  seen  invading  the 
surrounding  tissues.  Near  the  blood-channels, 
in  direct  contact  with  the  blood  current,  they 
are  compressed  and  elongated  or  flattened, 
and  may  be  detached  and  carried  to  vascular 
organs,  where  they  set  up  secondary  growths. 

The  Large  Round-celled  Sarcoma  grows  in 
much  the  same  positions  as  the  small  round- 
celled  form,  but  is  much  less  malignant.  It 
may  be  associated  with  the  rhabdomyoma  and, 
in  certain  cases,  appears  to  have  an  alveolar  j 
arrangement  resembling  that  of  the  endothe-  ' 
lioma.  The  cells,  though  spoken  of  as  rounded, 
are  somewhat  irregular  in  shape.  The  nucleus 
is  of  large  size  and  in  some  cases  is  multiple. 

The  Spindle-celled  Sarcoma  is  usually  divided 
into  three  forms — oat-celled,  small  spindle- 
celled,  and  large  spindle-celled.  Just  as  the 
small  round-celled  sarcoma  simulates  very 
closely  young  granulation  tissue,  so  the  small 
spindle-celled  sarcoma  has  a  distinct  resem- 
blance to  granulation  tissue  of  older  growth. 

These  tumours  have  much  the  same  naked-ej^e 
appearances  as  the  small  round-celled  sarco- 
mata, except  that  they  are  firmer  and  contain 
fewer  blood-channels.  The  large  spindle-celled 
form  is  the  least  malignant  of  the  sarcomas 
and  is  formed  of  the  most  higlily  developed 
tissue. 

All  the  simple  typical  hylic  tumours  have 
their  corresponding  sarcomatous  varieties,  fibro- 
sarcoma, myxosarcoma,  liposarcoma,  chondro- 
sarcoma, osteoid-  and  osteo-sarcoma,  lympho- 
sarcoma, leiosarcoma,  rhabdosarcoma,  and 
gUosarcoma — in  which  the  development  pro- 
ceeds for  a  certain  distance  towards  a  special 
tissue,  but  always  fails  to  reach  it. 

In  this  group  is  also  included  Melanosarcoma. 


Melanotic  tumours,  however,  may  be  derived 
from  different  sources.  In  some  cases  they 
appear  to  be  endotheliomatous  in  type,  especi- 
ally when  growing  in  the  skin;  or,  again,  they 
may  be  made  up  of  mixed  sarcomatous  cells, 
or  of  spindle-cells.  The  pigment  is  distributed 
irregularly  in  these  tumours,  and  the  malignancy 
appears  to  vary  according  as  the  pigmentation 
occurs  in  highly  developed  connective-tissue 
cells  (in  which  case  the  malignancy  is  slight), 
or  in  imperfectly  developed  cells  of  a  higher 
type  in  which  the  pigment-forming  function  is 
altered,  though  not  necessarily  excessive  (in 
which  case  the  malignancy  is  more  marked). 

Typical  Hylic  Tumour  of  Mesothelial 
Origin — 

The  Rhabdomyoma,  composed  of  striped 
muscle  fibre,  is  usually  small,  well-defined,  and 
occurs  in  the  kidney  and  genital  tract,  in 
the  heart-muscle,  in  the  extremities  and  in  the 
orbit.  The  structure  of  these  muscular  tumours 
is  not  always  very  distinct,  and  in  some  cases 
they  are  very  imperfectly  and  ii-regularly 
developed  and  approach  very  closely  an  atypical 
or  sarcomatous  form  {vide  supra). 

Typical  Lepidic  Tumours  of  the  First 
Order — 

It  is  when  we  come  to  consider  the  lepidic 
tumours  (lepidomata),  or  tumours  of  the 
primary  lining  membrane,  that  the  value  of 
Adami's  classification  becomes  fully  apparent. 
The  tumours  of  the  tjrpicalform  must,  in  certain 
cases,  be  looked  upon  as  being  the  result  of 
some  chronic  irritation.  Warts,  papillomata, 
condylomata,  cutaneous  horns  may  all  be 
taken  as  types  of  such  tumours  of  epiblastic 
origin,  in  which  there  is  proliferation  of  the 
epithelium  on  a  cutaneous  surface,  supported 
by  a  vascular  connective-tissue  stroma. 

Adami's  "  blastomatous  papillomas "  and 
adenomas  are  similar  growths  of  hypoblastic 
origin  in  connection  with  mucous  membranes 
of  the  nasal  and  respiratory  passages,  along  the 
lower  part  of  the  intestinal  tract,  in  the  stomach 
and  gall  bladder,  and  in  the  genito -urinary 
system.  The  structure  of  many  of  these  h 
essentially  that  of  an  ordinary  papilloma,  except 
that  the  connective-tissue  processes  are  more 
delicate  and  are  covered  with  cubical,  columnar 
or  even  goblet  cells.  Similar  papillomatous 
growths  may  be  found  within  cysts,  ovarian 
cystic  growths,  or  other  forms  of  adenomatous 
tumours.  In  other  cases  we  have  an  adenoma- 
tous structure  in  which  the  epithelium  pushes 
its  way  into  the  connective  tissue,  as  does  that 
of  an  embryo  during  the  development  of  a 
secretory  gland,  and  during  the  evolution  of 
the  mammary  gland  as  it  becomes  functionally 
active.  These  adenomatous  growths  may  re- 
tain a  certain  secretory  power,  and  the  secretion, 
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accumulating,  may  give  rise  to  retention  cysts. 
The  stroma  varies  very  considerably,  both  in 
character  and  amount ;  sometimes  it  is  cellular, 
at  other  times  hard  and  fibrous.  The  epithelium 
retains  the  form  of  a  lining  membrane. 

In  the  true  adenoma  there  is  more  than  a  mere 
increase  in  the  amount  of  inter-acinous  tissue. 
These  tumours  have  many  of  the  characters 
of  the  t}?pical  tumours  of  the  hylic  group,  in 
that  they  are  surrounded  by  a  fibrous  capsule, 
grow  slowly,  and  appear  to  be  composed  of  a  mass 
of  fibrous  tissue  over  which  are  scattered  small 
chrome  or  creamy  yellow  points,  and  numerous 
cysts  of  various  sizes  from  which  may  be 
expressed  creamy,  opaque,  serous,  gelatinous 
or  semi-solid  material.  It  is  characteristic  of 
these  adenomatous  tumours  that  the  basement 
membrane  between  the  epithelium  and  the 
connective  tissue  is  usually  fairly  well  defined. 
It  is  difficult  to  distinguish  between  the  adeno- 
matous condition  as  set  up  by  irritation  and 
inflammation  and  the  adenoma  proper  described 
by  Adami. 

Atypical  Lepidic  Growths  of  the  Eikst 
Order — 

As  in  the  typical  group,  the  epithelial  cell  is 
here  the  primary  tumour  element,  and  may  be 
either  epiblastic  (squamous  or  cubical)  or  hypo- 
blastic  (columnar,  goblet-shaped,  or  in  certain 
cases  cubical)  in  origin.  By  its  unrestrained 
growth,  proliferation  and  invasion  of  connective 
tissue  it  gradually  assumes  an  importance  in 
the  deeper  tissues  that  does  not  belong  to  it  in 
the  typical  forms.  The  epithelial  cells  are 
more  irregular  in  shape,  and  may  be  massed 
together  in  large  numbers ;  they  are  not 
separated  from  the  subjacent  connective  tissue 
by  any  basement  membrane.  As  the  epi- 
thelium grows  down  into  the  lymph  spaces,  it 
appears  to  give  rise  to  great  proliferation  of 
the  surrounding  connective-tissue  cells.  These 
cells  ultimately  produce  fibrous  tissue,  which 
forms  the  walls  of  the  alveoli  or  spaces  in  which 
the  masses  of  epithelial  cells  are  contained.  It 
has  been  found  by  injecting  nitrate  of  silver 
that  the  alveolar  spaces  communicate  with  one 
another  and  with  the  lymphatic  spaces  of  the 
surrounding  tissues,  and  it  is  by  these  lymph 
spaces  apparently  that  the  epithelial  cancer 
cells  make  their  way  from  one  point  to  another, 
not  only  along  the  ordinary  connective -tissue 
spaces,  but  along  the  free  lymphatic  system  in  ' 
the  adventitia  of  blood-vessels,  between  fascial  ' 
planes,  and  along  other  natural  channels  of  the 
body. 

These,  the  cancerous  tumours,  are  defined  by 
Greenfield  as  belonging  to  a  class  in  which  there 
is  "  growth  of  some  or  all  tissue  elements  in 
excessive  degree  and  erratic  form,  in  which 
there  is  great  vegetative  power,  the  members  of 


which  are  highly  parasitic  and  malignant, 
infecting  locally  by  direct  transport,  and 
through  the  lymphatics  and  blood-vessels,"  the 
secondary  growths  affecting  any  tissue.  An 
important  member  of  this  group  is  the  squamous- 
celled  epithelioma  (epiblastic),  in  which  cells 
corresponding  in  type  to  those  seen  on  squamous 
epithelial  surfaces  invade  the  connective  tissue 
below  and  give  rise  to  proliferation  of  the 
surrounding  connective -tissue  cells.  These  epi- 
theliomas are  usualty  irregular,  moist-looking 
masses  with  peculiar  roughened  surface  (with 
small  white  prominent  points  and  ridges),  from 
which  an  irritant  watery  or  ichorous  fluid  issues. 
The  margin  of  the  tumours  is  usually  indurated 
and  surrounded  by  small  firm  nodules,  each 
distinctly  marked  off  from  the  surrounding 
tissues.  On  scraping  the  ulcerated  surface  with 
a  knife,  smaU  white  points  come  away ;  these  are 
found  to  be  masses  of  epithelium.  There  is  an 
extraordinary  development  of  epithelium  pass- 
ing down  for  some  distance  into  the  subjacent 
tissues  in  finger-like  processes,  which  in  turn 
send  out  numerous  secondary  processes,  each 
ha\ang  at  its  periphery  well-defined  cells  similar 
to  those  met  with  in  the  rete  Malpighi,  whilst  in 
the  centre  of  the  processes  are  flattened  layers  of 
cells  composed  of  horny  squames,  or  large  colloid 
cells.  The  horny  squames  form  the  typical  cell- 
nest.  These  tumours  grow  slowly,  and  spread 
by  the  lymphatics,  but  are  not  very  mahgnant, 
secondary  growths  occurring  first  in  the  lym- 
phatic glands,  and  then  in  almost  any  tissue. 
The  varieties  of  epithelioma  are  due  almost 
entirely  to  the  source  of  origin,  rate  of  growth 
and  position  of  the  tumour. 

The  other  members  of  this  group,  the  Carci- 
nomas, vary  in  structure  and  consistency  accord- 
ing to  (1)  the  number  and  character  of  epithelial 
cells,  rounded,  globose  or  cubical  (epiblastic 
skin  and  duct  cancer),  or  columnar,  or  cylindrical, 
or  cubical  (hjrpoblastic),  like  that  found  in  large 
cancerous  ulcers  of  the  rectum,  stomach, 
thyroid,  pancreas,  liver,  etc. ;  and  (2)  the  amount 
and  consistency  of  the  fibrous  tissue  in  which 
the  walls  of  the  alveoli  are  formed.  The 
alveoli  may  be  large  or  small,  and  the  tissue 
may  be  cellular  or  fibrous.  Where  the  cells  are 
large  and  columnar,  and  the  amount  of  fibrous 
tissue  small,  we  have  an  encephaloid  condition, 
a  soft,  rapidly-growing,  brain-like  or  medullary 
cancer ;  whilst  when  the  alveoli  are  small,  the 
connective  tissue  firm  and  dense,  and  the 
epithelium  cubical,  we  have  what  is  known  as  a 
scirrhvis  cancer,  occurrmg  in  such  positions  as 
the  breast,  pylorus,  oesophagus,  rectum,  testes, 
ovary,  kidney,  salivary  glands  and  pyloric  end 
of  the  stomach ;  the  cells,  of  whatever  type, 
are  most  perfectly  formed  where  the  growth 
goes  on  most  slowly. 

A    Columnar-celled    Epithelioma    (hj-poblastic) 
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is  met  with  in  the  large  intestine,  especially  at 
the  flexures  and  in  the  rectum,  the  liver,  and 
even  in  the  lung. 

Perhaps  the  most  interesting  of  all  tumours 
are  those  classified  by  Adami  as  Transitional 
Lepldomata,  mesotheliomas  and  endotheliomas, 
which  he  divides  into  four  groups:  (1)  those, 
usually  adenomata  and  care  inomata,  arising  from 
the  development  and  vestiges  of  the  Woolffian 
and  Mullerian  ducts ;  (2)  those  arising  from 
organs  which,  while  they  come  into  intimate  re- 
lationship with  these,  nevertheless  as  regards 
their  essential  constituence  are  of  separate  meso- 
thelial  or  mesoblastic  origin  (ovaries,  testes, 
kidneys  and  adrenals)  adenomata,  adenosarcoma, 
carcinoma,  sarcomatodes,  and  hypernephroma ; 

(3)  other  mesothelial  tumours,  often  of  cancerous 
type,  derived   from  the   serous   surfaces ;    and 

(4)  the  endothelial  tumours,  endotheliomas  in 
wliich  perhaps  should  be  included  the  angeiomas 
(typical)  and  angiosarcomas  (atj'pical). 

Teratomatous  Tumours 

In  dealing  with  surgical  tumours  it  may  be 
somewhat  out  of  place  to  consider  any  of  the 
teratomatous  groups ;  but  certain  of  the  mixed 
tumours  met  with  in  the  kidney,  parotid  and 
maxillary  glands,  lachrymal  glands,  cheeks  and 
gums,  and  in  the  genito-urinary  sj'stem,  esjDeci- 
ally  in  children,  seem  to  contain  tissues  derived 
from  the  germinal  layers  of  another  embryo, 
although  tlie  A\-liole  three  layers  may  not  be  m- 
volved.  The  most  important  of  these  are  the 
tumours  met  with  in  the  kidnej'',  in  which 
smooth  or  striped  sarcoma-like  cells  are  found 
along  with  cells  approaching  much  more  nearl}^ 
to  the  ordinary  connective-tissue  type.  In  the 
same  position  tumours  containing  not  only 
tubules  resembling  kidney  tubules,  but  even 
distinct  epidermal  tissue,  have  been  met  with. 

Two  other  groups  of  tumours  of  some  interest 
are  the  Placental  or  Hydatidiform  Moles  and  the 
Chorionepithelloma  Malignum  or  Carcinoma  Syn- 
cytiale.  Although  these  have  been  described  as 
being  essentially  different,  one  as  typical  and 
the  other  as  atypical,  as  regards  malignancy 
there  appears  to  be  little  doubt  that  they  are 
closely  related,  and  that  just  as  the  chorion- 
epithelioma  gro'\\'s  with  great  rapidity  within 
the  uterus,  so,  under  certain  conditions,  the 
hydatid  mole  may  continue  to  grow  and  fill  up 
the  terminal  uterine  sinuses  with  polypoid 
masses. 

It  is  now  generally  accepted  that  the  chorion- 
epithelioma  arises  from  chorionic  epithelium, 
both  layers  of  which  are  represented  in  the 
specific  cellular  elements  of  the  tumour.  The 
tumour,  therefore,  is  clearly  of  embryonic  and 
not  of  maternal  origin.  It  is  interesting  to 
note  that  in  forty  per  cent,  of  the  recorded  cases 
a  placental  mole  has  been  found  in  the  immedi- 


ately preceding  pregnancy.  In  many  of  the  other 
cases  the  growth  has  occurred  in  the  testicle,  in 
the  vaginal  walls,  the  labium  majus,  Fallopian 
tube  or  the  ovary.  The  tumour,  \Ahich  is  intensely 
malignant,  is  built  up  of  nucleated  protoplasmic 
masses  resembling  syncytial  cells,  accompanied 
by  groups  of  small  cubical  or  polyhedral  cells 
with  comparatively  large  nuclei.  There  is  no 
connective  tissue  between  the  individual  ceUs 
of  these  groups.  Large  mo  no  nucleated  cells 
are  also  seen,  and  here  and  there  structures 
resembling  chorionic  villi  with  syncytial  and 
Langhan's  cells,  almost  normal  in  arrangement, 
may  be  met  with.  Masses  of  degenerated 
tumour,  haemorrhages  and  collections  of  fibrin 
and  leucocytes  are  scattered  throughout  the 
tumour  mass. 

Etiology 

At  one  time  it  was  accepted  that  there  could 
be  no  continuous  proliferation  of  epithelial  or 
connective  tissue  apart  from  some  continuously 
acting  irritant,  and  a  parasitic  etiology  was  put 
forward  as  affording  the  best  explanation  of 
tumour  growth — the  parasite  being  supposed  to 
invade  the  cell,  modify  or  alter  its  vegetative 
activity,  to  divide  along  with  it,  continue  within 
the  resultant  cells,  and  to  be  carried  within  it  to 
continue  the  process  in  other  positions.  This 
can  scarcely  be  accepted  as  the  only  explanation 
when  it  is  realized  that,  given  the  necessary 
conditions,  the  epithelium  from  a  skin  graft 
removed  from  one  individual  may  grow  and 
spread  rapidly  over  a  "  granulating  "  surface 
in  another  person,  moreover  that  at  the  margin 
of  a  healing  ulcer  the  epithelium  extends  regu- 
larly over  connective-tissue  granulations,  some- 
times dipping  down  into  crevices  and  forming 
groups  which  may  easily  be  mistaken  for  com- 
mencing squamous  epitheliomatous  growths. 
Here,  certainly,  is  no  evidence  of  any  parasitic 
inclusion  within  the  epithelial  cell.  More  than 
a  quarter  of  a  century  ago  Charles  Creighton 
referred  to  the  leucocyte  as  possibly  playing  the 
part  of  a  fertilizing  agent  to  the  epithelial  cell. 
This  suggestion  has  recently  been  revived  by 
Farmer,  Moore  and  Walker,  who  claim  that 
when  leucocjrtes  invade  epithelial  cells  a  dis- 
tinct mitotic  division  appears  in  both  invading  • 
and  invaded  cells,  definite  spindles  being  formed, 
or  "the  spindle  figures  become  confused,  as  is 
ordinarily  the  case  in  the  first  cleavage  of  the 
ovum  "  ;  and  they  claim  that  "  a  mixture  of  the 
chromosomes  derived  from  the  leucocytes  and 
tissue  cell  respectively  is  distributed  between 
the  daughter  nuclei  resulting  from  this  mitosis." 
Diinchmann,  Ruffer  and  others  have  also  drawn 
attention  to  the  presence  of  leucocytes  in 
epithelial  cells,  but  they  regarded  it  as  the  result 
of  invasion  and  digestion  by  leucocytes  of  the 
epithelial  cell.     The  thesis  has  been  advanced 
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by  Marshall  and  others  that  the  epithelium  of 
cancer  is  not  subjected  to  nervous  control,  as 
is  ordinary  glandular  tissue  as  regards  function 
and  growth  by  nerves  going  to  the  gland.  On 
the  removal  of  this  control  an  atypical  glandular 
or  epithelial  growth  ensues.  Such  an  explana- 
tion is  both  ingenious  and  possible,  but  only 
hypothetical. 

In  view  of  the  successful  inoculation  experi- 
ments carried  out  by  Hanau  in  SAvitzerland,  by 
Jensen  in  Denmark,  by  Apolant,  Ehrlich  and 
others  in  Germany,  and  by  Bashford,  Murray 
and  their  colleagues  in  this  country,  it  can  no 
longer  be  doubted  that  cancerous  growths,  both 
carcinomatous  and  sarcomatous,  may  be  trans- 
mitted from  one  animal  to  another  of  the  same 
species.  It  appears,  however,  that  the  condi- 
tions under  w4ich  this  transmission  may  be 
effected  are  exceedingly  limited.  For  example, 
the  tumour  can  be  transmitted  only  to  animals 
of  the  same  species  kept  under  constant  con- 
ditions and  on  the  same  food,  even  varietal  and 
individual  differences  being  of  importance  in 
this  connection.  Experiments  with,  apparently, 
the  same  material,  and  carried  on  under  what 
appear  to  be  identical  conditions,  give  only  a 
certain  percentage  of  successful  results,  and 
even  then,  although  in  the  majority  of  successful 
transmissions  the  resulting  tumour  resembles 
that  from  which  the  material  was  originally 
obtained,  in  a  certain  small  proportion  of  cases 
an  epithelial  or  carcinomatous  graft  may  give 
rise  to  an  atj^Dical  connective-tissue  or  sarco- 
matous growth  in  the  animal  into  which  the 
tumour  is  grafted.  The  cells  of  the  transmitted 
tumours  appear  to  be  the  direct  descendants  of 
the  original  tumour  cells ;  the  secondary  tumour, 
therefore,  is  a  growth  entirely  independent  of 
the  tissue  cells  of  the  host,  which  do  not  enter 
directly  into  the  tumour  tissue ;  the  tumour,  to 
that  extent,  is  a  true  parasitic  growth,  dependent 
upon  its  host  only  for  its  nutriment  and  support. 
Similar  experiments  with  cancer  from  the  human 
subject  have  never  succeeded.  Cancer  tissue 
introduced  into  the  peritoneal  cavity  of  an 
animal,  or  into  a  wound  made  in  the  connective 
tissues,  as  pointed  out  by  Shattock,  appears 
to  act  almost  as  does  any  other  piece  of 
dead  or  dying  tissue.  The  alveolar  stroma  is 
gradually  absorbed  by  the  granulation  tissue 
which  forms  rapidly  around  the  "  foreign " 
mass ;  the  epithelium  disappears  almost  equally 
rapidly,  and  ultimately  nothing  may  remain  but 
a  small  mass  of  new  cellular  tissue,  which  in 
time  becomes  converted  into  a  fibrous  cicatrix. 
It  must  be  observed,  however,  that  when  a 
cancerous  growth  invades  the  peritoneal  cavity, 
extension  takes  place  with  tremendous  rapidity, 
secondary  growths  appearing  almost  simultane- 
ously at  numerous  points  on  the  serous  surface. 

\Vhether,  as  has  been  suggested  by  Waldeyer 


and  Thiersch,  the  connective  tissue  in  a  healthy 
individual  prevents  the  overgrowth  of  epithehal 
tissues  (by  exerting  a  restraining  influence  that 
becomes  diminished  with  advancing  years) ;  or 
whether  Cohnheim's  hjrpothesis  of  embryonic 
residues  cut  oft'  and  lodged  in  abnormal  positions, 
remaining  embryonic  in  type  and  latent  for  a 
period  in  after  years,  being  then  stimulated  to 
form  neoplasms  or  tumours,  be  accepted;  or 
whether  these  tAVO  hjrpotheses  be  combined  and 
developed,  as  has  been  done  by  Ribbert  and 
Powell  White,  any  satisfactory  explanation  of 
the  etiology  of  tumours  is  still  to  seek.  Even 
the  suggestion  made  by  Farmer,  Moore  and 
Walker,  that  in  tumours  there  is  a  "reversion 
of  somatic  cells  to  the  cell  type  characteristic  of 
gameto -genetic  tissue,"  or  Hansemann's  hypo- 
thesis of  anaplasia  or  a  reversion  of  cells  to  a 
more  primitive  embryonic  tjrpe,  in  w'hich  the 
vegetative  activity  is  always  more  marked  than 
in  the  more  differentiated  cell;  or,  again,  the 
suggestion  that  parasitic  stimulants  act  on  the 
cells,  are  nothing  more  than  suggestions  as  to 
the  mechanism  by  which  certain  neoplasms  arise. 
No  real  clue  has  been  gained  as  to  the  nature  of 
the  factors  which  enter  into  the  incitement  of 
these  abnormal  activities. 

What  are  Eenign  and  what  are  Malignant 
Tumours  ? 

Easy  as  at  first  sight  it  might  appear  to  lay 
down  hard  and  fast  rules  as  to  what  tumours 
are  benign  and  which  are  malignant,  this  is  by 
no  means  an  easy  matter;  it  is  necessary  to 
utilize  for  this  purpose  all  the  information  ob- 
tainable. Anatomical  and  histological  characters 
are  of  course  important,  the  presence  or  absence 
of  a  delimiting  fibrous  capsule,  the  presence  or 
absence  of  hsemorrbages  or  areas  of  degenerating 
tissue — mucoid,  colloid,  fatty — the  similarity  to 
or  dissimilarity  from  normal  fully  developed 
tissues ;  in  epithelial  tumours  the  presence  or 
absence  of  a  definite  basement  membrane,  the 
structure  of  the  blood-vessels,  the  rate  of  growth 
— all  these  must  be  called  in  to  help  in  deter- 
mining the  character  of  a  tumour;  whilst,  as 
Beattie  and  Dickson  point  out,  to  these  must  be 
added  the  site  of  origin  and  the  known  proclivities 
of  similar  growths  in  other  previously  observed 
cases.  Malignancy  may  be  determined  by  an 
increase  of  the  vascular  supply  or  by  exposure 
of  the  part  to  irritation,  for  a  slow-growing 
tumour  of  the  stomach  invading  the  liver  grows 
much  more  rapidly  and  may  become  highly 
malignant. 

Again,  certain  adenomas,  slightly  malignant 
when  growing  in  the  sigmoid  flexure  or  rectum 
and  having  little  tendency  to  cause  secondarj'^ 
growths,  when  found  growing  in  the  stomach  or 
duodenum  develop  much  more  rapidly  and  give 
rise  to  numerous  metastatic  growths. 
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Virchow,  in  his  address  before  the  Inter- 
national Medical  Congress  at  Copenhagen, 
suggested  that  although  metaplasia  from  one 
type  of  tissue  to  another  is  conceivable,  we  are 
unable  to  produce  evidence  that  after  tissues 
have  reached  a  certain  stage  of  development 
there  is  any  reversion  or  transformation  beyond 
a  certain  point,  e.  g.  ia  a  connective-tissue 
tumour  there  may  be  evidence  of  the  presence 
of  fatty  tissue,  of  cartilage,  bone,  fibrous  tissue, 
myxomatous  tissue,  and  in  some  cases  even 
of  muscular  tissue,  and  there  may  be  a  gradual 
transformation  of  a  fatty  tissue  to  a  myxoma- 
tous, of  a  fibrous  tissue  to  a  myxomatous,  or 
the  converse,  but  there  is  never  any  evidence 
of  any  transformation  of  epithelial  cells  into 
connective  tissue.  Epithelial  tissues,  however, 
may  undergo  very  considerable  modifica- 
tion in  type,  e.  g.  the  cubical  epithelium  lining 
the  bile  ducts  and  even  the  gall  bladder  may, 
in  certain  cases  of  cancerous  growth  in  these 
positions,  become  converted  into  an  epithelium 
having  all  the  characters  of  that  found  on 
a  free  cutaneous  surface.  These  metaplastic 
changes  are  undoubtedly  of  importance  as 
indicating  some  abnormal  or  altered  stimulation 
or  nutrient  condition,  for,  although  there  is 
often  an  attempt  on  the  part  of  the  epithelium 
of  the  tumour  to  perform  certain  definite 
functions,  the  attempt  is  never  completely 
successful.  For  example,  H.  J.  Waring  has 
demonstrated  the  presence  of  pepsine  in  the 
cells  of  cancer  developing  in  the  mucous  mem- 
brane of  the  stomach;  similarly  pancreatic 
ferments  have  been  demonstrated  in  the  cells 
of  cancer  of  the  pancreas.  It  is  usually  recog- 
nized that  tumours,  especially  malignant 
tumours,  originate  locally  and  at  a  single  point, 
although  multiple  primary  foci  may  be  met  with, 
especially  amongst  the  benign  group.  These 
primary  foci  increase  in  size  and,  in  the  case  of 
the  non-malignant  tumours,  the  localisation  is 
complete,  a  rounded  or  lobulated  growth  being 
surrounded  by  a  connective-tissue  capsule  in 
which  are  supported  the  blood-vessels  that  supply 
the  tumour  with  nutriment.  Tumours  grow 
in  the  direction  of  least  resistance,  the  most 
rigid  tissues  being  by  no  means  always  the 
most  resistant.  Malignant  tumours,  by  their 
actively  proliferating  cells,  may  bring  about 
rapid  absorption  of  surrounding  tissues,  and  are 
seldom,  if  ever,  surrounded  by  any  definite 
fibrous  capsule,  though  the  actively  growing 
somewhat  compressed  tumour  tissue  at  the 
margin  may  sometimes  be  mistaken  for  a 
fibro-cellular  tissue  such  as  is  formed  round  the 
slow-growing  non-malignant  tumour.  Tumours 
grow  at  very  different  rates  but,  speaking 
generally,  it  may  be  accepted  that  the  simple 
or  non-malignant  tumours  are  of  much  slower 
growth    than    are    the    malignant,    and    that 
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the  malignancy  of  a  tumour  accords  fairly 
closely  with  this  rate  of  growth,  whioh,  how- 
ever, must  depend  to  some  extent  upon  the 
supply  of  nutriment  available.  Where  the 
proliferative  activity  of  the  cell  is  greater  than 
can  be  maintained  by  the  amount  of  nutriment 
available,  degenerative  changes  which  may  lead 
to  a  diminution  in  the  size  of  the  tumour,  rather 
than  an  increase,  may  ensue.  Tumour  tissue, 
with  its  great  vegetative  activity,  seems  to 
become  more  and  more  active  the  more  it  is 
interfered  with.  This  applies  not  only  to  the 
malignant  tumours,  but  also  to  the  non-malignant 
recurrent  fibrous  tissues  described  by  Paget,  who 
noted  that  unless  a  tumour  was  removed  in  its 
entirety  a  recurrent  growth  of  a  somewhat  more 
cellular  type  and  of  increased  vegetative  activity 
made  its  appearance  ;  this  recurrence,  he  pointed 
out,  is  due  to  the  multiplication  of  the  cells  of 
the  portions  of  tumour  left  at  the  operation. 

In  spite  of  all  the  work  that  has  been  done 
during  the  last  twenty-five  or  thirty  years,  it 
must  be  acknowledged  that  all  the  advance 
made  in  the  treatment  of  tumours  has  been 
based  on  the  results  of  clinical  observation,  and 
has  fructified  in  successful  treatment  only  in 
so  far  as  the  surgeon  has  sought  to  remove 
freely,  by  operation,  every  trace  of  the  primar^^ 
cancerous  growth,  taking  with  it  as  much  of 
the  surrounding  tissue  as  possible  and  clearing 
out  all  groups  of  glands  in  the  neighbourhood 
of  the  primary  growth. 

It  must  be  recognized  that  it  is  far  better  to 
run  the  risk  of  an  error  in  diagnosis  than  to  put 
off  an  operation  until  all  possibility  of  removing 
the  growth  has  completely  gone  by.  Mistakes 
in  diagnosis  have  been  and  will  be  made,  and  I 
am  convinced  that  such  mistakes  account  for 
many,  if  not  all,  of  the  so-called  "  cures  "  of 
cancer.  There  may  be  cases  in  which,  owing 
to  the  very  slight  malignancy  and  slow  growth 
of  a  tumour,  the  cancer  is  not  accountable 
for  the  death  of  the  patient,  and  it  may  be  that 
just  as  in  the  case  of  a  gland  which  may  undergo 
a  regular  and  definite  process  of  involution,  so 
in  rare  cases  and  under  specially  favourable 
conditions  aberrant  growths  may  undergo  a 
similar  involution.  These  conditions  are  aU  so 
rare  that  they  may  be  left  out  of  account  in 
dealing  with  an  individual  patient. 

Note. — Brook  and  Stiles's  method  of 
demonstrating  the  presence  of  epithelial  struc- 
tures in  connective  or  fibrous  tissue  is  of  con- 
siderable practical  value  to  the  surgeon  in 
helping  him  to  determine,  even  with  the  naked 
eye,  how  far  the  cancerous  growth  has  spread 
locally.  On  the  removal  of  a  tumour  a  series 
of  sections  are  made  in  its  greatest  diameter 
and  through  the  tissue  at  the  margins.  These 
fresh  sections  are  placed  for  five  minutes  in  a 
•■solution  of  five  per  cent,  nitric  acid,  in  methyl- 
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ated  spirit,  or  in  water.  Thejr  are  then  trans- 
ferred to  plain  tap  water  and  left  in  this  for 
another  five  minutes.  The  fibrous  and  connec- 
tive tissue  swells  up  and  becomes  somewhat 
translucent,  whilst  the  epithelial  tissue,  whether 
on  the  surface  or  in  the  cancerous  growth,  re- 
mains opaque.  Any  minute  opaque  spots,  there- 
fore, seen  at  the  extreme  margin  of  the  removed 
mass  are  evidence  that  the  removal  has  not  been 
suificiently  extensive.  G.  S.  W. 

INJURIES 

The  points  to  be  considered  in  every  injury 
are  the  nature  of  the  producing  force,  the 
anatomical  site  of  the  lesion,  the  prognosis, 
possible  sequelae  and  treatment. 

Contusion  or  bruising  is  marked  by  extravasa- 
tion of  blood  into  the  damaged  tissues.  AVhere 
the  tissues  are  lax,  as  in  the  eyelids  and  scrotum, 
the  extravasation  is  greater  and  the  blood  may 
collect  in  a  space,  such  as  the  tunica  vaginalis  or 
under  the  occipito-frontalis,  forming  a  haema- 
toma.  In  hsemophUics  excessive  extravasation 
from  very  inconsiderable  violence  may  occur. 
Where  the  skin  is  tense,  as  over  the  subcutane- 
ous aspect  of  the  tibia,  the  extravasation  may 
endanger  the  vitality  of  the  over-lying  skin, 
and  may  produce  blisters  which  provide  a  ready 
avenue  for  septic  infection.  Contusion  of  highly 
sensitive  parts  such  as  the  testis,  the  abdomen 
over  the  solar  plexus  and  the  thorax  over 
the  heart,  may  be  followed  by  a  degree  of  shock 
out  of  all  proportion  to  the  violence  applied. 
Contusion  of  nerves  may  be  followed  by  partial 
paralysis ;  of  muscles  by  partial  atrophy ;  of 
bones  by  a  subperiosteal  hsematoma,  which 
may  organize  and  form  a  periosteal  node. 
Contusion  of  a  bursa  may  lead  to  an  acute 
bursitis,  and  of  a  tendon  to  an  eifusion  into  its 
_  sheath.  Contusion  of  tissues  already  removed 
from  the  normal  may  lead  to  serious  conse- 
quences, such  as  thrombosis  in  varicose  veins, 
gangrene  where  the  blood-vessels  are  atheroma- 
tous, or  increased  rapidity  of  growth  in  neo- 
plasms. Contusions  lower  the  local  vitality, 
and  thus  organisms  circulating  in  the  blood 
may  obtain  lodgment  and  bring  about  an  acute 
pyogenic  or  chronic  tuberculous  lesion. 

Treatment  consists  in  elevating  the  part,  and 
in  applying  pressure  by  mooI  and  bandage  to 
limit  the  effusion,  to  promote  its  absorption  and 
to  protect  the  damaged  area.  Massage,  by 
improving  the  local  circulation,  offers  the  best 
means  of  hastening  absorption  of  the  effusion, 
and  should  be  employed  for  ten  to  fifteen 
minutes  once  or  twice  daily,  the  rubbing 
pursuing  the  direction  of  the  venous  and 
lymphatic  drainage.  A  haematoma  should  be 
aspirated,  and  extreme  tension  of  the  skin 
relieved  by  incisions. 


Incised  Wounds  are  produced  by  sharp- 
cutting  instruments  such  as  knives  and  broken 
glass.  The  suicidal  or  homicidal  cut-throat 
illustrates  the  manner  in  which  the  anatomical 
site  adds  to  the  seriousness.  On  the  front  of 
the  wrist  incised  wounds  are  commonly  pro- 
duced by  broken  glass,  and  may  lead  to  perma- 
nent impairment  of  function  and  loss  of  sensation 
in  part  of  the  hand  beyond.  The  possibility 
of  the  infection  of  all  open  wounds  with  the 
tetanus  bacillus  should  always  be  kept  in  mind. 

Treatment  consists  in  controlling  the  haemor- 
rhage, disinfecting  the  surrounding  skin,  and 
exploring  the  wound  to  ascertain,  recognize 
and  suture  the  structures  divided.  We  have 
thoroughly  tested  the  iodine  method  of  dis- 
infecting the  skin  in  emergency  work,  and  are 
perfectly  satisfied  with  its  efficiency.  The 
ordinary  tincture  of  iodine  is  applied  with  a 
brush  or  swab  of  gauze  or  wool.  To  combat 
the  risk  of  septic  infection,  all  such  wounds 
should  be  washed  out  with  warm  saline  or  ^^ith 
a  mild  antiseptic  such  as  boracic  lotion. 

Injured  blood-vessels  should  be  ligated,  and 
the  divided  ends  of  tendons  and  nerves  sutured 
with  fine  silk  or  chromicized  catgut,  threaded 
on  fine  round  needles.  The  skin  wound  is 
closed  with  horsehair  or  silkworm  gut  and 
preferably  without  drainage,  but  the  sutures 
should  be  interrupted  so  that  one  or  two  stitches 
may  be  snipped  should  drainage  become 
necessary.  The  wound  and  skin  should  be 
again  painted  with  iodine,  and  a  dry  gauze 
dressing  applied.  In  the  extremities  a  Bier's 
bandage  may  be  used  as  a  prophylactic  against 
sepsis. 

Punctured  Wounds  may  involve  a  closed 
cavity  such  as  the  abdomen,  thorax,  skull  or  a 
joint,  where  septic  infection  would  greatly 
increase  the  risks.  Puncture  of  a  blood- 
vessel may  lead  to  the  development  of  a  trau- 
matic aneurysm.  The  treatment  is  similar  to 
that  for  incised  wounds,  but  it  is  often  necessary 
to  enlarge  the  wound  to  permit  of  thorough 
cleansing.  The  point  of  the  instrument  pro- 
ducing the  wound  is  sometimes  broken  off,  and 
remains  embedded  in  the  tissues.  This  possi- 
bility should  not  be  overlooked  and  a  radiogram 
should  be  taken  to  make  certain. 

Contused  Wounds  are  produced  by  blunt 
objects  meeting  soft  parts  overlying  bone,  such 
as  the  scalp  or  shin.  The  edges  may  be  clearly 
or  irregularly  cut,  but  the  surrounding  parts 
exhibit  ecchymoses.  The  possibihty  of  fracture 
of  the  underlying  bone  must  be  remembered, 
especially  in  scalp  wounds.  The  treatment  is 
similar  to  that  for  incised  wounds,  but  the 
contused  tissues  make  healing  slower. 

Lacerated  Wounds  follow  from  tearing,  wrench- 
ing and  crushing  by  objects  of  irregular  surface. 
Machinerv  and  run-over    accidents,  mine  and 
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quarry  accidents,  wounds  from  firearms  at 
close  quarters  and  from  explosions,  and  bites 
of  animals  are  of  this  nature.  They  are 
frequenth'  complicated  by  fractures,  by  severe 
damage  to  blood-vessels  and  nerves,  and  by 
dirt  being  engrained  into  the  soft  parts. 

The  immediate  risk  is  shock.  Primary 
haemorrhage  is  rarely  dangerous,  OA^dng  to  the 
tearing  of  the  blood-vessels  leading  to  their  rapid 
occlusion  by  clots.  Later  risks  are  reactionary 
haemorrhage  within  a  few  hours,  secondary 
haemorrhage  after  a  few  dsijs,  sloughing  of  the 
damaged  tissues  and  actual  gangrene  from 
impaired  blood  supply.  More  remote  risks  are 
impairment  of  function  from  loss  of  muscles  or 
tendons,  from  division  of  nerves,  or  from 
cicatricial  contraction  in  the  process  of  healing. 

Treatment  varies  with  the  extent  of  the 
damage.  In  the  extremities  amputation  is 
indicated  if  there  is  severe  damage  to  blood- 
vessels and  nerves,  rendering  the  continued 
vitality  of  the  tissues  improbable,  if  the  wound 
cannot  be  made  comparatively  aseptic,  or  if 
the  restoration  of  adequate  function  is  im- 
possible from  comminution  of  bones  and  lacera- 
tion of  muscles.  When  amputation  is  decided 
upon,  the  flaps  should  not  contain  badly 
bruised  tissues.  If  shock  is  very  marked,  it 
is  better  to  defer  amputation  for  a  few 
hours,  meanwhile  treating  the  initial  shock  on 
approved  lines. 

Conservative  measures  are  to  be  preferred 
whenever  possible.  In  order  to  preserve  any 
part  of  the  upper  extremity,  risks  may  be  run 
that  would  not  be  justifiable  in  the  case  of 
the  lower  extremity.  The  wound  should  be 
thoroughly  washed  out  ^dth  weak  lotions  such 
as  warm  saline  or  boracic  lotion,  and  sprayed 
with  hydrogen  peroxide.  Rough  scrubbing 
and  strong  antiseptics  are  contra-indicated  as 
they  serve  to  devitalize  the  damaged  tissues 
further,  reducing  their  resistance  to  infection 
rather  than  ensuring  the  removal  of  it. 

The  surrounding  skin  should  be  disinfected 
by  painting  with  tincture  of  iodine;  soft  parts 
with  gross  dirt  engrained  into  them  should 
be  clipped  away;  fractured  bones  should  be 
set  and  any  loose  fragments  devoid  of  peri- 
osteum removed ;  divided  structures  such  as 
nerves  and  tendons  may  be  sutured  with  fine 
chromicized  catgut ;  the  wound  should  be 
packed  vdih  gauze,  left  open  to  allow  of  free 
drainage  and  immobilized  in  an  easily  removable 
splint.  A  Bier's  bandage  should  be  applied 
whenever  possible,  well  above  the  site  of  the 
lesion,  and  for  the  greater  part  of  each  day,  as 
a  prophylactic  against  sepsis.  We  have  also 
found  that  the  bandage  diminishes  the  patient's 
discomfort. 

If  sepsis  ensues  and  the  patient  shows  signs 
of  septic  absorption,  amputation  should  not  be 
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delayed.  If  the  wound  refuses  to  heal  and 
continues  to  discharge,  the  probable  cause  is 
a  necrosed  portion  of  bone  or  a  foreign  body, 
and  a  radiogram  should  be  taken.  Where 
there  has  been  loss  of  a  considerable  portion 
of  skin  as  in  avulsion  of  the  scalp,  skin  grafting 
may  be  performed  immediately  if  the  asepticity 
j  of  the  wound  is  assured,  or  later  Miien  sepsis  has 
j  been  overcome. 

]  In  Burns  and  Scalds  the  severity  of  the  lesion 
•  is  proportionate  to  extent  rather  than  to 
,  depth,  because  a  denuded  surface  is  an  absorbing 
j  surface,  and  the  danger  is  septic  infection. 

Treatment     consists     in     preventing     septic 
infection,    in   combating   shock,    and   later   in 
i  preventing  deformity  and  loss  of  function,  or 
in  remedying  these  by  plastic  operations. 

A  general  anaesthetic,  especially  in  children, 

is  advisable  in  dressing  burns  of  any  extent. 

The  clothing  should  be  ripped  open  and  removed. 

'  While  the  dressing  should  be  thorough,  speed  is 

of  importance.  All  blisters  should  be  snipped  and 

the  raised  epithelium  removed.     As  a  primary 

dressing,  picric  acid  (picric  acid  \l  dr.,  absolute 

\  alcohol  3  oz.,  distilled  water  40  oz.)  is  the  most 

satisfactory,  as  it  relieves  pain,  prevents  sepsis 

and  promotes  healing.     Surgeon's  lint  or  gauze 

is  lightly  wrung  out  of  picric  acid  and  applied 

over   the   w^hole    area   affected,    then   covered 

with  a  thick  layer  of  antiseptic  wool  and  re- 

i  tained  in  position  by  bandages.     This  dressing 

■  should  not  be  disturbed  for  several  days,  and 

■'  even  then  any  portion  of  the  original  dressing 

that  remains  dry  should  be  left  in  position.  Much 

discomfort  to  the  patient  and  unsatisfactory 

results  proceed  from  non-observance  of  these 

practical  points.     We  recently  observed  a  case 

of  extensive  burns  painted  over  with  ordinary 

tincture  of  iodine,   and   the  result   created   a 

very  favourable  impression. 

Where  a  burn  is  already  septic  when  first 
seen,  picric  acid  is  contra-indicated  and  the 
usual  treatment  for  septic  wounds  should  be 
;  adopted.  Greasy  dressings  and  dry  powders 
should  be  avoided,  the  former  because  they  are 
rarely  sterile,  the  latter  because  they  retain 
discharges.  When  asepsis  is  obtained,  skin 
grafting  hastens  healing,  and  much  may  be  done 
tliereby,  as  well  as  by  attending  to  the  position 
of  the  part,  to  obviate  the  deformities  that  so 
commonly  ensue  from  cicatrization.  More 
elaborate  plastic  operations,  however,  are 
frequently  necessary. 

Injuries  Produced  by  Electricity  resemble  burns 
cHnically  and  in  treatment,  but  are  very  slow 
to  heal. 

Injuries  to  Joints  include  sprains  and  dis- 
locations; Injuries  to  Bones,  fractures  of  all 
varieties.  They  are  all  of  the  nature  of  severe 
contusions ;  are  marked  by  much  swelling  due 
to  extravasation  of  blood  and  serous  effusion 


GENERAL  SURGERY 


632 


EFFECTS   OF  BLEMORIIAGE 


into  the  soft  parts,  and  by  more  or  less  inter-  while  these  may  be  complicated  by  the  j  jsence 
ference  with  the  local  venous  and  lymphatic  ,  of  shock,  which  will  be  discussed  later, 
drainage.  Injury  to  the  soft  tissues  and  joints  |  The  Symptoms  and  Signs  of  Hcemorrhje  are 
accompanies  every  fracture,  and  should  not  be  I  pallor,  low  temperature,  low  tension  pu  e  and 
neglected.  Hence  immediate  massage  and  early  '  rapid  rhythm,  thirst,  sweating,  restl  sness, 
movement  are  as  essential  in  treating  fractures  vomiting,  sighing,  shallow  respirations,  blind- 
as  in  sprains  and  dislocations.  Massage  im-  ness,  unconsciousness  leading  to  death, 
proves  the  local  drainage  and  rapidly  removes  '  The  whole  symptom-complex  constiti3s  the 
the  effusions  before  organization  can  occur,  condition  known  as  collapse,  a  condition  s^hich, 
Matting  of  the  soft  parts  and  adhesions  within  j  however,  is  not  peculiar  to  haemorrhage  but  is 
the  joints  are  so  prevented.  a  well-recognized  sequel  of  the  various  f  ms  of 

In  fractures  alignment  of  the  bony  fragments  shock,  toxaemia,  cerebral  anaemia  fron  other 
is  essential,  and  may  be  obtained  under  an  causes,  etc.  The  diagnosis  of  hsemorrhai  often 
anaesthetic  by  manipulation  and  retained  by  depends  on  the  accurate  recognition  c  these 
external  splints;  or  by  open  operation  employ-  signs  and  symptoms,  and  a  brief  consic  ration 
ing  internal  splints  of  metal  plates  and  screws  of  their  physiology  will  often  indic^j  the 
or  silver  wire.  Radiograms  are  of  the  greatest  extent  and  severity  of  the  lesion  andthe.ppro- 
value  both  as  a  means  of  diagnosis  and  of  con-      priate  measures  to  be  adopted.     Let  us  there- 


IE         ■ 


trolling  treatment.  Thev  should  be  obtained 
Avhenever  possible.  Compound  dislocations  and 
fractures  resemble  lacerated  wounds,  and  the 
treatment  is  similar. 

Injuries  to  Viscera  of  the  thorax  and  abdomen 


fore,  briefly  consider  these  separately — 

Pallor.  At  an  early  stage  this  sign  lay  be 
consequent  on  a  general  reflex  vaso-const  ction, 
resulting  from  the  damage  to  peripheral  jrves ; 
if  due  to  this  cause  the  pallor  is  acconianied 


are  serious  and  less  apparent,  partaking  of  the  |  by  a  high  tension  pulse,  though  the  peiission 

nature    of    contusions,    subcutaneous    rupture,  i  wave  may  be  small   from   the  contracon  of 

incised  and  lacerated  wounds.     The  signs  and  the  peripheral  arteries.     Later,  howevei  pallor 

symptoms  vary  with  the  viscus,  and  with  the  '  due  to  haemorrhage    is  accompanied  b}a  low 

nature    of    the    lesion.      Attention    may    be  j  tension  pulse  and  is  consequent,  first,  n  the 


directed  to  the  importance  of  interference  with 
respiration  in  thoracic  injuries,  and  of  rigidity 
of  the  abdominal  muscles  in  abdominal  injuries. 
Immediate  operation  is  often  the  only  line  of 
treatment.  A.  P.  W. 

CONSTITUTIONAL    EFFECTS    OF    INJURIES 
AND    THEIR    TREATMENT 

The  views  upheld  in  this  section  are,  to  some  extent, 
the  outcome  of  the  combined  researches  of  Dr.  Leo7iard 
Parsons  and  the  ivriter;  and  it  has  been  thought  right  to 
include  these  results,  even  when  incomplete,  inasmuch 
as  they  modify,  to  some  extent,  our  outlook  on  the 
mechanism,  and  therefore  on  the  prevention  and  treat- 
ment, of  the  physiological  disturbances  arising  from 
injuries. 

The  constitutional  effects  of  injuries  may  be 
divided  primarily  into  two  groups  : — (a)  Imme- 
diate and  (6)  Remote. 

A. — Immediate  Effects 

These  are  associated  with  damage  to  three 
structures :  1.  Vascular ;  11.  Lymphatic ;  III. 
Nervous. 

I. — Vascular 

The  immediate  effects  of  vascular  inju- 
ries are   haemorrhage  and  thrombosis,  accord- 


contraction  of  the  vessels,  which  thus  £:empt 
to  compensate  the  loss  of  intravascula;  fluid ; 
finally,  the  vessels  become  flaccid  and  apty; 
a  condition  associated  with  a  secondar  heart 
failure.  In  this  connection  it  should  )e  re- 
membered that  the  cutaneous  surface  s  un- 
reliable as  an  indication  of  the  degree  of  )allor, 
and  the  mucous  membranes  should  aluys  be 
inspected. 

Low  Temperature  in  haemorrhage  depeds  on 
the  diminished  amount  of  blood  flowing  trough 
the  surfr.ce  of  the  body;  for  the  heat  st  by 
radiation  and  evaporation  is  not  compi  sated 
as  in  health. 

Low  Tension  Pulse  is  an  important  signf  the 
extent  of  the  constitutional  disturbance.  J  )r  it  is 
the  direct  evidence  of  the  amount  of  flidlost 
and  the  degree  of  compensation  which  e:3ts. 

Rapidity  of  the  Pulse,  combined  with  it  force, 
indicates  the  compensation  by  frequoy  of 
the  heart  beats  for  the  loss  of  work  die  at 
each  beat,  owing  to  the  small  amount  ol  blood 
brought  to  the  ventricles. 

Thirst  is  a  symptom  of  no  great  impoance, 
and  only  indicates  the  necessity  for  the  a  mini- 
stration of  fluids. 

Sweating  is  probably  a  manifestation  'f  the 
ing  as  the  continuity  of  the  vascular  channels  [  attempt  to  compensate  the  diminished  blood 
is    interrupted    or    not.     Thrombosis    and    its  ;  pressure  by  a  general  vaso-constriction  a  over 


sequelae  are  considered  elsewhere. 

The    constitutional    effects    of    haemorrhage 


the  body.     For  this  involves  a  general  timu- 
lation  of  the  autonomic  system,  in  whiti  the 


vary  in  rapidity  of  onset  and  progress  with  the     sweat  glands  share.     The  same  phenomuon  is 
size  and  importance  of  the  injured  structure,      observed  in  some  stages  of  shock  (see  §  JL). 
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Viiiting  may  occur  from  the  presence  of 
bloc  in  the  stomach,  and  is  of  no  great  im- 
port ice,  except  that  the  effort  involved  may 
indu'-  a  recurrence  of  haemorrhage  which  has 
temjrarily  ceased.  If,  however,  this  cause  is 
exch  ed,  it  is  a  symptom  of  grave  import ;  for 
it  is  I  indication  that  the  anaemia  of  the  centres 
is  a  dancing  to  a  dangerous  degree.  More 
fluid  5  also  lost. 

Ti  remaining  symjitoms  are  all  dependent  on 
the  arvation  of  the  higher  centres  from  loss 
of  bl  )d.  As  usual,  those  centres  which  (phylo- 
gene  3ally)  are  the  last  to  develop  are  the  least 
hard  and  are,  therefore,  the  first  to  be  affected. 

Tl  s  restlessness  precedes  loss  of  sight  and 
cons  Dusness,  and  these  are  the  immediate  pre- 
cursts  of  failure  of  the  respiratory  centre. 
The}  are,  therefore,  symptoms  of  the  gravest 
signi  ;ance — calling  for  immediate  treatment. 

It  lould  be  mentioned  that,  in  haemorrhage 
in  s  icial  regions,  these  symptoms  may  be 
mod  ed.  Thus,  in  hsemopericardium  and  cere- 
bral aemorrhage,  cyanosis  and  dyspnoea  may 
take  he  place  of  pallor  and  shallow  sighing 
respi  /tions,  while  in  the  latter  the  blood 
prestre  is  much  raised.  Special  exceptions, 
howter,  will  be  dealt  with  under  their  appro- 
priat  sections. 

Tutment.  This  should  be  considered  under 
two  leadings :  1 .  Treatment  of  the  lesion  ; 
2.  E  ief  of  symptoms  which,  in  themselves, 
are  v  additional  source  of  danger. 

1.  Jriefly  the  hsemorrhage  must  be  stopped 
by  t )  most  suitable  local  measures,  whenever 
this  possible.  The  choice  of  ligature,  local 
or  dtal  pressure,  gauze  packing,  etc.,  must 
depe  1  on  the  combined  consideration  of  the 
acce;  bility  of  the  site  of  the  lesion  and  the 
cond  ion  of  the  patient.  In  all  cases  of  hsemor- 
rhag  3he  motto  should  be  greatest  speed  and  least 
distuance.  Thus,  if  the  constitutional  symp- 
toms ire  advanced  and  the  hsemorrhage  can  be 
contlled  by  pressure,  this  course  should  be 
adopd,  and  suitable  measures  at  once  directed 
towals  the  relief  of  the  former.  If,  however, 
oper:ion  is  necessary  to  control  the  hsemor- 
rhag'  constitutional  treatment  must  be  adopted 
hejor  ind  during  its  performance,  and,  of  course 
be  C(  tinned  afterwards. 

2.  lelief  of  Symptoms  and  Signs — 

Poor.  This  requires  no  treatment,  since  it 
is  or/  a  manifestation  of  the  extent  of  the 
baem  rhage,  or  of  the  degree  of  the  success  of 
the  ( nstitutional  treatment. 

Lc  Temperature.  The  patient  should  be 
clad  n  flannel;  external  warmth  must  be 
applii  in  the  form  of  hot- water  bottles,  hot- 
watebed  if  possible,  and  warm  blankets  (sheets 
shoui.  be  removed).  It  should  be  remembered 
that  atients  in  this  condition  are  more  liable 
to  b(  burnt  than  those  in  ordinary  health,  and 


that  blankets  should  always  intervene  between 
such  appliances  and  the  skin. 

Again,  in  order  to  prevent  further  loss  of  heat 
from  the  body,  the  air  should  be  warm.  This 
does  not  mean  that  the  atmosphere  should  be 
rendered  "  stuffy  " ;  fresh  air  should  be  ensured 
by  opening  windows,  but  the  patient  should  be 
near  a  fire.  The  treatment  of  this  symptom  is 
most  important,  for,  in  addition,  such  patients 
are  subsequently  liable  to  pneumonia :  the 
maintenance  of  the  body  temperature  is  further 
assisted  by  the  treatment  of  the  following 
I  symptoms. 

The  Fall  in  Pulse   Tension  must  be  mainly 
compensated    by    the    free    administration    of 
fluids.     These  should  reach  the  tissues  of  the 
\  subject  at  100-110°  F. 

I       The  Introduction  of  Fluids  further  diminishes 

[  the  pulse-rate  by  increasing  the  blood  pressure, 

i  and  therefore  the  work  of  the  heart,  at  each 

beat;    also  the  body  temperature  is  raised  and 

thirst  relieved. 

Methods  of  Administering  Fluids:    1.  By  the 
!   mouth;  2.  Rectal;  3.  Subcutaneous;  4.  Intra- 
venous. 

1.  By  the  mouth.  A  little  fluid  may  be  given 
to  quench  thirst,  but  it  camiot  usually  be  given 
in  sufficient  quantities  without  inducing  vomit- 
ing.    This  is  to  be  avoided  at  all  costs. 

2.  Rectal.  This  is  useful,  rapid,  and  easy  of 
performance,  while  asepsis  is  not  necessary. 
It  can  be  employed  pending  the  preparation  of 
the  more  elaborate  methods.  A  catheter,  rubber 
tubing  and  funnel  are  required.  The  buttocks 
should  be  raised  and  the  funnel  kept  about  one 
and  a  half  feet  above  the  level  of  the  body.  The 
amount  which  will  be  retained  varies  with  the 

I  age  of  the  subject  and  rapidity  of  administra- 
i  tion.     Roughly, 

Adults  usually  retain  about  0  i ; 
12-15  years     ,,  ,,5  viii-x 

5-10  years     ,, 


§  v-viii 


Infants 


The  administration  may  be  continued  at  inter- 
vals of  an  hour  or  longer,  according  to  necessity. 

Composition  of  Fluids — 

(a)  Saline  Solution :  T.  105-110°  F.  The 
first  essential  is  to  raise  the  blood  pressure  as 
rapidly  as  possible ;  the  solution  therefore  should 
at  first  be  hypotonic,  i.  e.  the  salt  dissolved 
should  be  less  than  '1  per  cent.  Rapidity  of 
absorption  of  fluid  from  the  bowel  to  the  veins 
is  thus  favoured  by  osmosis. 

(6)  Hot  co^ee  is  a  valuable  stimulant,  and 
may  also  be  employed  if  obtainable. 

(c)  Brandy  is  useful  as  a  diffusible  stimulant, 
but  must  only  he  given  after  the  hcemorrhage  has 
been  stopped,  and  provided  adrenalin  has  not  been 
given  intravenously. 

{d)  Later  sugar  (dextrose    or    glucose),  two 
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per  cent.,  should  be  added  to  the  infusions,  as 
the  carbohydrate  metabohsm  is  valuable  in  the 
maintenance  of  body  heat. 

3.  Subcutaneous.  Lax  tissues  should  be 
selected,  such  as  the  inner  side  of  the  thigh,  the 
abdomen,  and  (best  of  all)  the  axillae.  Funnel, 
rubber  tubing  and  a  large  bore  needle  are 
required.  Arbuthnot  Lane's  infusion  bag  is  most 
useful.  Saline  solution  T.  120°  F.  The  solu- 
tion should  again  be  hypotonic,  i.  e.  under  '1  per 
cent,  solids,  to  favour  rapid  absorption  into  the 
veins.  Asepsis  is  essential ;  the  after-effects  of 
sepsis  introduced  by  this  method  are  very 
severe  and,  in  small  children,  not  infrequently 
fatal. 

4.  Intravenous.  The  most  effective  and  rapid 
measure  in  dangerous  collapse.  Any  superficial 
vein  may  be  selected :  usually  the  bend  of  the 
elbow  is  best.  A  bandage  is  placed  round  the 
arm  to  make  the  vein  prominent. 

Two  Methods.  If  the  veins  are  sufficiently 
prominent  a  needle  may  be  introduced  directly 
through  the  skin  into  the  vein.  A  fairly  wide 
bore  needle,  rubber  tubing  and  funnel,  or 
better,  McDonagh's  three-way-syringe  (as  used 
for  the  injection  of  salvarsan)  are  required.  If 
McDonagh's  apparatus  is  at  hand  it  is  the  best 
method  to  employ.  If  the  veins  are  too  col- 
lapsed for  this  method,  one  must  be  exposed 
by  dissection  and  a  cannula  inserted. 

Saline  Solution :  T.  115°  F.  Composition 
should  be  hypertonic,  i.  e.  over '7  per  cent,  solids. 
The  fluid  is  here  introduced  directly  into  a  vein, 
and  the  object  is  to  keep  it  there  as  long  as 
possible,  in  order  to  maintain  the  blood  pressure 
and  prevent  too  much  fluid  being  taken  up  into 
the  tissues  by  osmosis ;  the  maintenance  of  the 
high  percentage  of  solids  in  the  veins  favours 
the  passage  of  fluids  into  the  vascular  system 
and  of  solids  in  the  reverse  direction.  If, 
therefore,  dextrose  be  added,  tliis  will  be  taken 
up  by  the  tissues  and  assist  in  maintaining  the 
body  temperature.  As  much  as  four  per  cent, 
of  dextrose  may  be  safely  employed.  Dextrose 
two  to  three  per  cent,  in  the  solution  usually 
suffices. 

If  the  hsemorrhage  is  arterial,  adrenalin  should 
be  added  to  the  infusion  to  the  amount  of  3  i  of 
1  in  1000  solution  to  the  pint  of  saline.  Thus  the 
blood  pressure  is  raised,  and  vaso-constriction 
helps  to  check  the  bleeding.  Adrenalin  should 
not  be  used  intravenously  in  capillary  or  venous 
bleeding,  or  after  the  administration  of  brandy, 
and  never  into  the  subcutaneous  tissues. 
More  than  two  pints  of  saline  solution  should 
not  be  given  at  one  time  intravenously;  and 
hypodermic  injections  of  atropine  sulphate 
should  be  given  at  regular  intervals  afterwards. 

Firm  bandaging  of  all  four  limbs  is  an 
efficient  temporary  measure  in  emergency. 
Blood  is  thus  forced  to  the  trunk  and  the  blood 


pressure  rises.  The  limbs  should  be  elevated 
and  a  flannel  bandage  firmly  applied  centri- 
petally  over  a  thin  layer  of  warm  cotton  wool. 
These  should  be  removed  not  later  than  four  or 
five  hours,  and  the  pressure  should  be  released 
gradually. 

Firm  bandaging  of  the  abdomen  also  raises 
the  blood  pressure. 

(c)  When  the  pulse  tension  is  dangerously 
low,  small  doses  of  strychnine  {\\  ii-iii  of  the 
liquor)  should  be  given  hypodermically ;  these 
should  be  combined  with  small  doses  of  morphia 
(see  below).  Pituitary  extract  should  not  be 
employed. 

(d)  The  head  should  be  kept  low  and  the  legs 
and  body  raised,  in  order  to  favour  the  blood 
supply  to  the  centres. 

Sweating.  This  should  be  checked,  in  order 
to  prevent  loss  of  fluid  and  heat,  by  the  hypo- 
dermic administration  of  atropine  in  full  doses 
(gr.  jV  for  adults;  yi^-  for  children).  The 
atropine  also  tends  to  check  the  vomiting  which 
sometimes  accompanies  injections  of  morphia. 

Vomiting.  Wlien  due  to  the  presence  of  blood 
in  the  stomach,  vomiting  will  cease  with  its 
natural  removal,  or  by  gastric  lavage  if  the 
patient's  condition  admits  of  this  procedure. 

Mental  Symptoms.  Restlessness  should  be 
combated  by  small  doses  of  morphia  combined 
with  the  injections  of  strychnine  and  atropine, 
already  referred  to.  It  is  most  important  to 
preserve  quiet. 

Blindness  and  loss  of  consciousness  are  ominous 
signs  of  damage  to  the  higher  centres,  which  is 
not  infrequently  to  some  degree  permanent 
in  those  who  recover.  (The  writer  believes 
that  direct  transfusion  of  blood  will  some  day 
be  adopted  for  collapse  of  this  degree,  but  the 
subject  is  in  its  infancy.) 

II. — Lymphatic 

For  practical  purposes  the  constitutional 
effects  of  injuries  to  lymphatics  are  mainly 
concerned  with  the  asthenia  following  damage 
to  the  thoracic  duct  in  the  neck  and  to  the 
consequent  continuous  loss  of  chyle.  It  should 
be  remembered  that  the  thoracic  duct  is  rarely 
"  single  "  ;  these  cases,  therefore,  usually  recover 
under  appropriate  constitutional  treatment. 
This  consists  in  withholding  fats,  and  supplying 
the  deficiency  with  copious  administration  of 
carbohydrates.  Appropriate  quantities  of  iso- 
tonic saline  solution,  to  which  two  per  cent, 
dextrose  is  added,  should  be  given  by  the  rectum 
four-hourly,  as  long  as  lymph  is  being  lost  at  the 
site  of  injury;  quin.  sulpli.  and  tr.  ferri 
perchlor.  should  also  be  given  in  appropriate 
doses. 

III. — Nervous 

Injuries  to  the  central  or  peripheral  nervous 
system  are  responsible  for  the  production  of  the 
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condition  known  as  "  shock  "'  in  its  various 
aspects.  By  "  injuries,"  in  this  connection, 
must  be  understood  any  stimulus  which  exceeds 
or  differs  from  the  physiological  normal. 

The  correct  treatment  of  shock  is  based  upon 
an  understanding  of  the  mechanism  of  its  onset, 
and  it  is  therefore  necessary  to  touch  briefly  on 
the  physiology  and  pathology  of  the  phenomena 
observed.  For  practical  purposes  it  is  simplest 
to  regard  the  vasomotor,  cardiac  and  respira- 
tory centres  as  those  essential  to  the  life  of  the 
organism.  To  these  centres  is  normally  coming 
a  continuous  series  of  impulses,  which  are,  on 
the  one  hand,  the  efferent  stimuli  of  those  re- 
flexes which  proceed  from  the  outside  world  to 
the  higher  centres ;  and,  on  the  other  hand,  the 
afferent  stimuli  direct  to  the  medulla  through 
the  peri}»heral  nervous  system. 

The  passage  of  such  impulses  to  the  vaso- 
motor and  respiratory  centres  induces  definite 
typical  variations  in  blood  pressure,  which  can 
be  studied  in  tracings ;  if,  therefore,  such  varia- 
tions be  attributed  to  the  correct  cause,  the 
blood  pressure  forms  a  valuable  sign  of  the 
nature  and  extent  of  the  stimuli  passing  to 
the  vital  centres. 

This  mechanism  constitutes  the  pathology  of 
shock.  The  results  vary,  not  only  with  the 
nature  of  the  stimulus,  but  also  with  the  situa- 
tion, degree  of  violence,  and  extent  of  the  injury 
originating  these  impulses. 

Impulses  from  the  outside  world  to  the 
medullary  centres  may  proceed  by  various 
routes — 

L  From  the  centres  of  consciousness  and  the 
special  senses. 

2.  From  the  central  nervous  system  below  the 
medulla. 

3.  From  the  peripheral  nerves — 

(a)  Through  the  centres  of  consciousness. 

(b)  Through  the  centres  for  pain, 
(r)  Direct  to  the  medullarj^  centres. 

Now  probably  all  afferent  nerves  to  the 
medullary  centres  possess  "  pressor  "  and  "  de- 
pressor "  fibres ;  stimulation  of  the  former 
raising,  of  the  latter  depressing,  the  blood 
pressure.  Prolonged  or  violent  stimulation  of 
afferent  nerves  fatigues  the  synapses,  first 
of  the  pressor,  then  of  the  depressor  groups  of 
fibres,  fatigue  of  the  former  being  followed  by 
a  domination  of  the  latter  if  the  stimulus  is 
continued. 

Thus  the  shock-value  of  any  region  varies 
with  the  proportion  of  pressor  to  depressor  fibres 
in  its  nerve  supply,  those  with  a  high  proportion 
of  pressor  fibres  having  a  lower  shock-value  than 
those  with  a  high  proportion  of  depressor  fibres. 
The  treatment  of  the  various  forms  and  stages 
of  shock  depends  on  the  recognition  of  the 
principles  enunciated. 


j       1.  Consciousness  and  Special  Senses — 

!  Tracings  taken  in  the  same  subject  when 
asleep  and  awake,  when  compared,  show  that 
the  stimuli  to  the  vasomotor  and  respiratory 
centres  arising  from  the  higher  centres  during 
consciousness  are  responsible  for  a  rise  of  blood- 
pressure  of  from  16-20  mm.  mercury.  Mental 
effort  still  further  raises  the  blood  pressure, 
and  increases   the   range   of   individual   varia- 

I  tions;  a  feature  which  is  still  more  marked 
when  mental  anxiety  and  apprehension  are 
prominent  features.  In  accordance  with  these 
observations  it  is  found  that  the  most  marked 
variations  of  this  type  are  observed  in  fright. 
Now  a  close  study  of  tracings  and  charts  shows 

;  that  in  the  fibres  from  the  higher  to  the  medul- 
lary   centres    the    depressor    element    is    pro- 

!  nounced  ;  therefore  the  pressor  is  easily  fatigued 

!  under  violent  or  prolonged  stimulus ;  this 
fatigue  of  the  pressor  group  is  followed  by  a 
domination  of  the  depressor  group,  with  the 
consequent  increasing  fall  of  blood  pressure 
under  continued  stimulation.  It  can  be  easily 
understood,  therefore,  how  an  exceedingly 
violent   and  sudden   mental  shock   may  com- 

'  pletely  paralj-se  the  synapses  of  the  pressor 
fibres,  thus  inducing  sudden  collapse  or  syncope. 
Further,  sudden  slight  injuries  have  on  occasion 
been  known  to  cause  death  from  shock  {e.  g.  a 
slight  blow  on  the  testicles) :  Traumatic 
Shock. 

The  explanation  seems  to  be  that  the  actual 
injury,  though  slight,  is  sudden ;  and  is  one  which 
might  be  anticipated  as  serious  and  painful. 
So  great  is  the  stimulus  to  the  higher  centres 

!  that,  through  them,  it  is  converted  into  a  con- 
sciousness of  serious  injury,  and  the  phenomenon 
comes  into  the  group  of  Mental  Shock. 
Treatment  of  Mental  Shock — 
(a)  Preventive.  This  applies  only  to  the 
control  of  excessive  mental  disturbance  in 
surgical  operations.  The  control  of  the  psychic 
element  and  the  consciousness  of  painful  sen- 
sations are  effected  by  the  various  forms  of 
inhalation  anaesthetics,  which  are  fully  de- 
scribed elsewhere.  Mention  must,  however,  be 
made  of  the  Avell-knoA^Ti  fact  that  considerable 
mental  shock  is  often  induced  by  the  admini- 
stration of  these.  If  severe  operations  are 
contemplated  in  excitable  people,  preliminary 
injections  of  morphia,  or  morphia  and  scopola- 
mine, are  advisable.  In  exophthalmic  goitre 
mental  shock  is  probably  largely  responsible 
for  the  operation  fatalities,  and  the  additional 
security  of  several  preliminary  sham  anfesthetics 
has  been  recommended  as  tending  to  diminish 
the  mortality  (Crile).  Omnipon  has  been  also 
extolled  (Gray),  but  its  value  yet  remains  to  be 
proved.  Hedonal  is  well  spoken  of,  and  is 
being  tried  in  this  country. 

(6)   When    Mental    Shock    has    occurred.     If 
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serious,  every  fresh  mental  stimulus  increases 
the  collapse  by  stimulating  the  depressor  fibres 
of  the  afferent  tracts  to  the  medullary  centres 
(the  pressor  fibres  being  already  fatigued).  The 
first  principle  is  to  diminish  mental  activity. 
This  is  effected  by  mental  quiet ;  complete  rest 
to  the  special  senses  by  darkening  the  room, 
eliminating  noise,  etc.  The  patient  must  be 
kept  perfectly  at  rest  and  injections  of  morphia 
frequently  administered.  If  collapse  is  pro- 
found strychnine  should  also  be  given  in  small 
doses,  in  order  to  reopen  the  paths  of  the  pressor 
synapses,  and  so  to  raise  the  blood  pressure  until 
this  can  be  effected  by  one  of  the  methods  of 
saline  infusion.  If  the  patient  is  conscious, 
strychnine  and  small  doses  of  morphia  are 
indicated — atropine  is  contra-indicated  in  mental 
shock.  Cardiac  stimulants,  such  as  caffeine, 
camphor,  ether,  may  be  called  for — alcohol  is  to 
be  avoided.  Any  objects  or  persons  likely  to 
revive,  in  the  consciousness  of  the  patient,  the 
cycle  of  events  which  led  to  the  shock  suffered 
from  should  be  carefully  excluded.  This  line 
of  treatment  must  often  be  persisted  in  for  a 
considerable  time,  and  remote  mental  sequelae 
are  to  be  anticipated. 

2.  SJiocJc  from  injuries  to  the  vertebral  column 
and  spinal  cord  is  usua,lly  profound,  for  both 
regions  have  a  large  proportion  of  depressor 
fibres  in  their  nerve  supply.  The  treatment  of 
the  immediate  constitutional  effects  does  not 
differ  from  that  of  the  succeeding  section,  but 
the  remote  sequelae  of  slight  injuries  are  of  im- 
portance in  connection  with  insurance  and  the 
Emyjloyer's  Liability  Act  (see  Injuries  of  the 
Spine).  Such  injuries,  during  consciousness, 
are  frequently  associated  with  a  considerable 
degree  of  mental  shock. 

3.  From  the  Peripheral  Nervous  System.  This 
involves  shock  arising  from  any  injuries  to  the 
afferent  nerves  of  the  trunk  or  extremities. 
There  are  three  sources  of  shock  from  such 
injuries — 

(a)  Throtigh  the  centres  of  consciousness.  This 
has  already  been  briefly  referred  to  above 
{Mental  Shock). 

(b)  Through  the  centres  for  pain.  Tracings  in 
the  human  subject  show  that,  of  all  nervous 
afferent  impulses,  those  of  pain  possess,  perhaps, 
the  greater  excess  of  depressor  over  pressor 
fibres ;  for  the  blood  pressure,  under  painful 
stimuli,  does  not  show  a  marked  "  mean  "  rise 
so  much  as  enormous  individual  variations  in  a 
more  or  less  steady  "  mean  curve."  The  control 
of  this  factor  by  eliminating  pain  is,  therefore, 
most  important  both  in  prophylaxis  and  actual 
treatment  and  must  never  be  neglected.  The 
depressing  action  of  morphia  need  never  be 
feared,  even  in  collapsed  subjects,  for  it  can 
be  readily  counteracted.  It  is  the  prophylactic 
subjugation  of  pain,  and  the  concurrent  shock, 
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by  inhalation  anaesthesia  which  has  rendered 
modern  surgery  a  scientific  possibility ;  but  even 
these  anaesthetics  still  leave  open  the  "  paths 
of  shock  "  from  the  periphery  direct  to  the 
medullary  centres. 

(c)  Shock  arising  from  the  injurious  stimulus 
to  afferent  nerves,  and  the  resulting  impulses 
passing  direct  to  the  medullary  centres,  is  only 
amenable  to  one  form  of  treatment,  namely, 
nerve  blocking. 

All  the  other  factors  which  tend  to  accentuate 
the  grave  constitutional  sequelae,  may,  under 
appropriate  treatment,  be  so  combated  that  the 
patient  can  withstand  this  third  group  of 
impulses,  which  constitutes  Surgical  Shock. 

It  is  impossible  to  enter  into  detail,  in  the 
present  writing,  on  such  an  immense  subject, 
and  the  briefest  outline  of  principles  must 
suffice. 

Surgical  shock  must  be  divided  into  three 
stages — 

(a)  Pressor,  during  which  the  blood  pressure 
rises  in  response  to  the  stimulus  of  the  trauma 
to  the  pressor  fibres  of  the  afferent  nerves  in  the 
injured  area. 

It  is  this  stage  in  which  preventive  measures 
are  to  be  adopted,  if  there  is  any  likelihood  of 
pressor  fatigue.  Sfjinal  anaesthesia  forms  one 
most  efficient  means  of  obviating  the  second,  or 
depressor  stage,  by  blocking  svich  impulses  over 
a  large  area — not  only  does  this  treatment  apply 
to  prophylaxis  in  surgical  operations,  but  also 
after  severe  accidents  below  the  diaphragm. 
For  it  must  be  remembered  that  the  stimulus 
of  a  trauma  persists,  in  a  lesser  degree,  for  some 
time  after  the  injurious  agent  is  removed,  and 
that  pressor  fatigue  may  lead  to  the  second 
stage  at  a  later  period. 

(h)  Depressor.  In  this  stage  each  stimulus 
is  follow^ed  by  a  corresponding  lowering  of  blood 
pressure  which  is  associated  with  consequent 
secondary  heart  failure  and  starvation  of  the 
central  nervous  system. 

Again  the  prevention  of  further  damage  lies 
in  the  blocking  of  all  centripetal  impulses  on  the 
lines  already  explamed,  and  in  the  treatment  of 
symptoms.  The  treatment  of  symptoms  con- 
sists first  in  attacking  the  progressive  collapse. 
The  measures  to  be  adopted  are  similar  to  those 
in  haemorrhage,  viz.  raising  the  blood  pressure 
by  infusion,  the  removal  or  suppression  of  the 
peripheral  stimulus,  tight  bandaging  of  the 
extremities,  and  in  this  stage,  if  the  collapse 
is  profound,  injections  of  strychnine.  It  must 
be  realized  that  strychnine  has  the  property  of 
restoring  the  pressor  paths  and  so  raising  the 
blood  pressure  by  re-establishing  the  reflexes  : 
this,  in  emergency,  is  a  most  important  line  of 
treatment  to  adopt  until  the  further  measures  are 
taking  effect.  Strychnine,  further,  is  a  direct 
cardiac  stimulant,  and,  contrary  to  some  modern 
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teaching,  possesses  no  direct  deleterious  action 
on  any  centres.  The  centres  are  not  directly 
fatigued  in  shock,  and  there  is  no  danger  in 
stimulating  them  to  activity.  Consequently 
atropine  is  also  valuable,  especially  when  com- 
bined with  morphia,  as  a  guard  against  the 
additional  complication  of  mental  shock  on 
recovering  from  narcosis  and  to  subdue  reflexes 
from  the  special  senses,  etc.  I 

The  best  stimulants  for  a  failing  heart  in 
shock  are  digitalis,  caffeine  and  camphor  in 
suitable  doses — alcohol  is  not  recommended. 
Further  details  in  the  treatment  of  collapse 
have  already  been  discussed. 

Finally,  in  intravenous  infusion  for  shock  the 
addition  of  two  per  cent,  dextrose  to  the  saline 
solution  is  better  than  giving  adrenalin,  since  a 
similar  object  is  served,  while,  in  addition, 
dextrose  is  a  valuable  food. 

(c)  On  cessation  of  the  stimulus  the  depressor 
stage  merges  into  an  intermediate  stage  of  higher 

I  blood  pressure,  which  either  leads  to  recovery, 
under  the  treatment  adopted,  or  to  death,  if 

j  the  damage  to  the  central  nervous  system  has 
progressed  beyond  recovery.  (The  future  may, 
perhaps,  see  the  adoption  of  direct  transfusion 
of  blood  for  the  treatment  of  the  central  nervous 
system  in  this  stage  of  shock.) 

B. — Remote   Effects 

1.  Vascular.  These  are  associated  with 
thrombosis,  embolism,  septicaemia,  pysemia,  etc. ; 
all  of  which  are  dealt  %Wth  in  their  appropriate 

I    sections. 

2.  Nervou-9.  These  are  mental  derangement ; 
impairment  of  the  special  senses ;  increased 
susceptibility  to  mildly  painful  stimuli  (with 
consequent  moderate  ill-health) ;  such  diseases 
as  traumatic  neurasthenia,  railway  spine,  etc. 
Though  these  ailments  are  considered  elsewhere, 
it  should  be  borne  in  mind  that  they  may  all 
arise  as  sequelae  of  injuries,  and  are  late  con- 
stitutional manifestations  which  tend  to  de- 
crease the  value  of  the  individual  as  a  member 
of  a  community  or  as  a  bread-winner.  These 
sequelae  are  often  extremely  difficult  to  differenti- 
ate from  malingering,  are  resistant  to  treatment, 
and  of  the  greatest  importance  from  a  medico- 
legal point  of  view.  H.  T.  G. 

SURGERY    OF    THE    BLOOD-VESSELS 

Great  advances  in  the  surgery  of  the  blood- 
vessels have  been  made  in  recent  years,  mainly 
as  the  result  of  experimental  research.  Chief 
amongst  the  improvements  may  be  mentioned 
the  suture  of  large  blood-vessels,  arterio- 
venous anastomosis  for  the  direct  transfusion 
of  blood  or  for  the  reversal  of  the  circulation 
in  incipient  gangrene,  and  the  restorative 
operations      for      aneurysm      introduced      by 


Matas.  The  experience  and  elaborate  tech- 
nique necessary  for  such  procedures,  however, 
preclude  their  general  use. 

Accidental  Haemorrhage. — The  lines  of  treat- 
ment in  a  case  of  severe  haemorrhage  are  (1)  to 
arrest  the  bleeding;  (2)  to  prevent  its  recur- 
rence ;  (3)  to  treat  the  constitutional  symptoms. 
In  the  case  of  a  wounded  artery  bleeding 
should  be  stopped  by  pressure  over  the  bleeding 
point  or  on  the  artery  above.  To  maintain 
haemostasis  a  tourniquet  should  be  placed 
around  the  limb.  This  is  painful  and  cannot 
be  borne  for  more  than  one  or  two  hours. 
As  soon  as  possible  it  is  advisable  to  purify  the 
wound  and  to  prevent  recurrence  of  the 
haemorrhage  by  the  application  of  ligatures. 
Haemorrhage  from  veins,  as  in  varicose  ulcer, 
is  easily  controlled  by  pressure  over  the  bleed- 
ing point  and  elevation  of  the  limb. 

Haemorrhage  at  Operations. — Bleeding  points 
must  be  Ugated,  preferably  with  catgut.  If 
ligation  over  the  point  of  the  forceps  is  difficult, 
the  safest  method  is  to  transfix  the  tissues 
containing  the  vessel  with  a  suture  before 
tying.  When  it  is  difficult  to  catch  a  bleeding 
point  in  a  deep  wound,  as  in  the  removal  of 
glands  from  the  neck,  the  best  plan  is  to  pull 
the  deep  tissues  towards  the  surface  with 
forceps,  so  that  the  vessel  becomes  more 
accessible.  Packing  is  only  required  to  stop 
oozing  from  the  walls  of  a  cavity  or  to  arrest 
haemorrhage  from  an  inaccessible  vein.  Capil- 
lary bleeding  can  be  arrested  as  a  rule  by  firm 
application  of  the  dressings,  but  if  pressure  is 
insufficient,  hot  water  between  110°  and  120° 
F.,  adrenalin  1  in  1000,  and  turpentine  are  the 
most  useful  styptics. 

Reactionary  Haemorrhage  is  due  to  the  slipping 
of  a  ligature,  or  to  oozing  from  small  vessels, 
following  the  improvement  of  the  circulation 
;  after  the  shock  of  an  operation  or  injury.  If 
the  bleeding  is  profuse,  or  not  easily  controlled 
by  a  fresh  dressing  firmly  applied,  the  wound 
should  be  reopened  and  the  vessels  ligated. 

Secondary  Haemorrhage  is  due  to  sepsis,  and 
is  ah^ays  to  be  regarded  as  a  serious  symptom. 
The  first  indication  is  usually  the  occurrence 
of  slight  bleeding  a;  few  days  after  the  operation 
or  injury.  Profuse  and  even  fatal  haemorrhage 
is  liable  to  follow  when  main  vessels  are  in- 
I  volved.  On  account  of  the  uncertainty  of 
palliative  treatment  it  is  advisable,  as  a  rule, 
to  interfere  at  once.  If  the  vessel  is  small 
it  is  sufficient  to  cleanse  the  wound  and  to 
pack  it  tightly,  but  when  the  artery  is  large  it 
is  necessary  to  ligate  the  vessel  through  a 
fresh  incision  above  the  infected  area,  or, 
according  to  the  nature  and  position  of  the 
injury,  to  amputate  the  limb  higher  up. 

In  the  case  of  a  limb,  as  long  as  there  is  risk 
of  serious  bleeding  a  Petit 's  tourniquet  should 
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be  kept  in  position,  ready  for  immediate  tighten- 
ing. In  situations  such  as  the  neck  and  groin, 
the  only  means  of  treatment  may  be  to  plug 
the  wound. 

Internal  Haemorrhage. — Early  recognition  of 
internal  haemorrhage  is  important,  as  prompt 
operation  is  vital.  It  may  be  difficult  to 
differentiate  between  collapse  due  to  loss  of 
blood  and  shock  folIo^^'ing  visceral  injury.  Not 
uncommonly  both  conditions  are  combined. 
The  physical  signs  of  free  fluid  in  the  abdomen 
or  thorax  facihtate  a  diagnosis. 

Constitutional  Symptoms  of  Haemorrhage. — The 
most  striking  features  of  severe  haemorrhage  are 

(1)  pallor  of  the  skin  and  mucous  membranes; 

(2)  tendency  to  syncope ;  (3)  air-hunger.  A  few 
hours  after  haemorrhage,  the  blood  count  will 
show  a  diminution  of  red  corpuscles  and  of 
haemoglobin,  but  a  leucocytosis  of  15  to  30 
thousand. 

Treatment.  The  patient's  head  should  be 
lowered  to  prevent  syncope ;  he  sliould  have 
plenty  of  fresh  air  and  if  necessary  oxygen  to 
relieve  dyspnoea.  The  most  important  step 
in  the  treatment  is  to  increase  the  amount  of 
fluids  in  the  circulation.  Temporary  relief 
may  be  given  by  bandaging  the  hmbs  from 
below  upwards,  after  emptying  them  of  blood 
bv  elevation. 

Intravenous  infusion  of  normal  saline  should 
be  performed  in  every  urgent  case.  The  solution 
can  be  made  from  common  salt,  one  drachm 
to  the  pint  of  water.  After  boiling,  it  is 
introduced  into  the  median  basilic  or  other 
superficial  vein  at  a  temperature  of  105°  F. 

The  apparatus  required  is  a  small  funnel 
or  the  barrel  of  a  large  syringe,  four  feet  of 
rubber  tubing  and  a  metal  or  glass  cannula. 
A  temporary  constricting  bandage  may  be 
necessary  around  the  upper  arm  to  demonstrate 
the  position  of  the  vein.  A  short  incision  of 
half  an  inch  made  across  the  line  of  the  vein 
is  sufficient,  unless  the  vein  is  obscure.  Two 
catgut  ligatures  are  passed  around  the  vein 
and  the  lower  one  tied,  whilst  on  the  upper 
ligature  the  first  two  turns  of  a  surgical  knot 
are  made  but  not  tightened.  The  funnel,  tubing 
and  cannula  are  now  filled  with  saline  solution 
and  kept  in  readiness,  whilst  the  vein,  put  upon 
the  stretch  by  pulling  on  the  lower  ligature,  is 
opened  by  a  small  transverse  incision  placed 
between  the  ligatures.  The  cannula  is  pushed 
up  the  vein  for  an  inch  or  more,  and  fixed  by 
tightening  the  upper  ligature.  One  to  three 
pints  of  sahne  should  be  run  in  slowly,  allowing 
ten  minutes  for  each  pint.  On  withdrawing 
the  cannula  the  upper  ligature  is  tied. 

In  less  serious  cases  the  saline  may  be  given 
per  rectum.  By  using  a  rubber  catheter  and  only 
a  low  elevation  of  the  reservoir  large  quantities 
of  saline  may  be  slowly  absorbed. 


With  these  two  methods  available  there  are    ' 
few  indications,  except  in  the  case  of  infants,  for 
f  the  subcutaneous  method  of  saline  infusion. 
Direct  transfusion  of  blood  has  been  revived 
and  perfected  mainly  by  Crile,  and  is  the  ideal 
treatment    for    haemorrhage,    especially    when 
combined  with  shock,  or  if  it  is  essential  to 
improve   the   patient's   condition   in   order  to    i 
withstand  a  serious  operation.  i 

I       The    method     commonly    employed    is    to 
anastomose  the  radial  artery  of  the  donor  to 
j  the  median  basilic  vein  of  the  patient.     Glass 
I  tubes  coated  with  paraffin  to  prevent  coagulation 
I  have  also  been  used  to  simplify  the  anastomosis, 
but  the  technique  of  the  various  methods  is 
too  complicated  as  yet  to  allow  of  their  general 
adoption. 

Varicose  Veins. — The  limbs  should  be  ex- 
amined whilst  the  patient  is  standing.  Both 
saphenous  veins  may  be  affected,  and  irregular 
branches  between  the  main  veins  should  also 
be  looked  for. 

Palliative  Treatment  may  be  used  for  early 
cases  if  there  is  little  discomfort.  It  is  indi- 
cated if  there  is  any  constitutional  disease 
which  precludes  operation,  or  if  the  varix  is 
associated  with  thrombosis  of  the  deep  veins  of 
the  leg. 

The  general  health  must  be  attended  to,  and 
the  possibility  of  an  intrapelvic  tumour  should 
not  be  forgotten.  The  patient  must  be  warned 
against  prolonged  standing,  excessive  exercise 
and  the  wearing  of  tight  garments,  and  should 
rest  frequently  with  the  feet  up.  A  crepe 
bandage  is  the  best  and  most  comfortable 
form  of  support  for  the  veins.  It  is  cheap,  is 
not  harmed  by  washing  and  retains  its  elasticity 
for  a  long  time.  Elastic  webbing  is  also  efficient 
but  not  so  comfortable ;  rubber  bandages  should 
not  be  used  as  they  keep  the  skin  moist.  The 
bandage  should  be  applied  before  the  patient 
rises  and  not  removed  till  he  is  again  in  bed. 
It  is  important  that  the  bandage  be  applied 
from  the  foot  upwards,  but  it  is  rarety  necessary 
above  the  level  of  the  knee.  Elastic  stockings 
are  not  quite  so  satisfactory,  as  they  are  more 
expensive,  and  are  apt  soon  to  lose  their 
elasticity. 

Operative  Treatment  should  be  recommended 
in  the  great  majority  of  cases  if    the  varix  is 
extensive  or  the  symptoms  severe,  and  particu- 
larly   in    young    patients.     Operation    is    also 
indicated  if  there  is  pouching  of  the  vein  or  if 
there  have  been  recurrent  attacks  of  phlebitis. 
Cases  of  chronic  ulcer  which  refuse  to  heal  Avith 
ordinary    measures    should     be    treated     by 
removal  of  the  veins  and  excision  of  the  ulcer 
with  the  immediate   application  of  Thiersch- 
I  grafts  (Mayo).     The  technique  of  the  oiJeration 
!  has  been  greatly  modified  in  recent  years  by 
j  the   use   of  vein-strippers,  such   as   Mayo's  or 
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Babcock's  instruments,  which  enable  long 
eegments  of  the  veins,  unless  very  tortuous, 
adherent  or  thrombosed,  to  be  removed  through 
small  incisions. 

Simple  Phlebitis  in  a  Varicose  Vein  is  common 
in  the  large  saphenous,  especially  above  the 
knee  and  in  the  calf,  and  is  associated  with 
thrombosis  of  the  affected  segment.  The 
symptoms  are  pain,  redness,  oedema  and 
induration  over  the  vein,  wdtli  possibly  some 
swelling  of  the  limb  below. 

The  temperature  is  usually  raised  one  or 
two  degrees.  The  risk  in  such  cases  is  the 
detachment  of  a  portion  of  the  clot,  forming  an 
embolus,  or  the  spread  of  the  thrombosis  to  the 
deep  veins  giving  rise  to  phlegmasia  alba  dolens. 

Treatment.  The  patient  must  be  kept  re- 
cumbent, A^-ith  the  foot  of  the  bed  raised  and 
the  limb  steadied.  The  dressings  should  be 
kept  in  place  by  a  many-tailed  bandage  to 
avoid  unnecessary  movement  of  the  limb. 
At  first  the  pain  is  most  relieved  by  hot  fomenta- 
tions, but  later  ichthyol  in  glycerine  (ten  per 
cent.)  is  the  best  apphcation.  After  three  to 
four  weeks,  gentle  massage  may  be  employed 
if  all  signs  of  inflammation  have  disappeared. 
Later,  when  the  patient  gets  up,  he  should 
wear  a  supporting  bandage.  Operation  is 
indicated  if  the  veins  remain  tender  or  if  the 
phlebitis  is  recurrent. 

Angiomata. — A  nsevus  is  a  capillary  angioma 
assuming  the  following  forms  : — (1)  cutaneous; 
(2)  mixed — affecting  both  skin  and  subcutane- 
ous tissues ;  (3)  subcutaneous.  In  mixed  and 
subcutaneous  varieties  the  capillary  spaces 
may  be  dilated,  forming  a  cavernous  naevus. 

Treatment  is  indicated  (1)  when  the  nsevus 

^     is  on  the  face,  for  aesthetic  reasons,  or  if  it  be 

near  the  eyes  or  lips  ;  (2)  if  the  nsevus  is  growing 

rapidly ;  (3)  if  there  is  a  tendency  to  haemorrhage. 

Cutaneous  Naevus. — The  "  port-wine  stain  " 
is  the  most  troublesome  naevus  to  treat.  The 
best  results  are  got  by  repeated  exposures  to 
a  weak  dose  of  radium,  preferably  applied  in 
the  form  of  a  plaster.  The  skin  should  ulti- 
mately assume  very  nearly  its  normal  appear- 
ance; but,  if  the  exposures  have  been  too 
strong,  white  atrophic  spots  may  remain 
(Dawson  Turner). 

Mixed  and  Subcutaneous  Naevus.  —  Freezing 
by  Carbon  Dioxide  Snoiv  is  the  method  of  choice 
in  naevi  of  moderate  size  which  project  from 
the  surface.  The  majority  of  cases  can  be 
cured  by  one  application  of  the  snow  of  not 
more  than  twenty  to  thirty  seconds  in  adults, 
or  of  a  shorter  duration  in  children.  Within 
an  hour  after  freezing  a  bhster  forms  at  the 
site  of  application,  but  the  pain  is  never  ex- 
cessive. If  the  freezing  requires  to  be  repeated, 
three  weeks  should  elapse  before  the  next 
treatment  (Cranston  Low). 


Excision  is  the  quickest  method  where  the 
scar  is  immaterial.  Haemorrhage  can  easily 
be  controlled  by  pressure.  It  is  the  usual 
treatment  for  subcutaneous  naevi  of  the 
cavernous  type. 

Ignipuncture  is  suitable  for  small  projecting 
naevi  not  larger  than  a  florin.  Several  small 
punctures  are  made  with  the  point  of  a  cautery. 
This  method  requires  a  general  anaesthetic,  and 
the  results,  although  often  excellent,  are  not 
likely  to  be  so  good  as  those  by  freezing. 

Electrolysis  is  reserved  for  large  mixed  or 
cavernous  naevi,  when  excision  is  contra- 
indicated  on  account  of  the  scar,  or  when 
carbon  dioxide  snow  has  failed. 

Cirsoid  Aneurysm  and  Aneurysm  by  Anasto- 
mosis.— The  risk  in  these  rare  conditions  is 
haemorrhage.  Operation  or  electrolysis  offer 
the  only  chance  of  eft'ecting  a  cure,  but  the 
treatment  is  usually  unsatisfactory. 

Pathological  Aneurysm  (True  Aneurysm).  — 
The  tjrpical  signs  of  a  peripheral  aneurysm  are 
(1)  expansile  pulsation,  (2)  pulsation  controll- 
able by  pressure  on  the  proximal  side  of  the 
artery,  (3)  compressibility  of  the  swelling, 
(4)  presence  of  a  systolic  bruit  over  the  swelhng 
or  of  a  thrill  on  palpation,  (5)  diminution  in 
volume  or  delay  in  time  of  the  pulse  beyond. 

\^nien  the  process  of  natural  cure  is  going  on 
pulsation  may  be  very  slight.  By  observing 
the  effects  of  compression  of  the  artery  and  of 
the  swelling,  and  by  noting  the  expansile 
character  of  the  pulsation,  aneurysm  can  usually 
be  diagnosed  from  other  conditions  such  as  a 
tumour  or  an  abscess  over  a  main  artery,  a 
pulsating  sarcoma  or  a  normal  vessel  such  as 
the  subclavian  displaced  upwards  by  a  cervical 
rib.  When  pain  is  the  chief  complaint,  espe- 
cially in  aneurysms  near  a  joint,  the  condition 
has  to  be  differentiated  from  rheumatism  or 
neuralgia. 

The  symptoms  and  signs  which  may  be 
present  vary  with  the  situation  of  the  aneurysm 
and  with  the  effects  of  pressure  on  the  neighbour- 
ing structures. 

Treatment.  In  cases  of  thoracic  and  ab- 
dominal aneurysm  the  treatment  as  a  rule 
must  be  confined  to  constitutional  measures 
such  as  rest,  low  diet  and  iodide  of  potassium. 

Should  simpler  measures  fail  in  inoperable 
cases,  a  course  of  gelatin  injections  may  be  tried 
to  favour  coagulation  in  the  sac.  Seven  ounces 
of  a  two  per  cent,  solution  of  gelatin  in  normal 
saline  are  injected  subcutaneously  every  five 
or  six  days  till  twenty  injections  have  been 
given.  The  chief  risk  in  the  past  has  been 
the  production  of  tetanus  from  incomplete 
sterilization  of  the  gelatin  preparation,  but 
thrombosis  and  embolism  have  also  occurred. 
The  results  are  uncertain,  but  thirty-three  per 
cent,   of  the  cases  have  shown  improvement 
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or  actual  cure  (Jaeger).  "  The  relief  it  furnishes 
in  a  considerable  proportion  of  these  unfortunate 
cases  justifies  its  systematic  use  in  all  forms  of 
inoperable  aneurysm  "  (Matas). 

The  Moore-Corradi  method  of  wiring  and 
electrolysis  of  the  sac  is  worth  considering  in 
inoperable  cases  of  saccular  aneurysm.  If  the 
aneurysm  is  superficial  no  anaesthetic  is  re- 
quired. Although  the  treatment  is  uncertain, 
and  not  devoid  of  risk,  it  has  been  followed  by 
relief  of  symptoms  in  a  considerable  proportion 
of  cases,  and  by  cure  in  a  hmited  number. 
Out  of  thirty-eight  cases  of  aortic  aneurysm 
treated  in  this  way  Esliner  reports  five  which 
were  ahve  from  one  to  eleven  years  after  the 
operation. 

Compression  Methods  of  Treatment.  Digital 
compression ;  flexion ;  elastic  compression.  These 
methods  are  rarely  justifiable,  as  the  results  are 
uncertain,  whilst  they  are  associated  with,  a 
considerable  risk  of  gangrene,  embolism  or 
rupture  of  the  aneurysm. 

Operative  treatment  offers  the  best  chance  of 
effecting  a  cure  in  cases  of  peripheral  aneurysm. 
The  indications  for  surgical  interference  will 
depend  on  the  general  condition  of  the  patient 
and  on  the  situation  and  extent  of  the  aneurysm. 
The  immediate  and  subsequent  risks  of  opera- 
tion are  immensely  greater  in  aneurysms  of 
the  innominate,  common  carotid,  subclavian 
or  iliac  arteries  than  in  the  case  of  more  peri- 
pheral vessels. 

In  recent  years  the  tendency  has  been  to 
operate  more  upon  the  sac  and  less  by  methods 
of  ligation.  A  great  advance  in  the  technique 
has  followed  the  introduction  by  Matas  of 
New  Orleans,  of  the  operation  of  endo-aneu- 
rysmorraphy,  which  enables  the  lumen  of  the 
artery  to  be  retained  in  favourable  cases,  and 
therefore  diminishes  the  risk  of  gangrene.  Out 
of  sixty-two  cases  of  popliteal  aneurysm  treated 
in  this  way,  it  was  possible  to  obHterate  the 
sac  -without  interrupting  the  continuity  of  the 
blood  stream  in  thirty  per  cent,  of  the  cases, 
and  in  only  two  of  the  cases,  or  3"1  per  cent., 
did  gangrene  occur  (Matas). 

Traumatic  Aneurysm  (False  Aneurysm). — This 
form  of  aneurysm  follows  a  small  punctured 
wound  of  a  blood-vessel.  It  is  due  to  the 
gradual  escape  of  blood  from  the  puncture,  or 
to  the  scar  in  the  vessel-wall  yielding.  The 
symptoms  and  signs  are  similar  to  those  of 
a  pathological  aneurysm.  As  the  aneurysm  is 
very  liable  to  rupture  and  become  diffused, 
operative  treatment  is  indicated. 

Varicose  Aneurysm  is  usually  due  to  a  com- 
munication forming  between  a  traumatic  aneu- 
rysm and  a  neighbouring  vein.  Operative 
treatment  is  always  indicated. 

Aneurysmal  Varix  is  a  much  less  troublesome 
condition  than  the  above.     A  firm  supporting 


bandage    is    usually    sufficient    to    allay    the 
symptoms,  operation  being  rarely  necessary. 

J.  M.  G. 

SURGERY    OF    THE    LYMPHATICS 

Injuries  of  Lymphatic  Vessels.  —  The  anas- 
tomoses of  the  lymphatic  system  are  so  free 
that  wounds  of  even  large  lymphatic  trunks 
usually  give  rise  to  no  trouble  and  pass  un- 
recognized. 

The  thoracic  duct  itself  has  not  infrequently 
been  wounded  during  operations  at  the  base 
of  the  neck  upon  the  left  side.  The  accident 
is  folloAved  by  free  escape  of  milky  chylous  fluid 
for  some  days,  but  the  discharge  gradually 
ceases  and  no  evil  consequences  foUoAv  as  a 
rule,  though  in  some  recorded  cases  the  dis- 
charge of  chyle  has  been  persistent  and  ultimately 
fatal. 

Treatment.  If  the  accident  is  recognized  it 
may  be  possible  to  suture  an  incompletely 
divided  duct.  If  the  division  is  complete 
ligatures  should  be  apphed  to  the  cut  ends. 
If  they  cannot  be  found  the  Avound  should  be 
closed  and  pressure  appHed. 

Lymphangitis,  or  inflammation  of  the  lym- 
phatic vessels,  may  be  acute  or  chronic. 

Acute  lymphangitis  occurs  when,  owing  to 
the  presence  of  a  septic  focus,  pyogenic  bacteria 
gain  access  to  the  lymphatic  vessels  and  inflame 
them.  It  may  occur  in  the  absence  of  any 
recognizable  focus  of  infection  withm  twenty- 
four  hours  of  a  puncture  or  abrasion  of  the  skin 
so  minute  that  it  fails  to  attract  the  notice  of 
the  patient.  The  more  prompt  the  appearance 
of  symptoms,  and  the  less  obvious  the  point 
of  entry  of  the  virus,  the  more  severe,  as  a 
rule,  is  the  case. 

Symptoms.  An  initial  rigor  frequently  occurs, 
the  temperature  rises  to  103°  or  104°  F.,  and 
upon  the  affected  limb  red  lines  can  be  seen, 
mapping  out  the  course  of  the  trunk  lymphatics. 
The  corresponding  lymphatic  glands  are  swoUen 
and  tender.  The  hmb  feels  tense  and  heavy, 
and  soon  becomes  the  seat  of  a  diffuse  throb- 
bing and  burning  pain,  while  oedema  of  the  skin 
makes  its  appearance.  Within  a  few  days  the 
affection  may  subside,  or  it  may  lead  to  celluhtis 
or  to  suj)puration  of  the  lumphatic  glands,  or 
in  the  worst  cases  to  a  general  septicaemia  or 
pyaemia.  It  is  rare  for  suppuration  to  occur 
in  the  lymphatic  vessels  themselves. 

Treatment.  The  milder  cases  may  be  effectu- 
ally treated  by  rest  and  elevation  of  the  Hmb 
and  the  appHcation  of  lead  lotion.  Bier's  passive 
hyperaemia  by  constriction  is  often  useful.  If 
the  primary  focus  can  be  found  it  should  be 
freely  incised  and  fomented.  If  any  discharge 
is  coming  from  it  an  immediate  microscopic 
examination  should  be  made,  without  waiting 
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for  a  cultivation.  If  streptococci  are  seen 
20  to  25  CO.  of  antistreptococcic  serum  should 
be  given  immediately,  and  if  staphylococci  are 
detected  50  to  100  milhons  of  a  mixed  staphylo- 
coccus vaccine  should  be  injected  subcutane- 
ously.  If  no  means  of  microscopic  examination 
are  available  both  these  measures  should 
nevertheless  be  adopted  as  a  precaution  if  the 
general  condition  of  the  patient  is  in  any  way 
serious,  and  more  especially  if  delirium  or  other 
signs  indicate  a  profound  toxeemia.  ! 

As  a. local  application  to  the  severer  cases 
glycerine  of  belladonna  may  be  used,  especially 
if  pain  is  acute. 

The  preparation  of  an  autogenous  vaccine 
should  be  undertaken,  if  the  case  does  not  yield 
to  treatment  by  the  time  the  results  of  the 
cultivation  are  known. 

After  an  initial  purge  the  general  treatment 
must  be  of  a  supporting  and  sustaining  char- 
acter, and  plenty  of  fluid  nourishment  should 
be  administered  in  the  shape  of  eggs,  milk  and 
beef  tea.  l 

The  treatment  of  cases  wliich  merge  into 
glandular  suppuration  or  pj-aemia  is  hardly 
within  the  scope  of  this  article.  Cellulitis  needs 
free  multiple  incisions  into  the  subcutaneous 
tissues,  foUo"\ved  by  hot  fomentations. 

Tuberculous   Lymphangitis. — This   affection  is 

j   of  course  a  chronic  one.     As  the  result  of  the 

'   inoculation  of  tubercle  bacilli  upon  a  wound  or 

abrasion,    usually    upon    the    hand,    multiple 

subcutaneous    thickenings    appear    along    the 

course  of  the  lymphatics  of  the  affected  hmb. 

Here  and  there  these  indurations  may  break 

down  into  abscesses.   At  the  same  time  the  corre- 

'    spending   lymphatic   glands    become    enlarged. 

In  the   case   of   the   upper   arm   the    bicipital 

gland  is  the  first  to  undergo  enlargement,  and 

should  especially  be  sought  for.     Diagnosis  is  ! 

complicated    by    the    fact    that    the    original 

I    tuberculous  sore  may  be  healed  by  the  time 

the  patient  comes  under  observation.     Before 

suppuration     takes     place     the     subcutaneous 

deposits   closely   simulate  gummata,    but   their 

linear  distribution,  their  restriction  to  one  hmb, 

and  the  marked  glandular  enlargement,  usually 

enable  a  distinction  to  be  made. 

Treatment.  Bier's  congestion  and  tuberculin 
may  be  tried,  but  usually  it  will  be  necessarj^ 
'  to  incise  and  scrape  out  the  local  deposits, 
applying  zinc  chloride  (twenty  grains  to  the 
ounce)  to  the  cavity  left.  The  glands  should 
not  be  incised  unless  they  show  signs  of  breaking 
down. 

Lymphangiectasis  is  a  condition  comparable 
to  varicosity  cif  the  veins,  but  affecting  the 
lymphatic  vessels.  It  may  occur  in  any  form  i 
of  lymphatic  obstruction,  ^^^len  the  super- 
ficial lymphatics  are  affected,  little  colourless 
!  vesicles,  from  which  lymph  frequently  oozes, 
I  21 
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may   be   present   in   large  numbers   upon   the 
affected  area  of  skin. 

Elephantiasis  Arabum  is  the  name  given  to 
the  extraordinary  condition  of  hj^ertrophic 
lymphatic  oedema  of  the  skin  and  subcutaneous 
tissues  which  occurs  in  many  hot  countries. 
It  is  usually  preceded  by  repeated  attacks  of 
acute  lymphangitis  in  the  affected  hmb,  during 
which  there  are  rigors,  fever  and  cutaneous 
erythema.  The  parts  most  commonly  affected 
are  a  lower  hmb  or  the  scrotum. 

On  Hanson's  authority  it  has  been  believed 
that  elephantiasis  is  due  to  obstruction  of  the 
lymphatics  by  multitudes  of  filarise,  embryos  of 
a  worm  which  may  be  found  in  the  lymphatics. 
The  recent  careful  work  of  Dr.  P.  H.  Bahr,i  under 
the  auspices  of  the  London  School  of  Tropical 
Medicine,  has  produced  fresh  evidence  in  support 
of  Manson's  hypothesis.  Nevertheless  this  view 
may  be  only  partially  correct,  for  I  have  con- 
vinced mj^self  that  a  condition  indistinguish- 
able from  an  extreme  degree  of  elephantiasis 
may  occur,  though  rarely,  in  patients  who  have 
spent  their  whole  hfe  in  England,  and  who 
on  repeated  examination  show  no  sign  of 
filarial  infection.  These  patients,  like  tropical 
ones,  often  give  a  history  of  recurrent  lymph- 
angitis. In  one  such  patient,  Mr.  A.  G.  R. 
Foulerton  and  I  found  a  chronic  infection  of 
the  subcutaneous  tissues  by  a  micrococcus 
indistinguishable  from  the  staphylococcus  pyo- 
genes albus.  A  French  observer,  Dufougere, 
has  repeatedly  found  micrococci  present  in  the 
tissues  in  cases  of  tropical  lymphangitis,  and 
these  organisms  too  are  probably  the  white 
staphyloccus.  It  is  thus  highly  probable,  in 
my  opinion,  that  tropical  elephantiasis  depends 
upon  a  chronic  infection  of  the  subcutaneous 
tissues  by  this  organism,  which  is  a  normal 
inhabitant  of  the  skin,  although  the  filaria  may  be 
important  as  a  carrier  of  the  bacterial  infection. 

Treatment.  The  treatment  of  elephantiasis 
may  be  considered  under  the  headings  of  (1) 
methods  aiming  at  cure ;  (2)  methods  aiming 
merely  at  control ;  (3)  methods  of  prevention. 

1.  In  scrotal  elephantiasis  amputation  of  the 
mass,  which  may  be  enormous,  is  a  successful 
and  in  skilled  hands  a  safe  operation.  In 
elephantiasis  of  the  limbs  amputation  is  likely 
to  be  followed  by  recurrence  of  the  disease  in 
the  stump.  F]a\dng  the  whole  hmb  dowTi  to 
the  deep  fascia,  followed  by  skin  grafting,  has- 
been  practised  in  India,  but  I  beheve  this  plan 
to  be  dangerous  and  unsatisfactory  in  its  results. 
Excision  of  the  most  prominent  masses  and 
folds  is  a  useful  operation.  I  have  tried  to  treat 
the  disease  by  bur;^ang  silk  threads  in  the  sub- 
cutaneous tissues  to  act  as  lj''mphatic  conduits 
(lymphangioplasty).     In    my   own   hands    this 

^  P.  H.  Bahr,  Filarasis  and  Elephantiasis  in  Fiji 
(Witherby  &  Co.,  High  Holbom,  1912). 
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plan  has  not  been  permanently  successful,  and 
I  am  unable  to  recommend  it.  In  fairness  to 
my  method  I  may  add  that  several  surgeons 
have  recorded  successes  with  it. 

The  vaccine  treatment  of  elephantiasis  which 
I  have  introduced  will  be  considered  later.  Its 
scope  is  mainly  preventive,  but  in  some  early 
cases  it  appears  to  be  actually  curative. 

2,  Methods  of  Control.  The  constant  use  of 
a  Martin's  bandage,  properly  applied,  will  pre- 
vent any  marked  further  increase  of  diameter 
in  a  hmb  the  seat  of  elephantiasis.  This  effect 
of  pressure  is  illustrated  in  cases  where  boots 
have  been  worn.  In  such  cases  the  foot  and 
ankle  are  only  slightly  increased  in  size,  as 
compared  with  the  enormous  overgrowth  of  the 
limb  above  the  limits  of  pressure. 

The  patient  should  sleep  with  the  foot  of  the 
bed  raised.  Massage  may  be  useful,  but  it 
should  be  combined  with  vaccine  treatment. 

3.  Methods  of  Prevention.  I  desire  to  draw 
the  particular  attention  of  medical  men  prac- 
tising in  the  tropics  to  a  promising  field  of 
therapeutic  investigation — the  prevention  of 
elephantiasis  and  its  treatment  in  its  earlier  and 
active  stage,  by  the  use  of  vaccines.  The  first 
attempt  to  treat  the  disease  by  staphylococcus 
albus  vaccine  was  made  in  a  case  under  my  care 
at  the  Middlesex  Hospital  in  1909.  The  re- 
ourrent  attacks  of  lympharlgitis  from  which 
this  patient  suffered  remained  in  abeyance  for 
over  a  year  after  the  cessation  of  treatment, 
though  they  had  previously  been  frequent. 

Vaccine  treatment  is  uniformly  followed  in 
my  experience  by  marked  softening  of  the  hard 
subcutaneous  tissue.  The  diameter  of  the  limb 
is  not  diminished  by  this  treatment  alone,  but 
if  massage  is  combined  with  it,  and  the  case  is 
not  too  far  advanced,  an  improvement  verging 
on  cure  may  be  obtained.  In  a  recent  case  of 
lymphatic  oedema  of  the  thigh  in  a  girl  of  twenty, 
the  swelling,  though  of  ten  years'  standing, 
practically  disappeared  after  three  months  of 
vaccine  treatment  combined  with  massage. 
The  circumference  of  the  thigh  has  diminished 
by  more  than  six  inches. 

The  vaccine  should  be  given  weekly  by  sub- 
cutaneous injection  in  the  arm,  in  doses  of 
250  to  500  milUons.  A  stock  vaccine  may  be 
employed. 

Owing  to  the  rarity  of  the  disease  in  England 
my  opportunities  for  treating  it  are  restricted, 
but  if  tropical  experience  confirms  my  observa- 
tions a  great  step  will  have  been  taken  towards 
the  eradication  of  this  intractable  and  common 
disease.  It  is  to  be  observed,  however,  that 
vaccine  treatment  cannot  be  expected  to  benefit 
advanced  cases  where  the  bacterial  cause  may 
be  no  longer  active,  and  where  only  its  results 
remain  in  the  shape  of  vast  deposits  of  indurated 
and  sluggish  subcutaneous  tissue. 


The  Lymph  Vessels  in  Cancer. — In  carcinoma' 
and  in  melanotic  sarcoma  the  lymph  vessels  are^ 
the  principal  channels  for  the  diffusion  of  thej 
disease.  ! 

Lymphatic  Embolism. — In  an  early  stage  of: 
many  malignant  growths  particles  of  tliei 
growth  are  swept  along  by  the  lymph  stream! 
to  lodge  in  the  nearest  glands.  Enlargement  of  j 
the  infected  glands  soon  becomes  obvious.  \ 

Permeation. — Coincidently  with  embolism  i 
along  the  trunk  lymphatics,  cancer  cells  spread; 
along  the  finer  vessels  of  the  lymphatic  j)lexuses 
by  the  actual  growth  of  minute  plugs  of  cancer  i 
cells  along  the  vessels.  To  this  process  thej 
writer  has  appHed  the  name  permeation.  It' 
must  be  sharply  distinguished  from  infiltration.  ^ 
Permeation  spreads  like  a  ripple  in  the  plane  of  j 
the  lymphatic  plexus  into  which  the  cancerous! 
organ  drains.  Its  slow  centrifugal  spread  con-  j 
ducts  cancer  cells  ultimately  to  the  serous  j 
cavities,  whereupon  death  follows  the  rapid] 
diffusion  of  the  growth.  A  knowledge  of  thej 
laws  governing  permeation  is  essential  in  the  j 
operative  treatment  of  malignant  disease,^ 

Lymphatic    (Edema    of    the    Arm    in    Breast] 
Cancer. — In  the  course  of  breast  cancer  permea- 1 
tion  and  subsequent  fibrosis  of  the  lymphatic  | 
vessels    about    the    shoulder,    together    with 
obstruction  of  the  axillary  glands  by  growth, 
may  completely  obstruct  the  return  of  lymph 
from  the   arm,   which   thereupon  falls   into  a  j 
condition  of  solid  lymphatic  oedema.     The  arm 
becomes    paralysed   and   may   be   the   seat  of 
excruciating  pain. 

Treatment.  In  the  early  stage  elevation  of 
the  arm  in  an  extended  position  upon  an  inclined 
plane  may  give  temporary  relief.  Later  this 
position  cannot  be  borne,  and  in  suitable  cases 
great  relief  follows  the  writer's  operation  of 
lympJiangio plasty  or  subcutaneous  internal  drain- 
age by  buried  lines  of  silk.  The  swelhng 
rapidly  subsides,  pain  ceases  and  power  may 
return.  These  effects  are  usually  permanent 
unless  pleural  effusion  supervenes  to  interfere 
with  drainage.  Prior  to  the  introduction  of 
this  method  amputation  of  the  arm  was  the 
only  alternative  to  the  habitual  use  of  sedatives. 

The  Surgery  of  Ascites.  —  Since  the  serous 
cavities  of  the  body  may  be  regarded  as  lym- 
phatic spaces,  the  surgery  of  ascites  must 
receive  a  brief  mention  here. 

It  has  been  shown  conclusively  that  when 
medical  treatment  and  repeated  tapping  fail, 
certain  cases  of  ascites,  due  to  alcoholic  cirrhosis 
or  to  visceral  syphilis,  may  be  actually  cured, 
or  reheved  for  a  long  period,  by  surgical 
measures.  Those  cases  in  which  the  ascites 
is  dependent  upon  malignant  disease,  or  where 
serious    visceral    disease  is    present,  especially 

1  See  Handley's  Cancer  of  the  Breast  and  its  Operative 
Treatment  (London,  John  Murray). 
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renal  lesions,  or  where  the  ascitic  fluid  is  being 
secreted  Mith  excessive  rapidity,  are  unsuitable 
for  surgical  treatment.  The  methods  which 
have  been  used  fall  into  two  classes  : —  | 

1.  Methods  which  aim  at  diverting  the 
obstructed  portal  blood  stream  into  the  systemic 
circulation. 

(a)  The  Talma-Morison  Operation.  The 
method  consists  m  the  implantation  of  the 
omentum  upon  the  parietal  peritoneum  of 
the  anterior  abdominal  wall.  New  vessels  form 
in  the  adhesions  and  blood  is  carried  from  the 
omental  veins  into  the  epigastric  veins.  Sub- 
sequently to  the  operation  the  latter  veins  ! 
may  become  enlarged  and  prominent.  Though 
successful  in  a  proportion  of  cases,  the  opera- 
tion is  somewhat  severe  and  is  not  free  from 
danger.  Toxic  symptoms  may  arise  from  the 
diversion  of  unfiltered  portal  blood  into  the 
general  system. 

2.  Methods  which  act  by  helping  the  absorp- 
tion of  the  ascitic  fluid. 

(a)  Femoral    Drainage  (Wynters   Operation).  ' 
In  this  method,  first  carried  out  by  the  writer,  j 
the  femoral  canal  is  exposed  below  Poupart's  j 
hgament  and  divided  with  scissors ;    the  two 
halves  of  the  canal  are  then  sutured  to  Poupart's  '' 
ligament,  so  as  to  maintain  the  patency  of  the 
opening.     The    ascitic    fluid    escapes    into    the 
cellular  tissue  of   the  thigh,  and  is  reabsorbed  ' 
by  the  lymphatics.     The   operation  is  simple 
and  safe.     It  appears  to  be  the  operation  of 
choice  in  ascites,  but  it  is  hable  to  fail,  from 
blocking  of  the  opening  either  by  a  piece  of 
omentum,  or,  later,  by  the  process  of  cicatriza- 
tion.    Several  cases  of  permanent  cure  already 
stand  to  the  credit  of  this  method. 

(6)  The  writer's  operation  of  lymphangio- 
plasty  can  be  adapted  to  the  treatment  of 
ascites.  It  is  to  be  recommended  in  cases  where 
the  simpler  operation  of  femoral  drainage  has 
failed  and  where  the  fluid  is  being  secreted  Avith 
only  moderate  rapidity.  Details  of  this  method 
and  also  of  the  technique  of  femoral  drainage 
will  be  found  in  my  Hunterian  lectures  on 
lymphatic  surgery.^ 

Lymphangiomata  are  tumours  mainly  com- 
posed of  lymphatic  vessels.  On  account  of  their 
rarity  they  possess  httle  importance.  They  are 
of  two  varieties  :  (a)  the  capillary  lymphan- 
gioma or  lymphatic  nsevus,  a  yellowish,  slightly 
raised,  congenital,  sharply-defined  area  of  skin, 
distinguished  by  its  colour  from  the  ordinary 
hsemic  capillary  nsevus ;  (6)  the  cavernous 
lymphangioma  (cystic  hygroma)  is  a  multi- 
locular,  cystic,  fluctuating  swelhng  occurring 
in  the  subcutaneous  tissues.  Its  spaces  contain 
clear  lymph  and  are  dilated  lymphatic  vessels 
or  spaces.  It  occurs  most  commonly  in  the 
neck  or  axilla,  and  in  childhood. 

1  Brit.  Med.  Journ.,  April  9  and  16,  1910. 


Lymphangiomata  are  usually  best  treated  by 
excision. 

Septic  Lymphadenitis.  —  When  a  local  focus 
of  pyogenic  infection  is  present  the  corresponding 
lymphatic  glands  frequently  become  inflamed. 
Most  commonly  the  septic  focus  is  found  in 
the  naso -pharynx,  and  the  cervical  glands  are 
accordingly  affected — a  common  comphcation 
of  the  exanthems  of  childhood.  Pediculosis  or 
eczema  of  the  scalp  and  alveolar  abscess  are 
also  frequent  causes  of  septic  cervical  glands. 
Often  the  glands  in  the  groin  or  in  the  axilla 
are  affected,  usually  as  the  result  of  a  "  poisoned 
wound  "  on  the  foot  or  hand.  The  lieahng  of 
the  primary  focus  of  infection  may  precede, 
sometimes  by  months  or  years,  the  evolution 
of  the  secondary  lymphadenitis.  That  is  to 
say,  bacteria  may  remain  latent  in  lymphatic 
glands  for  long  periods  until  circumstances 
favour  their  attack. 

At  first  the  glands  are  enlarged,  firm,  mobile 
and  tender.  If  the  affection  then  subsides  the 
tenderness  disappears  and  the  glands  slowly 
return  to  their  normal  size.  But  often  suppura- 
tion takes  place.  It  is  preceded  by  fixation  of 
the  gland  from  periadenitis.  The  skin  becomes 
adherent,  thinned  and  erythematous,  fluctuation 
is  manifest,  and  the  abscess  bursts,  leaving  a 
sinus  which  is  sometimes  very  persistent. 

Treatment.  The  primary  focus  must  be 
sought  for  and  treated.  Hot  fomentations  or 
glycerine  of  belladonna  may  be  apphed  to  the 
glands  in  the  early  stage.  Suppuration  requires 
incision,  followed  by  treatment  with  Bier's 
suction  glasses. 

Bubo  is  a  chronic  suppurative  inflammation 
of  the  glands  in  the  groin,  secondary  to  the 
presence  of  soft  venereal  sores  upon  the  genitals. 
It  is  more  common  in  men  than  in  women. 
The  skin  over  the  tender  and  inflamed  glands 
becomes  reddened  and  gives  way.  An  obstinate 
sinus  is  left  which  may  continue  to  discharge 
for  months. 

Treatment.  The  soft  sores  must  be  treated 
by  antiseptic  lotions  and  dusting  powder.  In 
the  early  stage  hot  fomentations  may  be  applied 
to  the  glands,  or  a  mixture  of  ung.  hydrarg. 
and  ung.  belladonnae  may  be  rubbed  into  the 
skin.  As  soon  as  pus  forms  it  must  be  let  out 
by  a  vertical  incision.  A  horizontal  incision 
gapes  and  heals  badly.  But  the  only  method 
to  secure  a  rapid  cure  is  to  completely  excise 
the  affected  glands.  If  they  have  already 
broken  down  so  that  operative  infection  of  the 
tissues  is  likely,  the  cavity  left  must  be  packed 
with  sulphur  and  gauze  for  twenty-four  hours. 
Subsequently  the  cavity  is  irrigated  v/ith 
boracic  lotion  and  fomented  until  the  sloughs 
caused  by  the  sulphur  have  separated.  If  pre- 
cautions are  taken  against  reinfection  the  cavity 
remains  an  aseptic  wound  and  heals  rapidly. 
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Syphilitic  Lymphadenitis.— In  the  early  stage 
of  syphilis  the  glands  into  which  the  primary 
sore  pours  its  lymph  become  infected.  They 
are  enlarged  and  hard  but  remain  discrete  and 
painless.  In  the  secondary  stage,  when  the 
infection  has  become  systemic  and  general,  all 
the  accessible  glands  of  the  body  share  to  a  less 
extent  in  the  enlargement.  Syphilitic  glands 
never  suppurate,  and  require  no  independent 
treatment. 

Tuberculous  Lymphadenitis.  —  Tuberculous 
glands  of  the  neck  are  among  the  commonest 
affections  of  childhood,  while  in  adults  they  are 
comparatively  rare.  It  is  probable  that  the 
infection  is  conveyed  in  nearly  all  cases  by  milk, 
although  inhalation  of  tubercle  bacilli  floating 
in  the  inspired  air  may  no  doubt  be  a  cause. 
The  point  of  entry  of  the  bacilli  is  in  nearly  all 
cases  the  ring  of  h^mphoid  tissues  which  sur- 
rounds the  fauces,  that  is  to  say  either  through 
adenoid  vegetation  of  the  naso-pharjaix  or 
by  way  of  the  tonsils.  Tubercle  bacilli  have 
frequently  been  found  in  excised  tonsils  and 
adenoids. 

It  is  frequently  stated  that  infection  may 
occur  through  carious  teeth,  but  I  believe  this 
is  erroneous.  Dental  infection  may,  however, 
cause  tuberculous  glands  to  suppurate  which 
would  not  other^nse  have  done  so. 

In  nearly  all  cases  tuberculous  enlargement 
is  first  evident  in  a  gland  situated  just  at  the 
angle  of  the  jaw  on  either  side.  The  enlarge- 
ment is  bilateral,  but  the  gland  on  one  side  is 
larger  than  that  on  the  other.  This  asymmetri- 
cally bilateral  character  is  preserved  as  the 
disease  advances.  The  glands  along  the  carotid 
sheath  are  first  affected.  Thence  the  infection 
may  spread  into  two  side  chains  of  glands,  one 
situated  in  the  submaxillary  triangle,  the  other 
passing  doAvnwards  and  backwards  across  the 
posterior  triangle,  and  ultimately  reaching  the 
axilla.  The  occipital  glands  also  become  in- 
fected in  certain  cases. 

As  the  disease  advances  the  glands  first 
affected  may  soften  and  caseate.  The  skin 
over  them  becomes  adherent  and  reddened 
and  an  abscess  forms,  M'liich  after  bursting 
leaves  an  obstinate  tuberculous  sinus.  The 
adjoining  skin  may  show  lupoid  infection. 
Tuberculous  glands  are  rarely  dangerous  to  life, 
nor  do  they  often  lead  to  phthisis  or  to  general 
tuberculosis.  They  usually  disappear  before 
adult  hfe  is  reached.  They  may,  however,  first 
develop  in  adult  life,  and  even  in  old  age.  In 
many  instances  rational  non-operative  treatment 
averts  suppuration. 

Lymphadenoma,  or  Hodgkin's  disease,  is  vari- 
ously regardful  as  an  infection  by  an  unknown 
organism,  or  with  greater  probability  as  a 
malignant  neoplasm  of  lymphatic  glands.  It 
affects     by    preference     young     adult     males, 


though  it  may  occur  at  any  age.  Sometimes 
the  patient  gives  a  history  of  a  pyogenic  infec- 
tion in  the  area  served  by  the  diseased  glands, 
a  fact  which  has  given  colour  to  the  infective! 
theory  of  the  origm  of  Ij-mphadenoma.  Thel 
disease  is  local  in  its  origin,  affecting  at  first  a 
single  group  of  glands,  most  often  the  cer\icali 
ones.  It  spreads  gradually  to  the  adjoining] 
sets  of  glands  and  may  finally  involve  the! 
lymphoid  tissue  all  over  the  body.  The  spleen] 
is  enlarged  in  the  later  stages  and  shows  on  I 
section  the  characteristic  appearance  of  almondi 
toffee  (hardbake  spleen)  from  local  deposits! 
of  lymphadenomatous  tissue.  The  hver  and: 
kidneys  may  show  similar  deposits.  The  blood,  i 
at  first  unaffected,  in  a  late  stage  shows  merely; 
the  appearances  of  secondary  ansemia.  Death  j 
is  usually  due  to  circulatory  disturbances  pro- 1 
duced  by  the  pressure  of  enlarged  deep  glands  i 
upon  the  veins,  or  to  respiratory  difficulties  of  j 
similar  origin.  ] 

Lymphatic     Leukaemia     simulates    Hodgkin's! 
disease,  but  presents  in  addition  the  character- 
istic blood  changes  of  leukaemia.     It  requires! 
merely  to  be  mentioned  here,  since  it  is  a  blood 
disease,    and   not   primarily   a   disease   of   thel 
glands.  I 

Lympho-Sarcoma.^Primary  sarcoma  of  the ' 
lymph  glands  is  a  rare  and  hopeless  disease  i 
affecting  the  glands  of  the  axilla,  the  neck,  the' 
mediastinum  or  the  mesentery.  Commencing] 
in  one  gland  or  group  of  glands,  it  rapidly! 
extends  to  the  neighbouring  groups.  Meantime  ' 
the  glands  first  affected  increase  rapidly  in  size 
and  become  adherent  to  the  skin  and  to  their  I 
surroundings.  The  overlying  skin  ulcerates  ^ 
and  a  mass  of  sarcomatous  tissue  protrudes,  i 
The  course  of  the  disease  is  very  rapid,  and  death  i 
usually  occurs  from  pressure  upon  vital  organs.  | 

Diagnosis  of  Cervical  Glandular  Enlarge-  j 
ments.  It  is  sometimes  very  difficult  to  dis-  i 
tinguish  between  glandular  enlargement  due 
to  tuberculous  infection  and  that  which  so 
frequently  results  from  naso-phar3aigeal  sepsis 
occurring  in  the  acute  exanthems  of  childhood. 
Frequently  the  diagnosis  can  only  be  made  by 
watching  the  case.  If  the  enlargement  is  due 
to  septic  organisms,  the  glands  are  tender  and 
they  either  usually  break  down  rapidly  and 
suppurate,  or  they  disappear.  If  the  glands 
remain  enlarged  after  they  have  ceased  to  be 
tender,  the  probability  is  that  tuberculous 
infection  is  present.  It  must  also  be  recognized 
that  swelhngs  due  to  tuberculous  infection  of 
the  glands  at  the  angle  of  the  jaw  may  be  so 
sudden  in  their  onset  that  the  diagnosis  of 
mumps  may  suggest  itseff,  but  of  course  the 
swelling  in  mumps  extends  upwards  behind  the 
ranus  of  the  jaAV,  and  there  is  difficult}^  and 
pain  in  mastication.  The  diagnosis  of  tubercu- 
lous glands  from  lymphadenoma  also  presents 
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difficulties.  Lj'mphadenomatous  glands  are 
usually  large,  elastic  and  mobile,  presenting  no 
tendency  to  softening  or  suppuration,  while 
tuberculous  glands  are  often  more  fixed  and  of 
smaller  size,  and  if  they  attain  any  considerable 
size  softening  or  fluctuation  can  usually  be 
detected.  It  must,  however,  be  recognized 
that  tuberculous  glands  may  sometimes  present 
all  the  characters  described  as  tj-pical  of  lymph- 
adenomatous  glands.  In  the  writer's  opinion 
the  most  trustworthy  distinction  between  these 
two  forms  of  enlargement  is  the  distribution 
of  the  glands.  It  has  already  been  stated  that 
tuberculous  glands  are  nearly  always  asym- 
metrically bilateral,  that  is  to  say,  if  glands  are 
present  on  one  side  of  the  neck,  a  less  marked 
degree  of  enlargement  ^\ill  also  be  found  upon 
the  opposite  side.  On  the  contrary,  in  the 
early  stage  of  lymphadenoma  the  disease  is 
strictly  unilateral  and  confined  to  one  set  of 
crlands.  It  is  sometimes  stated  that  enlarge- 
ment of  the  glands  in  the  axilla,  coincident  with 
enlargement  of  glands  in  the  neck,  points  to 
lymphadenoma  rather  than  to  tubercle.  This 
statement,  however,  is  erroneous,  for  I  have  often 
observed  tuberculous  enlargement  of  the  axiUarj^ 
glands  coexistent  -nith  tuberculous  enlarge- 
ment of  the  cervical  glands.  From  leukaemia 
tuberculous  adenitis  can  easily  be  distinguished 
by  an  examination  of  the  blood,  which  in  the 
case  of  leukaemia  will  show  an  enormous  increase 
in  the  number  of  white  corpuscles.  Lympho- 
sarcoma, like  lymphadenoma,  is  unilateral  in 
its  early  stages.  The  enlargement  of  the  glands 
is  much  more  rapid  than  in  the  case  of  tubercle. 
The  sarcomatous  glands,  unlike  those  of 
lymphadenoma,  soon  become  adherent  to  their 
surroundings  by  infiltration.  They  adliere  also 
to  the  skin,  which  may  ulcerate,  Anth  the 
formation  of  a  f ungating  mass  of  groM-th.  The 
patient  rapidly  goes  downhill,  signs  of  thoracic 
metastases  develop,  and  death  comes  quickly. 

Enlarged  cer\dcal  glands,  while  common  in 
early  Hfe,  are  rarer  in  the  adult.  In  those 
beyond  middle  life  carcinoma  is  the  commonest 
cause.  It  must  not  be  forgotten  that  enlarged 
left  supraclavicular  glands  may  be  an  early 
sign  of  gastric  carcinoma. 

In  all  cases  of  glandular  enlargement  a 
thorough  search  for  a  primary  infective  focus 
should  be  made.  The  presence  of  ezcema  of 
the  scalp,  pediculi,  carious  teeth  or  otorrhoea, 
or  in  older  patients  of  a  malignant  growth,  may 
render  the  diagnosis  obvious. 

Treatment  of  Tuberculous  Glands.  The  proper 
control  of  milk  supplies  and  the  exclusion  by  the 
tuberculin  test  of  all  tuberculous  milk  would 
probably  bring  about  an  enormous  reduction 
in  the  frequency  of  tuberculous  glands.  If 
tubercuKn-tested  milk  is  not  available  the 
milk  should  be  pasteurized  or  boiled,  but  both 
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of  these  methods  impair  its  nutritive  value  for 
the  child,  and  are  therefore  unsatisfactory. 

The  second  important  element  in  prevention 
is  the  mamtenance  of  the  naso -pharynx  in  an 
aseptic  condition.  While  it  is  customary  to 
clean  a  child's  teeth  daily,  as  a  rule  no  attention 
is  paid  to  the  naso-pharynx,  which,  in  cities  at 
any  rate,  must  be  the  receptacle  for  a  large 
amount  of  dirt  and  many  bacteria  from  the  air. 

In  my  opitiion  the  naso-pharynx  of  all  town- 
bred  children  should  be  washed  out  daily  with  a 
weak  antiseptic.  Probably  the  best  prepara- 
tion is  an  alkaUne  solution  of  th\Tnol  {e.  g. 
glyco-thymohn).  About  ten  drops  of  the  solu- 
tion should  be  instilled  into  each  nostril  night 
and  morning  by  a  nasal  douche,  or  if  this 
cannot  be  obtained,  by  a  little  flask-shaped 
bottle  known  as  Schiister's  alkalimeter  (to  be 
obtained  from  chemical  glass  merchants)  or 
by  an  ordinary  fountain-pen  filler.  Children  do 
not  object  to  this  process,  and  indeed  come  to 
like  it.  If  the  tonsils  are  large  they  should  be 
separately  painted  with  glycerine  and  boracic 
acid  dail5^  In  my  opinion  these  simple  pre- 
ventive methods,  which  are  carried  out  daily  in 
my  own  household,  would  not  only  decrease  the 
frequency  of  tonsillar  enlargements,  adenoids, 
and  tuberculous  glands,  but  would  also  greatly 
diminish  the  incidence  of  the  acute  infections 
such  as  scarlet  fever,  measles  and  acute 
rheumatism. 

Climatic  Treatment.  \Mien  tuberculous  glands 
are  present  a  child  should,  if  possible,  breathe 
air  free  from  dust,  pure  and  bracing.  These 
conditions  can  be  best  fulfilled  either  at  Margate 
or  Ramsgate,  or  by  a  sea  voyage. 

Tubercuhn  treatment  has  its  advocates,  but 
personally  I  have  never  been  able  to  convince 
myself  of  its  value.  It  must  be  remembered 
that  in  many  cases  a  secondary  pyogenic 
infection  is  present.  Medicinal  treatment  is  of 
limited  value,  but  a  sjTup  of  iodine  of  iron  un- 
doubtedly does  good  in  many  cases,  while  if  the 
child  is  thin,  cod -fiver  oil  must  be  administered. 
Operative  treatment  should  not  be  resorted  to 
as  a  routine,  nor,  on  the  other  hand,  should  it 
be  too  long  deferred.  If  the  glands  show  signs 
of  breaking  down  it  is  probably  best  to  excise 
the  whole  of  the  affected  glands,  and  not 
merely  to  open  and  scrape  those  wliich  are 
actually  softened.  The  operation  required  is  a 
delicate  and  somewhat  difficult  one  and  should 
only  be  undertaken  by  a  practised  surgeon,  for 
it  usually  involves  opening  the  carotid  sheath, 
while  the  spinal  accessory  nerve  frequently 
runs  between  two  of  the  enlarged  glands  and 
may  be  firmly  embedded  in  a  mass  of  fibrous 
tissue. 

Treatment  of  Lymphadenoma.  In.  its  early 
stage,  when  the  disease  is  confined  to  one  group 
of  glands,  there  can  be  no  doubt  that  complete 
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excision  of  these  glands  and  of  the  adjoining 
apparently  healthy  ones  is  the  right  line  of 
treatment.  If,  however,  the  enlargement  affects 
more  than  one  group  of  glands — if,  for  instance, 
the  axillary  glands  also  are  enlarged — experi- 
ence shows  that  operative  treatment  is  useless, 
since  the  disease  will  certainly  be  already 
present  in  the  inaccessible  glands  of  the  thorax. 
If  it  is  decided  not  to  operate,  treatment  by 
X-rays  is  the  best  resource.  Its  results  are 
sometimes  very  striking,  and  large  masses  of 
cervical  glands  may  rapidly  atrophy  and  almost 
disappear.  Unfortunately,  however,  the  im- 
provement is  but  a  temporary  one,  and  the 
extension  of  the  disease  to  the  thoracic  and 
abdominal  glands  does  not  seem  to  be  delayed 
nor  is  the  fatal  result  postponed.  The  tem- 
porary relief  from  pressure  in  the  neck  is, 
however,  a  great  boon  to  the  patient.  X-ray 
treatment  should  be  combined  with  the  admin- 
istration of  arsenic  in  fairly  large  doses.  Arsenic 
alone,  when  freely  given,  may  produce  great 
temporary  improvement. 

The  Treatment  of  Lympho- Sarcoma.  Lympho- 
sarcoma is  such  a  mahgnant  form  of  neoplasm 
that  a  diagnosis  can  rarely  be  arrived  at  before 
the  case  has  become  inoperable. 

If  the  disease  is  confined  to  one  group  of 
glands  of  the  neck  the  whole  of  the  lymphatic 
glands  in  the  neck  and  axilla  on  the  affected  side 
should,  as  far  as  possible,  be  removed.  This 
apphes  to  apparently  healthy  glands  as  well 
as  to  those  obviously  diseased,  for  beyond  the 
latter  it  is  certain  that  there  is  a  zone  of  glands 
microscopically  infected.  If,  as  nearly  always 
happens,  operation  is  impossible,  treatment  by 
Coley's  fluid  appears  to  be  the  best  resource. 

W.  S.  H. 

THE   NERVES 

The  Division  of  a  Nerve.  —  In  estimating 
the  possibility  of  nerve  division,  a  reasonably 
accurate  knowledge  is  required  of  the  anatomical 
distribution  of  the  more  important  motor  and 
mixed  motor  and  sensory  nerves.  The  import- 
ance of  early  recognition  of  the  lesion  cannot  be 
overestimated,  both  from  the  point  of  view  of 
practitioner  and  patient.  The  diagnosis  should 
not  be  difficult,  by  reason  of  the  immediate 
muscular  paralysis  and  ansesthesia  of  the  region 
supplied  by  the  nerve  in  question. 

It  should  also  be  noted  that,  even  under  the 
most  favourable  circumstances,  the  distal 
portion  of  the  nerve  trunk  degenerates  from  the 
site  of  division  to  the  terminal  end -plates. 
Further  stress  might  be  laid  on  this  point  in 
view  of  a  prevailing  impression  that  a  nerve 
cleanly  divided  in  a  clean  wound  heals  spon- 
taneously. This  is  a  complete  fallacy.  Wliether 
the  evidence  points  to  a  complete  or  incomplete 


division  of  the  nerve  trunk,  it  should  be  laid 
down  as  an  absolute  rule — one  %vith  no  excep- 
tion— that  free  exposure  should  be  carried  out 
and  the  ends  united  end-to-end.  Natural 
"  cures  " — even  under  the  most  favourable 
conditions — are  most  incomplete  in  their  ulti- 
mate results.  Added  to  this  is  the  fact  that 
the  practitioner  runs  serious  risk  of  being 
accused  of  failure  to  recognize  the  conditions. 

Due  consideration  must  also  be  paid  to  the 
fact  that  the  proximal  end  of  the  nerve  retracts 
somewhat  within  its  sheath  of  surrounding 
tissues,  and  that  the  blood-clot  effused  around 
the  ends  of  the  nerve  interferes,  by  its  later  i 
organization,  with  the  downward  growth  of  the 
axis  cylinders  from  the  upper  segment  to  the  I 
lower.  1 

There  can  also  be  no  question  that  'primary 
suture  brings  in  its  train  results  infinitely  pre- 
ferable to  those  obtained  on  secondary  exposure 
and  union ;  the  process  of  repair  is  more  rapid 
and  the  functional  recovery  more  complete. 

In  the  primary  suture  of  nerves  the  following 
are  the  main  essentials : —  ; 

L  Absolute  cleanliness  of  operative  field  and] 
media.     In  the  event  of  secondary  suppuration  \ 
the    development    of    fibrous    tissue    not    only  i 
impedes  the  passage  of  the  doAvn-growing  axis 
cylinders  but  also  strangulates  them  in  their 
course.     If   the   operator  has   to   deal   with  a  | 
lacerated  wound  in  which  secondary  suppura- 
tion might  be  expected  to  develop,  the  whole 
area  of  operation  should  be  sponged  with  a  two 
and  a  half  per  cent,  solution  of  iodine  in  spirit. 
In  the  event  of  free  suppuration  when  the  patient 
is  first  seen — more  especially  when  the  infection 
is  dependent  on  the  streptococcus  pyogenes — 
it  is  "wise  to  obtain  complete  healing  of  the  wound 
previous  to  carrying  out  any  attempt  at  nerve 
suture. 

2.  Complete  exposure  of  both  ends  of  the  \ 
divided  nerve — by  means  of  clean  dissection  ' 
with  the  knife.  j 

3.  Removal  of  all  blood-clot  and  a  bloodless  • 
field  of  operation.  Tourniquets  should  never 
be  used.  The  operator  exposes  the  nerve  with 
care,  and  all  bleeding  points  are  secured  as 
encountered.  The  presence  of  blood-clot  around 
the  ends  of  the  nerve  and  its  subsequent 
organization  strangulates  the  axis  cylinders  in 
their  youth. 

4.  End-to-end  union  of  the  divided  nerve. 
This  method  of  union  is  greatly  preferable  to  all 
others.  It  should  always  be  carried  out  when 
the  conditions  permit  of  its  adoption.  In  the 
illustration  the  ends  of  the  nerve  are  united 
with  fine  catgut  sutures,  these  being  of  two 
kinds  : — (a)  tension  and  (b)  coaptation.  With 
a  fine  rounded  intestinal  needle,  tension  sutures — 
one  or  two  in  number — are  introduced  into  tlie 
nerve  trunk  a  short  distance  above  and  below 
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the  divided  ends,  whilst  the  coaptation  sutures, 
in  number  according  to  requirements,  are  intro- 
duced through  the  sheath  only.     The  tension 


Stage  I, 
A  =  Tension  Suture.     B  =  Coaptation  Suture. 


Stage  II. 
Fig.   I. — The  Two  Stages  in  End-to-end  Suture. 

suture  should,  however,  be  omitted  when  the 
ends  of  the  nerve  can  be  maintained  in  accurate 
apposition  by  means  of  coaptation  sutures  only. 
TTie  passage  of  the  needle  must  destroy  some 
few  axis  cylinders  and,  bj^  reason  of  the  later  de- 
veloping connective  tissue,  interfere  with  the 
downward  passage  of  new  nerve  elements. 

The  nerve  should,  if  possible,  be  buried  in 
such  a  manner  as  to  lie  in  the  most  favour- 
able channel  of  non-contractile  tissue,  e.  g.  an 
intermuscular  plane. 

5.  Avoidance  of  all  tension  at  the  site  of  vnion. 

6.  Mai7itenance  of  the  limb  in  such  a  position 
as  to  prevent  tension  on  the  sutures.  At  the  end 
of  ten  days  or  so  the  limb  can  be  brought  down 
to  its  natural  position. 

7.  Early  massage  of  the  limb  and  galvanism 
of  the  muscles. 

In  the  event  of  failure  in  bringing  about  end- 
to-end  contact  the  next  best  results  are  obtained 
by  the  introduction  of  silk  coaptation  sutures 
which,  picking  up  the  sheath  onlj',  allow  of  the 
formation  of  a  trellis-wcrk,  along  which  the  axis 
cylinders  will  be  guided  to  the  lower  segment 
and  in  the  central  channel  of  ^a  hich  the  mass 
will  be  conducted  in  the  same  direction.  In 
this  case  it  is  essential  that  the  sutures  should 
be  passed  with  due  regard  to  the  tension  Avhich 
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will  be  existent  after  fixation  of  the  part  in- 
volved. 

The  results  obtained  by  end-to-end  suture. 
After  the  union  of  a  mixed  nerve  some  sensa- 
tion may  return  within  a  few  days — "  recurrent 
sensibility."  This  is  of  a  very  rough  nature 
and  points  of  contact  cannot  be  accurately 
localised.  It  usually  disappears  within  a  few 
days.  The  first  signs  of  true  regeneration 
seldom  become  apparent  before  four  to  eight 
weeks,  sensation  of  touch  developing  first,  that 
of  pain  and  temperature  later.  Return  of 
muscular  power  does  not  become  evident  till 
after  two  or  three  months  and  is  seldom  com- 
plete till  after  the  lapse  of  a  year  or  more. 
Delay  in  muscular  recovery  is  directly  propor- 
tional (1)  to  the  healing  of  the  wound  and  (2) 
to  the  capability  of  muscle  fibre  regeneration. 
The  greater  the  degeneration  of  muscle  fibres 
the  more  prolonged  the  period  of  recovery.  If 
complete  reaction  of  degeneration  be  obtained 
in  the  muscles  supplied  by  the  nerve,  but  little 
hope  can  be  entertained  of  recovery. 

If  there  is  no  improvement  in  tactile  sensation 
within  two  months  and  no  muscular  recovery 
within  six  months,  the  operation  may  be  re- 
garded as  a  failure. 

When  primary  suture  has  not  been  carried 
out  or,  if  carried  out,  has  not  been  successful, 
secondary  suture  should  be  adopted — the  sooner 
the  better. 

The  following  are  the  main  essentials  in  second- 
ary suture — 

L  Free  exposure  of  the  nerve  and  a  clean 
bloodless  field,  as  before. 

2.  Removal  of  bulbous  ends  and  other 
fibrous  tissue  surrounding  the  nerve  at  the  seat 
of  division.  A  mere  shave  of  the  distal  seg- 
ment suffices;  free  removal — up  to  the  upper 
termination  of  the  bulbous  enlargement — is 
required  for  the  proximal  end  of  the  nerve. 

The  Cjuestion  of  contact  production  now  re- 
quires consideration.  If  possible,  end-to-end 
union  should  be  attempted,  but,  even  after 
careful  manipulation,  e.  g.  full  flexion  of  the  hand 
when  the  median  is  involved,  this  method  may 
not  be  practicable.  Under  such  circumstances, 
the  surgeon  has  at  his  command  the  following 
methods — 


Fig.   2. — Nerve-bridging  by  means  of  a  Silk 
Trellis -work. 

1.  The  formation  of  a  silk  trellis-work  and 
channel  (as  figured  above)  whereby  the  axis 
cylinders  may  be  guided  from  the  proximal  to 
the  distal  end  of  the  nerve. 

2.  Trayis plantation  of  a  length  of  nerve 
sufiicing  to  fill  up  the  gap  between  the  two  ends. 
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3.  Implantation  of  one  nerve  into  another. 

Transplantation  may  be  carried  out  in  three 
ways  :  (a)  Auto-transplantation,  in  which  the 
nerve  material  is  derived  from  the  patient 
himself,  (b)  Homo-transplantation,  where  the 
necessary  segment  is  obtained  from  a  willing 
friend,  (c)  Hetero-transplantation,  where  the 
nerve  is  obtained  from  an  animal. 

Homo-transplantation  requires  but  iew  words. 
It  is  not  altogether  satisfactory,  there  is  always 
the  difficulty  of  obtaining  a  willing  donor,  and 
the  nerve  material,  which  obviously  can  only 
be  such  as  possesses  purely  sensory  function,  can 
be  obtained,  with  a  prospect  of  better  results, 
from  the  patient  himself. 
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Fig.  3. — -To  illustrate  the  Repair  of  One  Nerve 
with  a  Portion  of  Another. 

In  auto-transplantation  a  sufficient  length 
of  some  sensory  nerve  (e.  g.  the  long  internal 
saphenous)  is  excised  from  the  patient's  leg, 
cut  up  into  as  many  segments  as  will  together 
equal  the  calibre  of  the  nerve  to  be  restored,  and 
each  segment  sewn — by  means  of  a  few  silk 
sutures — to  the  proximal  and  distal  segments 
of  the  nerve  involved.  The  nerve  material 
merely  acts  as  a  bridge  or  connecting-link,  under- 
going atrophy  in  itself,  but  allowing  in  the  mean- 
time of  the  downward  growth  of  the  necessary 
axis  cylinders. 

In  hetero-transplantation,  the  gap  intervening 
between  the  two  segments  of  the  nerve  trunk 
is  filled  in  with  a  portion  of  nerve,  of  more  or 
less  corresponding  calibre,  derived  from  a  living 
animal — e.  g.  the  sciatic  of  a  dog.  The  injured 
nerve  is  exposed  and  its  ends  refreshed  whilst 
the  assistant — with  all  aseptic  precautions — 
dissects  out  the  dog's  nerve.  The  segment  is 
then  sewn  into  position  with  coaptation  sutures, 


the  wound  closed,  and  the  limb  fixed  in  such  a 
position  as  will  obviate  all  tension  on  the  part. 

Neither  auto-  nor  hetero-transplantation 
yield  very  satisfactory  results.  Of  the  two, 
auto-transplantation  is  to  be  preferred.  In  all 
probability  the  connecting  link  of  silk  sutures 
(as  described  above)  gives  results  equally  satis- 
factory, besides  presenting  other  obvious  ad- 
vantages. 


Fig.  4. — Lateral  Implantation. 

Implantation. — When  the  gap  is  too  wide  to 
bridge  over  by  any  of  the  methods  enumerated 
above — more  than  two  to  three  centimetres — 
implantation  may  be  carried  out.  This  method 
may  be  readily  explained  by  two  examples — 

1 .  The  ulnar  nerve  is  severed  at  the  wrist  and 
considerable  substance  lost.  Median  and  ulnar 
are  both  exposed  and  both  proximal  and  distal 
ends  of  the  ulnar — when  refreshed — laterally  im- 
planted into  the  median,  two  small  incisions  being 
made  into  the  sheath  of  the  median  and  the  sheath 
of  the  ulnar  sewn  to  that  of  the  median.  (2)  The 
facial  nerve  is  destroyed  in  the  region  of  the 
aqueduct.  The  distal  end  of  the  facial  is  found 
and  implanted  laterally  into  the  spinal  accessory 
or  hypoglossal. 

In  both  instances  fairly  satisfactory  results 
may  be  anticipated. 

Trigeminal  Neuralgia. — No  drug — other  than 
that  dangerous  remedy,  morphia — exercises 
more  than  a  temporary  effect  in  trigeminal 
neuralgia,  Avhilst  all  the  peripheral  operations 
on  the  branches  of  the  fifth  nerve  bring  about 
at  the  best  a  very  transient  benefit.  We  have, 
however,  at  our  disposal  two  measures,  (1)  in- 
traneural injections  of  alcohol,  and  (2)  operations 
on  the  Gasserian  ganglion,  its  sensory  root  and 
its  three  divisions,  all  of  which  offer  considerable 
hope  of  permanent  cure. 

Operations  on  the  region  of  the  Gasserian 
ganglion  presented,  in  their  earlier  stages  of 
development,  a  not  inconsiderable  mortality, 
but  of  recent  years  our  technique  has  im- 
proved to  such  a  degree  that  the  operation, 
though  necessarily  a  serious  one,  rarely  ter- 
minates otherwise  than  in  the  most  satisfactory 
manner.  Still,  alcoholic  injections — as  intro- 
duced by  Schlosser — should  always  be  tried  first. 

Alcohol  Injections. — The  iieedle  should  be  pro- 
vided with  a  blunt  stylet,  graduated  in  centi- 
metres, about  10  cm.  long  and  1*5  cm.  in 
diameter. 
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The  sohdioit.  The  following  solution,  as 
recommended  by  Purves  Stewart,  has  been 
found  most  successful — 


/3-Eucaine    .     . 
Absolute  alcohol 
Distilled  water 


grs.  2 
drs.  6 
to  the  ounce. 


The  injection  is  preceded  by  the  production 
of  a  local  anaesthesia  with  a  two  and  a  half  per 
cent,  solution  of  eucaine.  The  needle  is  then 
passed  through  the  skin,  the  stylet  inserted, 
and  the  combined  instrument  passed  in  the 
requisite  direction  to  the  required  depth.  The 
stylet  is  then  withdrawn  and  the  solution 
injected  drop  by  drop.  Two  or  three  drops  will 
suffice  to  tell  whether  the  needle  is  correctly 
placed,  a  burning  pain  being  experienced  by  the 
patient  over  the  area  supplied  by  the  nerve 
involved.  As  far  as  one  can  tell  it  is  not  abso- 
lutely essential  that  the  injection  should  be 
endoneural,  though  it  would  appear  that  peri- 
neural injections  are  less  beneficial. 

From  1  to  1*5  c.c.  (minims  17-25)  are  intro- 
duced in  all. 

To  reach  the  j  or  amen  ovale  (third  division  of 
the  fifth  nerve)  the  needle  is  introduced  through 
the  cheek,  behind  the  last  molar  tooth,  at  the 
lower  border  of  the  zygoma,  at  a  point  2i  cm. 
in  front  of  the  descending  root  of  the  zygoma, 
penetrating  the  m asset er  and  the  posterior  part 
of  the  temporal  muscle.     Being  directed  back- 
wards and  slightly  upwards,  it  impinges  on  the  | 
skull  at  the  external  pterygoid  plate.     It  is   : 
then  pushed   upwards   and   backwards   till   it  j 
enters  the  foramen  at  a  depth  of  usually  4  cm. 
from  the  zygoma. 

To  reach  the  foramen  rotundum  (second 
division)  the  needle  is  inserted  as  follows  : — find 
the  posterior  border  of  the  orbital  process  of 
the  malar  bone  and  from  this  carry  a  line  down 
to  the  lower  border  of  the  zygoma.  There 
introduce  the  needle  |  cm.  posterior  to  that  point. 
Pass  it  horizontally  inwards  and  slightly  up- 
wards, the  foramen  being  reached,  in  the  pterygo- 
maxillary  fossa,  at  a  depth  of  about  3  cm.  from 
the  surface. 

To  reach  the  sphenoidal  fissure  (first  division) 
the  needle  is  passed  at  the  outer  margin  of  the 
orbit,  close  within  the  fronto-malar  suture, 
along  the  outer  Avail  of  the  orbit,  to  a  depth  of 
3|-4  cm. 

The  results  obtained  by  alcohol  injections. 
In  successful  cases  relief  from  pain  is  almost 
immediate.  The  cure  is,  however,  of  a  tem- 
porary nature,  lasting  a  few  months  only,  on  an 
average  about  ten  months.  On  recurrence  of 
the  pain  the  injection  may  be  repeated,  with,  ■ 
in  many  cases,  equally  satisfactory  results. 

Still,  in  some  cases,  even  though  correctly 
introduced,  the  injection  fails  to  bring  about  a  j 
satisfactory    result.     In    such    cases    and    also  ' 
21* 


when,  by  reason  of  their  position  or  residence, 
the  patients  cannot  avail  themselves  of  this 
mode  of  treatment,  operative  measures  should 
be  adopted. 

Operative  Treatment. — The  following  operations 
have  been  carried  out — 

1.  Removal  of  the  complete  ganglion  (the 
Hartley-Krause   operation). 

2.  Removal  of  the  lower  two-thirds  of  the 
ganglion  (the  Jonathan  Hutchinson  operation). 

3.  Division  of  the  sensory  root  of  the  gang- 
lion   (Frazier's    operation). 

4.  Intracranial  resection  of  the  second  and 
third  divisions  of  the  nerve  (Abbe's  operation). 

In  all  these  operations  the  approach  is 
carried  out  through  the  temporal  region.  The 
temporal  muscle  is  split  or  turned  down,  the 
bone  trephined  and  a  small  opening  made  in 
the  skull  by  means  of  the  rongeur  forceps.  The 
dura  mater  is  then  stripped  away  from  the  floor 
of  the  middle  fossa  of  the  skull,  and  that  mem- 
brane, together  with  the  overlying  temporo- 
sphenoidal  lobe,  retracted  in  such  a  manner  as 
to  allow  of  free  exposure  of  the  ganglion.  Intra- 
cranial resection  of  the  second  and  third  divisions 
of  the  fifth  nerve  or  other  of  the  operations 
enumerated  above  can  then  be  carried  out. 
Of  these  procedures,  some  uncertainty  exists  as 
to  which  is  the  best.  Probably  it  is  wise  to  limit 
oneself  to  intracranial  resection  of  the  second 
and  third  divisions  Avhen  the  condition  of  the 
patient  is  unsatisfactory  and,  under  other  cir- 
cumstances, to  divide  the  sensory  root. 

The  restdts  obtai^ied  by  operative  treatment. 
Whatever  operation  be  carried  out,  the  results, 
both  immediate  and  remote,  are  equally  satis- 
factory provided  that  the  operation  be  complete 
in  every  respect  and  carried  out  by  one  expe- 
rienced in  such  operations.  The  mortality  is 
exceedingly  low,  not  more  than  five  per  cent.,  a 
small  mortality  when  one  considers  the  diffi- 
culties of  the  operation  and  the  terrible  nature 
of  the  disease  from  which  the  patient  sufi'ers. 

There  are,  as  far  as  one  can  say,  but  very 
few  cases  on  record  in  which  pain  recurred  after 
the  complete  operation.  L.  B.  R. 

THE    SKIN   AND   SUBCUTANEOUS   TISSUE 

Blisters. — These  should  be  opened  early,  if 
possible,  before  the  contents  become  turbid,  by 
snipping  (at  a  dependent  part)  with  sterilized 
scissors,  and  the  fluid  gently  pressed  out,  flat- 
tening the  dome  of  the  bulla  on  to  the  subjacent 
surface.  The  part  is  then  dressed  with  several 
layers  of  sterilized  gauze  lightly  strapped  on 
or  bandaged.  In  some  bullous  diseases  of 
the  skin  the  bullae  have  to  be  followed  up 
in  this  way,  especially  about  the  back  and 
buttocks  (pemphigus — acute  pemphigus — pem- 
phigus     vegetans — pompholyx — leprosy — after 
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accidental  or  other  burns).  This  is  in  order  to 
prevent  irritation  by  pus  formation,  and  to 
reheve  pressure  on  them  and  subsequent 
accidental  bursting. 

Corns. — Corn-cures  are  numerous,  testif\ang 
to  the  difficulty  of  successful  treatment.  The 
usual  course  is  to  cut  the  corns  with  a  sharp 
corn-knife  or  razor,  preferably  the  flat  to  the 
hollow-ground.  Instruments  in  any  case  must 
be  clean  and  preferably  sterilized  by  wiping 
the  blade  carefully  with  methylated  spirits  or 
alcohol  before  use,  and  the  area  to  be  dealt  with 
should  be  disinfected.  Every  now  and  then 
streptococcal  or  other  infection  ensues,  at  times 
terminating  fatally.  Another  way  is  to  rub 
doAvn  the  corn  with  pumice  stone.  These  pro- 
ceedings are  best  done  after  a  warm  foot  or 
general  bath,  as  some  corns  become  extremely 
tough.  Any  bleeding  should  be  dealt  with  by 
means  of  cyanide  or  sal-alembroth  wool  fixed 
by  collodion  or  a  strip  of  plaster.  These  are 
counsels  of  perfection  and  are  seldom  carried 
out. 

In  any  radical  attempt  to  cure  a  corn  the 
core  should  be  enucleated  by  means  of  a  fine 
narrow  spatula  or  a  somewhat  blunt-ended 
knife.  In  this  way,  after  hot  water  and  cut- 
ting down,  the  central  cone  can  be  dug  out. 
In  very  tough  corns  soft  soap  and  hot  water 
may  be  employed  as  a  preliminary.  Again 
salicylic  collodion  {+  Cannabis  Indica),  painted 
on  layer  after  layer,  may  be  successful,  but 
salicylic  plaster  (emplastrum  acidi  salicylic, 
Beirsdorf)  is  better.  (The  higher  strengths 
should  be  selected.)  In  this  way  the  thickened 
horny  layers  are  softened  and  can  be  shelled  off 
by  the  nail  after  being  in  contact  for  a  few 
days. 

Corn-shields  with  central  perforations  are 
to  some  extent  useful  in  warding  off  recurrence, 
by  preventing  pressure  in  the  central  parts. 
Another  method  of  prevention  is  to  wear  well- 
fitting  comfortable  boots.  When  pus  forms 
under  a  corn  the  purulent  focus  must  be  reached 
by  shaving  off  the  thickened  epidermic  layer 
after  layer  in  order  to  lay  the  small  cavity  bare 
for  free  drainage.  The  cavity  should  then  be 
disinfected  Avith  an  antiseptic  solution  applied 
on  wool  wound  round  a  wooden  match  end  and 
dressed  with  sterilized  gauze. 

A  corn  on  a  hammer-toe  means  that  the  latter 
must  be  surgically  dealt  with  to  get  relief. 

As  to  soft  corns,  between  the  toes,  touching 
them  with  a  little  salicylic  acid  is  very  useful 
in  most  cases.  The  moist  adjoining  surfaces 
should  be  kept  clean  and  separated  with 
sterilized  gauze. 

Thickenings  of  the  Epidermis  on  the  sole  of  the 
foot  (ball  of  the  big  toe)  are  sometimes  met 
with  and  may  cripple  a  patient.  In  ordinary 
thickenings    of    this    sort,    formalin,    carefully 


and  repeatedly  applied  locally,  but  not  going  too 
far,  of  course,  is  useful  (Dr.  Starling  of  Norwich 
told  me  of  this  method).  Another  method, 
which  is  specially  useful  in  relieving  the  pain, 
is  electrolysis  by  means  of  a  stout  curved  needle 
(connected  with  the  negative  pole)  passed  under 
the  thickened  epidermis. 

Horns. — I  will  first  deal  M'ith  senile  horns. 
Some  of  these  may  attain  to  a  large  size.  They 
usually  appear  on  and  about  the  face,  and  on 
other  parts,  such  as  the  scalp  and  glans  penis. 
In  the  last  situation  they  may  follow  circum- 
cision. The  only  line  of  treatment  which  effects 
permanent  cure  is  excision.  One  should  be  on 
the  look-out  for  epitheliomatous  complications 
in  the  aged,  in  the  case  of  horns  of  long  standing. 
Another  condition  of  interest  in  connection 
with  this  subject  is  one  known  as  multiple 
juvenile  horas.  A  number  of  these  may  be 
distributed  about  the  cutaneous  surface  of 
puny  subjects,  the  cornified  excrescences  being 
of  various  shapes.  The  only  effective  treatment 
is  by  excision,  or  scraping  with  a  sharp  spoon, 
followed  by  the  application  of  pure  carbolic 
acid  to  the  base,  in  cases  where  the  excrescences 
are  small.  Ordinary  topical  treatment  by  the 
application  of  various  remedies  is  followed  by 
regeneration  of  the  excrescences  and  horny 
lesions. 

Chilblains. — Here  the  value  of  internal  medi- 
cation by  means  of  calcium  lactate,  trinitrin, 
etc.,  should  not  be  overlooked.  The  dietary 
should  include  fats  (see  Lichen  Scrofulosorum), 
as  well  as  sugars  to  supply  caloric.  Exercise  is 
important.  The  frequent  association  of  chil- 
blains with  tuberculosis  must  be  mentioned 
here.  Local  applications  are  many.  lodine- 
vasogen  six  per  cent.,  or  liniment,  terebinth., 
ol.  oli varum  aa.  etc.,  rubbed  into  unbroken 
chilblains  are  sometimes  useful.  \Mien  they 
are  broken  down  and  ulcerated  they  should  be 
carefully  dressed  with  mildly  antiseptic  soft 
ointments  and  sterilized  gauze. 

Moles. — See  New  Growths  of  the  Skin. 
Keloids. — See  New  Growths  of  the  Skin. 
Lupus  Vulgaris. — It  is  very  important  to 
diagnose  this  condition  in  its  earliest  stages. 
Unfortunately  the  early  lupomata  are  allowed 
to  go  on  year  after  year  without  proper  and 
adequate  treatment.  Administration  of  sooth- 
ing ointments  and  telling  young  patients  they 
will  "  grow  out  of  it  "  are  futile  procedures. 
The  earliest  obvious  phase  of  lupus  vulgaris 
may  be,  for  instance,  a  quite  small  nodule  in 
the  centre  of  the  cheek  of  a  child.  A  glass  lens 
pressed  down  on  the  nodule  will  not  drive  all 
colour  out  of  it  as  in  an  ordinary  inflammation, 
but  a  fawn-tinted  discoloration  is  left  behind. 
That,  with  the  usual  history  of  increase  in  size 
of  the  "spot "  in  spite  of  treatment,  should  clinch 
the  matter.     The  nodule  should  be  destroyed 
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at  once.  A  good  way  is  to  do  this  with  acid 
nitrate  of  mercury  carefully  applied  on  a 
sharpened  pointed  wooden  match  and  pushed 
into  the  nodule.  Such  lupus  nodules  offer 
no  resistance.  Larger  lesions,  which  cannot  be 
dealt  with  in  this  way,  should  be  rather  widely 
and  deeply  excised,  for  I  have  shown  that 
histologically  the  nodular  lupus  growth  may  go 
down  below  the  true  skin  into  the  subcutaneous 
parts.  The  edges  can  be  brought  together  by 
strong  sutures,  also  passed  deeply.  When  this 
is  not  feasible  then  grafting  should  be  resorted 
to,  after  the  method  of  either  Thiersch  or  Wolff, 
according  to  the  depth  of  tissue  removed. 
These  measures  answer  on  parts  away  from  the 
face,  but  as  lupus  vulgaris  usually  affects  the 
face,  more  modem  modes  of  treatment,  such  as 
Finsen  treatment  and  the  X-rays,  must  be 
resorted  to,  especially  if  the  areas  of  disease  are 
large.  The  former  is  slow  and  tedious  and  takes 
up  a  lot  of  time,  and  as  patients  suffering  from 
lupus  are  nearly  always  poor  and  dependent, 
this  is  a  drawback.  With  X-rays  many  expo- 
sures are  also  required.  Here  a  word  of  warning. 
— In  the  author's  opinion  malignant  complica- 
tions (epitheliomatous)  are  more  common  since 
the  X-rays  have  been  employed  than  they  used 
to  be.  I  have  found  that  thoroughly  scraping 
with  a  sharp  spoon,  under  an  anaesthetic,  follow- 
ing up  at  once  with  the  X-rays,  gives  good 
results.  But  cases  must  always  be  kept  under 
observation  for  possible  recurrences,  which  may 
spring  up  from  the  depths,  as  pointed  out. 
Another  valuable  surgical  method,  which  in  my 
hands  has  answered  well  in  circumscribed  cases 
(end  of  nose,  etc.),  is  multiple  scarification, 
cross-hatching  the  part  with  a  Vidal  knife  or 
multiple  scarifier.  If  necessary,  the  parts  can 
be  slightly  anaesthetized  by  means  of  ethyl 
spray,  but  the  part  must  not  be  made  too  hard 
for  the  scarification.  This  can  be  done,  from 
time  to  time,  without  interfering  with  the 
patient's  work,  a  great  consideration,  for  it  is 
important  that  lupus  patients  should  get  as 
much  food  as  possible,  especially  fats. 

The  so-called  Post-Mortem  Wart  or  Lupus 
Verrucosus  is  best  dealt  with  by  scraping  with  a 
sharp  spoon,  followed  at  the  time  by  the  appli- 
cation of  pure  carbolic  acid.  Or  a  strong 
salicylic  plaster  may  be  applied  and  the  top 
layers  got  rid  of,  followed  by  carefully  using 
acid  nitrate  of  mercury.  I  have  seen  lupus 
verrucosus  arise  by  direct  infection  from  the 
sputum  of  the  patient  himself;  in  another 
case  a  woman  contracted  it  whilst  nursing  her 
phthisical  husband.  The  hands  and  fingers  are 
the  parts  usually  affected. 

Scrofuloderma  differs  cHnicaUy  from  true 
lupus  vulgaris  in  being  more  superficial,  succu- 
lent and  crusted.  In  such  cases  sharp  curetting 
(with  a  good-sized  fenestrated  spoon),  followed 
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up  by  the  application  of  sulphuric  acid,  rapidly 
neutralized  by  an  assistant  by  means  of  car- 
bonate of  soda,  gives  excellent  results.  Patients 
must  be  followed  up  and  assisted  by  sea  air 
or  fresh  air,  plus  plenty  of  good  food,  if  possible. 

Of  course,  in  all  these  tuberculous  conditions, 
the  careful  use  of  tuberculin  vaccines  may  be  of 
use,  but  in  my  experience  I  do  not  think  much 
of  vaccine  treatment  in  lupus  vulgaris,  especially 
sclerosed  chronic  patches,  except  in  cases  where 
the  mucous  membranes  are  involved.  For  the 
affected  mucous  membranes  in  lupus  vulgaris 
a  twenty  per  cent,  lactic  acid  solution  is  useful 
locally.  For  intranasal  lupus,  Pfannenstiel's 
method,  whicli  I  saw  applied  in  Stockholm, 
appears  to  give  encouraging  results.  The  method 
depends  on  the  liberation  of  free  iodine,  the 
patient  taking  sodium  iodide  internally,  the 
peroxide  of  hydrogen  being  locally  applied  by 
the  medical  man. 

Sebaceous  Cysts. — These  may  be  treated  by  the 
ordinary  method  of  transfixion,  or  by  cutting 
down  on  and  dissecting  out  the  tumour.  The 
point  to  bear  in  mind  is  to  remove  the  cyst  wall 
completely.  The  parts  should,  of  course,  be 
carefully  cleaned  and  sterilized  beforehand ; 
and  in  the  case  of  the  scalp  the  parts  thoroughly 
shaved. 

Elephantiasis.  —  Elephantiasis  or  permanent 
swelling  of  the  tissues  mav  occur  in  various 
situations,  as,  for  instance,  about  the  orbits, 
after  repeated  attacks  of  erysipelas  or  even  acute 
eczema.  The  underlying  cause  is  blocking  of 
the  lymphatics  or  interference  with  the  back- 
fiow  of  lymph.  The  scrotum,  the  vulva,  the 
leg  are,  however,  the  usual  situations  of  the 
trouble.  In  tropical  elephantiasis  (elephantiasis 
arabum)  the  tumours  and  girth  of  the  hmb  may 
become  enormous.  Apart  from  the  filarial  causa- 
tion, an  increase  in  size  of  the  leg  may  occur  in 
this  country,  but  it  is  usually  of  a  mild  degree, 
as  compared  with  the  elephantiasis  arabum. 
In  the  case  of  the  enormous  growths  referred  to, 
removal  by  surgical  measures  has  been  em- 
ployed. Castellani  of  Colombo  has  employed 
with  good  residts  repeated  injections  of  fibro- 
lysin  (thiosinamine  and  salicylic  acid),  either 
into  the  affected  parts  or  deeply  into  the  gluteal 
region.  Bandaging  is  simultaneously  employed. 
Handley  has  advocated  lymphangioplasty  pre- 
ceded by  vaccine  injections  of  a  diplococcus 
he  found  in  the  blood  of  his  case  until  the  latter 
was  sterile. 

In  milder  degrees  of  elephantiasis  of  the 
leg,  such  as  one  meets  with  in  this  country, 
systematic  careful  massage  and  bandaging  from 
the  toes  upwards  are  useful.  In  addition,  I 
recommend  small  doses  of  arsenic.  This  morbid 
condition  may  follow  on  abdominal  conditions, 
which  should  be  excluded,  and  I  have  seen  it 
follow  extensive  abdominal  suppuration  with 
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subsequent  multiple  adhesions  and  interference 
with  lymph  floAv. 

Staphylococcal  Infection. — See  Furunculosis  ; 
Carbuncles ;  Cellulitis. 

Scars. — When  the  shape  and  situation  permit 
they  may  be  excised  if  the  edges  can  be  readily 
brought  together  Avith  fine  sutures  inserted  at 
short  intervals.  Another  method  is  to  inject 
thiosinamine  (see  section  on  Keloids  and  Hyper- 
trophic Scars).  G.  P. 


SURGERY    OF    THE    MUSCLES,  TENDONS 
AND    TENDON    SHEATHS 

Injuries 

Contusion  of  Muscle. — Gentle  massage  should 
be  employed  from  the  first.  If  the  motor  nerve 
to  the  muscle  is  bruised,  recovery  may  be  delayed 
and  the  muscle  will  show  signs  of  wasting. 
WTien  this  occurs  electrical  treatment  by  the 
galvanic  current  should  be  given  in  addition  to 
massage. 

Rupture  of  Muscles  and  Tendons. — Slight 
degrees  of  rupture  are  common  in  muscular 
sprains.  This  is  the  cause  of  one  form  of 
lumbago,  and  of  conditions  such  as  sprains  of 
the  calf,  in  which  a  few  fibres  of  the  gastroc- 
nemius or  the  plantaris  may  be  torn.  Such 
cases  should  be  treated  by  massage  and  early 
passive  and  active  movements.  Prolonged  rest, 
while  suiting  the  inclination  of  the  patient,  is 
more  likely  to  lead  to  stiffness  or  to  relapse  when 
the  muscles  are  exposed  to  strain  again. 

The  signs  of  complete  rupture  of  muscle  or 
of  tendon  are  loss  of  power  on  attempted  move- 
ment and  the  presence  of  a  gap  on  palpation. 
If  the  muscle  is  made  to  contract  the  proximal 
part  forms  a  swelling  and  the  gap  becomes 
Mider. 

Treatment.  As  soon  as  possible  after  the 
injury  the  limb  should  be  steadied  with  the 
affected  muscle  relaxed,  and  supported  by  wool 
and  a  firm  bandage  to  limit  extravasation  of 
blood.  The  choice  of  treatment  Hes  between 
operation  and  the  use  of  retentive  apparatus. 
In  complete  ruptures,  especiallj'  of  important 
muscles  such  as  the  biceps,  or  of  tendons,  such 
as  the  tendo  achillis  or  the  supra-  or  inf  ra-patellar 
tendons,  operation  should  always  be  recom- 
mended, as  otherwise  a  satisfactory  union 
cannot  be  guaranteed. 

Wounds  of  Muscles  and  Tendons. — Wounds 
both  of  muscles  and  of  tendons  must  be  stitched 
in  order  to  get  proper  union.  Exact  apposition 
of  the  cut  ends  is  specially  important  in  the  case 
of  the  flexor  and  extensor  tendons  of  the  hand 
and  wrist.  The  amount  of  retraction  varies, 
but  it  is  more  marked  in  the  flexors  than  in  the 
extensors,  and  in  both  cases  it  is  greater  if 
the  tendons  are  divided  at  the  wrist  than  in  the 


hand  or  fingers.  When  injury  of  the  tendons 
is  suspected  the  action  of  the  corresponding 
muscle  should  be  tested.  Absence  of  the 
particular  movement,  whilst  the  muscle  is  felt 
to  contract,  indicates  division  of  the  tendon. 

Treatment.  The  wound  should  be  cleansed 
and  the  tendons  stitched  at  the  first  opportunity. 

In  the  case  of  the  finger  one  percent,  novocaine 
may  be  injected  at  the  root  of  the  finger  around 
the  digital  nerves.  For  divided  tendons  at  the 
wrist  a  general  anaesthetic  is  desirable. 

To  find  the  proximal  cut  end  the  muscles 
should  be  relaxed  by  flexion  or  extension,  as 
the  case  may  be.  If  retraction  is  marked  an  ! 
attempt  should  be  made  to  catch  the  tendon 
M'ith  forceps  pushed  up  the  sheath.  Compression 
of  the  muscles  of  the  forearm  by  an  elastic 
bandage  applied  from  above  downwards  "will 
sometimes  bring  the  proximal  end  into  view. 
Should  these  measures  fail  the  incision  must 
be  carried  upwards  along  the  sheath  till  the 
tendon  is  reached.  Fine  round  needles  and 
chromic  catgut  should  be  used,  and  care  must 
be  taken  to  prevent  the  stitches  cutting 
out. 

It    is   important   in   the   after-treatment   to 
immobilize    the  hand  and  fingers  on  a  splint, 
in   a   position   of   relaxation   for   the    sutured 
tendons.     Movements     should     not     be     com 
menced  before  the  end  of  the  third  week. 

For  the  first  six  Aveeks  a  controlling  splint 
should  be  worn,  except  when  the  daily  move- 
ments are  practised,  as,  according  to  experi- 
ments by  Tubby,  there  is  a  risk  during  that 
period  of  the  junction  stretching. 

Wlien  the  operation  of  tendon-suture  is 
delayed  till  the  wound  is  healed  some  form  of 
tendon-lengthening  or  the  use  of  silk  threads 
may  be  necessary  to  bridge  the  gap;  the 
prognosis  is  therefore  less  favourable. 

Dislocation  of  Tendons. — The  peroneus  longus, 
or  both  peroneal  tendons,  may  be  displaced 
forwards  over  the  external  malleolus  when  the 
foot  is  dorsiflexed  and  everted.  By  extending 
the  foot  at  the  ankle  and  with  a  little  manipula- 
tion the  tendons  can  easily  be  replaced,  but  the 
displacement  is  liable  to  recur.  The  foot  should 
be  kept  rigid  for  three  to  four  weeks  in  a  plaster 
case  in  the  position  of  dorsiflexion  and  eversion 
(Tubby).  For  recurrent  cases  operation  is 
indicated.  Dislocation  of  the  long  tendon  of 
the  biceps  or  of  the  tendon  of  the  tibialis  anticus 
or  posticus  is  very  exceptional. 

Hernia  of  Muscle. — In  this  rare  condition  a 
portion  of  the  muscle  protrudes  through  a  gap 
in  its  fascial  covering.  The  swelling  is  only 
present  when  the  muscle  is  relaxed.  This 
differentiates  the  condition  from  pseudo-hernia 
in  a  ruptured  muscle  Adhere  the  swelling  only 
appears  during  contraction.  If  treatment  is 
necessar}^  operation  is  indicated. 
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Diseases  of  Muscles  and  Tendons 

Myositis  Ossificans. — The  circumscribed  form, 
due  to  traumatism,  affects  in  order  of  frequency 
the  tendon  of  the  brachialis  anticus,  the  ad- 
ductor longus  and  the  quadriceps  femoris. 
In  the  case  of  the  brachialis  anticus  the  bone 
forms  in  the  tendon  or  on  its  under  aspect, 
generally  appearing  a  few  weeks  after  a  dis- 
location backwards  at  the  elbow.  The  newly 
formed  bone  may  limit  flexion  or  press  upon  the 
median  nerve.  It  can  be  recognized  by  the 
X-rays  and  is  usually  palpable  in  the  antecubital 
fossa.  If  flexion  is  much  restricted  and  the  bony 
mass  sho\\'S  no  signs  of  diminishing,  as  it  usually 
does  in  the  course  of  a  few  months,  it  should  be 
removed  by  operation. 

Vollimann's  Ischaemic  Contracture. — This  is  a 
condition  of  partial  paralysis  and  contracture 
of  muscles  due  to  interference  with  the  arterial 
blood  supply.  It  affects  most  commonly  the 
flexors  in  the  forearm,  especially  in  cases  of 
fracture  about  the  elbow  which  have  been 
bandaged  tightly  in  the  flexed  position. 

Within  a  few  hours  the  muscles  become  hard 
and  contracted.  In  a  tj'pical  case  the  wrist  is 
sHghtly  flexed,  the  hand  pronated  and  the 
fingers  are  strongly  clawed.  Extension  of  the 
fingers  is  only  possible  if  the  Miiat  is  fully 
flexed.  Later  the  affected  portions  of  the 
muscles  become  fibrous  and  the  nerves  also  may 
be  compressed  by  scar  tissue. 

Treatment.  The  arm  should  be  massaged 
dafly  and  the  fingers  gently  stretched,  beginning 
at  the  distal  joints.  A  moulded  metal  sphnt 
should  be  applied  to  keep  the  fingers  extended. 
This  is  more  easily  done  if  the  wrist  and 
metacarpo -phalangeal  joints  are  first  flexed. 
Gradually  the  amount  of  flexion  at  these  joints 
is  diminished,  till  finally  the  fingers  are  straight 
and  the  wrist  can  be  hyper-extended  (Robert 
Jones).  Operation  may  be  tried  in  cases  which 
resist  mechanical  treatment,  but  the  results 
have  not  been  very  favourable. 

Tumours  of  Muscle. — Most  of  the  primary 
tumours  are  sarcomata ;  simple  tumours  such 
as  fibroma,  myxoma  and  lipoma  are  rare ; 
transition  forms  between  fibroma  and  fibro- 
sarcoma are  not  uncommon.  Connective-tissue 
tumours,  known  as  desmoids,  are  relatively 
common  in  the  muscles  and  aponeuroses  of 
the  abdominal  wall,  especially  growing  forwards 
from  the  rectus  sheath  in  women  who  have  borne 
children.  Some  of  these  tumours  are  fibromata, 
but  others  are  myxo-  or  fib ro -sarcomata,  which, 
although  slow-growing,  show  great  tendency 
to  recur  after  removal.  A  desmoid  may  be 
differentiated  from  an  intra-abdominal  growth 
by  observing  that  the  former  remains  pal- 
pable during  contraction  of  the  abdominal 
muscles. 


Treatment.  Early  operation  and  free  removal 
is  indicated  in  the  case  of  sarcomatous  tumours. 

Diseases  of  the  Tendon  Sheaths 

Teno-Synovitis  Crepitans.— This  is  caused  com- 
monly by  over-use,  especially  in  those  of  the 
so-called  rheumatic  diathesis.  It  is  not  un- 
corumon  in  labourers  on  resuming  work  after  a 
period  of  idleness.  The  radial  extensors  at  the 
wrist,  the  tendo  achillis  and  the  peronei  are 
the  tendons  most  frequently  involved. 

Although  rest  is  essential  in  the  treatment, 
complete  immobilization  by  splints  is  undesh:- 
able,  as  relapse  is  more  liable  to  occur  when 
the  tendon  is  again  exposed  to  strain.  Bier's 
passive  congestion  should  be  induced  for  twenty 
to  twenty-two  hours  daily.  The  crepitations 
usually  disappear  in  three  to  six  days.  In 
chronic  cases  hot-air  treatment  is  useful  in 
addition  to  massage. 

Suppurative  Teno-Synovitis. — This  is  typically 
seen  in  pyogenic  infections  of  the  flexor  sheaths 
of  the  fingers.  There  is  swelling,  redness  and 
pain  along  the  line  of  the  tendon.  The  tissues 
on  the  flexor  aspect  are  tense  and  the  whole 
finger,  ^  as  a  rule,  is  swollen.  In  doubtful 
cases  it  is  helpful  to  test  the  movements  of 
the  finger.  If  the  patient  can  flex  the  finger 
to  any  extent  without  great  pain  the  pus  is 
superficial  to  the  sheath.  When  the  sheath  is 
involved  movement  is  impossible  on  account 
of  pain. 

Early  incision  is  essential,  as  the  tendons  are 
liable  to  slough,  and  the  infection  may  spread 
upwards  into  the  palm  and  wrist,  especially 
in  the  case  of  the  sheaths  of  the  flexors  of  the 
little  finger  and  of  the  flexor  longus  pollicis.  A 
general  anaesthetic  is  desirable. 

In  the  fingers  short  incisions  should  be  made  in 
the  middle  line  over  the  phalanges,  sparing  the 
flexor  aspect  of  the  sheath  at  the  interphalangeal 
joints.  In  the  palm  incisions  may  be  placed 
opposite  the  metacarpal  bones,  and  below  the 
superficial  palmar  arch,  which  is  at  the  level  of 
the  web  of  the  outstretched  thumb.  Above 
this  level  in  the  palm  incisions  should  be  placed 
between  the  median  and  ulnar  nerves. 

For  pus  in  the  flexor  sheath  at  the  \vrist  incise 
immediately  to  the  ulnar  side  of  the  palmaris 
longus  tendon,  thus  avoiding  the  median  nerve. 

Strips  of  dental  rubber  may  be  used  for 
drainage.  Wet  boracic  fomentations  are  applied 
and  Bier's  passive  congestion  induced  for  twenty 
to  twenty-two  hours  daily. 

An  alternative  to  Bier's  treatment  is  pro- 
longed immersion  of  the  hand  in  a  warm  saline 
or  boracic  bath.  When  the  inflammation 
subsides  passive  and  active  movements  must  be 
commenced. 

Gonorrhoea!  Teno-Synovitis. — This  affects  chiefly 
the   tendons   at  the  wrist   and   ankle.     In  the 
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subacute  form  there  is  pain  and  effusion  in 
the  tendon  sheath. 

In  the  acute  cases  there  are  the  usual  signs 
of  a  phlegmonous  inflammation  and  pus  may 
form  within  the  sheath.  Adhesions  and  stiffness 
are  liable  to  follow,  but  necrosis  of  the  tendon, 
even  in  the  cases  Avith  pus,  is  exceptional.  The 
neighbouring  joint  may  also  be  the  seat  of 
an  arthritis. 

Treatment.  Satisfactory  results  are  obtained 
by  Bier's  passive  congestion  treatment.  Any 
urethritis  present  must  also  be  attended  to. 

In  the  phlegmonous  forms  the  limb  should 
be  steadied  by  suitable  splints,  and  if  pus  is 
present  the  sheath  should  be  incised.  Vaccine 
treatment  also  may  be  used  with  advantage 
in  doses  of  five  to  twenty-five  millions;  the 
larger  doses  being  given  in  the  less  acute  cases 
(Struthers  Stewart).  W^ien  the  inflammation 
has  subsided  active  and  passive  movements 
should  be  employed,  along  with  massage  and 
hot  air,  to  obviate  stiffness. 

Tuberculous  Teno-Synovitis. — This  may  occur 
as  hydrops,  with,  fibrinous  loose  bodies,  or  as 
a  diffuse  tubercular  thickenmg.  The  disease 
occurs  most  frequently  in  the  common  flexor 
sheatli  at  the  wrist. 

Tuberculous  Hydrops  may  be  regarded  as  an 
attenuated  form  of  the  affection.  The  sheath 
is  distended  with  fluid  and  forms  a  painless 
swelling  Mhich  may  be  constricted  by  the 
annular  ligament.  Fluctuation  and  crepitation 
from  the  presence  of  melon-seed  bodies  can 
usually  be  felt.  The  tendency  is  for  adhesions 
to  form  and  for  movements  to  be  limited.  Cold 
abscess  formation  is  exceptional  in  this  form. 

Treatment.  After  evacuating  the  contents 
through  a  small  incision  the  cavity  should  be 
filled  with  iodoform  emulsion  and  the  wound 
closed.  Bier's  passive  congestion  should  be 
induced  daily  for  tAvo  to  four  hours.  If  this 
treatment  fails  the  slieath  should  be  more  freely 
opened  and  the  diseased  tissue  curetted  aAA^ay, 
the  w^ound  being  closed  as  before  Avithout 
drainage. 

Diffuse  Tuberculous  Disease. — In  this  form 
there  is  more  tendency  to  cold  abscess  formation 
and  to  involvement  of  adjacent  joints;  the 
tendons  also  may  be  infiltrated  and  stift'ness 
is  more  marked. 

Treatment.  Passive  congestion,  rest  by  means 
of  a  splint  and  general  hygienic  treatment  may 
be  tried  in  the  first  instance.  If  there  is  soften- 
ing, or  if  the  condition  fails  to  improve,  the 
entire  tuberculous  synovial  membrane  should 
be  dissected  out ;  if  an}''  diseased  tissue  remains 
it  is  remoA'ed  by  the  sharp  spoon  and  the  Avound 
closed. 

Tumours  of  Tendon  Sheaths. — Myeloma  is  the 
commonest  type  of  tumour.  It  occurs  most 
frequently  as  a  small,  round,  firm  tumour  in 
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the  finger,  attacbd  to  one  of  the  flexor  sheaths. 
Similar  tumours  occurring  in  the  flexor  sheath 
at  the  Avrist  or  i  the  peroneal  sheath  at  the 
ankle  are  liable  i  be  mistaken  for  tuberculous 
disease.  If  the  tmour  is  removed  entirely  there 
should  be  no  r^urrence.  Other  varieties  of 
tumours,  such  a^jipoma,  myxoma,  fibroma  and 
sarcoma  of  the  tudon  sheaths,  are  occasionally 
met  Avith.  J.  M.  G. 


SURGICAL  DISEASES    OF   BURS/E 

Acute  Infectivr  Bursitis. — The  olecranon  and 
prepatellar  burs,  are  most  exposed  to  injury 
and  to  infection  The  presence  of  suppuration 
is  associated  Avit  marked  redness  and  oedema 
in  the  OA^erlyini  tissues.  In  the  case  of  the 
olecranon  bursa  he  whole  forearm  and  elboAv 
region  may  be  sollen,  but  the  primary  seat  of 
infection  is  easi;  recognized  by  the  point  of 
maximum  tendeiess  over  the  bursa.  If  tension 
is  not  relicA^ed  b  incision  the  pus  is  liable  to 
infect  the  subcraneous  tissues,  and  a  diffuse 
cellulitis  is  comion  in  neglected  cases.  Treat- 
ment consists  1  incision,  drainage,  moist 
dressings  and  pssive  congestion  for  twenty 
hours  daily  till  le  symptoms  subside.  Occa- 
sionally acute  or  ubacute  bursitis  occurs  from  a 
rheumatic  or  goococcal  infection.  The  sub- 
deltoid bursa  an  the  bursa  beneath  the  Tendo 
Achillis  near  it.^insertion  are  most  often  in- 

j  voh^ed. 

I  Acute  Chronic  ion-Infective  Bursitis. — Under 
this  heading  coie  the  A'arious  forms  of  trade 
or  traumatic  brsitis,  typical  examples  of 
AA'hich  are  miner  elboAv  and  housemaid's  knee. 
In  the  acute  foris  of  simple  bursitis  the  bursal 
sac   becomes  dismded  Avith  fluid,  painful  to 

i  touch,  and  theovrlying  skin  may  be  congested. 
In  deep  bursas,  uch  as  the  one  beneath  the 

!  psoas  tendon,  pai  and  restriction  of  movement 
may  be  the  onh^^Amiptoms.  The  pathological 
changes  in  chroic  bursitis  vary.  Commonly 
there  is  hydrops  )f  the  bursa,  with  the  deposit 
of  fibrin  on  thf  inner  surface,  or  melon-seed 

;  bodies  may  formn  the  Avail  and  become  free  in 
the  fluid,  givini  a  crepitating  sensation  on 
palpation.  Orgaization  of  the  fibrin  may 
produce  bands  aross  the  cavity  or  thickening 
of  the  Avail,  Avhia  renders  obliteration  of  the 
caA'ity  impossiblton  evacuation  of  the  fluid,  or 
the  thickening  lay  be  so  marked  that  the 
bursa  becomes  solid  fibrous  tumour  Avith 
merely  a  slit  in  he  interior  representing  the 
cavity. 

Treatment.  Aute  simple  bursitis  yields 
readily  to  rest  ad  fomentations.  In  hydrops 
Avithout  thickenie  absorption  may  follow  the 
application  of  a  lister,  but  if  this  fails  it  is  best 
to  insert  for  a  da_  or  two  a  small  drainage  tube. 
Thick- Availed  buial  sacs  and  those  Avith  loose 
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bodies  should  be  excised.  Removal  of  the 
prepatellar  bursa  ca  as  a  rule  be  performed  with 
local  anaesthesia.  .  horseshoe-shaped  incision 
is  made  above  th  tumour  and  the  skin-flap 
turned  down ;  in  tis  May  the  subsequent  scar 
is  removed  from  th  site  of  pressure. 

Tuberculous  Disese  occasionally  occurs,  es- 
pecially in  the  burs;  about  the  great  trochanter 
and  in  the  preparllar  and  subdeltoid  bursa>. 
The  disease,  which  lay  be  primary  or  secondary 
to  joint  or  bone  tucrculosis,  occurs  as  a  chronic 
hydrops,  frequent!  with  fibrinous  loose  bodies, 
or  as  a  thickening  .ith  caseation  of  the  bursal 
wall  terminating  i  cold  abscess  and  sinuses. 
The  treatment  shold  be  excision  of  the  bursa, 
entire  if  possible,  r  a  free  incision  should  be 
made  and  the  disese  thoroughly  removed  with 
the  spoon  and  the  avity  packed  with  iodoform 


gauze 


The  adventitiot  bursse  sometimes  present 
in  exostoses,  hallu  valgus,  club-foot  and  over 
the  projections  ii  other  deformities  must  be 
treated  in  conjuution  Avith  the  removal  or 
correction  of  the  rimary  condition. 

J.  M.  G. 


THE    INJRIES    OF    BONES 

The  only  comion  result  of  a  severe  bone 
injury  is  some  deree  of  fracture,  but  there  are 
certain  other  ra?  sequences  which  deserve 
brief  notice. 

Simple  local  pdostitis  may  result  from  a 
local  contusion,  uberculous  disease,  especially 
in  children,  is  ofte  traced  to  some  slight  injury 
in  the  neighbourood  of  a  growing  epiphysis. 
Sarcoma  of  the  jng  bones,  in  the  same  way, 
may  be  caused  b  trauma.  Myositis  ossificans 
is  also  a  rare  sequl  of  bone  injuries,  especially 
those  near  the  nee  and  elbow  joints.  In 
both  these  cases  te  muscle  which  is  attached  to 
the  joint  capsule  nd  the  end  of  the  bone  (the 
quadriceps  in  th  thigh  and  the  brachialis  in 
the  arm)  undergo  vsific  changes,  which  seriously 
interfere  with  thetse  of  the  joint. 

Fracture  of  the  Long  Bones 
Cause — 

1 .  Direct  injur i  The  bone  is  broken  at  the 
point  of  applicatio  of  the  force.  The  overlying 
soft  tissues  are  catused,  the  bone  is  generally 
broken  transversiy  or  comminuted,  and  dis- 
placement is  sligt. 

2.  Indirect  inny.  The  bone  breaks  at  a 
distance  from  tb  point  of  application  of  the 
external  force,  lie  overlying  skin  is  uninjured , 
unless  by  a  proicting  fragment  of  bone,  the 
fracture  is  obliqu  or  spiral  and  is  accompanied 
by  much  overlaping  and  displacement. 

3.  Muscular  vi'.ence.  A  bony  process,  e.  g.  the 
olecranon,  whichi^ives  attachment  to  a  strong 


muscle,  may  be  torn  off  by  an  excessive  move- 
ment. It  is  in  this  way  that  the  patella  is 
usually  broken. 

4.  Spontaneous  fractures.  In  certain  con- 
ditions the  bones  are  so  altered  that  a  fracture 
may  take  place  as  the  result  of  such  slight 
violence  that  it  is  said  to  be  spontanecus.  In 
children  this  predisposing  condition  is  termed 
Fragilitas  ossium,  but  there  is  nothing  by  which 
its  existence  may  be  recognized  except  the 
frequency  of  fracture.  In  adult  life  certain 
nerve  diseases — tabes,  syringomyelia  and  general 
paralysis  of  the  insane — are  the  common  causes 
of  spontaneous  fracture.  New  growths,  either 
primary  sarcoma  or  secondary  carcinoma,  may 
so  destroy  the  bone  as  to  lead  to  its  ready 
fracture.  Tuberculosis,  syphilis  and  mollities 
ossium  are  some  of  the  rare  causes  of  this 
condition,  also  mere  atrophy  of  the  bone  from 
senility  or  paralysis. 

Varieties — 

Simple  :  the  fracture  is  unconnected  with 
the  exterior  by  any  wound. 

Compound  :  the  fracture  is  connected  by  a 
wound  with  the  exterior. 

Incomplete  :  a  mere  fissure  or  crack,  or  a 
"  greenstick  "  in  a  child;  in  either  case  the 
continuity  of  the  bone  is  not  broken. 

Complete :  this  may  be  according  to  the 
direction  of  the  fracture — transverse,  oblique 
or  spiral. 

Impacted :  the  broken  ends  of  bone  are 
driven  into  each  other  and  fixed. 

Comminuted  :  the  bone  is  broken  into  more 
than  two  fragments. 

Complicated  :  the  fracture  is  associated  m  ith 
another  lesion  of  the  structures  in  its  neighbour- 
hood ;  especially  the  great  vessels,  nerves  or 
joints. 

Separation  of  the  epiphyses  :  a  fracture  in  the 
vicinity  of  a  joint  in  a  child  or  young  adult,  in 
which  the  line  of  fracture  has  separated  the 
epiphysis  from  the  shaft. 

Signs. — There  are  six  chief  signs  of  fracture, 
which  vary  very  much  both  in  their  prominence 
and  importance  in  the  different  varieties. 
These  are  :  contusion,  pain,  unnatural  mobility, 
crepitus,  deformity  and  the  X-ray  picture. 

Contusion  is  conspicuous  in  fractures  by 
direct  injury,  but  usually  absent  in  the  other 
varieties. 

Pain  is  generally  severe  and  is  popularly 
regarded  as  a  necessary  accompaniment  of  a 
fracture.  But  this  is  not  the  case,  and  it  is  of 
great  importance  carefully  to  remember  those 
conditions  in  which  it  may  be  slight  or  absent. 
Spontaneous  fractures  due  to  nerve  diseases 
are  generally  painless.  In  impacted  and  partial 
fractures  the  pain  is  often  slight  and  transient. 
In  alcoholism  or  coma  the  patient  cannot  make 
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subacute  form  there  is   pain  and  effusion    in 
the  tendon  sheath. 

In  the  acute  cases  there  are  the  usual  signs 
of  a  phlegmonous  inflammation  and  pus  may 
form  within  the  sheath.  Adhesions  and  stiffness 
are  liable  to  follow,  but  necrosis  of  the  tendon, 
even  in  the  cases  with  pus,  is  exceptional.  The 
neighbouring  joint  may  also  be  the  seat  of 
an  arthritis. 

Treatment.  Satisfactory  results  are  obtained 
by  Bier's  passive  congestion  treatment.  Any 
urethritis  present  must  also  be  attended  to. 

In  the  phlegmonous  forms  the  limb  should 
be  steadied  by  suitable  sijlints,  and  if  pus  is 
present  the  sheath  should  be  incised.  Vaccine 
treatment  also  may  be  used  with  advantage 
in  doses  of  five  to  twenty-five  millions;  the 
larger  doses  being  given  in  the  less  acute  cases 
(Struthers  Stewart).  Wlien  the  inflammation 
has  subsided  active  and  passive  movements 
should  be  employed,  along  with  massage  and 
hot  air,  to  obviate  stiffness. 

Tuberculous  Teno-Synovitis. — This  may  occur 
as  hydrops,  with  fibrinous  loose  bodies,  or  as 
a  diffuse  tubercular  thickening.  The  disease 
occurs  most  frequently  in  the  common  flexor 
sheath  at  the  wrist. 

Tuberculous  Hydrops  may  be  regarded  as  an 
attenuated  form  of  the  affection.  The  sheath 
is  distended  with  fluid  and  forms  a  painless 
swelling  A\-hicli  may  be  constricted  by  the 
annular  ligament.  Fluctuation  and  crepitation 
from  the  presence  of  melon-seed  bodies  can 
usually  be  felt.  The  tendency  is  for  adhesions 
to  form  and  for  movements  to  be  limited.  Cold 
abscess  formation  is  exceptional  in  this  form. 

Treatment.  After  evacuating  the  contents 
through  a  small  incision  the  cavity  should  be 
filled  with  iodoform  emulsion  and  the  wound 
closed.  Bier's  passive  congestion  should  be 
induced  daily  for  two  to  four  hours.  If  this 
treatment  fails  the  sheath  should  be  more  freely 
opened  and  the  diseased  tissue  curetted  away, 
the  wound  being  closed  as  before  without 
drainage. 

Diffuse  Tuberculous  Disease. — In  this  form 
there  is  more  tendency  to  cold  abscess  formation 
and  to  involvement  of  adjacent  joints ;  the 
tendons  also  may  be  infiltrated  and  stiffness 
is  more  marked. 

Treatment.  Passive  congestion,  rest  by  means 
of  a  splint  and  general  hygienic  treatment  may 
be  tried  in  the  first  instance.  If  there  is  soften- 
ing, or  if  the  condition  fails  to  improve,  the 
entire  tuberculous  synovial  membrane  should 
be  dissected  out ;  if  any  diseased  tissue  remains 
it  is  removed  by  the  sharp  spoon  and  the  wound 
closed. 

Tumours  of  Tendon  Sheaths.— Myeloma  is  the 
commonest  type  of  tumour.  It  occurs  most 
frequently  as  a  small,  round,  firm  tumour  in 


the  finger,  attached  to  one  of  the  flexor  sheaths. 
Similar  tumours  occurring  in  the  flexor  sheath 
at  the  wrist  or  in  the  peroneal  sheath  at  the 
ankle  are  liable  to  be  mistaken  for  tuberculous 
disease.  If  the  tumour  is  removed  entirely  there 
should  be  no  recurrence.  Other  varieties  of 
tumours,  such  as  lipoma,  myxoma,  fibroma  and 
sarcoma  of  the  tendon  sheaths,  are  occasionally 
met  with.  J.  M,  G. 

SURGICAL   DISEASES    OF   BURSiE 

Acute  Infective  Bursitis. — The  olecranon  and 
prepatellar  bursse  are  most  exposed  to  injury 
and  to  infection.  The  presence  of  suppuration 
is  associated  with  marked  redness  and  oedema 
in  the  overlving  tissues.  In  the  case  of  the 
olecranon  bursa  the  whole  forearm  and  elbow 
region  may  be  sAvollen,  but  the  primary  seat  of 
infection  is  easily  recognized  by  the  point  of 
maximum  tenderness  over  the  bursa.  If  tension 
is  not  relieved  by  incision  the  pus  is  liable  to 
infect  the  subcutaneous  tissues,  and  a  diffuse 
cellulitis  is  common  in  neglected  cases.  Treat- 
ment consists  in  incision,  drainage,  moist 
dressings  and  passive  congestion  for  twenty 
hours  daily  till  the  symptoms  subside.  Occa- 
sionally acute  or  subacute  bursitis  occurs  from  a 
rheumatic  or  gonococcal  infection.  The  sub- 
deltoid bursa  and  the  bursa  beneath  the  Tendo 
Achillis  near  its  insertion  are  most  often  in- 
volved. 

Acute  Chronic  Non-Infective  Bursitis. — Under 
this  heading  come  the  various  forms  of  trade 
or  traumatic  bursitis,  typical  examples  of 
which  are  miner's  elbow  and  housemaid's  knee. 
In  the  acute  forms  of  simple  bursitis  the  bursal 
sac  becomes  distended  with  fluid,  painful  to 
touch,  and  the  overlying  skin  may  be  congested. 
In  deep  bursse,  such  as  the  one  beneath  the 
psoas  tendon,  pain  and  restriction  of  movement 
may  be  the  only  s^^mptoms.  The  pathological 
changes  in  chronic  bursitis  vary.  Commonly 
there  is  hydrops  of  the  bursa,  with  the  deposit 
of  fibrin  on  the  inner  surface,  or  melon-seed 
bodies  may  form  in  the  wall  and  become  free  in 
the  fluid,  giving  a  crepitating  sensation  on 
palpation.  Organization  of  the  fibrin  may 
produce  bands  across  the  cavity  or  thickening 
of  the  wall,  which  renders  obliteration  of  the 
cavity  impossible  on  evacuation  of  the  fluid,  or 
the  thickening  may  be  so  marked  that  the 
bursa  becomes  a  solid  fibrous  tumour  with 
merely  a  slit  in  the  interior  representing  the 
cavity. 

Treatment.  Acute  simple  bursitis  yields 
readily  to  rest  and  fomentations.  In  hydrops 
witliout  thickening  absorption  may  follow  the 
application  of  a  blister,  but  if  this  fails  it  is  best 
to  insert  for  a  day  or  two  a  small  drainage  tube. 
Thick- walled  bursal  sacs  and  those  with  loose 
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bodies  should  be  excised.  Removal  of  the 
prepatellar  bursa  can  as  a  rule  be  performed  with 
local  ansesthesia.  A  horseshoe-shaped  incision 
is  made  above  the  tumour  and  the  skin-flap 
turned  down ;  in  this  way  the  subsequent  scar 
is  removed  from  the  site  of  pressure. 

Tuberculous  Disease  occasionally  occurs,  es- 
pecially in  the  bursse  about  the  great  trochanter 
and  in  the  prepatellar  and  subdeltoid  bursao. 
The  disease,  which  ma}-  be  primary  or  secondary 
to  joint  or  bone  tuberculosis,  occurs  as  a  chronic 
hydrops,  frequently  with  fibrinous  loose  bodies, 
or  as  a  thickening  with  caseation  of  the  bursal 
wall  terminating  in  cold  abscess  and  sinuses. 
The  treatment  should  be  excision  of  the  bursa, 
entire  if  possible,  or  a  free  incision  should  be 
made  and  the  disease  thoroughly  removed  Mith 
the  spoon  and  the  cavity  packed  with  iodoform 


gauze. 


The  adventitious  bursse  sometimes  present 
in  exostoses,  hallux  valgus,  club-foot  and  over 
the  projections  in  other  deformities  must  be 
treated  in  conjunction  with  the  removal  or 
correction  of  the  primary  condition. 

J.  M.  G. 

THE    INJURIES    OF    BONES 

The  only  common  result  of  a  severe  bone 
injury  is  some  degree  of  fracture,  but  there  are 
certain  other  rare  sequences  which  deserve 
brief  notice. 

Simple  local  periostitis  may  result  from  a 
local  contusion.  Tuberculous  disease,  especially 
in  children,  is  often  traced  to  some  slight  injury 
in  the  neighbourhood  of  a  growing  epiphysis. 
Sarcoma  of  the  long  bones,  in  the  same  way, 
may  be  caused  by  trauma.  Myositis  ossificans 
is  also  a  rare  sequel  of  bone  injuries,  especially 
those  near  the  knee  and  elbow  joints.  In 
both  these  cases  the  muscle  which  is  attached  to 
the  joint  capsule  and  the  end  of  the  bone  (the 
quadriceps  in  the  thigh  and  the  brachialis  in 
the  arm)  undergo  ossific  changes,  which  seriously 
interfere  with  the  use  of  the  joint. 

Fractures  of  the  Long  Bones 
Cause — 

1 .  Direct  injury.  The  bone  is  broken  at  the 
point  of  application  of  the  force.  The  overlying 
soft  tissues  are  contused,  the  bone  is  generally 
broken  transversely  or  comminuted,  and  dis- 
placement is  slight. 

2.  Indirect  injury.  The  bone  breaks  at  a 
distance  from  the  point  of  application  of  the 
external  force.  The  overlying  skin  is  uninjured , 
unless  by  a  projecting  fragment  of  bone,  the 
fracture  is  oblique  or  spiral  and  is  accompanied 
by  much  overlapping  and  displacement. 

3.  Muscular  violence.  A  bony  process,  e.  g.  the 
olecranon,  which  gives  attachment  to  a  strong 


muscle,  may  be  torn  ofiE  by  an  excessive  move- 
ment. It  is  in  this  way  that  the  patella  is 
usually  broken. 

4.  Spontaneous  fractures.  In  certain  con- 
ditions the  bones  are  so  altered  that  a  fracture 
may  take  place  as  the  result  of  such  slight 
violence  that  it  is  said  to  be  spontaneous.  In 
children  this  predisposing  condition  is  termed 
Fragilitas  ossium,  but  there  is  nothing  by  which 
its  existence  may  be  recognized  except  the 
frequency  of  fracture.  In  adult  life  certain 
nerve  diseases — tabes,  syringomyelia  and  general 
paralysis  of  the  insane — are  the  common  causes 
of  spontaneous  fracture.  New  growths,  either 
primary  sarcoma  or  secondary  carcinoma,  may 
so  destroy  the  bone  as  to  lead  to  its  ready 
fracture.  Tuberculosis,  syphilis  and  mollities 
ossium  are  some  of  the  rare  causes  of  this 
condition,  also  mere  atrophy  of  the  bone  from 
senility  or  paralysis. 

Varieties — 

Simple  :  the  fracture  is  unconnected  with 
the  exterior  by  any  wound. 

Compound  :  the  fracture  is  connected  by  a 
wound  with  the  exterior. 

Incomplete  :  a  mere  fissure  or  crack,  or  a 
"  greenstick  "  in  a  child;  in  either  case  the 
continuity  of  the  bone  is  not  broken. 

Complete  :  this  may  be  according  to  the 
direction  of  the  fracture — transverse,  oblique 
or  spiral. 

Impacted :  the  broken  ends  of  bone  are 
driven  into  each  other  and  fixed. 

Comminuted  :  the  bone  is  broken  into  more 
than  two  fragments. 

Complicated  :  the  fracture  is  associated  with 
another  lesion  of  the  structures  in  its  neighbour- 
hood ;  especially  the  great  vessels,  nerves  or 
joints. 

Separation  of  the  epiphyses  :  a  fracture  in  the 
vicinity  of  a  joint  in  a  child  or  young  adult,  in 
which  the  line  of  fracture  has  separated  the 
epiphysis  from  the  shaft. 

Signs. — There  are  six  chief  signs  of  fracture, 
which  vary  very  much  both  in  their  prominence 
and  importance  in  the  different  varieties. 
These  are  :  contusion,  pain,  unnatural  mobility, 
crepitus,  deformity  and  the  X-ray  picture. 

Contusion  is  conspicuous  in  fractures  by 
direct  injury,  but  usually  absent  in  the  other 
varieties. 

Pain  is  generally  severe  and  is  popularly 
regarded  as  a  necessary  accompaniment  of  a 
fracture.  But  this  is  not  the  case,  and  it  is  of 
great  importance  carefully  to  remember  those 
conditions  in  which  it  may  be  slight  or  absent. 
Spontaneous  fractures  due  to  nerve  diseases 
are  generally  painless.  In  impacted  and  partial 
fractures  the  pain  is  often  slight  and  transient. 
In  alcoholism  or  coma  the  patient  cannot  make 
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any  intelligible  complaint,  and  a  systematic 
examination  should  always  be  made  in  such 
cases  for  the  objective  signs  of  fracture. 

Unnatural  mobUitij  will  be  conspicuous  in 
complete  fractures  of  the  shaft  of  femur  or 
humerus,  or  of  both  bones  of  the  forearm  or 
leg  ;  it  will  be  dilticult  of  detection  if  the  fracture 
is  near  a  joint,  or  if  only  one  of  the  bones  of  the 
forearm  or  leg  is  affected,  and  it  will  be  absent 
in  the  case  of  impacted  or  partial  fractures. 

Crepitus,  caused  by  the  rubbmg  together  of 
the  broken  bone  ends  when  the  part  is  manipu- 
lated, is  the  most  definite  of  all  the  signs  of 
fracture.  It  is  well  marked  in  those  cases 
that  display  great  umiatural  mobility.  It  is 
absent  or  doubtful  in  impacted  or  incomplete 
fractures,  in  separated  epiphyses,  and  where  the 
fragments  are  widely  separated  {e.  g.  fracture 
of  tlie  olecranon)  or  entangled  in  the  soft  parts. 
In  the  neighbourhood  of  a  joint,  crepitus  may 
be  simulated  by  the  grating  of  osteo-arthritis 
or  teno-synovitis. 

Deformity  may  be  so  obvious  as  to  be  recog- 
nizable at  a  glance,  but  it  is  often  so  slight  or  so 
much  obscured  by  swelling  of  the  soft  parts 
that  it  has  to  be  most  carefully  looked  for.  In 
this  examination  by  far  the  most  useful  guide 
is  the  relative  position  of  the  bony  points,  as 
compared  with  those  of  the  sound  side.  This 
sign  is  almost  the  only  available  one  in  cases  of 
impacted  fracture,  if  an  X-ray  picture  cannot 
be  obtained.  Measurement  of  the  whole  limb 
or  of  one  segment  between  fixed  bony  points 
will  indicate  any  shortening  of  the  bones, 
whilst  observation  of  the  bony  points  around  a 
joint  will  give  information  about  the  articular 
ends.  For  example,  in  fracture  of  the  humerus 
the  distance  between  the  acromion  and  the 
external  epicondyle  is  lessened;  in  the  usual 
fracture  of  the  lower  end  of  the  radius  the 
styloid  process  of  the  radius  is  on  the  same 
level  as  that  of  the  ulna  instead  of  being  half  an 
inch  below  it ;  in  fracture  of  the  neck  of  the  femur 
tlie  trochanter  is  raised  above  Xelaton's  line. 
The  whole  value  of  these  observations  of  slight 
degrees  of  deformity  depends  on  the  accuracy 
\\\\.\\  which  they  are  made.  It  is  of  great  im- 
portance in  comparing  tlie  two  sides  to  have 
the  limbs  in  the  same  position  and  to  mark  those 
points  of  the  bony  prominences  which  are  used 
for  measurement  at  accurately  corresponding 
spots. 

Skiagraphif.  There  is  no  evidence  of  fracture 
so  simple  and  satisfactory  as  that  of  a  good 
X-ray  picture.  It  may  be  perfectly  true  that 
in  the  majority  of  cases  a  diagnosis  can  be  made 
by  means  of  the  older  methods  alone.  But, 
on  tlie  other  hand,  there  are  very  few  cases  in 
which  somethmg  is  not  learned  from  the  skia- 
grams which  was  not  recoiinizable  bv  other 
means.     It  must  therefore  be  laid  down  as  the 


ideal  rule  of  practice  that  every  severe  injury  of  | 
bones  or  joints  should  be  skiagraphed.  In  the 
more  obscure  and  slighter  forms  of  injury,  e.g. 
a  sprained  jomt,  this  should  be  done  as  soon 
as  possible  in  order  to  see  whether  there  is  a 
fracture  or  not.  Where  the  bones  are  obviously 
broken  and  the  injuries  are  severe,  it  is  better 
to  put  the  limb  up  in  splints  in  the  best  possible 
position,  and  have  the  X-ray  picture  taken 
after  this  has  been  accomplished.  Then  the 
diagnosis  will  be  confirmed  and  it  will  be  seen 
whether  the  treatment  has  brought  about  a 
reduction  which  is  likely  to  give  a  good 
functional  result.  Skiagraphy  not  only  has  a 
most  important  bearing  on  the  diagnosis  and  , 
treatment  of  fractures,  but  it  is  absolutely 
essential  from  a  legal  point  of  view.  It  has 
been  held  by  the  law  courts  that,  in  the  case  of  ' 
any  injurv  of  the  bones  and  joints  in  which  a 
bad  functional  condition  results,  the  medical 
attendant  has  been  guilty  of  negligence  if  he 
has  not  submitted  the  case  to  the  X-rays.  Of 
course  in  remote  country  districts  this  method 
is  not  always  available,  but  nothing  short  of  such 
prohibitive  conditions  will  justify  the  failure 
to  carry  it  out.  In  having  a  skiagram  taken 
of  a  broken  bone  it  is  necessary  in  all  cases  to 
have  two  different  views  taken  in  lines  at  right 
angles  to  each  other,  in  order  to  gain  a  true 
idea  of  the  relative  positions  of  the  bony  ends. 

Constitutional  Symptoms. — These  are  slight 
as  a  rule ;  where  there  is  much  extravasation 
of  blood  the  temperature  often  rises  to  100° 
or  a  little  over,  but  this  is  only  of  transient 
duration.  Shock  will  be  in  proportion  to  the 
general  severity  of  the  injury.  Fat  embolism, 
causing  syncope  and  irregularity  of  the  pulse, 
is  so  rare  and  doubtful  an  occurrence  as  to 
require  no  detailed  discussion. 

Complications.  —  For  practical  purposes  the 
local  complications  of  a  fracture  may  be  re- 
garded as  the  concomitant  injury  of  neighbour- 
ing joints,  great  vessels  or  nerves.  When  the 
end  of  a  bone  is  broken  the  joint  is  often  in- 
volved, and  this  is  made  evident  by  an  effusion 
into  the  s\niovial  cavity.  It  is  in  such  a 
fracture  that  perfect  functional  condition  vrUl 
be  most  difficult  to  restore.  The  injury  of 
large  vessels  by  the  accident  or  by  the  sharp 
fragments  of  bone  is  not  very  common ;  it  will 
be  made  evident  by  a  rapid  eft'usion  of  blood 
under  the  skin  and  by  a  failure  of  the  pulse  in 
the  parts  below.  Such  a  condition  will  require 
an  immediate  operation  to  secure  the  bleed- 
ing vessel.  The  injury  of  an  important 
nerve  trunk  with  a  fracture  is  of  much  more 
common  occurrence  than  the  last-mentioned 
complication.  Thus  tlie  brachial  plexus  may 
be  torn  when  the  shoulder  bones  are  broken,  the 
musculospiral  nerve  in  fractures  of  the  humerus, 
the   ulnar  in  fractures  of  the  elbow,  and  the 
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external  popliteal  in  fractures  of  the  upper  end 
of  the  fibula.  Xerve  injury  is  the  complication 
of  fractures  that  is  the  most  likely  to  be  over- 
looked, because  the  symptoms  are  such  as  to 
remain  umioticed  when  the  patient  has  his  limb 
tied  up  in  splints.  A  definite  loss  of  sensation 
in  the  area  of  distribution  of  a  given  nerve  is 
the  cardinal  sign,  and  if  this  does  not  diminish 
after  a  few  days  it  is  probable  that  the  nerve 
has  been  severed  and  the  question  of  an  open 
operation  for  its  suture  will  have  to  be  con- 
sidered. 

Repair.  —  The  natural  repair  of  fractures 
involves  the  participation  of  two  different  kinds 
of  tissue,  viz.  the  soft  tissues  surrounding 
the  bone  and  the  hard  tissues  of  the  bone  itself. 
The  role  of  the  former  is  active,  whilst  that  of 
the  latter  is  chiefly  passive.  From  the  deep 
surface  of  the  torn  periosteum  granulation 
tissue  is  formed  which  is  then  calcified  to  form 
callus,  later  ossified  to  form  bone. 

The  amount  of  this  callus  formation  will 
depend  chiefly  on  two  factors,  the  fixation 
of  the  fragments  and  the  accuracy  of  their 
apposition.  If  the  bone  is  rigidly  fixed  and 
the  ends  accurately  fitted  there  will  be  the 
minimum  of  callus  formation ;  the  opposite 
conditions  will  cause  exuberant  formation 
of  callus.  The  hard  parts  of  the  bones  are 
in  the  meantime  softened  by  an  invasion 
of  their  tissues  by  osteoclasts,  until  they 
present  a  spongy  condition  homogeneous  with 
that  of  the  surrounding  callus,  when  union 
takes  place  and  the  whole  region  of  the  injury 
becomes  denser  than  before.  The  time  taken 
by  these  processes  varies  very  much  according  to 
conditions.  It  will  be  rapid  in  children,  small 
bones,  bones  containing  much  cancellous  tissue, 
e.gr.  the  ends  of  the  long  bones,  and  in  bones 
accurately  fixed  in  good  position.  It  will  be 
slow  in  persons  above  middle  age,  in  the  dense 
bones  of  shafts,  and  in  those  insecurely  fixed  in 
bad  position  so  that  a  large  gap  has  to  be  filled 
up.  There  are  three  points  of  great  practical 
importance  in  this  matter: — (1)  The  natural 
"  setting  "  of  the  bone  by  the  calcification  of 
the  granulation  tissue  to  form  callus  takes  from 
one  to  four  weeks,  and  during  this  time  it  is 
possible  to  reset  the  bone  without  seriously 
delaying  union.  (2)  After  a  long  period,  e.g. 
three  months,  has  elapsed  a  mal-united  fracture 
can  never  be  properly  reset,  because  by  this 
time  the  architecture  of  the  bone  has  been 
irretrievably  altered.  (3)  The  time  occupied 
for  firm  enough  union  to  have  occurred  to  allow 
of  use  of  the  limb  will  depend  upon  the  amount 
of  strain  that  the  part  will  have  to  undergo. 
In  a  CoUes'  fracture,  for  example,  the  hand  can 
and  ought  to  be  moved  at  the  end  of  two  or 
three  weeks,  whilst  in  the  case  of  the  femur 
an  equal  number  of  months  must  elapse  before 


the  weight    of    the    body   can    be   safely    put 
upon  it. 

Treatment.  There  are  four  stages  in  the 
treatment  of  most  fractures — 

1.  First  Aid.  The  limb  must  be  fixed  by 
means  of  any  improvised  splint,  e.g.  that 
formed  by  an  umbrella  or  rolled  newspaper, 
before  the  patient  is  transported  from  the  scene 
of  the  accident. 

2.  Setting.  The  fragments  have  to  be  placed 
in  apposition  with  one  another  so  that  the 
normal  form  of  the  bone  is  restored. 

3.  Fixation  of  the  fragments  in  the  normal 
position  in  which  they  have  been  set  until  such 
time  as  firm  consolidation  has  occurred. 

4.  Restoration  to  functional  activity  of  the 
muscles  and  joints  round  the  seat  of  fracture. 

About  the  first  stage  it  is  hardlj^  necessary 
to  say  anything,  as  it  is  merely  the  precaution 
of  preventing  the  fracture  becoming  compound 
or  complicated.  But  each  of  the  other  stages 
requires  the  most  careful  consideration  in  every 
case.  Fractures  vnW  never  be  treated  properly 
until  it  is  realized  what  great  difficulties  they 
often  present.  It  has  unfortunately  been  a 
habit  with  the  majority  of  surgeons  to  look  upon 
fractures  as  cases  of  no  special  interest,  which 
have  only  to  be  tied  up  to  a  splint  and  then  got 
rid  of  as  soon  as  possible.  The  fact  that  many 
men  have  been  crippled  for  the  rest  of  their 
lives  has  either  been  ignored  or  regarded  as 
inevitable. 

The  routine  use  of  the  X-rays  has,  however, 
served  to  demonstrate  the  inefficiency  of  the 
methods  of  reduction  and  retention  of  fractures, 
and  it  has  amply  explained  the  bad  functional 
results.  We  know  now  that  it  is  no  simple 
thing  to  "  set  "  a  broken  bone  or  to  keep  it  in 
correct  position ;  that  very  often  when  a  limb 
has  been  set  and  appears  to  be  in  good  position 
the  broken  fragments  are  entirely  misplaced. 
It  will  only  be  possible  in  this  place  to  indicate 
the  broad  principles  of  treatment  of  fractures, 
the  details  being  dealt  with  elsewhere.  There 
are  four  chief  methods  or  principles  of  treating 
fractures,  and  each  method  has  its  special 
merits  which  suit  it  for  some  cases  rather  than 
for  others.  There  is  too  great  a  tendency  to 
advocate  one  or  other  method  for  all  cases, 
but  the  wise  man  will  master  the  principles  of 
each  and  know  when  to  use  it  in  preference  to 
others. 

The  Splint  Method. — This  is  the  routine 
method  by  which  ninety-nine  per  cent,  of  all 
broken  bones  are  treated.  The  fracture  is 
reduced  by  traction  or  manipulation,  pre- 
ferably under  an  anaesthetic,  and  the  limb  is  then 
bandaged  on  to  a  padded  splint  of  wood  or 
metal  in  such  a  way  as  to  immobilize  the  joints 
above  and  below  the  fracture.  This  arrange- 
ment is  maintained  for  a  period  of  time  varying 
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or  torn,  and  their  sheaths  filled  with  serous 
effusion.  When  the  stronger  ligaments  and 
tendons  are  pulled  away  from  their  attachments 
portions  of  bone  are  not  infrequently  detached 
with  them  (sprain  fracture),  and  the  intra- 
articular cartilages  may  be  torn  or  displaced,  as 
in  the  knee  and  inferior  radio-ulnar  articulation. 
The  clinical  features  of  sprain  are  pain,  swelling 
and  disability.  In  the  simplest  form,  that 
known  as  strain,  which  results  from  over- 
stretching rather  than  tearing,  there  is  no 
swelling,  merely  pain  and  stiffness. 

Sprains  may  be  simple  or  complicated. 
Wlien  simple,  there  is  swelling  in  addition  to 
pain  and  disability,  and  when  complicated, 
paresis,  palsy,  extensive  swelling  or  bone- 
injury  may  be  superadded.  The  pain  is  often 
severe,  described  as  sickening,  persisting  for  a 
variable  time,  and  made  worse  by  movement. 
Local  tenderness  on  pressure  or  during  particular 
movements  usually  serves  to  establish  the 
identity  of  the  injured  ligament  or  ligaments, 
and  to  exclude  fracture. 

Swelling  and  discoloration  result  from 
effusion  of  blood  and  serum  into  and  around 
the  joint,  and  a  soft  crepitation  may  be  elicited 
from  the  presence  of  fluid  effused  into  the 
tendon-sheaths.  The  bony  points  about  a 
joint  retain  their  normal  relations,  serving  to 
distinguish  sprains  from  dislocations  and,  as 
a  rule,  from  fractures.  In  certain  severe 
sprains  with  much  swelling  the  Rontgen  rays 
may  be  necessary  to  establish  a  precise  diagnosis, 
With  proper  treatment  the  prognosis  in  simple 
sprain  is  good.  Three  weeks  should  be  the 
limit  of  disability  even  for  a  large  joint  like  the 
knee.  A  certain  degree  of  stiffness  lasting  for 
a  longer  or  shorter  time  follows  all  sprains,  even 
the  mildest. 

There  are,  however,  many  sequelae  of  sprains  ; 
some  are  preventable  and  result  from  faulty  or 
careless  management  on  the  part  of  the  surgeon, 
such  are  stiff'  and  painful  joints,  muscle  atrophy, 
relapsing  synovitis,  deformed  joints  and  anky- 
losis ;  others,  over  which  the  surgeon  has  no 
control,  are  local  pareses  or  paralyses,  osteo- 
arthritis and  loose  bodies.  In  the  aged  and 
rheumatic  arthritis  deformans  is  liable  to 
supervene,  leading  to  much  crippling.  Tuber- 
cular disease  is  a  very  rare,  almost  unknown, 
consequence  of  sprain  in  the  writer's  experience. 

In  the  treatment  of  strains  and  sprains  the 
relief  of  pain,  reduction  of  swelling  and  restora- 
tion of  movements  are  the  special  requirements. 
In  strains,  where  there  is  no  effusion,  strapping 
the  joint  with  firm  adhesive  perforated  plaster 
to  give  support,  and  encouraging  active 
voluntary  movements  from  the  first,  is  usually 
all  that  is  required.  Massage  may  or  may  not 
be  necessary  to  remove  stiffness.  When  there 
is    swelling,    no    system    is    as    convenient    or 


satisfactory  as  the  employment  of  intermittent 
elastic  pressure.  It  is  applicable  to  all  stages, 
early  and  late,  suited  to  every  condition,  simple 
or  complicated.  Layers  of  cotton-wadding  or 
Gamgee  tissue  of  at  least  one  inch  in  thickness 
are  made  to  envelop  the  joint  completely, 
passing  well  beyond  the  capsular  limits.  Over 
this  a  domette  or  flannel  bandage  is  drawn 
tightly  and  fixed  so  as  to  keep  up  steady  and 
equal  pressure.  Pressure  should  be  applied 
as  soon  as  possible  after  the  injury,  not  only  to 
check  the  immediate  swelling  (haemorrhage), 
but  to  prevent,  limit  or  remove  secondary 
effusions  (serous)  likely  to  follow.  It  is  advan- 
tageous in  the  early  stages  to  remove  the  com- 
press once  or  twice  daily,  partly  to  allow  of 
re-examination,  but  chiefly  to  flush  the  joint 
\vith  fresh  newly  oxygenated  blood.  When 
the  effusion  has  disappeared,  or  nearly  so, 
but  not  before,  massage  should  be  used. 
Massage,  of  the  stroking  kind,  should  be  at 
first  gentle  and  applied  to  the  periphery  of  the 
swelling  and  gradually  increased  both  in  force 
and  duration  as  it  is  better  borne.  Passive 
movements  are  seldom  useful,  and  will  be 
harmful  if  persevered  with  when  they  cause 
pain.  Active  voluntary  movements  should 
be  encouraged  from  the  earliest  date,  for 
besides  preventing  stiffness  and  atrophy  they 
supply  the  natural  and  physiological  stimulus 
to  the  tissues  of  and  around  the  joint  during 
the  process  of  repair.  All  fixed  appliances, 
even  in  fracture-sprains,  are  to  be  condemned, 
for  complete  rest  and  immobilization  are  only 
productive  of  atrophy  and  stiffness. 

In  joints  stiff  as  the  result  of  sprain  special- 
ized lines  of  treatment  may  be  required; 
Bier's  hyperaemic  treatment  (active  and  ob- 
structive), mechano-therapy,  injections  of  fibro- 
lysin,  and  kataphoresis  have  each  supplied  a 
want.  Kataphoresis  as  a  therapeutic  agency 
is  important,  and  its  application  to  the  trau- 
matic conditions  of  joints  will  probably  prove 
of  increasing  service.  For  the  relief  of  painful 
rheumatic  complications  the  salicylates  are  more 
useful  than  the  iodides.  In  the  gouty  and 
rheumatic  cases  intermitting  or  persisting  pain 
often  results  from  sprain,  and  is  best  overcome 
by  exhibiting  the  remedies  appropriate  to  these 
ailments,  locally  and  constitutionally. 

Dislocations  (traumatic)  present  a  persistent 
displacement  of  the  bones  entering  into  the 
formation  of  the  joints.  Indirect  violence 
accounts  for  the  greatest  number.  In  the 
mechanism  of  displacement  the  lever  is  sup- 
plied by  the  more  movable  bone,  the 
fulcrum  by  the  check  to  normal  movement, 
whether  in  the  form  of  ligament,  muscle  or 
bone.  In  this  way  the  important  dislocations 
of  the  hip,  shoulder  or  elbow  are  brought  about. 
If  the  force  is  applied  at  a  time  when  the  sup- 
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porting  muscles  are  relaxed  or  taken  unawares, 
and  is  sutiicient  to  overreach  the  physiological 
limits  of  movement,  the  head  of  the  hone  may 
tear  asunder  the  fibres  of  the  capsule  and  pass 
through  them ;  the  muscles  then  contracting 
reflexly  pull  the  head  of  the  bone  into  some 
umiatural  position.  The  new  position  assumed 
depends  upon  such  factors  as  the  direction  of 
the  force,  nature  of  the  joint,  position  of  the 
limb  at  the  time  of  the  accident,  and  the  relative 
strength  of  the  muscles  acting  on  the  displaced 
bone.  Direct  violence  is  a  rarer  cause,  although 
the  knee  may  be  dislocated  by  a  kick,  and  the 
acromio-clavicular  joint  by  a  direct  blow. 

Muscular  contraction,  though  important  in 
the  mechanism  of  all  dislocations,  is  seldom 
alone  responsible,  though  the  mandible,  patella 
and  humerus  are  sometimes  displaced  by 
muscular  effort  alone. 

Dislocations  may  be  complete  or  incomplete 
(subluxation),  simple  or  compound,  recent  or 
old-standing  and  complicated.  The  character- 
istic features  of  a  dislocation  are  unAvonted 
rigidity  and  deformity.  The  bony  landmarks 
lose  their  normal  relationship  and  the  deformity 
is  distinctive  and  common  to  all  examples  of 
the  same  injury.  Loss  of  function  is  complete ; 
pain  is  often  severe  from  pressure  upon  nerve 
trunks,  accompanied  or  followed  by  tinghng 
and  numbness,  SAvelling  varies,  is  often  con- 
siderable, and  may  interfere  with  diagnosis. 
Shortening  of  the  limb  is  a  constant  feature  as 
well  as  increase  in  girth.  In  the  majority  of 
cases  the  bones  retain  their  relations  after 
reduction  without  external  supjjort,  differing 
in  this  feature  from  fractures.  The  Rontgen 
rays  are  oftentimes  needed  to  verify  the  con- 
dition, A  joint  is  seldom  as  strong  as  before, 
even  though  the  movements  are  completely 
restored.  Some  degree  of  weakness  of  muscles, 
and  stiffness  Avith  liability  to  redislocation  are 
frequent  consequences. 

Whilst  prolonged  immobilization  may  lead 
to  stiffness,  too  early  movement  may  tend  to 
laxness  of  ligaments  and  favour  redisplacement. 

Reduction  should  be  performed  as  soon  as 
possible,  delay  increases  the  difficulty.  Our 
main  object  should  be  to  enable  the  displaced 
head  of  the  bone  to  re-enter  the  socket  through 
the  rent  in  tKe  capsule.  This  is  attained  by 
manipulations  based  upon  the  anatomical 
arrangements  peculiar  to  each  joint  and  each 
dislocation.  Muscle  spasm,  entanglement  of 
the  head  of  the  bone  in  the  extracapsular 
tissues,  as  Avell  as  the  difficulty  of  finding  the 
opening  in  the  capsule,  are  the  difficulties  in 
reduction. 

A  general  anaesthetic  will  overcome  the  spasm, 
relax  the  muscles,  and  alloAv  of  painless  and 
effective  reduction  by  manipulation.  In  the 
mildest  cases  success  will  often  follow  gentle 


manipulations  while  the  patient's  attention  is 
temporarily  diverted. 

To  disentangle  and  allow  the  head  to  retrace 
its  course  through  the  capsule  successfully 
will  depend  upon  the  manipulator's  skill  and 
knowledge  of  the  precise  anatomy  of  the  con- 
dition and  joint,  PuUej^s,  levers  and  other 
powerful  mechanical  devices  are  seldom  needed  ; 
their  use  requires  the  greatest  care  to  i:)revent 
irreparable  damage  to  the  surrounding  tissues, 
and,  in  old  people,  fracture. 

The  after-treatment  consists  in  early  stroking 
massage  and  active  voluntary  movements, 
avoiding  at  first  the  moA-ements  directly  con- 
cerned in  the  dislocation.  In  the  rare  instances 
in  Avhich  anaesthesia  and  manipulations  fail, 
an  open  operation  under  strict  aseptic  principles 
may  be  called  for.  Compound  dislocations 
being  generally  the  result  of  extreme  A'iolence, 
such  as  raihvay  crushes,  and  being  often  com- 
plicated by  fracture,  haA-e  to  be  treated  on  the 
same  principles  as  compound  fractures,  the  main 
risk  being  sepsis  and  its  consec^uences.  Where 
amputation  is  not  called  for,  often,  at  best, 
ankjiosis  and  crippling  results. 

Old-standing  dislocations  afford  many  dif- 
ficulties OAving  to  the  organic  changes  Avliich 
take  place  in  the  bones  and  other  tissues,  and 
it  often  becomes  a  moot  question  Avhether  it  is 
best  to  attempt  reduction  or  to  aim  at  pro- 
curing increased  moA'ement  by  a  false  joint. 
Each  case  must  be  judged  of  according  to  the 
conditions  found. 

Fractures  in  the  neighbourhood  of  Joints  are 
many  and  of  great  importance,  requiring  the 
greatest  skill  and  attention  to  avert  disability 
and  deformity  or  both.  In  some  sprains  and 
dislocations  portions  of  bone  become  detached. 
One  or  other  malleolus  may  be  torn  aAvay  in 
sprain  of  the  ankle  (sprain -fracture),  AA'hilst  the 
edge  of  the  acetabulum  in  dislocation  of  the  hip, 
and  the  coronoid  process  of  the  ulna  in  backAvard 
dislocation  at  the  elbow,  are  examples  of  fracture- 
dislocation.  The  patella  frequently  snaps  as 
the  result  of  A'iolent  muscular  strain.  In 
addition  to  these  lesser  detachments  from 
strain,  the  various  joints  of  the  body  are 
from  time  to  time  iuA^olved  by  fractures  of  the 
component  bones  or  neighbouring  epiphyses  as 
the  result  of  some  external  direct  or  indirect 
violence.  Diagnosis,  usually  simple,  may  be 
difficult  or  almost  impossible,  Avhen  the  frag- 
ment is  small  and  the  SAvelling  great,  Avithout 
the  aid  of  the  Rontgen  rays.  It  is  a  good  rule 
to  suspect  an  injury  to  bone  Avhene\'er  there  is 
much  bleeding  into  a  joint.  The  importance 
of  an  early  and  reliable  diagnosis  cannot  be 
overestimated,  for  prognosis  and  treatment 
are  decidedly  influenced  by  the  complication. 
The  general  principles  of  treatment  are  in 
fracture-sprains  the  same  as  for  simple  sprains 
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and  dislocations,  though  the  cure  will  take 
longer.  Early  passive  movements  should  not 
be  practised,  as  they  are  productive  of  more 
harm  than  good,  are  painful,  produce  separation 
of  joining  ligaments,  and  lead  to  increased 
exudation  and  stiffness.  Their  use  should  be 
relegated  to  the  latest  stages.  Every  fracture 
entering  a  joint  is  a  potential  cause  of  disability, 
and  certain  lines  of  practice  must  be  followed 
if  we  are  to  prevent  it.  Modern  practice  is 
based  upon  certain  principles.  Restoration  of 
function  is  more  important  than  cosmetic 
effects  or  absolute  anatomical  restitution, 
nevertheless,  correct  alignment  should  be  at- 
tained whenever  possible,  and  especially  is  this 
important  in  the  lower  extremity.  Loss  of 
movement  is  usually  more  distressing  to  a 
patient  than  deformity.  The  normal  move- 
ments in  a  joint,  as  well  as  the  lines  of  muscular 
strain  to  which  it  is  subjected,  and  the  common 
disabilities  which  accrue  from  fracture,  either 
from  neglect  or  mismanagement,  must  be  kept 
steadfastly  in  mind.  To  each  joint  certain 
deformities  and  disabilities  appear  character- 
istic. In  fractures  at  or  near  the  hip  adduction 
and  internal  rotation  and  sometimes  extension 
are  limited ;  at  the  knee  a  degree  of  genu  valgum 
or  flexion,  with  incomplete  extension,  is  not 
uncommon ;  at  the  ankle  some  valgus  and  undue 
pointing  of  the  toes,  with  painful  stiffness ;  at 
the  shoulder  abduction  and  rotation  become 
difficult  and  painful ;  at  the  elbow  fixation  at  a 
somewhat  obtuse  angle  (130°),  with  limitation 
of  both  flexion  and  extension,  is  very  common ; 
at  the  wrist  limited  extension  with  loss  of  grip. 
Each  of  these  difficulties  must  be  remembered 
and  avoided.  To  prevent  impairment  of  move- 
ment in  a  particular  joint  it  is  essential  to 
know  the  precise  movements  necessary  for  its 
integrity  and  to  make  provision  for  them  during 
treatment.  Any  deviation  from  correct  align- 
ment means  erroneovis  deflection  of  body  weight 
and  straining,  not  only  at  the  site  of  the  fracture, 
but  also  stretching  of  certain  structures  in  the 
joints  above  and  below  the  fracture,  all  of  which 
tend  to  produce  effects  similar  to  osteo-arthritis. 
(Robert  Jones.) 

Wliilst  restoration  of  movements  in  the 
treatment  of  joint-fractures  is  of  primary 
importance,  correct  alignment,  for  the  reasons 
stated,  must  be  studiously  sought  and  attained. 

Correct  alignment  is  more  important  than 
accurate  re-position,  of  fragments.  So  long  as 
these  leading  principles  are  adhered  to,  it 
matters  little  whether  a  fracture  is  treated  by 
no  fixation  and  massage,  by  splints  and 
bandages,  or  by  accurate  fixation,  with  catgut, 
plate  or  wire.  Each  method  is  good  and  will 
yield  good  results,  provided  the  practitioner 
possesses  the  necessary  knowledge  and  skill. 
Without  a  definite  comprehension  of  the  con- 


ditions pertaining  and  a  due  appreciation  of 
the  inherent  difficulties  to  be  met,  success  will 
not  be  attainable  in  the  management  of  the 
fractures  which  involve  the  joints 

R.  H.  A.  W. 

INJURIES  IN  THE  REGION  OF  THE  SHOULDER 
AND    UPPER    ARM 

Fractures  of  the  Clavicle. — The  clavicle  is  one 
of  the  bones  most  commonly  fractured.  The 
fracture  is  usually  the  result  of  indirect  violence 
applied  to  the  shoulder  or  outstretched  arm, 
though  it  is  occasionally  produced  by  direct 
violence  or  muscular  contraction.  The  bone 
generally  breaks  a  little  to  the  outer  side  of  its 
mid  point,  i.  e.  at  its  weakest  spot  and  where  it 
is  least  supported  by  muscles.  The  fracture  is 
usually  somcAvhat  oblique,  the  direction  being 
from  the  front  inwards  and  backwards,  or  in- 
wards and  downwards.  In  children  it  is  more 
often  transverse  and  may  be  incomplete  (green- 
stick).  This  fracture  is  very  rarely  compound, 
and  mostly  uncomplicated.  In  rare  cases, 
particularly  those  A\ith  comminution  due  to 
direct  violence,  the  vessels  and  nerves  lying 
behind  the  bone  may  be  injured  or  pressed 
upon. 

Fractures  near  the  extremities  of  the  bone 
are  much  less  common,  though  it  is  said  that 
the  outer  extremity  is  more  often  injured  than 
is  generally  thought  to  be  the  case,  the  fracture 
being  overlooked. 

In  the  common  type  of  case  the  inner 
fragment  overrides  the  outer,  the  latter  being 
displaced  inwards,  downwards  and  forwards, 
together  with  the  whole  shoulder.  This  dis- 
placement is  due  largely  to  the  weight  of  the 
limb,  its  buttress  of  support  having  collapsed, 
and  to  a  less  extent  to  retraction  of  muscles. 
The  projection  of  the  inner  fragment  can  often 
be  seen,  and  is  easfly  felt  on  running  the  fingers 
along  the  bone.     The  arm  is  rendered  useless. 

Treatment.  The  displacement  is  easily  over- 
come by  supporting  the  arm  and  bracing  back 
the  shoulders,  but  it  is  not  such  a  simple  matter 
to  retain  the  fragments  in  position.  Four 
methods  of  fixation  are  worthy  of  consideration. 
As  a  temporary  measure  the  shoulders  may  be 
braced  back  by  a  couple  of  folded  handkerchiefs 
passed  around  the  front  of  each  and  knotted 
together  over  the  spine.  A  third  handkercliief 
supports  the  shoulder  of  the  injured  side,  raised 
to  its  proper  position,  passing  under  the  point 
of  the  elbow  and  over  the  opposite  shoulder. 

As  a  permanent  fixation  apparatus  nothing 
is  so  generally  useful  as  Sayre's  method,  or  some 
modification  of  it.  Two  long  strips  of  adhesive 
plaster  about  three  inches  in  Avidth  are  cut. 
An  end  of  one  of  these  is  passed  around  the  arm, 
just  below  the  axillary  folds,  with  the  sticky  side 
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outwards,  and  the  loop  thus  formed,  which  must 
not  fit  the  arm  tightly,  is  fixed  by  stitching  or  a 
safety  pin.  The  shoulder  and  elbow  are  then 
pulled  well  backwards  and  the  plaster  is  carried 
across  the  back,  under  the  opposite  arm,  and 
continued  right  round  the  chest.  It  is  as  well 
to  put  a  layer  of  cotton-wool,  well  dusted  with 
boracic  powder,  in  the  axilla.  The  elbow  is 
then  dra\\-n  forwards  and  elevated,  thus  levering 
backwards  and  elevating  the  shoulder,  the  fore- 
arm and  band  b3ing  placed  across  the  chest  in 
the  direction  of  the  opposite  shoulder,  some 
boracic  powder  and  wool  being  placed  betAveen 
the  hand  and  the  chest.  The  second  strip  of 
plaster  is  now  carried  from  the  back  over  the 
point  of  the  elbow,  which  is  allowed  to  project 
through  a  slit  in  it,  along  the  forearm  and  over 
the  opposite  shoulder  to  reach  the  opposite  end 
on  the  back.  It  is  often  necessary,  particularly 
in  children,  to  make  use  of  additional  strips  of 
plaster,  or  a  bandage  over  all.  In  children,  in 
whom  the  skin  is  delicate,  some  boracic  lint 
should  be  placed  beneath  the  loop  of  plaster 
around  the  upper  arm,  and  also  at  the  spot  where 
the  plaster  crosses  the  opposite  shoulder.  In 
young  Avomen,  in  whom  it  is  particularly  desir- 
able to  prevent  deformity,  the  best  method  of 
treatment  to  adopt  is  to  keep  the  patient  lying 
fiat  in  bed  Avith  a  firm  pillow  between  the 
shoulders.  This  is  also  the  best  treatment  when 
both  clavicles  are  broken. 

Lastly,  in  a  limited  number  of  cases,  e.  g. 
those  complicated  by  pressure  upon  important 
structures  in  the  neighbourhood,  operation 
with  a  view  to  wiring  or  plating  the  fragments 
together  is  necessary.  Whatever  the  method 
of  treatment  adopted,  passive  movement  of 
the  fingers,  wrist,  elbow  and  shoulder  should 
be  carried  out  at  the  end  of  a  week,  and  then 
the  limb  fixed  up  as  before  for  another  week. 
Fixation  for  three  weeks  is  usually  sufficient, 
while  the  arm  may  be  kept  in  a  sling  for  a 
week  or  two  longer.  Massage,  so  far  as  fixation 
apparatus  will  allow,  should  be  practised  daily 
throughout,  commencing  a  couple  of  days  after 
the  accident. 

Dislocation  of  the  Sterno-CIavicular  Joint. — Dis- 
locations of  the  sternal  end  of  the  clavicle  are 
uncommon,  and  usually  arise  from  violence 
applied  to  the  shoulder  in  an  oblique  direction 
from  the  front,  the  back  or  above.  The  bone 
may  be  displaced  fonvards,  upAvards  or  back- 
wards, the  first  being  the  most  frequent. 

In  the  last,  and  even  in  the  upAvard  dis- 
location the  trachea,  cesophagus,  etc.,  may  be 
pressed  upon  unduly.  Reduction  is  usuaU}^ 
easy,  but  is  immediately  folloAAcd  by  redisloca- 
tion.  The  ligaments  being  torn,  there  is  nothing 
in  the  shape  of  the  bones  to  prevent  displace- 
ment. 

In  the  forAvard  dislocation  the  arm  should 


b3  bound  to  the  side  with  a  pad  in  the  axilla 
and  the  displaced  bone  held  back  in  position 
by  a  pad  and  bandage. 

The  final  result  is  almost  invariably  imperfect, 
so  far  as  the  position  of  the  bone  is  concerned, 
but  this  does  not  interfere  materially  AA'ith 
the  use  of  the  arm.  The  other  varieties  are 
rare,  particularly  the  upward  displacement.  If 
reduction  is  impossible  removal  of  the  sternal 
end  of  the  clavicle  may  be  necessary. 

Dislocation  or  the  Acromio-Clavicular  Joint. — 
The  outer  end  of  the  clavicle  may  be  dislocated 
upAvards  or  doAvnAvards  from  the  acromion, 
the  former  being  by  far  the  more  frequent  of 
the  tAVo.  Reduction  is  easy,  though,  again, 
retention  of  the  bones  in  position  is  difficult. 
The  elboAV  must  be  Avell  supported,  AA'hile  pressure 
is  made  by  a  pad  on  the  outer  end  of  the  clavicle. 
If  the  displacement  persist  and  cause  discom- 
fort, the  bones  should  be  Avired  together. 

Fractures  of  the  Scapula. — Fractures  of  the 
body  of  the  scapula  are  often  associated  Avith 
injuries  of  the  thorax,  and  are  difficult  to 
diagnose  on  account  of  SAVelling  of  the  soft 
parts,  unless  the  fracture  traverses  the  scapular 
spine.  Treatment  consists  in  bandaging  the 
arm  to  the  side  and  massage.  Fractures  of 
the  neck  of  the  scapula,  in  which  the  glenoid 
and  the  coracoid  are  broken  aAvay  from  the  rest 
of  the  bone,  may  be  mistaken  for  a  dislocation  of 
the  humerus.  There  is  flattening  of  the  shoulder 
and  lengthening  of  the  arm ;  the  diagnostic 
signs  are  the  production  of  crepitus  on  elevating 
the  arm  and  the  great  ease  with  Avhich  reduction 
is  accomplished.  Treatment  consists  in  putting 
a  pad  in  the  axilla  and  binding  the  elevated  arm 
to  the  side.  Fractures  of  the  acromion  result 
from  direct  violence,  and  are  usually  diagnosed 
Avith  ease.  Flattening  of  the  point  of  the 
shoulder  and  irregularity  in  the  contour  of  the 
bone  are  present  in  most  cases.  Bony  union 
rarely  occurs,  and,  in  the  absence  of  special 
contra-indications  operative  treatment  is  indi- 
cated. Fractures  of  the  coracoid  process  are 
exceedinily  rare. 

Fractures  of  the  Upper  End  of  the  Humerus. — 
Fracture  through  the  anatomical  neck  occurs 
most  commonly  in  elderly  people — the  frag- 
ments may  be  impacted — ^AAiiile  displacement 
of  the  head  into  the  axilla  may  occur.  Sufficient 
periosteal  connections  between  the  fragments 
may  be  preserved  to  maintain  the  nutrition  of 
the  head  of  the  bone.  In  cases  suspected  to 
be  of  this  class  the  utmost  gentleness  should 
be  employed  in  examination  or  attempts  at 
reduction,  so  that  no  further  damage  to  the 
periosteum  shall  be  done.  The  line  of  fracture 
may  include  a  portion  of  one  or  both  tuberosities. 
The  clinical  signs  are  slight  flattening  of  the 
shoulder  and  slight  shortening,  AAith  crepitus 
on  rotation  of  the  humerus.     Fracture  of  the 
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greater  tuberosity  may  occur  either  as  the 
result  of  violence  or  muscular  contraction.  The 
fragment  is  displaced  by  the  muscles  attached 
to  it,  and  it  may  be  possible  to  feel  the  gap  in 
the  bone.  Crepitus  may  or  may  not  be  obtain- 
able; it  depends  upon  the  degree  of  displace- 
ment. 

Separation  of  the  Upper  Epiphysis  of  the 
Humerus,  i.  e.  of  the  head  and  both  tuberosities, 
occurs  as  a  result  of  traction  on  the  arm,  or  dnect 
or  indirect  violence,  in  children  and  adolescents. 
There  may  be  little  or  no  displacement,  or  there 
may  be  complete  separation  of  the  fragments, 
precisely  as  in  fractures  of  the  surgical  neck  of 
the  bone,  the  only  features  suggestive  of  the 
former  injury  being  the  age  of  the  patient  and 
the  nature  of  the  crepitus. 

Fracture  of  the  Surgical  Neck  of  the  Humerus 
is  usually  transverse  and  caused  by  direct 
violence,  but  muscular  contraction  alone  may 
produce  it.  When  the  result  of  indirect  violence 
the  line  of  the  fracture  may  be  oblique.  The 
displacement  is  often  insufficient  to  be  detected 
through  the  swollen  tissues  around,  though  it 
may  be  marked.  As  a  rule  the  upper  fragment  is 
abducted  and  rotated  out,  while  the  lower  frag- 
ment is  drawn  upwards  and  inwards.  Sometimes 
the  upper  fragment  is  adducted  instead  of  being 
abducted.  A  diagnosis  is  made  by  the  shape  of 
the  arm,  the  line  of  the  loAver  two-thirds  of  the 
upper  arm  being  directed  to  the  inner  side  of 
the  normal  position  of  the  upper  end  of  the  bone, 
as  in  a  subcoracoid  dislocation,  by  the  absence  of 
flattening  of  the  shoulder,  and  by  the  upper  end 
of  the  bone  failing  to  rotate  with  the  lower, 
M'hile  crepitus  is  thereby  produced.  Injury  to 
the  main  vessels  and  nerves  may  be  produced 
by  the  lower  fragment,  while  the  circumflex 
nerve  may  be  implicated  at  the  time  of  the 
injury  or  later  in  the  callas.  This  fracture  may 
be  associated  with  a  dislocation  of  the  shoulder 
joint.  It  cannot  be  too  forcibly  stated  that  the 
assistance  of  a  radiographer  must  be  sought  in 
every  case  of  severe  injury  in  the  region  of 
the  shoulder  joint  unless  a  diagnosis  of  simple 
dislocation  can  be  made  with  comparative 
certainty,  and  even  in  these  cases  a  skiagram 
should  be  taken,  if  possible,  after  reduction. 

Treatment.  The  thickness  of  the  tissues 
surrounding  the  bone  in  these  fractures  renders 
retention  of  the  fragments  in  accurate  apposition 
a  matter  of  the  greatest  difficulty  in  all  cases 
in  which  more  than  the  slightest  degree  of 
displacement  has  taken  place.  A  moulded 
poroplastic  shoulder- cap  is  useless,  so  far  as 
fixation  of  the  upper  fragment  is  concerned. 
It  seems  to  the  author  that  the  class  of  fractures 
just  described  is  one  in  Avhich  operative  treat- 
ment is  not  only  justifiable  in  quite  a  large 
percentage  of  the  cases,  but  is  often  absolutely 
imperative.     Operative  as  opposed  to  bloodless 


measures  should  be  invariably  adopted  in  (1) 
fracture  of  the  great  tuberosity,  (2)  fractures 
of  the  anatomical  or  surgical  neck  with  dis- 
location of  the  head  of  the  bone  from  the  joint, 
and  (3)  separation  of  the  epiphysis  when  jjerfect 
apposition  is  not  obtained  by  other  means. 
In  addition  to  the  above  a  large  number  of 
the  cases  of  fracture  of  the  surgical  neck  are 
best  treated  by  plating  and  screwing.  Each 
case  must  be  treated  on  its  own  merits,  after  a 
good  skiagram  has  been  carefully  examined. 

Uncomplicated  fractures  of  the  anatomical 
neck  may  be  treated  by  an  axillary  pad,  a 
wrist-sling,  and  a  bandage  binding  the  arm  to 
the  side  for  a  time.  Massage  should  be  com- 
menced on  the  second  day,  and  movements 
a  few  days  later.  Movements  commenced  too 
early  usually  defeat  their  own  ends. 

For  fractures  of  the  surgical  neck  and  separa- 
tion of  the  epiphysis  Middeldorpf's  triangle  is 
the  best  thing  to  start  "with  vmless  the  upper 
fragments  are  in  extreme  abduction.  If  this 
is  so,  the  lower  fragments  must  be  carried  to 
the  upper  by  fully  abducting  the  arm  and 
fixing  it  either  in  plaster  of  Paris  for  a  short 
time,  or  with  a  AAcight-extension  apparatus. 

Massage  is  an  important  part  of  treatment 
and  should  be  commenced  early,  but  passive 
and  active  movements  should  not  be  begun 
too  soon,  not  for  a  week  at  least,  and  then  with 
caution  so  far  as  the  shoulder  is  concerned. 
Movements  of  the  fingers  and  wrist  should  be 
insisted  upon  from  the  verj^  first  day. 

Dislocation  of  the  Shoulder. — Dislocations  of 
the  shoulder  result  from  violence  applied 
usually  to  the  elbow  or  hand,  the  arm  being 
more  or  less  abducted  at'  the  time,  and  either 
flexed  or  extended.  The  shoulder  is  dislocated 
with  great  frequency  as  compared  with  other 
joints,  yet  this  accident  is  rare  in  children  and 
adolescents.  Usually,  though  not  always,  the 
head  of  the  humerus  leaves  the  joint  at  the 
weakest  part  of  the  capsule,  i.  e.  below,  and 
then  slips  up  in  front  of  or  behind  the  glenoid, 
only  rarel}''  does  it  remain  beloAv  the  glenoid 
(subglenoid  dislocation).  The  varieties  are 
the  subcoracoid,  the  subclavicular,  the  sub- 
spinous (or  subacromial)  and  the  subglenoid, 
the  first-named  being  by  far  the  commonest 
variety.  The  subclavicular  is  simply  an 
exaggerated  form  of  the  preceding  variety. 

Subcoracoid  Dislocation. — The  head  of  the 
humerus  lies  in  front  and  to  the  inner  side  of 
its  normal  position;  the  displacement  can  be 
both  seen  and  felt. 

The  shoulder  is  flattened  on  its  outer  aspect, 
and  the  examining  fingers  can  be  tucked  in 
under  the  acromion  in  a  Avay  that  is  impossible 
on  the  sound  side.  The  elbow  stands  aAvay  from 
the  chest  wall,  the  forearm  is  usually  flexed  and 
lies  across  the  chest.     A    straight-edged  splint 
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can  be  made  to  touch  the  acromion  and  external 
epicondyle  at  the  same  time  (Hamilton's  test). 
The  displaced  head  can  be  felt  to  rotate  with 
the  lower  end  of  the  humerus,  and  without 
crepitus.  The  vertical  circumference  of  the 
shoulder  and  axilla  is  increased. 

Subclavicular  Dislocation. — The  signs  are 
similar  to  those  of  the  preceding,  except  for 
the  locality  of  the  head  of  the  humerus.  The 
damage  sustained  by  the  muscles  inserted  into 
the  upper  end  of  the  humerus  is  usually  con- 
siderable in  this  variety,  or  the  tuberosity  may 
be  fractured. 

Subspinous  Dislocation. — The  upper  arm  is 
slightly  flexed  and  abducted  and  internally 
rotated.  The  head  of  the  bone  can  be  seen  and 
felt  forming  a  swelling  behind,  while  the  front 
is  flattened. 

In  all  these  varieties  the  measurements  of 
the  two  arms  do  not  differ  enough  to  be  of  any 
service  in  diagnosis. 

Subglenoid  Dislocation. — This  type  is,  as 
already  stated,  very  rare.  The  head  of  the  bone 
is  felt  in  the  axilla.  Very  rarely  the  head  is 
displaced  downwards,  the  arm  being  retained 
in  the  fully  abducted  or  erect  position  (luxatio 
erecta). 

Treatment.  Reduction  should  be  attempted 
at  the  earliest  possible  moment.  If  the  first 
attempt  has  failed,  or  is  to  be  made  only  after 
a  lapse  of  a  day  or  two,  an  anaesthetic  should  be 
given. 

The  subcoracoid  dislocation  is  best  reduced 
by  Kocker's  method.  The  surgeon  grasps  the 
elbow  with  one  hand  and  the  wrist  with  the 
other.  The  elboAV  is  pressed  to  the  side,  the 
humerus  beini;  rotated  out  forcibly  and  fully, 
and  is  then  raised  forwards  and  gradually 
carried  inwards  till  it  lies  over  the  mid  line 
of  the  chest,  the  external  rotation  of  the 
humerus  being  maintained  throughout.  Lastly, 
the  humerus  is  rotated  in,  the  forearm  being 
carried  right  across  the  chest  and  the  arm 
brought  down  to  the  side.  These  manipulations 
should  be  carried  out  smoothly. 

If  this  manoeuvre  fails,  traction  downwards 
may  be  made  on  the  arm,  one  foot  of  the  operator 
being  placed  in  the  axilla.  If  an  anaesthetic  is 
being  given,  the  surgeon  should  invariably 
have  one  boot  unfastened,  so  that  it  can  be 
removed  easily  should  the  "  foot  in  axilla  " 
method  be  found  necessary.  Sometimes 
traction  outwards,  or  even  directly  upwards 
with  a  foot  on  the  acromion,  may  be  tried.  In 
subspinous  dislocations  Smith's  method  of 
circumducting  the  arm  outwards  while  pressure 
is  made  from  behind  on  the  displaced  head  is 
the  best  to  employ.  The  arm  is  abducted  to 
a  right  angle,  externally  rotated  and  then  ex- 
tended, i.  e.  the  elbow  is  carried  backwards. 
After  reduction    of    the    dislocation    a    layer 


of  cotton-wool,  dusted  with  boracic  powder, 
should  be  placed  in  the  axilla,  and  the  arm 
bandaged  to  the  side,  the  hand  being  supported 
in  a  sling.  Massage  should  be  commenced  on 
the  second  or  third  day,  and  passive  move- 
ments of  the  shoulder  after  a  week.  Active 
movements  can  be  cautiously  indulged  in  after 
a  fortnight,  a  sling  being  used  for  a  Meek  longer. 
The  hand,  wrist  and  elbow  should  be  moved 
daily  from  the  first. 

These  injuries  are  not  uncommonly  com- 
plicated by  damage  to  nerves,  particularh'  the 
circumflex.  It  is  as  well,  therefore,  to  be 
guarded  in  one's  prognosis  as  to  the  ultimate 
result.  In  cases  of  long  standing  the  very 
greatest  care  must  be  taken  in  attempting 
reduction.  It  is  wise  to  err  on  the  side  of 
reduction  by  "  open  operation "  rather  than 
by  manipulation. 

Fracture  Dislocation  of  the  Humerus. — A  dis- 
location of  the  head  of  the  humerus  may 
be  complicated  by  a  fracture  of  the  greater 
tuberosity,  of  the  anatomical,  or  more  com- 
monly of  the  surgical,  neck.  The  head  is  always 
displaced  forwards  into  the  axilla.  These  cases 
are  often  extremely  difficult  to  diagnose,  as 
the  swelling  of  the  soft  parts  is  always  con- 
siderable. In  any  doubtful  case  a  skiagram 
should  be  taken  at  once  if  possible,  or  failing 
this  a  further  careful  examination  made  under 
an  anaesthetic.  Reduction  ^ill  almost  certainly 
be  impossible,  as  the  humeral  lever  is  broken, 
and  we  have  to  rely  entirely  on  extension  and 
direct  pressure  on  the  head.  Unless  expert 
surgical  help  is  not  available,  every  case  of 
this  kind  is  a  fit  subject  for  a  consultation,  and, 
in  most  cases,  for  an  operation.      H.  A.  T.  F. 

INJURIES    ABOUT    THE    ELBOW    JOINT 

Fractures  about  the  Elbow. — Fractures  of  the 
humerus  at  or  near  its  lower  end  are  usually 
the  result  of  violence  applied  to  the  hand  \\ith 
the  elbow  flexed,  but  they  may  be  due  to  more 
or  less  direct  violence  applied  to  the  elbow. 
Some  are  due  to  torsion  or  forcible  angular 
movement  of  the  forearm.  These  fractures 
are  common  in  children,  whfle  the  line  of 
cleavage  may  take  a  variety  of  courses.  In 
children  a  true  separation  of  the  lower  epiphysis 
is  probably  much  rarer  than  is  generally  sup- 
posed, the  fracture  usually  taking  place  in  the 
shaft  a  little  above  the  epiphyseal  line.  Some- 
times the  fracture  coincides  in  part  with  the 
epiphyseal  line,  a  portion  being  in  the  shaft. 
The  line  of  cleavage  is  often  oblique,  passing 
from  beliind  downwards  and  forwards.  This 
fact,  coupled  with  the  usual  mode  of  production 
of  the  fracture,  i.  e.  a  fall  on  the  hand  with  the 
elbow  bent,  accounts  for  the  backward  dis- 
placement of  the  lower  fragment.     The  lower 
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fragment  is  tilted  back  as  Avell  as  displaced 
bodily  backwards  with  the  forearm,  while  the 
lower  end  of  the  upper  fragment  projects  in 
front.  The  forearm  is  usually  in  a  position 
of  slight  flexion,  about  one  hundred  and 
twenty  degrees.  In  separation  of  the  epi- 
physis, which  can  only  occur  up  to  the 
age  of  about  fifteen,  and  which,  as  already 
stated,  is  rare,  the  displacement  is  usually  the 
same  as  in  a  low  fracture  of  the  shaft.  Many 
have  been  compound.  In  older  children  the 
internal  epicondyle  may  remain  attached  to 
the  shaft,  the  epiphysis  for  this  process  having 
a  separate  centre,  and  by  puberty  having  a 
separate  epiphyseal  line  from  the  rest  of  the 
lower  extremity  of  the  bone.  The  crepitus 
lacks  the  crisp  character  of  bony  grating.  The 
fracture  may  be  T-shaped,  or  one  or  other 
condyle,  or  epicondjie,  may  be  broken  off 
separately.  In  all  these  fractures  much  diffi- 
culty may  be  experienced  in  making  a  diagnosis, 
particularly  as  the  swelling  of  the  soft  parts  is 
generally  considerable,  so  that  the  bony  points 
are  often  obscured  unless  the  patient  is  seen 
immediately  after  the  accident.  In  the  common 
supracondylar  fracture  a  diagnosis  has  to  be 
made  from  backward  dislocation  of  both  bones 
of  the  forearm. 

Examination  of  the  seat  of  the  injury  must 
always  include  a  careful  search  for  the  usual 
bony  landmarks  about  the  joint,  namely  the 
two  epicondyles,  the  olecranon  and  the  head 
of  the  radius,  the  relative  positions  of  \^hich 
should  be  compared  ^ith  those  on  the  sound 
limb.  In  supracondylar  fractures  the  relations 
of  these  prominences  are  unaltered,  whereas  in 
a  dislocation  backM'ards  the  relations  are  dis- 
turbed. In  every  case  a  skiagram  should  be  taken 
either  before  or  after  setting  the  fracture. 

Treatment.  Each  case  must  be  treated  on  its 
own  merits,  but  it  may  be  said  at  once  that  in 
the  majorit}'  of  cases  the  best  method  of  treat- 
ment is  to  fix  the  limb  Avith  the  elbow  fully 
flexed  and  the  forearm  supinated  by  means  of  a 
figure-of-eight  bandage  encircling  the  arm  and 
forearm.  In  cases  with  much  swelling  this 
may  have  to  be  reduced  somewhat  by  massage 
for  a  few  days  before  flexion  quite  to  the  re- 
quired amount  can  be  obtained  Avithout  en- 
dangering the  circulation  in  the  limb.  A  piece 
of  lint  or  thin  layer  of  wool,  powdered  with 
boracic  acid,  should  be  placed  in  the  fold  of 
the  elboAv.  In  the  usual  tj^e  of  fracture,  just 
above  the  epiphyseal  line,  the  lower  fragment 
must  be  disengaged  from  the  upper  and  brought 
forward  before  the  elbow  can  be  fully  flexed. 
This  is  best  done  under  an  anaesthetic  by  ex- 
tension of  the  elbow,  traction  on  the  forearm 
with  digital  pressure  on  the  lower  extremity  of 
the  humerus,  and  then  flexion  of  the  elbow. 
The  position  of  the  parts  must  be  ascertained 


by  means  of  the  X-rays.  Sometimes  the 
fragments  cannot  be  got  into  position  except 
through  an  open  wound.  In  such  a  case,  after 
the  lower  fragment  has  been  levered  into  place, 
full  flexion  of  the  elbow  will  retain  the  bones  in 
position. 

As  a  rule  a  plate  and  screws  are  unnecessary. 
In  all  the  younger  children  there  is  not  sufficient 
bone  in  the  lower  fragment  to  hold  a  screw. 
Care  must  be  taken  to  prevent  lateral  displace- 
ment, or  the  "  carrying  angle  "  will  be  increased, 
diminished,  or  even  reversed  (cubitus  valgus, 
cubitus  varus).  These  deformities  may  develop 
gradually  as  a  late  result  of  injury  of  the 
epiphyseal  line.  Massage  should  be  employed 
early  in  all  cases,  but  passive  movements,  in 
children  at  any  rate,  are  best  delayed  till  the 
end  of  ten  or  fourteen  days. 

Dislocation  of  the  Elbow  is  not  uncommon  in 
young  people.  The  violence  that  produces  it 
may  be  applied  directly  to  the  elbow  or  in- 
dkectly  to  the  hand.  One  or  both  bones  of  the 
fort  arm  may  be  dislocated.  The  commonest 
variety  is  dislocation  of  both  bones  backwards ; 
less  commonly  the  bones  are  dislocated  forwards, 
inwards  or  outwards.  The  dislocation  may  be 
complete  or  incomplete,  while  many  cases  are 
complicated  by  fracture  of  one  or  more  of  the 
bones  entering  into  the  formation  of  the  joint. 
With  backward  dislocation  the  coracoid  process 
may  be  broken  off,  while  in  forward  dislocations 
the  olecranon  is  often  fractured.  The  ulnar 
and  median  nerves  may  sufier  damage.  A 
skiagram  is  essential  in  complicated  or  difficult 
cases.  In  the  common  variety  of  dorsal  dis- 
placement of  both  bones  the  elbow  is  held 
flexed  to  an  angle  of  one  hundred  and  twenty 
degrees,  and  the  forearm  lies  in  the  mid- 
position  between  pronation  and  supination.  A 
diagnosis  is  made  from  supracondylar  fracture 
of  the  humerus  by  the  altered  relative  position 
of  the  bony  points  about  the  joint.  The  fore- 
arm is  shortened. 

Treatment.  Reduction  of  a  recently  dis- 
located elbow  is  usually  accomplished  without 
much  trouble  if  the  patient  is  anaesthetized. 
The  surgeon  places  his  knee  in  the  bend  of  the 
elbow  and  uses  it  as  a  fulcrum,  pressing  against 
the  lower  end  of  the  humerus.  The  forearm 
is  first  extended  and  then  slowly  flexed  while 
strong  traction  is  made  upon  it. 

Traction  and  direct  pressure  on  the  displaced 
bones  usually  suffices  to  reduce  the  other 
varieties.  After  reduction  the  arm  should  be 
kept  in  a  sling  with  the  elbow  bent  a  little  above 
the  right  angle,  and  should  be  massaged  daily; 
movements  may  be  commenced  Avith  care  after 
forty-eight  hours.  In  cases  only  seen  some 
weeks  after  the  accident  the  very  greatest  care 
must  be  taken  in  attempting  reduction.  An 
open  operation  is  often  necessary. 
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Dislocation  of  the  Radius  alone  is  much  more 
common  than  displacement  of  the  ulna  alone. 
Dislocation  of  the  radius  forwards  and  the  ulna 
backwards  has  been  seen.  The  head  of  the 
radius  may  be  displaced  forwards,  outwards 
or  backwards,  the  former  being  the  most  fre- 
quent. In  this  injury  limitation  of  flexion  of 
the  joint,  with  the  presence  of  a  lump  over  the 
displaced   head,  are  the  outstanding   features. 


delayed,  as  mobility  is  of  more  importance  than 
good  union. 

Fracture  of  the  Upper  End  of  the  Radius. — Frac- 
ture of  the  head  of  the  radius  is  uncommon 
except  in  conjunction  with  other  injuries  to  the 
elbow.  A  piece  may  be  chipped  off,  the  head 
may  be  split  into  several  pieces,  or  the  epiphysis 
may  be  separated.  Diagnosis  is  often  impos- 
sible except  by  X-rays.      Fixation  at  a  right 


Reduction  is  accomplished  by  traction  with  the      angle,  with  the  forearm  midway  between  prona 


elbow  flexed,  and  by  direct  pressure  on  the 
displaced  head  of  the  radius.  The  arm  should 
be  fixed  in  full  flexion,  and  movements  of  the 
elbow  should  only  be  commenced  with  great 
caution  after  two  to  three  weeks.     Sometimes 


tion  and  supination,  and  massage  are  all  that 
can  be  done. 

Fracture  of  the  Neck  of  the  Radius  is  rare.  The 
head  does  not  rotate  with  the  shaft,  while  the 
upper  end  of  the  lower  fragment  is  made  promi- 


reduction  is  impossible  except   by  operation ;      nent  in  front  by  contraction  of  the  biceps. 


in  recurrent  cases,  and  in  those  in  which  nerves 
are  pressed  upon,  excision  of  the  radial  head 
may  be  necessary  and  is  followed  by  excellent 
results. 
"  Pulled  Elbow  "    is  an  accident  produced  in 


Treatment.  The  forearm  should  be  fixed  in 
full  flexion  and  supination,  with  a  pad  over  the 
prominent  lower  fragment. 

Fracture  of  the  Shafts  of  the  Radius  and  Ulna. — 
These    bones    may    be    fractured    together    or 


the  youngest  children  by  traction  on  the  forearm,      singly.     Greenstick  fracture  of  both  bones  of 


The  head  of  the  radius  slips  partially  from  the 
embrace  of  the  orbicular  ligament,  the  edge  of 
which  is  nipped  between  the  radius  and  humerus. 
The  forearm  is  held  in  slight  flexion  and  prona- 
tion; supination  is  painful.  Reduction  either 
occurs  spontaneously  or  is  easily  produced  by 
flexion  and  rotatory  movements. 

It  is  to  be  remembered  that  dislocation  and 
sprains  of  the  elbow,  T\ithout  apparent  fracture, 
are  sometimes  followed  by  the  formation  of 
masses  of  bone  in  or  beneath  the  muscles, 
particularly  the  brachialis  anticus.  The  bone 
is  either  formed  from  pieces  of  torn  periosteum 
or  is  the  result  of  traumatic  myositis  ossificans. 
Removal  of  the  mass  by  operation  is  not  alwaj^s 
necessary,  as  absorption  not  uncommonly  occurs 
after  a  time. 

Fracture  of  the  Upper  End  of  the  Radius  and 
Ulna. — Fractures  of  the  olecranon  process  are 
common,   and   result   from   direct   violence   or 


the  forearm  is  a  common  accident  in  children. 
The  bones  most  commonly  break  at  or  below 
the  middle.  The  ulna,  as  might  be  expected 
from  its  exposed  position,  is  a  frequent  site  of 
fracture;  this  injury  may  be  combined  with  a 
dislocation  of  the  radial  head.  Diagnosis  is 
easy  if  a  finger  is  run  along  the  subcutaneous 
posterior  border.  The  lower  fragment  is  usually 
drawn  a  little  towards  the  ulna,  but  the  longi- 
tudinal displacement  is  negligible  if  the  radius 
is  intact. 

An  important  point  in  fractures  of  the  radius, 
whether  alone  or  combined  with  fracture  of  the 
ulna,  is  to  determine  whether  the  fracture  has 
occurred  above  or  below  the  insertion  of  the 
pronator  radii  teres  muscle.  If  above,  the 
upper  fragment  is  fully  supinated  by  the  biceps 
and  supinator  brevis;  ^i  below,  the  upper 
fragment  lies  midway  between  pronation  and 
supination.      The  lower  fragment   is  tilted  to- 


muscular  action.     The  amount  of  displacement     wards  the  ulna  and  pronated  in  either  case 


varies,  but  the  gap  in  the  bone  can  usually  be 
felt. 

Treatment.  The  arm  should  be  fixed  on  a 
splint  with  the  elbow  extended  till  arrangements 
can  be  made  for  operative  treatment.  A  Lane's 
plate  and  screws  are  the  best  means  of  fixing 
the  fragments  in  accurate  apposition.  If  silver 
wire  is  used  it  must  not  traverse  the  cartilage- 
covered  surfaces  of  the  fragments.  Only  occa- 
sionally, and  this  usually  in  aged  people,  is 
operation  unnecessary  or  inadvisable.  In  all 
cases  massage  is  essential  from  the  first,  and 
passive  movements  may  be  commenced  early. 

Fracture  of  the  Coronoid  occurs  as  a  complica- 
tion of  backward  dislocation  of  the  elbow,  and 
may  allow  re-dislocation  to  occur.  After  re- 
duction the  elbow  should  be  fixed  in  full  flexion. 
Except  in  children  movement  must  not  be  long 


When  both  bones  are  broken  the  deformity 
and  abnormal  mobility  make  the  diagnosis 
obvious. 

Treatment.  In  all  the  varieties  mentioned, 
with  one  exception,  the  best  position  during 
treatment  is  right-angle  flexion  of  the  elbow, 
with  the  forearm  midway  between  pronation 
and  supination.  This  position  is  best  preserved 
by  a  right-angle  splint  applied  to  the  inner  side 
of  the  arm  and  forearm,  and  a  dorsal  spUnt  on 
the  back  of  the  forearm.  Massage  should  be 
commenced  at  once,  and  also  movements, 
active  and  passive,  of  the  fingers  and  thumb. 
Flexion  and  extension  of  the  elbow  can  also  be 
commenced  early,  particularly  if  the  internal 
splint  is  jointed  at  the  elbow.  Pronation  and 
supination  should  be  prohibited  for  at  least  two 
weeks,  and    then   commenced    very    carefully. 
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The  exception  mentioned  above  is  fracture 
above  the  middle  of  the  radius.  These  cases 
must  be  put  up  with  the  forearm  fully  supinated, 
as  it  is  impossible  to  control  the  supinated, 
upper  fragment.  An  anterior  right-angle 
splint  and  posterior  splint  are  the  best.  It  is 
essential  that  all  splints  should  be  a  trifle  ^^•ider 
than  the  forearm,  so  that  no  lateral  pressure  can 
be  exerted  on  the  bones,  which  occasionally 
become  united  by  a  bridge  of  callus.  A  skia- 
gram should  invariably  be  taken  when  the 
fracture  has  been  set.  This  can  be  done  wdthout 
removing  the  splints.  Wlien  the  position  of  the 
fragments  does  not  approach  perfection,  particu- 
larly when  both  bones  are  broken,  operative 
treatment  is  indicated.  The  movements  of  the 
forearm  are  of  such  importance,  and  the  bones 
are  so  readUy  reached  through  longitudinal 
incisions,  that  plating  of  these  fractures  should 
be  made  use  of  to  a  much  greater  extent  than 
has  hitherto  been  the  case. 

A  word  of  warning  is  necessary  about  the 
application  of  bandages  in  fixation  of  splints  to 
the  forearm.  The  bandages  should  be  looked  to 
a  few  hours  after  their  first  application,  to  make 
sure  they  are  not  too  tight ;  the  swelling  of  the 
forearm  may  have  increased  since  the  fracture 
was  set.  Ischaemic  contracture  (Volkmann's 
contracture)  occurs  more  often  in  the  muscles 
of  the  forearm  than  anywhere  else,  and  is,  of 
course,  due  to  undue  compression  of  the  limb 
by  splints  and  bandages.  H.  A.  T.  F. 

INJURIES     IN    THE   REGION   OF   THE 
WRIST    AND    HAND 

Fractures  of  the  Lower  End  of  the  Radius. — 
A  transverse  fracture  in  the  last  inch  of  the 
radius — Colles's  Fracture — is  one  of  the  common- 
est fractures  met  with.  Elderly  women  are 
peculiarly  liable  to  this  injury.  Wliile  the 
fracture  is  usually  transverse,  it  may  be  oblique 
from  behind  downwards  and  forwards,  and 
from  without  downwards  and  inwards.  It  is 
produced  by  falls  on  the  hand  in  most  cases; 
back-fires  during  the  starting  of  a  motor  have 
been  responsible  in  some  recent  cases.  Forcible 
over-flexion  of  the  wrist  may  also  produce  a 
fracture  at  the  same  situation  (R.  W.  Smith). 

Either  the  internal  lateral  ligament  or  the 
styloid  process  of  the  ulna  gives  way.  The  dis- 
placement is  somewhat  complicated.  The  lower 
fragment  is  displaced  bodily  backwards,  and 
its  lower  or  articular  part  is  tilted  backM'ards, 
w^hile  the  fragment  is  also  rotated  outwards,  so 
that  the  styloid  process  lies  at  a  much  higher 
level  than  it  should.  Impaction  is  common, 
while  comminution  of  the  lower  fragment  may 
occur.  The  deformity  produced  is  usually 
characteristic.  The  lower  fragment  forms  a 
swelling  on  the  dorsum,  just  above  the  level  of 


the  wrist  joint,  and  above  it  there  is  a  sudden 
drop  to  the  level  of  the  posterior  surface  of 
the  forearm.  On  the  palmar  aspect  the  lower 
end  of  the  upper  fragment  forms  a  projection 
below  which  is  a  depression.  The  wrist  and 
fingers  are  slightly  flexed.  The  styloid  process 
of  the  ulna  is  below  the  level  of  the  styloid 
process  of  the  radius.  In  addition  there  is 
local  tenderness,  and  only  occasionally  crepitus. 
The  hand  is  deviated  to  the  radial  side. 

Very  rarely  is  the  lower  fragment  displaced 
forwards  instead  of  backwards. 

Separation  of  the  lower  epiphysis  may  occur 
up  to  the  age  of  eighteen  or  twenty.  Not 
uncommonly  the  fracture  is  compound.  This 
is  probably  due  to  a  feature  which  distinguishes 
these  cases  from  an  ordinary  "Colles's,"  namely, 
the  marked  projection  and  sharpness  of  the 
anterior  edge  of  the  end  of  the  shaft. 

Treatment.  Every  effort  should  be  made  to 
get  perfect  apposition  of  the  fragments.  This 
is  by  no  means  always  an  easy  matter,  and  may 
be  impossible,  even  under  an  anaesthetic.  The 
hand  is  grasped  as  in  shaking  hands  and  traction 
is  made  on  the  lower  fragment,  counter-ex- 
tension being  made  by  an  assistant  on  the  elbow. 
The  surgeon's  spare  hand  is  used  to  manipulate 
the  fragments.  The  patient's  hand  should  be 
adducted  during  extension,  i.  e.  carried  towards 
the  ulnar  side.  No  splint  is  so  good  as  the 
well-known  Carr's  splint,  as  it  keeps  the  hand 
adducted  w^hfle  allow^ing  the  thumb  and  fingers 
free  play.  It  should  be  padded  with  a  couple 
of  layers  of  lint  onl}^  and  no  dorsal  splint  is 
necessary. 

The  fingers  and  thumb  should  be  exercised 
actively  and  passively  from  the  very  first,  and 
massage  can  be  carried  out  within  twenty-four 
hours.  At  first  the  massage  can  be  done  while 
the  arm  rests  on  the  splint,  the  bandage  having 
been  removed.  Passive  movements  of  the 
wrist  and  pronation  and  supination  should  be 
commenced  with  great  caution  after  a  few  days. 
It  is  a  mistake  to  try  and  hasten  movements 
of  the  wrist  and  forearm.  The  splint  may  be 
discarded  in  a  fortnight. 

Separation  of  the  epiphysis  is  treated  in  a 
precisely  simflar  manner. 

Injury  to  the  epiphyseal  line,  with  or  without 
displacement  of  the  epiphysis,  is  sometimes 
followed  by  deficient  or  irregular  growth,  while 
the  ulna  growls  normally  and,  being  longer  than 
the  radius,  projects  on  the  dorsum  of  the  wrist 
(Madelung's  deformity). 

Fractures  of  the  Lower  End  of  the  Ulna  are 
uncommon  except  in  conjunction  with  a  Colles's 
fracture,  with  which,  as  already  stated,  the 
ulnar  styloid  process  is  often  broken. 

Dislocation  of  the  Wrist  is  a  rare  accident. 
The  carpus  may  pass  backw^ards  or  forwards. 
The  relative  positions  of  the  two  styloid  pro- 
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cesses  should  aid  in  distinguishing  this  injury 
from  a  Colles's  fracture.  Reduction  is  not 
difficult,  and  should  be  followed  by  rest  on  a 
Can's  splint  for  a  week  or  two,  while  massage 
and  exercises  are  carried  out  as  for  fracture 
of  the  radius. 

Sometimes  the  head  of  the  ulna  is  dislocated 
backwards  from  the  radius  and  carpus.  Re- 
duction is  easy. 

Sprained  Wrist.  Fractures  and  Dislocations 
of  the  Carpal  Bones. — The  extended  use  of 
X-rays  in  recent  years  has  revealed  the  fact 
that  fractures  of  the  carpus,  from  falls  on  the 
hand,  are  of  much  more  frequent  occurrence 
than  was  formerly  supposed.  The  scaphoid  is 
the  bone  most  often  fractured.  It  may  be  the 
only  bone  broken,  or  it  may  be  associated  M'ith 
fracture  of  the  radius  and  ulna.  It  is,  therefore, 
advisable  to  have  a  skiagram  taken  in  cases 
of  severe  sprain  of  the  wrist,  as  the  presence 
of  a  fracture  will  call  for  some  modification  of 
the  treatment.  In  an  uncomplicated  sprain 
massage  and  exercises  are  proceeded  with 
vigorously  from  the  first.  \'\'lien  the  scaphoid 
or  other  bone  is  fractured,  a  period  of  rest 
extending  over  a  couple  of  weeks  should  be 
insisted  upon,  while  the  massage  is  carried  out 
with  the  greatest  care.  Movements  of  the 
fingers  are  encouraged  from  the  first,  but  move- 
ments of  the  hand  on  the  forearm  should  not 
be  commenced  for  a  couple  of  weeks,  except 
in  elderly  patients. 

Dislocation  of  one  of  the  Carpal  Bones  is  a 
rare  accident.  The  os  magnum  and  semilunar 
are  the  commonest  bones  to  be  displaced. 
Reduction  of  the  former  is  easy,  but  retention 
of  the  bone  in  its  proper  position  is  difficult. 
If  the  bone  remains  partially  dislocated  on 
the  dorsum  of  the  -oTist  it  may  give  rise  to 
discomfort  and  weakness  of  the  hand.  If  the 
discomfort  produced  is  sufficient  to  demand 
relief,  the  bone  should  be  excised.  The  semi- 
lunar is  displaced  forT\-ards,  not  backwards  like 
the  OS  magnum,  and  lies  beneath  the  flexor 
tendons.  The  best  treatment  is  removal  of 
the  bone. 

Fractures  of  the  Metacarpals  and  Phalanges. — 
Fractures  of  the  metacarpal  bones  are  not 
uncommon  and  usually  result  from  indirect 
violence.  The  fracture  may  be  transverse,  but 
is  more  commonly  oblique. 

Treatment.  Nothing  is  better  than  the  old 
method  of  making  the  patient  grasp  a  roller 
bandage,  and  then  covering  the  fist  with  turns 
of  another  bandage.  The  outer  bandage  must 
be  removed  daily  for  exercise  of  the  fingers 
and  massage.  The  fixation  should  be  continued 
for  ten  days. 

The  first  metacarpal  may  be  fractured  in  the 
centre  of  the  shaft,  just  like  the  other  meta- 
carpal bones,  but  there  is  also  a  special  fracture 


of  this  bone  (Bennett's  fracture).  This  fracture 
is  oblique  and  usually  traverses  the  articular 
surface  at  the  base,  passing  from  this  obliquely 
forwards  and  downwards  to  the  palmar  surface. 
The  small  proximal  or  palmar  fragment  remams 
stationary,  while  the  shaft  of  the  bone  passes 
upwards  on  to  the  carpus.  A  skiagram  is 
often  necessary  to  decide  the  diagnosis. 

Treatment.  A  tin  or  poroplastic  splint  is 
moulded  to  the  palmar  aspect  of  the  thumb 
and  wrist,  reaching  a  little  above  the  latter. 
The  splint  is  first  fixed  to  the  thumb  with  strips 
of  adhesive  plaster,  extension  is  then  made 
upon  the  thumb,  and  the  splint  fixed  to  the 
wrist. 

Fractures  of  the  phalanges  are  often  com- 
pound.    Tin  splints  will  be  found  useful. 

Only  occasionally  is  it  necessary  to  operate 
upon  a  fracture  of  one  of  the  metacarpals  or 
phalanges. 

Dislocation  of  the  Metacarpo-Phalangeal  Joints. 
— This  joint  of  the  thumb  is  the  only  one 
dislocated  with  any  frequency.  Almost  in- 
variably the  phalanx  is  displaced  backwards 
as  a  result  of  hjrper-extension  of  the  joint. 
The  position  of  the  joint  is  characteristic  and 
the  diagnosis  easy.  The  metacarpal  is  ad- 
ducted  and  flexed  to  a  slight  extent,  the  head 
of  the  bone  making  an  obvious  prominence  ;  the 
proximal  phalanx  is  hj^er -extended,  while  the 
terminal  is  flexed. 

Great  difiiculty  is  often  experienced  in 
reducing  this  dislocation.  The  head  of  the 
metacarpal  projects  between  the  sesamoid 
bones,  the  neck  being  embraced  by  the  short 
flexor  tendons,  while  the  long  flexor  tendon 
curls  round  the  ulnar  side  of  the  neck.  The 
glenoid  or  palmar  ligament  of  the  joint  is  torn 
away  from  the  metacarpal,  but  remains  attached 
to  the  base  of  the  phalanx,  and  it  comes  to  lie 
behind  the  head  of  the  former  bone ;  this  liga- 
ment probably  forms  the  main  bar  to  reduction. 

Treatment.  The  phalanges  should  be  grasped 
firmly  and  the  dislocated  joint  still  further 
hyper-extended  so  as  to  enlarge,  as  it  were,  the 
hole  between  the  sesamoid  bones  through 
which  it  passed,  and  to  disengage  the  glenoid 
ligament  from  behind  the  head.  The  base  of 
the  proximal  phalanx  is  then  forced  down 
;  towards  the  level  of  the  joint,  and  then  flexed 
round  the  head  of  the  metacarpal.  Only  too 
often  this  manoeuvre  fails,  even  under  an 
anaesthetic.  Under  these  circumstances  a  flne 
tenotome  should  be  inserted  on  the  dorsum 
immediately  above  the  base  of  the  first  phalanx, 
and  the  point  thrust  in  till  the  glenoid  ligament 
is  reached  and  divided  longitudinaUy.  Gentle 
movements  should  be  insisted  upon  after 
twenty-four  hours. 

Similar   dislocations   take   place,    only    with 
less     frequency,     in     the     other     metacarpo- 


GENERAL  SURGERY 


670 


FRACTURE   OF  THE  PELVIS 


phalangeal  joints,  and  the  same  diiBculty  may 
be  met  with  in  the  treatment  thereof. 

H.  A.  T.  F. 


INJURIES    IN    THE   REGION    OF   THE 
PELVIS,    HIP    AND    THIGH 

Fractures  o!  the  Pelvis. — These  fractures  are 
usually  the  result  of  direct  violence,  particularly 
when  force  is  applied  simultaneously  from  two 
directions,  as  in  crushes,  buffer  accidents  and 
so  on. 

The  pelvic  girdle  may  be  broken  in  one  or 
many  places,  while  the  fracture  may  involve 
either  the  true  or  false  pelvis  alone,  or  both 
together. 

Fracture  ol  the  False  Pelvis. — The  line  of 
fracture  may  be  anywhere  in  the  ala  of  the 
ilium.  These  fractures  are  of  less  gravity  than 
those  of  the  true  pelvis,  with  which  they  are 
often  combined.  The  signs  are  local  pain, 
increased  on  any  muscular  effort  involving 
the  muscles  attached  to  the  bone,  abnormal 
mobility  of  a  portion  of  the  bone,  irregularity  of 
the  iliac  crest,  and  sometimes  crepitus.  One 
of  the  iliac  spines  may  be  torn  away  from  the 
rest  of  the  bone ;  the  displacement  is  slight 
except  in  the  case  of  the  anterior  superior 
spine,  to  which  the  sartorius  is  attached. 

Treatment.  If  present,  an  attempt  should  be 
made  to  overcome  displacement,  but  this  is  not 
always  possible.  The  patient  must  be  kept 
in  bed  for  six  to  eight  weeks  with  a  firm  flannel 
bandage  around  the  pelvis.  Fracture  of  the 
anterior  superior  spine  should  be  dealt  with  1 
by  an  open  operation. 

Fracture  of  the  True  Pelvis. — Fracture  of  the 
true  pelvis  is  a  more  serious  injury  than  the 
preceding,  principally  because  of  the  frequency 
with  which  it  is  accompanied  by  grave  damage 
to  the  pelvic  viscera.     Crushes  naturally  cause  , 
the  pelvic  girdle  to  give  way  at  its  weakest  [ 
parts.     These  are  the  horizontal  ramus  of  the 
pubis,  the  conjoined  rami  of  pubis  and  ischium, 
and  the  region  of  the  sacro-iliac  synchondroses. 
The  bodies  of  the  pubes  and  the  symphysis  may 
be  completely  separated  from  the  bone  on  either 
side.     A    not    uncommon    combination    is    a 
fracture  of  the  pubic  and  conjoined  rami  on  I 
one   side,   and   fracture  partially  through   the 
sacro-iliac  synchondrosis  on  the  other. 

Diagnosis.  The  patient  is  usually  unable  to 
walk,  and  if  just  able  to  stand  feels  as  if  he 
were  falling  to  pieces.  There  may  be  local 
effusion  and  tenderness  over  the  pubis,  and 
movements  of  the  legs,  coughing,  etc.,  cause 
pain.  Compression  of  the  pelvis  or  attempts 
at  moving  one  part  upon  another  produce  pain 
at  the  site  or  sites  of  fracture,  and  may  produce 
crepitus.  Deformity  is  uncommon.  The  ex- 
amination should  be  carried  out  with  the  greatest 


care,  for  fear  of  displacing  fragments  and  doing 
damage  to  viscera. 

In  a  doubtful  case  treatment  should  be 
carried  out  as  for  fractured  pelvis  until  a  skia- 
gram has  settled  the  diagnosis.  It  is  of  the 
utmost  importance  that  any  complication,  such 
as  rupture  of  the  urethra,  bladder,  etc. — which 
complications  are  unfortunately  common — 
should  be  accurately  diagnosed.  A  catheter 
should  invariably  be  passed,  except  when 
extravasation  of  urine  has  already  occurred 
through  a  ruptured  urethra. 

Treatment.  Except  that  the  patient  is  moved 
with  the  utmost  care,  the  treatment  of  a  serious 
complication  must  precede  the  treatment  of 
the  fracture.  For  the  latter  the  use  of  a  firm 
mattress  is  necessary.  Any  displacement  of 
fragments  that  can  be  made  out  may  be 
corrected  if  possible.  In  most  cases  a  broad 
flannel  bandage  is  all  that  is  necessary  to  support 
and  hold  the  pelvis  together.  Occasionally  a 
moulded  splint  of  poroplastic  may  be  of  use. 
The  thighs  should  be  slightly  flexed  and  im- 
mobilized either  by  tying  the  knees  together 
or  fixing  each  leg  between  sand-bags. 

The  patient  must  be  confined  to  bed  for  eight 
weeks,  and  may  then  begin  to  get  about  on 
crutches. 

Fracture  of  the  Acetabulum. — This  may  occur 
as  a  result  of  the  head  of  the  femur  being  driven 
forcibly  inwards  towards  the  interior  of  the 
pelvis.  The  damage  may  vary  from  a  mere 
fissured  fracture  to  a  complete  perforation  of 
the  floor  of  the  fossa,  the  head  of  the  femur 
being  driven  right  through  this  floor,  so  that  it 
can  be  felt  in  the  pelvis  per  rectum.  The  upper 
lip  of  the  acetabulum  may  be  broken  off  by 
the  head  of  the  femur,  as  it  is  dislocated  directly 
towards  the  dorsum  ilii.  In  such  a  case,  though 
reduction  of  the  dislocation  can  be  accomplished 
without  difficulty,  redislocation  occurs  very 
readily.  This  injury  can  be  diagnosed  by 
feeling  crepitus  on  attempting  reduction,  and 
by  finding  that  redislocation  occurs  readily,  but 
can  only  be  recognized  with  certainty  by  means 
of  a  skiagram. 

Treatment.  When  the  head  of  the  femur  is 
driven  through  the  floor  of  the  acetabulum  the 
bones  must  be  disengaged,  if  possible,  and  the 
limb  extended  either  by  the  ordmary  weight- 
extension  apparatus,  or  by  means  of  a  Hodgen 
splint.  This  injury  is  always  complicated  by 
grave  damage  to  viscera. 

Fracture  of  the  upper  lip  of  the  acetabulum 
must  be  treated  by  extension  of  the  limb  in  a 
position  of  full  abduction.  In  some  cases  an 
operation  may  be  necessary. 

Fractures  of  the  Sacrum. — The  line  of  cleavage 
may  be  vertical  or  transverse ;  in  the  latter 
case  the  lower  fragment  is  displaced  forwards 
and  presses  upon  and  may  damage  the  rectum. 
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These  fractures  are  often  comminuted  and 
compound,  while  they  may  be  complicated 
by  injury  to  the  sacral  nerves.  The  vertical 
fracture  is  treated  as  a  fracture  of  the  pelvis. 
With  a  transverse  fracture  the  lower  fragment 
must  be  pushed  back  into  place,  and  the  patient 
made  to  lie  upon  the  face  or  in  the  semiprone 
position. 

Fracture  of  the  Coccyx  may  occur  during 
parturition,  or  may  result  from  a  kick  or  blow. 
The  loose  fragment  should  be  removed  if  it 
cannot  be  prevented  from  projecting  towards 
the  rectum,  or  if  it  has  united  in  this  position 
and  gives  rise  to  pain. 

Fractures  of  the  Upper  Extremity  of  the  Femur  — 

Fractures  of  the  Neck  of  the  Femur. — The  neck 
may  give  way  near  the  head  or  near  the  great 
trochanter. 

Intra-capsular  Fracture  (so-called),  or  fracture 
near  the  head  of  the  bone,  occurs  particularly 
in  elderly  females  as  a  result  of  comparatively 
slight  violence,  such  as  tripping  up,  or  slipping 
off  the  edge  of  the  curb  on  to  the  roadway. 
There  is  little  or  no  bruising  in  the  region  of  the 
trochanter  unless  the  patient  has  fallen  heavily 
when  the  bone  has  given  way.  The  signs  are  : 
entire  loss  of  function  of  the  limb,  except  in 
rare  cases,  marked  e version  of  the  leg,  and 
shortening,  the  latter  usually  not  being  very 
great.  There  is  no  thickening  of  the  trochanter, 
though  this  process  is  raised,  and  lies  nearer  the 
mid-line  and  farther  back  than  normal. 

Crepitus  may  be  present,  but  should  not  be 
sought  for,  as  the  diagnosis  is  usually  easy 
without  this  sign,  and  manipulation  of  the  limb 
may  disimpact  the  fragments.  However,  im- 
paction is  uncommon.  In  the  elderly  union 
often  fails  to  occur,  the  neck  being  absorbed  to 
a  greater  or  less  extent,  and  a  false  joint  is 
formed,  so  that  walking  is  impossible  without 
the  aid  of  a  stick  or  crutch. 

The  age  of  these  cases  often  makes  the  fracture 
a  very  serious  matter,  and  hypostatic  pneumonia 
or  other  complication  may  prove  fatal. 

Extra-capsular  Fracture  (so-called),  or  frac- 
ture near  the  trochanter,  usually  occurs  in 
adult  life,  and  is  caused  by  heavy  falls  upon  the 
trochanter.  The  line  of  fracture  is  always  within 
the  capsule  in  front,  and  extra-capsular  behind. 
Impaction  is  not  uncommon,  though  often  the 
trochanters  are  split  into  two  or  three  frag- 
ments by  the  neck  being  forced  into  the  outer 
fragment.  The  signs  are  similar  to  those  of 
the  fracture  near  the  head,  but  a  diagnosis 
between  the  two  can  generally  be  made.  The 
limb  is  useless,  and  lies  everted  fully,  as  in  the 
fracture  previously  described,  but  the  shortening 
is  much  greater,  about  two  inches  or  more ; 
there  is  marked  bruising  about  the  trochanter, 
while  the  latter  is  distinctly  thickened  from  before 
back.     Crepitus  is  readily  detected  in  the  non- 


impacted  cases,  while  the  trochanter  is  displaced 
as  in  the  other  variety.  Osseous  union  always 
occurs,  but  only  too  often  with  the  fragments 
in  a  faulty  position. 

Treatment.  In  both  varieties  the  utmost 
gentleness  must  be  preserved,  so  that  impaction, 
if  present,  may  not  be  disturbed. 

In  the  intra-capsular  variety,  when  it  is 
thought  that  impaction  has  occurred,  the  limb 
may  just  be  kept  at  rest  between  sand -bags, 
with  or  without  weight  extension.  In  the 
elderly  patients  it  is  of  the  first  importance  to 
avoid  lung  complications,  and  many  cases  are 
best  out  of  bed  and  sitting  in  a  chair  after  a 
few  days.  In  others  extension,  either  by  the 
ordinary  weight-extension  apparatus  or  prefer- 
ably by  Hodgen's  splint,  may  be  maintained 
for  two  or  three  weeks  and  then  the  patient 
allowed  up.  Massage  should  be  employed  from 
the  first.  A  single  Thomas  hip-splint  and 
crutches  may  be  used  with  advantage.  If  the 
patient  be  a  healthy  adult,  a  skiagram  should  be 
taken  as  the  patient  lies  in  bed  with  extension, 
and  if  the  position  of  the  fragments  is  bad,  the 
question  of  operation  should  be  seriously  con- 
sidered. A  long  screw  or  two  may  be  passed 
from  the  trochanteric  surface  along  the  neck 
and  into  the  head.  In  the  extra-capsular 
variety  care  should  likewise  be  taken  to  avoid 
disimpaction.  Prolonged  extension,  i.  e.  for 
six  weeks,  is  necessary,  and  this  may  either  be 
done  by  means  of  a  weight  and  pulley,  or  better 
by  means  of  Hodgen's  splint.  More  or  less 
shortening  is  certain  to  remain,  however  great 
the  weight  employed,  and  in  all  cases  a  skiagram 
should  be  taken  with  a  view  to  the  consideration 
of  operative  treatment. 

The  femur  is  the  bone  in  the  body,  perhaps 
more  than  any  other,  the  fractures  of  which  call 
for  treatment  by  open  operation.  Without  it 
coxa  vara  and  shortening  are  certain  to  occur. 
If  deformity  is  moderate  impaction  of  the 
fragments  may  be  of  great  service,  but  where  the 
shortening  is  considerable  the  fragments  must 
be  separated,  whatever  the  method  of  treatment 
adopted  later. 

Separation  of  the  Epiphysis  of  the  head  is  an 
uncommon  accident,  but  it  does  occasionally 
occur  and  gives  rise  to  one  form  of  traumatic 
coxa  vara.  It  must  be  treated  by  extension 
in  the  fully  abducted  position.  Partial  separa- 
tion of  the  epiphysis  resulting  from  slight  falls 
on  the  hips  probably  plays  an  important  part 
in  the  etiology  of  many  cases  of  adolescent 
coxa  vara. 

Fractures  of  the  Upper  Part  of  the  Shalt  of 
the  Femur,  either  through  or  just  below  the 
I  trochanters,  may  occur.  The  lower  fragment 
tilts  outwards  the  upper  as  the  limb  shortens, 
thus  making  the  neck  of  the  bone  horizontal. 
The  upper  fragment  is  usually  also  tilted  for- 
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wards,  Avhile  the  lower  is  rotated  out  by  the 
weight  of  the  limb.  These  cases  undoubtedly 
call  for  fixation  by  a  plate  and  screws.  The 
diagnosis  from  a  fracture  of  the  neck  may  be 
difficult  without  the  aid  of  a  skiagram. 

Dislocation  of  the  Hip  Joint. — This  is  a  some- 
what rare  accident,  but  does  occur  in  adolescents 
and  adults ;  in  elderly  people  the  neck  is  usually 
fractured,  and  not  the  head  displaced.  The 
head  leaves  the  acetabulum  at  the  weakest  spot 
in  the  capsule,  namely  the  lower  and  back  part. 
Having  emerged  from  the  socket  the  head 
usually  slips  up  behind  as  the  violence  that 
displaced  it  ceases  to  act  or  is  altered  in  direc- 
tion; less  commonly  the  head  moves  to  the 
front.  Besides  irregular  types  there  are  four 
main  varieties  of  dislocation;  these  are,  in  the 
order  of  their  frequency :  dorsal,  sciatic, 
ohturator  and  pubic.  In  all  the  strong  anterior 
Y-ligament  is  undamaged. 

Further  details  of  the  anatomical  peculiarities 
of  each  t\qDe  are  of  no  practical  importance.  In 
the  dorsal  variety  the  head  is  on  the  dorsum  ilii, 
in  the  sciatic  it  lies  in,  or  upon,  the  margin  of 
the  sciatic  notch,  i.  e.  the  head  has  not  passed 
up  as  high  as  in  the  dorsal.  Similarly  in  the 
obturator  or  thyroid  the  head  lies  m  the  foramen 
known  by  these  names,  while  in  the  pubic  it  has 
passed  higher  on  to  the  pubic  ramus.  These 
dislocations  may  be  produced  in  many  waj^s, 
but  the  commonest  cause  is  violent  abduction 
of  the  thigti,  which  forces  the  head  down  upon 
the  lower  part  of  the  capsule. 

Signs.  In  the  dorsal  dislocation  the  thigh 
is  semiflexed,  adducted  and  internally  rotated, 
so  that  it  crosses  the  lower  third  of  the  other 
thigh.  The  trochanter  is  raised,  is  not  thickened 
as  in  fracture  of  the  outer  part  of  the  neck, 
while,  most  important  of  all,  the  displaced  head 
can  be  felt  behind  the  trochanter.  In  the 
sciatic  variety  the  deformity  is  precisely 
similar,  but  less  marked,  the  thigh  crossing  the 
opposite  knee  and  not  the  thigh  above  it.  The 
trochanter  is  much  less  displaced,  while  the 
head  is  somewhat  more  difficult  to  feel.  In  the 
obturator  dislocation  the  thigh  is  flexed,  ab- 
ducted and  externally  rotated,  i.  e.  the  first 
position  of  hip  disease.  The  leg  is  lengthened ; 
the  trochanter  is  less  prominent  than  it  should 
be ;  the  head  can  be  felt  beneath  the  adductor 
muscles.  The  patient  may  be  able  to  walk,  but 
does  so  A\  ith  the  pelvis  tilted  forwards. 

In  the  "puhic  variety  the  thigh  is  slightly 
flexed,  but  distinctly  more  everted  and  abducted 
than  in  the  previous  variety.  The  head  can  be 
felt  on  the  ramus.  The  trochanter  is  less 
prominent  than  normal  and  raised  about  an 
inch. 

As  already  mentioned  while  discussing 
fractures  of  the  acetabulum,  a  direct  dorsal 
dislocation  may  occur,  and  in  some  of  these  cases 


the  posterior-superior  lip  of   the  acetabulum  is 
fractured. 

The  sciatic  nerve  may  be  bruised  in  the 
posterior  dislocations,  the  obturator  or  anterior 
crural  nerves  in  the  anterior. 

Treatment.  A  general  anaesthetic  is  necessary 
for  reduction.  In  attempting  to  reduce  the 
dislocation,  of  whatever  variety  it  may  be,  it 
is  necessary  to  remember  the  course  which 
the  head  has  taken  in  reaching  its  abnormal 
position,  and  that  it  must  be  made  to  retrace 
its  steps  to  the  rent  in  the  capsule,  and  so 
re-enter  the  acetabulum.  The  patient  should 
be  placed  on  a  mattress  on  the  floor. 

Posterior  Dislocations. — The  knee  is  flexed 
and  brought  right  up  over  the  abdomen,  and 
inclined  towards  the  opposite  side,  the  adduction 
and  inversion  thus  being  maintained  or  even 
increased.  This  manoeuvre  brings  the  head 
down  to  the  rent  in  the  capsule.  The  thigh  is 
now  circumducted  outwards,  and  extended 
down  parallel  to  the  other.  It  is  while  the  knee 
is  being  carried  outwards,  i.  e.  abduction,  that 
the  head  is  slipping  into  the  acetabulum,  and  it 
is  here  that  resistance  is  felt.  Sometimes  this 
manipulation  only  results  in  the  production 
of  an  anterior  dislocation,  which  in  its  turn 
gives  place  to  the  original  dorsal  displacement. 
Wlien  this  happens  the  outward  circumduction 
must  be  done  with  great  steadiness,  the  rotation 
of  the  femur  and  of  its  head  being  controlled 
by  grasping  the  ankle  with  one  hand,  the  knee 
being  flexed  to  a  right  angle.  In  this  way  the 
head  can  be  kept  applied  to  the  acetabular 
margin  till  the  abduction  forces  it  over  the  hp 
into  the  joint.  If  the  above  manipulations  fail 
an  attempt  may  be  made  to  lift  the  bone  into 
place.  The  pelvis  is  held  down  by  assistants 
or  by  a  towel  nailed  to  the  floor.  The  hip  and 
knee  are  each  flexed  to  a  right  angle,  and 
the  thigh  is  pulled  vertically  upwards  by  the 
surgeon  hooking  his  arms  beneath  the  knee,  the 
patient's  foot  being  in  the  surgeon's  permeum. 
A  jack  towel  around  the  patient's  thigh  and 
surgeon's  shoulders  may  also  be  used  to  make 
vertical  traction. 

The  anterior  dislocations  are  attacked  by 
similar  methods,  it  being  remembered  that  the 
head  has  to  travel  downwards  and  backwards, 
or  only  backwards,  to  reach  the  hole  in  the 
capsule.  The  thigh  is  fully  flexed  as  before, 
but  in  a  position  of  abduction  and  external 
rotation,  and  is  then  circumducted  inwards  and 
brought  down  parallel  to  the  other  leg.  Resist- 
ance is  encountered  as  the  lowering  of  the  leg 
is  commenced,  and  it  is  at  that  point  that  care 
is  needed  to  ensure  that  the  head  enters  the 
joint. 

The  direct  dorsal  dislocation  is  easily  reduced, 
but  requires  extension  for  six  weeks.  After 
reduction  of  a  dislocated  hip  the  patient  should 
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rest  in  bed  for  two  to  three  weeks,  having 
massage  daily,  and  may  then  begin  to  get  about 
on  crutches.  H.  A.  T.  P. 
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INJURIES    IN    THE    REGION    OF    THE 
KNEE    AND    LEG 

These  injuries  include  wounds,  contusions, 
sprains,  dislocations  and  fractures. 

Wounds  of  the  Knee,  whether  penetrating  or 
lacerated  and  contused,  are  very  serious  if 
sepsis  occurs,  because  the  complicated  nature 
of  the  joint  renders  disinfection  and  effective 
drainage  so  difficult,  that  complete  disorganisa- 
tion leading  to  amputation  or  permanent 
stiffness  is  not  unlikely. 

Therefore  the  first  object  in  treatment  should 
be  directed  towards  preventing  and  combating 
septic  infection,  while  the  later  efforts  are 
concerned  with  promoting  healing,  restoring 
movement,  and  preventing  stiffness. 

Contusions  of  the  Knee,  when  severe,  produce 
a  transient  synovitis  readily  removed  by 
temporary  rest,  elastic  compression,  and  gentle 
massage.  Contusions  from  blows  and  kicks  on 
the  shin  are  often  very  painful,  the  pain  being 
out  of  proportion  to  the  size  of  the  swelling; 
these  occasionally  suppurate  when  accompanied 
by  even  a  superficial  abrasion.  The  skin  wound 
should  always  be  disinfected  carefully  and  the 
bruise  supported  by  a  pad  and  bandage. 

Sprains  of  the  Knee  afford  every  degree  of 
severity  according  as  the  ligaments  are  simply 
overstretched  or  torn.  Portions  of  bone  are 
sometimes  detached  with  the  stronger  ligaments 
and  tendons,  the  internal  lateral  and  the  patellar 
ligaments  being  chiefly  concerned.  One  or 
other  semilunar  cartilage,  more  frequently  the 
inner,  becomes  loosened,  detached  or  torn 
across,  constituting  the  commonest  variety  of 
"  internal  derangement." 

The  extensor  apparatus  of  the  knee  is  fre- 
quently injured,  especially  in  adult  males,  as 
the  result  of  forcible  muscular  contraction. 
The  powerful  quadriceps  extensor  muscle  may 
be  torn  by  its  own  efforts  in  trying  to  avoid  a 
fall  backwards.  The  tear  may  be  only  partial, 
and  confined  to  its  central  tendinous  attach- 
ment to  the  base  of  the  patella,  but  not  infre- 
quently the  lateral  expansions  also  give  way, 
making  the  rvipture  complete. 

The  patella  itself  often  snaps  transversely, 
usually  just  below  its  middle,  though  the 
precise  situation  of  the  cleavage  varies  accord- 
ing to  the  degree  of  flexion  at  the  time  of 
the  accident.  Following  the  snapping  of  the 
patella  the  lateral  tendinous  expansions  on 
each  side  are  torn  asunder  more  or  less  trans- 
versely, the  degree  varying  with  the  amount  of 
movement  permitted  and  the  efforts  made  after 
the  cleavage  of  the  bone.  The  ligamentum 
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patellae  may  tear  at  any  part,  but  usually 
gives  way  near  to  one  of  its  bony  attachments ; 
lastly,  the  tubercle  of  the  tibia  may  be  avulsed 
and  torn  with  the  ligament  from  its  socket, 
partially  or  completely.  It  is  convenient  to 
classify  transverse  fractures  of  the  patella  with 
fracture-sprains  rather  than  with  ordinary 
fractures  as  is  the  rule,  because  the  bone  is  a 
sesamoid  developed  for  the  mechanical  purpose 
of  leverage  within  the  tendon  which  serves  as  a 
ligament.  This  grouping  has  the  advantage 
of  directing  attention  to  the  causation  (muscle- 
strain),  and  establishes  the  rationale  of  the 
customary  non-operative  treatment  by  means  of 
muscular  relaxation,  strapping,  massage  and 
movements ;  virtually  the  same  as  for  simple 
sprains. 

Ordinary  sprains  with  effusion  (synovitis) 
are  treated  with  elastic  compression  and  early 
voluntary  movements  with  or  without  massage 
(v.  Injuries  of  Joints).  Early  passive  move- 
ments should  not  be  practised  in  sprain-fractures, 
for  they  are  painful  and  liable  to  produce 
separation  of  bony  fragments  and  other  torn 
tissues,  leading  to  increased  callus  formation 
and  effusion,  followed  later  by  more  stiffness 
and  limited  movements. 

The  internal  lateral  ligament,  from  its 
position,  is  the  one  most  liable  to  overstretching 
in  an  ordinary  sprain.  It  is  usually  torn  from 
its  femoral  and  not  its  tibial  attachment.  This 
may  be  demonstrated  by  the  almost  constant 
presence  of  a  point  of  exquisite  tenderness 
located  at  this  spot  in  nearly  all  severe 
sprains. 

The  clinical  features  of  rupture  of  the  ex- 
tensor apparatus,  whether  of  the  muscle,  its 
tendon,  the  patella,  or  patellar  ligament,  are 
mainly  the  same,  and  consist  of  loss  of  active 
extension  and  inability  to  straighten  the  flexed 
knee  at  will,  and  of  a  distinctly  globular  or 
rounded  swelling  of  the  whole  joint.  This 
globular  swelling  is  'present  whenever  the  capsule 
is  torn,  allowing  its  contents  to  escape,  and  is 
in  marked  contrast  to  the  appearance  of  a 
joint  with  elusion  into  an  intact  capsule,  when 
the  outlines  are  characteristic,  being  strictly 
limited  to  the  synovial  extensions.  In  frac- 
tures of  the  patella  the  fragments  are  pal- 
pable and  mobile,  with  an  interval  between 
them.  In  rupture  of  the  quadriceps  tendon, 
instead  of  an  interval  between  the  fragments 
we  find  an  abnormal  gap  just  above  the  patella. 
In  rupture  of  the  ligamentum  patellae  there  is  a 
gap  beloAV  the  patella,  and  there  may  or  may 
not  be  obvious  luxation  of  the  patella  upwards, 
depending  largely  upon  the  presence  or  absence 
of  tearing  of  the  lateral  expansions  in  addition. 

Avulsion  of  the  tubercle  of  the  tibia  is 
recognized  by  the  presence  of  a  loose  chip  of 
bone   attached   to   the   patellar  ligament,   and 
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results  from  a  single  sudden  and  severe  strain, 
and  corresponds  to  a  rupture  of  the  tendon. 

In  adolescents  (12-16)  the  equivalent  of  this 
accident  is  not  uncommon,  and  results  not  from 
a  single  strain,  but  from  repeated  strains,  as  in 
athletic  exercises. 

In  childhood  the  tibial  tubercle  is  mainly 
cartilaginous;  sometimes  it  is  developed  from 
the  tongue -like  prolongation  downwards  of  the 
main  epiphysis,  at  other  times  there  is  a  separate 
epiphysis.  The  tubercle  sustains  part  of  the 
insertion  of  the  ligamentum  patellae,  but  not 
all,  consequently  it  is  not  so  likeh^  to  be  torn 
off  completely,  though  it  may  be  loosened  from 
its  bed  by  violent  contractions  of  the  quadriceps. 
The  diagnosis  depends  on  lameness,  thickening, 
local  tenderness,  and  a  slightly  movable  small 
fragment.  In  all  cases  of  doubt  the  Rontgen 
rays  should  be  used. 

The  treatment  of  tears  in  the  extensor 
apparatus,  including  transverse  fractures  of 
the  patella,  by  posture,  splints  and  bandages, 
is  not  as  a  rule  wholly  satisfactory.  More  or 
less  weakness  and  insecurity  in  Avalking  results 
from  a  lengthening  of  the  tendon  and  improper 
and  insufficiently  close  union  of  the  patella 
fragments.  In  recent  tran verse  fractures  the 
open  operation  with  an  accurate  suture  of  all 
the  torn  parts  with  an  absorbable  material 
(catgut  or  kangaroo  tendon)  is  the  only  really 
satisfactory  proceeding.  The  suturing  process 
must  be  accurate  and  complete,  tendons 
stitched  to  tendons  or  to  the  periosteum.  In 
fractures  of  the  patella  good  bony  union  will 
invariably  result,  providing  there  be  no  sepsis, 
that  the  joint  be  emptied  of  its  clots,  the  frag- 
ments bared  of  the  intervening  fibrous  capsule 
which  curls  in  between  them,  and  held  together 
with  catgut  or  kangaroo-tendon  sutures.  The 
writer  encircles  the  bone  antero-posteriorly 
with  three  or  four  strands  of  catgut  passed  with 
a  handled  needle  from  below  through  the 
patellar  ligament  beneath  the  fragments  and 
out  through  the  extensor  tendon  immediateh'' 
above  the  upper  fragment.  The  sutures  are 
then  tied  in  front  after  accurate  and  close 
approximation  of  the  fragments. 

The  lateral  tendinous  expansions,  which  are 
always  more  or  less  torn,  must  also  be  accurately 
sutured.  In  thirty-three  consecutive  cases 
treated  during  the  last  ten  years  by  this  plan, 
bony  union  with  a  perfectly  movable  joint  has 
resulted  in  every  case. 

The  use  of  wire  sutures,  unless  placed  circum- 
ferentially — as  may  be  needed  in  fractures  of  the 
bone  from  direct  violence  to  approximate  the 
widely  separated  fragments — ^is  uncertain,  tends 
to  refracture  both  of  the  wire  and  the  bone, 
and  is  quite  unnecessary.  Bony  union  will 
result  if  after  an  open  operation  the  fragments 
be  closely  approximated  and  held  together  by 


suturing  the  lateral  expansions  alone,  even 
without  suturmg  the  bone,  though  it  is  obviously 
safer  to  secure  the  fragments  as  well.  The 
method  is  suitable  whatever  the  size  of  the 
fragments,  and  there  is  no  need  to  drill  the 
bone. 

Rupture  of  the  f)atellar  ligament  is  best 
treated  by  suture. 

Avulsions  of  the  tubercle  usually  do  well 
after  rest  from  active  exercises  and  wearing  a 
firm  pad  and  bandage  for  three  or  four  weeks. 
The  symptoms  of  lameness  and  intermittent 
pain  may  last  for  months  if  left  untreated, 
whilst  some  permanent  thickening  usually 
remains. 

The  internal  semilunar  cartilage  of  the  knee, 
for  anatomical  reasons,  is  more  frequently 
loosened  or  torn  than  its  neighbour.  This 
occurs  oftener  in  adult  males  than  females, 
and  is  rare  at  the  extremes  of  life.  The  injury 
is  the  result  of  a  violent  twist  or  wrench  while 
the  joint  is  partially  flexed  and  is  being  rotated. 

The  clinical  features  are  pain,  often  severe, 
described  as  sickening,  and  locking  of  the  joint 
in    slight    flexion,    complete    extension    being  = 
impossible.     Very    soon    the    capsule    becomes) 
distended  with  effusion,  the  swelling  gradually! 
increasing  for  some  hours  after.     The  locking! 
may  be  undone  spontaneously  or  may  require; 
manipulative  assistance.    A  very  successful  andi 
generally  applicable   manoeuvre   to  effect   thisj 
is  that  of  placing  the  patient  on  his  back  and 
completely  flexing  the  leg  upon  the  thigh  and 
the  thigh  upon  the  trunk,  and  adducting  the 
flexed  knee  across  the  middle  line,  so  as  to  relax 
,  all  the  ligaments  and  tendons  completely.     The 
operator  with  one  hand  grasps  the  flexed  knee 
to  steady  it,  while  A\ith  the  other  he  seizes  the 
ankle,  and  with  the  leg  used  as  a  lever  and  with 
a  rocking  movement  he  alternately  separates 
the    head   of    the    tibia    from    each    condyle, 
according  as  the  injury  is  internal  or  external,! 
to  dislodge  the   displaced   cartilage.     As   soon 
as  the  cartilage  is  dislodged,  and  not  before,  the 
limb  may  be  brought  into  complete  extension. 
i  If  the  plan  fails,  or   there   is  pain,  a  general 
anaesthetic  may  be  required  for  its  repetition. 

Semilunar  displacements  are  liable  to  re- 
currence. Treatment  for  a  first  attack  is  thei 
same  as  for  a  severe  sprain,  viz.  rest,  elastic 
pressure,  massage,  and  voluntary  movements 
other  than  rotation.  No  fixed  apparatus  is 
necessary ;  most  cases  will  recover  in  from  three 
to  five  weeks.  Recurrent  attacks  are  followed 
by  the  same  symptoms,  though  less  severe.  In 
chronic  cases  synovitis  may  be  slight  or  even 
absent.  Relapsing  cases,  in  the  young  and 
vigorous,  and  in  those  to  whom  a  cure  is  essential, 
are  best  treated  by  the  removal  of  the  damaged 
cartilage  if  there  be  no  definite  contra-indica- 
tion.     In  operating  every  precaution  must  be 
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taken  before,  at  the  time,  and  after,  to  prevent 
sepsis.  No  operation  should  ever  be  under- 
taken without  proper  technique  and  suitable 
surroundings. 

The  essentials  of  a  curative  operation  are 
absolute  asepsis,  a  vertical  or  oblique  incision 
close  to  the  patella,  with  separation  of  the 
parallel  fibres  of  the  internal  lateral  hgament, 
and  removal  only  of  the  damaged  portion  of 
the  cartilage.  Transverse  division  of  the  in- 
ternal lateral  ligament  and  extensive  removal 
of  cartilage  are  faulty  proceedings,  and  invari- 
ably lead  to  weakness  in  the  joint.  Fine  catgut 
is  the  best  material  for  the  deep  sutures,  silk- 
worm-gut for  the  skin.  A  small  interval  at 
the  centre  of  the  incision  may  be  left  unstitched 
to  allow  of  free  escape  of  the  oozing,  which  is 
usually  copious  during  the  first  twenty-four 
hours,  and  if  retained  leads  to  tension  and 
discomfort  or  pain.  No  spUnt  is  necessary, 
sandbags  are  sufficient  to  steady  the  joint,  which 
naturally  assumes  the  posture  of  semiflexion. 
If  the  wound  is  healed,  as  it  ought  to  be,  walking 
may  be  permitted  about  the  tenth  day,  and 
recovery  should  be  complete  in  a  month.  No 
other  means  are  really  curative.  When  opera- 
tion is  contra-indicated  a  hinged  apparatus  to 
prevent  rotation,  but  allowing  flexion  and  ex- 
tension, may  be  worn.  In  neglected  and  long- 
continued  relapsing  cases  there  is  a  tendency  in 
young  people  to  roughening  and  hypertrophy 
of  the  synovial  membrane,  followed  by  the 
development  of  fringes  and  loose  bodies,  and 
in  the  old  to  arthritis  deformans. 

These  consequences  of  themselves  afford 
ample  reasons  for  advising  operation  in  all 
suitable  cases,  the  operation  in  capable  hands 
being  neither  difficult  nor  serious. 

Dislocations  of  the  tibia  from  the  femur  are 
rare,  result  from  extreme  violence,  are  nearly 
always  comphcated  with  fracture  and  complete  j 
rapture  of  the  crucial  ligaments,  and  take  place 
in  any  direction.  Diagnosis  is  simple,  prognosis 
uncertain,  while  treatment  consists  in  reduction 
and  fixation  for  about  a  fortnight,  followed  by 
massage  and  movements  until  recovery  is 
complete. 

Dislocations    at    the    superior    tibio-fibular  | 
joint  are  rare  and  require  no  special  mention. 

Dislocations  of  the  patella  are  outward  or 
rotatory,  partial  or  complete,  and  may  result  ; 
from  direct  violence  or  muscular  action.     They  \ 
are  usually  associated  with    a   congenital  de- 
ficiency in  the  external  condylar  ridge. 

Reduction  is  effected  by  manipulation,  and 
the  treatment  is  by  posture  and  strapping. 
Recurrence  is  not  infrequent.  Operative 
measures  may  be  required,  though  rarely,  and 
are  not  always  satisfactory. 

Fractures  in  the  region  of  the  knee  are  many 
and   important.     Those    involving    the    femur 


are  the  supra-condylar,  T-  or  V-shaped,  and 
separations  of  the  epiphysis,  and  of  one  or  other 
condyle. 

Fractures  of  the  upper  end  of  the  tibia  may 
be  of  the  tuberosities,  separation  of  the  epiphysis, 
avulsion  of  the  tubercle. 

The  essentials  of  successful  treatment  consist 
in  securing  not  only  bony  apposition,  but  correct 
alignment  and  free  natural  movements  in  the 
joint.  Care  must  be  taken  that  the  hip,  knee  and 
ankle  fall  into  line,  remembering  Wolff's  law  as 
to  the  changes  in  structure  which  follow  upon 
variations  in  strain  and  function.  The  likely 
disabilities  are  traumatic  genu  valgum  and 
semiflexion  with  painful  stiffness ;  these  must 
be  guarded  against.  Most  knee  fractures  are 
best  treated  in  the  extended  position;  the 
necessity  for  a  double  inclined  plane  is  a  modern 
fetish,  the  worship  of  which  is  founded  upon 
an  improper  appreciation  of  the  exact  anatomy 
of  fractures  in  the  lower  third  of  the  femur. 
Careful  study  of  the  usual  displacements  with 
the  aid  of  the  Rontgen  rays  has  already  taught 
much  as  to  the  erroneous  views  held  until  lately 
as  to  these  and  other  bone  injuries.  A  Macewen's 
osteotomy  (half-box)  splint  ^dth  a  footpiece, 
supplemented  by  Gooch  splinting  for  the  thigh 
or  leg,  or  a  Thomas's  knee-splint,  are  the  most 
convenient,  comfortable  and  trustworthy,  and 
may  be  adapted  to  all  requirements. 

Early  passive  movements  are  always  to  be 
avoided ;  atrophy  and  stiffness  may  be  pre- 
vented by  massage  and  systematic  voluntary 
movements.  The  successful  management  of 
fractures  in  the  neighbourhood  of  the  knee  Avill 
depend  more  upon  the  clinician's  appreciation 
of  the  principles  necessary  for  attaining  proper 
alignment  and  early  movements  than  upon  any 
definite  system  of  splintage  or  fixation. 

R.  H.  A.  W. 

INJURIES    ABOUT   THE    ANKLE    AND    FOOT 

These  are  perhaps  the  most  important  of 
the  injuries  that  come  before  the  practitioner 
in  his  daily  work,  owing  both  to  their  extreme 
frequency  as  well  as  to  the  difficulties  in  treat- 
ment and  diagnosis  which  accompany  them, 
and  not  the  least  to  the  very  serious  disability 
which  may  result  in  after-life.  Here,  above  all, 
the  practitioner  should  be  warned  at  the  very 
outset  that  in  all  cases  of  injury  to  the  ankle  and 
foot,  skiagrams  should  be  taken  at  the  first  possible 
opportunity  by  a  competent  person,  and  that  these 
should,  if  possible,  be  stereoscopic  skiagrams  which 
should  be  interpreted  by  a  competent  observer.  It 
is  to  be  insisted  on  that  in  all  such  cases  not 
only  is  the  difficulty  of  obtaining  a  satisfactory 
X-ray  picture  very  great,  but  also  that  of  inter- 
preting the  picture  when  obtained  is  no  less  diffi- 
cult.     Having  in  view  the  present  proclivity 
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of  the  public  to  have  recourse  to  the  gentle  art 
of  the  Law,  it  M'ould  be  well  also  to  insist  that 
in  all  cases  where  a  skiagram  is  objected  to  by 
the  patient,  the  patient  should  give  his  reasons 
in  writing  to  the  practitioner  for  not  having  a 
skiagram  before  any  treatment  is  undertaken. 
Injuries  about  the  Ankle.  —  These  resolve 
themselves  into  strains  and  sprains.  The  term 
strain  is  loosely  used  for  those  cases  where  there 
has  been  a  twist  or  A^Tench  of  the  ankle  which 
has  not  been  followed  by  swelling  of  any  magni- 
tude but  only  by  continued  pain. 

Treatment  in  such  cases  (after  a  satisfactory 
X-ray  photo)  should  be  by  strapping  the  whole 
joint  from  the  balls  of  the  toes  to  about  three 
and  a  half  inches  above  the  ankle  with  inter- 
lacing layers  of  plaster — ^preferably  Seabury's 
X-0  Plaster  or  "  leucoplast."  The  patient 
should  be  kept  at  rest,  but  slight  voluntary 
movements  should  be  encouraged  from  the  very 
first  (as  distinguished  from  "  passive  "  move- 
ments). Before  applying  the  plaster  the  foot 
and  ankle  should  be  carefully  shaved.  Attempts 
may  be  made  to  put  the  foot  to  the  ground  as 
soon  as  voluntary  movements  are  free  and 
without  pain. 

Sprains.  —  The  term  sprain  is  used  for  an 
injury  which  involves  definite  damage  to  various 
structures  and  is  followed  by  the  results  of 
injury  to  blood-vessels  or  other  tissues.  They 
may  be  divided  into  :  (1)  simple — where  the 
injury  involves  only  the  soft  parts,  i.  e.  liga- 
ments, synovial  membrane,  etc.,  or  (2)  compli- 
cated— where  it  may  involve  bones,  muscles, 
nerves,  etc.  It  must  be  insisted  on  that  a 
diagnosis  between  these  two  forms  is  often 
impossible  and  should  never  be  attempted 
without  recourse  to  X-ray  examination.  Over 
and  over  again  it  has  been  the  experience  of 
every  surgeon  to  find  cases  of  "  sprained  ankle  " 
Avhich  really  consist  of  fractures  of  part  of  the 
tibia  and  fibula,  more  especially  the  latter, 
oblique  fractures  of  the  tibia  and  fractures  of 
the  astragalus,  or  associated  with  fractures  of 
the  bones  of  the  foot,  especially  of  the  navicular 
and  the  spur  of  the  fifth  metatarsal. 

Having  thus  assured  ourselves  that  the  sprain 
is  not  a  complicated  one,  we  can  consider  its 
treatment  in  general,  and  it  is  first  well  to 
remember  that  when  swelHng  is  universal  after 
sprain  it  may  be  due  to  two  causes,  being  (1) 
immediate  and  due  to  rupture  of  blood-vessels ; 
or,  (2)  later  or  "  deferred,"  where  it  is  due  to 
synovial  infusion  into  the  joint. 

In  both  forms  the  treatment  is  the  same.  In 
the  author's  opinion,  neither  hot  nor  cold 
applications  are  the  best,  but  he  would  rather 
recommend  the  treatment  so  well  advocated  by 
Whitelocke — that  of  firm  elastic  pressure  from 
the  first.  Soft  layers  of  gamgee  tissue  are  put 
over  the  joint,  taking  care  to  pack  the  tissue 


well  in  behind  and  in  front  of  the  bony  promin- 
ences of  the  ankle.  Pressure  is  then  applied 
by  a  strong  domette  bandage  (elastic  bandages 
are  not  nearly  so  useful) ;  the  foot  should  then 
be  elevated  and  the  patient  kept  in  bed.  This 
careful  pressure  would  be  found  to  rapidly 
remove  the  pain.  The  whole  should  be  removed 
in  twelve  hours'  time  and  the  joint  again 
examined  and  the  pressure  reapplied.  Active 
voluntary  movements  of  the  foot  should  be 
encouraged  at  a  very  early  date — almost  from 
the  first — but  massage  and  passive  movements 
are  not  to  be  advised  until  the  swelling  is  at  an 
end.  It  is  difficult  to  lay  down  the  law  as  to 
when  the  patient  may  put  weight  on  his  foot, 
but  as  a  general  rule  he  may  make  an  attempt 
in  about  ten  days ;  but  before  putting  his  full 
weight  on  the  foot,  he  may  try  the  support  of 
a  go-cart  or  other  methods.  When  the  swelling 
is  entirely  removed  the  usual  elastic  bandages 
and  anklets  may  be  applied,  but  it  must  be 
recognized  that  these  are  merely  of  the  nature 
of  a  placebo  and  not  of  real  assistance. 

The  main  questions  now  before  the  practitioner 
should  be  :  (1)  Is  there  recurrence  of  the  swelling 
on  putting  the  foot  to  the  ground  ?  (2)  Is  there 
localised  pain  rather  than  general  ache  ?  In 
both  cases  he  may  be  well  advised  to  reconsider 
the  position,  having  in  mind  that  sprain-fractures 
of  the  ankle  joint  are  very  common. 

Results  of  Sprains. — Relapsing  Cases  of  Sprain 
and  Swelling.      These  may  be  due  to  the  direct  i 
result  of  the  original  injury,  i.  e.  fracture-sprain 
or  damage  to  the  synovial  membrane.     On  the 
other  hand,  constitutional  causes  should  not  be 
forgotten,  amongst  the  foremost  of   these  are  I 
gonococcal  infection,  rheumatism  and  traumatic  i 
arthritis,  gout  and,  more  especially  in  children,  I 
tubercle ;  even  haemophilia  is  to  be  taken  into  i 
consideration.  I 

In  the  treatment  of  such  cases  recognition 
of  the  cause,  whether  local  or  constitutional,  is 
most   important,    and   treatment   will   depend  . 
mainly  on  this.     As  a  local   application  and 
counter-irritant,  iodine,  or  more  especially  that  i 
preparation  known  as  "  lodex,'  is  to  be  strongly  I 
recommended. 

Tension  in  Joints  after  Sprains.     Here  the  j 
tension  is  due  to  a  prolonged  synovitis,  which  ' 
may  depend  upon  the  same  causes  as  the  above. 
Treatment    should   be  undertaken  in  order  of  j 
merit  as  follows —  ' 

(1)  Aspiration  of  a  small  quantity  of  fluid 
(two  or  more  ounces  of  fluid  vnil  be  adequate), 
followed  by  pressure  by  bandages.  It  must 
be  insisted  on  that  such  treatment  is  by  no  i 
means  devoid  of  risk  and  should  be  undertaken 
most  carefully  and  deliberately.  Failing  this 
(2)  Dry  heat  and  radiant  heat.  (3)  Hot 
fomentations.  (4)  Arthrotomy  and  drainage, 
and  here,  again,  it  must  be  pointed  out  that 
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the  risks  are  very  great  and,  indeed,  the 
operation  should  not  be  performed  except  by- 
experienced  hands  and  in  suitable  surroundings. 

The  whole  treatment  of  these  cases  may  be 
summed  up  as  follows : — Avoid  movements, 
whether  voluntary  or  passive,  until  the  whole 
tension  is  gone,  and  employ  elastic  pressure  as 
soon  as,  and  as  long  as,  the  tension  shows  signs 
of  diminishing. 

Fracture-Sprains. — WTiere  a  sprain  is  found  to 
be  complicated  by  a  fracture  the  line  of  treat- 
ment of  the  fractured  part  must  be  modified  by 
the  fact  that  movement,  both  voluntary  and 
passive,  must  be  avoided  until  there  is  a  reason- 
able chance  of  the  fracture  being  united.  The 
union  or  non-union  will  be  best  recognized  by 
remembering  that  localised  pain  is  a  sign  of  non- 
union or  of  light  fibrous  union,  while  its  absence 
is  a  sign  of  union.  Thus,  in  the  case  of  a  fracture- 
sprain,  light,  voluntary  movement  on  the  part 
of  the  patient  may  be  advised  under  supervision 
within  two  weeks.  If  such  movements  cause 
local  pain  they  must  be  abandoned.  It  is 
important  to  remember  that  in  such  sprains  the 
principles  of  elastic  pressure  should  be  adhered 
to  and  splints,  where  possible,  not  employed. 
On  the  other  hand,  it  is  not  to  be  forgotten  that 
a  common  result  of  a  fracture  sprain  is  a  painful 
and  stiff  joint,  as  the  result  of  not  moving  the 
joint  for  a  long  period.  It  may  be  insisted  on 
that  early  and  slight  movement  under  careful 
supervision  will  never  be  regretted,  while,  on 
the  other  hand,  active  and  vigorous  movements 
which  give  pain  are  always  to  be  deprecated. 

Amongst  the  cases  of  fracture-sprain  that 
have  to  be  dealt  with  we  may  mention  injury 
or  partial  displacement  of  the  epiphyses  of 
the  tibia  and  fibula.  This  has  been  shown  to 
be  not  infrequent,  it  occurs  betAveen  ten  and 
seventeen  and  can  usually  only  be  diagnosed 
by  X-ray  examination.  It  may  possibly  pro- 
duce deformity  of  the  foot,  but  it  is  to  be 
remembered  that  such  a  deformity  is  by  no 
means  common. 

Fractures  about  the  Ankle.  —  These  may  be 
divided  into — ■ 

1.  Supra-malleolar  fracture  of  both  bones 
or  Malgaigne's  fracture.  Tliis  is  usually 
caused  by  direct  violence  ;  it  is  often  compound 
and  comminuted. 

2.  The  various  forms  of  Pott's  fracture,  where 
the  foot  has  been  violently  forced  outwards. 

3.  Fractures  of  the  astragalus  and  os  calcis. 

4.  Separation  of  the  epiphyses. 

Pott's  Fracture. — It  is  unnecessary  here  to 
detail  the  considerable  number  of  varieties  of 
Pott's  fracture.  It  is  of  the  utmost  importance 
to  realize  that  simple  fracture  of  the  fibula  is 
the  injury  in  the  majority  of  cases  of  Pott  s 
fracture,  and  this  frequently  is  unaccompanied 
by  displacement  and,  indeed,  is  very  frequently 


only  recognized  by  the  X-rays,  Here,  again, 
the  importance  of  an  early  X-ray  examination 
should  be  apparent,  otherwise  in  such  cases  a 
"  sprained  ankle  joint "  only  is  treated  and  con- 
tinued local  tenderness  in  the  end  reveals  the 
fracture  of  the  fibula,  and  condemns  the 
practitioner. 

Another  variety  of  fracture  which  can  only 
be  shown  by  X-rays  is  the  not  infrequent 
Oblique  Fracture  of  the  Tibia  without  separation, 
and  without  any  fracture  of  the  astragalus  or 
fibula. 

Treatment  of  Supra- Malleolar  Fracture.  It  is 
important  to  realize  the  seriousness  of  such  a 
fracture.  It  may  be  treated  by  extension  and 
splints  in  the  usual  way,  but  very  frequently 
it  will  require  operative  interference  to  unite 
the  fractured  bones  by  screws  or  plates. 

Recovery  is,  as  a  rule,  slow  after  this  fracture, 
and  it  is  quite  common  to  find  a  patient  in- 
capacitated from  work  for  six  months  or  even 
longer. 

Treatment  of  Pott's  Fracture.  Here  the 
deformity  can  usually  be  reduced  under  an 
anaesthetic,  but  in  the  more  serious  varieties 
it  is  important  to  remember  that  the  foot  as  a 
whole  may  be  pushed  backwards.  As  a  rule, 
back  and  side  splints  will  be  sufficient,  but  in 
a  case  of  backward  displacement  Symes's  horse- 
shoe splint  (see  Fig.    1)   may  well  be  applied. 


Fig.    1. — Symes's  Horseshoe  Splint. 

It  is  important  to  be  perfectly  certain  that 
sufficient  padding  is  put  on  the  anterior  surface 
of  the  leg  and  aiikle  before  the  splint  is  applied. 
Again,  a  double  system  of  extension,  to  give 
both  extension  and  a  forward  pull,  may  be 
applied  to  the  foot,  as  here  figured.  In  such 
cases  the  weights  should  be  kept  on  the  foot 
for  a  period  varying  from  seven  days  to  three 
weeks. 

If  it  is  important  for  the  patient  to  put  his 
foot  to  the  ground  at  an  early  date,  Hoefftcke's 
ingenious  splint  may  be  used.  Here  the  entire 
weight  is  taken  off  the  foot  and  put  on  the  pelvis. 
In  all  cases  of  Pott's  fracture  voluntary  move- 
ment should  be  encouraged  at  a  very  early  date 
and  the  splints  taken  off  for  this  purpose.     On 
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the  other  hand,  passive  movements  and  massage 
should  be  delayed  for  between  two  and  three 
weeks.  The  old  treatment  of  leaving  such 
fractures  in  plaster  for  some  weeks  after  the 


Fig.   2. — Double  Extension  in  Pott's  Fractiire. 

first  swelhng  is  over  is  entirely  to  be  con- 
demned. It  cannot  be  said  that  the  prognosis 
in  Pott's  fracture  is  good  as  far  as  the  perfect 
use  of  the  foot  is  concerned,  for  between  twenty- 
five   and   thirty  per   cent,   of    all    cases    have 


"r  I 


Fig.   3«. — Hoefitcke's  Extension  Splint. 

some  permanent  limitation  with  regard  to  the 
function  of  the  ankle  joint.  On  the  other  hand, 
gratifying  results  may  be  obtained  after  even 
the  most  serious  injuries.  For  example,  I  have 
seen  a  case  of  compound  Pott's  fracture  where 
the  foot  wa?  displaced  on  to  the  outer  side  of 


the  leg  and  the  entire  ankle  joint  torn  open, 
the  astragalus  being  directed  downwards.  This 
was  readily  reduced  under  an  anaesthetic,  and 
the  ankle  joint  was  washed  out  and  sewn  up, 


Fig.  36. — Same  from  behind. 

the  result  being  a  perfectly  useful  joint.  Primary 
amputation  is  probably  never  admissible  in  any 
case  of  Pott's  fracture,  however  severe,  always 
provided  that  the  fracture  is  not  complicated 
by  crushing  or  mutilation  of  the  foot. 

The  influence  of  the  Workmen's  Compensation 
Act  on  the  after-results  of  Pott's  fracture  is  not 
a  little  remarkable. 

Deformity  due  to  old-standing  Pott's  Fracture. — 
Treatment  in  such  cases  is  usually  very  un- 
satisfactory and  should  be  entrusted  to  an 
experienced  surgeon.  In  some  cases  division 
and  removal  of  a  wedge-shaped  piece  of  the 
fibula  will  improve  the  position  of  the  foot,  but 
in  the  majority  orthopsedie  apparatus  adapted 
to  each  special  case  is  probably  the  best  treat- 
ment. 

Dislocation  oi  the  Ankle  Joint  is  rare. 
Backward  displacement  is  the  usual  form, 
accompanied  by  fracture  of  the  tibia  and  fibula. 
It  is  extremely  difficult  to  reduce  even  under  an 
anaesthetic,  and  an  attempt  will  probably  be 
necessary  to  get  the  bones  together  in  order  to 
keep  the  astragalus  in  position. 
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Fracture  of  the  Astragalus  is  rare,  with  the 
exception  of  the  detachment  of  its  posterior 
margin  or  tubercle.  In  all  cases  it  is  usually 
recognized  only  by  X-rays.  If  occurring  in 
compound  cases  any  comminuted  portions  of 


radical  treatment  from  the  very  first,  that  is, 
exposing  the  ankle  joint  freely  by  a  horseshoe 
incision,  dividing,  and  afterwards  reuniting  all 
the  structures  in  front  of  the  joint,  removing 
the  upper  part  of  the  body  of  the  astragalus 


it  may  be  removed.     Early  passive  movements      and  clearmg  out  every  particle  of  tubercle  from 


of  the  ankle  joint,  and  especially  of  the  great 
toe,  owing  to  the  close  relation  of  its  tendon 
to  the  astragalus,  should  not  be  forgotten. 

Fracture  of  the  Os  Calcis. — The  posterior  por- 
tion of  the  OS  calcis  may  sometimes  be  dragged 
off  by  over-action  of  the  tendo  Achillis.  It  is 
most  important  that  this  condition  be  recognized, 
as  it  demands  early  operative  interference  by 
pegging  or  plating  the  fragments  together. 

Other  Fractures  of  the  Foot. — Two  deserve  a 
special  mention,  they  are  the  fracture  of  the 
spur  of  the  fifth  metatarsal  and  fractures  of 
the  navicular  and  internal  cuneiform.  They 
are  both  very  uncommon  and  are  met  with  in 
ordinary  sprains  of  the  ankle  as  the  result  of  a 
comparatively  trivial  injury.  They  are  usually 
undiagnosed  (except  by  the  patient)  unless  a 
routine  X-ray  examination  has  been  made. 

Pringle  {Fractures  and  their  Treatment)  has 
made  a  useful  collection  of  the  amount  of  com- 
pensation in  cases  of  fractures  of  the  foot  from 
continental  authorities.  These  take  the  utmost 
amount  of  compensation  as  two-thirds  of  the 
patient's  income,  and  the  amounts  arrived  at 
are  as  follows  : — Persistent  swelling  of  the  leg 
and  foot,  50  per  cent.     Loss  of  foot,  60  to  70 


the  ankle  joint.  It  must  be  admitted  that  it 
is  a  serious  and  difficult  operation,  but,  on  the 
other  hand,  the  results  obtained  from  it  are 
excellent.  In  the  same  way  many  tarsal  bones, 
and,  indeed,  all,  have  been  removed  success- 
fully, for  tubercle,  and  it  is  found  that  they 
have  been  replaced  by  bone.  J.  K.  M. 


DEFORMITIES 

Deformities  of  the  Upper  Extremities 

Congenital  Deformities.  Syndactylism. — Fusion 
of  two  or  more  digits  in  the  hand  is  by  no  means 
rare,  is  often  roughly  symmetrical,  is  not  un- 
commonly associated  vdth.  a  similar  deformity 
of  the  feet,  and,  lastly,  shows  signs  of  being 
hereditary.  The  extent  of  the  fusion  may  vary 
between  a  slight  prolongation  of  the  web  to 
union  throughout  the  whole  length  of  the 
digits,  the  union  including  to  some  extent  the 
bones.  Most  cases  call  for  operative  treatment, 
but  the  position  of  the  patient,  the  work  he  will 
probably  be  called  upon  to  perform,  and  the 
fusion  of  the  phalanges  may  decide  us  against 
operation  in  a  particular  case.     A  skiagram  may 


per  cent.     Ankylosis  of  ankle  in  good  position,      be  of  service  when  there  is  bony  union.     For  the 
30  to  40  per  cent. ;  in  equinus  position,  50  per      details  of  the  operative  treatment  the  reader  is 


cent.  Deformity  of  ankle,  70  per  cent.  Loss 
of  great  toe,  10  to  15  per  cent.  Loss  of  all  toes, 
20  to  25  per  cent. 

Injuries  of  the  Foot  in  General. — The  practitioner 
need  not  be  reminded  that  every  attempt  should 
be  made  to  save  any  part,  however  small,  of  the 
foot;  that  the  old  set  amputations  are  now  a 
thing  of  the  past,  and  surgical  treatment  should 
rather  consist  in  removing  fragments  and 
attempting    to    suture   skin    together    without 


referred  to  works  on  operative  surgery.  Here 
it  "wHl  suffice  to  insist  on  the  importance  of 
covering  in  with  healthy  skin  the  bottom  of  the 
cleft  made  by  separating  the  digits.  This  is 
best  done  by  raising  a  triangular  flap  on  the 
dorsum  between  the  fingers,  and  turning  this 
down  through  the  cleft  and  suturing  its  apex 
to  the  palmar  skin  edge. 

Polydactylism. — This   deformity  is   often    in- 
herited.     The    extra  digit  may  be  a  useless. 


tension,  in  order  to  save  as  much  as  possible      imperfect  appendage  or  it  may  be  perfect  in 


for  the  patient.  In  subsequent  septic  inflamma- 
tion we  have  a  very  great  aid  in  Bier's  treat- 
ment, as  well  as  the  use  of  autogenous  vaccines ; 
and  a  cultivation  may  well  be  taken  for  that 
purpose  from  any  infected  foot  when  first  seen. 
Tubercle  of  the  Ankle  and  Foot  in  Children.— 
A  most  dangerous  disease  so  far  as  the  foot  is 
concerned.  In  the  ankle  joint  it  is  usually 
mistaken  for  a  sprain,  which  it  closely  resembles 


at  first.     The  rapid  wasting  of  the  calf  muscles      calls  for  amputation 


every  detail.  Amputation  a  few  weeks  after 
birth  is  the  best  treatment  in  most  cases.  In 
some  no  treatment  is  necessary,  while  in  others 
careful  consideration  of  the  usefuhiess  of  the 
various  digits,  coupled  M-ith  inspection  of  a 
ski^ram,  ^\\\\  be  necessary  before  a  decision 
is  come  to  as  to  which  digit  or  digits  should  be 
removed  and  in  M'hat  manner. 

Macrodactyly  or  overgro-\\-th  of  a  digit  usuaUy 


in  tubercle  should  never  be  forgotten.  In  the 
foot,  again,  its  symptoms  are  usually  mistaken 
for  the  pain  of  flat-foot  with  which  it  is  often 
associated.  In  both  cases  early  X-ray  examina- 
tion will  show  the  difference.  In  the  author's 
experience,  the  best  results  are  obtained  by  a 


In  Club-Hand  the  hand  is  deviated  at  birth  to 
one  or  other  side,  or  is  in  a  position  of  flexion 
or  extension  at  the  A\Tist  joint.  Mal-development 
of  the  forearm  is  often  present  in  addition,  the 
condition  most  often  seen  being  abduction  of 
the  hand  ^^dth  partial  or  complete  absence  of 
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the  radius  and  suppression  of  the  thumb. 
Treatment  is  often  extremely  difficult.  Daily 
attempts  at  correction  of  the  deformity,  Avith 
the  use  of  a  malleable  iron  or  tin  splint  should 
be  commenced  at  birth  and  continued  till,  after 
a  few  weeks,  a  skiagram  may  be  taken  and  the 
future  conduct  of  the  case  submitted  to  a 
surgeon. 

Congenital  Contraction  of  the  Fingers.^The  httle 
finger  is  the  special  seat  of  this  deformity,  in 
contra-distinction  to  Dupuytren's  contraction 
in  wliich  the  ring  finger  is  chiefly  affected. 
Manipulations  and  the  use  of  a  little  palmar 
splint,  which  must  be  worn  night  and  day,  will 
effect  a  cure  if  continued  for  a  sufficient  time. 

Congenital  Elevation  of  the  Scapula. — This 
deformity  is  not  so  very  rare,  but  is  often  over- 
looked, the  ease  being  taken  for  one  of  simple 
scoliosis.  As  a  rule  the  deformit}^  is  unilateral, 
but  it  may  be  bilateral.  In  the  simplest  cases 
the  scapula  of  one  side  lies  higlier  than  that  of 
the  other,  and  there  is  absence  of  the  lower  fibres 
of  the  trapezius  and  serratus  anterior.  In 
others  the  errors  of  development  are  widespread. 
The  scapula  is  small,  particularly  in  its  vertical 
measurement,  it  lies  higher  and  nearer  the  mid- 
line than  its  fellow,  it  is  more  or  less  fixed,  while 
the  muscles  around  it  are  malformed.  A 
triangular  bridge  of  bone  or  fibrous  tissue  hold 
its  vertebral  border  to  a  loAver  cervical  vertebra. 
There  is  an  abrupt  curvature  of  the  spine,  con- 
vex towards  the  deformed  side,  this  curve 
sometimes  being  due  to  the  presence  of  a  half- 
or  Avedge-shaped  vertebra,  while  the  ribs  show 
unexpected  irregularities  in  ossification  and 
fusion.  A  skiagram  should  always  be  taken 
when  the  deformity  of  the  spine  does  not  seem 
sufficient  to  explain  the  elevation  of  the  shoulder, 
since  the  finding  of  unsuspected  rib  deformities 
will  settle  the  diagnosis  in  a  mild  case.  Treat- 
ment should  be  directed  towards  preventing  any 
increase  in  the  spinal  deformit3^  When  the 
scapula  is  anchored  to  the  spine  by  bone  or 
ligament,  definite,  though  not  very  great,  in- 
provement  in  position  and  mobility  of  the 
shoulder  can  be  brought  about  by  excision  of 
the  abnormal  structure. 

Subluxation  of  the  Shoulder,  Obstetric  Paralysis, 
etc. — While  the  occasional  occurrence  of  true 
congenital  dislocation  must  be  admitted,  this 
is  an  excessively  rare  deformity.  Not  so  rare 
is  a  subluxation  backwards  of  the  head  of 
the  humerus  which  occurs  as  a  late  result  of 
obstetric  paralysis.  In  a  typical  case  of  ob- 
stetric paralysis  due  to  stretching  or  tearing 
of  the  fifth  or  fifth  and  sixtli  cervical  nerves 
during  labour,  the  arm  hangs  limp  by  the  side, 
the  arm  being  rotated  in  fully  at  the  shoulder 
joint  and  the  forearm  pronated,  so  that  the 
palm  of  the  hand  looks  outAvards.  Beyond  the 
wasting  of  the  deltoid  and  spinati  there  is  nothing 


abnormal  to  be  made  out  at  the  shoulder  joint 
on  palpation,  and  the  moA^ements  are  free  Avith 
the  exception  of  external  rotation.  In  a  case 
of  subspinous  subluxation  of  the  shoulder  joint 
the  head  of  the  humerus  is  found  lying  too  far 
back,  the  normal  holloAv  beneath  the  angle  of 
the  acromion  being  replaced  by  a  convexitv 
caused  by  the  displaced  head.  The  arm  is  held 
in  slight  abduction  and  flexion  and  marked 
internal  rotation,  the  forearm  passing  doAvn- 
AA^ards  and  inAvards  from  the  elboAv  in  full 
pronation.  Attempts  at  roUing  out  the 
humerus  are  checked  AA'hen  or  even  before  the 
internal  rotation  is  entirely  obliterated.  By 
A^oluntary  effort  the  patient  cannot  achieve 
CA-en  this.  In  addition  there  may  be  some 
limitation  of  supination.  As  a  result  the  hand 
cannot  be  advanced  palm  upAvards,  and  is  used 
but  little  by  the  child.  The  importance  of 
distinguishing  these  cases  from  those  of  uncom- 
plicated obstetric  parah^sis  lies  in  the  fact  that 
in  the  former  an  operation  upon  the  shoulder 
joint  can  alone  make  the  arm  of  service,  the 
use  of  supporting  apparatus  and  massage,  ex- 
cellent treatment  for  the  latter  affection,  being 
practically  useless.  The  operation  consists  in 
exposing  the  shoulder  joint  from  the  front, 
dividing  the  subscapularis  and  the  anterior 
part  of  the  capsule,  often  coupled  by  division  of 
similar  structures  at  the  upper  part  of  the  joint, 
and  reduction  of  the  displacement  by  external 
rotation  of  the  humerus.  Fixation  in  full 
external  rotation  for  three  months,  folloAved  by 
massage  and  exercises  for  a  prolonged  period 
AAoll  improve  the  usefulness  of  the  limb  to  an 
enormous  extent. 

Acquired  Deformities — 

Dupuytren's   Contraction. — This    is    an    affec- 
tion of  middle  life  and  may  attack  one  or  both 
hands.     It  consists  in  a  chronic  inflammatory 
contraction   of  portions   of   the   palmar  fascia 
and    superjacent    subcutaneous    tissue,    which 
leads  to  permanent  flexion  of  one  or  more  fingers  ] 
at    the    metacarpo -phalangeal    and    first  inter-   i 
phalangeal  joints.     The  terminal  joint  is  usually 
seen  in  extension.     The  ring  finger  is  the  first 
to  be  affected,  and  next  to  this  comes  the  little 
finger,  AA'hile  the  others  and  even  the  thumb 
may  become  iuA^olved  in  rare  cases.     The  con-  i 
tracted  tissues  form  hard  bands  aa'IucIi  can  be 
seen  and  felt,  and  the  skin  is  not  uncommonly 
thickened  over  them.     The  cause  is  doubtful, 
but   the   deformity  is   commonly  met  AA'ith  in   | 
patients  Avhose  hands  are  subjected  to  excessive  ' 
pressure    or    friction.     Diagnosis    is    easy,    the   i 
presence  of  the  thickened  tissues  in  the  palm 
serAdng  to  distinguish  it  from  congenital  con- 
traction— AA'hich,  by  the  Avay,  affects  the  little 
rather  than  the  ring  finger — and  from  flexion 
due  to  shortening  of  muscles.     In  the  latter  the  I 
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'   tendons  can  be  felt  to  stand  out  at  the  wrist  on 

attempts  to  straighten  the  fingers. 
.  Treatment.  Occasionally  the  thickenings  in 
!  the  palm  become  obvious  before  any  contraction 
has  taken  place.  In  such  a  case  contraction 
must  be  prevented  by  seeing  daily  that  full 
extension  is  possible.  When  the  deformitj^  is 
shght,  daily  manipulations  to  stretch  the  con- 
tracting tissues,  coupled  with  the  use  of  a 
speciaUy  made  spHnt  at  night,  may  suffice  to 
prevent  any  increase  in  the  deformity.  In 
the  majority  of  cases  operative  treatment  is 
necessary.  This  should  consist  in  excision 
of  the  whole  of  the  contracted  fibrous  tissues 
through  longitudinal  or  V-shaped  incisions. 
The  V-incisions  should  be  sutured  in  the  form 
of  a  Y.  A  splint  is  worn  day  and  night,  with 
intervals  for  active  and  passive  exercises  for  a 
couple  of  months,  and  then  at  night  only  for 
at  least  a  year.  In  this  way  only  can  a  relapse 
be  avoided  with  certainty. 

Trigger  Finger  is  a  condition  in  which  a  finger, 
usually  the  middle  or  ring,  remains  flexed  when 
attempts  are  made  to  extend  it  from  the  fully 
flexed  position.  Force,  either  active  or  passive, 
is  necessary  to  overcome  the  difficulty,  when  the 
finger  flies  into  full  extension  with  a  jerk.  More 
rarely  is  there  difficulty  in  flexion  as  well  as 
extension.  The  condition  is  due  to  the  presence 
of  a  swelhng  of  one  of  the  long  flexor  tendons 
which  interferes  with  free  gliding  of  the  tendon 
in  its  sheath.  Removal  of  the  redundant  tissue 
is  necessary  to  effect  a  cure. 

Mallet  Finger  is  the  name  given  to  a  finger  in 
which  the  terminal  phalanx  is  always  in  a  posi- 
tion of  flexion,  and  is  due  to  damage  to  the 
dorsal  tendon.  If  the  application  of  a  splint 
and  rest  immediately  after  the  accident  is  not 
followed  by  a  cure,  the  damaged  insertion  of  the 
tendon  should  be  repaired  by  operation. 

Ischsemic  Paralysis  (Volkmann's  Contracture). — 
This  deformity  is  caused  by  a  fibrosis  and  con- 
tracture of  the  flexor  muscles  leading  to  flexion 
of  all  the  fingers  and  thumb.  Extension,  active 
and  passive,  of  the  wTist  and  fingers  at  the  same 
time  is  impossible,  wiiile  in  the  more  severe  cases 
it  may  be  impossible  to  fully  extend  either  wrist 
or  fingers  alone.  The  changes  in  the  muscles 
are  the  result  of  prolonged  anaemia  caused  by 
undue  pressure  of  the  forearm  by  sphnts  or 
bandages.  The  skin  usually  shows  the  scars 
of  pressure-sores,  wiiile  it  is  quite  common  to 
find  trophic  and  sensory  evidence  of  damage  to 
the  nerves  in  addition.  The  diagnosis  from  the 
history,  the  scarred  skin,  and  the  position  of 
the  fingers  is  usually  easy  wiien  trophic  and 
sensory  signs  are  absent.  The  muscles  affected 
react  normally  to  electrical  stimulation.  Treat- 
ment should  consist  of  massage,  active  and 
passive  stretching  of  the  contracted  tissues, 
and  the  use  of  an  adjustable  malleable  iron 
22* 


spHnt.  The  spHnt,  which  has  a  separate  process 
for  each  finger,  is  bent  every  day  or  two  as  the 
flexion  is  reduced.  It  is  as  well  to  let  the  Avrist 
be  flexed  fully  at  first  and  to  gradually  extend 
the  fingers  to  the  full,  and  then  begin  to  lessen 
the  flexion  at  the  wrist,  keeping  the  fingers  ex- 
tended, till  eventually  full  extension  of  WTist 
and  fingers  is  achieved. 

In  obstinate  cases  operation  may  be  called 
for.  The  procedures  adopted  are  either  length- 
ening of  the  flexor  tendons  or  shortening  of  the 
radius  and  ulnar  by  excising  a  portion  of  each. 

Deformities  of  the  Lower  Extremities — 

Congenital  Talipes.  —  Club-foot  is  as  a  rule 
a  distortion  pure  and  simple,  without  any 
paralysis.  It  should  therefore  be  capable  of 
complete  cure  if  corrective  appliances  are  made 
use  of  for  a  sufficient  length  of  time.  All  the 
structures  comprising  the  foot  are  involved 
in  the  distortion — bones,  ligaments,  tendons, 
muscles,  and  even  the  skin.  The  muscles  on 
the  side  towards  which  the  foot  is  deviated  act 
at  greater  mechanical  advantage  than  do  their 
opponents,  so  that  in  the  aimless  movements  of 
the  infant  it  is  the  shortened  muscles  which 
usually  contract  and  thus  retain  their  vigour, 
while  their  lengthened  opponents  are  over- 
stretched and  weakened.  The  distortion  is 
thus  complicated  by  a  want  of  equihbrium 
between  the  opposing  groups  of  muscles,  and 
this  loss  of  balance  increases  the  longer  the  case 
is  left  untreated. 

The  same  holds  good  for  the  distortion  of 
the  bones,  w^hich  becomes  increasingly  difficult 
to  correct  as  the  child  grows  with  the  feet 
uncorrected.  In  nearly  half  the  cases  the 
deformity  is  bilateral.  As  to  the  variety  of 
the  deformity  about  three-fourths  of  all  cases 
fall  under  the  heading — equino-varus.  In  this 
variety,  the  ordinary  club-foot,  the  foot  is  in- 
verted, adducted  and  plantar-flexed,  wiiile  the 
arch  is  contracted  (cavus).  In  addition  the 
whole  foot  is  twisted  inwards  to  a  greater  or  less 
extent,  this  rotation  usually  taking  place  below 
the  knee  by  a  spiral  twist  of  the  tibia  and  fibula. 
Next  most  common  in  frequency  is  calcaneo- 
valgus,  the  exact  opposite  of  the  previous  type, 
wiiile  calcaneus  valgus  and  varus  may  occur 
alone. 

Severe  types  of  varus  and  valgus  are  occa- 
sionally associated  with  absence  of  the  tibia 
and  of  the  fibula  respectively.  In  these  cases 
there  is  some  deficiency  of  the  foot  on  the  same 
side  as  the  missing  leg  bone. 

Treatment.  Treatment  must  be  commenced 
early,  i.  e.  in  the  first  week  of  life.  Nothing  is 
to  be  gained  by  waiting,  and  the  longer  the 
delay  the  more  difficult  does  correction  become. 
The  commonest  variety,  equino-varus,  may  be 
dealt  with    first,  the    principles  of    treatment 
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being  the  same  for  all  varieties.  We  must  first 
over-correct  the  deformity.  In  the  mildest 
cases  this  may  be  accomplished  by  daily  mani- 
pulations, further  over-correction  being  obtained 
each  day,  while  the  foot  is  retained  in  the 
intervals  in  as  good  a  position  as  possible  by 
the  tin  shoe  to  be  described  later.  Such  cases 
are  usually  cured  before  the  child  begins  to 
walk.  It  is  not  uncommon  to  meet  with  cases 
in  whicli  the  varus  can  be  corrected  by  mani- 
pulation, whereas  the  equinus  calls  for  tenotomy 
of  the  tendo  Achillis.  In  such  cases  the  varus 
should  be  fully  over-corrected  first,  a  malleable 
iron  splint  being  used  to  hold  the  foot  in  the 
everted  and  abducted  position.  This  splint 
consists  of  a  strip  of  soft  tinned  iron,  an  inch  or 
more  in  width  and  ^j  in.  in  thickness,  padded 
on  one  side.  This  is  fixed  to  the  outer  side  of 
the  leg  and  foot  with  a  calico  bandage  :  it  can 
be  bent  opposite  the  ankle  so  as  to  hold  the  foot 
everted,   and  its  shape  can  be  altered  as  the 


Fig.  1. — Tin  Shoe  (author's  pattern  for 
equino-varus). 

foot  improves.  After  three  weeks  or  so,  or 
as  soon  as  the  foot  can  be  fully  everted  with  the 
gentlest  pressure  of  the  fingers,  the  tendo 
Achillis  is  divided  and  the  foot  put  up  at  a  right 
angle  on  the  "  tin  shoe."  The  "  tin  shoe  "  I 
use  is  a  modification  of  Little's  shoe  {vide  Fig. 
1).  Its  particular  features  are  the  e version 
of  the  foot-plate,  which  is  also  shaped  so  that 
its  inner  border  and  the  flange  are  convex  while 
the  outer  border  is  concave.  The  foot  when 
carefully  bandaged  to  this  must  be  in  a  position 
of  eversion  and  abduction.  A  quadrant  and 
screw  allow  of  the  foot-plate  being  fixed  at  any 
required  angle  vrith.  the  leg-piece. 

The  cases  of  average  severity  require  teno- 
tomy for  correction  of  the  varus  as  well  as  for 
the  equinus.  My  rule  is  to  operate  for  the  varus 
in  all  cases  in  which  the  foot  cannot  even  be 
carried  outAvards  by  Ught  pressure  so  as  to  lie 
in  the  line  of  the  leg.  It  is  usually  necessary  to 
divide  the  tibialis  anterior  tendon,  the    inner 


part  or  whole  of  the  plantar  fascia,  and  the 
internal  lateral  ligament.     The  foot  may  now 
be  AA-renched  into  full  abduction,  but  the  tension 
of  the  parts,   particularly  the  skin,   makes  it 
advisable  not  to  fix  the  foot  at  once  in  full 
abduction.    The  malleable  iron  splint  is  applied 
with  the  foot  in  a  line  with  the  leg  or  only  very 
slightly  everted.     In  being  content  with  partial 
correction  to  begin  Avith  one  avoids  the  chance 
of  causing  a  pressure-sore  where  the  splint  rests 
on  the  external  malleolus.     After  a  few  days, 
during  which  the  small  wounds  heal  completely, 
the  splint  is  removed  and  thrice  daily  mani- 
pulations towards    full    over-correction  of   the 
varus  are  practised,  the  splint  being  bent  out 
more   and   more.     When   the   pressure   of   one 
finger  is  sufficient  to  carry  the  foot  right  out  to 
full  abduction,  i.  e.  after  three  or  four  weeks, 
tenotomy  of  the  tendo  Achillis  should  be  per- 
formed, and  the  foot  put  at  a  right  angle  with 
the  leg  on  the  tin  shoe  as  described  above.     The 
bandages  are  left  alone,  as  before,  for  a  few 
days  to  allow  the  wound  to  heal  and  the  gap 
in  the  tendon  to  be  filled  by  firm  blood  clot 
which    rapidly    begins    to   organize,    and    the 
bandage  and  dressings  are  removed  and  mani- 
pulation   recommenced.     While    the    foot    is 
held  in  full  abduction  and  eversion  it  is  sloAvly 
and  firmly  dorsiflexed,  the  tissues  at  the  back 
of  the  ankle  being  gradually  stretched.      Each 
day  some  further  advance  is  made  till  the  foot 
can   be   put   into   a   position   of   fuU   calcaneo- 
valgus  with  the  greatest   ease.      In  a  difficult 
case  it  may  be  necessary  to  A\Tench  the  foot 
forcibly  under  general  anaesthesia  once  or  twice. 
This  is  often  necessary  when  treatment  has  not 
been  commenced  till  the  child  is  several  months 
or  a  year  old  or  the  foot  has  relapsed,  or  when 
the  parents  are  wanting  in  sense  and  persever- 
ance.    Sometimes    the    tibialis    posterior    may 
require   division,  but   this   is   rarely   necessary 
when  treatment  has  been  commenced  in  early 
infancy. 

Tenotomy  is  an  easy  operation  in  a  thin  foot, 
but  may  be  somewhat  difficult  when  the  tendons, 
etc.,  are  obscured  by  a  thick  layer  of  fat.  In 
dividing  all  the  structures  mentioned  above  the 
tenotome  should  be  entered  on  the  inner  side 
of  the  tendon  or  other  band  to  be  severed ;  it  is 
then  passed  on  the  flat  close  to  the  superficial 
or  deep  aspect  of  the  tendon,  the  edge  is  turned 
towards  the  tendon  and  the  latter  is  divided  as  it 
is  put  on  the  stretch  by  manipulation  of  the 
foot.  The  blade  should  be  carried  through  the 
tendon  gradually  by  a  see-saw  movement  of 
the  handle.  The  tendo  Achillis  is  best  divided 
from  its  deep  aspect,  the  other  structures  from 
\  their  superficial  aspects.  The  tibialis  posterior 
is  best  divided  under  the  eye  through  a  short 
;  vertical  incision  along  the  inner  border  of  the 
tibia  about  one  and  a  half  inches  above  the  tip 
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of  the  malleolus.  A  small  sterilized  dry  dressing 
of  gauze  and  wool  must  be  applied  and  kept  on 
for  three  or  four  days. 

To  return  to  our  typical  case,  the  equinus 
should  be  fully  corrected  in  a  couple  of  weeks, 
but  the  tendency  to  relapse,  it  must  be  remem- 
bered, is  by  no  means  overcome  in  this  time. 
Daily  manipulations  and  the  use,  day  and  night, 
of  a  tin  shoe  or  other  applicance  is  necessary 
for  many  months,  usually  till  nearly  two  years 
of  age,  when  walking  may  be  allowed  provided 
proper  boots  and  irons  are  worn. 

The  accompanying  deformity  of  inward 
rotation  of  the  leg  must  be  dealt  Mith  from  the 
first  by  twisting  the  ankle  and  foot  outwards 
Avith  one  hand  while  the  upper  end  of  the  tibia 
is  held  with  the  other.     When  the  child  is  a 


Fig.  2.— Adams's  Varus  Splint  (for  left  leg). 

year  old  or  even  sooner  Adams's  varus  splint, 
{vide  Fig.  2),  which  reaches  above  the  knee, 
and  thus  controls  rotation,  may  with  advantage 
be  substituted  for  the  tin  shoe.  The  splint 
must,  however,  be  properly  made,  so  that  the 
foot  is  turned  out  fully  whenever  the  knee 
is  bent  and  the  thigh-piece  thus  brought  into 
use.  As  regards  the  walking  apparatus,  the 
boots  are  fitted  with  a  varus  T-strap  to  prevent 
the  ankle  from  going  out,  and  a  light  toe 
elevating  spring  (at  first)  to  prevent  foot-drop. 
Over-action  of  this  spring  may  be  prevented 
by  having  a  "  stop  "  at  the  ankle  joint  to  check 
dorsiflexion  at  five  degrees  above  the  right  angle. 
The  pelvic  band  is  made  in  two  pieces  with  a 
strap  and  buckle  fore  and  aft.  By  means  of 
these  straps  the  position  of  the  leg  as  regards 
rotation  can  be  controlled. 

The  treatment  of  the  other  varieties  of  con- 
genita]   talipes    is    based    upon    similar    lines. 


Calcaneo- valgus  or  calcaneus,  the  next  most 
common  variety,  very  rarely  calls  for  tenotomy. 
Daily  manipulations  with  the  use  of  the  malle- 
able iron  splint  applied  to  the  antero-external 
aspect  of  the  leg  and  foot  so  as  to  hold  the  foot 
down  and  in,  usually  effect  a  cure  in  a  month  or 
two.  The  valgus  portion  of  the  deformity  may 
only  become  obvious  when  walking  is  com- 
menced :  in  such  a  case  the  shoes  must  be 
thickened  on  the  inner  side. 

Rarely  congenital  valgus  calls  for  tenotomy 
of  the  peronei  and  the  use  of  a  tin  shoe  similar 
to  that  used  for  equino-varus  but  so  shaped 
that  the  foot  is  held  in  an  exactly  opposite 
direction.  The  sole-plate  may  be  fixed  at  right 
angles  to  the  leg-piece,  and  the  adjustable  quad- 
rant and  screw  dispensed  with. 

Metatarsalgia,  or  Morton's  Disease,  is  a  painful 
affection  of  the  foot  due  to  flattening  of  the 
transverse  arch  formed  by  the  metatarsal 
bones.  The  feature  of  the  disease  is  neuralgic 
pain  localised  to  or  starting  from  the  region 
of  the  head  of  one  of  the  metatarsal  bones, 
usually  the  fourth.  The  longitudinal  arch  of 
the  foot  is  often  flattened  also,  but  it  may,  on 
the  other  hand,  be  contracted.  Corns  develop 
about  the  centre  of  the  ball  of  the  foot,  a  site 
naturally  free  from  special  thickenings  of  the 
epidermis.  Walking  and  standing  start  the 
pain,  which  may  be  severe  enough  to  cripple 
the  patient.  Usually  one  foot  only  is  affected, 
and  the  affection  occurs  in  early  adult  life. 
The  actual  pain  is  set  up  in  one  of  two  ways, 
either  by  the  undue  pressure  of  the  depressed 
heads  of  the  metatarsal  bones  on  the  sole  of 
the  boot,  or  by  pressure  on  the  digital  nerves  by 
wedging  the  broadened  foot  into  a  shoe  too 
narrow  for  it. 

Treatment.  The  anterior  arch,  and  particu- 
larly the  painful  articulation,  should  be  elevated 
by  a  thickening  inside  the  boot  just  behind 
the  heads  of  the  metatarsal  bones.  Elephant 
plaster  is  an  excellent  material  to  use  for 
experimental  purposes,  till  the  best  size,  shape 
and  position  of  the  pad  has  been  determined. 
The  plaster  should  be  a  quarter  of  an  inch  in 
thickness,  and  a  portion  should  be  cut  out  so  as 
to  fit  just  under  the  necks  of  the  second,  third 
and  fourth  metatarsals,  skirting  the  balls  of  the 
big  and  little  toes,  and  the  edges  of  the  piece 
should  be  bevelled.  The  patient  can  try  different 
sizes  and  shapes  for  himself.  In  the  case  of  a 
lady  who  refuses  to  give  up  her  high -heeled  shoes, 
the  piece  of  elephant  plaster  should  extend 
around  the  front  of  the  central  callosity  in  the 
ball  of  the  foot,  if  such  is  present,  just  like  a 
corn  plaster.  If  this  is  not  done  the  foot  tends 
to  skid  forwards  over  the  plaster,  which  soon 
fails  to  preserve  the  tender  corn  from  pressure. 
When  relief  is  obtained  by  a  suitable  pad,  the 
latter  may  be  reproduced  in  leather  and  fixed 
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in  the  boot,  or  better  still  a  German  silver  insole 
may  be  made.  Exercises  of  the  toes,  particu- 
larly in  the  direction  of  plantar  flexion,  are 
useful  in  restoring  the  arch.  If  the  longitudinal 
arch  is  decreased  or  increased  it  must  receive 
appropriate  treatment. 

Removal  of  the  head  of  a  metatarsal  bone  is 
rarely  necessary,  and  should  be  reserved  for 
eases  in  which  other  treatment  fails  to  give 
relief. 

Hallux  Rigidus.  Halinx  Flexus. — This  is  a 
condition  in  which  dorsiflexion  of  the  metatarso- 
phalangeal joint  of  the  big  toe  is  limited  and 
painful.  In  haUux  flexus  this  joint  is  flexed, 
i.  e.  plantar-flexed,  extension  being  impossible. 
It  is,  therefore,  a  later  stage  of  hallux  rigidus. 
The  affection  is  due  to  a  chronic  osteo-arthritis 
of  the  joint,  and  this  is  brought  about  by 
various  causes,  traumatism  probably  being  the 
determining  factor.  The  foot  is  often  flat  and 
in  tliis  way  the  big  toe  is  forced  against  the  end 
of  the  boot  or  subjected  to  lateral  pressure. 

Treatment  consists  in  correction  of  the 
accompanying  flat-foot,  and  if  necessary  stiffen- 
ing of  the  sole  of  the  boot  to  prevent  or  limit 
dorsiflexion  of  the  toes  in  walking.  A  thin 
strip  of  steel  inserted  in  the  sole  wiU  accomphsh 
this,  or  the  sole  may  simply  be  thickened  along 
the  inner  side  as  for  flat-foot.  In  bad  cases 
excision  of  the  joint  should  be  performed. 

Hallux  Valgus.  Bunion. — In  this  condition 
the  big  toe  is  bent  outwards  at  the  metatarso- 
phalangeal joint,  leaving  the  inner  side  of  the 
head  of  the  first  metatarsal  projecting  under 
the  skin,  and  exposed  to  the  pressure  of  the 
boot.  As  a  result  of  this  pressure  and  friction 
the  bone  is  thickened  by  chronic  periostitis, 
while  a  bursa  and  a  corn  develop  over  it.  It  is 
the  projection  formed  by  these  three,  the  bone, 
the  bursa,  and  the  corn,  which  constitutes  the 
bunion.  The  cause  is  invariably  the  wearing 
of  badly  shaped  boots.  The  bursa  is  often 
inflamed  and  may  suppurate,  while  sometimes 
the  suppuration  extends  to  the  joint.  The 
deformity  is  found  at  all  ages,  but  rarely  causes 
symptoms  before  thirty.  If  left  untreated, 
rheumatoid  arthritis  sooner  or  later  supervenes 
with  the  development  of  "  lipping  "  and  increase 
in  the  discomfort  caused  by  the  affection. 
This  deformity  is  often  associated  with  hammer- 
toe. 

Treatment.  Properly  shaped,  broad-toed 
boots,  absolutely  straight  along  the  inner  side 
from  heel  to  toe,  are  imperative.  This,  coupled 
with  daily  manual  correction  of  the  deformity 
and  exercises  in  the  same  direction,  is  all  that 
is  necessary  in  early  cases.  In  some  a  toe-post 
in  the  boot,  worn  over  a  digitated  sock,  may 
hold  the  toe  in  good  position,  but  it  is  often 
uncomfortable  and  may  lead  to  so-called 
ingrowing     toe-nail.     A     light     metal     splint 


covered  with  kid  and  fitting  along  the  inner 
side  of  the  foot  and  toe  with  a  hole  cut  out 
opposite  the  bunion,  and  a  loop  to  hold  the  big 
toe  to  the  splint  will  be  necessary  in  most  cases, 
whether  the  case  be  operated  upon  or  not. 
This  may  be  worn  inside  the  boot,  but  at  any 
rate  it  must  be  worn  at  night  for  a  prolonged 
period.  Wlien  the  deformity  is  beyond  correc- 
tion by  other  means  and  the  pain  and  disabihty 
produced  is  sufficient  to  induce  the  patient  to 
consent,  an  operation  should  be  performed. 
The  operation  is  best  done  through  a  curved 
incision  arching  over  the  callosity.  The  bursa 
and  the  inward  projecting  part  of  the  head 
should  be  excised,  the  external  lateral  ligament 
divided  and  the  toe  brought  into  the  line  of 
the  metatarsal  bone.  SHght  over-correction  is 
advisable  to  begin  with. 

In  the  worst  cases  excision  of  the  whole  of 
the  head  of  the  first  metatarsal  gives  excellent 
results.  Prolonged  after-treatment  is  essential 
as  in  almost  every  case  of  deformity. 

Hammer-Toe. — This  usually  affects  the  second 
toe,  and  is  often  associated  with,  and  in  part 
caused  by  hallux  valgus,  while  it  may  occasion- 
ally be  congenital.  When  all  the  toes  are 
affected,  the  deformity  forms  part  of  an  exten- 
sive acquired  condition  of  the  foot  in  which  the 
longitudinal  arch  is  contracted.  In  these  cases 
correction  of  the  distortion  of  the  rest  of  the 
foot  is  often  alone  necessary,  but  all  the  extensor 
tendons  may  require  division. 

In  ordinary  hammer-toe  affecting  the  second 
digit  the  metatarso -phalangeal  joint  is  hyper- 
extended,  the  first  inter-phalangeal  joint  is 
fully  flexed,  while  the  terminal  joint  is  shghtly 
extended.  A  corn  and  a  bursa  form  over  the 
prominent  head  of  the  first  phalanx. 

The  causation  of  the  deformity,  when  not 
congenital,  is  the  wearing  of  too  short  boots 
and  the  crowding  out  of  this  toe  by  a  hallux 
valgus. 

Treatment.  If  congenital  the  toe  may  be 
held  in  a  flat  position  by  narrow  strips  of 
adhesive  plaster,  one  passing  over  it  and  beneath 
the  adjacent  toes,  the  other,  nearer  the  end  of 
the  toe,  passing  under  it  and  over  the  adjacent 
toes.  In  the  acquired  form  in  childhood,  when 
it  is  often  met  with  in  a  mild  form,  similar 
treatment  may  effect  a  cure  if  broad  boots  or 
shoes  are  worn.  If  of  long  standing  the  defor- 
mity can  only  be  corrected  by  operation,  and 
then  the  best  proceeding  is  excision  of  the  head 
of  the  first  phalanx  through  a  longitudinal 
curved  incision  just  skirting  the  corn.  The 
toe  should  be  held  flat  by  a  metal  plantar  splint, 
and  when  all  dressings  are  dispensed  with  an 
inner  sole  of  leather  stiffened  beneath  the  toes 
by  a  thin  sheet  of  metal  and  \\dth  a  loop  of 
elastic  or  tape  to  hold  the  toe  flat  should  be 
worn    for    a    year.     If    hallux    valgus    is    also 
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present  this,  of  course,  must  be  dealt  mtli  at 
the  same  time. 

Paralytic  Deformities  of  the  Foot,  Knee  and  Hip 

The  causes  of  acquired  deformities  of  the 
feet  are  numerous,  but  by  far  the  commonest 
is  infantile  paralysis.  Talipes  accompanying 
the  rarer  diseases  of  the  nervous  system  and 
muscles  is  of  much  less  practical  importance, 
and  it  need  not  be  dealt  M-ith  here.  Tahpes 
resulting  from  injury  to  a  nerve  of  the  leg, 
from  fracture,  and  from  irregular  growth  at  an 
epiphyseal  line  following  injury  need  only  be 
mentioned. 

Paralytic  tahpes  is  the  result  of  the  action  of 
gra\'ity,  i.  e.  the  weight  of  the  foot  or  the  weight 
of  the  patient  on  the  foot,  and  of  the  pull  of 
the  unparalysed  muscles.  The  varieties  are 
exactly  similar  to  those  found  at  birth,  though 
their  relative  frequency  is  entirely  different. 
Simple  equinus  is  by  far  the  commonest  para- 
lytic deformity,  M'hile  it  is  the  rarest  of  all 
forms  of  congenital  distortion.  A  paralytic 
deformity  may  be  a  true  fixed  deformity  wliich 
cannot  be  corrected  by  ordinary  pressure  or  it 
may  only  amount  to  a  tendency  to  deformity 
in  that  the  faulty  position  is  invariably  assumed 
when  the  patient  contracts  his  leg  muscles  or 
when  he  stands  on  the  foot.  The  diagnosis 
between  the  two  is  easily  made  by  attempting 
to  over-correct  the  deformity  :  if  this  cannot 
be  done  real  shortening  or  contracture  must 
have  taken  place  in  the  unparalysed  muscles, 
and  in  a  case  of  long  standing  accommodative 
changes  in  the  bones  and  ligaments  in  addition. 

In  every  case  of  infantile  paralysis  it  is  the 
duty  (a  duty  by  no  means  fully  realized)  of 
the  medical  attendant  to  take  steps  to  prevent 
deformity,  for  if  a  foot  is  allowed  to  remain  in 
any  extreme  position  recovery  of  the  paralysed 
muscles  cannot  take  place,  and  sooner  or  later 
contracture  of  the  opposing  muscles  will 
supervene.  It  is  here  only  possible  to  give  the 
general  plan  of  treatment,  and  for  tliis  purpose 
we  may  take  the  commonest  paral5i;ic  deformity 
— equinus  or  drop-foot.  In  this  there  is  a  want 
of  equilibrium  between  the  anterior  and  posterior 
groups  of  muscles  of  the  leg.  The  anterior  are 
either  paralysed  or  weak.  So  long  as  a  weak 
or  apparently  paralysed  muscle  is  over- 
stretched it  cannot  recover.  This  is  the 
foundation  of  all  treatment. 

We  must,  therefore,  dorsiflex  the  foot  and 
relax  the  anterior  muscles  and  aUow  them  to 
recover.  The  balance  between  the  two  opposing 
groups  is  most  rapidly  restored  by  placing  the 
foot  in  a  position  exactly  opposite  to  that  to 
which  it  tends  to  fall,  viz.  in  the  case  of  equinus 
we  raise  the  front  of  the  foot  till  it  is  slightly 
above  the  level  of  the  heel,  i.e.  a  position  of 
calcaneus.     The    foot    is     supported    in    this 
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position  by  a  simple  tin  shoe  similar  to  that 
used  for  congenital  talipes.  There  is  no  need 
for  a  joint  at  the  heel;  the  sole -plate  may  be 
fixed  at  rather  less  than  a  right  angle  Avith  the 
calf -piece.  If  there  is  a  tendency  to  varus  the 
sole-plate  is  slightly  everted,  if  to  valgus  it  is 
inverted.  The  splint  is  worn  day  and  night, 
being  removed  twice  or  thrice  a  day  for  exer- 
cises, massage,  etc. 

If  the  hip  and  knee  are  sufficiently  stable  for 
walking  to  be  possible,  with  or  Avithout  instru- 
mental support  to  these  joints,  a  boot  with  an 
;  outside  iron,  with  a  "  right  angle  back-stop  " 
at  the  ankle  joint  of  the  iron  to  prevent  the 
foot  dropping  below  the  right  angle,  is  supplied. 
The  boot  should  have  a  strip  of  thick  leather 
across  the  tread,  something  like  a  bar  on  a 
football  boot  only  \\dder,  and  the  heel  should  be 
low  :  these  features  ensure  relaxation  of  the 
weak  or  paralysed  anterior  group  of  muscles 
in  walking. 

If  the  foot  cannot  be  brought  up  above  the 
right  angle  there  is  shortening  of  the  calf 
muscles,  and  the  tendo  Achillis  should  be 
lengthened.  This  is  best  done  through  a 
curved  incision  to  the  inner  side  of  the  tendon, 
which  is  then  carefully  lengthened  to  the 
required  amount  by  the  Z  method.  This  gives 
better  results  than  simple  tenotomy.  The 
anterior  muscles  should  not  be  adjudged  to  be 
hopeless  or  incapable  of  further  recovery  till 
some  months  of  careful  massage  have  followed 
the  relaxation  of  these  muscles.  Recovery  may 
take  place  in  a  feeble  muscle  years  after  the 
onset  of  the  paralysis  if  it  be  given  a  fair  chance, 
but  if  no  improvement  takes  place,  in,  say,  six 
months  following  the  complete  removal  of  all 
stretching  of  the  muscle,  recovery  must  not  be 
expected.  When  it  is  certain  that  no  more 
improvement  can  take  place,  further  advice 
should  be  sought  with  a  view  to  an  operation 
being  performed. 

The  operation  decided  upon  vnU  be  that 
which  makes  the  best  use  possible  of  the  healthy 
muscles,  etc.,  so  as  to  restore  as  far  as  possible 
the  weight-bearing  function  of  the  foot  and  to 
render  unnecessary  cumbersome  instruments. 
Such  an  operation  vriU.  be  one  of  the  folloAving, 
j  arthrodesis,  tendon-transplantation,  formation 
of  artificial  Hgaments,  etc.,  or  a  judicious 
combination  of  these. 

The  paralytic  deformities  that  are  met  with 
at  the  hip  and  knee  are  usually  in  the  direction 
of  flexion,  while  genu  valgum  resulting  from 
paralysis  is  by  no  means  rare.  When  the 
biceps  cruris  is  the  only  healthy  muscle  above 
the  knee,  a  triple  deformity  is  usually  seen,  in 
which  the  tibia  is  flexed,  abducted  (genu 
valgum)  and  rotated  outwards. 

Treatment  is  on  the  lines  already  given. 
Division  of  contractured  muscles,  and  the  use 
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of  apparatus  to  prevent  over-stretching  of  their 
weak  opponents  should  be  followed  by  a  long 
period  of  massage  and  exercises.  When  no 
further  improvement  can  be  looked  for  from 
this  treatment  some  further  operation,  viz. 
arthrodesis  or  tendon-transplantation,  must  be 
performed. 

Flat-foot.  —  Flat-foot  may  be  a  congenital 
deformity,  when  it  is  not  uncommonly  over- 
looked till  walking  is  commenced,  and  it  may 
occasionally  be  the  result  of  tubercular  disease 
of  the  ankle  joint  or  tarsus.  It  is  a  fairly  com- 
mon result  of  infantile  paralysis,  but  in  the 
greater  number  of  cases  it  is  the  result  of  loss 
of  muscular  tone,  i.  e.  it  is  a  deformity  of  iveak- 
ness  like  scoliosis.  The  inability  of  the  calf 
muscles  to  hold  up  the  longitudinal  arch  of 
the  foot  may  be  the  result  of  general  loss  of 
muscular  tone,  or  may  be  due  to  the  tiring 
out  of  those  muscles  by  excessive  standing.  In 
either  case  there  is  often  present  a  definite  cause 
for  muscular  weakness,  and  also  other  deform- 
ities of  weakness,  viz.  round  shoulders,  scoliosis 
and  genu  valgum. 

Rickets  is  a  common  cause  in  children,  but 
in  a  very  large  number  of  cases  in  older 
children  and  adults  some  infective  cause  is  to 
be  found  to  explain  the  loss  of  tone  and  the 
anaemia  which  is  so  often  associated  with  it. 
Oral  sepsis  in  its  broadest  meaning  will  be  found 
only  too  often,  if  looked  for,  and  the  presence 
of  enlarged  glands  in  the  neck  on  either  side 
is  a  confirmation  that  the  carious  teeth  or  septic 
tonsils  and  adenoids  are  really  infecting  the 
system. 

The  primary  defect  is  a  failure  of  certain  calf 
muscles  to  support  the  arch ;  this  leaves  the 
strain  to  be  borne  by  the  ligaments,  particularly 
the  inferior  calcaneo-navicular  ligament  upon 
which  rests  the  head  of  the  astralagus.  The 
ligaments  stretch  and  the  arch  gradually 
flattens  out.  Pain  is  due  largely  to  the  stretch- 
ing of  the  ligaments  and  the  tension  at  their 
points  of  attachment  :  pain  is  therefore  an 
indication  that  the  deformity  is  advancing, 
except  in  the  inveterate  cases.  Knock-knee 
may  be  present  and  be  the  cause  of  the 
deformity  of  the  feet. 

The  deformity  needs  no  special  description, 
but  it  may  be  remembered  that  flattening  of 
the  arch  is  always  accompanied  by  evertion 
and  abduction  of  the  foot,  and  that  the  latter 
cannot  exist  for  long  without  the  development 
of  a  definite  lowering  of  the  arch.  In  the 
mildest  type  of  case  the  patient  can  voluntarily 
correct  the  deformity  while  standing  Avhen 
directed  how  to  do  so,  and  the  foot  can  be  fully 
inverted  by  the  surgeon.  In  a  slightly  more 
advanced  case  there  is  present  some  spasm 
of  the  peronei  muscles  and  over-correction  of 
the  deformity  is  impossible,  either  voluntarily 


or  by  the  surgeon's  hands.  Absolute  rest  for 
a  time,  the  duration  varying  with  the  severity 
of  the  case,  is  followed  by  absolute  restoration 
of  the  mobility  of  the  foot,  so  that  full  over- 
correction is  possible.  Beyond  this  type  all 
degrees  of  severity  are  met  with  up  to  what 
is  called  inveterate  flat-foot,  in  which  contrac- 
ture of  the  peronei  is  present,  gross  bony  changes 
have  occurred,  and  general  osteo-arthritis  of 
the  tarsal  joints  has  supervened. 

Treatment.  The  treatment  of  ordinary' 
acquired  flat-foot  will  alone  be  dealt  with  here. 
This  must  depend  to  some  extent  upon  the 
severity  of  the  deformity.  If  the  case  is  a 
mild  one,  and  voluntary  correction  possible 
the  following  routine  treatment  should  be 
carried  out. 

All  sources  of  infection  must  be  dealt  with 
and  the  general  health  improved  by  fresh  air 
in  abundance,  tonics,  etc.  Rickets,  if  present, 
must  receive  appropriate  treatment.  Standing 
about  indoors  should  be  avoided  if  possible  : 
exercise  as  well  as  rest  in  the  open  air  should 
be  insisted  on. 

Special  exercises  to  strengthen  the  calf  muscles 
and  restore  the  arch  should  be  practised  assidu- 
ously. 

In  the  case  of  waiters  and  shop-assistants 
who,  as  a  class,  are  martyrs  to  this  complaint, 
exercises  are  usually  worse  than  useless.  Their 
occupation  gives  them  but  little  spare  time 
and  this  is  best  spent  in  resting  the  feet.  The 
boots  should  be  properly  shaped,  i.  e.  straight 
along  the  inner  side  and  broad  toed.  The  inner 
edge  of  the  heel  and  tread  should  be  thicker 
than  the  outer,  so  that  the  inner  side  of  the 
foot  is  raised  and  the  ankle  thrown  out.  The 
heel  may  be  carried  forwards  on  the  inner 
side  to  support  the  waist  of  the  boot,  and  the 
leather  passing  up  the  inner  side  of  the  foot 
should  be  hardened.  When  it  is  found  that 
one  or  both  of  the  feet  cannot  be  inverted,  it  is 
not  always  easy  to  tell  whether  this  is  due  to 
spasm  of  the  peronei  only  which  ^^^]l  entirely 
disappear  with  rest,  or  whether  it  is  due  to 
real  shortening  of  the  peronei  and  other  changes 
in  the  bones  and  articulations  which  will  not 
be  overcome  by  simple  means.  It  is  a  good 
rule  to  order  absolute  rest  in  such  a  case 
for  a  few  days,  the  feet  being  forcibly  mani- 
pulated inwards  every  day.  If  rest  does  away 
with  spasm  the  special  boots  described  above 
may  be  ordered.  If  the  patient  is  obliged  to 
get  about  while  the  boots  are  being  made,  the 
wearing  of  the  latter  must  be  preceded  by  a 
day  or  two's  rest  to  overcome  the  spasm,  which 
will  not  return  if  the  boots  are  efficient.  If 
rest  is  insufficient  to  cure  the  spasm  the  feet 
may  be  forcibly  inverted  under  an  anaesthetic, 
and  occasionally  even  the  peronei  tendons 
divided,  after  which  the  feet  are  fixed  in  plaster 
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of  Paris  in  a  fully  inverted  position,  with  the 
ankle  at  a  right  angle.  The  patient  should 
wear  the  cast  for  three  months,  being  encouraged 
to  walk  in  it,  and  should  then  be  given  boots 
built  on  the  principles  already  indicated,  but 
with  the  addition  of  a  "concealed  spring  "  on 
the  outer  side  to  assist  in  preventing  a  relapse. 
Treatment  in  inveterate  cases  is  always  dis- 
appointing and  it  need  not  be  discussed  here. 
It  may  be  noted  that  in  the  older  children  and 
adolescents,  when  other  methods  fail,  fixation 
in  an  inverted  position  in  plaster  of  Paris  for 
three  months  aoU  be  found  of  the  greatest 
benefit. 

Coxa  Vara. — This  is  usually  described  as  a 
condition  in  which  the  angle  formed  by  the 
neck  and  shaft  of  the  femur  is  decreased. 
Although  this  is  fairly  accurate  it  is  not  abso- 
lutely so,  as  the  essential  of  the  deformity  lies 
in  the  alteration  of  the  relative  positions  of  the 
head  of  the  femur  and  the  great  trochanter, 
and  this  can  occur  without  the  "  angle  "  of 
the  femur  being  altered,  e.  g.  in  slipping  of  the 
epiphysis  of  the  head  off  the  neck. 

The  varieties  are  (1)  congenital,  (2)  rachitic, 
(3)  infantile,  (4)  adolescent,  (5)  traumatic.  Of 
(1)  nothing  need  be  said.  The  rachitic  type 
is  not  so  very  common  considering  the  fre- 
quency of  rickets.  The  longer  the  rickets  is 
continued  the  more  likely  is  the  child  to  suffer 
from  coxa  vara.  In  this  type  the  neck  of  the 
femur  is  actually  bent  doAvnwards  and  the 
"  angle  of  the  femur  "  decreased. 

In  infantile  coxa  vara  there  is  slipping  down- 
wards of  the  epiphysis  of  the  head,  together  with 
a  fragment  of  the  lower  part  of  the  neck  close 
to  the  epiphyseal  line,  off  the  rest  of  the  neck. 
In  adolescent  coxa  vara  the  slipping  takes 
place  at  the  epiphyseal  line  itself,  the  head 
moving  backwards  as  well  as  downwards  in 
relation  to  the  neck  of  the  femur.  In  the  two 
latter  cases  traumatism,  often  slight  and  recur- 
rent, probably  plays  an  important  part  in  the 
causation. 

In  traumatic  coxa  vara  the  condition  may 
resemble  the  adolescent  type  in  skiagraphic 
appearances,  differing  from  it  in  the  sudden 
displacement  of  the  epiphysis  as  compared  with 
gradual  displacement  in  adolescent  coxa  vara. 
Fractures  of  the  neck  of  the  femur  through 
the  trochanters  and  through  the  junction  of 
the  shaft  and  trochanters  often  result  in  this 
deformity. 

In  the  infantile,  adolescent  and  traumatic 
types  although  the  "  angle  of  the  femur  "  may 
not  be  at  first  decreased,  abnormal  develop- 
ment of  the  neck  or  the  formation  of  new  bone 
to  repair  a  fracture  eventually  leads  to  distinct 
alteration  in  the  direction  of  the  neck  of  the 
bone. 

The  signs  common  more  or  less  to  all  types  of 


coxa  vara  are  limping  or  a  rolling  gait,  eleva- 
tion of  the  trochanters  Avith  corresponding 
shortening  of  the  limp,  and  limitation  of 
abduction,  extension  and  internal  rotation  of 
the  hip.  Lordosis  is  commonly  present  but 
not  invariably. 

In  the  infantile  type,  flexion  of  the  hip  and 
lordosis  are  usually  considerable,  and  there  is 
adduction  of  the  limb. 

The  adolescent  type  is  characterized  by  great 
rigidity  of  the  joint  and  eversion  of  the  limb. 
The  rigidity  is  due  to  spasm  and  disappears 
under  anaesthesia.  The  period  of  rigidity 
varies  in  length,  but  eventually  passes  off,  leaving 
a  deformed  hip  Mith  limitation  of  movement 
in  the  directions  of  abduction  and  inversion.  It 
is  this  type  which  is  so  often  mistaken  for 
tubercular  disease  of  the  joint.  The  marked 
eversion  without  flexion  of  the  limb  should 
distinguish  it  at  once  from  the  flexed  and  slightly 
abducted  and  everted  limb  in  tubercle,  while 
the  elevation  of  the  trochanter  in  coxa  vara 
is  often  of  such  a  degree  as  is  only  seen  in 
advanced  tubercular  disease  with  sinuses  or  scars 
and  marked  adduction. 

The  infantile  and  rickety  types  of  the  de- 
formity have  to  be  diagnosed  from  congenital 
dislocation.  While  various  signs,  which  will 
be  found  described  under  congenital  disloca- 
tion, may  assist  us  in  making  a  diagnosis,  the 
latter  must  depend  upon  the  position  in  which 
the  head  of  the  femur  can  be  felt.  If  the 
head  is  in  the  acetabulum  the  case  is  one  of 
coxa  vara,  whereas  if  the  head  has  moved  up 
witJi  the  trochanter  and  can  be  felt  in  front 
of  it,  below  and  to  the  outer  side  of  the  anterior 
superior  iliac  spine,  dislocation  is  present.  In 
all  cases  a  good  skiagram  is  essential  to  con- 
firm or  correct  the  diagnosis. 

It  may  be  noted  that  all  the  rachitic  cases 
are  bilateral,  while  a  considerable  proportion 
of  the  infantile  and  adolescent  cases  are  also 
bilateral,  but  the  deformity  is  usually  more 
marked  on  one  side  than  on  the  other. 

Treatment.  In  all  cases  rest  is  the  essential, 
at  any  rate  for  a  time.  This  is  best  assured  by 
placing  the  patient  on  an  abduction  frame 
(Jones),  i.  e.  a  modified  double  Thomas's  splint 
with  the  legs  widely  abducted.  The  splint 
should  have  foot-pieces  to  which  the  limbs  are 
attached  by  the  ordinary  strapping  extension 
apparatus.  If  the  foot  of  the  couch  on  which 
the  patient  lies  is  raised,  and  the  splint  is 
anchored  to  the  foot  of  the  couch,  the  weight 
of  the  patient's  head  and  trunk  will  exert 
gentle  traction  on  the  hip  joints  and  so  prevent 
increase  of  the  deformity.  Abduction  is  essen- 
tial and  if  necessary  an  anaesthetic  must  be 
administered  to  obtain  it.  This  treatment  should 
be  continued  for  from  three  to  six  months, 
after  which  time  the  patient  may  be  allowed 
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to  get  about  on  a  caliper  splint.  This  splint 
is  really  a  Thomas's  knee  splint  in  which  the 
lower  end  of  the  lateral  bars  end  in  the  heel 
of  a  boot  instead  of  being  prolonged  and  ending 
in  an  iron  ring. 

When  consolidation  of  the  neck  of  the  femur 
has  taken  place  and  increase  of  the  deformity 
is  at  an  end,  operation  may  be  advisable  but 
only  in  selected  cases.  The  operation  most 
commonly  applicable  is  a  sub-  or  trans-tro- 
chanteric  osteotomy. 

Genu  Valgum  (Knock-Knee). — This  is  a  con- 
dition in  Avliich,  the  knees  being  in  contact 
^vith  one  another  and  the  patellae  directed 
forwards,  there  is  an  interval  between  the 
malleoU.  The  deformity  may  be  congenital 
and  associated  with  talipes,  but  much  more 
commonly  it  is  due  to  rickets  or  is  due  to  a 
general  loss  of  tone  in  adolescents. 

In  these  cases  it  results  from  deficiency  in 
muscular  tone  and  the  assumption  of  faulty 
attitudes.  It  is,  in  other  words,  a  deformity 
of  iveakness,  and  is  therefore  often  associated 
with  flat-foot,  round  shoulders  and  scoliosis, 
the  cause  of  the  weakness  being  rickets,  oral 
sepsis,  tonsillitis,  adenoids,  etc. 

The  deformity  is  really  an  exaggeration  of 
the  normal  angle  formed  by  the  femur  and 
tibia,  which  is  a  particular  feature  of  women. 
The  initial  changes  consist  in  a  stretching  of 
the  internal  lateral  ligament  and  the  surround- 
ing muscles.  As  a  result  of  the  bending  inwards 
of  the  knee  almost  the  whole  of  the  weight 
is  transmitted  through  the  external  and  very 
little  if  any  through  the  internal  condyle.  The 
rate  of  growth  at  an  epiphyseal  line  varies 
inversely  with  the  pressure  borne  by  the  line, 
therefore  in  genu  valgum  excessive  bone  form- 
ation takes  place  on  the  inner  side  and  diminished 
growth  on  the  outer.  In  this  way  the  lower 
epiphyseal  line  of  the  femur  comes  to  lie 
obliquely  and  the  inner  condyle  to  project 
below  the  level  of  the  outer.  Similar  changes 
may  take  place  in  the  tibia,  but  it  is  most 
common  to  find  practically  the  whole  of  the 
deformity  in  the  femur. 

G«nu  valgum  may  also  result  from  excessive 
or  diminished  growth  of  part  of  the  epiphyseal 
line  due  to  tubercular  deposit  in  the  epiphysis 
of  the  femur  or  tibia,  it  may  follow  a  fracture, 
excessive  riding,  or  the  use  of  a  double  Thomas's 
splint  with  abducted  leg-pieces,  unless  special 
means  are  adopted  to  prevent  it,  or,  lastly, 
it  may  be  caused  by  paralysis.  The  diagnosis 
is  easy,  but  the  share  taken  by  the  femur  and 
tibia  respectively  should  always  be  determined 
by  feeling  for  the  line  of  the  joint,  particularly 
if  operative  treatment  is  decided  upon.  A 
skiagram  is  a  useful  aid  on  this  point,  while  it 
also  affords  information  on  the  activity  of  the 
bony  changes  in  a  rachitic  case. 


Treatment.  In  most  rickety  cases  the  use  of 
long  outside  splints  reaching  from  the  hips 
to  a  point  well  below  the  feet  to  prevent  stand- 
ing, and  kept  in  place  with  strong  calico  band- 
ages, will  bring  about  a  cure  in  a  few  months. 
Massage  and  forcible  manual  correction  of  the 
deformity  should  be  practised  twice  daily, 
and  the  general  treatment  suitable  for  rickets 
must  be  ordered.  The  question  of  the  necessity 
for  osteotomy  must  be  decided  after  a  review 
of  the  following  points :  the  age  of  the  child, 
the  severity  of  the  deformity,  and  the  plasticity 
of  the  bones  as  determined  by  testing  the 
elasticity  with  the  hands  and  by  the  rachitic 
changes  seen  in  a  skiagram.  Osteotomy  is 
rarely  necessary  before  five  years  of  age,  but 
the  age  is  a  less  important  factor  than  the 
activity  or  inactivity  of  the  rickets.  Osteotomy 
of  the  femur  above  the  epiphyseal  line  (Mac- 
ewen's  operation)  is  suitable  for  most  cases 
that  call  for  operative  treatment,  the  tibia 
rarely  requiring  division. 

In  some  cases  correction  on  a  splint  may  with 
advantage  be  followed  by  the  use  of  a  walking- 
iron,  passing  from  the  heel  of  the  boot  to  a 
pelvic  band,  with  no  joint  at  the  knee  or  one 
with  a  ring  catch,  and  a  knee-cap  and  other 
bands  to  hold  the  leg  out  to  the  iron.  The 
irons  may  with  advantage  be  sHghtly  bowed. 
In  the  more  severe  cases  the  only  treatment  is 
that  of  osteotomy. 

After  osteotomy  the  legs  are  fixed  in  plaster 
of  Paris,  and  it  is  as  well  to  err  on  the  side  of 
over-correction,  and  also  to  fix  the  knees  in 
slight  flexion.  Hyperextension  at  the  knee 
joints  is  not  uncommonly  seen  as  a  late  result  of 
this  operation,  and  therefore  it  is  best  to  take 
precautions  to  avoid  it. 

The  plaster  may  be  discontinued  after  six  to 
eight  weeks,  and  then  knock-knee  irons  should 
be  worn  for  a  year. 

In  the  cases  met  with  in  older  children  it  may 
only  be  necessary  to  treat  the  accompanying 
flat-foot  if  the  knee  deformity  is  only  slight. 
Correction  of  the  feet  tends  towards  correction 
of  the  knees. 

In  adolescents  treatment  must  be  either  by 
gradual  correction  with  irons  or  immediate 
correction  by  osteotomy.  In  all  but  the 
mildest  cases  operative  treatment  is  to  be 
preferred. 

Treatment  is  incomplete  unless  it  includes 
the  removal  of  all  sources  of  infection  in  the 
mouth,  throat,  etc.,  if  any  such  are  present,  and 
the  correction  of  any  other  deformity  of  weak- 
ness which  a  careful  examination  of  the  patient 
has  levealed. 

Genu  Varum. — This  is  a  comparatively  rare 
deformity,  most  cases  of  bow-legs  being  due  to 
curved  tibiae,  or  a  combination  of  this  and 
curved  femora,  and  not  to  any  bend  centring 
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about  the  kuee  joint.  It  is  almost  always  due 
to  rickets  and  rarely  to  disease  or  injury  of  the 
bone.     The  principles  of  treatment  are  the  same 

,    as  for  genu  valgum. 

f  Curved  Tibiae. — This  condition  is  seen  ex- 
tremely commonly  in  rickety  children.  The 
curve  is  usually  seen  about  the  junction  of  the 
middle  and  lower  thirds  of  the  bones  and  is 
convex  in  an  antero-external  direction.  Some- 
times the  convexity  is  directed  almost  directly 
outwards  and  sometimes  directly  forwards.  In 
the  last  variety  the  edge  of  the  tibia  is  often 
unusually  sharp  and  the  angle  formed  by  the 
two  portions  of  the  tibia  may  be  as  small  as 
ninety  degrees.  In  some  cases  of  genu  valgum 
the  tibiae  and  fibulae  may  be  bent  outwards  in 
their  lower  thirds  instead  of  inwards ;  and  some- 
times the  curve  is  situated  just  below  the  upper 
end  of  the  bones.  The  fibula  is  less  curved  than 
the  tibia  as  a  rule.  The  concavity  of  the 
curves  is  partially  filled  up  by  newly-formed 
bone. 

The  curved  tibiae  seen  in  congenital  syphilis 
present  an  antero-posterior  curve  involving  the 
whole  length  of  the  bones,  ^.  e.  centring  about 
the  middle,  and  the  anterior  border  of  the  bone 
is  thickened  and  rounded. 

Treatment.  This  consists  in  prevention  of  all 
walking  and  standing  and  in  the  use  of  splints. 
The  splints  are  straight  and  made  of  wood  and 
project  below  the  feet,  and  should  alwaj'-s  be 
appUed  to  the  concave  side  of  a  curve,  i.  e.  as 
a  rule  on  the  inner  side  of  the  legs. 

Massage  and  forcible  daily  correction  should 
be  practised  as  in  genu  valgum.  The  rickets 
must  be  treated,  as  so  long  as  this  disease  is 
present  walking  will  tend  to  increase  the 
deformity,  whereas  when  once  the  bones  have 
hardened  walking  can  do  no  harm  and  the 
deformity  mil  tend  to  disappear  in  the  natural 
process  of  growth.  The  necessity  for  operation 
\vill  depend  on  the  severity  of  the  deformity, 
the  age  of  the  child  (to  a  small  extent),  the 
elasticity  of  the  bones,  and  the  appearance  of 
the  epiphyseal  lines  in  a  skiagram.  Operation 
may  take  the  form  of  forcible  correction,  osteo- 
clasis, either  manual  or  mechanical,  or  osteo- 
tomy. In  the  worst  cases  cuneiform  osteotomy 
of  the  tibia  is  the  operation  of  choice,  coupled 
^Yith  simple  division  of  the  fibula. 

Congenital  Dislocation  of  the  Hip. — This  is  a 
deformity  which  is  rarely  recognized  before  a 
child  begins  to  walk.  It  affects  girls  much  more 
commonly  than  boys,  and  may  be  unilateral  or 
bilateral  (two  to  one).  The  fundamental  ana- 
tomical defect  is  a  want  of  proper  development 
of  the  upper  and  posterior  part  of  the  acetabular 
margin.  The  acetabulum  is  smaller  than  it 
should  be,  and  later  becomes  somewhat  tri- 
angular. The  head  of  the  femur  is  large  in 
proportion,  is  flattened  on  its  postero -internal 


aspect,  and  later,  probably  as  a  result  of  osteo- 
arthritic  changes,  becomes  mushroom-shaped. 
The  capsule  surrounds  the  misplaced  femoral 
head,  which  is  not  the  case  in  a  traumatic 
dislocation,  and  there  is  usually  a  constriction, 
or  "  isthmus,"  between  the  acetabular  part  of 
the  joint  cavity  and  that  containing  the  head  of 
the  femur.  The  narrowness  of  this  isthmus 
constitutes  one  of  the  difficulties  met  with  in 
attempts  at  reduction.  The  dislocation  is 
usually  accompanied  by  delayed  ossification  in 
the  pelvis  as  well  as  in  the  femur,  while  the  whole 
limb,  including  the  foot,  may  be  smaller  than 
its  fellow.  The  history  given  will  be  that  of 
a  limp  or  waddle,  according  as  whether  one  or 
both  hips  are  affected,  dating  from  the  time  the 
child  began  to  walk,  while  sometimes  short- 
ness of  the  limb  is  noticed  soon  after  birth. 
The  gait  is  always  strongly  suggestive  of  the 
deformity.  Lordosis  is  always  obvious  in 
bilateral  cases,  but  is  much  less  marked  in  uni- 
lateral cases,  often  being  absent  for  a  few  years. 
In  a  unilateral  case  the  shortness  of  the  limb  is 
at  once  seen  to  be  chiefly  accounted  for  by 
elevation  of  the  trochanter,  which  is  also 
unusually  prominent.  The  movements  of  the 
hip  joint  are  free  and  painless,  except  in  one 
or  two  directions.  Except  occasionally  in  the 
youngest  children,  there  is  Hmitation  of  abduc- 
tion, and  less  commonly  of  inversion.  The 
shortening  varies  from  half  an  inch  to  two  or 
more  inches.  There  is  a  want  of  resistance 
below  the  middle  of  Poupart's  ligament,  and  the 
displaced  head  of  the  femur  can  be  felt  in  front 
of  the  trochanter,  usually  just  below  and  to 
the  outer  side  of  the  anterior  superior  iliac 
spine. 

The  gliding  movement,  "  telescopic  move- 
ment," obtained  by  traction  on  the  limb  assists 
in  confirming  the  diagnosis,  while  Trendelen- 
burg's sign  may  also  be  looked  for.  To  ehcit 
this  sign  the  patient  is  placed  standing  A\dth  her 
back  to  the  surgeon  and  is  told  to  raise  one  leg 
from  the  ground  and  then  the  other.  On 
raising  the  sound  limb  the  gluteal  fold  of  that 
side  is  seen  to  drop  a  little  and  then  remain 
stationary,  while  on  raising  the  dislocated  limb 
the  gluteal  fold  is  raised  with  the  limb.  This 
sistn  is  seen  in  many  abnormal  conditions  of 
the  hip  joint  and  is  not  diagnostic  of  congenital 
dislocation.  The  only  certain  sign  is  the  feeling 
of  the  displaced  head  of  the  femur.  A  skia- 
gram should  invariably  be  taken ;  in  a  fat  baby 
a  certain  diagnosis  may  be  impossible  without 
the  aid  of  X-rays. 

In  bilateral  cases  the  waddling  gait,  the 
lordosis,  the  high  trochanters,  with  the  presence 
of  the  femoral  heads  in  their  abnormal  positions, 
make  a  diagnosis,  as  a  rule,  an  easy  matter. 
Coxa  vara  is  the  deformity  most  likely  to 
bo    mistaken    for   dislocation.      The   diagnosis 
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depends  chiefly  upon  the  position  of  the  head 
of  the  femur. 

Treatment.  This  should  be  left  in  the  hands 
of  surgeons  with  experience  of  this  deformity. 
The  responsibility  of  making  a  diagnosis  at  a 
sufficiently  early  age  to  make  a  cure  possible 
rests  with  the  practitioner.  It  cannot  be  too 
strongly  insisted  upon  that  in  every  doubtful 
case  a  skiagram  should  be  obtained.  Failure 
to  take  this  necessary  step  to  clear  up  a  doubtful 
diagnosis  has  allowed  many  a  case  of  congenita] 
dislocation  to  reach  such  an  age  before  the 
nature  of  the  case  Avas  recognized  that  liope  of 
making  a  perfect  cure  by  operation  becomes  out 
of  the  question. 

The  nature  of  every  case  of  dislocation  should 
at  least  be  suspected  even  if  a  certain  diagnosis 
can  only  be  made  by  means  of  the  X-rays. 
Eighteen  months  to  three  years  is  perhaps  the 
most  suitable  time  to  operate,  but  success  may 
be  achieved  up  to  the  age  of  nine  in  unilateral 
cases,  and  six  in  bilateral.  After,  and  some- 
times before,  these  ages  permanent  reduction 
of  the  dislocation  is  accompanied  by  imperfect 
function,  and  the  results  are  disappointing. 

Results,  perfect  in  every  way,  may  be 
promised  in  the  vast  majority  of  cases  that  are 
dealt  Avith  before  three  years  of  age. 

The  treatment  consists  in  reduction  of  the 
dislocation,  either  by  manipulation,  the  so- 
called  bloodless  method  of  Lorenz,  or  by  open 
operation,  and  fixation  of  the  limb  in  plaster  of 
Paris  for  several  months,  six  or  more.  Walking 
in  the  plaster  case  is  encouraged,  as  well  as 
exercises  and  massage,  which  are  continued 
after  removal  of  the  plaster  till  the  position  and 
function  of  the  limb  are  normal  or  approxi- 
mately so.  H.  A.  T.  F. 

DISEASES    OF    BONES 

Inflammatory  Affections. — The  bones  are  liable 
to  various  grades  of  inflammation,  acute,  sub- 
acute or  chronic,  and  such  conditions  may 
be  caused  by  the  ordinary  pyogenic  bacteria 
(notably  by  the  staphylococci)  or  by  the  germs 
of  specific  disease,  e.  g.  tubercle  or  syphilis.  In 
every  case,  however,  it  is  important  to  notice 
that  it  is  the  soft  parts  connected  with  the  bone, 
i.  e.  the  periosteum,  marrow  or  epiphyseal 
growing  tissue,  which  is  the  primary  seat  of  the 
disease,  whilst  the  dense  parts  of  the  bone  are 
only  affected  secondarily. 

Infective  Osteomyelitis  or  Periostitis. — This  repre- 
sents the  most  acute  form  of  infection  of  a  bone 
by  pyogenic  organisms.  The  following  bacteria 
are  associated  with  it,  their  frequency  being 
in  the  order  mentioned :  staphylococcus  pyo- 
genes aureus  and  albus.  streptococcus  pyo- 
genes, pneumococcus,  bacillus  coli  and  bacillus 
typhosus. 


The  cases  due  to  the  first-named  organism  are 
probably  more  numerous  than  those  caused  by 
all  the  rest. 

The  primary  focus  of  disease  is  usually  the 
growing  vascular  tissue  between  the  epiphysis 
and  the  diaphysis  in  the  long  bones  of  children. 
From  this  point  of  origin  it  may  spread  in 
various  directions,  the  details  of  which  modify 
the  course  and  termination  of  the  disease. 
The  following  are  the  more  important  of  these 
varieties  : — (1)  Local  Periostitis. — The  inflamma- 
tion spreads  outwards,  and  strips  up  the  perios- 
teum over  a  small  area  witliout  extending  right 
up  the  shaft.  (2)  Diffuse  Infective  Periostitis. — 
Suppurative  inflammation  strips  the  periosteum 
off  the  whole  diaphysis,  which  then  necroses. 
(3)  Medullary  Osteomyelitis. — The  inflammation 
spreads  up  the  marrow,  the  veins  of  which 
become  thrombosed,  often  leading  to  pyaemia. 
In  a  later  stage  death  of  the  diaphysis  and 
involvement  of  the  periosteum  follows.  (4) 
Acute  Arthritis. — Suppuration  extends  into  the 
neighbouring  joint  either  by  bursting  through 
the  epiphyseal  cartilage  (in  infants),  by  direct 
extension  into  the  joint  cavity,  e.g.  the  hip  or 
elbow,  or  by  extension  along  soft  tissues, 
e.g.  the  biceps  tendon  leading  into  the 
shoulder-joint.  (5)  Chronic  Abscess.  —  Where 
the  original  infection  has  been  mild  and  its 
focus  of  origin  situated  in  the  centre  of  a  large 
bone,  e.  g.  the  lower  end  of  the  femur  or  the  upper 
end  of  the  tibia,  the  process  may  come  to  an 
end  with  the  formation  of  a  chronic  abscess 
surrounded  by  densely  thickened  bone. 

With  the  exception  of  the  last  two  varieties, 
all  cases  of  this  disease  present  three  stages, 
both  in  their  clinical  course  and  pathological 
progress.  The  first  stage  is  that  of  infection, 
during  which  the  patient  is  acutely  ill,  with 
high  temperature  and  rigors.  Severe  pain  is 
felt  in  the  limb,  which  becomes  swollen  and 
brawny.  Suppuration  is  set  up,  which  sooner 
or  later  strips  up  the  periosteum  more  or  less 
extensively  from  the  shaft  of  the  bone.  During 
this  stage,  lasting  one  or  two  weeks,  acute 
septicaemia  or  pyaemia  may  arise,  particularly 
when  the  causative  organism  is  the  strepto- 
coccus. In  the  second  stage,  after  free  outlet 
has  been  provided  for  the  pus,  whether  by 
nature  or  art,  the  separated  periosteum  begins 
to  lay  down  new  bone.  The  acuteness  of  the 
symptoms,  both  local  and  general,  has  passed 
off,  and  the  danger  of  fatal  complications  is 
much  less.  Eventually  the  periosteum  forms 
an  entirely  new  cylinder  of  bone,  called  the 
involucrum,  which  is  pierced  by  several  openings 
(cloacae)  to  give  vent  to  the  purulent  discharge. 
In  the  third  stage,  the  symptoms  of  which  do 
not  differ  from  those  of  the  second,  the  original 
shaft  of  the  bone,  or  so  much  of  it  as  has  been 
denuded  of  periosteum,  is  separated  from  the 
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surrounding  bone  as  a  dead  sequestrum.  The 
duration  of  this  process  varies  according  to 
the  size  of  the  bone  affected  and  the  extent  of  the 
necrosis,  but  it  is  always  a  matter  of  months. 
If  the  sequestrum  is  removed,  provided  that  1 
there  is  a  free  outlet  for  the  discharge,  the 
cavity  becomes  filled  by  granulation  tissue  and 
recovery  takes  place.  Owing,  however,  to  the 
size  or  inaccessibility  of  the  sequestrum,  or  to 
the  thickness  of  the  involucrum,  this  stage  may 
be  indefinitely  prolonged,  and  there  will  be  a 
liability  for  the  patient  to  succumb  to  a  chronic 
septicaemia  or  to  lardaceous  disease. 

The  treatment  of  this  disease  requires  prompt 
and  energetic  surgical  intervention,  in  order 
to  avert  the  dangers  of  septic  absorption,  to 
Umit  the  amount  of  bone  destroyed,  and  to  cut 
short  the  progress  of  the  illness.  As  soon  as  the 
diagnosis  is  certain,  or  even  reasonably  probable, 
a  free  incision  should  be  made  down  to  the  bone 
through  the  periosteum.  If  this  is  already 
widely  stripped  from  the  shaft,  the  latter  should 
be  removed,  except  in  the  case  of  the  femur  and 
humerus,  and  the  periosteum  may  be  trusted 
rapidly  to  regenerate  it.  If  matters  have  not 
gone  so  far  as  this,  the  end  of  the  diaphysis 
should  be  trephined  or  gouged  away  until  the 
interior  of  the  bone  is  freely  exposed.  If  it 
has  not  been  possible  at  an  early  stage  of  the 
disease  to  remove  the  affected  part  of  the  shaft, 
it  will  be  necessary  to  wait  until  the  involucrum 
has  been  formed  and  the  sequestrum  separated. 
Then  the  cloacae  are  to  be  enlarged  and  the  dead 
shaft  removed. 

Local  Periostitis  and  Osteomyelitis. — When  a 
bone  is  the  seat  of  some  local  trauma,  e.  g. 
a  compound  fracture  or  contused  wound,  a 
localised  inflammation,  suppuration  or  necrosis 
may  result.  Such  conditions  must  be  treated 
on  the  general  principles  laid  down  above,  by 
free  incisions  as  soon  as  suppuration  is  evident, 
and  by  removal  of  dead  bone  as  soon  as 
possible. 

Tuberculous  Disease. — Tuberculous  infection 
of  the  bones  produces  an  exceedingly  slow  and 
chronic  kind  of  inflammation,  which  has  a 
special  predilection  for  cancellous  tissue  and  the 
growing  parts  of  young  bones.  The  slow 
progress  of  this  disease  allows  time  for  the 
dense  parts  of  the  bone  to  become  softened 
and  eroded.  The  most  characteristic  lesion  is 
known  as  Caries,  which  is  in  reality  an  inflamma- 
tory rarefaction.  This  caries  may  be  associated 
with  patches  of  necrosis,  or  with  extensive 
suppuration.  The  suppuration  is,  however, 
of  the  kind  peculiar  to  tuberculous  disease, 
i.  e.  it  is  unassociated  with  the  signs  of  inflam- 
mation, forming  the  so-called  cold  abscess. 
The  pus  from  such  an  abscess  contains  neither 
cells  nor  bacteria  in  a  recognizable  form. 

The  following  bones  are  liable  to  tuberculous 


disease  :    the  vertebrae  (causing  Pott's   disease 
of    the    spine),  the   ribs  (periostitis   with   cold 
abscess),    the   cancellous   bones   of   the   carpus 
and  tarsus,  and  the  phalanges,  pelvis  and  the 
long  bones.     In  the  last  case  it  is  usually  the 
epiphysis  in  which  the  disease  originates,  and 
the  common  result  of  this  is  the  ultimate  infec- 
tion of  the  neighbouring  joint.     The  treatment 
of  tuberculous  bone  disease  is  of  three  kinds : — 
(1)  Rest  of  the  affected  part  with  constitutional 
treatment.     This  is  to  be  given  a  full  trial  in 
all  early  cases.     The  rest  is  attained  by  splints, 
plaster    casing,  or    recumbency    in    bed    with 
weight  extension,  but  the  confinement  to  bed 
must  be  curtailed  as  much  as  possible,  so  that 
the  patient  shall  not  be  deprived  of  fresh  air. 
Usually  a  few  weeks  in  bed  will  suffice  to  lessen 
the    muscle    spasm,    and    then    some    form    of 
retentive  apparatus  can  be  applied  for  months 
or  years.     In  the  meantime,  tuberculin  should 
be  given   according   to   the   general   principles 
laid  down  elsewhere,  and  the  diet  should  be  on 
generous  lines.     (2)  Operation.     As  far  as  the 
tuberculous  disease  of  the  bone  is  concerned, 
operation    will    only    be    indicated    when    the 
above  methods  have  failed  to  arrest  the  disease, 
or  when  a  sequestrum  or  abscess  has  formed 
or    a    pyogenic    infection    occurred.     Such    an 
operation  will  consist  in  free  removal  of  the 
diseased   parts   of   the   bone   where   these   are 
accessible,    scraping    out    of    abscess    cavities, 
removal  of  sequestra  and  filling  up  the  cavity 
left  with  a  paste  containing  iodoform  or  bis- 
muth.    (3)  Amputation    of    a    limb    will    be 
necessary  when  the  disease  has  become  very 
extensive,  destroying    several    joints,    e.g.    the 
carpus  or  tarsus  in  unhealthy  subjects,  or  if 
there   is    intractable    sepsis    causing   hectic    or 
lardaceous  disease. 

Syphilitic  Disease. — In  the  late  stages  of  the 
acquired  as  well  as  the  inherited  disease  any 
or  all  of  the  bones  may  be  affected.  The  only 
form  of  bone  lesion  earlier  than  the  tertiary 
stage  is  a  kind  of  local  periostitis  of  symmetrical 
distribution,  forming  the  so-called  hard  nodes. 
The  two  most  characteristic  affections  of  the 
bones  are  destruction,  ^\ith  formation  of 
gummata  and  a  chronic  osteosclerosis.  In 
cases  where  the  diseased  bone  lies  close  to  a 
cutaneous  or  mucous  surface,  its  covering  is 
generally  broken  sooner  or  later  and  chronic 
septic  changes  supervene. 

The  cranial  bodies,  especially  the  frontal 
and  parietal,  become  the  seat  of  soft  fluctuating 
swellings.  From  these  a  gummy  material 
escapes  and  a  patch  of  bare  bone  is  left  exposed. 
The  surface  of  the  cranium  becomes  furrowed 
and  worm-eaten  by  necrosis  and  periostitis 
going  on  side  by  side.  The  whole  calvarium 
becomes  very  thick  and  dense.  Certain  of  the 
facial  bones,  especially  the  vomer,  ethmoid  and 
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nasal  bones  and  the  hard  palate,  may  be  de- 
troyed  by  sub-mucous  gummata  or  by  the 
extension  of  tertiary  ulceration.  These  changes 
destroy  the  bridge  of  the  nose  and  the  septum, 
and  cause  perforation  of  the  palate. 

The  long  hones  are  very  liable  to  be  affected 
by  a  slow  and  diffuse  osteoperiostitis,  which 
causes  them  to  become  immensely  dense  and 
thick.  The  tibia,  femur,  humerus  and  arm 
bones  are  liable  to  this  affection  in  the  order 
named.  This  lesion  causes  constant  aching 
pain,  which  becomes  much  worse  Avlien  the 
patient  is  warm  in  bed.  It  is  of  indefinite 
duration  and  leaves  permanent  thickening  of 
the  affected  bones. 

The  bony  manifestations  of  syphilis  in  the 
inherited  disease  are  generally  similar  to  those 
just  described,  with  the  following  peculiarities : 
the  skull  presents  thick  bosses  (Parrot's  nodes), 
with  intervening  areas  of  defective  ossification. 
The  bridge  of  the  nose  falls  in  and  the  palate 
becomes  narrow,  high  and  arched,  owing  to  the 
destruction  of  the  septum  nasi. 

Acute  Epiphysitis  may  occur  in  the  first  year 
of  life,  it  may  produce  separation  of  the 
epiphyses  or  acute  arthritis.  The  epiphyses 
adjoining  the  knees,  elbows  and  wrists  are  those 
chiefly  liable  to  this  affection,  which  is  often 
symmetrical. 

Treatment.  Apart  from  the  general  treatment 
of  the  disease,  there  is  but  little  to  be  done  in 
the  way  of  direct  surgical  intervention  for 
syphilitic  bones.  Operative  interference  with 
gummata  or  chronic  osteitis  is  very  unlikely  to 
do  good  and  involves  the  great  danger  of  I 
introducing  septic  infection. 

Achondroplasia.  —  This  disease  consists  in  a 
defective  growth  of  all  the  bones  which  develop 
from  cartilage.  It  is  often  hereditary,  but  its 
results  do  not  become  manifest  until  some  years 
after  birth.  The  shafts  of  the  long  bones  do 
not  grow  in  length,  owing  to  the  defect  in  the 
epiphyseal  cartilages,  but  they  attain  their 
normal  thickness  by  growth  from  the  periosteum. 
The  general  effect  of  this  is  to  make  the  adult 
a  short  and  thickset  dwarf;  and  whilst  the  [ 
cranium  is  normal  the  face  and  jaws  are  ' 
stunted. 

Osteomalacia. — This  consists  in  a  softening  i 
of  the  bones,  which  results  in  bending  and 
fractures.  In  almost  all  cases  its  victims  are 
women  in  whom  the  disease  begins  during 
pregnancy.  Its  onset  is  accompanied  by  deep-  ' 
seated  pain  in  the  spine,  pelvis  and  leg  bones 
with  emaciation  and  exhaustion.  The  limbs 
become  bent  or  broken  and  the  pelvis  deformed. 
Its  treatment  is  by  oophorectomy,  it  being 
presumed  that  the  internal  secretion  of  the 
ovaries  is  responsible  for  the  disease. 

Osteitis  Deformans. — A  rare  disease  affecting 
old  men,  in  which  the  long  bones  become  bent 


and  thickened,  Math  severe  aching  pain.     The 
skull  becomes  thickened  and  enlarged. 

Acromegaly. — A  condition  of  bony  overgrowth 
beginning  in  young  adult  life,  affecting  the  jaw, 
hands  and  feet,  as  well  as  the  long  bones,  and 
leading  to  gigantism.  It  is  associated  with 
overgrowth  of  the  anterior  part  of  the  pituitary 
body.  It  is  often  accompanied  by  headache, 
lassitude  and  some  abeyance  of  the  sexual  ^ 
functions.  j 

New  Growths  of  Bones. — The  only  certainly 
innocent  tumours  of  bone  are  cartilaginous  or 
bony  outgrowths.  Chondromata  and  cancellous 
exostoses  arise  as  multiple  outgrowths  from  the 
neighbourhood  of  the  epiphyseal  cartilages,  and 
principally  from  those  near  the  shoulder,  wrist 
and  knee.  The  chondromata  also  affect  the 
bones  of  the  hands  and  feet  in  rickety  children. 
A  very  hard  kind  of  tumour  is  the  ivory  ex- 
ostosis which  grows  only  from  the  bones  of  the  i 
face,  particularly  the  lower  jaw  and  bones 
round  the  orbit.  The  treatment  of  all  these 
should  be  removal  in  those  cases  where  they  , 
cause  pain  or  disfigurement.  \ 

Malignant  Tumours:  Sarcoma. — This  tumour 
may  begin  to  grow  from  the  periosteum  or  from 
the  cancellous  tissue  in  the  interior  of  bones. 
It  is  usually  a  soft,  rapidly  growing  tumour  of  the 
most  intense  malignancy.  It  often  begins  at 
the  site  of  some  injury,  and  is  especially  liable 
to  affect  the  jaw  or  any  of  the  long  bones  of 
the  limbs,  the  femur  being  perhaps  its  com-  j 
monest  situation.  At  first  it  is  very  difficult  to  j 
distinguish  from  an  inflammatory  affection,  e.  g.  j 
local  periostitis  or  tuberculosis.  Its  compara- 
tive painlessness,  together  with  its  rapid  and 
steady  growth,  are  the  most  characteristic  dis- 
tinguishing features.  Treatment  is  by  free 
removal,  i.e.  by  amputation  of  the  jaw  or  limb. 
In  a  few  cases  the  injection  of  Coley's  fluid  has 
brought  about  a  cure. 

Myeloma. — This  is  a  much  less  malignant  type 
of  growth  than  the  last.  It  always  begins  in 
the  interior  of  the  bones,  where  it  produces  a 
steady  enlargement,  the  overlying  bones  becom- 
ing expanded  and  as  thin  as  an  eggshell.  The 
growth  is  very  soft  and  vascular  and  contains 
a  number  of  multinucleated  giant  cells.  It 
occurs  in  the  jaws  as  a  growth  which  f ungates 
from  an  empty  tooth  socket  (epulis),  or  as  a 
central  growth  from  the  limb  bones,  especially 
those  ends  adjoining  the  shoulder,  wrist  or 
knee  joints.  The  treatment  is  by  free  local 
removal. 

Secondary  Malignant  Growth. — This  is  usually 
a  carcinoma  and  occurs  most  frequently  in 
the  comparatively  chronic  cases  of  this  disease, 
e.g.  scirrhus  of  the  breast.  Its  commonest 
situation  is  in  the  humerus,  vertebrae  or  femur, 
and  it  causes  spontaneous  fractures,  which  may, 
however,  unite.  E.  W.  H.  G. 
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f  JOINTS,   EXCLUDING   TUBERCLE 

i  The  non-tuberculous  diseases  of  joints  may  be 
1  due  directly  or  indirectly  to  microbic  infection, 
as  in  the  case  of  septic,  gonorrhceal  or  syphilitic 
arthritis ;  or  they  may  be  non-infective  in  origin, 
Hke  traumatic  synovitis  or  haemarthrosis. 
Tuberculous  inflammation  itself  is  only  a  form 
of  infective  disease  which  has  gained  somewhat 
undue  prominence  on  account  of  the  frequency 
,    with  which  it  occurs  in  civilized  countries. 

Synovitis 

The  synovial  membrane  is  the  most  vascular 
tissue  in  a  joint,  and  it  is  therefore  the  most 
easily  inflamed.  Some  degree  of  synovitis  is 
present  in  every  inflamed  joint,  but  the  char- 
acter of  the  synovial  effusion  varies  greatly, 
in  some  cases  it  is  abundant  and  watery,  as  in 
hydrops ;  in  other  cases  it  is  viscid,  as  in  osteo- 
arthritis, and  in  yet  other  cases  it  is  scanty  and 
plastic,  that  is  to  say,  it  readily  allows  adhesions 
to  be  formed  within  the  joint.  It  is  met  with 
in  its  simplest  form  when  it  is  the  result  of  a 
sprain.  The  joint  becomes  swollen  and  painful, 
but  the  swelling  quickly  subsides  in  persons 
who  are  ordinarily  healthy  and  leaves  a  normal 
joint.  Rest  for  a  short  time,  followed  by 
massage  and  passive  movement,  is  usually  the 
only  treatment  required  in  cases  of  traumatic 
synovitis.  But  there  is  an  injury  to  the  knee 
which  is  so  often  treated  as  a  simple  sprain  and 
with  such  very  unsatisfactory  results  that  it  is 
worthy  of  more  detailed  consideration.  It  is 
known  as  "  internal  derangement  of  the  knee 
joint,"  and  it  was  first  described  by  Wflliam 
Hey  (1736-1819),  the  great  Leeds  surgeon. 

Displaced  Semilunar  Cartilage 

The  condition  described  by  Hey  is  now  known 
to  be  caused  by  an  injury  to  one  or  other  of  the 
semilunar  cartilages  of  the  knee.  The  accident 
is  more  frequent  now  than  it  used  to  be,  appar- 
ently owing  to  the  greater  prevalence  of  athletics, 
for  the  patients  usually  state  that  it  happened 
in  the  gymnasium  or  on  the  football  field.  It 
occurs,  therefore,  more  frequently  in  men  than 
in  women  and  the  internal  semilunar  cartflage 
is  more  often  injured  than  the  external.  The 
cause  is  nearly  always  a  sudden  twist  of  the 
joint  whilst  the  knee  is  in  a  state  of  partial 
flexion. 

Symptoms.  The  injury  is  followed  at  once  by 
a  painful  locking  of  the  joint,  which  is  usually 
sufficient  to  bring  the  patient  to  the  ground. 
The  locking  may  be  only  temporary,  when  the 
patient  is  able  to  limp  home ;  or  the  joint  may 
remain  fixed  in  flexion  or  extension — partial  or 
complete — untfl  it  is  set  free  by  skilled  manipu- 
lation, which  may  require  an  ansesthetic  before 
it  is  successful.     The  injury  is  always  followed 


by  a  serious  synovitis,  but  its  great  and  distin- 
guishing characteristic  is  the  tendency  to  re- 
currence from  quite  trivial  causes  when  there 
has  been  one  ^^'eU-marked  attack. 

Diagnosis.  The  history  of  the  accident,  the 
fixation  of  the  joint,  and  the  recurrence  of  the 
locking  is  sufficient  to  estabhsh  the  diagnosis, 
but  in  spite  of  this  the  accident  is  nearly  always 
treated  as  a  simple  sprain.  Rest,  extension  of 
the  joint  by  means  of  a  back  splint,  and  the 
use  of  evaporating  lotions  serve  to  subdue  the 
synovitis,  but  unless  the  nature  of  the  injury  is 
diagnosed  the  cure  is  incomplete. 

Morbid  Anatomy.  Examination  of  many 
joints  shows  that  several  different  conditions 
may  produce  similar  symptoms  and  that  the 
severity  of  the  accident  bears  no  necessary 
relation  to  the  extent  of  injury  to  the  cartilage. 
In  the  simplest  cases  the  wrenching  of  the  joint 
may  produce  a  mere  sUpping  of  the  cartilage  as 
a  whole,  due  to  a  tearing  of  the  fibres  of  the 
coronary  Hgament,  which  attaches  it  to  the  head 
of  the  tibia.  In  other  cases  the  cartflage  may 
be  torn  across.  The  torn  ends  may  lie  flat  and 
in  good  apposition,  causing  but  little  incon- 
venience until  an  additional  wrench  may  dis- 
place one  or  other  fragment  and  lead  to  inter- 
ference with  the  movement  of  the  joint.  The 
torn  ends  are  sometimes  twisted  or  tilted  upon 
themselves,  so  that  they  He  vertically  instead  of 
flat  in  the  joint.  The  cartflage  may  be  torn  into 
several  pieces  transversely,  or  it  may  even  be 
torn  into  ribbons  concentrically.  It  seems  prob- 
able that  displacement  of  the  internal  cartflage 
is  usually  associated  with  some  laceration  of  the 
internal  lateral  ligament  of  the  joint. 

Prognosis.  When  a  semflunar  cartflage  has 
been  displaced  in  the  knee  it  may  become  fixed 
again,  and  it  is  quite  possible  for  a  torn  cartflage 
to  repair  itself  by  firm  fibrous  tissue.  It  is 
desirable,  therefore,  to  replace  the  cartflage  as 
accurately  as  possible  in  position  and  to  keep 
the  leg  at  rest  untfl  time  is  aUowed  for  repair. 
Repeated  recurrence,  incomplete  rehef  of  the 
symptoms,  or  continued  hampering  of  the  move- 
ments of  the  joint  call  for  operative  measures, 
and  the  prognosis  of  operation  is  good  if  care  be 
taken  to  avoid  septic  infection.  The  wound 
heals  easfly  and  there  is  free  movement  in  the 
joint  afterwards. 

Treatment.  It  is  impossible  to  tell  the  exact 
nature  of  the  injury  to  the  joint  immediately 
after  the  accident  which  causes  it.  But  when 
the  patient  is  seen  shortly  after  the  accident, 
and  there  is  reason  to  suspect  that  the  internal 
semflunar  cartflage  has  been  torn  or  displaced, 
a  deliberate  attempt  should  be  made  to  manipu- 
late the  joint  untfl  the  patient  regains  complete 
freedom  of  movement.  The  proper  manipu- 
lation in  these  cases  is  acute  flexion,  lateral 
deviation  and  rotation  inwards  followed  by  full 
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Haemarthrosis 

A  passive  haemarthrosis,  coming  on  without 
adequate  cause,  is  usually  haemophilic  in  origin 
(see  Hcemophilia).  It  occurs  in  children  and 
young  adults,  with  the  history  that  the  patient 
bruises  easily  or  that  he  is  "a  bleeder."  The 
knees,  ankles,  wrists  or  elbows  become  hot, 
swollen  and  painful,  and  the  body  temperature 
may  be  raised.  Fluctuation  can  be  obtained, 
and  it  is  often  difficult  to  avoid  making  a  diag- 
nosis of  suppurative  synovitis,  or  acute  rheuma- 
tism. Evidence  of  bruising  over  the  affected 
joints  or  in  other  parts  of  the  body,  coupled  with 
a  history  of  previous  attacks  in  the  same  child 
or  in  other  members  of  the  family,  may  prevent 
so  disastrous  a  mistake.  The  treatment  con- 
sists in  keeping  the  joint  absolutely  at  rest  until 
the  swelling  has  subsided.  This  is  best  done  by 
enclosing  it  in  a  poroplastic  or  plaster  of  Paris 
case.  Massage  should  be  ordered  early.  When 
Loose  cartilages  in  joints  produce  symptoms      a  joint  has  been  repeatedly  affected  by  passive 


extension.  The  joint  is  afterwards  fixed  in  full 
extension  until  the  effusion  subsides,  after  which 
the  patient  is  allowed  to  walk,  precautions  being 
taken  to  prevent  any  lateral  strain.  If  these 
methods  fail,  or  when  the  original  condition  has 
been  badly  treated  and  the  patient  is  left  with  a 
chronically  inflamed  joint  which  is  insecure, 
painful  and  locking,  an  arthrotomy  should  be 
performed  and  the  cartilage  should  be  removed. 
It  is  best  to  do  the  operation  with  the  leg 
hanging  over  the  end  of  the  table.  It  is  more 
important  to  remove  the  anterior  portion  of  the 
cartilage  than  the  posterior.  It  is  better  not 
to  put  on  a  splint  after  the  operation,  and  the 
surgeon  should  bear  in  mind  that  the  operation 
is  attended  with  much  pain,  which  will  be 
diminished  in  proportion  to  the  care  with  which 
he  stops  the  bleeding  before  closing  the  capsule. 

Loose  Cartilages 


1 


which  may  easily  be  mistaken  for  those  of  a 
slipped  cartilage  when  they  occur  in  the  knee. 
But  they  are  also  found  in  other  joints,  more 
especially  the  elbow,  shoulder  and  hip.  They 
produce  locking  and  w^eakness  of  the  joint,  but 
there  is  usually  no  history  of  injury.  It  often 
happens,  too,  that  the  patient  knows  of  the 
existence  of  the  loose  cartilage  and  is  able  to 
make  it  project  beneath  the  skin  and  capsule 
of  the  articulation. 


haemorrhages  the  articular  cartilages  become 
seriously  injured,  the  articular  ends  of  the  bone 
become  "  lipped,"  the  synovial  membrane  is 
thickened  and  blood-stained,  and  the  naked-eye 
appearances  are  somewhat  similar  to  those  seen 
in  advanced  osteoarthritis.  The  movements 
of  the  joints  are  materially  impaired  or  may  be 
wholly  lost.  They  are  usually  painful.  Fresh 
horse  serum  in  ten  c.c.  doses,  either  injected  or 
given  by  the  rectum  as  an  enema,  has  sometimes 


These   cartilages   always   consist   of   hyaline  ;  yielded  good   results.     The   dosage   should   be 

cartilage.     They   are   formed   in   the   synovial  considered  most  carefully  as  dangerous  symptoms 

fringes,  or  in  rarer  cases  they  may  be  a  portion  may   arise   from   frequent   administration   (see 

of  the  articular  cartilage  itself  which  has  been  Anaphylaxis). 


separated  by  a  slow  process  of  exfoliation. 
They  are  usually  single,  but  are  sometimes  very 
numerous.  The  treatment  consists  in  removing 
the  cartilage,  taking  the  precaution  to  fix  it 
before  the  patient  is  anaesthetized,  as  it  some- 
times happens  that  the  cartilage  slips  into 
the  recesses  of  the  joint,  where  it  is  difficult 
to  find  it. 

Suppurative  Synovitis 

Suppurative  synovitis  is  more  frequently  a 
process  of  secondary  infection  in  cases  of  pyaemia 
than  the  result  of  direct  wounds  of  joints. 
When  a  large  joint  like  the  knee  or  shoulder  is 
involved  there  is  great  constitutional  disturbance, 
with  localised  pain,  swelling,  redness  and  heat. 
The  joint  should  be  laid  open  freely  and  in  such 
a  manner  as  to  secure  effective  drainage.  It 
should  be  drained  by  tubes  rather  than  by  gauze 
wicks,  and  even  long-continued  drainage  does 
not  necessarily  lead  to  anchylosis,  though  there 
is  generally  some  impairment  of  movement  due 
to  fibrous  thickening.  Massage  and  passive 
movements  of  the  joints  should  be  employed 
as  soon  as  the  active  inflammation  has  dimin- 
ished. 


Syphilitic 
Syphilis   often 


Diseases  of  Joints 

causes  inflammation  of  the 
various  tissues  entering  into  the  formation  of 
the  joints,  but  its  influence  in  producing  disease 
in  them  has  only  lately  been  recognized,  since  it 
was  long  described  with  tuberculous  disease 
under  the  general  classification  of  white  swelling 
— tumor  albus.  It  is  indeed  a  question  whether 
a  syphilitic  inheritance  does  not  sometimes  pre- 
dispose to  tuberculous  joint  trouble,  or  whether 
those  who  have  suffered  from  tuberculous  arth- 
ritis in  their  youth  will  not  be  more  liable  to 
gummatous  synovitis  if  they  afterwards  acquire 
syphilis.  The  earliest  sign  of  joint  trouble  in 
acquired  syphilis  may  be 

Arthralgia  or  Neuralgia 

Symptoms.  The  patient  complains  of  a 
neuralgic  pain  first  felt  a  few  weeks  after  in- 
oculation and  in  some  cases  even  before  the 
appearance  of  any  other  secondary  symptoms. 
The  pain  may  be  diffused  over  the  whole  joint 
or  localised  over  various  points.  It  is  worse 
at   night    than   in    the    daytime,    and    carefu 


GENERAL  SURGERY 


695 


GUMMATOUS   ARTHRITIS 


examination  fails  to  show  signs  of  any  local 
inflammation. 

Diagnosis.  The  persistence  of  the  pain,  the 
absence  of  fever  or  swelling  of  the  joints,  and 
the  failure  of  salicylates  to  relieve  it  should  dis- 
tinguish syphilitic  arthralgia  from  rheumatism. 
Gonorrhoeal  arthritis  is  accompanied  by  signs 
of  local  inflammation,  it  is  generally  limited  to 
a  single  large  joint,  and  the  pain  is  much  greater. 

Treatment.  Left  untreated  or  treated  in- 
correctly the  neuralgia  lasts  indefinitely,  but  the 
administration  of  mercury  in  the  usual  medicinal 
doses  speedily  cures  it,  and  even  the  local  appli- 
cation of  mercurial  ointment  under  the  mistaken 
notion  that  it  is  tuberculous  in  origin  may 
accidentally  give  relief. 

Syphilitic  Synovitis 

Synovitis  occurs  in  acquired  syphilis  in  two 
forms,  the  one  is  painful  and  intermittent,  the 
other  chronic  and  painless.  The  painful  form 
is  characterized  by  the  rapid  effusion  of  fluid 
into  one  of  the  larger  joints.  It  is  a  secondary 
manifestation,  and  there  is  not  much  difficulty 
in  recognizing  its  cause,  as  other  signs  of  second- 
ary syphilis  are  always  present.  The  treatment 
consists  in  giving  mercury  either  alone  or  in 
combination  with  potassium  iodide,  the  swollen 
joint  being  strapped  with  Scott's  dressing  or 
some  other  ointment  containing  mercury. 

Chronic  synovitis  runs  its  course  with  so  little 
pain  that  it  is  generally  discovered  accidentally. 
It  is  more  common  in  women  than  in  men,  the 
knees  are  most  often  affected,  and  the  swelling  is 
symmetrical. 

Examination  shows  that  there  is  considerable 
serous  effusion,  but  the  affected  joints  are  never 
tense  nor  are  they  equally  swollen.  There  is 
neither  heat,  tenderness  nor  any  great  limitation 
of  movement.  The  affection  runs  a  very  chronic 
course,  it  is  apt  to  recur,  destructive  changes 
occur  in  the  joint  and  ankylosis  may  take 
place. 

Treatment.  The  ordinary  measures  of  rest, 
strapping  and  mercury  should  be  tried  first. 
If  the  condition  remains  stationary  in  spite  of 
treatment,  or  if  increased  creaking  on  movement 
shows  that  the  inflammatory  changes  are  pro- 
gressive, it  may  be  necessary  to  open  the  joint 
and  allow  the  synovial  fluid  to  escape. 

Symmetrical  Synovitis  of  Children 
A  similar  condition  occurs  in  children  with 
inherited  syphilis.  It  was  described  by  Mr.  H. 
H.  Glutton  in  1886,  and  such  children  are  often 
said  to  have  "  Glutton's  joints."  The  knees  and 
shoulders  are  affected  most  frequently,  but  the 
ankles  and  wrists  are  sometimes  involved.  The 
average  age  of  the  children  is  thirteen  and  they 
are  usually  between  eight  and  fifteen  years  old. 
The  synovitis  is  characterized  by  its  symmetry, 


freedom  from  pain,  long  duration  and  the  amount 
of  movement  which  remains  in  the  joints 
throughout  the  whole  course  of  the  attack. 
There  are  often  other  symptoms  of  inherited 
syphilis.  Interstitial  keratitis  accompanies  or 
precedes  the  synovitis  in  a  large  proportion  of 
cases. 

Course.  The  swelling  may  remain  unchanged 
for  many  months,  and  neither  the  application  of 
splints  nor  prolonged  rest  seem  to  relieve  the 
condition.  The  chronic  character  of  the  swelling 
is  interrupted  from  time  to  time  by  periods  of 
active  increase  without  any  apparent  cause,  and 
relapses  may  occur  even  when  the  patient  seems 
to  be  cured. 

Diagnosis.  The  condition  may  be  distin- 
guished from  tuberculous  synovitis  by  its 
symmetry,  by  the  absence  of  wasting  of  the 
limb,  by  a  much  slighter  tendency  to  ulceration 
and  consequently  by  freedom  from  pain,  and 
lastly  by  the  absence  of  the  triple  displacement 
which  is  so  marked  a  feature  in  chronic  tuber- 
culous disease  of  the  knee  when  it  has  lasted  for 
some  length  of  time.  The  diagnosis  between 
syphilitic  and  tuberculous  synovitis  is  some- 
times so  difficult  that  it  is  necessary  to  employ 
Wassermann's  test  or  to  inoculate  a  guinea  pig 
with  some  of  the  synovial  fluid. 

Treatment.  The  treatment  consists  in  strap- 
ping the  affected  joints  with  mercurial  ointment 
whilst  mercury  and  iodide  of  potassium  are 
given  simultaneously.  The  fluid  is  then  rapidly 
absorbed  and  the  thickened  synovial  membrane 
returns  to  its  natural  condition  after  a  longer  or 
shorter  period.  When  these  measures  fail — • 
and  they  do  so  more  often  in  cases  of  simple 
hydrops  than  in  those  where  the  synovial  mem- 
brane is  markedly  thickened — it  is  best  to  open 
the  joint  and  let  out  the  synovial  effusion. 

Gummatous  Arthritis 

Gummatous  inflammation  of  the  joints  occurs 
both  in  acquired  and  inherited  syphilis,  the  stress 
of  the  disease  falling  sometimes  upon  the  syno- 
vial membrane  and  sometimes  upon  the  bone 
itself. 

The  knee  is  most  often  affected  and  the 
inflammation  is  generally  confined  to  a  single 
joint.  The  patient  complains  that  the  joint  is 
swollen  and  that  it  moves  awkwardly  on  account 
of  its  size,  though  it  is  not  necessarily  painful. 

Examination  of  a  case  of  gummatous  synovitis 
shows  at  first  sight  that  the  joint  bears  a  close 
resemblance  to  tuberculous  inflammation.  It 
is  distinguished  from  this  disease  by  the  absence 
of  wasting  of  the  limb,  because  there  has  been 
no  disuse,  and  by  the  freedom  with  which  the 
joint  is  employed  for  its  ordinary  purposes. 
The  disease,  too,  is  often  associated  with  other 
evidence  of  syphilis,  for  there  may  be  rupia, 
nodes,  gummatous  ulcers,  caries  and  necrosis. 
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When  gummatous  synovitis  is  seen  in  children  pupil,  iuco-ordination,  absent  knee-jerks,  with 

it  is  distinguished  from  tuberculous  synovitis  gastric  crises  and  lightning  pains, 

by  the  slower  course,  less  pain,  better  move-  The  affection  is  rarely  painful,  and  the  first 

ment,  less  wasting  of  the  Hmb,  as  well  as  by  the  signs  usually  take  the  patient  by  surprise,  though 

slighter  tendency  towards  suppuration  and  fun-  he  may  have  felt  some  lightning  pains  in  the 

gation.     The  cartilage  remains  unaffected  for  neighbourhood  of  the  joint  which  he  has  attri- 

a  long  time,  and  there  are  consequently  no  start-  buted  to  "  rheumatism."     The  onset,  therefore, 

ing  pains  to  awaken  the  patient  when  he  falls  always  seems  abrupt,  and  it  may  be  so  sudden 

asleep  and  cause  the  "  night  screaming  "  which  that  a  patient  falls  owing  to  his  legs  giving 

is   so   characteristic   a   feature   in   tuberculous  way  beneath  him  as  he  walks  or  he  complains 

arthritis  of  the  knee  and  hip.  that  he  has  dislocated  the  joint  or  even  broken 

Treatment.     These  cases  of  gummatous  syno-  the  bone  without  knoAving  how  the  accident 

vitis   respond    very   readily    to    treatment    by  happened. 

mercury,  even  though  the  patient  be  allowed  to  Signs.     Examination  of  the  joint  shows  that 

go  about  his  ordinary  work,  whether  at  school  it  is  swollen  and,  if  it  is  seen  early,  the  swelling 

or  in  business.     It  should  be  remembered,  how-  is  limited  to  the  joint,  though  the  whole  limb 

ever,  that  in  a  certain  proportion  of  cases  there  becomes  swollen,  and  sometimes  so  rapidly  as 

is  a  true  tuberculous  infection  superadded  to  to  make  it  probable  that  the  capsule  of  the  joint 

the  gummatous  infiltration  of  the  tissues,  and  has  given  way  and  has  allowed  extravasation 

that,  as  the  French  say,  "syphilis  has  made  the  of  the  synovial  fluid  into  the  cellular  tissues, 

bed  on  which  tubercle  is  born."  The  swelling  reaches  a  maximum  in  a  few  days 

and  diminishes  slowly.     A  skiagram  shows  that 

Chondro- Arthritis  ^j^g  joint  is  completely  disorganized,  partly  from 

Chondro-arthritis  is  that  condition  in  which  absorption  of  the  articular  ends  of  the  bones, 

the    articular    cartilages    are    destroyed    by    a  and  partly  from  disintegration  of  the  ligaments, 

process    of     serpiginous    ulceration    which    is  The  joint   can  therefore   be   moved   in   many 

generally  associated  with  gummatous  periostitis  abnormal  directions  so  freely  that  it  is  said  to  be 

and  in  which  the  bones  are  secondarily  affected.  "  flail-like."     In  spite  of  this  abnormal  mobility 

It  is  fortunately  a  very  rare  condition  and  is  one  the  patient  goes  about  with  comparativefreedom, 

of  the  last  manifestations  of  inherited  S5rphilis.  only  complaining  of  the  weight  of  the  limb  and 

The    diagnosis    is    not    difficult.     The    patient  that  he  is  easily  tired.     Very  little  muscular 

shows  signs  of  inherited  disease  and  the  skia-  wasting  occurs  so  long  as  the  patient  uses  his 

grams  of  the  affected  joints  show  characteristic  limbs,  but  in  the  later  stages  theinco-ordination, 

appearances.      Treatment  in  the  later  stages  is  shortening  and  weakness  of  the  limb  cause  the 

not  of  much  use,  but  in  the  earlier  conditions  the  patient  to  be  bedridden.    The  arthropathy  here 

effects  of  Salvarsan  may  be  tried  if  the  injections  described  is   the   ordinary  hypertrophic  form, 

be  afterwards  followed  by  a  course  of  mercury,  but  there  exists  a  rarer  atrophic  variety  in  which 

„  ,   ,.     .  ,,         ,,  there  is  more  or  less  complete  wasting  of  the 

Tabetic  Arthropathy  ^^^^  ^f  ^1^^  bones. 

Charcot's  disease  of  the  joints  is  so  frequently  Treatment.      The    treatment    of     Charcot's 

associated  with  a  previous  history  of  syphilis  disease  can  only  be  palliative.     Massage  and 

that  it  is  impossible  to  disbelieve  that  the  spiro-  passive   movement   may   be   employed  in   the 

chsete  pallida  stands  in  causal  relation  to  the  earlier  stages ;  complete  rest  and  the  application 

nervous  changes  which  produce  it.  of  a  well-moulded  leather  splint  are  useful  in 

A  single  joint  is  usually  affected,  though  the  the    later    stages.     Operative    interference    is 

changes  are  sometimes  bilateral.     The  knees,  not  to  be  recommended  unless  the  joint  is  very 

ankle,  hip  and  tarsal  bones  are  affected  more  painful  and  all  other  means  have  been  exhausted, 

often  than  the  shoulders,  elbows  and  wrist.     A  Neither  mercury  nor  arsenic  nor  iodide  of  potas- 

few  cases  are  recorded  where  the  articulation  slum    have    any    influence    in    retarding    the 

of  the  lower  jaw  has  been  involved.     It  occurs  progress  of  the  arthropathy, 

in  men  as  often  as  in  women,  and  the  joint  c    •             r 

affected  seems  to  be  determined  by  the  character  Syrmgomyelia 

of  the  patient's  occupation,  for  the  joint  most  The  joint  lesions  occurring  in  syringomyelia 

used  is  most  likely  to  show  signs  of  disease,  form  an  interesting  group.     The  changes  are 

In  132  cases  of  tabetic  arthropathy  the  joint  associated  with  a  destruction  of  the  grey  matter 

was  affected  twenty-one  times  during  the  pre-  of  the  spinal  cord  due  to  degenerative  changes 

monitory  period  of  tabes;    thirty-eight  times  in  the  neuroglia.     The  degeneration  results  in 

between  the  first  and  fifth  years ;    thirty-two  the  formation  of  spaces  close  to  the  central 

times  between  the  fifth  and  tenth  years,  and  canal  of  the  cord,  into  which  they  sometimes 

forty-one  times  after  the  tenth  year  from  the  open.     The  disease  is  usually  confined  to  the 

initial  symptoms  of  tabes,  viz.  Argyll-Robertson  upper  part  of  the  cord.     The  shoulder,  elbow, 
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wrist  and  vertebral  column,  therefore,  are 
affected  more  often  tlian  the  other  joints.  Men 
are  more  frequently  affected  than  women. 

The  initial  symptoms  are  not  very  dissimilar 
to  those  of  Charcot's  disease.  The  joint  swells 
suddenly  and  painlessly  without  heat  or  redness, 
and  the  effusion  may  disappear  equally  rapidly. 
Sooner  or  later  spontaneous  dislocation  occurs, 
and  in  time  the  joint  is  markedly  deformed. 
The  process  is  painless  throughout  and  is  often 
associated  Avith  suppuration,  the  suppurative 
process  starting  in  accidental  lesions  which  have 
been  left  untreated  because  they  have  not  been 
felt.  The  joint  affection  also  occurs  in  an  atro- 
phic form,  in  which  extensive  portions  of  the 
bone  are  absorbed,  as  Avell  as  in  the  more  usual 
hypertrophic  variety.  Fractures  and  altera- 
tions in  the  shape  of  the  affected  bones  are 
not  uncommon.  The  cause  of  the  disease 
is  wholly  unknown,  though  injury  is,  as  usual, 
invoked. 

Syringomyelic  arthropathy  may  be  distin- 
guished from  the  tabetic  form  in  well-marked 
cases  by  ascertaining  that  the  patient  has 
diminished  sensibility  or  even  complete  anaes- 
thesia for  touch,  pain  or  heat.  The  hands  nearly 
always  show  signs  of  trophic  disturbance,  and 
lateral  curvature  of  the  spine  is  an  almost 
constant  feature.  A  skiagram  will  distinguish 
between  the  lesions  of  joints  in  syringomyelia 
and  the  swelling  in  their  neighbourhood  caused 
by  periosteal  and  chondrifying  sarcomata. 

The  treatment  must  be  wholly  symptomatic 
and  on  the  principle  that  the  parts,  being  in- 
sensitive, are  liable  to  serious  injury  and  that 
the  patient  has  very  slight  power  of  resistance 
to  micro bic  infection. 

Osteoarthritis 

The  term  osteoarthritis  is  convenient  for 
clinical  purposes  as  it  includes  a  number  of 
forms  of  joint  disease  which  have  a  general 
resemblance  to  each  other  but  are  of  wholly 
different  origin  and  reach  a  similar  end  by  a 
variety  of  pathological  processes.  The  picture 
called  up  by  the  term  osteoarthritis  is  a  painful 
affection  of  one  or  more  joints  in  a  person  ad- 
vanced in  years,  very  chronic  in  the  course  it 
runs,  associated  with  alteration  in  the  shape  of 
the  joint,  with  creaking  and  with  impairment  of 
movement.  It  is  associated  with,  and  is  perhaps 
caused  by,  the  absorption  of  toxins,  the  micro- 
organisms Avhich  produce  them  being  situated 
in  the  alimentary  canal,  as  in  those  who  are 
habitually  constipated,  in  the  mucous  membrane 
of  the  mouth,  as  in  persons  with  pyorrhoea,  or 
in  the  genito-urinary  tract,  as  in  cases  of  leucor- 
rhcea  or  gonorrhoea.  Osteoarthritis  may  follow 
purely  mechanical  injuries,  for  it  is  seen  after 
fractures  involving  the  joints,  after  disloca- 
tions, and  as  a  result  of  repeated  haemarthrosis 


in  cases  of  haemophilia.  It  is  common  after 
injuries  to  the  nerves  and  as  an  arthropathy 
connected  with  disease  of  the  central  nervous 

i  system. 

Symptoms.  It  is  often  difficult  to  fix  the  time 
at  which  the  first  symptoms  of  a  chronic  osteo- 
arthritis first  showed  themselves,  although  in 
some  cases  the  affection  begins  suddenly.  The 
patient  complains  in  the   more   chronic  cases 

i  that  he  has  a  little  stiffness  or  burning  pain  at 
some  one  point  in  a  large  joint.  The  stiffness 
wears  off  with  use  and  the  pain  varies  with  his 
state  of  health  and  with  the  weather,  so  that 
he  looks  upon  it  as  "rheumatic."  The  relief 
obtained  from  aspirin  confirms  him  in  the 
diagnosis,  Avhilst  the  locally  tender  spot  is  cured 
temporarily  by  the  counter  irritation  of  a  small 

j  blister.     But  the  practitioner  should  not  content 

I  himself  with  merely  treating  symptoms.  He 
should  make  a  resolute  attempt  to  ascertain  and 
treat  the  cause,  although,  in  spite  of  every  effort, 
there  will  always  be  some  cases  which  appear, 
in  the  present  state  of  our  knowledge,  to  be 

i  idiopathic. 

After  a  time  the  joints  become  swollen  by 
synovial  effusion,  there  is  some  wasting  of  the 
affected  limb,  and  the  pain  alters  in  character. 
Instead  of  being  localised  and  intermittent  it  is 
more  continuous  and  neuralgic  in  character. 
The  amount  of  pain  varies  greatly  and  may  be 
wholly  absent  or  may  be  replaced  by  cramp. 
Bier's  treatment  by  passive  congestion  is  some- 
times useful  in  this  stage.  It  consists  in  padding 
the  limb  above  and  below  the  affected  joint  with 
a  layer  of  cotton  wool  and  applying  a  thin 
rubber  bandage  over  the  padding  just  tightly 
enough  to  maintain  a  venous  congestion  of 
the  joint  without  interfering  with  the  arterial 
supply.  The  width  of  the  bandage  should  not 
be  less  than  two  inches,  and  the  longer  the  band- 
age the  less  tightly  need  it  be  applied.  The 
congestion  is  maintained  until  the  pain  dis- 
appears and  it  is  repeated  when  the  joint  be- 
comes painful.  In  the  later  stages  of  the  disease 
the  joints  become  altered  in  shape,  there  is  less 
synovial  effusion  but  more  creaking,  and  the 
movements    may    be    hampered    by    changes 

I  outside  or  within  the  joint.  Massage,  passive 
movement  and  hot  douching  are  useful  at  the 
beginning  of  this  period,  but  the  feelings  of  the 
individual   patient    must    be    consulted,  for  it 

;  often  happens  that  rest  in  bed  and  the  subse- 
quent application  of  a  well-fitting  leather  splint 
for  a  time  will  give  more  satisfactory  results. 

j  Vapour-baths,  radiant  heat  and  high-frequency 
currents  are  all  recommended,  but  in  every 
advanced  case  the  treatment  is  tedious  and  the 
results  are  discouraging.  Bath,  Buxton  and 
Droitwich    in    England;     Aix,    Nauheim    and 

i  Baden-Baden  have  special  "cures"  for  osteo- 
arthritis. 
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Tumours 

The  tumours  of  joints  are  so  rare  that  they 
hardly  need  more  than  a  few  words  of  notice. 
The  most  common  are  fatty  tumours — lipomata 
— of  the  synovial  membrane.  They  are  either 
single  or  they  are  multiple,  when  many  synovial 
fringes  are  involved  to  form  an  arborescent 
lipoma.  Sarcoma  of  the  synovial  membrane 
is  seen  occasionally  and  is  always  diagnosed  at 
first  as  a  tuberculous  or  gummatous  synovitis. 
Its  steady  increase  in  size  eventually  leads  to 
exploration  of  the  joint  and  a  microscopic 
examination  of  the  thickened  synovial  mem- 
brane. Amputation  should  be  performed,  and 
the  prognosis  is  good  if  the  operation  is  done 
whilst  the  synovial  cavity  is  still  intact. 

Exostoses  springing  from  the  intermediary 
cartilage,  where  the  epiphysis  lies  wholly  within 
the  joint,  occur  with  especial  frequency  in  the 
knee.  It  is  necessary  to  remember,  therefore, 
in  removing  exostoses  about  this  joint,  that  the 
articular  cavity  may  have  to  be  laid  open  before 
the  exostosis  can  be  removed. 

Coxa  Vara 

The  increased  use  of  bicycles  by  tradesmen 
to  deliver  their  wares  has  brought  under  treat- 
ment a  much  greater  number  of  boys  who  ride 
them.  They  are  fourteen  to  eighteen  years  of 
age,  tall  for  their  age,  wdth  well-developed  legs, 
and  they  complain  of  pain  and  limping.  Wlien 
they  are  placed  flat  upon  a  couch  one  or  both 
legs  roll  outwards  into  a  position  of  complete 
external  rotation.  The  hip  joints  are  not 
swollen,  flexion  and  extension  are  free.  Adduc- 
tion is  usually  unimpeded,  but  there  is  marked 
limitation  of  abduction.  When  both  hips  are 
affected  there  is  lordosis,  and  the  boy  walks  with 
a  waddling  gait  like  that  seen  in  cases  of  con- 
genital displacement  of  the  hip.  Measurement 
shows  that  the  great  trochanter  has  altered  its 
normal  relation  to  Nelaton's  line.  A  skia- 
gram— which  must  always  be  taken — proves 
that  the  head  of  the  femur  has  slipped  upon  the 
neck  at  the  epiphyseal  line,  whilst  the  neck  of  the 
femur  itself  has  become  altered  in  shape,  gener- 
ally by  arching  so  that  it  is  convex  upwards. 
The  symptoms  have  been  coming  on  gradually 
for  several  months,  but  it  is  only  when  the 
patient  begins  to  suffer  from  muscular  pain  that 
he  seeks  advice.  This  condition  is  known  as  coxa 
vara  adolescentium.  It  has  only  been  clearly 
differentiated  from  tuberculous  disease  of  the 
hip  since  skiagraphy  has  come  into  general  use 
for  purposes  of  diagnosis.  A  similar  condition 
occurs  in  much  younger  children  as  a  result  of 
slight  falls  and  other  injuries  of  no  great  severity, 
the  shortening  of  the  limb  being  a  marked  feature 
in  these  cases.  This  condition  is  more  acute  in 
its  onset  and,  except  by  the  skiagraph,  it  is 


difficult  to  distinguish  it  from  the  onset  of 
tuberculous  disease;  indeed,  it  is  difficult  to 
persuade  the  parents  by  any  other  means  that 
so  slight  an  injury  could  have  produced  so 
serious  a  result. 

Coxa  vara  is  best  treated  by  prolonged 
confinement  in  the  horizontal  position  to  take 
the  weight  of  the  body  off  the  weakened  head 
and  neck  of  the  femur.  It  is  not  possible  to 
replace  the  parts  in  their  normal  position,  but 
as  the  patient  grows  nature  does  much  to  restore 
the  normal  conditions.  A  weight  and  extension 
will  often  relieve  the  pain  in  cases  of  coxa  vara 
in  errand  boys,  but  it  usually  passes  off  spon- 
taneously after  a  few  weeks'  confinement  to  bed. 
Sandbags  should  be  used  to  correct  the  external 
rotation  of  the  thigh  and  leg,  and  a  pair  of 
crutches  and  calliper  splints  may  be  employed 
when  it  is  considered  advisable  for  the  patient 
to  get  about.  The  treatment  will  probably 
extend  over  a  year  and  it  may  be  much  longer. 
Operative  measures  are  only  required  in 
neglected  cases  where  the  movements  are 
much  impeded  and  scissor-like  progression  is 
a  feature.  D'A.  P. 


TUBERCULOSIS    OF    JOINTS 

By  far  the  most  common  period  of  onset  is 
in  the  first  two  decades  of  life,  and  especially 
from  the  third  to  the  tenth  year. 

The  disease  is  invariably  the  result  of  in- 
fection with  Koch's  bacillus,  which  enters  the 
body  by  inhalation  or  through  the  alimentary 
tract.  In  either  case  the  point  of  ingress  cannot 
usually  be  discovered,  but  these  as  the  common 
avenues  of  infection  have  now  been  proved 
beyond  all  doubt  by  numerous  observers. 
Tuberculosis  joint  disease  should  be  regarded 
as  a  general  infection  in  which  the  arthritis  is 
a  local  manifestation. 

The  actual  causal  agent  for  the  local  lesion 
is  still  a  matter  of  doubt,  but  the  frequency 
with  which  the  onset  of  the  disease  is  preceded 
by  a  fall  or  other  injury,  usually  comparatively 
slight,  especially  affecting  the  part  selected 
by  the  bacilli,  has  led  many  to  ascribe  to  local 
injury  a  prominent  part  in  local  tuberculous 
infection.  The  infection  may  be  due  to  either 
the  human  or  bovine  type  of  bacillus. 

Tuberculosis  affecting  jomts  is  much  com- 
moner than  tuberculosis  confined  to  bones 
alone.  The  primary  lesion  may  occur  in  any 
part  of  the  bone  or  joint,  but  there  are  certain 
well-defined  points  of  election. 

In  the  long  bones  the  extremities  are  most 
usually  first  attacked,  but  a  primary  synovial 
tubercle,  extending  later  to  the  bone,  may  occur. 

In  the  vertebrae  central  or  sub-epiphysial 
origin  is  common  in  children ;  in  adults  sub- 
periosteal infection  is  more  common. 
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In  the  short  long  bones,  such  as  the  phalanges, 
metacarpal  and  metatarsal  bones,  infection  in 
I    the  centre  in  the  form  of  a  tuberculous  osteo- 
myelitis is  common. 

When  the  epiphysis  and  diaphysis  are  no 
longer  distinct,  the  primary  infection  is  usually 
immediately  subjacent  to  the  articular  cartilage. 
The  disease  is  usually  insidious  in  onset. 
The  general  sjTuptoms  are  often  indefinite, 
there  is  frequently  malaise,  some  cachexia,  and 
slight  evening  rise  of  temperature.  Locally  the 
pam  is  not  often  acute.  Muscular  atrophy  and  ; 
spasm  about  the  site  of  the  lesion  are  very  i 
early  and  important  features,  and  there  is 
o-enerally  swelling  and  tenderness  at  the  in- 
fected site.  This  early  stage  is  too  often 
diagnosed  as  "  sprain." 

Mortalihj.  Figures  giving  mortality  rate  are 
of  little  value.  Under  any  conditions  natural 
cure  will  occur  in  certain  cases.  Under  the 
best  conditions,  with  conservative  treatment, 
ninety  to  ninety -five  per  cent,  of  patients  affected 
should  be  discharged  cured. 

The  treatment  of  tuberculous  joint  affections 
should  be  both  general  and  local.  A  suitable 
climate  at  the  seaside  or  in  the  country  should 
be  selected.  High,  dry  and  sunny  districts 
are  to  be  preferred  if  the  country  is  chosen. 
A  so-called  "  bracing  "  climate  is  especially 
valuable  in  chronic  cases.  The  diet  should 
be  ample,  in  easily  digestible  form,  and  designed 
to  suit  the  tastes  of  the  individual.  Milk  and 
meat,  if  easily  assimilated,  should  be  largely 
prescribed. 

Of  drugs,  cod-liver  oil  is  often  of  value. 
Alteratives,  such  as  arsenic,  are  indicated  in 
suitable  cases.  Easily  assimilated  forms  of 
iron  should  be  used  in  the  ansemia  sometimes 
accompanying  the  disease. 

Tonics  are  frequently  of  assistance  and  appro- 
priate aperients  should  not  be  neglected. 

Tuberculin  as  an  aid  to  treatment,  while 
highly  commended  by  some,  should  still  be 
considered  sub  judice.  If  employed,  the  dose 
to  be  used  may  be  advantageously  decided  by 
repeatedly  taking  the  opsonic  index.  The 
indiscriminate  use  of  tuberculin  is  to  be 
condemned. 

Locally,  conservative  treatment  is  advocated. 
Radical  treatment  is  recommended  only  when 
the  disease  can  be  completely  removed  by 
operation  or  under  special  circumstances  to  be 
presently  indicated.  The  importance  of  ade- 
quate immobilization  of  the  affected  part 
should  be  most  especially  insisted  upon  in  the 
conservative  measures  advised.  To  prevent 
reiteration  the  treatment  of  abscesses  and 
sinuses — two  common  complications — merits 
description  here. 

Speaking  generally,  evacuation  of  abscesses 
by  aspiration  is  recommended. 


The  abscess  should  be  aspirated  through  as 
much  healthy  tissue  as  possible,  the  trocar 
should  enter,  where  possible,  on  that  side  of  the 
abscess  where  the  abscess  is  least  likely  to 
extend. 

Should  the  pus  be  fluid,  the  abscess  may  be 
completely  evacuated  at  one  aspiration,  but  it 
should  be  remembered  that  abscesses  are  often 
multilocular.  Aspiration  may  have  to  be 
often  repeated,  but  commonly  the  third  or 
fourth  aspiration  effects  the  cure  of  the  abscess. 

If  the  pus  is  very  fluid,  injection  of  a  ten  per 
cent,  solution  of  sterile  iodoform  in  sulphuric 
ether  exercises  a  drying  and  sclerosing  effect 
and  hastens  the  cure.  The  ether  should  be 
allowed  to  escape  in  gaseous  form  through  the 
cannula,  leaving  a  freshly  precipitated  iodoform 
on  the  abscess  wall.  The  quantity  of  the 
solution  to  be  injected  should  rarely  exceed 
10  c.c. 

If  the  tissue  about  the  abscess  is  infiltrated, 
a  compound  iodoform  emulsion  of  the  following 
composition  is  recommended — 

Iodoform  grammes  v 
Ether  grammes  x 
Guaiacol,  Creosote  aa  grammes  ii 
Sterihzed  Olive  Oil  100  c.c. 
Dose  5-10  c.c. 

Should  the  pus  be  caseous  it  may  be  liquefied 
by  injecting  the  following  solution — 

Thymol  1  part 
Camphor  2  parts 
Sulpliuric  Ether  3  parts 
Dose  2-5  c.c. 

The  former  dose  should  first  be  employed,  the 
larger  dose  may  be  used  in  very  intractable 
large  thick-walled  abscesses.  The  action  of 
this  solution  is  physiological.  It  plays  the 
part  of  a  local  irritant  inducing  the  entry  of 
phagocytes.  These  digest  and  liquefy  the 
caseous  pus. 

The  treatment  of  sinuses  is  still  unsatisfactory. 
Wlien  due  to  an  accessible  sequestrum,  this 
sequestrum  should  first  be  removed. 

In  many  cases  adequate  drainage  by  gauze 
drains  or  alteration  of  position  of  the  patient 
assists  in  closure.  Sea-water  baths,  helio- 
therapy and  change  of  climate  are  sometimes 
of  great  assistance. 

Prominent  among  recent  measures  introduced 
for  their  cure  is  the  employment  of  Beck's 
bismuth  paste.  Pure  sterile  bismuth  sub- 
nitrate  mixed  with  two  parts  of  sterile  vaseline, 
when  injected  into  sinuses,  particularly  in  old 
and  chronic  cases,  has  frequently  a  remarkable 
effect  in  procuring  a  speedy  closure. 

If  cultures  be  taken  of  the  organisms  second- 
arily infecting  the  sinuses,  vaccine  therapy,  by 
the  use  of  autogenous  vaccines,  is  sometimes 
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of  great  service,  especially  if  followed  by  in- 
jections of  the  bismuth  paste. 

Tuberculous  Disease  of  the  Spine  {Syn :  Spinal 
Caries,  Pott's  disease). — This,  according  to 
hospital  statistics,  is  said  to  be  the  com- 
monest form  of  joint  tubercle.  Various  authors 
state  that  from  forty  to  fifty  per  cent,  of 
cases  of  tuberculous  bone  disease  are  spinal 
caries.  It  may  occur  at  any  age,  but  most 
commonly  in  children  from  three  to  ten  years 
old.  It  is  rather  more  common  in  males  than 
females.  The  body  of  the  vertebra  is  commonly 
attacked  and,  as  already  mentioned,  the  primary 
focus  may  be  central,  sub-epiphyseal  or  peri- 
osteal, the  latter  more  commonly  in  adults. 
Two  or  more  vertebrae  may  be  simultaneously 
attacked,  but  much  more  usually  the  disease 
spreads  from  one  vertebra  to  its  neighbours, 
and  infects  the  tissue  in  contact.  The  inter- 
vertebral cartilage  is  rather  more  resistant 
than  the  bone.  Dorso-lumbar  caries  is  common- 
est, while  upper  dorsal  caries  is  most  disfiguring 
and  cervical  caries  most  dangerous. 

Symptoms  and  Diagnosis.  The  onset  may  be 
sudden,  but  is  much  more  commonly  insidious. 
The  patient,  usually  a  child,  commonly  refrains 
from  undue  movement,  and  prefers  to  rest  in 
the  recumbent  position,  often  for  choice  on  his 
belly.  Pain,  of  an  aching  character,  is  com- 
plained of  in  the  neighbourhood  of  the  lesion, 
and  is  also  very  frequently  referred,  e.g.  in  the 
cervical  region  sub-occipital  neuralgia  or  ear- 
ache is  common,  in  the  dorsal  region  "  stomach- 
ache," and  in  the  lumbar  region  sciatica.  This 
referred  pain  may  alone  exist  and  local  pain 
be  absent,  but  careful  palpation  will  usually 
reveal  local  tenderness.  Pressure  on  the  trans- 
verse processes  of  the  vertebrae  will  elicit  this 
more  readily  than  palpation  or  percussion  of 
the  spine.  Involuntary  movement  or  jarring 
aggravates  the  local  pain,  and  night  cries — so- 
called  "starting-pains  at  nights" — occasionally 
occur. 

In  early  diagnosis  unquestionably  the  most 
valuable  sign  is  the  manifestation  of  muscular 
spasm  secondary  to  the  inflammatory  process, 
producing  spinal  rigidity.  This  rigidity  is 
very  characteristic.  It  is  very  noticeable  in 
the  gait  of  the  patient,  but  is  especially  obvious 
when  the  patient  is  asked  to  pick  up  some 
article  from  the  floor.  In  doing  so  the  knees  are 
bent  and  the  back  not  curved  but  maintained 
stiff  and  rigid.  In  the  case  of  a  child  it  may 
be  further  tested  by  manipulating  the  spine 
with  the  patient  lying  on  his  belly,  the  lack 
of  flexibility  in  active  spinal  caries  in  the  region 
attacked  then  becomes  very  apparent.  Apart 
from  deformity  the  attitude  of  the  patient  is 
of  importance  in  early  diagnosis. 

Primary  deformity  in  spinal  caries  may  be 
marked  and  is  often  extreme.     Indeed,  at  one 


time  vertebral  caries  was  rarely  recognized  until 
the  characteristic  deformity  had  appeared,  and 
hence  the  term  "  angular  curvature  of  the 
spine  "  was  by  many  regarded  as  synonymous 
with  spinal  caries.  It  is  caused  by  (1)  destruc- 
tion of  bone ;  (2)  the  effect  of  gravity  acting 
upon  the  weakened  spine ;  (3)  muscular  spasm 
secondary  to  the  inflammatory  process;  and 
(4)  alteration  in  the  intermuscular  balance 
leading  to  certain  muscles  acting  at  an  unduly 
great  or  diminished  mechanical  advantage, 
and  ultimately  becoming  permanently  con- 
tracted or  attenuated.  The  effects  of  muscular 
spasm  are  more  pronounced  owing  to  the  natural 
curves  in  the  vertebral  column,  which  allow  the 
investing  spinal  muscles  to  act  at  greater 
mechanical  advantage.  Abscess  formation  may 
conceivably  often  assist  in  the  production  of 
deformity. 

Secondary  deformity  occurs  especially  in 
the  dorsal  region  and  is  the  result  of  the  dis- 
placement produced  by  the  angular  curvature 
and  destruction  of  the  vertebral  bodies.  The 
ribs  become  crowded  together  in  the  proximity 
of  the  lesion,  and  the  sternum,  especially  in 
mid-dorsal  caries,  tends  to  become  carinate. 
The  viscera  in  both  thorax  and  abdomen 
become  correspondingly  displaced,  and  their 
functions  may  be  interfered  with.  Respiration 
may  be  impeded  and  become  hurried  and 
grunting  in  character. 

Torticollis,  hunching  of  the  shoulders  and 
flexion  of  the  hip  may  occur  as  the  result  of 
muscular  spasm  when  certain  parts  of  the  spine 
are  affected,  and  may  cause  errors  in  diagnosis. 

Abscess  Formation. — In  a  considerable  per- 
centage of  cases,  from  twenty  to  fifty  per  cent, 
according  to  various  observers,  an  abscess  may 
form  secondarily  to  the  spinal  infection.  Sooner 
or  later,  unless  spontaneously  absorbed,  the 
abscess  tends  to  point  superficially,  or  else  its 
pressure  internally  may  give  rise  to  symptoms 
which  betray  its  presence. 

In  cervical  caries  it  may  appear  at  one  of 
the  triangles  of  the  neck,  or  cause  obstruction 
as  a  retro -pharyngeal  abscess. 

In  dorsal  caries  it  may  follow  the  track  of  a 
thoracic  nerve,  emerging  posteriorly,  laterally 
or  at  the  side  of  the  sternum,  or  pointing 
anteriorly  into  the  posterior  mediastinum. 

Lumbar  caries,  Avith  abscess  formation,  results 
in  lumbar,  psoas,  iliac  or  gluteal  abscess. 

In  exceptional  cases  the  abscess  may  proceed 
backwards  into  the  spinal  canal,  producing 
a  spinal  pachymeningitis  and  possibly  a  com- 
pression myelitis.  This  occurs  especially  in 
caries  in  the  cervical  and  cervico-dorsal  regions, 
and  results  in  a  spastic  paraplegia  with,  in  some 
cases,  loss  of  sensation,  incontinence  of  urine, 
and  even  faecal  incontinence. 

Treatmeni.     The  treatment    of  spinal  caries 
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should  be  undertaken  to  (1)  improve  the 
general  health  of  the  patient  and  to  increase 
his  powers  of  resistance ;  to  (2)  heal  the  local 
lesion;  to  (3)  prevent  or  correct  deformity. 

In  active  spinal  caries  a  good  result  can  only 
be  obtained  by  treating  the  patient  in  a  re- 
cumbent position.  Indeed,  in  many  cases  the 
patient  is  so  ill  that  any  other  position  is 
impossible.  But  if  the  lesion  is  to  be  most 
speedily  healed,  not  only  must  he  be  recumbent, 
but  he  must  also  be  immobilized,  and  to  prevent 
or  correct  deformity,  traction,  extension  or 
hjrper-extension  of  the  spine  is  indispensable. 
Spinal  extension  or  hyper-extension  a\  ill  usually 
abolish  muscular  spasm  and  prevent  the  de- 
formity which  it  could  cause,  or  may  even 
correct  a  deformity  which  it  has  already  caused. 

These  three  essentials  for  treatment,  recum- 
bency, immobilization  and  hyper-extension, 
may  be  secured  by  employing  a  spinal  board  with 


is  much  to  be  preferred  to  the  commonly  used 
Phelp's  Box  or  Double  Thomas'  hip-splint, 
neither  of  which  satisfy  the  requirements 
already  mentioned  for  adequate  treatment. 
More    efficient    still    is    the    back-door   splint 


Fig.  1. — Spinal  Board. 


a  jean  jacket,  as  shown  in  the  accompanying 
illustration. 

The  board  should  be  made  of  light  but  strong 
wood,  its  edges  should  be  raised  to  conveniently 
contain  a  firm  horsehair  mattress  two  to  three 
inches  in  thickness,  its  lower  edge  should  be 
raised  some  fifteen  to  twenty  inches,  to  relieve 
the  weight  of  the  bedclothes  and  prevent  the 
onset  of  foot-drop.  The  board  should  be  some 
eighteen  inches  longer  than  the  patient,  and 
eight  inches  wider  than  his  greatest  width. 
Provision  should  be  made  at  each  extremity 
for  head  or  leg  extension.  The  bottom  of  the 
board  should  be  perforated  to  facilitate  the 
airing  of  the  mattress. 

Across  the  board,  beneath  the  mattress, 
a  cross-piece  of  wood  or  a  small  hard  pillow 
should  be  appropriately  fixed  at  the  position 
which  the  angular  curvature  will  occupy,  so 
that  the  spine  may  be  adequately  hyper- 
extended. 

The  patient  may  be  fixed  in  this  hyper- 
extended  position  by  means  of  a  stout  jacket 
which  encircles  his  trunk.  This  jacket  is 
attached  to  the  board  by  webbing  let  in  to  the 
back  of  the  jacket  in  the  form  of  a  St.  Andrew's 
cross.  Such  an  apparatus,  which  is  a  modifica- 
tion of  that  employed  at  the  Maritime  Hospital, 
Berck-sur-Mer,  sufiices  for  the  treatment  of 
any  ordinary  case  of  active  spinal  caries.     It 


Fig.  2. — Back-door  Splint. 

(Fig.  2),  or  one  of  its  modifications,  which 
permanently  immobilizes  the  spine  and  allows 
of  progressive  hyper-extension. 

With  this  apparatus  the  attention  required  to 
prevent  the  patient's  back  becoming  sore  can 
be  given  without  even  turning  the  patient  over 
or  moving  him  in  any  way. 

In  cases  of  active  cervical  caries  elastic 
extension  should  be  applied  to  the  head  by 
means  of  a  bridle  pulling  from  chin  and  occiput. 
The  jacket  already  described  provides  the 
counter-extension.  The  head  may  be  fixed 
between  sandbags,  but  this  immobilization  is 
very  imperfect,  and  the  adjustable  box-splint 
apparatus  here  illustrated  is  much  to  be 
preferred. 

Sooner  or  later  the  time  arrives  when  re- 
cumbency   may    be    abandoned.     The    change 


Fig.  3. — Adjustable  Box-splint  Head-piece. 

may  be  efiected  gradually  by  tilting  the  board 
more  and  more  daily,  until  the  vertical  position 
is  reached  without  complaint  of  giddiness  from 
the  patient. 

Then,  given  a  suitable  case  and  the  necessary 
skill  in  its  technique,  no  form  of  spinal  support 
is  more  effective  than  a  properly  applied 
plaster  of   Paris   jacket.      Such   an   apparatus 
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will  maintain  the  patient  safely  immobilized 
for  from  three  to  six  months,  at  the  end  of  which 
time  a  removable  jacket  or  spinal  brace  is 
usually  permissible. 

The  best  apparatus  to  use  then  is  a  jacket 
made  of  suitable  material  (celluloid  for  choice, 
because  of  its  lightness,  rigidity  and  elasticity), 
moulded  on  a  cast  of  the  patient.  This  ensures 
perfect  fit,  and  therefore  good  fixation.  Fail- 
ing that,  a  Taylor's  or  other  spinal  brace  is 
recommended. 

What  are  the  indications  for  radical  treatment 
in  spinal  caries  ?  If  the  conservative  treatment 
of  tuberculous  abscesses  advocated  be  em- 
ployed, resort  to  radical  measures  becomes 
rarely  necessary.  Should  difficulty  arise  in 
aspirating  an  abscess  it  may  be  incised  and 
evacuated,  and  the  incision  immediately  closed. 
This  may  be  done  in  (1)  retro-pharyngeal 
abscess,  which  may  be  evacuated  through  one 
of  the  triangles  of  the  neck,  but  which  should 
never  be  opened  in  the  pharynx ;  (2)  in  a 
mediastinal  abscess  which  is  increasing  in  size 
or  causing  dangerous  symptoms .  Laminectomy 
or  costo-transversectomy  may  be  necessary  in 
paraplegia,  when  prolonged  conservative  treat- 
ment has  failed  to  effect  a  cure. 

Tuberculous  Disease  of  the  Hip-joint. — Tuber- 
culous disease  of  the  hip- joint  is  usually 
comparatively  slow  in  its  onset.  Not  in- 
frequently it  is  first  manifested  by  the  patient 
walking  with  a  slight  limp.  The  common 
sequence  of  events  is  then  as  follows.  The 
leg  on  the  affected  side  is  slightly  flexed  at 
the  hip- joint  and  becomes  abducted  and 
everted.  On  being  questioned  at  this  stage 
the  patient  usually  admits  pain,  sometimes 
severe  in  character,  and  commonly  relates  a 
historj''  of  some  slight  antecedent  injury  to  the 
joint.  Starting-cries  at  night,  which  do  not 
awaken  the  patient,  are  then  common,  and 
rapidly  the  deformity  increases,  walking  be- 
comes more  difficult,  and  examination  shows 
the  thigh  and  gluteal  muscles  on  the  affected 
side  to  be  much  wasted  and  the  muscles  to  be 
in  a  state  of  spasm.  This  spasm  affects  also 
the  psoas  muscle,  and  there  is  lumbar  lordosis. 
Movements  at  the  hip-joint  are  much  restricted 
and  are  soon  impossible.  The  order  of  dis- 
appearance is  generally  as  follows  :  circum- 
duction and  rotation,  adduction  and  abduction, 
flexion.  The  abduction  gives  the  appearance 
of  apparent  lengthening  of  the  affected  leg, 
due  to  the  necessary  tilting  of  the  pelvis  down- 
wards on  the  affected  side.  The  first  deformity 
produced  is  caused  by  distension  of  the  joint 
cavity  with  excess  of  synovial  fluid. 

At  a  later  stage  the  character  of  the  deformity 
alters,  and  adduction  replaces  abduction,  the 
foot  is  now  usually  inverted,  flexion  and  lordosis 
persist.     The  pelvis  on  the  affected  side  tilts 


upwards   when  the  erect  posture  is  adopted, 
and  apparent  shortening  occurs. 

With  the  progress  of  the  disease  intra-articular 
destruction  to  varying  degrees  occurs. 

At  any  stage  abscess  formation  is  common. 
It  may  produce  extreme  tension  within  the 
joint  and  cause  extreme  pain.  Some  part  of 
the  capsule  at  length  ruptures,  and  the  abscess 
points  anteriorly  or  posteriorly  or  even  per- 
forates the  acetabulum,  and  may  be  palpable 
per  rectum. 

During  the  whole  progress  of  the  disease  the 
growth  of  the  limb  is  retarded,  sometimes 
markedly  so. 

Treatment.  This  should  be  commenced  at 
the  earliest  possible  moment.  In  the  acute 
stage  recumbency  should  be  insisted  on,  and 
extension  of  the  affected  limb  advocated.  The 
extension  graduallj^  abolishes  the  muscular 
spasm,  and  is  of  the  utmost  importance  in 
correcting  or  preventing  deformity. 

The  patient  should  rest  fixed  on  a  flat  hard 
mattress  on  fracture-boards — a  Liston  long 
splint  should  be  attached  to  the  sound  side — 
and  extension  applied,  bearing  in  mind  the 
following  rule  :  lordosis,  if  present,  should  be  ; 
corrected  by  further  flexing  the  affected  limb 
until  the  spine  is  flat  upon  the  bed — the  anterior 
superior  iliac  spines  should  then  be  on  the  same 
horizontal  plane  and  the  straight  line  joining 
them  should  be  at  right  angles  to  the  long  axis 
of  the  trunk. 

Extension  applied  to  the  femur  in  the 
direction  the  femur  now  occupies  will  act 
effectively.  The  weight  should  be  just  sufficient 
to  abolish  the  spasm  of  the  muscles — usually 
from  three  to  six  pounds  will  be  found  sufficient. 
Adduction  will  be  found  most  difficult  to  treat ; 
it  may  be  corrected  by  counter-extension  applied 
by  means  of  a  perineal  band  taking  a  purchase 
on  the  ischial  tuberosity  on  the  side  not  affected. 

Should  fibrous  or  bony  ankylosis  not  have 
occurred,  a  rapid  and  at  the  same  time  a 
perfectly  safe  method  of  treating  the  disease 
is  afforded  by  the  administration  of  a  general 
anaesthetic.  The  muscular  spasm  is  then  at 
once  relieved  and  the  limb  can  instantly,  pain- 
lessly and  safely  be  placed  in  extension  in  the 
desired  corrected  position,  or  the  hip-joint 
immobilized  in  plaster  of  Paris.  Forcible 
manipulation  should  never  be  attempted  be- 
cause of  the  danger  of  general  dissemination 
of  the  disease.  E version  or  inversion  may  be 
prevented  by  applying  the  extension  strapping 
to  the  foot-splint  here  figured  (Fig.  4),  which 
is  in  use  at  the  Maritime  Hospital,  Berck-sur- 
Mer.  The  sole  of  the  foot  is  placed  flat  against 
the  bottom  of  this  splint,  and  all  danger  of  foot- 
drop  is  at  the  same  time  avoided. 

When   the   acute   symptoms   have  subsided    ' 
immobilization   by  means   of  plaster  of  Paris    ; 
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■  carefully  applied  to  the  hip  and  extending 
from  the  ankle  to  the  nipple  line  is  recom- 
mended (Fig.  5).      This    ensures    rest    in    the 


Fig.  4. — Foot-splint  for  Extension. 

proper  position.  The  plaster  should  be  well 
moulded  round  the  condyles  of  the  femur  and 
the  iliac  crests ;  a  window  cut  in  the  neighbour- 
hood of  the  hip- joint  will  permit  all  necessary 
observation  of  the  joint.  During  convalescence 
a  similar  splint  made  of  celluloid  is  admirable. 
For  the  first  six  months  at  least  after  re- 
cumbency is  abandoned  the  patient  should 
walk  with  the  assistance  of  crutches  and  with 
a  patten  on  the  sound  foot.  The  stage  at  which 
these  various  methods  are  adopted  will  depend 
on  the  progress  made  by  the  patient. 

Under  no  circumstances  is  the  employment 
of  a  Thomas'  hip-splint  advised,  as  immobiliza- 
tion with  such  a  splint  is  necessarily  imperfect 
and  e version  of  the  foot  cannot  be  prevented. 

Radical  treatment  is  best  avoided,  and  excision 
of,  or  amputation  at,  the  hip-joint  is  now  rarely 
necessar^^ 

Sacro -iliac  Disease  is  a  rare  tuberculous 
affection,  and  at  least  as  common  in  adults 
as  in  children.  The  symptoms  are  pain,  local 
tenderness  increased  by  jarring,  limp,  and  often 
some  change  in  attitude.  An  abscess  usually 
forms,  which,  if  intra-pel vie,  results  in  flexion  of 
the  thigh  and  may  obscure  diagnosis.  In  adults 
in  acute  cases  "  starting-pains  "  may  be  very 
severe. 

Treatment.  Conservative  treatment  should 
at  first  be  tried,  the  pelvis  immobilized  and 
the  legs  strapped  down,  and  if  there  is  an 
extra-pelvic  abscess  it  should  be  aspirated; 
should  an  intra-pelvic  abscess  form  which  does 
not  speedily  decrease  in  size  after  immobiliza- 


tion, an  attempt  should  be  made  to  completely 
extirpate  the  disease  if  the  area  infected  is  not 
too  extensive.  Mere  incision  and  drainage  are 
inadequate. 

Tuberculous  Disease  of  the  Knee. — Tuber- 
culous disease  of  the  knee  may  be  primarily 
synovial  or  primarily  osteal.  The  former  is 
less  common  and  probably  confined  to  children, 
the  latter  much  more  common,  and  here  usually 
the  inner  condyle  of  the  femur  or  tibia  is  first 
affected,  but  any  part  of  the  bones  forming  the 
knee-joint  may  be  first  attacked. 

The  onset  is  commonly  manifested  by  a 
sub-acute  synovitis  with  effusion  accompanied 
by  some  muscular  spasm  and  pain.  Full  ex- 
tension of  the  tibia  at  the  knee-joint  becomes 
impossible,  and  as  a  combined  result  of  the  pain 
and  slight  flexion  the  patient  walks  with  a 
limp.  Later  the  flexion  is  more  marked,  and 
accompanied  by  external  rotation  and  sub- 
luxation of  the  tibia,  forming  the  triple  dis- 
placement so  marked  in  untreated  cases.  There 
is  usually  well-marked  localized  tenderness. 

Treatment.  At  first,  rest  in  bed,  with  exten- 
sion to  abolish  muscular  spasm.  Should  triple 
displacement  be  commencing,  extension  of  the 


Fig.  5. — Plaster  Case  for  Hip- joint  Disease. 

tibia  should  be  assisted  by  counter-extension 
of  the  femur,  which  should  be  sufficiently  flexed 
to  allow  the  tibia  to  lie  parallel  to  the  trunk. 


GENERAL  SURGERY 


704 


DISEASES   OF  THE  SCALP 


In  many  cases  it  will  be  found  that  the 
deformity  may  be  most  quickly  reduced  by 
repeated  plaster  applications,  but  in  that  case 
the  plaster  should  extend  above  the  pelvis 
and  should  be  carefully  moulded  around  the 
tuberosity  of  the  ischium  on  the  affected  side. 
When  the  knee  is  straight  a  well-fitting  Thomas' 
knee-splint  is  admirably  effective  and  may  be 
used  in  ambulatory  treatment. 

Parenchymatous  infiltration  of  iodoform 
emulsion  is  effective,  and  Bier's  congestive 
treatment  is  often  of  assistance. 

If  bony  infection  is  localised  before  the 
joint  is  involved,  radical  removal  of  the  diseased 
focus  without  opening  the  joint  is  the  most 
rapid  and  effectual  method  of  arresting  the 
disease.  Erasion  is  not  commended  and  ex- 
cision of  the  joint  cannot  be  advised  in  children 
because  of  the  flexion  with  ankylosis,  which  is 
almost  inevitable,  and  the  consequent  shorten- 
ing which  results.  In  adults,  however,  early 
excision  is  often  followed  by  excellent  results 
and  materially  shortens  the  treatment. 
Thorough  and  complete  removal  of  the  disease 
is  imperative  if  excision  is  attempted. 

Tuberculous  Disease  of  the  Ankle. — This  affec- 
tion is  more  frequently  synovial  at  first. 
The  symptoms  are  usually  sub-acute  and  are 
often  mistaken  for  sprain.  There  is  stiffness, 
limp,  some  pain,  swelling  which  may  be 
localised  or  diffuse. 

Treatment.  If  the  disease  is  confined  to  the 
astragalus  complete  removal  of  that  bone  is 
the  best  treatment,  as  the  function  of  the  foot 
is  little  impaired.  Scraping  operations  should 
be  avoided.  If  other  bones  are  attacked,  or 
if  the  disease  is  synovial,  immobilization  in 
plaster  is  preferable.  Bier's  treatment  is  often 
of  assistance.  Tuberculous  disease  of  the  bones 
of  the  foot,  not  involving  the  ankle-joint,  is  not 
uncommon.  In  early  cases  the  removal  of 
the  bones  affected  is  advised  because  of  the 
tendency  of  the  disease  to  spread,  and  because 
of  the  excellent  results  which  usually  follow. 

Tuberculous  Disease  of  the  Joints  of  the  Upper 
Extremity  is  relatively  uncommon.  In  the 
shoulder  it  is  usually  manifested  by  pain,  tender- 
ness, limitation  of  movement  and  muscular 
wasting  (usually  most  marked  over  the  deltoid). 
On  the  other  hand,  painless  abscess  formation 
may  be  the  first  sign  of  the  disease.  If 
the  disease  is  very  localised  its  early  removal 
by  operation  may  be  indicated,  otherwise  the 
joint  should  be  immobilized  in  plaster  of  Paris, 
with  the  arm  fully  abducted,  in  case  ankylosis 
ensues,  inspection  of  the  joint  being  maintained 
by  means  of  a  window.  During  convalescence 
a  moulded  removable  splint  will  suffice.  In 
the  elbow  the  local  signs  are  swelling,  muscular 
wasting,  rigidity,  flexion,  pain  and  tenderness. 
In  children  the  disease  should  be  treated  con- 


servatively, the  elbow  being  flexed  to  a  right 
angle  and  immobilized  in  plaster,  thumb,  elbow 
and  shoulder  in  the  same  plane.  In  adults 
early  excision  is  advisable. 

In  the  wrist  joint,  swelling,  rigidity,  muscular 
wasting,  generally  palmar  displacement,  pain 
and  tenderness  indicate  the  disease.  Treatment 
should  be  by  plaster  fixation  and  gradual 
correction  of  any  deformity  which  may  be 
present.  H.  J.  G. 

SURGICAL   DISEASES    OF   THE   SCALP 

Contusion  of  the  Scalp. — Effusion  of  blood  into 
the  subcutaneous  tissues  produces  a  firm  smooth 
swelling  which  moves  with  the  scalp.  Hsema- 
toma  under  the  aponeurosis  is  as  a  rule  not 
extensive,  but  this  depends  on  the  size  of  the 
torn  vessel.  The  edges  of  the  SAvelling  may 
be  raised  and  firm  whilst  the  centre  is  soft 
and  fluctuating.  It  is  important  therefore  to 
differentiate  such  a  condition  from  depressed 
fracture.  Sub-periosteal  hsematoma  is  rare 
except  in  newly  born  infants.  No  special 
treatment  is  necessary  as  a  rule  for  these  con- 
ditions. Absorption  of  clots  ma}^  be  hastened 
by  massage  or,  in  the  case  of  large  effusions,  the 
blood  may  be  aspirated  or  removed  through  a 
small  incision  with  subsequent  elastic  pressure. 

Wounds  of  the  Scalp. — As  the  scalp  is  very 
vascular  wounds  bleed  freely,  and  for  the  same 
reason  large  portions  may  be  semi-detached 
without  losing  their  vitality.  The  first  step  in 
treatment  is  to  shave  the  surrounding  hair  and 
to  disinfect  the  skin  and  wound.  Ligature  of 
bleeding  points  over  forceps  may  be  difficult 
because  of  the  density  of  the  subcutaneous 
tissues,  and  a  catgut  suture  passed  around  the 
vessel  may  be  reqv;ired.  In  every  case  an 
examination  must  be  made  with  finger  or  probe 
for  fracture  of  the  skull.  Interrupted  sutures 
should  be  inserted  and  a  small  drain  or  piece 
of  rubber  dam  placed  at  one  corner  if  the  wound 
is  extensive.  For  severe  injuries  a  general 
anaesthetic  may  be  required  to  facilitate  cleans- 
ing or  to  stop  bleeding.  In  cases  of  incomplete 
avulsion  the  question  of  replacing  the  scalp  will 
depend  on  the  blood  supply  of  the  torn  flap. 
It  is  surprising  Iioav  often  this  suffices.  In 
complete  avulsion,  or  wlien  the  vitality  of  the 
scalp  fails,  Thiersch  grafts  should  be  applied 
to  tlie  denuded  surface. 

Suppuration. — If  sepsis  develops  in  a  wound 
stitches  must  be  removed  and  the  wound 
sprayed  with  hydrogen  peroxide.  Fresh  in- 
cisions may  be  necessary  for  drainage.  When 
pus  collects  beneath  the  aponeurosis  it  is  apt  to 
spread  widely  and  is  associated  with  oedema 
and  cellulitis  of  the  overlying  tissues.  Incisions 
for  abscess  should  be  made  parallel  to  the  main 
vessels  of  the  scalp,  and  drainage  must  be  free 
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and     dependent.     Secondary     suppuration     in   ' 
lymphatic  glands   may  occur  in  the   parotid,   i 
mastoid  or  occipital  groups,  but  is  most  frequent  I 
in  the  occipital  glands,  following  pediculosis  and 
eczema  of  the  scalp.  | 

Tumours. — Sebaceous  cysts  should  be  removed   ' 
with  local  anaesthesia.     One  per  cent.novocaine 
is  injected  around  the  cyst  and  on  its  deep  j 
aspect.     The  cyst  is   then  transfixed  through 
its  base  and  divided  from  within  outwards  and 
the  lining  membrane  pulled  out  with  dissecting 
forceps.   If  the  cyst  is  large  it  should  be  dissected 
out  intact  with  an  ellipse  of  skin,  and  if  the 
tissues  are  matted  it  is  also  better  to  dissect 
out  the  cyst  entire  or  to  remove  the  wall  piece- 
meal.    Dermoid   cysts    are   subcutaneous    and 
often  rest  in  a  depression  or  gap  in  the  bone.  1 
Thev  should  be  dissected  out  with  local  anses-  , 
thesia.     Adenomata    from    the    sebaceous    or  ; 
sweat  glands  and  flat-topped    warts  are  both 
fairly    common    in    the    scalp    and    should    be 
removed,  as  they  may  develop  into  epithelioma. 

J.  M.  G.       ! 

DISEASES    OF    THE    BRAIN    AND    ITS 

MEMBRANES 

Pyogenic  Diseases. — These  take  the  form  of 
localised  abscesses  or  acute  diffuse  infections; 
any  degree  of  localisation  between  these  two 
extremes  may  be  met  A\ith.  All  these  varieties 
arise  from  the  same  causes,  namely,  (a)  caries 
and  necrosis  of  the  cranial  bones,  more  par- 
ticularly in  connection  Avith  middle-ear  disease, 
(b)  compound  fracture  of  the  skull,  (c)  septic 
diseases  or  injuries  of  the  soft  parts  (e.  g.  boils 
and  burns),  (d)  pyaemia,  from  septic  foci  else- 
where in  the  body  (e.  g.  bronchiectasis).  The 
infection  reaches  the  interior  of  the  skull  either 
by  direct  extension  from  the  diseased  focus, 
through  the  emissary  veins,  or  by  way  of  the 
general  blood  stream.  The  organisms  commonly 
found  are  the  pyogenic  cocci  and  the  pneumo- 
coccus. 

The  symptom-complex  of  these  infective 
diseases  is  made  up  of  three  groups  of  symptoms, 
(a)  those  of  toxaemia,  (6)  those  due  to  increased 
intracranial  pressure,  (c)  localising  symptoms 
of  a  paralytic  or  an  irritative  nature  dependent 
upon  involvement  of  cranial  nerves  or  cerebral 
areas.  Under  (a)  we  recognize  rise  of  tempera- 
ture, acceleration  of  the  pulse,  and  the  other 
customary  signs  of  septic  intoxication,  but  both 
the  rise  of  temperature  and  the  acceleration  of 
the  pulse  may  be  absent  on  account  of  the 
increase  of  intracranial  pressure.  Under  (6) 
are  headache,  vomiting,  optic  neuritis,  drowsi- 
ness, convulsions  and  coma.  Under  (c)  we 
recognize  various  localised  spasms  and  paralyses 
according  to  the  region  of  the  brain  specially 
affected. 
23 


Generalized  Pyogenic  Meningitis  is  recognized 
by  the  onset  of  headache  and  vomiting  with 
fever,  and  is  accompanied  by  retraction  of  the 
head,  "  meningitic  cry,"  convulsions,  squint, 
Kernig's  sign,  drowsiness  and  coma.  A  lumbar 
puncture  withdraws  fluid  under  pressure  which 
is  turbid,  and  which  exhibits  under  the  micro- 
scope enormous  numbers  of  polymorphonuclear 
leucocytes  and  organisms.  The  general  pressure 
symptoms  are  often  temporarily  relieved  by 
such  withdrawal  of  cerebro-spinal  fluid. 

Meningitis  Serosa  is  a  name  given  to  that 
condition  in  which  a  localised  septic  focus  is 
complicated  by  the  presence  of  a  general  excess 
of  cerebro-spinal  fluid  sufficient  to  cause  symp- 
toms of  cerebral  compression.  The  fluid  with- 
drawn by  lumbar  puncture  in  these  cases  is 
clear  or  very  slightly  turbid,  shows  little  or  no 
increase  in  its   cell  contents,  and   contains  no 


micro-organisms. 


Treatment  of  Septic  Meningitis.  In  the  earlier 
stages  these  cases  are  by  no  means  hopeless. 
The  primary  focus  must  first  be  thoroughly  dealt 
wdth,  e.  g.  by  the  complete  mastoid  operation. 
Repeated  lumbar  puncture  may  be  attended 
with  some  measure  of  success,  but  a  more  efficient 
procedure  is  the  performance  of  a  decompressive 
operation  which  combines  with  the  relief  of  the 
cerebral  compression  a  certain  amount  of  drain- 
age. The  administration  of  urotropin  by  the 
mouth  should  always  be  tried,  on  account  of  its 
antiseptic  action  on  the  cerebro-spinal  fluid. 

Localised  Abscess  of  the  Brain  is  commonest  in 
connection  with  disease  of  the  middle  ear,  and 
is  most  often  situated  in  the  temporo-sphenoidal 
lobe  or  in  the  cerebellum.  As  a  rule  the  abscess 
lies  close  beneath  the  carious  bone ;  the  very 
chronic  abscesses  may  be  found  at  some  distance 
from  the  diseased  focus.  The  general  signs  of  a 
cerebral  abscess  are  those  of  intracranial  pres- 
sure, namely  headache,  vomiting  and  optic 
neuritis.  The  chief  localising  signs  in  temporo- 
sphenoidal  abscess  are  hemiparesis  with  increased 
deep  reflexes,  diminution  or  loss  of  the  abdominal 
reflexes,  and  Babinski's  extensor  toe-reflex,  on 
the  opposite  side ;  paralysis  of  the  third  nerve 
on  the  same  side ;  "  sensory  "  aphasia ;  and  the 
peculiar  mental  condition  known  as  the  "  dream 
state."  The  chief  symptoms  of  cerebellar  ab- 
scess are  occipital  headache;  retraction  of  the 
head,  which  may  also  be  flexed  towards  the  side 
of  the  abscess  ;  a  staggering  gait,  with  a  tendency 
to  fall  towards  the  side  of  the  lesion ;  vertigo, 
ataxia  and  nystagmus,  especially  marked  during 
movement  of  the  eyes  towards  the  side  of  the 
lesion.  Weakness  of  the  limbs  on  the  same  side 
may  occur,  and  the  deep  reflexes  tend  to.  be 
abolished.  In  cerebellar  abscess,  unless  of  a 
very  chronic  encapsuled  character,  these  signs 
are  usually  not  so  marked  as  in  cerebellar 
tumour. 
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In  a  large  proportion  of  cases  of  cerebral 
and  cerebellar  abscess  optic  neuritis  is  not 
noted . 

The  treatment  for  such  abscesses  is,  firstly, 
removal  of  the  original  focus  of  the  disease 
where  that  is  practicable,  and,  secondly,  efficient 
drainage  of  the  abscess.  Temporary  relief  of 
the  general  pressure  symptoms  may  be  obtained 
from  a  lumbar  puncture  in  those  cases  in  which 
operation  cannot  at  once  be  proceeded  with, 
and  Avhere  the  abscess  is  accompanied  by 
meningitis  serosa  (see  above). 

Sinus  Thrombosis. — This  is  most  frequently 
seen  in  the  lateral  sinus  as  a  complication  of 
middle-ear  disease ;  occasionally  in  the  cavern- 
ous sinus  as  a  complication  of  disease  of  the 
nose.  Septic  thrombosis  of  the  lateral  sinus  is 
recognized  by  tenderness  and  oedema  behind  the 
base  of  the  mastoid  process,  together  with  rigors 
and  the  symptoms  of  acute  toxaemia.  There 
may  be  a  tender  swelling  along  the  course  of  the 
internal  jugular  vein,  indicating  thrombosis,  but 
this  is  deceptive,  as  a  chain  of  inflamed  glands 
along  the  course  of  the  vein  may  cause  a  similar 
appearance.  Occasionally  optic  neuritis  is 
present.  In  a  neglected  case  pyaemia  follows. 
The  treatment  required  is  the  immediate 
opening  up  of  the  mastoid  process  and  lateral 
sinus  groove,  and  ligature  of  the  internal  jugular 
vein  below  the  thrombosis. 

Thrombosis  of  the  cavernous  sinus  rapidly 
produces  immobility  and  proptosis  of  the  eye- 
ball, with  dilation  and  fixity  of  the  pupil  and 
oedema  of  the  conjunctiva.  The  other  eye  soon 
becomes  affected  in  a  similar  manner  from 
extension  of  the  thrombosis  to  the  opposite 
cavernous  sinus.  Nothing  can  be  done  for  this 
condition. 

Tumours  of  the  brain  and  its  membranes  are 
Tuberculoma,  Syphiloma,  Endothelioma,  Glioma, 
Sarcoma,  and  less  commonly  other  varieties. 
Metastatic  growths  secondary  to  malignant 
disease  elsewhere  are  sometimes  met  with. 

The  symptoms  of  cerebral  tumour  are  general 
or  local.  The  general  symptoms  are  those  of 
increased  intracranial  tension,  namely  head- 
ache, vomiting  and  optic  neuritis.  The  head- 
ache is  often  paroxysmal ;  its  situation  possesses 
no  localising  value.  The  vomiting  occurs 
independently  of  food,  and  is  unaccompanied 
by  nausea.  Optic  neuritis  may  be  the  first  symp- 
tom to  call  attention  to  the  nature  of  the  case,  or 
it  may  appear  late  in  the  course  of  the  disease. 
These  three  cardinal  symptoms  may  be  present 
without  any  localising  signs  whatever,  and,  on 
the  other  hand,  a  tumour  may  be  present  and 
cause  focal  symptoms  without  any  of  the  general 
pressure  phenomena. 

The  focal  symptoms  depend  upon  the  situation 
of  the  growth,  and  cannot  be  dealt  with  in  any 
detail  Avithin  the  compass  of  this  article.    Briefly, 


those  in  the  frontal  region  cause  chiefly  mental 
and  motor  phenomena ;  those  in  the  Rolandie 
area  Jacksonian  epilepsy ;  those  in  the  temporal 
region  motor  phenomena  and,  if  left-sided, 
defects  of  speech  and  writing ;  those  in  the 
parietal  region  sensory  defects  and  Jacksonian 
fits ;  those  in  the  occipital  region  visual  pheno- 
mena ;  and  those  in  the  cerebellar  fossa  ataxia, 
vertigo,  nystagmus,  and  cranial  nerve  paralyses. 
Pituitary  tumours  cause  characteristic  altera- 
tions in  the  visual  fields. 

Many  cerebral  tumours  are  innocent  in  histo- 
logical character,  and  are  surgically  accessible. 
Syphilitic  and  tuberculous  tumours  come  clinic- 
ally into  the  same  category  as  true  neoplasms, 
and  the  earlier  operation  is  undertaken  the  better 
is  the  prospect  of  cure.  Two  points  in  this 
connection  are  especially  worthy  of  notice, 
firstly,  that  a  syphilitic  patient  may  suffer  from 
tumour  other  than  syphiloma,  and,  secondly, 
that  cerebral  gummata  usually  take  the  form 
of  extremely  dense  masses  of  tissue,  and  that  it 
is  only  in  the  earliest  stage  of  their  development 
that  antisyphilitic  drugs  have  any  influence. 
If  a  syphilitic  patient  with  signs  of  cerebral 
tumour  does  not  show  marked  improvement 
after  three  or  four  weeks  of  antisyphilitic 
treatment,  surgical  measures  ought  not  to  be 
delayed. 

Another  point  of  practical  importance  in  this 
connection  is  that  a  patient  with  increased 
intracranial  pressure  who  has  been  up  and 
about  often  shows  marked  improvement  after 
a  few  days'  complete  rest  in  bed.  Such  improve- 
ment may  erroneously  be  attributed  to  the 
influence  of  antisyphilitic  drugs.  The  treat- 
ment of  cerebral  tumour  is  surgical,  and  takes 
two  forms.  Firstly,  the  enucleation  of  an 
accessible  tumour  through  a  temporary  bone 
defect  (osteoplastic  flap) ;  and,  secondly,  in  the 
case  of  an  inaccessible  or  unlocalisable  tumour, 
the  establishment  of  a  hernia  cerebri  by  remov- 
ing a  large  area  of  bone  and  incising  the  dura 
mater,  with  the  object  of  relieving  the  headache 
and  vomiting  and  saving  the  eyesight  (operation 
of  decompression).  P.  W.  G.  S. 

INJURIES    OF   THE    SKULL 

The  chief  importance  of  cranial  injuries  lies 
in  the  accompanying  injuries  of  the  nervous 
system.  There  is  no  constant  relationship  be- 
tween the  two  in  point  of  severity,  for  an  exten- 
sive fracture  of  the  skull  may  be  accompanied 
by  no  cerebral  symptoms  whatsoever,  whilst 
the  brain  may  be  severely  lacerated  without 
any  concomitant  fracture  of  the  skull. 

In  the  examination  of  a  case  it  is  always 
wise  to  bear  in  mind  that  the  cerebral  symptoms 
may  be  the  cause  and  not  the  consequence  of 
the  head  injury — for  instance  the  victim  of  an 
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apoplectic   stroke   may   fracture   the    skull    in 
falling. 

Every  unconscious  patient  exhibiting  signs  of 
cranial  injury  must  be  most  carefully  examined 
in  order  to  exclude  any  other  condition  which 
might  be  the  cause  of  coma.  Thus  the  urine 
must  be  examined  for  sugar  and  albumin,  and 
the  optic  discs  for  neuritis,  Avhilst  the  whole 
history  of  the  case  must  be  reviewed  as  closely 
as  possible. 

Fracture  of  the  skull  is  recognized  by  the 
presence  of  indentations  (depressed  fracture) ; 
by  actual  inspection  of  the  broken  bone  when 
the  scalp  is  also  lacerated;  by  the  occurrence 
of  haemorrhage  from  the  nose,  pharynx,  or 
ears ;  or  by  the  appearance  of  effused  blood 
beneath  the  conjunctiva  or  over  the  mastoid 
process.  Bleeding  from  the  ear  must  not  be 
hastily  assumed  to  come  from  a  fractured  base, 
as  a  ruptured  membrana  tympani  may  be  the 
source  of  the  blood.  Similar  caution  must  be 
observed  in  connection  Avith  bleeding  from  the 
nose,  or  of  subconjunctival  effusion. 

Cases  of  head  injury  may  be  grouped  as 
follows — 

1.  Concussion  with  or  without  fracture  of 
skull  or  gross  injury  of  the  brain.  It  must  be 
remembered  that  a  patient  may  recover  from 
concussion  and  later,  in  the  course  of  a  few 
hours,  exhibit  symptoms  of  progressive  intra-  ' 
cranial  haemorrhage. 

The  loss  of  consciousness  which  is  distinctive 
of  concussion  is  of  immediate  onset,  may  be  of 
any  degree,  and  may  last  from  a  few  seconds 
to  many  hours. 

The  diagnosis  rests  upon  the  occurrence  of 
such  loss  of  consciousness  following  immediately 
upon  an  injury  to  the  head,  and  the  absence  ! 
of  symptoms  pointing  to  intracranial  haemor- 
rhage (g.  v.).  It  is  very  rare  for  a  patient  suffer- 
ing from  concussion  alone  to  be  absolutely 
irresponsive  to  strong  sensory  stimuli. 

Inequality  of  the  pupils  is  often  present  in 
concussion,  but  its  presence  should  always 
arouse  the  suspicion  of  gross  damage  to  the 
brain  or  its  membranes. 

Treatment.  The  withdrawal  of  cerebro-spinal 
fluid  by  lumbar  puncture  sometimes  results  in 
restoration  of  consciousness,  and  may  be  tried 
if  the  unconsciousness  is  at  all  prolonged.  The 
presence  of  blood  in  the  fluid  would  demon- 
strate  that  the  case  was  not  purely  one  of  > 
concussion,  though  its  absence  would  not 
necessarily  prove  that  the  brain  had  sustained 
no  gross  damage.  The  complete  rest  in  bed,  \ 
and  the  complete  freedom  from  mental  exertion 
of  any  kind,  Avhicli  are  the  most  essential  points 
in  the  treatment  of  concussion,  must  be  pro- 
portionate to  the  duration  of  the  unconscious- 
ness, and  must  be  regulated  according  to  the 
patient's  occupation.     Thus,    a   business   man  | 


requires  a  longer  period  of  convalescence  than 
a  labourer. 

Laceration  of  the  Brain  may  be  accompanied 
by  sufficient  haemorrhage  to  produce  gross 
symptoms  of  compression,  but  in  many  instances 
this  is  not  so,  and  these  are  the  cases  Avhich 
provide  so  many  examples  of  the  later  sequelae 
of  liead  injuries.  Laceration  of  the  brain  is 
usually  accompanied  by  concussion,  and  followed 
by  the  train  of  symptoms  known  as  "  cerebral 
irritation."  The  patient  lies  curled  up  in  bed, 
complains  of  headache  and  intolerance  of  light 
and  noise,  and  resents  any  sort  of  disturbance. 
He  may  refuse  food  and  exhibit  incontinence 
of  urine  and  faeces.  The  pupils  are  contracted, 
and  may  be  unequal ;  the  optic  discs  may  show 
a  slight  degree  of  oedema.  The  treatment  is 
that  of  concussion,  but  in  cases  bordering  upon 
"  compression  "  the  question  of  a  decompressive 
operation  should  be  considered,  not  as  a  means 
of  saving  life,  but  in  order  to  minimize,  as  such 
operations  undoubtedly  do,  the  more  remote 
after-effects. 

2.  Cerebral  Compression  following  injury  may 
be  due,  if  of  immediate  onset,  to  haemorrhage ; 
if  appearing  later  it  may  be  due  to  meningitis 
following  infection  through  a  fracture  or  pene- 
trating wound. 

The  haemorrhage  takes  place  from  torn 
meningeal  vessels  or  venous  sinuses,  or  from 
actual  laceration  of  the  brain  itself.  In  such 
cases  the  fluid  withdrawn  by  lumbar  puncture 
contains  blood,  unless  the  haemorrhage  lies,  as 
it  sometimes  does,  entirely  outside  the  dura 
mater. 

The  chief  symptoms  of  compression  are  first 
drowsiness,  followed  by  gradually  deepening 
coma  according  to  the  rapidity  of  the  haemor- 
rhage ;  a  progressive  diminution  of  the  pulse-rate, 
together  with  elevation  of  the  blood  pressure; 
inequality  of  the  pupils ;  and  certain  localising 
effects  according  to  the  position  of  the  haemor- 
rhage, particularly  spasms  or  rigidity  of  the  limbs, 
followed  by  flaccid  paralysis.  If  unrelieved  by 
operation,  a  state  of  prolonged  unconsciousness, 
with  widely  dilated  unequal  pupils,  is  reached, 
and  towards  the  end  the  pulse  and  respiration 
become  irregular,  and  the  blood  pressure  rapidly 
falls. 

The  treatment  of  compression  must  be  by  an 
operation  for  relief  of  the  increased  intra- 
cranial pressure. 

3.  Depressed  Fracture  of  the  Skull. — If  accom- 
panied by  symptoms  of  cerebral  compression, 
operative  treatment  must  be  proceeded  with 
at  once.  Frequently  no  such  symptoms  are 
present,  but  it  is  none  the  less  necessary  to 
trephine  and  to  elevate  or  remove  the  depressed 
bone,  as  otherwise  Jacksonian  epilepsy  and  other 
cerebral  symptoms  are  very  likely  to  supervene 
later.     The  obstetrical  depressions  in  the  newly 


GENERAL  SURGERY 


(08 


FRACTURE   OF  THE   BASE 


born  may  be  left  alone,  unless  of  very  severe 
degree,  as  spontaneous  rectification  tends  to 
take  place. 

4.  Compound  Comminuted  Fracture,  with  or 
without  laceration  of  membrane  or  brain. 
These  injuries  are  diagnosed  at  a  glance,  although 
their  extent  is  often  shown  by  operation  to 
be  much  greater  than  was  at  first  supposed, 
[mmediate  operation  is  essential  for  the  proper 
cleansing  of  the  wound,  the  removal  or  eleva- 
tion of  fragments  of  bone,  and  the  suture  of 
the  scalp.  If  the  dura  is  torn,  no  attempt 
should  be  made  to  suture  it.  The  scalp  wound 
should  be  partially  closed  and  covered  Avith 
abundant  antiseptic  dressings  to  absorb  the 
large  amount  of  cerebro-spinal  fluid  which 
usually  escapes  for  several  days  afterwards. 

5.  Fracture  of  the  Base  of  the  Skull. — If  the 
fracture  passes  through  the  anterior  fossa, 
blood  may  escape  from  the  nostrils,  or,  passing 
into  the  pharynx,  it  may  be  swallowed  and 
subsequently  vomited.  If  the  fracture  involves 
the  bouA-  wall  of  the  orbit,  blood  infiltrates  the 
cellular  tissue  of  the  orbit  and  appears,  some- 
times at  once,  and  sometimes  after  two  or  three 
days,  beneath  the  lower  part  of  the  conjunctiva. 
Oculomotor  palsies  may  result  from  damage  to 
the  nerves  passing  through  the  sphenoidal 
fissure. 

When  the  middle  fossa  is  involved,  blood  and 
cerebro-spinal  fluid  escape  from  the  ears.  The 
facial  and  auditory  nerves  may  be  injured,  but 
this  is  not  common. 

If  the  line  of  fracture  passes  through  the 
posterior  fossa  alone,  there  may  be  no  visible 
haemorrhage  to  call  attention  to  the  injury, 
though  the  appearance,  after  an  interval  of 
two  or  three  days,  of  supramastoid  ecchymosis 
is  a  most  valuable  diagnostic  sign. 

Apart  from  concomitant  concussion,  intra- 
cranial haemorrhage,  or  injury  of  cranial  nerves, 
basal  fractures  are  of  comparatively  little  im- 
portance, and  require  no  special  treatment 
iDeyond  the  disinfection  of  the  ears  or  nose 
and  keeping  the  patient  at  rest  in  bed.  The 
ears  should  not  be  syringed  in  these  cases,  lest 
septic  material  be  driven  inwards.  They  should 
be  carefully  cleansed  by  mopping  with  some 
antiseptic  solution,  and  very  lightly  plugged 
with  antiseptic  wool.  Meningitis  is  an  occa- 
sional sequela  of  basal  fractures,  which  are  of 
necessity  compound  when  blood  escapes  ex- 
ternally. Uro tropin  administered  by  the  mouth 
is  followed  by  the  appearance  of  formaldehyde 
in  the  cerebro-spinal  fluid,  so  that  this  drug 
maj^  be  used  Mdth  advantage  in  all  cases  of 
head  injury  accompanied  by  laceration  of  the 
dura  mater. 

Sequelae  of  Head  Injuries. — A  large  variety 
of  symptoms  may  result  from  head  injuries. 
They  may  be  grouped  as  either  purely  functional. 


or  as  the  manifestations  of  gross  injuries.  Xot 
infrequently  the  two  groups  of  symptoms  occur 
together,  but  no  doubt  many  of  the  after-eft'ects 
of  head  injuries  which  are  called  functional  are 
based  upon  an  underlying  gross  lesion. 

The  most  common  after-eflects  are  comprised 
under  the  term  "  traumatic  neurasthenia." 
Persistent  headache,  sleeplessness,  loss  of  appe- 
tite, disturbances  of  vision  and  other  special 
senses,  irritability,  loss  of  memory  and  in- 
ability to  attend  to  business  are  the  chief 
symptoms  Avhich  characterize  the  condition. 
Actual  insanity  foDows  in  a  small  percentage 
of  cases.  Inasmuch  as  "  optic  neuritis  "  occurs 
in  a  considerable  number  of  cases  of  head 
injury,  permanent  narrowing  of  the  visual 
fields  is  sometimes  noted.  Epilepsy  of  the 
focal  or  Jacksonian  type  is  frequently  met  with. 
Oculomotor  palsies,  deafness,  and  facial  paralysis 
occasionally  result  from  damage  to  cranial 
nerves  in  fracture  of  the  skull.  Spastic  paralysis 
is  a  common  sequela  of  head  injury  at  birth. 
Rarely  a  pulsating  exophthalmos  results  from 
injury  to  the  cranial  portion  of  the  internal 
carotid  artery.  P.  W.  G.  S. 

DISEASES    OF    THE    CRANIAL    BONES 

The  cranial  bones  are  liable  to  the  same 
diseases  as  other  bones,  and  were  it  not  for  the 
danger  of  involvement  of  the  intracranial 
contents  they  would  require  no  special  notice. 

Caries  and  Necrosis  of  the  skull  bones  result 
from  many  causes,  among  the  commonest  of 
which  are  disease  of  the  middle  ear,  disease  of 
the  nasal  and  accessory  cavities,  and  compound 
fracture  of  the  skull;  among  the  less  common 
causes  are  syphilis,  tuberculous  disease,  and 
pyaemia. 

Tuberculous  Disease  of  the  cranial  vault  gives 
rise  to  a  chronic  subperiosteal  abscess  which, 
if  neglected,  makes  its  way  through  the  skin 
and,  becoming  secondarily  infected  with 
pyogenic  organisms,  gives  rise  to  a  septic  sinus 
leading  down  to  bare  bone. 

Syphilis  manifests  itself  as  a  chronic  inflamma- 
tory swelling,  attended  Avith  headache ;  it  may, 
if  untreated,  soften,  break  down  and  involve 
the  skin,  the  resulting  lesion  being  a  gummatous 
ulcer  with  bare  bone  in  its  floor.  The  seques- 
trum may  take  many  months  to  become  loose, 
and  during  the  whole  of  this  period  the  patient  is 
threatened  A\ith  the  same  dangers  of  intracranial 
complications  as  if  the  necrosis  had  primarily 
arisen  from  an  infected  fracture,  from  a  pyaemic 
embolus,  or  from  suppurative  disease  of  the 
middle  ear.  These  complications  are  dealt  A\ith 
elsewhere. 

The  lines  upon  which  treatment  is  to  be 
directed  are :  firstly,  the  constitutional  ti'catment 
of  the  primary  cause ;  secondly,  the  disinfection 
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of  the  diseased  and  septic  focus ;  and,  thirdly, 
operative  measures  for  the  removal  of  the  dead 
bone.  These  cases  should  never  be  regarded 
as  trivial,  and  the  patient's  friends  should  be 
fully  informed  of  the  possibility  of  dangerous 
intracranial  complications.  Xor  should  any 
operation  for  the  removal  of  dead  bone  be 
undertaken  without  due  appreciation  of  the 
fact  that  sometimes  the  same  complications 
follow  closely  upon,  and  are  apt  to  be  attributed 
to.  such  operations. 

Tumours  of  the  cranial  bones.  Ivory  osteo- 
mata  occur  (1)  upon  the  exterior  of  the  skull, 
when  they  cause  no  symptoms  which  would 
warrant  their  removal,  (2)  within  the  accessory 
nasal  cavities  and  external  auditory  meatus, 
when  symptoms  may  be  caused  which  are 
referable  to  these  special  regions  (q.v.),  and 
(3)  upon  the  inner  table  of  the  skull,  in  which 
case  symptoms  of  dural  or  cerebral  irritation 
may  arise,  necessitating  surgical  treatment. 

Sarcoma  may  involve  the  cranial  bones 
primarily  and  invade  the  brain,  or  it  may  arise 
in  the  brain  or  meninges  and  secondarily  involve 
the  bones.  A  primary  growth  of  one  of  the 
cranial  bones,  seen  at  a  time  when  its  removal 
would  be  practicable,  would  have  to  be  distin- 
guislied  from  (1)  a  gummatous  or  tuberculous 
osteitis,  (2)  subperiosteal  haematoma.  and  (3) 
leontiasis  ossea.  X-ray  examination  ^dll  assist 
in  the  diagnosis,  as  such  sarcomata  are  apt  to 
show  evidence  of  ossification.  The  secondary 
sarcoma  which,  arising  in  the  membranes, 
invades  the  skull  bones,  is  usually  a  rapidly 
growing  tumour  exhibiting  marked  pulsation. 
In  the  presence  of  a  positive  Wassermann 
reaction,  or  of  other  evidence  of  syphilis,  the 
effect  of  salvarsan  may  clear  up  the  nature  of 
the  case.  A  haematoma  will  be  distinguished  b}' 
the  history  and  by  its  more  rapid  development. 
In  the  rare  disease  known  as  leontiasis  ossea, 
the  extremely  slow  progress,  and  the  presence  of 
other  bony  bosses,  would  decide  between  it  and 
sarcoma. 

Endothelioma  is  a  form  of  tumour  affecting 
the  cranial  bones  in  connection  with  a  subjacent 
primary  growth  arising  in  the  cerebral  mem- 
branes. The  presence  of  a  hard  sessile  tumour 
of  the  skull  should  always  lead  to  a  minute 
examination  of  the  nervous  system  for  evidence 
of  intracranial  growth.  If  such  be  found,  the 
case  should  be  submitted  to  operation  ^nth- 
out  delay,  as  a  favourable  result  is  to  be 
expected. 

Secondary  sarcoma  and  carcinoma  of  the 
cranial  bones  is  not  common,  but  in  suspected 
malignant  disease  in  this  situation  careful 
search  must  be  made  for  a  primary  growth 
elscAvhere  in  the  body.  Nothing  but  palliative 
treatment  is  available  for  such  tumours. 

P.  W.  G.  S. 
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DISEASES    OF    THE    SPINE    AND    CORD 

Acute  Necrosis  of  the  Spine  is  occasionally 
met  with,  and  maj^  involve  any  part  of  the 
vertebra,  the  body,  lamina  or  spinous  process. 
The  resulting  abscess  may  appear  behind  or  in 
front  of  the  vertebrae.  In  the  former  case  it 
may  present  itself  as  a  retropharyngeal  abscess, 
or  it  may  spread  in  the  mediastinal  connective 
tissue.  The  pathology  and  symptoms  are  those 
of  acute  necrosis  elsewhere,  with  the  added 
danger  of  invasion  of  the  spinal  canal  and 
involvement  of  the  cord  and  its  membranes. 
The  treatment  consists  in  opening  and  draining 
the  abscess  by  the  nearest  available  route  as 
soon  as  a  diagnosis  has  been  arrived  at. 

Caries  of  the  Spine  (Potl's  Disease). — In  the 
early  stage,  when  diagnosis  is  of  the  greatest 
importance,  the  signs  may  be  very  few.  Pain 
in  the  back,  or  pain  referred  along  individual 
nerve  roots,  occurring  in  a  child  of  tuber- 
culous tendency,  ^\ould  naturally  lead  to  a 
close  examination  of  the  spine,  as  also  should 
an  otherwise  unexplained  torticollis.  Such 
examination  may  reveal  local  tenderness  and 
rigidity,  and  a  good  X-ray  examination  may 
confirm  the  diagnosis  of  caries.  On  the  other 
hand,  the  first  symptoms  to  call  attention  to 
this  disease  are  sometimes  the  appearance  of  a 
cold  abscess  either  in  the  groin,  in  the  iliac 
fossa,  through  Petit's  triangle,  or  behind  the 
pharynx ;  or  symptoms  of  pressure  upon  the 
spinal  cord  may  be  the  first  indications.  In 
other  cases,  again,  an  angular  deformity  gradu- 
ally appears  without  any  obvious  pre-existent 
symptoms. 

Treatment.  As  long  as  symptoms  of  active 
disease  are  present  absolute  recumbency  is 
essential,  in  order  to  take  the  body  weight  off 
the  diseased  bones.  At  the  same  time  some 
suitable  jacket  or  other  means  must  be  devised 
to  prevent  movement,  whilst  in  addition  fresh 
air  and  general  tonic  treatment  must  be  em- 
ployed. If,  after  a  period  of  this  treatment 
lasting  from  six  to  twelve  months,  pain  and 
tenderness  have  disappeared,  the  patient  may 
be  allowed  to  walk,  but  the  spinal  support 
should  still  be  worn  for  a  further  jDcriod  of 
twelve  months  or  so.  During  the  mIioIc  of  the 
treatment  examination  must  be  made  from 
time  to  time  for  the  appearance  of  an  abscess, 
as  such  abscesses  are  apt  to  form  very  insidi- 
ously and  painlessly,  and  they  may  easily  be 
overlooked  unless  specially  and  systematically 
sought. 

AlDScesses  require  incision  as  soon  as  dis- 
covered. The  greatest  caution  must  be  exer- 
cised to  prevent  infection  of  the  abscess,  an 
accident  ^\hich  can  only  be  regarded  as  a  grave 
calamity.  Some  surgeons  advocate  the  removal 
of  the  fluid  contents  of  such  abscesses  by  aspira- 
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tion.  This  method  leaves  the  caseous  contents 
behind  and  fails  to  deal  with  the  abscess  wall ; 
it  does  not  find  general  acceptance  as  the  most 
satisfactory  method.  It  is  best  to  evacuate 
the  contents  through  a  small  incision,  at  the 
same  time  curetting  the  abscess  wall  and 
thoroughly  irrigating  the  cavity  with  a  stream 
of  hot  saline  solution.  The  wound  is  then 
closed  without  drainage.  If  fluid  re-accumu- 
lates, it  can  be  removed  by  aspiration,  such 
fluid  being  thin  and  free  from  caseous  masses. 
The  treatment  of  compression  paraplegia  due 
to  caries  is  discussed  below. 

Tumours    of    the   Spine   are,   except    in    rare 
instances,    malignant,    and    take   the   form    of 
secondary  carcinoma  and  of  primary  or  secon- 
dary sarcoma.     As  the  breast  is  the  commonest 
primary   site   for   a   carcinoma   involving    the 
spine  secondarily,  it  follows  that  this  form  of 
malignant  disease  is  most  commonlv  met  with 
in    women.     It    usually   affects    the    vertebral 
bodies,  and  may  be  accompanied  for  a  Avhile 
by  no  symptoms,  or  at  most  by  "  rheumatic  " 
pains.     Sooner  or  later  the  weakened   bodies 
collapse,  and    an  angular  curvature    abruptly 
makes  its  appearance.     This   may  be  accom- 
panied by  violent  pain  and  by  rapidlj^  develop- 
ing    symptoms     of     compression     paraplegia. 
Primary  sarcoma  of  the  spine,  on  the  other  hand, 
more  commonly  affects  the  neural  arches  and, 
unlike  secondar}^  carcinoma,  is  more  liable  to 
give  rise  to  recognizable  tumour  masses  pos- 
teriorly.    It  also  more  commonly  invades  the 
spinal  canal  and  intervertebral  foramina,  causing 
severe  root  pains  and   a  gradually  developing 
paraplegia.      When    it    affects     the    vertebral 
bodies  deformity  is  liable  to   occur  from  tele- 
scoping, as  in  carcinoma. 

These  conditions  have  to  be  distinguished 
from  Pott's  disease,  and  the  diagnosis  must 
rest  upon  the  presence  of  a  primary  focus  of 
malignant  disease,  the  more  rapid  appearance 
of  the  spinal  deformity,  the  presence  of  tumour 
locally,  the  age  of  the  patient,  radiographic 
examination,  and  sometimes  exploratory  opera- 
tion. 

Treatment  can  onl}^  be  palliative,  unless  the 
use  of  Coley's  fluid  can  be  regarded  as  an 
attempt  at  curative  treatment.  In  some  cases 
section  of  involved  posterior  roots  for  the 
relief  of  pain  might  be  advisable,  and  lamin- 
ectomy for  the  relief  of  cord  pressure  might 
be  done  in  an  early  case,  especially  when  doubt 
exists  as  to  the  diagnosis.  The  avoidance  of 
bedsores,  and  the  treatment  of  cystitis  in  the 
paraplegic  would  naturally  be  attended  to, 
whilst  some  suitable  form  of  spinal  support 
might  ease  the  root  pains. 

The  diseases  of  the  spinal  cord  which  call  for 
direct  surgical  treatment  are  those  which  give 
rise  to  compression  paraplegia.     Pressure-effects 


maj^  be  produced  hy  disease  of  the  vertebrae 
giving  rise  to  inflammatory  or  neoplastic 
material  Avhich  invades  the  spinal  canal,  of 
which  tuberculous  disease  and  malignant  disease 
are  examples,  syphilitic  disease  of  the  spinal 
meninges,  and  tumours  of  the  spinal  membranes 
or  of  the  cord  itself. 

Paraplegia  in  Pott's  Disease. — In    the     great 
majority  of  cases  pressure  symptoms  in  Pott's 
disease    are    a    complication    which    becomes 
evident  long  after  the  disease  has  been  reco^- 
nized,   but,   as  stated  above,  occasionally  the 
paralysis  is   the  first  symptom,   and  in  these 
cases  diagnosis  is  a  matter  of  some  difficulty. 
The  pressure  symj^toms  are  rarely  due  to  bony 
displacement;  they    are    most   frequently  the 
result  of  abscess  formation  within  the  spinal 
canal.     In    these    instances    the   inflammatory 
products  may  make  their  way  backwards  from 
the  body  of  the  diseased  vertebra,  and,  unable 
to   penetrate   the  strong   median  part   of  the 
posterior  longitudinal  ligament,  appear  on  either 
side  of  it  in  such  a  manner  as  to  compress  the 
cord  from  side  to  side.     In  other  cases  the  pus 
travels  into  the  spinal  canal  through  an  inter- 
vertebral foramen,  when  it  may  come  to  lie 
between  the  laminae  and  the  theca,  so  as  to 
compress     the     cord     antero-posteriorly.     But 
pressure  from  abscess  formation  is  not  the  only 
cause    of    paraplegia    in    Pott's    disease ;    the 
functions  of  the  cord  may  be  interfered  with  by 
thrombosis  of  its  vessels  from    direct  involve- 
ment of  the  membranes  in  the  disease.     The 
practical   importance   of   recognizing   this   will 
be  readily  understood,  for,  whilst  the  outlook 
in  the  cases  of  paraplegia  due  to  simple  pressure 
is  comparatively  good,  that  in  thrombosis  is  bad. 
In  the  early  stages  of  a  gradually  oncoming 
pressure  paraplegia  the  symptoms  are  commonly 
those  of  weakness  of  the  legs,  together  ■\A'ith 
increased  deep  reflexes,  Babinski's  sign,  dimin- 
ished abdominal  reflexes,  and  some  disturbance 
of  the  bladder  functions.     Gradually  complete 
spastic  paraplegia  is  developed.     The  alteration 
in  sensibility  is  often  slight  in  proportion  to  the 
motor  symptoms,  and  may  need  careful  looking 
for,  especially  in  children.     In  the  cases  due  to 
thrombosis  the  paralysis  is  of    more  rapid,  or 
even  of  sudden  onset,  and  tends  to  be  of  the 
flaccid  t3rpe,   with  loss  of    reflexes  and  more 
pronounced  alteration  of  sensibilit3^ 

Treatment.  Operation  should  not  be  lightly 
undertaken,  and  is  not  indicated  until  a  fair 
trial  of  non-operative  treatment  has  been  given, 
because  many  cases  recover  without  operation. 
Complete  recumbency,  together  Mith  treatment 
on  the  general  lines  required  in  Pott's  disease, 
should  be  tried  for  a  period  of  two  or  three 
months.  If  improvement  is  then  in  progress, 
this  treatment  should  be  persisted  in,  but  if 
there   is   no   improvement,  or   if   the   pressure 
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symptoms  are  becoming  more  piouounced, 
laminectomy  should  be  advised.  In  the  cases 
viith.  flaccid  paralysis,  especially  -svhen  of  rapid 
or  sudden  onset,  operative  measures  should  be 
considered  with  the  greatest  caution,  as  in  them 
the  prospect  of  improvement  is  verj^  remote. 

In  children  the  prognosis  after  laminectomy 
is  good ;  in  adults  it  is  by  no  means  good,  and 
even  greater  caution  should  be  exercised  in 
advising  operation  for  an  adult  than  for  a  child. 

Syphilitic  Meningitis.  —  Certain  cases  of 
syphilitic  disease  of  the  spinal  meninges  are 
capable  of  being  benefited  by  operation.  It 
is  not  always  possible  to  distinguish  between 
these  and  cases  of  tumour,  and  exploration  for 
susjDected  tumour  sometimes  reveals  a  gumma- 
tous meningitis  which  is  causing  constriction  of 
or  pressure  upon  the  cord.  In  the  case  of  a 
spastic  paraplegia  in  a  syphilitic  patient  which 
does  not  clear  up  under  antis^-philitic  treatment, 
the  question  of  an  exploratory  laminectomy 
should  be  considered. 

Tumours. — Tumours  of  bone  causing  pressure 
symptoms  have  been  mentioned  above.  These 
are  almost  always  malignant,  and  operation 
is  hkely  to  do  little  or  no  good.  Tumours  of 
the  cord  and  its  membranes  are  either  extra- 
medullar}' or  intra-medullary.  The  former  are 
the  more  common,  and  are  usually  met  with 
inside  the  spinal  theca,  growing  from  the  mem- 
branes and  involving  one  or  more  nerve  roots. 
They  are  most  frequently  endotheliomata  or 
sarcomata ;  fibromata  are  also  met  with,  whilst 
hydatid  cysts  sometimes  occur  and  present  the 
symptoms  of  true  tumours.  The  intra-medullary 
tumours,  arismg  within  the  substance  of  the  cord, 
are  commonly  gliomata,  sarcomata,  or  occasion- 
ally tubercuiomata.  Malignant  tumours  are 
much  more  common  than  benign. 

The  symptoms  of  a  spinal  tumour  are  those 
of  a  progressive  pressure  paraplegia.  The  first 
symptoms  may  be  those  of  pain,  referred  to  the 
distribution  of  a  particular  nerve  root,  together 
with  some  loss  of  power,  alteration  of  sensibility 
and  changes  in  the  reflexes  below  the  site  of  the 
tumour.  The  cord  symptoms  may  be  of  the 
Brown-Sequard  type.  Later  a  complete  spastic 
paraplegia  develops ;  the  superficial  abdominal 
reflexes  are  lost ;  the  plantar  reflex  is  of  the 
extensor  tyj)e ;  the  sphincters  are  affected ;  and 
there  is  a  var^ang  degree  of  loss  of  the  different 
forms  of  sensation  below  the  site  of  the  tumour. 
The  region  of  impaired  sensibility  may  fade  ofi' 
very  gradually  into  that  of  normal  sensibilit^^ 
and  so  cause  difficulty  in  localising  the  level 
of  the  tumour.  ^'^Tien  the  tumour  is  intra- 
medullary there  is  likely  to  be  dissociation  of 
sensation,  Avhilst  root  pains  are  not  so  common 
as  with  the  extra-medullary  cases. 

The  treatment  of  a  spinal  tumour  is  surgical, 
and  the  earlier  its  removal  can  be  undertaken, 


the  better,  of  course,  is  the  prospect  of  recovery. 
In  a  neglected  case  such  profound  changes  may 
have  taken  place  in  the  cord  that  recovery  of 
conductivity  cannot  be  attained  even  after 
removal  of  the  tumour,  whilst  infection  of  the 
urinary  tract  may  render  the  outlook  hopeless. 
The  removal  of  an  intra-medullary  tumour  is  not 
%vithin  the  scope  of  legitimate  surger}',  but  exact 
diagnosis  between  intra-  and  extra-medullary 
tumour  without  exploration  is  not  always 
possible.  The  relief  of  pressure  afforded  by 
an  exploratory  laminectomy  in  the  case  of  an 
intra-meduUary  tumour  may  be  followed  by  a 
temporary  amehoration  of  the  symptoms. 

Tumours  involving  the  cauda  equina  below 
the  termination  of  the  spinal  cord  are  recognized 
by  the  involvement  of  lumbar  and  sacral  nerve 
roots,  giving  rise  to  pain,  aneesthesia  and 
paralysis,  with  reaction  of  degeneration  in  the 
muscles,  together  with  loss  of  reflexes,  varjang 
according  to  the  roots  involved.  As  with 
tumours  of  the  cord,  the  treatment  of  tumours 
of  the  Cauda  equina  is  purely  surgical. 

P.  W.  G.  S. 

RESECTION   OF   THE   POSTERIOR    SPINAL 
NERVE    ROOTS 

The  mamier  in  which  the  nerves  of  efferent 
and  afferent  functions  are  separated  from  one 
another  at  their  junction  with  the  spinal  cord 
makes  it  comparatively  easy  to  carry  out 
operative  procedures  on  these  nerves  without 
any  danger  of  causing  motor  paralysis.  There* 
are  three  great  indications  for  such  operations, 
viz.  pain,  visceral  crises  and  spasticity  of  spinal 
origin. 

For  Pain. — There  are  certain  cases  of  in- 
tractable neuralgia  in  which  no  operation  on 
the  peripheral  nerves  has  any  lasting  effect. 
Amputation  of  a  painful  limb  is  in  such  a  case 
worse  than  useless,  for  the  pain  is  still  felt  as 
severely  as  ever.  In  a  few  cases  of  tabes  the 
lightning  pains  defy  all  medicinal  remedies,  and 
some  conditions  of  malignant  growth  which  are 
beyond  radical  operations  may  cause  intolerable 
pain.  In  all  such  cases  the  operation  of  resec- 
tion of  the  posterior  spinal  nerve  roots  has  been 
undertaken,  with  a  var^nng  measure  of  success. 
In  about  one-third  of  such  cases  there  has  been 
entire  and  lasting  relief,  in  another  third  the 
relief  has  only  been  partial,  whilst  in  the  remain- 
der no  good  has  resulted.  Provided  that 
enough  roots  have  been  divided,  anaesthesia  and 
analgesia  of  a  permanent  kind  is  certainly 
produced,  but  this  does  not  necessarily  imply 
that  the  anaesthetic  parts  may  not  continue  to 
be  the  seat  of  referred  pain.  This  fact  is  partly 
to  be  explained  by  the  wide  overlapping  of  the 
areas  of  distribution  of  the  sensory  nerves,  and 
partly  by  the  large  element  which  psychical 
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processes  have  in  the  production  of  pain, 
especially  in  cases  of  neuralgia  and  tabes. 

For  Visceral  Crises. — There  are  some  cases  of 
tabes  dorsalis  associated  with  such  severe 
vomiting  which  no  drug  can  relieve,  that 
emaciation  becomes  extreme  and  the  patient's 
life  a  burden.  These  gastric  crises  are  associated 
with  great  pain  and  highly  exaggerated  abdomi- 
nal reflexes.  The  victim  of  such  a  condition 
will  sooner  or  later  become  addicted  to  morphia, 
the  frequent  injection  of  which  will  make  him 
still  more  ill  and  wretched.  This  visceral  crisis 
is  brought  about  by  a  morbid  increase  in  the 
reflex  arc  which  controls  the  stomach  functions. 
The  afferent  limb  of  this  arc  runs  with  the 
seventh  to  the  tenth  or  eleventh  dorsal  nerves. 
By  division  of  the  posterior  roots  of  these  nerves 
on  both  sides  the  vomiting  is  cured  and  the  pain 
ceases. 

Since  1908,  when  this  brilliant  idea  was  first 
suggested  and  carried  out  by  Prof.  Foerster  of 
Breslau,  the  operation  has  been  performed 
twenty-nine  times,  Avith  three  deaths  and 
twenty-four  successes,  in  eight  of  which, 
however,  some  degree  of  relapse  took  place. 

For  Spasticity. — In  all  cases  where  the  motor 
tracts  from  the  brain  to  the  limbs  have  been 
partially  interrupted  some  degree  of  muscular 
weakness  results,  which  is  associated  Avith  a 
great  deal  of  spasm,  from  an  exaggeration  of 
the  normal  spinal  reflexes.  This  spasm  does 
more  towards  crippling  the  limb  than  the  mere 
loss  of  motor  power.  Such  a  condition  is  seen 
in  its  most  extreme  form  in  Little's  disease, 
Avhere  the  motor  tracts  have  degenerated  to 
some  extent  as  the  result  of  a  cerebral  injury 
during  birth.  It  also  occurs  iii  the  ordinary 
forms  of  spastic  paraplegia,  as  well  as  in  those 
of  syphilitic  origin.  It  is  in  these  cases  that 
the  resection  of  the  posterior  spinal  nerve  roots 
has  given  the  most  brilliant  results.  It  is 
Ecenerallv  onlv  necessarv  to  divide  about  half 
of  the  afferent  roots  of  the  spastic  limb,  so  that 
no  extensive  anaesthesia  results,  but  the  spasm 
is  immediately  and  permanent!}^  relieved.  And 
further,  when  once  the  spasm  has  gone,  the 
motor  power  increases  very  greatly,  especiallj' 
in  children.  This  idea,  of  the  power  of  posterior 
root  resection  to  relieve  spasm,  we  also  owe  to 
Prof.  Foerster,  and  it  has  been  carried  out  in 
over  eighty  cases  with  very  gratifying  results. 
Little's  disease  offers  undoubtedlv  the  greatest 
scope  for  its  employment  and  the  best  promise 
of  permanent  success.  Spastic  paralysis  of  the 
traumatic,  ordinary  or  syphilitic  varieties  have 
all  given  good  results.  Cases  of  disseminated 
sclerosis  have  been  attempted,  but  without 
much  encouragement,  owing  to  the  progressive 
character  of  the  disease. 

Technique  of  the  Operation. — The  skin  incision 
should  be  made  in  the  form  of  a  curved  line, 


the  arc  of  the  chord  being  on  the  centre  of  the 
spine.  By  this  means  the  lines  of  skin  and 
muscle  divisions  do  not  lie  over  one  another. 
The  muscles  are  separated  from  the  bones  by  a 
raspatory  and  the  necessary  laminae  removed. 
This  stage  of  the  operation  is  often  attended  by 
profuse  hsemorrhage,  which  may  be  greatly 
lessened  by  the  preliminary  subcutaneous  and 
intramuscular  injection  of  several  ounces  of  a 
1  in  50,000  solution  of  adrenalin.  In  the  cases 
of  the  roots  of  the  brachial  plexus  it  is  enough 
to  remove  the  half  laminae,  whereby  much  less 
muscular  division  is  necessitated.  When  the 
dura  mater  has  been  fully  exposed  it  is  divided 
hj  a  longitudinal  incision  and  retracted  by  long 
sutures.  The  posterior  roots  are  picked  up  one 
by  one  and  a  short  piece  of  each  excised.  There 
are  only  two  points  of  difficulty,  first,  the 
identification  of  given  roots,  and  second,  the 
decision  of  which  roots  to  resect.  In  the  case 
of  the  brachial  roots  the  marked  contrast  in 
size  between  the  first  and  second  dorsal  nerves 
is  the  best  guide  to  identification.  In  the  loA^er 
dorsal  region  the  seventh  root  lies  opposite  to 
the  tenth  spine ;  in  the  lumbo-sacr?J  region  the 
last  root  of  any  size  is  the  third  sacral,  and 
enumeration  may  be  made  upwards  from  this. 
For  exposure  of  the  brachial  roots  it  is  necessary 
to  remove  the  laminae  on  one  side  of  the  fifth 
to  the  seventh  cervical  and  the  first  dorsal 
vertebrae.  In  the  case  of  the  lower  dorsal  roots 
the  fifth  to  the  eleventh  dorsal  vertebrae  are 
resected,  Avhilst  in  the  lumbo-sacral  region  all 
the  nerves  can  be  exposed  by  removal  of  the 
laminae  of  the  eleventh  and  twelfth  dorsal  and 
first  and  second  lumbar  vertebrae. 

The  actual  roots  resected  in  the  case  of  the 
arm  should  practically  be  all  those  of  the 
brachial  plexus  on  one  side.  When  dealing  Avith 
gastric  crises  the  sixth  to  the  tenth  dorsal  roots 
require  resection  on  both  sides.  In  the  lumbo- 
sacral region  it  is  ad\'isable  to  resect  not  more 
than  tAAO  connectiA^e  roots  on  the  same  side, 
otherAvise  an  artificial  ataxia  AA'ill  be  produced. 

Further  details,  together  AAith  a  complete 
bibliography  of  this  subject,  may  be  found  in 
the  articles  by  Prof.  Foerster  and  Hey  GroA-es 
in  the  Surgical  Section  of  the  Proceedings  of  the 
Royal  Society  of  Medicine,  1911,  pp.  199-254. 

E.  W.  H.  G. 

DEVIATIONS    OF    THE    SPINAL    COLUMN 

Lateral  Curvature  of  the  Spine  (Scoliosis). — 
Lateral  curvature  is  an  habitual  or  fixed 
dcA^ation  of  the  spine,  in  Avhole  or  in  part,  to 
one  or  other  side  of  the  median  line  (Whitman). 
It  is  conA'enient  to  classify  the  cases  according 
to  the  cause  or  group  of  causes  at  AAork. 

Congenital  Scoliosis  is  rare.  Sometimes  it  is 
due  to  the  presence  of  a  half -vertebra,  and  it 
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may  be  associated  "svith  congenital  elevation 
of  the  scapula. 

Rickety  Scoliosis  is  due  to  loss  of  muscular 
tone,  coupled  ^\ith  softening  of  the  bones  and 
ligaments. 

Paralytic  Scoliosis  is  due  to  infantile  paralysis, 
or  one  of  the  other  rarer  forms  of  paralysis. 

Scoliosis  due  to  tubercular  or  other  disease  of 
the  spine,  directly,  is  rare. 

Secondary  Scoliosis  may  be  secondary  to 
phthisis,  empyema,  torticollis,  want  of  use  of 
one  arm  on  account  of  paralysis  or  tubercular 
disease  of  the  shoulder,  or  inequality  in  the 
I  length  of  the  legs,  whether  congenital  or  the 
i  result  of  tubercular  hip  disease,  congenital 
dislocation,  genu  valgum,  etc. 

Ordinary  Scoliosis,  or  Adolescent  Scoliosis. — 
L"^nder  this  heading  may  be  placed  the  great 
bulk  of  the  cases,  both  in  children  and  adoles- 
cents. The  curvature  in  these  cases  is  a 
deformity  of  iveakness,  due  to  diminished 
muscular  tone,  and  is  therefore  often  accom- 
panied or  preceded  by  other  deformities  of 
weakness,  e.  g.  round  shoulders,  genu  valgum, 
and  flat  feet.  It  should  be  remembered  that 
shortness  of  one  leg  is  not  in  itself  sufficient 
to  cause  scoliosis,  for  when  the  patient  is  seated 
the  cause  of  the  temporary  spinal  curve  dis- 
appears and  the  spine  corrects  itself.  It  is 
only  after  several  years,  or  if  loss  of  tone  from 
any  cause  occurs,  that  habitual  or  fixed  deformity 
ensues.  The  various  factors  which  may  con- 
tribute to  the  formation  of  scoliosis  are  best 
enumerated  by  describing  a  case  displaying 
all  of  them.  But  the  author  Mould  call  atten- 
tion to  the  importance,  hitherto  insufficiently 
insisted  upon,  of  chronic  sepsis,  in  some  form 
or  other,  as  being  at  the  bottom  of  the  muscular 
weakness  which  allows  the  curvature  to  develop. 
Girls  are  more  commonly  affected  than  boys, 
but  this  influence  of  sex  is  less  marked  in  child- 
hood than  adolescence,  and  is  altogether  absent 
in  early  childhood.  A  typical  case,  say  in  a 
girl  of  twelve  years,  may  display  the  following- 
features  on  examination.  She  is  a  pale,  thin, 
unhealthy-looking  child  Mith  an  adenoid  facies. 
She  has  stooped  for  some  years;  her  chest  is 
flat,  and  the  respiratory  movements  are  feeble. 
Many  of  her  teeth  are  carious ;  her  tonsils  are 
enlarged  and  septic ;  adenoids  are  present ; 
she  has  chronic  enlargement  of  the  cervical 
glands,  below  and  behind  the  angles  of  the  jaw, 
proving  the  absorption  of  septic  material  from 
the  mouth  and  throat.  She  is  anaemic,  and  a 
haemic  murmur  may  be  heard  over  the  pre- 
cordium.  Her  school  hours  are  too  long ;  Avhen 
in  school  she  sits  on  a  form,  and  when  writing 
is  alloMed  to  assume  any  position  her  tired 
muscles  suggest ;  the  school-room  is  badly 
ventilated.  Her  play-hours  she  usually  spends 
indoors.     When  standing  she  usually  keeps  one 


j  knee  flexed  and  the  pelvis  tilted  down  on  the 
!  same  side ;  there  is  knock-knee,  more  marked 
on  one  side ;  both  feetare  "  weak."  Hermother 
gives  a  history  of  snoring  at  night  and  of  fre- 
quent colds  and  sore  throats ;  the  child  never 
sleeps  with  the  window  open  on  this  account. 
Constipation  is  troublesome. 

The  above  notes  should  be  quite  sufficient  to 
indicate  the  line  along  which  inquiry  should  be 
made  and  the  examination  of  the  case  con- 
ducted. Such  patients  complain  of  getting 
tired  easily,  and  of  pain  in  the  back  or  the  side. 
With  regard  to  the  spine  itself  there  may  be 
a  single  or  a  double  curve.  The  commonest 
types  met  with  are  double  or  S  curve,  convex 
to  the  right  in  the  dorsal  region  and  to  the  left 
in  the  lumbar,  and  the  single  long  curve  (total 
scoliosis)  convex  to  the  left.  It  must  be 
remembered  that  an  habitual  curve  in  the  spine 
i  cannot  exist  for  any  length  of  time  without 
'  the  addition  of  rotation  of  the  individual 
vertebrae.  This  rotation  is  such  that  the  body 
swings  towards  the  convex  side  of  the  curve, 
and  as  a  result  the  line  of  the  vertebral  bodies 
deviates  much  further  from  the  mid-line  than 
does  the  line  of  the  spinous  processes.  It  is 
probable  that  in  many  cases  rotation  occurs 
before  lateral  deviation,  i.e.  the  body  deviates 
I  before  the  vertebrae  as  a  whole. 
'  Rotation  of  the  dorsal  vertebrae  leads  to 
deformity  of  the  whole  thorax,  the  angles  of 
the  ribs  being  increased  and  prominent  on  the- 
convex  side  of  the  curve,  and  flattened  on  the 
concave.  On  the  front  of  the  chest  the  con- 
ditions  are  reversed,  the  ribs  and  breast  being 
flattened  on  the  convex  side  and  prominent  on 
the  concave.  The  ribs  are  approximated  on 
the  concave  side  and  separated  on  the  convex. 
One  hip  may  "stick  out,"  and  one  scapula 
may  be  raised  above  the  level  of  the  other. 
It  is  the  usual,  but  not  the  invariable,  rule  for 
the  prominent  hip  and  high  shoulder  to  be  on 
the  same  side,  e.  g.  on  the  right,  in  the  common 
right-dorsal-left-lumbar  S  curve.  The  lateral 
curvature  is  often  accompanied  by  some  dorsal 
kyphosis  ;  in  severe  cases  this  kyphosis  is  usually 
a  marked  feature. 

Treatment.  This  must  depend,  in  the  first 
place,  upon  the  cause  of  the  deformity,  if  such 
can  be  determined.  The  lungs  and  heart  should 
always  be  examined,  for  it  is  hopeless  to  try 
to  cure  a  spinal  curve  due  to  collapse  of  one 
side  of  the  chest  around  a  fibrosed  lung,  while 
the  discovery  of  a  heart  lesion  may  modify  the 
advice  given  as  to  remedial  exercises.  The 
rickety  cases  are  usually  intractable ;  in  addition 
to  other  treatment  in  such  a  case  it  is  essential 
that  the  child  be  taken  entirely  off  his  feet  for 
a  time.  The  paralytic  cases,  when  recovery  of 
the  muscles  is  not  to  be  expected,  require 
apparatus    to    support    them.     In    a    case    of 
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infantile  paralysis  affecting  the  spinal  muscles, 
means  should  be  taken  early  to  prevent  or 
limit  deformity,  for  otherwise  the  curvature 
may  become  so  extreme  that  it  is  impossible 
to  correct  it  though  the  muscles  have  regained 
their  power. 

The  diagnosis  of  tubercular  disease  is  most 
important,  as  treatment  in  such  cases  is  entirely 
different ;  in  cases  of  doubt  a  skiagram  should 
be  taken.  Inequality  of  the  legs  must  receive 
treatment  appropriate  to  the  cause.  The  legs 
should  always  be  measured,  for  a  difference  of 
half  an  inch  or  more  is  often  met  with,  without 
any  discoverable  cause,  and  entirely  unsuspected 
by  the  patient  or  parents. 

The  above  causes  havmg  been  excluded,  the 
daily  routine  of  the  child,  the  hours  of  work  and 
play,  the  style  of  the  desk  and  seat  used  in 
class,  and  so  on,  should  be  inquired  into,  and 
corrections  and  improvements  suggested.  The 
surgeon  should  not  be  too  hasty  in  taking  the 
<;hild  away  from  school  and  the  companionship 
of  other  children  and  sending  it  off  to  the 
seaside.  Each  case  must  be  carefully  considered 
on  its  merits.  A  scoliotic  patient  should 
always  use  a  chair,  not  a  stool  or  form,  and  the 
back  should  have  a  cushion  or  pad  adjusted  so 
as  to  fit  into  the  lumbar  concavity.  The  desk 
should  be  sloping  and  close  to  the  chair,  and  a 
footstool  should  be  fixed  beneath  it.  The  next 
and  .most  important  detail  is  to  remove  all 
sources  of  sepsis  discoverable,  such  as  septic 
teeth,  infective  tonsils  and  so  on.  It  must  then 
be  decided  Avhether  the  case  requires  a  "  sup- 
port "  of  any  kind  or  not.  It  is  a  sound  rule, 
if  possible,  always  to  endeavour  to  treat  a  case 
by  exercises  and  massage  only.  If  in  doubt 
make  a  careful  note  of  the  amount  of  deformity 
present  and  Avatch  the  effect  of  exercises  for 
three  months.  With  a  little  experience  it  is 
easy  to  recognize  the  degree  of  deformity  which 
calls  for  instrumental  support.  Here  it  can 
only  be  said  that  this  should  be  necessary  only 
in  the  severe  cases,  but  even  these  require 
massage  and  exercises,  for  much  may  be  done 
to  relieve  pain,  prevent  increase  of  deformity 
and  improve  the  general  health  of  the  patient 
by  these  measures.  In  giving  a  prognosis  it 
should  be  remembered  that,  as  a  matter  of  fact, 
the  cases  with  definite  rotation  are  never  cured. 
They  may  be  improved,  but  at  any  rate  the 
deformity  should  be  checked  and  all  the 
symptoms  relieved. 

The  details  of  the  treatment  by  remedial 
exercises  will  be  found  under  Physical 
Exercises.     {Special  Forms  of  Treatment.) 

Kyphosis. — This  implies  an  increase  in  the 
dorsal  convexity  of  the  back.  The  varieties 
met  with  are — 

1.  Rickety  Kyphosis  in  young  children.  The 
most  prominent  part  of  the  curve  is  low,  about 


the  dorsi-lumbar  junction,  the  normal  lumbar 
concavity  having  disappeared. 

2.  Round  Shoulders.  In  children  and  adoles- 
cents the  etiological  factors  are  much  the  same 
as  in  ordinary  scoliosis,  imperfect  expansion 
of  the  lungs  due  to  nasal  obstruction  being, 
perhaps,  the  most  important  of  these.  Defects 
of  vision  may  be  a  cause  of  the  stooping.  In 
adults  the  deformity  is  the  result  of  the  patient's 
occupation. 

3.  Kyphosis  accompanying  ScoUosis.  [See 
above.) 

4.  Kyphosis  resulting  from  disease  of  the  spine, 
e.  g.  osteoarthritis. 

Tubercular  disease  of  the  spine  is  not  usually 
included  under  this  term. 

Rickety  kyphosis  should  be  treated  by 
keeping  the  child  lying  down  always.  This  is 
best  done  by  using  a  wicker  tray  or  padded 
board,  from  which  the  child  is  only  removed  for 
washing.  Massage  to  the  spinal  muscles  may 
be  used  with  advantage,  while  the  general 
condition  calls  for  appropriate  treatment. 

Round  shoulders  in  children  and  adolescents 
call  for  careful  investigation  and  correction 
of  all  aggravating  circumstances.  If  present, 
adenoids,  together  with  the  septic  tonsils, 
should  be  removed.  Special  exercises,  in  which 
breathing  exercises  should  take  the  foremost 
place,  are  necessary,  while  occasionally  the 
lightest  of  all  supports — "spinal  corsets'"' — 
may  be  ordered  as  a  reminder  rather  than  a 
support  to  the  child. 

Lordosis  is  the  name  given  to  an  increase  of 
the  normal  lumbar  concavity.  It  is  seen  in 
rickety  children  and  adults  with  large  abdomens, 
notably  in  women  with  a  pregnant  or  fibroid 
uterus,  while  it  is  a  common  result  of  fixed 
flexion  of  the  hip- joint.  It  may  be  present  in 
infantile  and  other  paralysis. 

It  calls  for  no  treatment  other  than  that  of  its 
cause.  H.  A.  T.  F. 

SURGICAL   AFFECTIONS   OF   THE   FACE 

Wounds  are  important  because  of  the  subse- 
quent deformity  M'hich  may  follow  the  scarring, 
and  because  important  structures  such  as  the 
facial  nerve,  etc.,  are  liable  to  be  damaged. 
Facial  wounds  heal  with  great  readiness.  In 
treating  them,  as  few  stitches  as  possible  to 
ensure  accurate  apposition  of  the  edges  should 
be  employed ;  the  stitches  should  be  fine  horse- 
hair or  silkworm  gut,  and  should  be  placed  close 
to  the  margin  of  the  Avound.  A  continuous 
intradermal  stitch  is  very  useful  and  completely 
avoids  stitch-marks.  The  sutures  should  be 
removed  at  the  end  of  four  or  five  days.  If  the 
facial  nerve  is  damaged  after  it  has  divided  into 
its  branches  little  can  be  done  to  bring  them 
together;     if    the   main   trunk   is   injured,   an 
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attempt  should  be  made  to  unite  the  divided 
ends,  fine  silk  or  catgut  being  used.  Injuries 
to  the  parotid  and  its  duet  are  dealt  with  under 
salivary  glands. 

After  bad  burns,  very  severe  deformities,  such 
as  ectropion  of  the  lips  and  eyelids,  or  con- 
traction of  the  face  toAvards  one  or  other  side, 
are  very  liable  to  occur ;  these  A\-ill  require  to  be 
treated  by  plastic  operations  and  skin  grafting. 

Inflammatory  Affections. — Acute  subcutaneous 
abscesses  are  not  infrequent.  They  should 
be  dealt  with  early  by  making  an  incision 
parallel  to  the  normal  Imes  of  the  face  and 
making  it  as  small  as  possible  consistent  with 
the  free  evacuation  of  pus.  Boils  and  car- 
buncles are  frequent ;  they  may  cause  severe 
constitutional  disturbance  and  great  pain  if 
they  occur  in  places  where  the  skin  is  dense. 
Thrombosis  of  the  deep  veins  sometimes  follows, 
consequently  surgical  treatment  should  not  be 
delayed. 

Acne  vulgaris,  rosacea  and  comedones  are 
very  common.  For  treatment  see  under  these 
headings. 

Erysipelas  is  not  infrequent  :  it  is  liable  to 
spread  to  the  scalp  and  neck.  The  treatment 
is  that  of  the  disease  in  other  parts. 

Syphilis  is  a  very  common  affection.  Primary 
sores  occur  on  the  lips,  eyelids,  etc.  Secondarij 
rashes,  especially  on  the  forehead  and  at  the  roots 
of  the  hair — the  corona  veneris — are  frequent. 
Tertiary  eruptions  in  the  form  of  nodular 
syphilides  are  commonly  seen  on  the  cheeks, 
nose  and  forehead,  the  latter  situation  being 
also  a  frequent  site  for  gummata  originating 
in  the  pericranium  or  occipito-frontalis  aponeu- 
rosis. Such  gummata  form  rounded  elastic, 
painless  tumours,  to  which  the  skin  is  not 
attached  at  first.  Subsequently  a  characteristic 
gummatous  ulcer  may  form  and  necrosis  of  the 
bone  result  unless  efficient  treatment  is  adopted. 
Gummata  are  also  frequent  in  the  masseter  and  J 
parotid  regions.  ! 

^^Tlen  syphilis  attacks  the  nose  it  may  affect 
the  bones  or  the  cartilaginous  parts  and  the  ! 
skin  over  it.     As  a  result  of  congenital  syphiHs 
the   bridge   may   not    be   developed,    and   the 
septum  may  be  destroyed  in  both  the  congenital  ' 
and  acquired  forms,  leading  to  the  sinking  in  of 
the  bridge.     Gummata  of  the  skin  and  carti- 
lages may  cause  severe  scarring  and  contrac-  ; 
tion  of  the  nostrils.     In  the  most  severe  cases 
the  whole  nose  may  be  destroyed,  only  an  oval 
or  round  opening  being  left  on  the  face. 

The  treatment  should  be  carried  out  as  for 
syphihs  generally.  Sal varsan  is  especially  useful 
in  the  primary  and  secondary  stages.  When 
there  is  a  gummatous  ulcer  of  the  forehead, 
great  care  must  be  taken  to  keep  it  free  from 
septic  infection  :  otherwise  widespread  destruc- 
tion of  the  bones  may  follow. 


When  the  bridge  of  the  nose  has  been  de- 
stroyed, and  when  there  is  healthy  loose  skin 
over  the  remains  of  the  nose,  the  injection  of 
solid  paraffin  to  form  a  new  bridge  may  be 
advantageous.  When  the  whole  nose  is  de- 
stroyed an  artificial  nose  should  be  supplied. 
Plastic  operations  are  not  to  be  recommended 
in  these  cases. 

Tuberculosis  occurs  as  lupus  vulgaris  and 
ulcers.  For  the  signs  and  treatment  of  the 
former  see  under  Lupus. 

The  tuberculous  ulcers  are  generally  secondary 
to  disease  of  the  glands  or  of  the  bones,  and  the 
treatment  must  be  directed  to  the  primary 
focus.  These  afl'ections  are  of  great  importance, 
because  of  the  severe  scarring  and  consequent 
deformities  which  follow.  Therefore  energetic 
treatment  must  be  undertaken  early,  and  if 
operative  measures  are  used  the  incisions  must 
be  planned  so  as  to  leave  the  least  amount  of 
scar  tissue. 

Lupus  Erythematosus. — The  face  is  the  com- 
monest seat  of  this  disease.  For  signs,  treat- 
ment, etc.,  see  Diseases  of  the  Skin. 

Tumours. — Sebaceous  Cysts  are  most  frequent 
in  the  parotid  region ;  they  must  be  carefully 
dissected  out,  the  incision  being  so  placed  as 
to  lie  in  the  direction  of  the  natural  folds. 
These  cj^sts  are  often  inflamed  and  suppurate; 
even  so,  it  is  better  to  excise  them  rather  than 
open  and  scrape  out  their  contents. 

Dermoid  Cysts  occur  abovit  the  external  angle 
of  the  frontal  bone,  the  middle  line  in  front,  and 
the  line  of  the  fissure  between  the  nasal  and 
maxillary  bones.  The  former  situation  is  most 
common.  The  cyst  maj^  be  partially  embedded 
in  the  bone,  or  there  may  be  an  aperture  in  the 
bone  through  which  the  cyst  extends  to  the 
inside  of  the  skull.  They  are  always  deeply 
placed  and  require  careful  dissection  for  their 
removal.  The  incision  should  be  placed  so  that 
the  scar  wiU  be  least  visible ;  in  most  cases  it 
^vi\\  be  a  transverse  one. 

Meningoceles  occur  at  the  root  of  the  nose  and 
form  cystic  swellings  which  may  have  an 
expansile  pulsation.  It  is  generally  advisable 
to  leave  them  alone,  at  least  until  the  child  has 
reached  adult  fife. 

Moles  are  very  common  and  are  usually  of 
the  hairy  type.*^  Their  size  is  variable.  Ex- 
cision, with  skin  grafting  if  the  edges  of  the 
wound  cannot  be  brought  together,  is  the  best 
method  of  treatment.  The  grafts  should  be 
large  and  only  a  small  amount  of  scarring  is 
left.  Sometiines  treatment  by  radium  or 
electrolysis  may  be  preferable. 

Nsevi. — All  the  varieties  are  frequent,  and 
the  treatment  adopted  will  depend  on  the 
particular  variety. 

Fibrous  and  Fatty  Tumours  sometimes  occur 
on  the  face  and  forehead ;   in  the  latter  region 
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they  may  be  deeply  placed  and  they  are  liable 
to  be  mistaken  for  gummata.  They  may  be- 
come inflamed  and  the  onlv  treatment  is 
excision. 

Malignant  Tumours  are  primary  or  secondary, 
the  latter  originating  in  such  structures  as  the 
parotid,  the  jaws,  tonsils,  etc.  The  former  are 
squamous-celled  carcinomata  or  rodent  ulcer. 
Tlie  squamous-celled  carcinomata  usually  begin 
on  the  lip ;  sometimes  the  cheek  is  primarily 
affected.  The  treatment  is  free  excision  and 
removal  of  the  glands  involved ;  in  some  cases 
radium  applied  locally  Avill  cause  the  disap- 
pearance of  the  tumour;  the  glands,  however, 
must  be  dealt  with  surgically. 

Rodent  Ulcer  is  very  frequent  on  the  face, 
the  favourite  sites  being  just  below  the  inner 
canthus  or  on  the  side  of  the  nose,  the  outer  part 
of  the  forehead  and  in  the  parotid  region.  It 
has  to  be  diagnosed  from  epithelioma  and  other 
malignant  tumours  and  gummatous  ulcers. 
In  any  doubtful  case  a  part  of  the  ulcer  and 
adjacent  healthy  skin  should  be  excised  for 
microscopic  examination.  Whereas  formerly 
excision  was  the  method  of  treatment,  no"\\' 
radium  and  X-rays  have  replaced  the  knife.  In 
very  extensive  growths,  especially  if  the  bone 
is  affected,  a  combination  of  these  methods 
will  be  required.  The  scar  Avliich  follows  the 
application  of  X-rays  or  radium  is  quite 
supple  and  inconspicuous.  But  it  must  not  be 
forgotten  that  recurrence  may  take  place  and 
that  some  ulcers  do  not  yield  to  X-ray  and 
radium  treatment.  In  excising  these  ulcers, 
at  least  half  an  inch  of  tissue  all  round  must 
be  removed.  Ionization  with  zinc  sulphate  has 
been  also  found  to  be  sometimes  efficient. 

Rhinophyma  (Hammer  Nose  ;  Lipoma  Nasi). — 
These  names  are  given  to  a  condition  of  the 
extremity  of  the  nose  in  which  the  sebaceous 
glands  are  enlarged  and  their  orifices  being 
visible.  The  skin,  which  is  thickened  and  often 
covered  Mith  dilated  venules  is  thro\\'n  into 
folds  or  irregular  masses.  Men  are  most  fre- 
quently affected.  The  mass  should  be  dissected 
off  the  cartilages  and  the  raw  area  covered  with 
skin  grafts.  Sometimes  it  may  be  possible  to 
raise  the  skin  as  a  flap  on  each  side  and 
replace  it  after  the  removal  of  the  underlying 
mass. 

CEdema  of  the  Face,  especially  of  the  eyelids, 
may  foUoAv  exposure  to  the  sun.  It  may  also 
occur  apparently  after  the  ingestion  of  certain 
articles  of  diet,  such  as  shellfish,  and  in  other 
instances  it  would  appear  to  be  a  giant  urticaria 
or  to  be  allied  to  angio -neurotic  oedema.  The 
patient  is  quite  well  and  complains  of  nothing 
except  tlie  swelling.  The  conjunctivse  may  be 
also  affected.  The  important  point  is  not  to 
confuse  these  cases  with  erysipelas.  Recovery 
in  two  or  three  days  is  the  rule,  a  saline  purge, 


and  possibly  calcium  lactate   (10  gr.  t.d.s.)  ii 
the  blood  coagulation  time  is  delaj'-ed  (as  it  niav 
be),  is  the  only  treatment  required.     Locally,    , 
evaporating  lotions  may  be  applied. 

Neuralgic  Conditions  require  special  investiga- 
tion in  order  to  ascertain  the  primary  cause, 
which    should    be    treated    accordingly.     Simi- 
larly if  the  seventh  nerve  is  affected  the  source   i 
and  situation  of  the  lesion  must  be  localised   \ 
before  treatment  is  begun.  T.  P.  L.       ; 

AFFECTIONS    OF   THE    ORBIT 

Wounds  of  the  orbits  may  be  contused,  leading 
to  the  effusion  of  blood  into  the  cellular  tissue 
and  into  the  conjunctiva.  Penetrating  wounds 
are  very  important  because  of  the  liability  of 
damage  to  the  eyeball  and  to  the  base  of  the 
skull  and  overlying  brain.  No  matter  how 
small  the  wound  in  the  eyelid  may  be,  and  how 
insignificant  the  symptoms,  the  depth  of  these 
wounds  should  always  be  carefuUy  probed  and 
careful  investigation  made  as  to  the  presence 
or  absence  of  injury  to  the  eyeball,  skull  and 
brain.  Penetrating  wounds  should  not  be  su- 
tured, and  it  is  often  advisable  to  insert  a 
drainage  tube. 

Fractures  of  the  skull  in  the  region  of  the  orbit 
lead  to  hsematoma  of  the  eyelids,  of  the  sub- 
conjunctival tissue  and  of  the  fat  of  the  orbit; 
the  eyebaU  may  be  considerably  proptosed.  x4s 
the  blood  is  absorbed  the  eyeball  recedes  to  its 
normal  position.  When  the  carotid  artery  is 
damaged,  or  if  a  communication  between  that 
vessel  and  the  cavernous  sinus  is  formed  after 
an  injury,  pulsating  exophthalmos  with  en- 
gorgement of  all  the  veins,  and  often  paralysis 
of  the  ocular  nerves,  Avill  result.  The  best  treat- 
ment for  these  cases  is  to  ligature  the  internal 
carotid  artery  in  the  neck,  just  above  its  origin. 

Cellulitis  is  a  serious  affection  which  may 
result  from  a  penetrating  wound  of  the  eyelid 
or  be  secondary  to  disease  in  the  ethmoidal  cells, 
frontal  sinus  or  acute  inflammation  of  the  bones 
of  the  orbit.  The  whole  of  the  cellular  tissue 
may  slough,  and  the  affection  may  spread  back- 
wards to  the  meninges,  to  the  eyeball,  or  to  the 
bones. 

The  lids  are  cedematous  and  the  eyeball  is 
proptosed  and  hampered  in  its  movements. 
Free  incisions,  through  the  eyehds  and  parallel 
to  their  folds,  must  be  made  to  evacuate  the  pus 
and  drainage  tubes  inserted,  hot  fomentations 
being  apphed  subsequently.  If  the  eyeball  is 
affected  it  is  better  not  to  enucleate  it  but  to 
make  crucial  incisions  into  it.  Enucleation  is 
more  likely  to  be  followed  by  meningitis. 

Syphilitic  Affections  of  the  Orbit  are  generally 
gummatous,  and  most  often  of  periosteal  origin. 
Paralysis  of  the  nerves,  usually  the  third  or 
sixth,  is  a  frequent  accompaniment. 
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Treatment  consists  in  the  administration  of 
iodides  and  mercury. 

Tuberculous  Disease  sometimes  occurs,  and 
usually  attacks  the  external  angular  process  of 
the  frontal  bone  or  the  malar.  It  is  very 
chronic,  and  leads  to  the  formation  of  abscesses 
and  sinuses  which,  when  healed,  produce  a 
depressed  scar  and  possibly  considerable  de- 
formity of  the  eyehd.  Treatment  is  conducted 
on  the  lines  of  the  disease  in  bones  elsewhere. 

Tumours  may  be  innocent  or  malignant. 

Innocent.— Dermoid  cysts  are  most  frequent 
at  the  outer  angle  of  the  orbit ;  sometimes  they 
occur  at  the  inner  angle. 

Hydatid  cysts  also  occur;  they  may  be 
removed  by  enucleation.  Exostoses  of  the 
ivory  type  are  sometimes  seen  and  may  be  an 
extension  from  the  frontal  sinus. 

Malignant. — Sarcoma  may  be  primary,  origi- 
nating in  the  bones  or  periosteum,  or  be  an 
extension  from  similar  growths  beginning  in 
the  antrum,  the  nose,  ethmoid  or  spheno-  and 
pterygo-maxillary  fossse.  They  cause  displace- 
ment of  the  eyeball  in  varying  directions  accord- 
ing to  the  situation  of  the  growth.  Operative 
treatment  may  be  possible  :  much  depends  on 
where  the  growth  originates,  and  the  nature  of 
the  operation  must  depend  on  this  factor.  If 
inoperable,  Colej^'s  fluid  should  be  used. 

Secondary  deposits  of  cancer  are  not  very 
uncommon. 

Post-Orbital  Aneurysms  give  rise  to  signs 
similar  to  those  of  tumours.  They  are  usually 
traumatic  :  the  immediate  effects  of  the 
original  injury  may  have  been  slight.  The 
internal  carotid,  or  that  vessel  and  the  cavernous 
sinus,  are  usually  affected.  The  signs  are  pulsa- 
ting exophthalmos,  congestion  of  the  veins, 
cedema  of  the  eyehd  and  conjunctiva  and  a  loud 
systolic  bruit  over  the  frontal  region.  The 
aneurysm  may  develop  soon  after  the  injury 
or  its  signs  may  be  delayed  for  some  time. 
Ligature  of  the  internal  carotid  artery  in  the 
neck  is  the  best  method  of  treatment.  In 
addition  it  may  be  necessary  to  tie  prominent 
vessels  about  the  eyelids. 

Cirsoid  Aneurysm  sometimes  occurs  in  this 
region.  Treatment  should  be,  if  possible,  by 
excision ;  failing  this,  by  electrolysis — in  all 
cases  it  is  difficult  and  dangerous.      T.  P.  L. 

AFFECTIONS   OF    THE    LIPS 

Injuries  are  of  importance  on  account  of  the 
immediate  haemorrhage,  which  may  be  very 
profuse,  and  because  if  they  are  not  properly 
treated  much  disfigurement  may  be  left.  The 
haemorrhage  is  easily  arrested  by  compression 
or  application  of  a  ligature.  Generally,  how- 
ever, if  the  parts  are  sutured  m  accurate  apposi- 


tion the  bleeding  ceases  at  once. 


In  suturing 


these  wounds  the  most  important  point  is  to 
ensure  correct  alignment  of  the  muco-cutaneous 
junction.  Fine  sutures  should  be  employed, 
and  they  should  be  removed  early  to  avoid 
stitch  marks.     Dressings  are  not  necessary. 

Ulceration  is  very  frequent.  The  simplest 
form  is  a  cracked  or  fissured  lip.  It  is  difficult 
sometimes  to  heal,  owing  to  the  constant  move- 
ment of  the  part ;  the  application  of  silver  nitrate 
or  astringent  ointments  may  be  advisable. 

Herpes  is  a  very  common  accompaniment  of 
catarrhal  affections  and  of  pneumonia  and  may 
lead  to  ulceration.  Similar  treatment,  if  any  is 
required,  should  be  adopted. 

Hypertrophy  (Macrocheilia).  —  (1)  Congenital, 
when  it  is  caused  by  a  distension  and  dilatation 
of  the  lymphatic  spaces ;  the  lower  lip 
is  most  often  affected.  (2)  In  tuberculous 
children  the  upper  lip  is  often  thickened  and 
projects  beyond  the  lower.  There  are  also 
cracks  and  fissures,  which  keep  up  a  condition 
of  chronic  inflammation  and  aggravate  the  con- 
dition. (3)  Tertiary  syphihs  in  adults  may 
cause  an  overgrowth  and  thickening  of  the  whole 
lip,  the  lower  one  being  that  usually  affected. 

Treatment.  In  the  congenital  form,  if  any 
treatment  is  required,  excision  of  a  part  of  the 
lip,  and  a  plastic  operation  to  restore  the  shape, 
will  be  necessary.  Electrolysis  may  be  sufficient 
in  some  cases.  The  second  form  is  sympto- 
matic, and  the  patient  must  be  treated  on 
general  lines,  any  local  condition  of  ulceration 
being  at  the  same  time  rectified.  Sometimes 
it  may  be  necessary  to  remove  a  portion  of 
mucous  membrane  and  adjacent  parts.  The 
incisions  must  be  planned  so  that  the  scar  is 
parallel  to  the  line  of  the  free  margin  of  the  lip. 
In  the  third  form  antisyphilitic  remedies  must 
be  employed,  but  the  deformity  does  not  always 
disappear,  even  when  prolonged  treatment  is 
carried  out. 

Syphilis  frequently  affects  the  lips  in  all  its 
stages. 

Primary  Sores  are  not  uncommon,  and  may  be 
caused  by  kissing  or  the  use  of  infected  articles. 
The  upper  lip  is  more  often  affected  than  the 
lower,  and  though  more  frec[uent  in  adults, 
children  may  be  affected.  It  is  most  important 
to  make  the  diagnosis  early,  so  as  to  prevent 
the  spread  of  infection  to  others.  When  occur- 
ring in  older  people  a  primary  chancre  may  be 
mistaken  for  malignant  disease.  The  induration 
is  not  always  so  marked  as  when  the  sore  is 
on  the  penis,  but  the  glandular  enlargement  is 
usually  great  and  of  early  occurrence.  Treat- 
ment must  be  undertaken  at  the  earHest  moment, 
and  consists  in  the  administration  of  mercury 
or  the  injection  of  salvarsan.  The  latter  remedy 
causes  the  sore  to  disappear  rapidly.  The 
patient  must  be  especially  warned  as  to  the 
risk   of    infecting  other  people   by  contact  or 
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through  the  medium  of  various  utensils.  In  the 
secondary  stage  mucous  patches  or  tubercles 
and  ulcers  are  very  frequent  and  are  highly  in- 
fectious. Smoking  should  be  strictly  prohibited. 
The  application  of  chromic  acid  (ten  grains  to 
the  ounce,  or  even  in  stronger  solutions)  is  very 
beneficial  as  a  local  application.  Ointments 
containing  calomel  are  also  advantageous. 
The  general  treatment  of  the  disease  for  this 
stage  must  also  be  employed. 

Gummata  occur  in  the  later  stages,  and  form 
ragged  irregular  ulcers,  without  induration. 
There  may  be  a  good  deal  of  thickening  in  the 
tissues  of  the  lip  around  the  ulcer,  which  is  often 
very  foul  from  septic  infection.  Antiseptics 
should  be  applied  locally  and  mercurj^  and  iodide 
of  j)otassium  given  internally.  Healing  is 
generally  rapid. 

In  the  late  stages  of  syphilis  the  epithehum 
on  the  mucous  membrane  is  often  vevy  much 
thickened  from  overgrowth  in  a  manner  similar 
to  that  on  the  tongue  in  chronic  superficial 
glossitis.  White  patches  or  masses  of  epithe- 
lium are  present,  and  if  irritated  may  become 
epitheliomatous.  Avoidance  of  irritation  is  a 
most  important  point  in  the  local  treatment. 
In  all  the  stages  of  syphihs  the  emplojanent  of 
salvarsan  will  require  to  be  carefully  considered. 

Tuberculous  Disease  occurs  as  lupus,  as  a  part 
of  that  affection  on  the  face,  and  as  primary  or 
secondary  ulcers  on  the  mucous  membrane ; 
they  may  be  very  painful.  Excision  may  be 
required,  and  if  contra-indicated  local  applica- 
tions, such  as  lactic  acid  twenty  per  cent,  painted 
on  the  surface  once  or  twice  a  week,  may  be 
employed.  Orthoform  one  jjart,  wdth  boracic 
acid  two  parts,  may  be  freely  dusted  on  the 
surface  to  relieve  pain. 

Tumours  may  be  iamocent  or  malignant. 

Innocent. — Mucous  Cysts  are  not  uncommon, 
and  form  translucent  swellings  on  the  inner 
aspect  of  the  lip.  They  should  be  treated  by 
excision  of  the  projecting  portion  and  the 
application  of  pure  carbolic  acid  to  the  inner 
surface  of  the  remainder.  Recurrence  is  not 
very  infrequent,  so  it  is  often  better  to  dissect 
out  the  whole  cyst  wall.  The  incisions  must 
be  placed  on  the  mucous  surfaces  and  in  suturing 
the  wound  great  care  must  be  taken  not  to 
disturb  the  line  of  the  muco-cutaneous  junction. 

Nsevi  are  frequent  and  often  venous.  They 
may  be  very  large  and  extend  on  to  the  cheek. 
Treatment  will  be  by  excision,  electrolysis,  or  a 
combination  of  these  methods,  according  to 
circumstances. 

Papillomata  should  always  be  removed,  as 
they  may  be  the  starting-point  of  epithelioma. 

Malignant  Tumours.  —  The  commonest  and 
practicall}'  the  only  form  is  a  squamous-celled 
carcinoma.  The  loAver  lip  is  the  usual  site,  and 
men    are    almost    invariably    affected,    though 


occasionally  this  form  of  cancer  is  seen  in  women. 
The  disease  often  begins  as  a  superficial  warty 
growth  or  ulcer,  which  slowly  extends.  Some- 
times the  extension  spreads  superficially,  whilst 
at  others  rapid  infiltration  of  the  deep  parts  of 
the  lip  takes  place.  If  left  untreated,  the  whole 
lip  is  converted  into  a  foul  ulcerating  mass, 
which  extends  to  the  jaw  and  leads  to  constant 
dribbling  of  the  saliva.  Even  Avith  extensive 
ulceration  pain  may  be  absent.  The  disease  is 
often  of  very  slow  growth,  and  many  months, 
or  a  longer  time,  may  elapse  before  the  patient 
seeks  advice.  The  submental  and  submaxillary 
lymphatic  glands  are  involved  sooner  or  later. 
Extensive  glandular  involvement,  rendering 
radical  treatment  quite  impossible,  may  be 
present  without  the  patient  being  aware  of  it. 
It  is  imperative  that  all  warty  growths  on  the 
lips  should  be  excised  without  delay  and  a 
microscopic  examination  be  made.  If  found 
to  be  malignant,  the  glands  should  be  removed, 
or  the  patient  seen  at  short  intervals  (three  to 
four  weeks),  so  that  they  may  be  removed  at  the 
first  sign  of  enlargement.  It  is  a  notorious  fact 
that  many  patients  are  cured  of  the  local  disease 
and  yet  die  from  glandular  affection,  because  the 
association  of  the  steadily  enlarging  lump  in  the 
neck  and  that  on  the  lip  have  not  been  recog- 
nized by  the  patient,  after  the  primary  growth 
has  been  removed. 

The  treatment  of  an  epithelioma  consists  of  the 
free  excision  of  the  tumour.  This  may  involve 
the  removal  of  a  large  part,  or  the  whole,  of  the 
lip.  The  incisions  must  therefore  be  appro- 
priately planned,  and  a  plastic  oj)eration  to 
restore  the  lip  may  be  required.  At  the  same 
time,  or  by  a  second  operation,  the  glands  in  the 
submaxillary  and  submental  regions,  together 
with  all  the  fat  and  fascia,  must  be  removed.  A 
very  extensive  operation  is  required,  because 
recurrence  is  most  frequent  in  these  glands. 
Radium  may  be  used  for  the  growth  on  the  lip. 
It  is  sometimes  quite  successful,  but  the  glands 
M'ill  require  operative  removal. 

Deformities  of  the  lip  may  be  congenital  or 
acquired. 

Congenital. — Harelip  (p.  725)  is  most  frequent. 
Less  common  and  less  important  are  prominent 
tubercles  on  the  mucous  surfaces  or  large  folds 
of  mucous  membrane.  The  former  are  some- 
times seen  on  the  lower  lip  in  association  with 
harelip. 

The  Acquired  Deformities  are  the  result  of 
traumatism,  such  as  burns,  etc.,  or  are  due  to  a 
surgical  operation.  They  are  very  important 
because  of  the  disfigurement  and  the  inter- 
ference with  speech,  SAvallowing,  and  the  con- 
stant dribbling  of  saliva.  To  remedy  these 
deformities  a  plastic  operation  will  be  necessar3\ 
The  main  principles  of  such  operations  are  to 
plan  the  incisions  so  as  to  give  a  maximum 
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amount  of  tissue  for  the  restoration  of  the  Hp, 
and  that  the  resulting  scars  will  be  least  visible 
and  produce  a  minimum  amount  of  contraction. 
Especial  care  must  be  taken  in  the  formation 
of  the  free  margin  of  the  lip,  so  that  there  is  a 
complete  mucous  lining  to  it  and  a  continuous 
muco-cutaneous  line.  After  these  operations 
there  is  often  dribbUng  of  the  saliva  and  some 
escape  of  food  during  mastication,  but  the 
personal  appearance  may  be  verv  considerably 
benefited.  "  ^       T.  P.  L. 

SURGICAL    AFFECTIONS    OF   THE   MOUTH 

Deformities. — Congenital  cleft  palate  will  be 
described  on  page  726. 

Macrostoma  is  due  to  non-union  of  the 
maxillary  and  mandibular  processes,  and  conse- 
quently the  mouth  is  wider  than  normal.  Both 
sides  may  be  affected  and  not  infrequently 
there  are  other  associated  developmental  de- 
formities. The  defect  may  be  remedied  hy  a 
plastic  operation. 

Microstoma. — The  orifice  of  the  mouth  is 
much  smaller  than  normal,  and  is  due  to  too 
great  fusion  of  the  processes  just  mentioned. 
In  other  cases  the  deformity  is  acquu'ed  and 
foUows  sloughing  from  burns  or  other  injuries 
and  diseases.  It  may  also  be  remedied  or 
improved  by  a  plastic  operation. 

Acquired  Perforations  and  clefts  of  the  palate 
are  due  usually  to  some  form  of  traumatism, 
to  syphilis,  either  congenital  or  acquired,  or  to 
other  diseases.  If  the  hard  palate  is  involved 
an  obturator,  or  a  plate  fixed  to  the  teeth,  may 
be  all  that  is  necessary.  A  mechanical  appara- 
tus with  a  plug  fitting  into  the  hole  should 
never  be  emploj^ed,  for  this  tends  to  make  it 
bigger. 

If  the  amount  of  scar  tissue  is  not  excessive, 
and  the  patient  objects  to  wearing  an  obturator, 
a  plastic  operation  may  be  performed,  but  it 
should  always  be  pointed  out  to  the  patient 
that  failure  is  not  unlikely  to  occur  when  a 
syphilitic  element  is  present. 

Syphilitic  Defects  in  the  soft  palate  are  gener- 
ally best  left  alone.  An  operation  frequently 
fails,  mainly  on  account  of  the  large  amount 
of  scar  tissue,  and  because  of  adhesions  to  the 
pharynx.  Any  flap  is  therefore  likely  to 
necrose,  and  it  is  often  impossible  to  bring  the 
parts  into  apposition  owing  to  the  tension. 
In  the  hard  palate  a  plate  or  obturator  is 
usually  sufficient,  but  sometimes  the  hole  can 
be  closed  by  turning  over  a  flap  of  muco- 
periosteum.  Nasal  speech  is  the  s\Tnptom 
chiefly  complained  of  by  these  patients,  and 
inability  to  get  rid  of  the  secretion  which 
accumulates  in  the  nose  is  a  constant  source  of 
annoyance  when  the  soft  palate  is  adherent  to 
the    pharynx.     In    such    cases    any    aperture 


should  be  kept  dilated  by  the  constant  use  of 
suitable  bougies  passed  from  the  mouth  to  the 
naso -pharynx. 

Stomatitis  presents  very  diverse  characters. 
In  Aphthous  Stomatitis  there  are  numerous 
circular  yellowish-wliite  spots  or  ulcers  sur- 
rounded by  a  bright  red  ring  of  hypersemia. 
These  spots  or  ulcers  may  occur  in  any  part  of 
the  mucous  membrane  and  are  very  painful. 
Internally,  chlorate  of  potash  (5  to  10  gr.  t.d.s.) 
in  some  syrup  and  ^water  is  very  efficacious. 
Locally,  10  gr.  of  the  same  drug  in  half  an  ounce 
each  of  glycerine  and  water  may  be  applied  to 
the  ulcers,  or  they  may  be  touched  ^Aith  solid 
nitrate  of  silver.  The  mouth  must  be  kept 
clean  of  debris  of  food. 

Thrush  is  due  to  a  parasite — the  oTdium 
albicans.  It  is  most  frequent  in  children,  but 
may  occur  in  anj^  debilitated  person.  In 
infants,  the  bottle  and  teat  must  be  kept  per- 
fectly clean.  The  bowels  should  be  evacuated. 
Glycerine  of  borax,  or  potassium  chlorate 
and  glycerine  (10  gr,  ad  5  ss)  with  water 
(ad  51)  should  be  applied  by  means  of  a  camel's- 
hair  brush  over  the  mucous  membrane. 

Ulcerative  Stomatitis  is  characterized  by  ulcers 
which  not  infrequently  are  of  large  size  on  the 
gums  and  inner  aspects  of  the  lip  and  cheek. 
The  gums  are  swollen  and  tender;  bleeding 
from  the  ulcers  readily  occurs,  the  breath  is 
foul.  The  affection  is  most  commonly  seen  in 
children,  who  are  often  very  ill  for  the  time 
being.  The  treatment  is  to  apply  chlorate  of 
potash  locally,  and  give  the  same  drug  intern- 
ally as  in  the  case  of  aphthous  stomatitis. 
Improvement  is  often  very  rapid. 

Cancrum  Oris  or  Gangrenous  Stomatitis  usually 
occurs  in  children  recovering  from  a  severe 
illness,  or  after  a  specific  fever.  It  affects  the 
cheeks  and  gums,  spreads  rapidly,  and  causes 
a  rapid  destruction  of  the  affected  parts.  It 
may  spread  so  quickly  that  the  mother's 
attention  is  first  attracted  by  the  appearance 
of  a  dark  patch  or  dusky  area  of  inflammation 
on  the  outer  aspect  of  the  cheek.  The  general 
symptoms  are  exceedingly  grave  and  of  a 
profound  toxsemic  type. 

Treatment  to  be  successful  must  be  prompt 
and  thorough.  A  general  anaesthetic  must  be 
given,  and  all  sloughs  cut  away  till  a  bleeding 
surface  is  every^\'here  produced.  Pure  carbolic 
acid  or  nitric  acid  is  then  applied,  the  latter 
acid  being  neutralized  by  a  solution  of  sodium 
bicarbonate.  Care  must  be  taken  to  prevent 
the  acid  gaining  access  to  the  throat.  After- 
wards the  mouth  must  be  kept  irrigated  with 
various  antiseptic  washes,  and  plenty  of  good 
food  given.  Much  deformity  and  ankylosis — 
partial  or  complete — of  the  jaw  is  liable  to 
follow  if  the  chfld  survives,  and  to  remedy 
these,  various  plastic  operations  will  be  necessary. 


GENERAL  SURGERY 


720 


FLOOR   OF  THE  MOUTH 


Mercurial  Stomatitis  is  especially  likely  to 
arise  when  bad  teeth  and  spongy  inflamed 
gums  are  present.  In  the  slighter  cases  the 
patient  complains  of  tenderness  in  the  gums  on 
eating,  an  unpleasant  taste,  and  foul  breath. 
The  gums  are  swollen  and  bleed  easily.  In 
severe  cases  the  pain  is  very  great,  saliva- 
tion is  abundant,  the  tongue  is  swollen  and 
cannot  be  protruded,  the  mouth  often  cannot 
be  opened,  and  is  very  tender  from  the  presence 
on  the  mucous  membrane  of  foul  ulcers,  a 
favourite  site  of  which  is  far  back  on  the  inner 
aspect  of  the  cheeks.  The  patient  is  often  very 
ill  and  unhappy.  If  sloughing  occurs  exten- 
sively, partial  or  complete,  ankylosis  of  the 
lower  jaw  may  result. 

Treatment.  Before  giving  mercury  the  teeth 
should  be  attended  to  by  a  dentist  and  put  into 
a  healthy  state.  In  the  slighter  cases  the 
amount  of  mercury  must  be  reduced,  and  in  the 
severe  cases  the  drug  must  be  stopped  com- 
pletely. Astringent  mouth-Abashes,  alum  and 
chlorate  of  potash,  should  be  prescribed.  It  is 
a  good  plan  to  apply  them  to  the  ulcers  with 
a  soft  brush  or  mop  of  cotton-wool.  Chlorate 
of  potash  (10  gr.  t.d.s.)  internally  with  tonics, 
must  be  ordered.  The  diet  must  be  liquid 
and  highly  nutritious,  the  mouth  being  cleansed 
after  food  is  taken  by  draughts  of  water. 

Syphilitic  Stomatitis  manifests  itself  by  the 
presence  of  mucous  patches,  superficial  ulcers 
and  condylomata.  General  treatment  for  the 
disease  is  required.  Locally  the  application 
of  chromic  acid  (10  gr.  ad  5  i,  or  in  stronger 
solutions)  is  very  iDeneficial.  In  tertiary  sjq^hilis 
and  in  smokers,  the  epithelium  on  the  inner 
aspect  of  the  cheeks  or  lips  may  be  hyper- 
trophied  and  give  rise  to  the  formation  of  Avhite 
plaques  or  areas.  On  these  patches,  papillo- 
matous growths  and  even  epithelioma  may  form. 
Such  growths  should  ahvays  be  excised  and 
every  care  should  be  taken  to  avoid  irritation  of 
the  thickened  epithelium. 

Affections  of  the  Floor  of  the  Mouth. — A 
sublingual  inflammation  is  usually  the  result 
of  traumatism.  It  may  also  be  associated  Avith 
submaxillary  cellulitis.  The  tongue  becomes 
pressed  up  by  the  inflammatory  products,  and 
its  movements  are  interfered  A\itli;  salivation 
is  a  prominent  symptom,  and  the  inflammation, 
unless  checked,  may  spread  to  the  submental 
region,  or  oedema  of  the  glottis  may  super\"ene. 
Hot  fomentations  should  be  applied  outside ; 
antiseptic  mouth-Avashes  should  be  used  intern- 
ally. Incisions  through  the  mucous  membrane 
should  not  be  delayed  if  the  inflammation  does 
not  subside;  afterAvards  the  frequent  use  of 
mouth-Avashes  should  be  continued.  A  similar 
condition  may  be  associated  Avith  an  impacted 
calculus  in  Wharton's  duct ;  a  sinus  or  ulcer 
with    large   granulations   may  form   from   the 


same  cause,  and  is  liable  to  be  mistaken  for  an 
epithelioma.  In  these  cases  the  duct  must  be 
freely  opened,  and  the  stone  extracted. 

Cystic  Swellings  are  not  A'ery  infrequent. 
They  are  (1)  Mucous  Cysts,  due  to  distension 
of  the  mucous  glands.  They  should  be  opened 
and  a  large  part  of  the  Avail  remoA^ed,  after 
painting  the  surface  Avith  a  ten  per  cent, 
solution  of  eucaine  or  cocaine.  (2)  Ranula, 
Avhich  is  due  to  the  blocking  of  the  ducts  of 
the  sublingual  gland,  and  its  consequent  dis- 
tension. A  painless,  thin-AAalled  SAvelling,  Avith 
a  bluish  translucent  aspect  is  produced.  It  is 
usually  situated  between  the  tongue  and  the 
jaAA',  and  sometimes  reaches  a  large  size,  extend- 
ing deeply  between  the  structures  in  the  floor  of 
the  mouth.  The  contents  are  thick,  glairy 
mucus.  It  is  best  treated  by  painting  the  sur- 
face with  ten  per  cent,  solution  of  eucaine  or 
cocaine,  and  then  excising  a  large  portion  of  the 
cyst  Avail.  The  lining  membrane  is  scraped 
Avith  a  sharp  spoon,  or  painted  Avith  pure 
carbolic  by  means  of  a  small  SAvab,  care  being 
taken  to  limit  the  action  of  the  acid  to  the 
cavity  of  the  cyst,  A\'hich  may  be  packed 
afterwards  Avitli  antiseptic  gauze,  changed 
daily,  till  healing  has  taken  place  from  the 
bottom.  Dissection  of  the  cyst  should  not  be 
attempted  unless  recurrence  occurs  after  re- 
peated attempts  at  cure  by  this  method  have 
failed.  Such  an  operation  is  A^ery  difiicult, 
and  should  be  done  under  a  general  anaesthetic. 
A  large  caA^ty  may  be  left  Avhich  is  A"ery  liable 
to  become  infected,  and  therefore  special  care 
must  be  taken  to  provide  free  drainage.  (3) 
Dermoid  Cysts  are  not  uncommon  in  the  middle 
line  of  the  floor  of  the  mouth.  They  are 
situated  beneath  the  mucous  membrane,  and 
frequently  project  in  the  neck,  and  may  be 
detected  on  deep  palpation  in  the  submental 
region.  They  are  not  translucent  and  thin- 
Avalled  like  a  ranula.  Sometimes  a  yelloAvish 
tinge  may  be  seen  in  the  tumour,  \Ahen  it  is 
inspected  from  the  mouth.  They  are  to  be 
removed  by  extirpation  through  an  incision 
in  the  neck.  A  median  or  transverse  incision 
is  made  between  the  hyoid  bone  and  the  jaAv. 
The  muscles  lying  over  the  tumour  are  separ- 
ated, and  the  Avhole  cyst  wall  must  be  removed, 
otherAvise  recurrence  Avill  take  place. 

Malignant  Disease  of  the  Floor  of  the  Mouth 
is  generally  a  squamous-celled  carcinoma. 
Primarily,  it  is  most  frequent  betAveen  the 
tongue  and  SA'mphysis  of  the  jaAV ;  it  generally 
begins  about  the  frenum  or  the  orifices  of  the 
salivary  ducts.  As  an  extension  from  epitheli- 
oma of  the  tongue  it  is  very  common  and  may 
involve  any  part  of  the  floor,  but  usually  the 
lateral  surfaces.  The  primary  form  being 
placed  beneath  the  tongue  may  exist  for  a  long 
time  before  the  patient  seeks  adA'ice,  as  there 
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are  practically  no  symptoms  in  the  early  stages. 
Often  its  presence  is  only  discovered  accidentally, 
or  vrhen  the  nicer  has  become  so  large  as  to 
cause  interference  Avith  the  movements  of  the 
tongue,  salivation  and  pain  on  talking  or  taking 
food.     The  ulcer   has  an  irregular  surface  with 
hard  raised  edges.     It  tends  to  spread  rapidl}' 
and   deeply   on   to   the   under   surface   of   the 
tongue,  and  into  the  muscles  of  the  floor  of 
the    mouth.     The    submental,    sublingual    and 
submaxillary  glands  are  early  involved.     The 
prognosis  is  most  unfavourable  owing  to  the 
wide  extensions  of  the  disease  to  neighbouring 
structures,  and  the  difficulty  of  getting  clear  of 
the  infiltration.     Recurrence  is  therefore  very 
liable  to  take  place.     The  only  possibility  of 
cure  is  to  remove  the  growth  widely,  and  very 
often    with    part    of    the    tongue.     It    is    also 
necessary  in  many  cases  to  remove  a  portion 
of  the  jaw;  wherever  this  is  done,  the  inferior 
margin  of  the  horizontal  ramus  should  be  left, 
a  quadrilateral  part  of  the  bone  being  removed. 
By  so  doing  the  deformity  is  much  diminished 
and  there   is   no   fear   of   necrosis   of   the   jaw 
following  the  operation.     In  fact,  it  is  remark- 
able  how    quickly   granulations   cover   in   the 
Avhole    of    the    exposed    bone.     Tlie    operation 
is  a  severe  one,  but  generally  rapid  recovery  is 
the    result.     The    lymphatic    glands    and    the 
fascia  covering  the  muscles  should  be  removed 
from  both  the  submaxillary  and  the  submental 
regions,  either  at  the  time  the  mouth  operation 
is   done    or    preferably    two    or    three    weeks 
later. 

The     Palate. — Inflammatory     affections     are 
acute   or   chronic.     An   acute   abscess  from   a 
carious  tooth  in  the  upper  jaw  may  spread  in- 
wards and   raise   the   muco-periosteum   of   the 
hard   palate;    a    peritonsillar   abscess   is   liable 
to  burrow  in  the  soft  palate.    Clironic  inflam- 
mation is  generally  due  to  s^-philis  or  tubercle. 
In    s\-philis,    the    epithelium    may    be    hyper- 
tropliied  and  cause  a  condition  of  leucoplakia 
with  excessive  dr^^iess  of  the  surface.     Gum- 
mata  are  frequent  in  both  the  soft  and  hard 
palates,  and  when  they  break  septic  infection 
follows  and  thus  there  "^is  usually  much  oedema 
of    the    surrounding    portions.     A    very    large 
part  of  the  palate  "may  be  destroyed,  leading 
to  the  production    of    holes  which   are  usually 
chcular    or    oval    in    shape.     When    the    soft 
palate  is  affected  by  syphilis,  either  congenital 
or  acquned,  the  greater  pan  may  be  destroyed, 
and  during  the  healing  of  the  ulcers  much  scar 
tissue,   which   often  causes  adhesions  between 
the   palate   and   pharyngeal   walls,    is   formed. 
The  evidence  of  old  gummata  on    the    palate 
is  often  present  m  the  shape  of  cncular  white 
depressed    scars.     \Yh.en    the    patient    is    seen 
before   the   gumma   has   broken,   antis\'philitic 
treatment  as  a  rule  quickly  resolves  the  trouble, 


and  even  when  a  hole  is  present  the  further 
extension  of  the  disease  maj-  be  prevented  and 
healing  take  place  rapidly,  unless  some  necrosed 
bone  is  present.  The  hole,  however,  does  not 
always  close,  but  becomes  surrounded  by  thin 
scar  tissue.  The  question  is  often  raised 
whether  such  holes  should  be  closed  by  a  plastic 
operation. 

Lupus  sometimes  occurs  and  is  usually  an 
extension  from  the  disease  on  the  face,  but 
tuberculous  affection  may  be  primarily  in  the 
palate. 

Acquired  Perforation  of  the  palate  in  addition 
to  being  of  sj'^jhilitic  origin  may  be  caused  by 
traumatism  or  follow  some  operative  proceeding 
such  as  removal  of  an  endothelioma  of  the  palate, 
etc.  It  may  also  be  caused  by  sloughing  from 
acute  disease.  The  treatment  is  either  by 
obturators  or  a  plastic  operation. 

Tumours. — The  palate   is   sometimes  the  seat 
of  a  new  growth  which  has  the  structure  of  an 
endothelioma.     It   occurs   most   frequently   at 
or  near  the  junction  of  the  hard  and  soft  palate, 
and  is  most  common  in  adults,   but  children 
may  be  affected.     The  tumour  is  smooth,  elastic, 
and  oval  in  shape,  covered  by  normal  mucous 
membrane,  quite  painless,  and  yellowish  white 
in  colour.     It  is  encapsuled  and  may  be  em- 
bedded in  a  cavity  in  the  bone.     The  rate  of 
growth  is  very  slow  and  often  its  presence  is 
found  out  accidentally,  and  when  it  has  reached 
a  considerable  size.    ^Microscopically  it  resembles 
the  "  mixed  parotid  tumours,"  and  is  often  called 
an  adenoma  of  the  palate.     These  tumours  are 
usually    quite    innocent,    but    sometimes    they 
may  be  malignant,  in  the  latter  case  they  recur 
in  situ,  in  the  nose  or  naso-pharynx,  and  sooner 
or  later  involve  the  lymphatic  glands  about  the 
angle    of    the    lower    jaw.     The    treatment    is 
enucleation,  an  incision    being  made  over  the 
tumour  which  is  shelled  out.     Sometimes  this 
is  not  possible,  and  a  portion  of  the  bone  has 
to  be  removed.     The  lymphatic  glands  should 
be  removed  if  enlarged.     The  patient  should  be 
kept  under  observation  for   some   j-ears,    and 
recurrence    locally   or  in  the   glands   watched 
for.     If  the  recurrence  is  in  the  nose,  blocking 
of  the  nostril  and  a  waterj'  discharge  are  im- 
portant  signs.     If   it  is  impossible   to  remove 
the  tumour,  treatment  by  radium  may  be  tried, 
and  sometimes  is  very  successful. 

Besides  this  special  form  of  tumour  the  palate 
is  not  infrequently  affected  by  other  growths ; 
it  may  be  involved  secondarily  to  tumours  in 
the  antrum.  Epitheliomata,  begirming  on  the 
tonsU  or  tongue,  or  in  the  alveolus,  frequently 
spread  to  it.  On  the  soft  palate  papillomata 
are  found  sometimes  near  the  base  of  the 
uvula ;  they  are  pedunculated,  and  may  be 
removed  by  scissors.  The  bleeduig  may  be 
free,  but  is  easity  controlled.  T.  P.  L. 
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AFFECTIONS   OF    THE    GUMS,  TEETH 
AND    JAWS 

The  gums  may  be  spongy  and  soft,  bleeding 
easily  when  touched,  and  receded  from  the  teeth. 
These  conditions  are  generally  due  to  neglect 
of  the  teeth,  the  administration  of  mercury,  or 
to  scurvy.  Recessiofl  of  the  gum  may  occur, 
however,  quite  apart  from  any  obvious  cause.  In 
all  cases  the  assistance  of  a  dentist  will  generally 
be  required  to  put  the  teeth  into  correct  order. 

Pyorrhoea  Alveolaris  is  a  common  condition 
in  which  pus  exudes  in  greater  or  less  quantity 
from  the  tooth  sockets,  the  margins  of  the  gum 
being  swollen  and  inflamed.  The  amount  of 
swelling  and  inflammation  is  very  variable ;  it 
may  be  so  great  as  almost  to  hide  the  tooth, 
or  it  may  be  so  small  that  there  is  only  a  slight 
swelling  at  the  free  margin  of  the  gums.  As  the 
affection  persists  the  gums  recede,  leaving  the 
fangs  of  the  teeth  exposed  to  a  greater  or  less 
extent,  the  pus  burrowing  about  and  forming 
pockets.  The  teeth  become  loose ;  they  may 
be  apparently  healthy,  but  in  most  cases  there 
is  an  excess  of  tartar  and  a  carious  condition. 
The  affection  is  probably  due  to  a  streptococcal 
infection  of  the  periosteum  of  the  alveoli. 
Different  methods  of  treatment  are  recommended. 
Dental  measures  are  essential  in  all  cases ; 
these  consist  in  the  removal  of  tartar,  syringing 
out  the  alveoli  and  pockets  around  the  teeth 
with  antiseptic  lotions — hydrogen  peroxide  (ten 
vols.)  being  a  favourite  remedy — and  the  local 
application  of  astringents,  powdered  copper 
sulphate  being  warmly  advocated  by  some 
dentists.  Vaccines  prepared  from  the  organisms 
present  and  to  which  the  opsonic  index  is  low 
are  probably  of  value  and  should  certainly  be 
employed. 

Alveolar  Abscesses  are  nearly  always  due  to 
sepsis  originating  in  a  decayed  tooth.  The  pus 
may  be  limited  to  the  margin  of  the  gum, 
forming  a  gumboil,  or  it  may  burrow  more 
extensively  beneath  the  periosteum  and  out- 
wards towards  the  cheek.  These  latter  cases 
are  of  importance  for  several  reasons. 

1.  The  pus  may  be  slow  in  forming  and  there 
may  be  great  inflammatory  infiltration  of  the 
cheek  without  any  precise  indication  of  the 
locality  of  the  pus.  In  such  cases  there  is  much 
oedema  of  the  face  and  spasm  of  the  masseter 
and  pterygoid  muscles. 

2.  The  pus  may  extend  widely  beneath  the 
periosteum  and  cause  necrosis  of  the  jaw.  These 
cases  are  likely  to  be  very  troublesome  on 
account  of  the  slowness  of  the  separation  of  the 
dead  bone  and  because  of  the  new  bone  which 
is  irregularly  formed  round  the  sequestrum. 

3.  A  persistent  sinus  or  sinuses  may  be 
present  if  the  abscess  has  burst  spontaneously 
or  has  been  opened  externally.     There  is  either 


a  dead  tooth,  a  portion  of  a  fang,  or  a  piece  of 
necrosed  bone  keeping  open  the  sinus.  An 
ugly  depressed  scar  is  liable  to  foUow  healing. 

4.  The  pus  may  burst  into  the  antrum  of  the 
upper  jaw  or  extend  deeply  and  widely  in  the 
neck. 

Treatment.  The  first  essential  is  to  remove 
the  tooth ;  in  the  slighter  cases  this  may  be 
enough  to  cure  the  affection,  the  abscess  drain- 
ing through  the  tooth  socket.  When  an  incision 
is  necessary  it  should,  if  possible,  be  made 
inside  the  mouth  between  the  gum  and  the 
cheek.  It  is  best  to  give  a  general  ansesthetic. 
The  bleeding  temporarily  may  be  free.  The 
incision  must  be  large  enough  to  open  the 
abscess  cavity  fullj'^;  gauze  packing  may  be 
afterwards  lightly  inserted.  If  an  external 
incision  is  required  it  should  be  made  trans- 
versely and  in  such  a  position  that  the  scar 
will  show  least.  A  large-sized  drainage  tube 
is  required.  So  long  as  the  indications  of  pus 
formation  are  absent  hot  fomentations  must  be 
applied.  A  persistent  sinus  must  be  treated 
by  removal  of  the  tooth  or  the  necrosed  bone, 
the  sinus  being  scraped  and  packed  Avith  gauze. 
In  these  cases  a  fibrous  cord  may  often  be  felt 
passing  across  the  cheek  under  the  mucous 
membrane  to  the  site  of  the  trouble  in  the  jaw. 

Necrosis  of  the  Jaw  is  more  common  in  the 
lower  than  in  the  upper.  It  may  be  due  to 
(I)  sepsis  following  fracture  or  after  the  ex- 
traction of  teeth  with  dirty  instruments;  (2) 
alveolar  abscesses ;  (3)  excessive  use  of  mercury 
— this  is  rarely  seen  now ;  (4)  syphilis,  generally 
attacking  the  palate  process  of  the  upper  jaw 
in  the  tertiary  stage ;  (5)  phosphorus,  occurring 
in  workers  using  the  yellow  variety — it  is 
possible  that  tubercle  is  really  the  cause  in 
these  cases;  (6)  after  the  exanthemata,  especi- 
ally scarlet  fever ;  (7)  tuberculosis.  In  the  case 
of  the  maxilla  very  little  formation  of  new  bone 
may  take  place ;  in  the  lower  jaw  a  great  deal 
may  be  formed.  The  separation  of  the  seques- 
trum may  be  slow  and  its  removal  should  not 
be  attempted  till  it  is  loose.  Whenever  possible 
the  dead  bone  should  be  removed  from  inside 
the  mouth  and  if  external  incisions  are  required 
they  should  be  placed  so  that  the  scars  will 
be  as  little  visible  as  possible. 

Dental  Cysts  are  frequently  found  in  the  upper 
jaAV  in  association  with  the  canine  teeth.  They 
form  in  connection  with  erupted  teeth  which 
have  decayed,  and  they  may  develop  after  the 
tooth  has  been  extracted,  a  fang  or  portion 
of  the  tooth  having  been  left  in  the  jaw. 
The  cyst  forms  a  fluctuating  swelling  beneath 
the  mucous  membrane ;  at  the  periphery  of  the 
swelling  the  bony  margins  of  the  expanded 
jaAv  may  be  detected.  These  cysts  must  be 
clearly  differentiated  from  dentigerous  cysts. 

The  treatment  is  to  remove  the  tooth  or  fang, 
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open  the  cavity  of  the  cyst,  freely  scrape  away 
all  the  lining,  and  pack  with  gauze  so  as  to  obtain 
heahng  from  the  bottom. 

Epufis. — This  term  should  be  limited  to 
tumours  originating  in  the  gum.  The  simple 
fibrous  growth  is  the  commonest,  and  it  develops 
in  the  periodontal  membrane.  It  is  often  found 
near  a  decayed  tooth,  grows  slowly  and  forms 
a  more  or  less  pedunculated  tumour  of  the 
same  colour  as  the  gum ;  the  surface  may  be 
ulcerated  and  irregular.  ^Microscopically  an  epulis 
consists  of  fibrous  tissue  and  spindle  cells ;  the 
rapidly  growang  tumours  contain  much  cellular 
tissue. 

The  Myeloid  Epulis  contains  numerous  giant 
cells,  is  dark  in  colour  and  soft.  Its  origin  is 
in  the  bone  and  unless  it  is  freely  removed,  it 
recurs. 

«5|  Treatment.  The  simple  fibrous  growth  should 
be  removed,  together  with  the  adjacent  tooth. 

*  If  the  latter  is  healthy  it  may  be  replaced  after 
the  tooth  socket  has  been  scraped  out.     If  the 

I  growth  is  extensive  or  recurs,  a  more  radical 
operation  is  required.  The  tooth  on  either  side 
is  extracted  and  the  alveolus  sawn  through 
vertically ;  the  lower  ends  of  these  cuts  are  then 
united  by  a  horizontal  cut,  so  as  to  mark  out 
a  quadrilateral  portion  of  the  bone  to  which 
the  tumour  is  attached.  The  myeloid  epulis 
is  treated  in  a  similar  way,  care  being  taken 
that  the  saw  cuts  in  the  bone  are  well  wide  of 
the  disease. 

Papillomatous  Warty  Growths  occur  sometimes 
on  the  gum.  They  may  be  due  to  irritation  of 
a  carious  tooth  and  may  be  present  on  the 
opposite  gum  to  that  in  which  the  tooth  is. 
Removal  of  the  tooth  should  be  carried  out  and 
the  growth  excised  if  it  does  not  rapidly  dis- 
appear, for  if  left  epithehoma  may  develop. 

Fracture  of  the  Lower  Jaw  is  usually  caused 
by  direct  violence.  The  commonest  seat  of 
injury  is  the  region  of  the  canine  tooth,  but  the 
fracture  may  occur  at  the  angle,  at  the  coronoid 
process,  the  symphysis  or  the  neck  of  the 
condyle.  There  may  be  more  than  one  fracture. 
The  fracture  is  compound  when  the  mucous 
membrane  is  involved,  and  therefore  septic 
complications,  abscesses  and  pneumonia  and 
necrosis  are  liable  to  follow.  Severe  pain  due 
to  stretching  of  or  pressure  on  the  inferior 
dental  nerve  is  common.  The  signs  of  the 
injury  are  irregularity  in  the  line  of  the  teeth, 
haemorrhage  from  the  gums  or  severe  bruiping 
if  the  angle  or  ascending  ramus  is ,  the  part 
involved.  Crepitus  is  evident  on  grasping  the 
jaw  and  moving  one  part  on  the  other.  Five 
weeks  is  the  average  time  required  for  union 
to  take  place;  if  sepsis  occurs  a  much  longer 
time  may  be  necessary.  Non-union  may  be 
caused  by  a  displaced  tooth  lying  between  the 
fragments  or  it  maybe  due  to  necrosis  of  the  bone. 
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Treatment.  Whenever  possible  the  assist- 
ance of  a  dentist  should  be  obtained  in  order 
that  a  suitable  splint  may  be  made  to  keep 
the  parts  in  a  proper  position.  Such  a  splint 
will  take  the  form  of  a  Hammond's  interdental 
wire  splint,  which  is  suitable  when  there  is 
sufficient  room  to  pass  the  wires  between  the 
teeth,  or  a  Kingsley's  apparatus,  which  consists 
of  a  vulcanite  splint  moulded  to  the  teeth. 
To  the  front  of  the  splint  two  metal  bars  are 
attached ;  these  project  laterally  beyond  the 
angles  of  the  mouth,  and  by  means  of  a  bandage 
passed  beneath  the  chin  from  one  bar  to  the 
other  the  splint  is  fixed  in  position  and  the 
fragments  are  kept  at  rest.  If  dental  assistance 
cannot  be  obtained  a  four-tailed  jaw  bandage 
with  or  without  a  moulded  gutta-percha  splint 
applied  outside  the  jaw  must  be  used.  The 
loA^er  tails  of  the  bandage  should  be  tied  over 
the  vertex  of  the  head  and  the  upper  ones  behind 
the  occiput,  the  four  ends  then  being  fastened 
together  to  prevent  slipping. 

The  after-treatment  consists  essentially  in 
keepmg  the  mouth  sweet  Mdth  antiseptic  lotions 
and  feeding  the  patient  with  liquids  and  soft 
foods  till  union  has  taken  place.  If  an  accumu- 
lation of  pus  occurs  it  must  be  evacuated  from 
the  outside. 

Wiring  the  fragments  is  rarely  advisable,  it 
is  generally  impossible  to  do  the  operation  with- 
out the  wound  communicating  with  the  mouth, 
and  therefore  the  risk  of  septic  infection  is 
very  great. 

Fractures  of  the  Upper  Jaw  are  always  due 
to  dii-ect  violence.  Not  infrequently  the 
fracture  is  only  part  of  a  more  severe  injury 
in  which  the  other  facial  bones  are  involved 
Partial  fractures  limited  to  the  alveolar  margins 
sometimes  occur.  The  antrum  may  be  in- 
volved and  the  bone  is  usually  comminuted. 
There  is  often  severe  haemorrhage  and  much 
swelling  of  the  face  from  bruising.  Unless 
quite  detached,  loose  fragments  should  not  be 
removed,  because  union  readily  takes  place. 
The  fragments  should  be  restored  to  their 
proper  position  as  far  as  possible;  it  is  ofteii 
unnecessary  to  use  any  form  of  dental  splint. 
The  mouth  must  be  kept  clean,  and  if  suppura- 
tion takes  place  the  pus  should  be  evacuated 
at  once. 

Tumours  of  the  Jaws.  Odontomata. — These 
tumours  arise  in  coimection  A\ith  the  develop- 
ing tooth;  several  varieties  are  described,  but 
only  the  epithelial  and  follicular  odontomata 
are  common  in  human  beings.  The  fibrous, 
composite  and  radicular  odontomata  and  the 
cementomata  are  very  rare. 

The  Epithelial  Odontome  begins  in  the  germ 
of  the  enamel  organ,  and  is  formed  of  a  mass 
of  cysts  of  various  sizes,  with  fibrous  tissue. 
Adults  are  most  frequently  affected.     Its  rate 
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of  growth  is  slow  ;  iisiialh^  it  is  in  the  lower  jaw. 
The  lymph  glands  are  not  affected.  This  tumour 
is  also  known  as  a  fibro- cystic  tumour  or  a  cj'^stic 
epithelioma.  The  treatment  is  complete  re- 
moval of  the  affected  part  of  the  jaw ;  if  any 
portion  is  left  behind  recurrence  will  take  place. 

The  Follicular  Odontome  or  Dentigerous  Cyst 
is  not  uncommon ;  the  lower  jaw  is  more  fre- 
quently the  seat  of  the  tumour.  It  arises  in 
connection  with  an  unerupted  tooth  and  consists 
of  a  sac  containing  a  tooth  and  fluid.  These 
cysts  are  most  common  in  children  and  young 
adults.  As  they  form  in  the  substance  of  the 
jaw  the  bone  is  gradually  expanded  and  thinned, 
so  that  "  egg-shell  crackling  "  may  be  detected. 
In  the  upper  jaw  the  cyst  may  extend  into  the 
antrum  or  backwards  into  the  bony  palate  or 
beneath  its  muco-periosteum.  These  odontomes 
are  liable  to  be  mistaken  for  myeloid  sarcomata, 
the  points  of  difference  being  the  absence  of  a 
tooth,  the  normal  colour  of  the  mucous  mem- 
brane, which  in  a  myeloid  is  often  purplish, 
and  the  fluid  contents. 

Treatment  should  be  carried  out  from  inside 
the  mouth  and  consists  in  incising  the  mucous 
membrane,  removing  a  portion  of  the  bony 
wall  and  compressing  the  remains  of  the  latter 
together  to  dimmish  the  size  of  the  cavitv, 
which  is  packed  with  gauze.  Healing  is 
allowed  to   take   place   from  the  bottom. 

Tumours  of  the  Lower  Jaw. — Osteomata  are 
usually  of  the  ivorj^  type ;  they  are  not  very 
frequent.  Sarcomata  are  either  endosteal  or 
periosteal.  The  former  are  frequently  myeloid 
or  giant-celled,  with  a  low  degree  of  malignancy, 
thej"  groAv  somewhat  tardily,  expand  the  jaw, 
and  their  characteristic  dark-red  colour  can  often 
be  seen.  It  is  usually  sufficient  to  remove  the 
growth  by  gouging  it  out  and  plugging  the  cavity 
with  gauze,  or  a  quadrilateral  portion  of  the 
jaw  containing  the  diseased  part  may  be  re- 
moved, leaving  the  inferior  margin  of  the  jaw 
in  order  to  preserve  its  shape  intact.  Some- 
times the  endosteal  sarcoma  is  round- celled  and 
is  then  much  more  malignant.  Excision  of 
the  jaw  is  the  only  treatment. 

Periosteal  Sarcomata  may  be  spindle-  or  round- 
celled  and  have  the  characteristic  features  of 
these  growths,  as  in  other  bones;  they  are  to 
be  treated  by  excision  of  the  jaw\ 

Epithelioma  may  be  primary  or  secondary. 
In  the  latter  the  jaw  is  affected  secondarih'  to 
cancer  of  the  tongue  or  of  the  floor  of  the  mouth. 
The  former  is  a  squamous-celled  carcinoma  begin- 
ning on  the  gum,  usually  about  a  carious  tooth. 
It  grows  rapidly  and  may  produce  few  symptoms. 
It  invades  the  bone  widely  and  early  and  presents 
all  the  characteristic  features  of  an  epithelioma. 
The  lymphatic  glands  are  infiltrated  early  in 
the  disease.  Excision  of  the  affected  half  of 
the  jaw  and  removal  of  the  lymphatic  glands  is 


the  only  treatment.  If  the  disease  has  not 
spread  deeply  into  the  jaw  it  may  be  possible 
to  save  the  inferior  margin.  The  prognosis  as 
to  recurrence  is  bad. 

Tumours  of  the  Upper  Jaw.— The  antrum  is 
most  commonly  the  seat  of  tumours,  which  may 
be  cystic  or  sohd.  Cysts  produce  symptoms 
when  they  are  large  enough  to  distend  it ;  the 
outer  Avail  is  usually  bulged  forwards,  so  that 
a  swelling  of  the  face  is  produced,  or  the  SMelhng 
may  be  felt  most  easily  between  the  cheek  and 
gum  from  inside  the  mouth.  On  transillumina- 
tion the  affected  side  is  less  opaque  than  the 
other. 

Treatment  consists  in  oj)ening  the  c^^st  from 
inside  the  mouth  and  providing  free  drainage 
into  the  inferior  meatus  of  the  nose. 

Solid  Tumours  are  generally  either  sarcoma 
or  epithelioma  and  therefore  malignant.  The 
former  are  more  common  and  are  usually 
round-  or  spindle-ceUed ;  giant-celled  or  myeloid 
tumours  occur  sometimes.  After  the  growth 
has  filled  the  antrum  cavity  it  causes  bulging 
and  absorption  of  the  walls  and  thus  produces 
a  swelling  of  the  cheek,  blocking  of  the  nose 
and  lachrymal  duct,  displacement  of  the  e^-e- 
ball,  and  sometimes  depression  of  the  palate. 
Heemorrhage  and  discharge  from  the  nostril 
and  epij)hora  are  therefore  frequent  symptoms. 

Epithelioma  is  usually  squamous-celled;  it 
extends  rapidly  in  all  directions,  and  begins  very 
often  in  connection  Avith  a  tooth  socket.  The 
term  "  boring  epithelioma  "  is  often  applied  to 
this  form  of  disease  because  it  destroys  and 
penetrates  the  bones  rather  than  forms  a  definite 
tumour  mass.  The  pain  is  often  severe  and  is 
mistaken  for  neuralgia.  The  lymphatic  glands 
are  involved  early. 

Besides  these  antral  tumours  sarcomata 
beginning  on  the  posterior  aspect  of  the  jaw 
are  not  uncommon.  They  will  push  the  jaw 
forward  and  groAv  up  to  the  temporal  region 
and  displace  the  eyeball  forwards. 

The  diagnosis  of  antral  tumours  is  often 
difficult  and  examination  by  transiUummation 
and  of  the  nasal  ca\nty  should  never  be  omitted. 
It  may  be  necessary  to  open  the  antrum  and 
remove  a  portion  of  the  growth.  A  ragged  ulcer 
or  sinus  near  a  tooth  socket  or  on  the  palate  is 
ahvays  suggestive  of  epithelioma. 

The  only  treatment  for  these  tumours  is  the 
removal  of  the  upper  jaw.  Before  deciding  on 
this  proceeding  great  care  must  be  taken  to 
determine  the  limits  of  the  disease  and  hoAv  far 
it  has  extended  beyond  the  jaw.  If  the  lymph- 
atic glands  are  affected  and  are  not  capable 
of  being  removed  operation  is  contra-indicated. 

The  upper  jaw  is  also  the  seat  of  another  solid 
tumour  which  groAvs  slowly  and  fiUs  up  the 
antrum  and  may  extend  to  other  bones  of  the 
face.     This  tumour  is  called  hyperostosis.     Both 
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maxillae  may  be  afiected.  It  generally  occurs 
in  young  adults.  When  limited  to  the"^  maxilla 
it  may  be  treated  by  partial  or  complete 
excision  according  to  the  extent  of  the  disease. 

Actinomycosis  usually  occurs  in  the  loAver 
jaw  and  produces  a  slowly  growing  tumour. 
Sooner  or  later  the  soft  tissues  are  infiltrated 
and  the  skin  becomes  reddened,  sinuses  form 
and  from  them  the  characteristic  yello^^•  granules 
containing  the  fungus  may  be  expressed.  There 
is  often  inability  to  open  the  mouth  and  the 
intianimatory  infiltration  may  extend  far  down 
the  neck.  The  treatment  consists  in  giving  large 
doses  of  potassium  iodide,  scraping  thoroughly 
the  sinuses  and  lajdng  them  open.  The  inflarn-  - 
matory  exudation  is  often  very  tough  and 
vascular,  so  that  the  operation  is  accompanied 
by  free  bleeding.  Exposure  to  X-rays  sometimes 
does  good. 

Closure  of  the  Jaw  may  be  due  to  (1)  fibrous  or 
bony  ankylosis  of  the  temporo-maxillary  joint : 

(2)  excessive  cicatrices  after  bums,  lacerated 
wounds,  operations   or  gangrenous  stomatitis : 

(3)  reflex  spasm  of  the  masseter  and  internal 
pterygoid  muscles  from  an  impacted  wisdom 
tooth  (a  common  cause)  or  infiltration  by  inflam- 
matory exudation — occasionally  the  spasm  is 
neurotic  :  spasm  of  the  masseters  and  pterygoids 
is  one  of  the  first  signs  of  tetanus :  (4)  disease 
in  the  mouth,  alveolar  abscesses,  quinsy, 
epitheliomata  of  the  jaw,  palate,  tongue,  etc. 

A  true  ankylosed  condition  will  require  to  be 
treated  by  excision  of  the  condyle  of  the  jaw. 
Reflex  spasm  (trismus)  will  be  treated  by  re-  \ 
moval  of  the  impacted  tooth  or  opening  of  the 
abscess.  If  the  muscular  spasm  is  neurotic  in 
origin  a  general  anaesthetic  should  be  given  and 
the  mouth  opened,  a  suitable  prop  being  inserted 
and  left  in  after  the  patient  has  recovered  from 
the  effects  of  the  angesthetic.  When  the  closure 
is  due  to  cicatricial  contraction  a  plastic  opera- 
tion, combined  with  Esmarch's  ojjeration  on  the 
jaw,  will  be  indicated.  The  latter  consists  of 
removing  a  triangular  portion  of  the  jaw  in 
front  of  the  contraction  so  as  to  make  a  false 
joint.  Some  of  the  soft  tissues  may  be  placed 
between  the  cut  ends  of  the  bone,  in  order  to  j 
prevent  osseous  fusion  taking  place. 

T.  P.  L. 

HARELIP 

Harelip  is  a  congenital  deformity  due  to 
imperfect  union  of  the  processes  which  normal^  ; 
form  the  lip.  There  are  many  varieties  which 
are  classified  according  to  the  extent  of  the 
defect.  It  may  be  incomj^lete  or  complete; 
in  the  former  the  nostril  is  not  involved,  in 
the  latter  the  cleft  extends  into  the  nostril 
which  is  flattened.  In  the  slightest  degrees 
of  incomplete  harelip  there  is  merely  a  notch 


in  the  free  margin  of  the  lip.  In  the  next 
degree  the  deformity  extends  into  the  sub- 
stance of  the  lip  for  a  greater  or  lesser  extent, 
the  tissues  above  the  apex  of  the  notch  being 
normal,  or  more  commonly  thinner  than  nor- 
mal. The  deformity  may  be  single  (unilateral) 
or  double  (bilateral),  and  in  very  rare  cases 
it  is  strictly  median.  Cleft  palate  is  often 
present,  and  when  the  cleft  is  complete  the 
premaxillary  process  projects  to  a  greater 
or  less  extent.  In  double  harehp  this  process 
is  usually  very  prominent  and  is  attached  to 
the  extremity  of  the  septum  nasi.  Besides 
being  prominent,  the  premaxillary  process  is 
often  obliquely  placed,  so  that  its  alignment  is 
not  continuous  with  that  of  the  alveolar  margins. 
Treatment.  Several  important  matters  have 
to  be  considered  in  the  treatment  of  this 
affection. 

1 .  Feeding.  Many  infants  with  this  deformity 
will  be  unable  to  take  the  breast;  therefore 
artificial  feeding  must  be  resorted  to,  either  by 
means  of  a  spoon,  or  by  a  bottle  with  a  special 
teat,  which  should  be  short  and  Mdde,  with  a 
hole  sufficiently  large  to  alloAV  the  milk  to  be 
poured  into  the  child's  mouth.  Special  teats 
provided  with  a  flange  to  cover  in  the  cleft  in 
the  palate  (if  one  is  present)  can  be  procured. 
Feeding  must  always  be  carried  out  slowly,  and 
intermittently,  wdtli  the  cliild  lying  on  its  side, 
and,  if  possible,  the  mother's  milk  should  be 
utihzed.  Otherwise  the  infant  must  be  fed 
on  cow's  milk  prepared  in  the  usual  Avay. 
Children  with  harelip  and  cleft  palate  may  lose, 
w^eight  rapidly ;  this  is  often  due  to  ignorance 
of  the  proper  way  to  feed  such  children. 

2.  Best  Time  for  Ojieration.  Speaking  gener- 
ally and  granted  that  the  child  is  in  good  con- 
dition, three  to  four  weeks  is  about  the  most 
suitable  age  for  operation.  There  is  no  reason 
why,  other  things  being  equal  and  circumstances 
demanding  it,  the  operation  should  not  be  done 
sooner.  The  "n-riter  is  not  in  favour  of  operating 
on  the  cleft  palate,  if  one  is  present,  before  the 
harelip  is  closed,  unless  Brophy's  operation 
is  done. 

3.  Operative  Treatment.  The  most  important 
principles  are  (a)  to  free  the  lip  so  as  to  bring 
the  margins  of  the  gajj  together  without  tension ; 
(6)  to  pare  completely  the  edges  of  the  gap ; 

(c)  to  restore  the  nostril  to  its  proper  shape; 

(d)  to  ensure  that  the  muco-cutaneous  junction 
is  a  continuous  line.  During  the  operation 
hgemorrhage  is  controlled  by  clamps  applied 
to  the  upper  lip  near  the  corners  of  the  mouth ; 
it  is  unnecessary  to  hgature  vessels  as  the 
bleeding  stops  when  the  raw  surfaces  are  sutured. 
When  the  harehp  is  incomplete  the  incisions 
for  paring  the  edges  should  be  carried  into  the 
nostrils  to  obtain  the  most  satisfactory  eftects, 
wliich    is    only    possible    by    excising    all    thin 
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tissue.  In  suturing  the  pared  edges  a  stitch 
should  always  be  placed  within  the  nostril 
and  one  at  the  muco-cutaneous  junction. 
These  stitches  are  most  essential.  The  mucous 
surface  may  require  one  or  two  sutures.  The 
sutures  should  be  of  fine  horsehair  or  silkworm 
gut ;  they  should  not  be  left  in  more  than  four 
or  five  days,  miless  special  circumstances 
demand  them  being  kept  in  longer,  for  then 
stitch  marks  result.  They  should  be  taken 
out  separately,  not  all  at  once.  Harehp  pins 
are  quite  unnecessary  if  the  undercutting  be 
properly  carried  out.  In  double  harelip,  the 
central  part,  namely  that  portion  attached  to 
the  premaxillar}^  process,  is  not  usually  large 
enough  to  form  the  whole  depth  of  the  restored 
lip.  It  can  be  used  only  to  form  the  upper 
part  of  the  lip  and  the  resulting  scar  will  have 
a  Y-shape.  In  other  cases  it  is  better  to  use 
this  central  part  to  form  the  columella,  and 
by  free  undercutting  of  the  lateral  parts  of  the 
lip  to  bring  them  together  in  the  middle  line. 

Treatment  of  the  Premaxillary  Processes.  In 
single  harelip  if  there  is  not  great  prominence 
of  the  premaxillary  process  closure  of  the  lip 
will  be  sufficient  to  repress  the  process  to  its 
natural  position.  In  other  instances  it  Avill 
be  necessary  to  partially  divide  the  attachment 
of  the  premaxillary  process  to  its  maxilla, 
by  a  pair  of  bone  forceps,  the  blades  of  which 
should  be  slowly  closed.  The  premaxilla  is 
then  bent  into  position  sufficiently  to  alloAV 
the  harehp  to  be  closed  over  it.  Sometimes 
the  adjacent  surfaces  of  the  alveolus  and 
premaxillary  process  should  be  refreshed,  and 
the  bones  united  by  a  silkworm  gut  or  silver 
wire  suture. 

In  double  harehp  in  the  majority  of  cases 
the  premaxillary  process  is  very  prominent. 
It  should  never  be  removed,  for  then  consider- 
able falling  in  of  the  upper  lip  results,  and  an 
unsightly  appearance  is  given  to  the  facial 
aspect.  Nor  should  the  incisor  teeth  be  gouged 
out.  The  best  way  of  dealing  with  the  process 
is  to  remove  a  triangular- shaped  portion  of 
the  septum  from  immediately  behind  the 
process.  This  can  be  carried  out  through  an 
incision  along  the  free  lower  margin  of  the 
septum  and  separating  on  each  side  the  septal 
mucous  membrane.  Enough  of  the  cartila- 
ginous septum  is  removed  to  alloAV  the  process 
to  be  pushed  back  into  its  proiaer  position. 
Another  method  is  to  divide  the  septum 
obliquely  and  then  shde  one  portion  upon 
the  other.  The  objection  to  both  these  pro- 
ceedings is  that  the  teeth  tend  to  grow  obliquely 
backwards  when  they  erupt,  and  this  dis- 
placement will  require  correction  by  a  dentist. 

The  immediate  complications  after  the  opera- 
tion for  harelip  are  few — failure  of  union  and 
septic  infection  are  the  most  frequent.     A  badly 


performed  operation  Avill  require  a  secondary   '■■ 
operation  to  rectify  the  disfigurement.  i 

T.  P.  L.       > 
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Congenital  Cleft  of  the  Palate  may  be  com- 
plete or  incomplete — the  former  involves  the  I 
alveolus,  and  the  latter  only  a  portion  of  the 
palate — it  may  be  the  soft,  or  the  soft  and  part  ! 
of  the  hard.  The  cleft  may  be  unilateral  or 
bilateral  and  be  accompanied,  or  not,  by  hare- 
lip. The  width  and  the  shape  of  the  cleft,  and 
the  height  of  the  arch  of  the  palate,  vary  in 
different  cases.  Of  great  importance  is  the 
shape  of  the  anterior  end  and  the  amount  of 
tissue  on  either  side  of  the  cleft.  A  cleft  -with 
a  wide  anterior  rounded  end  is  much  more 
difficult  to  close  than  one  with  a  narrow  pointed 
extremity ;  a  cleft  with  a  small  amount  of  tissue 
on  either  side  is  also  difficult  to  close.  The 
effects  of  the  deformity  are  defective  speech 
and  imperfect  power  of  suckling  a,nd  swallow- 
ing. It  is  also  said  that  a  cleft-palate  child 
is  particularly  prone  to  septic  diseases,  diarrhoea 
and  vomiting.  It  is  very  doubtful  if  there  is 
any  reliable  evidence  to  support  this  statement. 
A  child  born  with  a  cleft  palate  may  be  perfectly 
healthy  and  robust  at  first ;  but  unless  properly 
fed  the  infant  may  rapidly  waste,  owing  to  the 
inability  to  suckle.  The  proper  way  to  feed 
a  child  with  this  deformity  is  to  give  the  milk 
either  by  means  of  a  spoon,  slowly  pouring 
it  into  the  mouth,  or  by  means  of  a  bottle 
with  a  wide  short  teat,  the  bottle  being  held 
slightly  above  the  horizontal  and  the  teat  having 
a  hole  sufficiently  large  to  allow  the  fluid  to 
run  gently  into  the  mouth,  the  child  being 
placed  in  a  horizontal  position.  Whichever 
method  is  employed,  the  milk  should  be  given 
slowly,  and  sufficient  time  allowed  for  it  to 
be  swallo-tted  without  undue  regurgitation.  A 
great  deal  of  time  no  doubt  is  required  to 
be  spent  in  the  feeding  of  these  cleft-palate 
children.  But  if  care  be  taken  to  ensure  that 
sufficient  nourishment  is  given,  the  child  Avill 
thrive,  and  infants  who  have  been  allowed  to 
waste  often  recover  when  properly  fed. 

Very  few  parents  will  be  unwilling  to  have 
the  child  operated  on,  and  the  most  important 
question  is  A^hen  and  how  the  cleft  shall  be 
closed.  The  main  object  of  operating  is  to 
enable  speech  to  be  properly  performed.  Diffi- 
culties in  swallowing  are  usually  overcome, 
and  it  is  rare  to  find  an  older  child  with  cleft 
palate  Avho  has  any  great  difficulty  from 
regurgitation  of  food.  The  operation  should 
be  done  before  the  child  has  learnt  to  speak. 
L^nless  the  cleft  is  very  narrow  and  is  limited 
to  the  soft  palate,  it  is  best  to  do  the  operation 
in  the  second  year,  and  special  care  should  be 
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taken  to  ensure  that  the  cleft  in  the  soft  palate  i 
is  completely  closed  and  restored  as  nearly 
as  possible  to  its  natural  state.  In  bad,  wide  | 
clefts  some  shortening  and  limitation  of  the  | 
movements  of  the  soft  palate  are  almost  certain 
\  to  occur.  The  child  should  be  in  the  best 
possible  state  of  health,  and  if  it  is  suffering 
from  any  illness  or  has  just  recovered  from 
such,  or  is  anaemic  and  ill-nourished,  the  opera- 
tion should  be  delayed.  It  is  of  much  import- 
ance that  the  mouth  should  be  free  from  septic 
infection  of  any  kind  at  the  time  of  the  opera- 
\  tion.  If  adenoids  are  present  they  should  not 
,  necessarily  be  removed ;  if  they  are  inflamed 
or  suppurating,  treatment  should  be  adopted 
to  remedy  such  condition.  If  for  any  reason 
it  is  considered  advisable  to  remove  the  tonsils 
or  adenoids,  the  wounds  should  be  allowed  to 
heal  and  the  patient  should  have  recovered 
before  the  operation  on  the  palate  is  undertaken. 
The  best  operation  is  that  kno-\TO  as  Langen- 
becks  or  median  suture,  in  which  the  muco- 
periosteum  is  raised  as  a  flap  from  each  side 
of  the  cleft,  and  the  flaps  are  united  in  the 
middle  Hne  after  the  edges  of  the  cleft  have 
been  refreshed.  In  dealing  with  the  soft 
palate  this  structure  must  be  carefully  detached  i 
from  the  posterior  extremity  of  the  hard  palate 
before  its  pared  edges  can  be  sutured  without 
tension.  Silkworm  gut  is  the  best  material 
for  sutures.  The  operation  may  be  done  in 
the  first  few  months  of  life  if  the  cleft  is  narrow 
and  the  amomit  of  tissue  sufiicient.  When  the 
cleft  is  wide  it  is  better  to  delay  operating, 
because  Avith  the  growth  of  the  child  the  width 
of  the  cleft  diminishes  and  therefore  renders  | 
a  successful  operation  more  probable. 

In  this,  as  in  any  other  method,  secondary 
operations  may  be  necessary  to  close  any  hole 
which    may    result    from    defective    healing.   ; 
Such  holes  are  most  likely  to  be  present  at  the  ! 
junction  of  the  hard  and  soft  palate.     Small 
ones  often  close  spontaneously,  and  even  large  j 
ones  diminish  in  size,  so  that  some  time  should 
be  allowed  to  elapse  before  any  further  operation 
is   done   on   them.     If   a   secondary  operation 
is  required  it  should  be  carried  out  when  the 
granulations  are  healthy  and  before  complete 
cicatrization  has  taken  place. 

The  Avriter  cannot  recommend  AA'hat  is  kno^^-n 
as  Lane's  "  turnover  flap  "  operation,  which 
consists  of  raising  a  flap  of  muco-periosteum 
from  the  hard  palate,  and  of  the  mucous  mem- 
brane from  the  soft  palate  on  one  side  of  the 
cleft,  and  turning  it  over  the  cleft  and  suturing 
it  to  a  prepared  area  on  the  opposite  side  of  the 
cleft.  The  cleft  can  undoubtedly  be  closed  in 
this  manner,  but  the  mere  closure  should  not  be 
the  main  object  of  the  operation,  which  is  to 
enable  the  speech  to  be  as  nearly  perfect  as 
possible.     Moreover,  it  would  appear  that  the 


flap  is  liable  to  atrophy,  and  the  amount  of 
scarring  which  results  is  certainly  greater  than 
in  a  successful  Langenbeck's  operation.  The 
ultimate  result  in  all  those  cases  the  writer 
has  seen  are  not  nearly  so  good  as  in  those 
Avhich  have  been  operated  on  by  Langenbeck's 
method. 

Brophy's  operation,  which  consists  in  forcing 
the  bones  of  the  hard  palate  together  by  mani- 
pulation from  the  outside,  and  then  keeping 
them  in  position  by  means  of  silver  wires 
passed  from  one  alveolar  margin  to  the  other, 
is  in  theory  the  most  suitable  operation,  for  it 
should  restore  at  once  the  parts  to  their  natural 
position.  In  this  country  the  operation  has 
not  been  often  properly  performed,  and  if  it 
can  be  shown  to  have  a  low  mortality  it  may 
become  a  valuable  method.  The  operation  is 
best  done  at  from  three  to  six  Aveeks  of  age; 
after  five  months  it  is  difficult  to  get  the  bones 
together  satisfactorily.  Properly  performed, 
there  is  only  slight  haemorrhage  and  very  little 
accompanying  shock. 

After  any  operation  the  mouth  must  be  kept 
clean  and  free  from  food  debris.  At  first, 
liquids  only  should  be  given,  and  when  heal- 
ing is  well  advanced  soft  solids  may  be  added. 
It  is  a  good  plan  to  give  a  drink  of  water 
after  each  meal.  To  attempt  to  clean  the 
mouth  by  irrigation  or  swabbing  Avith  anti- 
septics usually  frightens  a  young  child,  and 
therefore  should  not  be  done.  In  older  patients 
such  methods  may  be  employed  if  necessary. 
The  patient  should  be  kept  as  quiet  as  possible, 
sedatives,  such  as  bromides  or  opium,  being 
given  as  required.  No  attempt  at  talking 
should  be  allowed  for  fourteen  to  twentj^-one 
days,  and  the  mouth  should  not  be  examined 
for  a  week  at  least  after  the  operation,  unless 
an  unpleasant  odour  or  a  persistent  elevation 
of  the  temperature  suggest  that  sloughing  and 
sepsis  are  present.  In  such  cases  a  spray  of 
hydrogen  peroxide  (ten  vols.)  may  be  used. 

As  soon  as  the  child  reaches  the  age  at  which 
speech  begins  every  care  must  be  taken  to 
teach  him  to  pronounce  letters  and  words 
properly.  Too  much  time  cannot  be  expended 
in  doing  so.  Certain  consonants,  P,  B,  T,  D, 
K,  G,  and  combinations  of  consonants  are 
more  difficult  than  others,  and  bad  habits 
once  developed  are  most  troublesome  to  eradi- 
cate. When  an  operation  is  done  on  an  older 
patient  avIio  has  already  learnt  to  speak,  a 
good  deal  of  improvement  may  be  anticipated 
if  su.fficient  time  and  care  are  devoted  to  this 
object.  It  is  also  important  to  correct  any 
deficiency  or  irregularity  of  the  teeth. 

The  employment  of  obturators  is  now  rarely, 
if  ever,  advocated  or  carried  out.  There  are 
serious  objections  to  their  use.  In  the  first 
place  it  is  almost    impossible  to  get  a  satis- 


GENERAL  SURGERY 


728 


INJURIES   OF   THE   TONGUE 


factory  one  for  the  cleft  in  the  soft  palate. 
It  is  easy  to  have  one  made  which  will 
close  the  cleft  in  the  hard  palate.  But  with 
the  movable  soft  palate  it  is  quite  different ; 
no  substance  can  take  the  place  of  the  soft 
palate,  the  delicate  movements  of  Avhich  are 
essential  to  proper  articulation.  Another  grave 
objection  to  obturators  arises  from  the  fact 
that  very  few  children  would  tolerate  their 
presence  in  the  mouth  and  oro -pharynx ;  and 
just  at  the  time  when  they  should  be  constantly 
worn,  namel}^  when  the  child  is  learning  to 
talk,  the  shape  of  the  mouth  is  continually 
changing,  and  therefore  it  would  be  necessary 
to  frec^uently  renew  the  obturator.  Even  in 
the  case  of  very  wide  clefts  it  is  generally  pos- 
sible to  close  that  in  the  soft  palate,  and  this 
should  always  be  done,  even  if  the  remainder  of 
the  cleft  cannot  be  closed.  T.  P.  L. 

SURGERY    OF    THE    TONGUE 

Injuries  of  the  Tongue 

These  injuries  are  most  frequently  inflicted 
by  the  teeth,  and  the  first  danger  is  that  of 
primary  haemorrhage,  which  is  the  greater  the 
nearer  the  wound  is  to  the  base  of  the  tongue. 
This  haemorrhage  is  easily  controlled  by  means 
of  stitches  when  the  wounds  are  near  the  tip 
or  side  of  the  tongue,  but  when  the  wounds  are 
farther  back  it  may  be  necessary  to  seize  and 
tie  the  bleeding  vessel.  At  times  this  is  im- 
possible, owing  to  the  rapid  and  great  retraction 
of  the  divided  vessels  within  the  muscles  of  the 
tongue ;  and  it  may  be  necessary  to  administer 
an  anaesthetic,  and  to  expose  and  tie  the  lingual, 
external  or  common  carotid  artery  in  the  neck. 

Every  wound  of  the  tongue  should  be  sutured 
with  iodine  catgut  for  preference. 

Primary  haemorrhage  is  the  first  important 
clinical  event  in  wounds  of  the  tongue.  The 
second  must  be  anticipated  by  treatment,  and 
is  suppuration.  Mouth-washes  (listerine  5  iii 
to  aq.  5  viii),  tooth-brush  antiseptic  powder 
and  wash,  oral  lavage  before  and  after  food, 
fluid  nourishment  administered  if  necessary, 
\Wth  a  tube  on  the  spout  of  a  feeder,  or  even 
rectal  feeding  should  be  enforced.  Mainly 
owing  to  the  presence  of  decajang  teeth  and 
pyorrhoea  alveolaris,  the  mouth  is  often  an 
intensely  septic  area.  If  sepsis  occurs,  the 
sutures  cut  through  the  tissues,  allowing  the 
pus  to  escape.  This  obviates  the  necessity  of 
removing  the  stitches  and  prevents  the  im- 
prisonment of  the  pus  with  consequent  extension 
of  the  septic  inflammation  to  the  neck,  glottis, 
etc.  The  importance  of  this  oral  sepsis  is. 
appreciated  if  the  mouth  is  ^ell  cleansed  and 
teeth  removed  before  the  operation  of  excision 
of  tongue ;  the  convalescence  is  robbed  of  three- 
quarters  of  its  distress  and  dangers. 


Suppuration  may  lead  to  secondary  haemor- 
rhage, the  third  clinical  incident  of  wounds  of 
the  tongue.  As  a  rule  this  can  be  stopped  by 
means  of  passing  sutures  through  the  tongue, 
and  tying  them,  but  this  tying  is  not  usually 
done.  Haemorrhage  can  always  be  controlled 
temporarily  by  inserting  a  gag  in  the  side  of 
the  mouth  and  compressing  the  stump  of  the 
tongue  with  two  or  three  fingers  in  the  throat 
against  the  front  of  the  lower  jaw  or  liyoid 
bone. 

Burns  and  Scalds  of  the  Tongue  are  of  minor 
degrees  of  importance,  the  hot  material  being 
either  ejected  or  swallowed ;  even  the  swallowing 
of  a  corrosive  acid  causes  the  condition  of  the 
tongue  to  become  an  inconsiderable  item  in 
the  general  •  symptoms,  but  the  consequent 
swelling  may  extend  to  the  throat  and  necessi- 
tate tracheotomy. 

Acute  Glossitis. — This  is  usually  the  result 
of  a  burn  or  wasp  sting.  It  is  very  painful  and 
distressing ;  the  tongue  feels  too  large  for  the 
mouth  and  seems  to  asphyxiate  the  patient. 
As  the  acute  symptoms  subside  in  twenty-four 
or  thirty-six  hours,  special  feeding  is  rarely 
resorted  to.  Similarly  tracheotomy  is  seldom 
needed,  and  even  longitudinal  incisions  are 
not  often  required.  Abstinence  from  food, 
calomel,  hot  fomentations,  sedatives  and  general 
attention  to  the  comfort  of  the  sufferer  con- 
stitute the  treatment  for  acute  glossitis. 

Cellulitis  of  Tongue. — This  is  associated  ^dth 
much  pain,  distress,  fever  and  tongue-swelling. 
It  is  almost  always  a  general  (parenchymatous) 
glossitis  due  to  a  streptococcus.  It  demands 
immediate  and  free  incision  (longitudinal)  into 
the  tongue,  and,  owing  to  its  rapid  spread  to 
the  submaxillary  region,  incisions  below  the 
angle  of  the  jaw  may  also  be  necessary.  A 
great  danger  is  swelling  of  the  glottis  and 
consequent  dyspnoea. 

Dental  Ulcer. — A  septic  inflammatory  ulcer 
caused  by  the  rubbing  of  the  tongue  against  a 
sharp  septic  tooth.  It  is  found  on  the  side  of 
the  tongue  in  adults  and  elderly  people.  Remove 
the  tooth. 

"Dyspeptic  Ulcers." — Small,  often  multiple 
ulcerations  at  the  tip  of  the  tongue  of  youncf 
adults.  Treat  the  dj^spepsia .  The  ulcers  should 
be  touched  with  silver  nitrate. 

Chronic  Superficial  Glossitis.  —  Present  in 
several  conditions,  e.  g.  the  red,  raw- beefy- 
looking  tongue ;  best  known  in  the  condition 
of  leucoplakia. 

The  majority  of  such  patients  have  an  ancient 
syphilitic  history ;  and,  if  the  tongue  is  fibrous 
and  fissured,  syphilis  has  possibly  something 
to  do  with  its  origin.  Other^^ise  the  chief 
factor  is  oral  sepsis  (pyorrhoea  alveolaris,  decay- 
ing teeth,  etc.).  This  condition  is  often  a 
starting-point  for  cancer,  which    in  the  early 
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stages  cannot  be  diagnosed  with  certainty. 
Hence  suspicious  areas  (unduly  hard,  infiltrated, 
ulcerating,  etc.),  should  be  excised  and 
microscoped. 

The  presence  of  enlarged  h-mphatic  glands 
in  the  submaxillary  regions  is  no  sure  evidence 
of  carcinoma,  as  it  is  very  usual  for  the 
chronic  superficial  glossitis  to  be  complicated 
with  some  septic  absorption. 

The  treatment  in  the  main  must  consist  of 
oral  cleansing  by  a  skilled  dentist.  Alimentary 
disturbances  must  be  rectified  by  dieting  and 
drugs;  special  attention  must  be  given  to 
drinking  (alcoholic  and  non-alcoholic)  and 
smoking.  In  some  patients  the  chronic  oral 
uncleanhness  has  led  to  changed  secretions 
from  the  salivary  glands  discharging  into  the 
mouth.  Such  cases  are  the  most  difficult  to 
cure,  and  are  most  easily  recognized  bv  drv 
mouth  and  loss  of  taste.  Mouth- washes  should 
be  used  frequently  on  getting -up,  going  to  bed, 
and  before  and  after  food. 

Painting  the  tongue  with  silver  nitrate 
(two  grains  to  the  ounce),  or  chromic  acid  (ten 
grains  to  the  ounce),  or  lactic  acid  (twenty  per 
cent.),  produces  only  irritation,  and  is  generally 
useless.  It  has  been  historic  to  give  general 
treatment  as  for  syphilis,  and  the  vast  number 
of  failures  testifies  to  the  uselessness  of  such 
treatment.  A  mixture  of  soda  and  gentian 
for  the  dyspepsia,  caused  by  swallowing  the 
oral  sepsis,  is  often  of  more  use. 

Smoker's  Patch  is  a  local  manifestation  of 
the  disease  of  leucoplakia. 

Tuberculosis  of  the  Tongue. — This  is  found  in 
younger  subjects,  associated  with  general  tuber- 
culosis or  pulmonary  tuberculosis  (infection 
by  blood-stream  or  sputum,  or  by  direct 
extension  of  lupus  from  the  face).  Diagnosis  is 
easy.  Treatment  usually  palliative  only,  paint- 
ing with  cocaine,  morphia,  lactic  acid,  etc.,  or 
even  removal  of  part  of  the  tongue. 

In  older  subjects,  tuberculosis  is  mistaken  for 
carcinoma.  The  differential  diagnosis  is  difficult 
and  a  partial  excision  should  be  done,  the  ex- 
cised portion  being  submitted  to  microscopic 
examination.  With  the  diagnosis  of  tuber- 
culous glossitis  the  tumour  should  be  excised. 

Treatment.  General,  as  for  tuberculosis ;  local, 
morphia,  cocaine  and  lactic  acid. 

Removal  of  a  Portion  of  the  Tongue,  for  micro- 
scopical examination. 

Prepare  and  sterilize  a  knife,  scissors,  three 
pairs  of  arterj^  forceps,  one  pair  of  dissecting 
forceps,  three  curved  cutting  needles,  and 
some  catgut.  One  or  two  retractors  for  the 
cheek,  and  a  spatula,  are  useful. 

First  pass  a  stitch  through  the  tongue  near 
the  tip,  after  the  patient  has  brushed  his  teeth 
and  rinsed  his  mouth  with  an  antiseptic  mouth- 
Mrash.   Clamp  both  threads  of  the  stitch  through 


the  tongue,  which  is  protruded  from  the  mouth. 
Wipe  moisture  from  the  portion  of  the  tongue 
to  be  excised,  paint  the  locality  with  two  per 
cent,  iodine  in  spirit.  Excise  the  portion  with 
knife  or  scissors.  Close  the  w-ound  with  a  row 
of  rather  close  sutures,  in  order  to  stop  all 
haemorrhage  and  make  the  wound  "  water- 
tight." Cut  all  stitches  "  short,"  wipe  off  any 
remaining  iodine,  and  release  the  tongue  by 
cutting  the  stitch  which  is  holding  the  tongue 
forward. 

When  it  is  needful  to  employ  a  local  anaesthe- 
tic use  a  mixture  of  adrenalin  and  eucaine ; 
and  after  inserting  the  stitch  which  holds  the 
tongue  forward,  plunge  the  needle  of  the  syringe 
containing  the  anaesthetizing  fluid  a  little  in 
front  of  the  portion  to  be  removed,  pass  it 
deeply  until  the  point  of  the  needle  is  behind 
the  same  portion.  Then  begin  the  injection. 
After  this  release  traction  on  the  stitch  Avhich 
holds  the  tongue  forward,  until  the  anaesthetic 
has  acted ;  then  proceed  w  itli  the  little  opera- 
tion as  above  described,  in  addition  tying  all 
obvious  bleeding  vessels. 

After  the  operation  the  mouth  must  be  washed 
out  frequently,  hourly  whilst  awake,  particularly 
at  night  and  morning  and  before  and  after 
food.  For  this  purpose  a  good  mouth- wash  is 
listerine  3  iii,  potassium  chlorate  3  ss,  water 
to  §  viii.  Food,  of  course,  should  be  taken  in 
a  liquid  form  at  first,  and  the  diet  advanced 
to  semi-solids  and  solids  as  the  condition  of 
the  tongue  improves. 

Syphilitic  Diseases  of  the  Tongue 

Primary  SyphiUtic  Disease. — A  hard,  tender, 
ulcerating,  septic  nodule,  seen  on  the  tip  of 
the  tongue,  most  frequently  in  men  about 
thirty  years  of  age.  The  only  proof  of  its 
syphilitic  nature  is  the  demonstration  of  the 
spirochaete  pallida  in  the  sore.  Hard  discrete 
lymph  glands  rapidly  appear  in  the  sub- 
mental region.  The  primary  sore  has  dual  char- 
acters, septic  and  syphilitic.  So,  too,  the  lymph 
glands,  which,  in  consequence,  may  or  may  not 
conform  to  the  definition  of  the  glands  of  the 
syphilitic  bubo  ;  "  small,  hard,  discrete,  and  never 
suppurate." 

Examine  for  signs  of  secondary  syphilis,  and 
treat  as  recommended  for  s5;Tphiiis ;  remember- 
ing the  dual  character  of  the  infection  and 
using  mouth-washes  freely.  Do  not  expect 
the  primary  sore  to  be  like  a  penile  chancre. 

Secondary  Syphilitic  Disease.  —  This  is  seen 
in  conjunction  wdth  the  syphilitic  sore  throat, 
and  usually  as  condylomata  and  subacute 
glossitis.  It  is  accompanied  by  a  septic  con- 
dition of  the  teeth. 

Treatment  should  be  local  and  general,  as 
recommended  for  secondary  syphilis. 

Tertiary    Syphilitic    Disease.  —  1.    A    general 
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sclerosing  glossitis,  the  tongue  being  hard, 
creased,  mammillated,  with  crenated  edges. 
The  condition  is  often  associated  with  chronic 
superficial  glossitis. 

It  is  the  result  of  the  fibrosis  of  a  diffuse 
gummatous  infiltration  of  the  tongue. 

2.  A  gumma,  usually  found  on  tiie  dorsum, 
either  as  a  swelling,  hard  or  breaking  down, 
or  an  ulcer.  It  is  indolent,  and  unless  it  gets 
septic  and  inflamed,  gives  little  discomfort. 

3.  Syphilitic  Fissures.  Long,  narrow,  deep 
clefts  in  the  tongue,  with  ulcerating  bases,  are 
attributed  to  syphilis. 

Except  the  gumma,  syphilitic  manifestations 
in  the  mouth  take  little  or  no  notice  of  anti- 
syphilitic  treatment.  They  heal  slowly  and 
surely  if  all  sepsis,  teeth,  etc.,  are  removed 
and  mouth- washes  freely  used. 

Treatment  general  and  local,  as  for  sypliilis. 

Carcinoma  of  the  Tongue. — This  is  most  often 
found  in  men  between  fiftv  and  sixtv  vears  of 
age,  its  development  undoubtedly  being  favoured 
by  chronic  irritation  (decayed  teeth,  pipes, 
tooth-plates,  oral  sepsis,  etc.).  It  is  most 
often  seen  on  the  side  of  the  anterior  half  of 
the  tongue. 

It  has  a  dual  nature ;  carcinomatous  and 
septic.  An  ulcer  is  practically  always  present, 
and  has  hard,  raised,  irregular,  everted  edges. 
There  is  no  tenderness  or  bleeding  unless  the 
ulcer  is  inflamed.  The  base  is  hard,  irregular 
and  warty.  There  are  septic  and  carcinomatous 
glands  under  the  jaw. 

As  a  general  rule  the  diagnosis  is  easy ;  if 
it  is  not  so,  a  portion  of  the  growth  should 
be  removed  and  examined  with  a  microscope. 

The  first  step  in  treatment  is  to  remove  as 
much  "  oral  sepsis  "  as  possible;  this  can  only 
be  done  by  a  competent  dental  surgeon.  It 
allows  the  inflammation  around  the  growth  to 
subside,  and  I  have  seen  a  growth  previously 
regarded  as  irremovable  thus  become  easily 
removable.  This  step  is  like  doing  a  colotomy 
before  an  excision  of  the  rectum.  It  takes  ten 
days  to  a  fortnight.  The  second  step  consists 
of  the  thorough  removal  of  the  contents  of  the 
submental  region  and  both  submaxillary  regions. 
The  third  step  consists  in  the  removal  of  the 
tongue,  and  is  best  done  by  cutting  through 
the  mucous  membrane  attaching  the  floor  of  the 
mouth  to  the  lower  jaw,  the  tongue  can  then 
be  separated  with  the  finger  from  its  attach- 
ments and  drawn  forward,  so  that  the  whole 
organ  can  be  excised  A^dthout  any  splitting  of 
the  cheek  or  jaw. 

The  after-treatment  must  be  directed  towards 
keeping  the  mouth  clean  and  giving  liquid  food 
through  a  tube  attached  to  a  feeder.  If  great 
care  is  taken  to  cleanse  the  mouth  before  opera- 
tion, the  after-mortality  is  diminished,  the 
convalescence  is  much  shorter,  and  the  pains  and 
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discomforts  much  less.  Malignant  ulcers  com- 
monly improve,  or  appear  to  improve,  after 
a  treatment  of  cleanliness  and  iodide  of  potas- 
sium ;  the  improvement  being  due  to  diminution 
of  the  inflammatory  factor  in  its  character, 
and  not  to  any  change  in  the  carcinomatous 
factor.  But  this  treatment  with  a  course  of 
iodide  is  so  apt  to  mislead  that  it  is  undesirable ; 
it  really  is  far  better  to  remove  a  portion  of  the 
suspicious  ulcer  for  microscopic  examination, 
after  the  method  above  detailed.  (A  dental 
surgeon  can  be  cleansing  the  mouth  whilst  the 
microscopist  is  doing  his  report.)  A  Wasser- 
mann's  serum  reaction  may  also  be  taken. 
It  is  of  use  in  giving  indication,  but,  if  positive, 
there  is  no  certainty  that  the  lesion  of  the  tongue 
is  syphilitic. 

The  most  frequent  simple  tumour  of  the  tongue 
is  papilloma.     They  are  of  so  unsatisfactory  a  I 
nature  that  they  should  always  be  removed. 

Dermoid  Cysts,  from  branchial  clefts,  are  found 
under  the  tongue,  in  the  middle  line,  between 
the  genio-hyoglossi  muscles.  They  differ  from 
ranulaj  in  being  medial,  yellow  and  opaque. 
(Instead  of  asymmetrical,  purple  and  trans- 
lucent.)    These  also  should  be  removed. 

Thyreoglossal  Tumours  or  Cysts. — The  thyroid 
gland  is  connected  in  embryonic  life  with  the 
foramen  caecum  at  the  back  of  the  tongue. 
The  cysts  bulge  up  behind  from  the  dorsum 
towards  the  roof  of  the  mouth  and,  being 
within  it,  interfere  with  movements  of  the 
tongue.  Hence  patients  recognize  their  presence 
and  seek  advice  early. 

The  treatment  is  excision,  with  strict  oral 
cleanHness. 

Malformations.  —  The  tip  of  the  tongue  is 
sometimes  cleft,  making  the  tongue  bifid  and 
serpentine. 

Tongue-Tie. — A  condition  more  often  talked 
about  than  seen.  When  necessary  the  frenum 
linguffi  can  be  snipped  close  to  the  lower  jaw 
wdth  blunt-pointed  scissors,  completing  the 
freeing  of  the  tongue  with  the  forefinger. 

Macroglossia  is  either  a  congenital  or  an 
acquired  condition.  In  the  former  case,  the 
defect  in  the  tongue  is  usually  associated  with 
a  grave  mental  defect ;  and  if  it  is  worth  while 
to  operate,  a  wedge-shaped  portion  is  removed 
and  the  gap  so  formed  closed.  But  most 
frequently  macroglossia  is  acquired  from  block- 
ing of  the  lymphatics  of  the  neck  from  cellulitis 
in  the  submaxillary  region.  It  is  relieved 
by  incising  the  submaxillary  region.  The 
exposed  tongue  is  the  result  of  lymphatic 
oedema,  and  in  children  rarely  is  due  to  fibro- 
matosis of  the  nerves. 

Neuralgia. — Give  potassium  bromide  or  potas- 
sium iodide ;  treat  gouty,  rheumatic  and  other 
conditions  by  appropriate  drugs.  In  inveterate 
cases  it  is  necessary  to  divide  the  lingual  nerve. 
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particularly  where  there  is  an  inoperable  car- 
cinoma of  the  tongue.  If  the  neuralgia  does  not 
quickly  subside  under  treatment  ^^-ith  ordinary 
remedies,  either  division  of  the  nerve  or  its 
injection  Avith  alcohol  must  be  considered.  In 
severe  neuralgia  a  careful  search  should  be 
made  to  find  a  focus  of  malignant  disease. 

E.  M.  C. 

THE   TONSILS   AND    PHARYNX 

Injuries  of  Tonsils  and  Pharynx  are  usually 
inflicted  from  within.  Pipe  stems  and  similar 
articles  may  cause  a  severe  lacerated  wound, 
the  haemorrhage  from  which  may  be  abundant. 
In  the  treatment  of  these  accidents  it  is  most 
essential  to  have  a  good  light  and  the  patient's 
mouth  widely  opened.  Sponges  held  in  suitable 
forceps  should  be  used  to  wipe  away  the  blood. 
Pressure  exerted  by  the  sponge  may  be  sufficient 
to  arrest  the  bleeding,  if  not,  the  application  of 
adrenalin  chloride  (1  in  1000),  or  tannic  acid  by 
means  of  gauze  plugs  or  mops,  should  be  tried. 
If  there  is  an  obviously  spouting  vessel  an 
attempt  to  tie  it  may  be  made.  In  other  cases 
a  stitch  may  be  passed  from  one  pillar  of  the 
fauces  to  the  other  through  the  tonsil,  and  the  j 
ends  tied  over  a  small  plug  of  gauze  or  wool. 
Only  very  rarely  will  it  be  necessary  to  ligature 
a  main  vessel  in  the  neck.  In  injuries  inflicted 
from  the  outside  the  w^ound  must  be  opened  up 
and  the  haemorrhage  arrested  by  gauze  plugging 
or  by  ligaturing  the  vessel.  If  the  latter  is  i 
impossible  forceps  may  be  left  on  for  forty-eight  | 
hours  or  longer  if  thought  advisable. 

Foreign   Bodies. — The    symptoms  from  these 
vary  according  to  their  nature.     Fish  bones  and 
similar  small  bodies  cause  constant  pain,  which 
is  worse  on  swallowing ;    large  masses  of  food 
impacted  at  the  opening  of  the  larynx   cause 
severe  dyspnoea.      Tooth-plates   and  the    like  ; 
may   cause    few    symptoms.     When    dyspnoea  ! 
is  present    the  mouth  should  be  gagged  open 
and  the  finger  passed  to  the  back  of  the  pharynx 
and  the   body   hooked   up   if   possible.     It   is 
advisable    to    invert    and    shake    vigorously   a 
child ;  the  foreign  body  may  then  be  displaced.  \ 
Failing  this,  laryngotomy  or  tracheotomy  Avill  be 
required;    the  former  operation  is  impossible  | 
in    children.     After    the    dyspnoea    has    been  ' 
relieved  the  foreign  body  must  be  removed  by 
suitable  forceps,   and  if  these  fail  it  will  be 
necessar}^  to  have  resort  to  the  operation  of  i 
pharyngotomy  or  extraction  through  Briinings' 
tubes.     An   X-ray  photograph   should   always 
be  taken  so   as  to  localise   the  foreign  body 
whenever  circumstances  render  it  possible  to 
do  so. 

Inflammatory  Affections  of  the  Pharynx  and 
Fauces. — Acute  inflammation  is  most  common 
in  the  form  of  a  peritonsillar  abscess  or  quinsy. 


The  affection  may  be  bilateral,  one  side  being 
affected  before  the  other.  The  oedema  is  often 
extensive  and  may  extend  to  the  glottis.  One 
of  two  methods  for  opening  these  abscesses  may 
be  adopted.  In  one  a  narrow-bladed  knife 
is  taken  and  the  blade  wrapped  round  A^ith 
adhesive  plaster  to  within  half  an  inch  of  its 
point ;  in  the  other  a  pair  of  sinus  forceps  A\ith 
fine  points  is  used.  A  good  light  is  essential. 
The  mouth  is  opened  as  widely  as  possible,  the 
tongue  being  depressed  by  a  spatula,  and  a  ten 
per  cent,  solution  of  cocaine  is  applied  either  by  a 
spray  or  swab.  The  pus  is  best  reached  behind 
the  anterior  fold  of  the  fauces  and  above  the 
tonsil.  The  knife  or  forceps  is  pushed  in  at  this 
region  and  an  opening  at  least  half  an  inch  long 
made.  Free  bleeding  will  occur  at  the  moment, 
but  it  usually  stops  spontaneously.  If  the 
mouth  cannot  be  opened  sufficiently,  or  the 
patient  is  very  nervous  or  frightened,  a  general 
anaesthetic  may  be  given  if  certain  precautions 
are  taken.  It  is  unnecessary  deeply  to  anaes- 
thetize the  patient,  who  should  lie  on  the  affected 
side.  The  mouth  is  opened  by  a  gag  placed  on 
the  side  opposite  to  that  on  which  the  abscess  is. 
The  cheek  is  retracted,  and  a  sponge  firmly 
held  in  forceps  is  placed  far  back  on  the  tongue. 
The  sponge  acts  as  a  tongue  depressor  and 
serves  to  prevent  the  pus  going  down  to  the 
larynx,  while  the  lateral  position  and  the 
retraction  of  the  cheek  allows  the  pus  to  escape 
forwards.  A  good  light  is  essential.  The 
incision  should  be  made  deliberately,  and  if  at 
first  it  is  of  small  size  the  pus  escapes  slowly  and 
can  be  mopped  up.  Afterwards  the  cut  can 
be  enlarged  by  forceps  or  the  knife. 

Another  form  of  acute  suppuration  arises  in 
the  glands  behind  the  pharynx  and  is  due 
to  infection  from  affections  of  the  tonsils  or 
pharynx.  It  is  met  with  in  children,  and  is  one 
of  the  forms  of  retro-pharyngeal  abscess.  As 
the  pus  increases  the  pharyngeal  wall  is  bulged 
forward,  leading  to  dyspnoea  and  oedema  of  the 
glottis.  The  bulging  forward  can  be  seen  or 
felt  by  the  finger  introduced  to  the  back  of  the 
mouth ;  the  diagnosis  is  more  often  easily  made 
by  feeling  than  by  looking,  as  it  may  be  difficult 
to  get  the  child  to  open  the  mouth  sufficiently. 
The  pharjnigeal  swelling  is  not  infrequently 
unilateral.  The  lymphatic  glands  in  the  upper 
part  of  the  neck  may  be  enlarged  and  tender. 
If  the  dyspnoea  is  very  urgent  the  abscess  may 
be  opened  from  the  mouth,  the  head  being 
lowered,  and  the  knife  guarded  to  within  half 
an  inch  of  its  point.  Under  other  circumstances 
it  is  better  to  open  it  from  behind  the  sterno- 
mastoid.  A  good  deal  of  venous  bleeding  may 
occur  during  the  operation,  but  it  ceases  when 
the  pus  is  evacuated.  Opening  the  abscess 
from  the  front  of  the  sterno-mastoid  should 
never  be  attempted,  as  it  is  impossible,  owing  to 
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the  relations  of  the  carotid  vessels  and  other 
structures. 

The  chronic  retro-  or  post -pharyngeal  abscess 
is  due  to  disease  of  the  cervical  vertebrae  or 
caseation  in  the  lymphatic  glands.  This  abscess 
should  never  be  opened  from  the  mouth,  but 
always  from  the  neck  behind  the  sterno-mastoid. 
Opening  from  the  mouth  exposes  the  patient 
to  the  risk  of  septic  infection  of  the  abscess 
cavity. 

Syphilis  is  a  very  common  affection  in  all  its 
stages  in  the  fauces  and  pharynx.  The  earlier 
manifestations  are  curable  by  general  and 
constitutional  means.  The  late  gummatous 
affections  are  chiefly  important  because  of  the 
deformities  which  result  from  healing  of  the 
ulcers.  Fibrous  stricture  is  a  most  troublesome 
condition  and  has  to  be  treated  by  the  regular 
passage  of  bougies.  Once  a  stricture  has 
developed  the  bougies  will  requne  to  be  passed 
for  the  rest  of  the  patient's  life,  and  in  some 
intractable  cases  gastrostomy  may  be  necessary. 

Pharyngocele. — This  name  is  applied  to  a 
diverticulum  of  the  pharynx  which  is  occasionally 
met  with.  It  is  also  called  a  pharvngeal  pouch, 
and  may  be  congenital  in  origin  or  acquned. 
The  i^atients  are  nearly  always  adults  of  middle 
age  and  of  either  sex.  The  symptoms  are  very 
similar  to  those  of  a  stricture ;  they  slowly 
increase  in  severity  and  their  history  often  lasts 
over  a  number  of  vears.  From  time  to  time  a 
tumour  may  form  in  one  anterior  triangle  of 
the  neck,  generally  that  of  the  left  side.  By 
pressure  from  the  outside  the  tumour  may  be 
emptied,  the  patient  bringing  up  its  contents, 
which  are  undigested  food  and  liquids.  By 
the  use  of  a  bismuth  meal  and  X-rays  the 
dimensions  and  situation  of  the  pouch  may  be 
determined,  while  bv  means  of  BriininQs'  tubes 
the  orifice  of  the  pouch  may  be  seen.  The 
treatment  is  excision  and  suture  of  the  mouth  of 
the  pouch. 

Tumours  of  the  Fauces  and  Pharynx  are  most 
commonly  malignant.  In  the  tonsil  itself 
round-celled  or  lympho-sarcoma  may  occur. 
These  growths  are  very  malignant  and  grow 
rapidly.  At  first  they  may  produce  no  symp- 
toms except  a  uniform  smooth  enlargement  of 
the  tonsil.  Later  ulceration  and  sloushing 
occur.  The  hTiiphatic  glands  are  involved 
early.  The  treatment  is  removal  either  through 
the  mouth  or  from  the  neck.  The  former 
operation  may  be  done  when  the  disease  is  still 
limited  to  the  tonsil,  and  the  galvano-cautery 
is  most  useful,  as  it  arrests  the  hfemorrhage  and 
allows  the  exact  limits  of  the  disease  and  line 
of  section  to  be  seen  clearly.  After  either 
operation  recurrence  is  likely;  the  prognosis  is 
very  unfavourable. 

Carcinoma  occurs  as  a  squamous-celled  growth 
beginning  either  on  the  tonsil  or  on  the   mucous 


membrane  of  the  pharynx,  usually  the  lateral 
wall.  These  regions  are  also  often  secondarily 
involved  in  cancer  of  the  tongue  and  larynx. 
When  the  disease  develops  primarily  it  may 
make  considerable  progress  before  symptoms 
are  evident.  Not  infrequently  a  small  growth, 
especially  one  on  the  side  wall  of  the  pharynx, 
may  cause  a  great  enlargement  of  the  glands 
of  the  neck,  and  this  may  be  the  first  sign  to 
attract  attention.  A  careful  examination  of 
the  pharynx  and  naso-pharynx  should  be  made 
in  all  these  cases,  not  only  by  the  ordinary 
methods  and  digital  exploration,  but  by  the 
larj-ngoscope  and  Briining's  tubes.  The  growth 
when  developed  has  all  the  signs  of  a  cancerous 
ulcer,  M-ith  a  great  amount  of  inflammatory 
reaction.  In  any  doubtful  case  a  portion  should 
be  removed  for  microscopic  examination. 

The  treatment  of  these  cases  is  removal  by 
means  of  a  lateral  pharyngotomy.  Sometimes 
a  sub-hyoid  pharyngotomy  may  be  performed. 
The  glands  in  the  neck  are  removed  at  the  same 
operation,  because  the  pharyngotomy  necessi- 
tates opening  up  the  anterior  triangle,  and  there 
is  therefore  no  point  in  doing  the  operation 
in  two  stages.  A  preliminary  laryngotomy  or 
tracheotomy  should  always  be  done  at  the  time 
of  the  operation  before  the  j^harynx  is  opened. 
The  prognosis  is  bad,  and  when  operative 
measures  are  impossible  there  is  very  little  to  be 
done.  The  use  of  radium  has  not  been  found 
to  be  of  anv  benefit  in  these  cases. 

T.  P.  L. 

THE    SALIVARY    GLANDS 

It  will  be  convenient  to  consider  separately 
the  affections  of  the  parotid  and  submaxillary 
glands. 

Injuries  of  the  Parotid  may  involve  the  gland 
itself  or  its  ducts.  In  the  former  such  important 
structures  as  the  external  carotid  artery  or  a 
large  vein  may  be  damaged ;  or  the  facial  nerve 
or  its  branches  may  be  partially  or  completely 
divided.  \Mien  the  ducts  are  injured  a  salivary 
fistvila  is  very  hkely  to  follo^^'. 

If  the  hfemorrhage  is  slight  in  amount,  firm 
pressure  by  a  gauze  dressing  and  tight  bandage 
^A-ill  be  sufficient  to  arrest  it.  If  the  bleeding  is 
more  profuse,  and  especially  if  it  is  arterial,  it 
ma}^  be  necessary  to  enlarge  the  M'ound ;  this 
should  always  be  done  parallel  to  the  branches 
of  the  facial  nerve,  that  is,  in  a  more  or  less 
transverse  direction.  Tlie  wound  should  be 
enlarged  just  sufficiently  to  expose  the  bleeding 
point.  The  vessel  may  be  so  deeply  placed 
that  it  is  impossible  to  ligature  it ;  under  such 
circumstances  a  forceps  should  be  left  on  for 
twentv-four  to  fortv-eight  hours.  When  the 
haemorrhage  is  venous  in  origin  a  gauze  phzg 
may  be  quite  enough  to  arrest  the  bleeding, 
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and  sometimes  this  maj'  be  introduced  \\-ithout 

i  enlarging  the  wound. 

j      If  the  external  carotid  is  damaged  the  wound 

■  should  be  temporarily  plugged  with  gauze  or 
the  haemorrhage  arrested  by  the  pressure  of  the 
finger,  whilst  the  artery  is  exposed  by  the  usual 

;  operation  in  the   neck.     A  ligature  is   placed 

'  round  it,  and  the  gauze  plug  or  finger  pressure 
removed.     As    the   ligature   is    pulled    on   the 

I   effect  on  the  haemorrhage  is  noted,  and  it  may 
be  possible,  as  the  wound  can  be  ^^'iped  free 
of  blood,  to    secure    the    artery  in    the  gland 
and  ligature  it.     ^Allen  this  is  impossible   the  [ 
ligature  round  the  carotid  in  the  neck  is  tied, 

'  the  parotid  wound  being  packed  ^^'ith  gauze  and 
allowed  to  heal  by  granulation. 

Injury  to  the  Facial  Nerve. — If  the  main  trunk 
is  severed  before  it  has  divided  into  its  terminal 

;  branches,  an  attempt  should  be  made  to  find  the 
ends  of  the  nerve  and  to  unite  them.  To  do 
this  the  main  trunk  of  the  nerve  should  be 
exposed  as  it  is  passing  from  underneath  the 
posterior  belly  of  the  digastric,  whence  it  is 
traced  forwards  to  the  point  of  division.  The 
distal  end  of  the  nerve  is  then  sought  for 
and,  if  found,  tlie  two  ends  are  joined  together. 
The  operation  is  a  difficult  one  and  requires 
a  thorough  knowledge  of  the  anatomy  of  the 
region,  and  the  chances  of  successful  union  are 
not  very  great.  If  the  branches  of  the  nerve 
are  divided  it  is  practically  impossible  to  secure 
their  union. 

Wounds  of  the  Ducts.  —  When  the  smaller 
ducts  in  the  gland  substance  are  injured  a 
temporary  fistula  may  result ;  as  a  rule  this 
closes  spontaneously.  Healing  may  be  hastened 
by  touching  the  granulations  with  the  actual 
cauter\-  or  pure  carbolic.  Injury  to  Stenson's 
duct  is  much  more  serious,  as  it  is  likely  to 
be  followed  by  a  permanent  fistulous  opening. 
Such  fistulse  are  caused  by  stabs  and  operation 
wounds.  The  essential  point  of  treatment  is 
to  establish  an  opening  for  the  saliva  to  pass 
into  the  mouth.  Stenson's  duct  opens  into  the 
mouth  on  a  papiUa  opposite  the  second  upper 
molar  tooth,  and  its  diameter  is  about  one- 
eighth  of  an  inch.  The  small  size  of  the  duct 
increases  the  difficulty  of  treatment.  If  the 
buccal  portion  is  involved  it  may  suffice  to 
sht  open  the  orifice  and  to  keep  it  dilated  by 
the  passage  of  probes,  the  edges  of  the  opening 
in  the  cheek  being  pared  and  stitched  together, 
or  the  actual  cautery  may  be  used  to  destroy 
the  epithelium  on  the  surface  and  to  cause 
fresh  healthy  granulations  to  form. 

When  the  masseteric  portion  is  affected  a 
more  elaborate  proceeding  is  necessary.  A  fine 
probe,  threaded  -vnth  silk,  is  passed  along  the 
duct  from  its  buccal  orifice  to  the  external 
wound,  which  may  be  somewhat  enlarged.  The 
probe  is  withdrawn,  leaving  the  silk  in  the  lumen 


of  the  duct.  A  small  drainage  tube,  with  a 
silk  thread  at  one  end,  is  attached  by  its  other 
end  to  the  silk  thread  in  the  duct.  Traction 
on  this  thread  will  draw  the  tube  into  the  duct, 
where  it  is  allowed  to  remain,  one  end  projecting 
into  the  mouth  and  the  other  at  the  external 
wound  on  the  cheek,  the  silk  threads  being  tied 
round  the  angle  of  the  mouth.  After  three  or 
four  days  the  external  portion  of  the  tube  is 
cut  off,  the  remainder  being  left  in  the  duct. 
The  fistulous  openmg  aa-IU  gradually  close  as 
more  of  the  saliva  passes  along  the  duct  into 
the  mouth.  The  tube  should  be  kept  in  position 
till  the  fistula  has  soundly  healed,  the  granula- 
tion tissue  l^eing  touched,  if  necessary,  ^\'ith  the 
actual  cautery.  If  a  drainage  tube  cannot  be 
introduced  in  this  manner,  the  follo^\-ing  plan 
may  be  adopted.  A  large  trocar  and  cannula 
are  pushed  obliqueh-  forA\-ards  through  the  cheek 
at  the  site  of  the  external  wound,  and  through 
the  track  of  the  cannula  a  large  drainage  tube 
is  inserted.  To  each  end  of  the  tube  a  silk 
thread  is  attached,  the  two  threads  being  tied 
together  round  the  angle  of  the  mouth  or 
behind  tlie  ear.  The  outer  end  of  the  tube 
projects  ])eyond  the  opening  of  the  fistula,  and 
the  inner  end  lies  between  the  alveolus  of  the 
jaw  and  cheek.  After  a  few  days,  ^hen  the 
new  passage  is  formed,  the  tube  is  gradually 
shortened  at  its  outer  end  and  withdraA^-n  into 
the  mouth,  the  fistulous  opening  being  closed  by 
paring  the  edges  and  uniting  them  Avith  a  stitch. 
As  soon  as  the  saliva  finds  a  ready  passage  into 
the  mouth  the  fistula  ^nU  close. 

Parotitis. — Inflammation  of  the  parotid  occurs 
in  several  ditferent  forms. 

1.  Epidemic  Parotitis  or  Mumps. — An  acute 
specific  disease  usually  occurring  in  children, 
though  it  may  attack  adults.  It  is  highly 
infectious  and  has  an  incubation  period  of  about 
three  weeks.  One  or  both  parotid  glands  may 
be  affected  and  sometimes  the  other  salivary 
glands.  Suppuration  very  rarely  occurs,  but 
orchitis  in  males,  and  ovaritis  or  mastitis  in 
females,  are  not  infrequent  complications.  A 
high  temperature  and  delirium  occur  in  some 
patients.  Treatment  consists  in  isolating  the 
patient  and  confinement  to  one  room  while 
the  acute  symptoms  persist.  Hot  fomentations 
sprinkled  with  tincture  of  opium  may  be  applied 
locally.  Internall}',  salines  and  diaphoretics 
should  be  administered,  Avith  anodynes  and 
soporifics  if  necessarj'.  Sponging  Anth  cold 
Avater  may  be  recjuired  Avhen  the  nervous 
symptoms  are  pronounced.  The  patient  should 
be  isolated  for  a  month.  The  orchitis  and 
mastitis  A^ill  require  the  treatment  usually 
adopted  for  those  affections.  Atrophy  of  the 
testis  is  liable  to  folloAV  the  orchitis. 

2.  Simple  Parotitis  occurs  sometimes  as  a 
result  of  exposure  to  cold,  or  is  secondary  to 
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inflammatory  conditions  in  the  mouth  and  the 
administration  of  mercury.  It  may  be  also  due 
to  injury  and  the  impaction  of  a  calcuhis  in 
the  duct.     Suppuration  occasionally  follows. 

The  treatment  must  be  directed  to  discovering 
the  cause  and  removing  it.  Thus  the  administra- 
tion of  mercury  must  be  stopped  at  once  and 
astringent  mouth-washes  used.  An  impacted 
calculus  must  be  removed,  and  as  it  is  generally 
close  to  the  orifice  of  the  duct,  this  should  be 
enlarged  from  inside  the  mouth  sufficiently 
freely  to  enable  the  calculus  to  be  extracted. 
Hot  fomentations  should  be  applied  to  the  outer 
surface  of  the  gland,  and  if  suppuration  occurs 
the  abscess  must  be  opened. 

Secondary  Parotitis  occurs  not  infrequently 
in  the  course  of  acute  specific  diseases,  such  as 
typhoid  fever,  and  after  operations  for  perfora- 
ted gastric  ulcer,  etc.,  and  in  other  abdominal 
lesions  or  injuries.  Two  views  have  been  held 
as  to  the  origin  of  this  parotitis  :  (1)  that  it  is 
pytemic,  (2)  that  it  is  due  to  infection  ascending 
the  duct  from  the  mouth.  In  a  great  number  of 
cases  the  latter  view  is  probably  the  true  one, 
though  some  cases  are  undoubtedly  pyaemic. 
Suppuration  is  not  uncommon,  and  by  making 
pressure  on  the  gland  or  along  the  course  of  the 
duct  the  pus  may  be  made  to  exude  from  the 
orifice  in  the  mouth.  Owing  to  the  densit}^  of 
the  parotid  fascia  and  the  anatomical  relations 
of  the  gland,  the  pus  is  likely  to  burrow  widely 
and  deeply  unless  it  is  evacuated  early.  The 
prognosis  in  these  cases  is  often  grave. 

The  treatment  must  be  prophylactic  in  the 
first  place,  and  especial  care  must  be  taken  of 
the  moiith  to  keep  it  as  sweet  as  possible  by  the 
use  of  antiseptic  lotions.  The  teeth  should  be 
frequently  cleansed  by  small  swabs  soaked  in  an 
antiseptic,  and  after  food  has  been  given  all 
debris  must  be  removed.  Hot  fomentations 
should  be  applied  to  the  gland,  and  a  careful 
watch  must  be  kept  for  the  formation  of  pus. 
This  Mdll  be  indicated  by  oedema  and  redness  of 
the  skin,  with  great  tenderness  on  palpation. 
As  soon  as  the  pus  is  evident  it  must  be  evacu- 
ated through  an  incision  sufficiently  large  to 
allow  its  free  escape.  The  incision  should  be 
made  in  a  transverse  direction,  so  as  to  avoid 
damage  to  the  facial  nerve  or  its  branches. 
When  the  pus  is  deeply  placed  the  abscess  cavity 
should  be  opened  by  inserting  a  pair  of  forceps 
with  the  blades  closed  and  separating  them 
parallel  to  the  line  of  the  incision.  By  this 
means  the  risk  of  injury  to  the  facial  nerve  is 
reduced  to  a  minimum.  A  large  drainage  tube 
is  then  inserted  and  the  abscess  is  treated 
subsequently  on  the  usual  lines. 

Tumours  of  the  Parotid  Gland  may  be  innocent 
or  malignant. 

The  Innocent  Tumours  are  elastic,  nodular, 
and   often   globular  in   shape.     They   have   a 


distinct  capsule,  and  if  allowed  to  grow  to  any 
size  cystic  degeneration  usually  occurs.  The 
skin  is  not  attached  to  the  growth,  which  itself 
is  movable  on  the  deeper  parts.  They  may 
extend  deeply  into  the  region  behind  the 
ascending  ramus  of  the  jaw.  The  facial  nerve 
is  not  affected.  Microscopically  these  tumours 
are  of  great  interest  on  account  of  the  great 
variety  of  tissues  which  may  be  present.  Gland 
tissue,  fibrous  tissue,  myxomatous  tissue  and 
sometimes  cartilage  may  be  found.  The  amount 
of  cellular  elements  varies  very  much  in  different 
parts  of  the  same  specimen.  By  most  patholo- 
gists they  are  placed  in  the  group  endothelio- 
mata.  If  allowed  to  remain  untreated,  it  is 
possible  that  the  tumour  may  take  on  definitely 
malignant  characters. 

Malignant  Tumours  are  sarcomata  or  carcino- 
niata,  but  some  are  undoubtedly  endothelio- 
mata.  They  grow  rapidly  and  soon  involve  the 
overlying  skin,  becoming  also  fixed  to  the  deeper 
parts.  They  are  frequently  elastic  from  cystic 
or  myxomatous  degeneration.  The  neighbour- 
ing lymphatic  glands  are  likely  to  be  enlarged 
from  infiltration,  and  the  facial  nerve  is  often 
implicated  early,  leading  to  paralysis  of  the 
muscles  of  the  face. 

The  diagnosis  of  the  two  forms  is  not  always 
easy  till  the  tumour  has  been  microscopically 
examined.  Attention  should  always  be  paid 
to  the  question  of  the  facial  nerve  being  in- 
volved, but  unless  this  nerve  is  infiltrated, 
paralj^sis  will  not  occur  even  when  a  malignant 
tumour  is  present.  Hence  these  tumours 
should  always  ])e  removed  at  the  earliest  possible 
moment.  A  sebaceous  cyst  in  the  skin  over  the 
parotid,  tuberculous  disease  of  the  lymphatic 
glands,  and  a  lipoma  may  cause  some  difficulty 
in  the  diagnosis  of  simple  parotid  tumours. 
Gummata  of  the  masseter  are  another  frequent 
source  of  error. 

The  parotid  region  may  be  mvolved  by  exten- 
sion of  malignant  disease  of  the  pharynx  and 
fauces,  hence  a  careful  examination  of  these 
regions  should  be  made.  It  is  always  advisable 
to  make  a  microscopic  examination  of  the  edge 
of  the  growth,  because  a  rodent  ulcer  or  ulcerat- 
ing sarcoma  is  not  uncommon  and  may  closely 
simulate  a  breaking-down  malignant  parotid 
tumour,  and  because  the  two  former  affections 
are  amenable  to  treatment  by  X-rays  and 
radium. 

The  'prognosis  in  the  case  of  innocent  tumours 
is  favourable  if  the  whole  is  removed.  Any 
portion  Avhich  is  left  behind  will  lead  to  re- 
currence. In  malignant  disease  the  outlook  is 
hopelessly  bad. 

Treatment.  (1)  Simple  tumours  should  be 
removed  by  making  a  transverse  incision 
parallel  to  the  branches  of  the  facial  nerve.  If 
the  tumour  is  large  a  curved  transverse  incision 
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is  made  and  the  skin  raised  as  a  flap.  The 
tumour  may  often  be  shelled  out,  great  care 
being  taken  that  no  portion  of  it  is  left  behind. 
The  separation  must  be  effected  by  keeping 
close  to  the  capsule.  (2)  Malignant  tumours 
can  sometimes  be  extirpated  by  removal  of  the 
whole  gland.  The  facial  nerve  must  be  sacri- 
ficed. If  operation  is  impossible,  X-ray  treat- 
ment or  radium  may  be  employed. 

Salivary  Calculi  sometimes  occur  in  the 
parotid,  though  not  so  frequently  as  in  the  sub- 
maxillary gland.  They  are  most  often  present 
in  the  duct  at  its  orifice ;  they  may  lead  to  in- 
flammation in  the  gland  and  sometimes  suppura- 
tion. The  treatment  consists  in  fixing  the 
calculus  and  slitting  open  the  orifice  of  the  duct 
sufficiently  to  alloAV  it  to  be  squeezed  out.  If 
the  calculus  is  arrested  farther  back  and  cannot 
be  pressed  forward,  it  must  be  extracted  by  an 
incision  over  it  from  inside  the  mouth. 

The  Submaxillary  Glands. — The  inflammatory 
affections  of  these  glands  are  similar  to  those 
of  the  parotid,  but  are  not  so  frequent.  They 
are  to  be  treated  on  the  same  lines.  Injuries 
are  not  common,  and  owing  to  its  deep  position 
the  duct  is  rarely  involved  :  hence  a  salivary 
fistula  is  quite  rare. 

Salivary  Calculi  are  not  very  infrequent  and 
are  composed  of  phosphate  and  carbonate  of 
Hme.  Probably  the  greater  amount  of  mucus 
in  the  secretion  explains  their  greater  frequency 
as  coniiDared  with  their  occurrence  in  the 
parotid.  They  may  be  found  in  the  deeper 
ducts  in  the  gland  substance ;  most  commonly 
they  are  impacted  in  the  duct,  not  far  from  its 
orifice  in  the  mouth.  They  are  oval  or  fusiform 
in  shape.  The  obstruction  to  the  outflow  of 
saliva  causes  a  good  deal  of  pain  during  mastica- 
tion and  some  swelling  of  the  gland,  which 
afterwards  may  subside  slowly.  The  gland 
may,  however,  be  permanently  enlarged  and 
hard  from  chronic  inflammatory  changes  and 
increase  of  fibrous  tissue.  Suppuration  around 
the  calculus  and  consequent  oedema  of  the  floor 
of  the  mouth  is  not  uncommon.  Ulceration 
around  the  orifice  of  the  duct  may  occur  and 
produce  an  appearance  closely  resembling  an 
epithelioma. 

Treatment.  When  the  stone  is  in  the  duct 
it  can  always  be  removed  by  cutting  directly 
down  on  to  it  through  the  mucous  membrane  of 
the  floor  of  the  mouth.  It  is  a  good  plan  to  fix 
the  calculus  from  inside  the  mouth  against  the 
jaw  by  a  finger  whilst  the  thumb  presses  it  from 
outside.  The  incision  must  be  long  enough  to 
allow  of  its  easy  extraction,  and  no  sutures 
are  necessary.  The  bleeding  ceases  spon- 
taneously, or  after  the  application  of  a  gauze 
plug.  When  the  calculus  is  deeply  embedded 
in  the  gland  or  if  the  latter  is  chronically 
inflamed  the  whole  gland  should  be  removed 


through  a  curved  incision  below  the  horizontal 
ramus  of  the  jaw. 

Tumours  of  the  Submaxillary  Gland  are  sinnlar 
to  those  of  the  parotid  but  much  less  frequent. 
Malignant  disease  of  submaxiflary  lymphatic 
glands  may  involve  the  salivary  gland,  and  it 
is  always  advisable  to  remove  this  with  the 
lymphatic  glands.  T.  P.  L. 

SURGERY    OF    THE    NECK 

Congenital  Malformations 
L  Cervical  Auricles. — These  are  small  pedun- 
culated outgrowths  along  the  side  of  the  neck. 


Fig.  1. —  Cervical  Auricles. 


They  generally  contain  cartilage  and  are  the 
vestigial  remains  of  the  branchial  arches.  They 
are  considered  by  some  observers  to  have  a 


Fig.  2. — Thyreo-glossal  Cyst  deep  in  floor  of  mouth. 

distinct  tendency  to  malignant  changes  in  later 
life  and,  therefore,  their  removal  is  strongly  to 
be  advised.  It  is  quite  sufiicient  to  snip  them 
off  or  to  tie  a  ligature  tightly  round  their  pedicles. 
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2.  Thyreo-Glossal  Cysts.  —  These  are  cysts 
arising  from  the  remains  of  the  thyreo-glossal 
duct,  which,  it  will  be  remembered,  was  originally 
an  epitheUal  tube  extending  from  the  foramen 
caecum  at  the  back  of  the  tongue,  and  passing 
dowuM-ards  in  the  middle  line  of  the  neck 
behind  the  hyoid  bone  to  end  in  the  isthmus  of 
the  thyroid.  A  cyst  may  occur  either  in  the 
tongue,  above  the  hyoid,  or  below  the  hyoid. 
Diagnosis  is  easy,  the  only  other  tumour  in  this 
connection  being  a  tubercular  gland.     The  cyst 


Fig.  3. — Thyreo-glossal  Cyst — usual  230sitioii  above 

hyoid. 

may  rupture  and  cause  a  fistula  in  the  middle 
line  of  the  neck. 

Treatment.  Removal  of  the  cyst  is  always 
indicated,  but  it  must  be  admitted  that  this  is 
no  easj"  operation.  In  a  cyst  of  any  size  there 
is  nearh'  always  a  process  which  extends  behind 
the  hyoid  and  division  of  the  hyoid  in  the  middle 
line  is  usually  necessary ;  moreover,  it  should  be 
pointed  out  that  the  after-results  of  a  removal 
are  extremely  disappointing,  for  these  cysts 
have  an  extraordinary  tendency  to  recurrence 
even  when  every  trace  of  morbid  tissue  has 
been  removed. 

3.  Lateral  Fistulse  in  the  Neck.— These  usually 
open  immediately  above  the  sterno-clavicular 
joint   and   may   be   found   there   close   to   the 


anterior  border  of  the  sterno-mastoid ;  they  do 
not  often  open  in  the  upper  part  of  the  lieck. 
They  are  usually  unaccompanied  by  inflamma- 
tion and  secrete  a  small  amount  of  clear  mucus. 
The  practitioner  will  be  well  advised  to  leave 
them  alone ;  for  a  study  of  their  anatomy  shows 
that  they  are  directed  upwards  along  the  sterno- 
mastoid  muscle  and  close  to  the  carotid  sheath. 
At  a  higher  level  they  run  between  the  carotid 
arteries  and  above  the  hypoglossal  nerve  and 
they  may  open  internally  behind  the  posterior 
palatine  arch.  Thus  they  have  intimate  and 
important  connections  with  the  great  vessels 
and  nerves  and  tlie  old  methods  of  blindlv 
scraping  them  or  injecting  irritant  liquids  are 
obviously  undesirable ;  moreover,  serious  re- 
sphatory  failure  has  been  known  after  such 
treatment.  It  is  questionable  whether  their 
removal  is  really  justifiable  at  all.  It  if  is 
undertaken  it  necessarily  means  a  prolonged  and 
difficult  dissection  and  a  long,  vertical  scar  in 
the  neck. 

4.  Cervical  Ribs.  —  These  fairly  often  occur 
owing  to  irregular  development  of  the  potential 
ribs  in  the  seventh  cervical  vertebra.  Wlien 
small  they  usualh^  are  not  diagnosed  ;  when  they 
are  large  the  scalene  muscles  are  attached  to  the 
abnormal  rib  and  the  subclavian  artery  and 
the  lower  trunk  of  the  brachial  plexus  runs 
over  it. 

Symptoms.  There  may  be  none  and  the  rib 
is  only  accidentally  discovered  by  an  X-ray 
examination.  On  the  other  hand,  the  rib  may 
cause  circulatory  or  nerve  sj^mptoms. 

Circulatory.  The  subclavian  artery  may  be 
raised  in  the  neck  and  mistaken  for  an  aneurysm. 
There  may  be  pressure  on  the  veins  and  even 
swelling  of  the  arm. 

Nerve  Symptoms.  These  may  be  neuralgic  or 
paralytic.  The  neuralgic  symptoms  usually 
consist  of  pain  along  the  course  of  the  ulnar 
nerve  and  this  may  be  mistaken  for  neuritis  of 
that  nerve. 

Paralysis  usually  involves  the  muscles  sup- 
plied by  the  ulnar  nerve  and  the  inner  head 
of  the  median.  In  particular  there  is  Avasting 
of  the  muscles  of  the  thumb. 

Treatment.  In  all  suspected  cases  an  X-ray 
photo  will  settle  the  diagnosis.  Removal  of  the 
rib  if  present,  and  causing  symptoms,  should  be 
undertaken.  This  is  a  difficult  surgical  pro- 
cedure and  not  devoid  of  danger. 

Wry  Neck  may  be  divided  into  acute  or 
transient,  permanent  and  spasmodic. 

The  acute  form  occurs  suddenly,  probably  due 
to  some  chill.  The  sterno-mastoid  is  strongly 
contracted  and  the  head  as  a  whole  is  turned 
towards  one  side,  the  face  being  onh"  slightly 
turned  to  one  side.  The  affection  is  exceedinglv 
painful,  and  the  slightest  touch  on  the  side  of 
the  neck  gives  great  pain.     Fortunately  it  is 
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but  a  transient  affection  and  passes  off  in  two 
or  three  days. 

Treatment  is  by  local  heat,  an  excellent 
method  of  applying  this  being  a  heated  light 
sand  pillow  which  is  moulded  round  the  head 
and  neck.  Aspirin  is  very  useful  for  removing 
the  pain. 

Permanent  Wry  Neck. — This  is  due  to  con- 
tracture and  fibrous  inflammation  not  only  of 
the  sterno-mastoid  but  some  of  the  other 
muscles  on  the  side  of  the  neck.  The  deformity 
is  well  known.  The  chin  is  rotated  to  the 
opposite  side  and  tlie  head  turned  towards  the 
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Fig.  4. — Permanent  Wry  Neck. 

affected  side.  The  curious  condition  known  as 
hemiatrophy  of  the  face  is  nearly  always 
present  if  the  condition  has  been  established  for 
a  length  of  time,  and  this  is,  of  course,  not  usually 
recovered  from — a  point  worth  remembering 
when  dealing  with  the  patient.  In  the  author's 
opinion,  birth  injuries  and  hsematoma  of  the 
sterno-mastoid  have  little  to  do  with  the 
causation. 

Treatment  should  consist  in  open  division  of 
the  lower  part  of  the  sterno-mastoid  as  well  as 
of  any  other  contracted  muscles  or  fibrous  bands 
which  prevent  the  head  and  neck  being  straight- 
ened. These  may  involve  the  operator  in  a 
rather  extended  and  deep  dissection,  but  by 
using  the  open  method  it  is  usually  free  from  risk, 
and  the  resulting  scar  in  a  girl  is  either  not  seen 
at  all  if  subcuticular  stitching  wdth  fine  silk 
has  been  employed,  or  can  be  easily  hid  by  a 
necklace.  Early  movements  of  the  head  to  the 
opposite  side  should  be  begun  after  operation 
and,  if  such  movements  are  continued,  no 
controlling  apparatus  is  necessary. 

Spasmodic    Wry    Neck. — A    painful    affection 
not  only  of  the  spinal  accessor}^  nerve  but  of 
the   cervical    nerves    generally.      The    head    is 
spasmodically  twisted  from  side  to  side. 
24 


Treatment  from  a  surgical  point  of  view 
consists  in  resection  of  the  spinal  accessory 
nerve  on  the  side  towards  which  the  head  is 
mostly  pulled,  but  in  addition  the  posterior 
primary  divisions  of  the  first  five  cervical  nerves 
of  the  opposite  side  must  also  be  resected. 

Injuries  of  the  Neck.  Haematoma  of  the  Sterno- 
Mastoid. — This  is  a  fairly  common  birth  injury. 
It  is  said  to  usually  occur  after  the  use  of 
forceps,  and  in  cases  of  traction  of  the  after- 
coming  head,  and  to  be  most  common  on  the 
left  side.  In  the  author's  experience  the  latter 
statement  is  correct,  the  former  incorrect.  The 
parents  complain  usually  of  a  hard  lump  in  the 
child's  neck  after  the  first  few  days  of  life.  This 
may  extend  up  or  down  the  muscle,  but  it  has 
usually  a  rather  rounded  outline,  and  from  its 
hardness  and  the  general  fiaccidity  of  the  rest 
of  the  muscle  it  is  usually  mistaken  for  a 
glandular  tumour.  Such  a  diagnosis  is  inad- 
missible; nothing  else  at  all  like  hsematoma 
of  the  sterno-mastoid  is  to  be  found  in  the 
neck  in  the  first  few  days  of  life. 

Treatment.  The  swelling  will  most  certainly 
disappear  and  the  only  treatment  necessary  is 
to  allay  the  fears  of  the  parents.  Tlie  statement 
is  usually  made  that  contraction  of  the  hsema- 
toma sulDsequently  results  in  wry  neck.  The 
author  can  only  say  that  he  has  been  able 
to  follow  twenty-eight  cases  himself  for  a  period 
varying  from  three  to  six  years,  and  in  not  one 
of  these  cases  has  wry  neck  resulted.  The 
practitioner  will  do  well  t©  remember  that  many 
months  may  elapse  before  the  swelling  dis- 
appears. 

Other  injuries  to  the  neck,  except  hanging,  are 
usually  the  result  of  lawless  violence.  The 
practitioner  should  remember  the  following- 
points.  (1)  There  are  often  but  few  superficial 
signs  of  injury  where  the  injury  to  the  deeper 
parts  may  be  grave.  (2)  Marks  of  fingers,  etc., 
should  be  carefully  noted  at  once ;  they  dis- 
appear very  rapidly  after  death.  (3)  There 
may  be  serious  extravasation  of  blood  in  the  deep 
parts  of  the  neck.  (4)  Surgical  emphysema 
frequently  occurs  and  the  rapid  swelling  of  the 
neck  may  give  rise  to  great  alarm.  It  is, 
however,  in  itself  not  a  serious  condition. 

Injuries  to  the  neck  may  be  complicated  by 
fracture  of  the  hyoid,  thyroid  or  cricoid.  In  all 
such  cases  there  is  probably  urgent  need  for 
tracheotomy,  and  the  slightest  sign  of  dyspnoea 
after  injury  to  the  neck  is  a  sure  indication  that 
the  performance  of  tracheotomy  should  not  be 
delayed. 

Cut  Throat  (Suicidal  or  Homicidal), — Suicidal 
wounds  are  usually  from  left  to  right  and  extend 
from  below  upwards.  Here  the  main  vessels 
usually  escape  injury,  but  the  air-passages  are 
usually  opened  up  below  the  hyoid,  the 
epiglottis  in  particular  being  most  frequently 


GENERAL  SURGERY 


738  GLANDULAR  SWELLINGS  IN  THE  NECK 


cut  through.  Homicidal  wounds  are  usually 
transverse  and  the  main  vessels  are  usually 
divided — they  are  not  likely  to  cause  much 
trouble  to  the  practitioner,  at  least  from  their 
surgical  aspect. 

Treatment.  The  patients  are  usually  in  the 
worst  possible  condition  to  withstand  a  serious 
injury  from  many  causes,  forcible  control  is 
probably  necessary  from  the  first,  and  it  is  well 
to  remember  that  if  there  is  any  opening  into  the 
air-passages,  early  tracheotomy  is  probably  the 
best  treatment  in  all  cases.  Delay  in  performing 
it  only  adds  to  the  risks.  The  wound  in  the 
neck  should  then  be  sutured  layer  by  layer 
with  catgut  and  a  drain  put  in.  The  old  treat-  j 
ment  of  leaving  the  wound  open  is  no  longer  to 
be  considered. 

Diffuse    Cellulitis   of    the    Neck. — Known   for- 
merly as  "angina  Ludovici."  This  much-dreaded 
complaint  is  now  rarely  seen.     Formerly  it  was 
considered  to  be  the  result  of  any  septic  in- 
flammation in  the  floor  of  the  mouth  or  about  the 
jaw.     Its  rapid  extension  in  the  fascial  strata 
of  the  neck  and  the  very  great  danger  of  asphyxia  , 
are  to  be  remembered.     Here  prevention  is  the   ' 
treatment.     All  cases  of  inflammatory  swelling 
of  the  neck  Avith  brawny  induration  should  be 
dealt  with  by  early  and  free  incision  and  drainage,  j 
If  this  be  done,  the  classical  angina  is  not  likely 
to  be  seen.     Should  it  occur,  an  early  tracheo-   ■ 
tomy  should  be  the  rule  with  free  incisions  into 
the  swollen  part  of  the  neck.     It  need  hardly 
be  pointed  out  that  a  septic  mouth  and  septic   | 
teeth  should  be  dealt  with  vigorously.  ' 

Actinomycosis. — The  occurrence  of  actinomy- 
cosis in  the  neck  should  not  be  forgotten.  Many  | 
spreading  inflammations  believed  to  be  tuber-  ' 
lar  are  of  this  nature.  The  swelling  of  acti- 
nomycosis with  its  various  breaking-down  areas 
and  sinuses  closely  resembles  that  of  tubercle. 
Actinomycotic  swellings  are,  however,  usually 
closely  connected  with  the  jaw  from  which  they 
usually  spring,  whereas  tubercular  glandular 
masses  are  not  usually  so  intimately  connected. 
An  examination  of  the  pus  by  a  pathologist  will 
usually  decide  the  question,  and  the  importance 
of  such  an  examination  is  to  be  remembered  as 
surgical  treatment  is  of  little  avail  in  actino- 
mycosis and  the  removal  of  the  mass  not  to  be 
thought  of.  Iodides  and  local  application  of 
iodine  should  be  the  rule  of  treatment.  On  the 
other  hand,  in  tubercle  the  usual  methods  of 
opening,  scraping  and  draining  should  be 
adopted. 

Glandular  Swellings  in  the  Neck. — These  are 
(a)  inflammatory  or  (&)  malignant.  Inflamma- 
tory glandular  growths  are,  of  course,  extremely 
common  in  children  and,  in  the  author's  opinion, 
are  nearly  al^'ays  tubercular.  With  regard  to 
their  etiology,  there  is  no  doubt  whatever  that 
the  tubercle  bacillus  is  conveyed  by  unboiled  ; 


milk,  and  is  bovine  tuberculosis ;  it  enters  by 
chronically  inflamed  adenoids,  chronically  in- 
flamed tonsils  and  carious  neglected  teeth. 
The  carotid  glands  are  then  found  to  be 
slightly  enlarged  and  at  this  time  a  doubt 
may  be  felt  as  to  the  nature  of  the  glandular 
enlargement  and  the  proper  line  of  treatment. 
The  glands  are  nearly  always  found  to  be 
tubercular,  but  the  line  of  treatment  to  be 
adopted  does  not  necessarily  at  this  stage 
demand  removal.  If  the  source  of  irritation 
be  removed  and  the  child  strengthened  by  cod- 
liver  oil,  phosphorus,  etc.,  and,  above  all,  by 
sea-air,  the  glands  will  frequently  disappear. 
To  this  end,  therefore,  steps  should  be  taken. 
If,  however,  the  glands  contmue  to  enlarge, 
become  hard  or  show  signs  of  periglandular 
inflammation,  in  the  author's  opinion  they 
should  be  removed,  and  this  removal  should  be 
absolutely  thorough.  I  do  not  desire  to  mini- 
mize the  difficulties  of  the  operation,  for  there 
is  no  doubt  that  if  properly  carried  out  it  is  one 
of  the  most  difficult  and  laborious  in  surgery, 
nor  can  it  be  denied  that  it  has  a  certain 
amount  of  risk,  but  on  the  other  hand,  if 
carefully  and  accurately  performed,  it  gives 
admirable  results ;  it  saves  the  continued  drain 
on  the  health  and  the  almost  inevitable 
disfiguring  results  of  suppuration.  I  would, 
therefore,  suggest  that  the  practitioner  should 
advise  in  the  above  conditions  the  early  re- 
moval of  tubercular  glands  in  the  neck.  It  is 
no  part  of  the  present  article  to  go  fully  into 
surgical  details,  but  I  would  point  out  the 
following — 

1.  Incisions  should  be  almost  horizontal,  or 
slightly  curved  in  the  natural  folds  of  the 
neck. 

2.  With  experience  and  slidlled  assistance  the 
length  of  the  incision  can  be  greatly  reduced. 

3.  The  vein  should  be  defined  as  early  as 
possible,  and,  as  a  rule,  the  glands  are  more 
easily  separated  from  the  vein  below.  It  is 
well  to  remember  that  wherever  the  main  mass 
may  be  some  tubercular  glands  will  always  be 
found  in  close  relation  to  the  vein. 

4.  Division  of  the  sterno-mastoid  and  ligature 
of  the  vein  (given  patience)  are  neither  of  them 
except  in  very  rare  cases  necessary.  On  the 
other  hand,  division  of  a  few  of  the  anterior 
fibres  of  the  muscle  greatly  facilitates  removal 
of  the  mass. 

5.  A  small  drainage  tube  through  a  separate 
opening  far  back  and  close  to  the  hair-bearing 
part  is  probably  advisable  for  from  tAvelve  to 
twenty -four  hours. 

6.  The  wound  should  be  closed  in  tiers  if 
possible. 

7.  Subcuticular  stitching  with  the  finest  silk 
is  quite  possible  in  a  curved  incision ;  it  leaves 
no  visible  scar,  and  should  be  the  rule. 
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8.  Vertical  incisions,  except  behind  the 
sterno-mastoid,  are  inadmissible. 

Lymphadenoma. — This  frequently  occurs  in 
the  neck.  Its  diagnosis  from  tubercle  is  a 
matter  of  extreme  difficulty  and  often  can  only 
be  efifected  by  the  microscope  and,  even  then, 
not  with  certainty  as  both  conditions  occur 
together.  In  the  author's  opinion,  treatment 
should  be  thorough  and  effective  removal, 
always  provided  that  no  other  mass  of  en- 
larged glands  is  to  be  found  in  the  axillae,  chest, 
groins  or  abdomen.  In  such  cases  surgical 
treatment  is  not  indicated.  It  must  be  admitted 
that  the  results  with  regard  to  recurrence  are 
very  disappointing.  Surgical  treatment  should 
be  combined  with  medical  and  X-ray  treatment ; 
in  all  cases  arsenic  should  be  given  for  many 
months  after  the  operation. 

Malignant  Growths. — These  are  usually  second- 
ary and  consist  of  carcinomatous  growths  in  the 
glands.  One  comparatively  common  cause  may 
be  noted,  i.  e.  glands  secondary  to  an  un- 
suspected growth  in  the  lower  part  of  the 
pharynx  or  supraglottic  region  of  the  pharynx. 
They  should  be  removed  if  there  is  a  chance 
of  the  removal  of  the  primary  growth  and  if 
other  conditions  permit.  Wliere  this  is  im- 
possible X-ray  treatment  and  radium  treatment 
may  be  advised. 

Tumours  of  the  Neck. — These  are  uncommon 
and  usually  cystic.  They  may  be  divided  into 
branchial  cysts,  dermoid  cysts  and  cystic 
hygroma.  The  treatment  of  branchial  and 
dermoid  cysts  differs  little  from  that  of  fistulse ; 
they  have  the  same  deep  connections  and  are  to 
be  respected.     The  curious  condition  known  as 


Fig.  5. — Cystic  Hygroma  of  the  Neck. 

cystic  hygroma  occurs  in  children  in  the  upper 
part  of  the  neck.  The  recognition  of  the  multiple 
cysts  should  make  the  diagnosis  of  the  swelling 
clear.  Radical  surgical  treatment  may  be 
advised,   but   it   is   often   quite   impossible   to 


remove  the  entire  mass,  which  infiltrates  the 
important  structures  of  the  neck.  It  is,  how- 
ever, to  be  remembered  that  partial  removal  has 
been  followed  by  complete  disappearance  of  the 
rest  of  the  growth. 

Solid  Tumours.  —  These  are  rare,  and  are 
usually  either  circumscribed  or  diffuse  lipomata. 
The  condition  known  as  branchial  carcinoma 
deserves  special  mention.  This  occurs  in  men 
comparatively  late  in  life,  and  it  is  indis- 
tinguishable from  ordinary  carcinoma  occurring 
in  lymphatic  glands  except  that  its  course  is 
slow,  and  that  no  primary  growth  can  be  dis- 
covered. This  condition  should  not  be  for- 
gotten as  it  does  not  give  rise  to  metastases, 
and  therefore  in  cases  of  doubt  the  patient  should 
be  given  the  benefit,  and  an  attempt  made 
to  remove  the  growth  from  which  he  can  be 
freed.  The  importance  of  a  thorough  exami- 
nation with  a  view  to  finding  presence  or 
absence  of  primary  growth  cannot,  therefore, 
be  exaggerated.  J.  K.  M. 

DISEASES    OF    THE    THYROID    GLAND 

Inflammation  of  the  Thyroid  (apart  from  injury, 
such  as  that  produced  by  injection)  is  a  rare 
disease  which  does  not  often  call  for  treatment. 
It  may  occur  in  the  later  stages  of  many  acute 
specific  diseases,  such  as  typhoid  fever. 

In  its  earlier  stages  simple  antiphlogistic 
treatment,  local  and  general,  such  as  hot  fomen- 
tations and  purgatives,  are  usually  all  that  is 
necessary.  If  suppuration  takes  place,  and  it 
must  be  remembered  that  this  may  occur  very 
insidiously — much  more  active  treatment  may 
be  urgently  demanded,  on  account  of  the  fear 
that  the  suppuration  may  make  its  way  into 
either  (1)  the  trachea  or  pharynx,  or  (2)  the 
cellular  tissue  of  the  neck,  thus  causing  a  very 
serious  and  probably  fatal  result.  Whenever 
the  presence  of  an  abscess  may  reasonably  be 
suspected,  no  time  should  be  lost  before  cutting 
down  upon  it  and  seeking  to  evacuate  the  pus. 
This  may  involve  a  deep  dissection  into  the 
lobe  of  the  thyroid  and  be  accompanied  by 
much  haemorrhage.  The  wound  should  be 
drained  and  packed  with  gauze  and  allowed  to 
heal  only  by  granulation. 

Care  must  be  taken  not  to  mistake  the  acute 
distension  of  the  gland,  Avhich  is  especially 
common  in  young  adults,  for  true  inflammation. 
The  absence  of  marked  tenderness  and  of  fever 
in  the  former  will  help  in  the  diagnosis.  It 
should  also  be  remembered  that  some  soft 
forms  of  malignant  disease  present  a  close 
resemblance  to  acute  inflammation,  from  Avhich 
indeed  it  may  be  impossible  to  distinguish 
them  with  certainty. 

The  more  chronic  forms  of  inflammation, 
such  as  tuberculous  and  syphilitic  (both  rare), 
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require  the  general  treatment  suitable  for  those 
diseases. 

Parenchymatous  Goitre,  a  general  and  uniform 
enlargement,  is  the  commonest  disease  of  the 
thjToid  gland.  The  vesicles  are  over-distended 
with  colloid  secretion,  which  does  not  escape 
freely  into  the  lymphatics.  Its  treatment  is  as 
foUows — 

1.  Ascertain  and  remove,  if  possible,  the  cause. 
This  may  be  septic  absorption  from  some  local 
septic  lesion,  such  as  a  carious  tooth,  an  ulcer 
or  a  discharge  from  an  unliealthy  mucous 
membrane.  Frequently  it  is  due  to  absorption 
of  some  poison  contained  in  drinking  water, 
and  especially  is  this  likely  to  be  the  cause 
if  the  disease  occurs  endemically  among  many 
persons  having  a  common  water  supply. 
Recent  researches  tend  to  show  that  this  poison 
is  an  organic  impurity,  suspended,  not  dissolved, 
in  the  water. 

Either  the  use  of  the  suspected  water  should 
be  given  up  entirely,  some  pure  natural  water 
such  as  Malvern,  Perrier  or  Apollinaris  or  simple 
rain  water  being  substituted,  or  the  water  should 
be  boiled  and  filtered  before  being  used.  Mere 
filtering  alone  camiot  be  relied  upon  to  remove 
the  materies  morbi. 

2.  Drugs.  Of  these  the  most  valuable  are 
iodine  and  its  preparations  (tr.  iodi  ]\\  v,  with 
pot.  iod.  gr.  V,  may  be  given  three  times  a  day 
Avith  plenty  of  water),  liq.  arsenicalis  {]\  iii-iv, 
three  times  a  day)  and  thyroid  extract  in  one 
or  other  of  its  many  forms. 

Whichever  drug  be  employed,  it  should  be 
given  in  increasing  doses  for  many  weeks  at  a 
time,  the  administration  being  suspended  at 
intervals,  especially  if  unpleasant  symptoms 
are  produced.  Laxatives  are  also  useful  in  the 
treatment  of  simple  parenchymatous  goitre. 

3.  Local  applications,  such  as  painting  the 
neck  Avith  tincture  or  liniment  of  iodine  or 
inunction  of  mercurial  ointment,  sometimes 
do  good.  Not  much  is  to  be  expected,  how- 
ever, from  local  applications  unless  they  are 
applied  in  strength  sufficient  to  blister  the 
skin. 

4.  Vaccines  have  recently  been  recommended 
for  the  treatment  of  the  softer  forms  of  paren- 
chymatous goitre. 

5.  Operative  Treatment.  This  is  rarely  re- 
quired for  this  form  of  goitre  unless  serious 
symptoms  (usually  dyspnoea)  and  the  failure  of 
simpler  measures  demand  it. 

It  may,  however,  be  urgently  demanded  for 
the  rapidly  growing  goitres  which  sometimes 
occur  in  both  sexes  at  or  soon  after  the  age  of 
puberty.  Such  goitres  often  do  not  yield  to 
medical  treatment,  and  if  situated  low  down  in 
the  neck  and  partly  behind  the  sternum  may 
easily  lead  to  fatal  suffocation.  In  young  people 
the  trachea  is  soft  and  easily  compressed  by  the 


enlarging  goitre.  In  children  below  the  age  of 
puberty  parenchymatous  goitre  scarcely  ever 
demands  operation.  In  the  case  of  adults 
operation  is  demanded  only  if  dyspnoea  is 
really  severe  and  medical  treatment  is  in- 
effectual. For  mere  deformity  operation  is 
scarcely  justifiable  unless  the  swelling  is  very 
large  indeed. 

Severe  and  increasing  stridor  is  the  most 
important  indication  for  operation  in  cases  of 
parenchymatous  goitre. 

Encapsuled  Tumours  comprise  both  cysts  and 
adenomata,  the  great  majority  of  the  former 
being  produced  by  the  breaking  down  of 
previously  solid  adenomata. 

Medical  treatment  is  of  little  or  no  use  for 
these  very  common  tumours.  If  they  cause 
trouble  in  breathing,  and  even  if  they  form  a 
considerable  disfigurement,  it  is  right  to  remove 
them  by  enucleation,  if  the  patient  desires 
that  this  should  be  done.  The  only  encapsuled 
tumours,  however,  that  are  dangerous  to  life 
are  (1)  those  that  are  situated  low  down,  in 
or  near  the  upper  opening  of  the  thorax  or 
within  the  thorax  itself ;  (2)  large,  soft  tumours 
into  which  sudden  hsemorrhage  is  likely  to  occur. 
(3)  bilateral  tumours  which  have  already  caused 
considerable  tracheal  stenosis.  It  should  be 
remembered  that  dyspnoea  and  stridor,  how- 
ever severe,  are  not  contra-indications  to  opera- 
tion for  encapsuled  tumours  ivherever  situated, 
but,  on  the  contrary,  urgently  call  for  it.  Sub- 
sternal and  intrathoracic  encapsuled  tumours 
give  the  most  satisfactory  results. 

The  operator  who  embarks  upon  an  operation 
for  innocent  goitre  of  any  but  the  most  trivial 
kind  should  be  aware  of  the  special  dangers  that 
are  apt  to  occur  and  be  fully  prepared  for  them. 
The  administration  of  an  anaesthetic,  especially 
if  much  dyspnoea  is  present,  should  be  entrusted 
to  a  skilled  anaesthetist  only,  or  should  be 
dispensed  with  altogether,  local  anaesthesia 
being   used   instead. 

The  most  rigid  asepsis  throughout  the 
operation  is  all-important.  Exact  haemostasis 
is  essential ;  the  operator  must,  at  all  stages  of 
the  operation,  be  able  to  see  exactly  what  he 
is  doing  or  he  is  likely  to  get  into  trouble  with 
large  vessels  or  other  important  structures  in 
the  neck. 

Except  in  the  most  trivial  cases  the  Avound 
should  ahvays  be  drained,  but  drainage  Avill  not 
usually  be  necessary  for  more  than  one  or 
possibly  two  days. 

Post -operative  venous  oozing  is  a  very  real 
danger  Avhich  is  apt  to  lead  to  very  serious 
results,  and  the  greatest  care  should  be  taken 
to  guard  against  its  occurrence  by  ensuring 
that  all  vessels,  even  small  ones,  are  secured 
and  tied  before  the  AA'ound  is  scAvn  up. 

Post-operative   haemorrhage   or  suppuration, 
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should  either  of  them  occur,  are  grave  complica- 
tions which  usually  require  speedy  opening  up 
of  the  Avound  if  disaster  is  to  be  avoided. 

Exophthalmic  Goitre  is  a  disease  which  is  usually 
best  treated  by  medical  rather  than  by  surgical 
measures,  although  there  are  undoubtedly  cases 
in  which  the  question  of  operation  must  be 
entertained.  Of  late  years,  operating  for 
exophthalmic  goitre  has  become  in  some 
quarters  rather  fashionable.  It  cannot,  however,  ; 
be  said  that  operation  offers  as  yet  either  a  safe 
or  certain  method  of  cure  for  the  majority  of 
patients  affected  with  this  disease,  even  it  if  be  ' 
performed  by  the  most  skilful  of  specialists. 

The  danger  of  the  operation  may  be  greatly  i 
lessened,  however,  by  careful  selection  of  the  ' 
cases  submitted  to  operation,  by  care  in  the 
choice  of  an  anaesthetic,  by  dexterity,  gentleness 
and  speed  in  operating,  and  especially  by  the 
administration  of  large  amounts  of  fluid  either  j 
by  mouth  or  rectum  or  subcutaneously,  imme- 
diately after,  or  even  during,  the  operation. 

Most  patients  who  have  undergone  an  opera- 
tion for  true  exophthalmic  goitre  are  benefited, 
and  some  appear  to  be  cured. 

There  is  a  considerable  class  of  patients  who 
have   ordinary  goitre,   either  parenchymatous, 
cystic  or  adenomatous,  with    one  or  more  of 
the  symptoms  of  Graves's,  such  as  palpitation 
or    tremor.     These    patients,    who    are    often 
erroneously  thought   to  be  suffering  from  true 
Graves's  disease,  are  very  amenable  to  treatment  , 
by  operation,  which  commonly  effects  a  com-  | 
plete  cure,  and  with  risk  that  is  little,  if  at  all,  i 
greater  than  that  of  an  operation  for  any  other 
innocent  goitre. 

Malignant  Disease  of  the  thyroid  is  but  seldom 
seen   by  the  operating  surgeon  at  a  stage   at  i 
which    it    can    be    satisfactorily    treated    by 
operation. 

In  earliest  stages  it  may  present  itself  in  the  ^ 
form  of  a  recent  enlargement  of  a  pre-existing 
innocent  goitre,  or  as  a  small  hard  lump  in  an 
otherwise  normal  gland. 

It  is  at  first  painless  and  may  be  freely 
movable  with  the  rest  of  the  lobe  in  which  it 
lies.  At  this  stage,  and  at  this  stage  only,  can 
it  be  removed  with  a  reasonable  prospect  of 
effecting  a  cure. 

Later,  when  the  disease  has  penetrated  the 
glandular  capsule  and  begun  to  involve  sur- 
rounding parts,  dysphagia,  pain  and  paralysis 
of  a  vocal  cord,  together  with  nodularity  and 
fixity  of  the  tumour,  usually  make  the  diagnosis 
only  too  plain  and  operative  treatment  wellnigh 
hopeless.  Later  still,  urgent  dyspnoea  may 
demand  the  performance  of  a  tracheotomy, 
often  under  circumstances  of  great  difficulty 
and  danger.  Relief  may  sometimes  be  afforded 
in  these  distressing  cases  by  linear  incision  of 
the  growth.  J.  B. 


DISEASES   OF   THE    (ESOPHAGUS 

Imperforate  (Esophagus. — This  congenital  de- 
fect takes  the  form  of  either  a  sudden  occlusion 
of  lumen,  the  upper  and  lower  parts  being  united 
by  a  fibrous  cord,  or  the  upper  end  enters  the 
trachea  or  a  bronchus ;  the  latter  is  more  usual. 
Vomiting,  coughing  and  choking  will  usually 
be  observed  by  the  second  day  after  birth.  The 
diagnosis  can  be  settled  by  endoscopic  examina- 
tion. Gastrostomy  is  the  only  possible  treatment, 
and  this  fails  when  the  lower  end  of  the  deformed 
gullet  communicates  with  the  air  passages,  as 
evidenced  by  regurgitation  and  the  coughing 
up  of  milk. 

Foreign  Bodies  Impacted  in  the  (Esophagus. — 
In  a  large  number  of  the  cases  reported  as 
instances  of  foreign  bodies  in  the  gullet,  they 
were  really  impacted  in  the  post-cricoidal 
pharynx  above  the  mouth  of  the  oesophagus. 
If  a  foreign  body  passes  the  oesophageal  mouth 
it  is  rarely  impacted  in  the  gullet  unless  of 
such  a  shape  as  conduces  to  its  catching  in 
the  mucosa,  as  in  the  case  of  dentures  with 
hooks,  the  vertebrae  of  fishes,  pins  (especially 
safety-pins),  needles  and  pieces  of  bone  with 
sharp  edges.  Coins  and  large  buttons  form 
exceptions,  as  they  tend  to  be  caught  in 
the  collapsed  cervical  gullet  and  also  opposite 
the  constriction  due  to  the  projection  of  the 
left  bronchus,  and  very  rarely  at  the  phrenic 
narrowing;  large,  soft  bodies,  e.g.  vegetable 
masses,  may,  however,  be  impacted  at  the 
latter  constriction ;  the  writer  once  removed 
a  piece  of  cabbage-stump  impacted  here  in  a 
child  aged  four  years.  When  once  a  foreign 
body  has  reached  the  stomach  it  generally 
passes  safely  out  at  the  rectum  with  only 
slight  delay.  A  safety-pin  in  the  stomach 
can  often  be  and  should  be  retrieved  through 
a  direct  cesophago-gastroscopic  tube.  Foreign 
bodies  can  generally  be  suspected  from  the 
history,  together  with  the  discomfort  and  often 
pain  which  occur,  together  with  more  or  less 
dysphagia.  The  first  thing  usually  thought 
of  is  an  X-ray  examination,  Avhen  the  body  is 
of  sufficient  density  to  show  on  the  screen, 
but  the  method  has  its  limitations,  and  is 
usually  unnecessary  when  an  expert  ceso- 
phagoscopist  is  at  hand.  Blind  use  of  bougies 
and  the  probang,  however  successful  in 
many  instances,  are  to  be  condemned  on 
account  of  the  unavoidable  element  of  danger 
to  the  gullet.  Blind  instrumentation  has 
been  responsible  for  many  deaths.  The 
oesophagoscope  enables  us  not  only  to  locate 
the  foreign  body  but  also  to  remove  it  with 
suitable  forceps.  Even  a  large  denture  im- 
pacted in  the  cervical  oesophagus  can  be  safely 
retrieved  with  the  aid  of  an  expanding  oesopha- 
goscope such  as  the  writer's  on  the  principle 
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of  the  glove-stretcher ;  the  use  of  Moore's 
specially  strong  cutting  pliers  for  breaking  up  a 
foreign  body  will  rarely  be  necessary  when  the 
above  instrumentisathand.  An  open  safety-pin 
low  down  can  be  dealt  with  by  a  slotted  endo- 
scopic funnel.  The  impacted  article  should  be 
removed  Avithout  delay,  for  although  dentures 
and  coins  have  become  embedded  and  have 
been  retained  in  the  gullet  for  months  and 
even  years  with  only  slight  inconvenience,  on 


Perforations  of  the  (Esophagus. — Perforation 
may  be  due  to  external  or  internal  trau- 
matism, or  to  ulceration,  more  especially 
in  connection  with  malignant  disease  and 
with  the  impaction  of  foreign  bodies.  The 
perforation  may  extend  (1)  into  the  media- 
stinal tissues,  with  or  without  emphysema ; 
(2)  into  the  air  passages ;  (3)  into  the  aorta 
or  other  large  vessels ;  and  (4)  into  the 
pericardium,    or    (5)    into    a   pleural   cavity : 


Fig.  1. — On  the  left  Killian's  Cylindrical  CEsophagoscope  with  Briinings'  Lamp  attached  to  the  handle. 
Hill's  Complete  and  Slotted  Endoscopic  Funnels  with  bevelled  ends  are  shown  on  the  right. 


the  other  hand  fatal  perforation,  especially 
of  the  aorta,  has  occurred  from  within  a  few 
days  up  to  four  years.  External  cesophago- 
tomy  is  by  no  means  free  from  danger,  and  will 
rarely,  if  ever,  be  found  necessaiy  by  an  expert 
endoscopist  provided  with  a  suitable  outfit. 
If  there  is  seen  to  be  much  ulceration,  or  if 
there  be  evidence  of  wounding  of  the  gullet 
and  of  emphysema  after  removal  of  the  im- 
pacted article,  an  intubation  apparatus  should 
be  worn  for  a  week  or  two  as  a  precautionary 
measure. 


(3),  (4)  and  (5)  usually  prove  fatal.  The  treat- 
ment is  intubation  after  careful  endoscopic 
confirmation   of   the   diagnosis. 

Rupture  of  the  CEsophagus  and  Traumatic 
CEsophagitis.  —  The  healthy  gullet  may  be 
either  completely  or  partially  ruptured  across 
by — (1)  external  violence,  as  in  run-over 
cases ;  (2)  by  penetrating  wounds,  e.  g.  from 
rapier  or  bullet ;  (3)  by  internal  violence,  as 
in  the  unskilful  employment  of  endoscopes, 
bougies,  probangs  and  coin-catchers  ;  (4)  by 
violent  vomiting.     In  complete  rupture  from 
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vomiting  or  from  trauma  there  is  sudden  on- 
set of  violent  pain,  aggravated  by  swallowing, 
cyanosis,  hurried  respiration  and  collapse. 
The  administration  of  stimulants,  which  is 
nearly  always  resorted  to,  causes  agonizing 
pain,  as  they  pass  into  the  mediastinal  tissues 
or  pleural  cavity.  In  moderate  ruptures  the 
symptoms  are  not  so  violent,  and  may  even 
be  slight  for  a  time,  but  later  they  frequently 
become  aggravated,  especially  on  drinking 
or  vomiting,  and  there  is  then  thirst,  pain  and 


not  readily  be  passed  into  the  stomach.  In 
a  case  treated  by  rectal  injections  alone,  under 
the  author,  a  longitudinal  rent  communicating 
with  the  left  pleural  cavity  had  healed  suffi- 
ciently to  permit  of  drinking  fluids  without 
leakage  at  the  end  of  five  days.  An  expectant 
anodyne  line  of  treatment  is  usually  adopted, 
but  with  conspicuous  want  of  success  in 
most  cases,  unfortunately,  even  as  regards 
euthanasia. 

Diverticula   of   the   (Esophagus. — True    pouch- 


/-A, 


Fig.  2. — Deep  Pharyngoscopy  and  the  First  Stage  of 
(Esophagoscopy.  The  distal  bevelled  end  of  the 
endoscope  is  in  the  deep  or  post-crieoidal  pharynx, 
thus  enabling  the  region  of  the  upper  orifice  of  the 
gullet  to  be  examined.     (Drawn  by  the  author.) 


often  collapse,  with  frequently  emphysema 
and  pneumo-hydrothorax.  In  complete  rup- 
ture with  vomiting,  treatment  is  generally 
useless  in  saving  life,  and  is  purely  anodyne. 
In  the  less  extensive  wounds,  where  there  has 
been  little  or  no  vomiting,  the  insertion  of  a 
temporary  intubation  apparatus  by  means 
of  the  oesophagoscope  should  be  attempted. 
This  will  enable  fluids  to  be  administered  and 
saliva  to  be  swallowed  without  passage  into 
the  mediastinal  tissues.  Its  retention  tends  to 
prevent  stricture  in  the  event  of  recovery. 
Gastrostomy  might  afford  relief  where  an 
intubation   funnel   or  a  styleted  tube  could 


Fig.  3. — Second  and  Third  Stages  of  (Esophagoscopy 
with  Brunings'  Apparatus.  Tlie  tube  spatula  is 
passed  into  the  upper  part  of  the  gullet,  and 
the  proximal  end  of  the  tube  is  then  shifted  to  the 
angle  of  the  mouth  opposite  the  molar  teeth ;  the 
extension  tube  is  next  inserted,  and  the  gullet 
explored  as  far  as  may  be  necessary.  The  distal 
end  is  here  seen  near  the  upper  end  of  a  stricture. 

ing — that  is,  a  localised  ectasia,  hernia  or  lateral 
sacculation  of  the  gullet — is  a  rare  disease,  not 
often  diagnosed  or  even  causing  symptoms  during 
life,  and  generally  found  post-mortem.  They  are 
usually  quite  small  and  short  traction  pouches, 
due  to  adhesion  of  the  external  wall  of  the 
gullet  to  an  inflamed  bronchial,  peritracheal  or 
prevertebral  gland  undergoing  shrinkage.  A 
localised  saccular  ectasia  is  occasionally  ob- 
served in  general  dilation  of  the  gullet.  True 
pressure  pouches  or  diverticula  such  as  occur 
in  the  deep  pharynx  are  probably  never  found 
in  the  gullet,  though  true  pharyngeal  diver- 
ticula are  usually  described,  even  by  the  best 
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authorities,  under  the  heading  of  (Esophageal 
Pouches  from  the  fact  that  the  swelhng  in  the 
neck  passes  doAvn  by  the  side  of  the  oesophagus, 
causing  dysphagia ;  and  the  confusion  is  also 
accounted  for  through  hazy  notions  as  to  the 
anatomy  of  tlie  parts. 

Peri-(Esophageal  Diverticula,  or  Pouches  arising 
in  the  Deep  Pharynx. — Pressure  pouches  occa- 
sionally arise  from  the  deep  or  post-cricoidal 
pharynx  immediately  above  the  lowest  or  fundi- 
form   fibres   of   the   crico-pharyngeus    (inferior 


either  as  an  oesophageal  or  as  a  pharyngo- 
oesophageal  pouch  or  diverticulum.  Such  pres- 
sure pouches,  however,  do  not  arise  from  the 
oesophagus,  and  are  entirely  pharyngeal  in 
origin.  They  give  rise  to  a  reducible  swelling 
in  the  neck  and  to  dysphagia  by  pressure  on 
the  cervical  oesophagus.  These  large  diverti- 
cula can  be  diagnosed  by  radiography  with  a 
bismuth  meal,  by  endoscopy,  and  by  the 
swelling  in  the  neck  whicli  increases  in  size 
after  food,   and    which  can   be  partially,   and 


Fig.  4. — Hill's  Expanding  ffisopha- 
goscope  to  facilitate  the  removal 
of  dentures  and  other  foreign 
bodies  without  wounding  the 
gullet.  The  blades  expand  in 
one  plane  on  the  principle  of 
the  glove  stretcher.      (|  scale.) 


Fig.  5. — Showing  the  opened-out 
blades  of  the  Expanding  ffiso- 
phagoscope  (full  size),  with  im- 
pacted denture  in  the  act  of 
being  loosened  by  Moore's 
strong  forceps. 


Fig.  6. — Showing  the  sharp  points 
of  the  denture  hidden  in  the 
grooved  protecting  blades  of 
the  Expanding  (Esophago- 
scope.  The  denture,  forceps 
and  oesophagoscoiie  are  with- 
drawn cti  masse. 


constrictor) ;  between  this  strong  sphincter-like 
bundle  of  fibres  and  the  oblique  fibres  above 
there  is  often  an  intersection  filled  up  M'ith 
weak  cellular  tissue ;  through  this  a  hernia-like 
pouching  of  the  pharynx  sometimes  occurs, 
which  tends  to  get  larger  and  larger  with 
accumulations  of  food  gulped  down  under  pres- 
sure. The  pouch  or  diverticulum  is  usually 
asymmetrically  placed  and  extends  slightly  up- 
wards but  mostly  downwards  parallel  to  the 
oesophagus.     It  is  usually  incorrectly  described 


sometimes  completely,  emptied  by  pressure 
or  voluntarily  regurgitated.  The  treatment  is 
excision  by  a  cervical  dissection  along  the 
anterior  border  of  the  sterno-mastoid. 

Paralysis  and  Paresis  of  the  (Esophagus.— 
Functional  paresis  occurs  in  hysterical  and 
in  debilitated  subjects,  and  may  be  the 
explanation  of  some  cases  of  functional 
dysphagia.  Secondary  myopathic  paresis  is 
found  in  association  with  dilatation  above  a 
stricture,    whether   malignant   or   cicatricial. 
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Organic  paralysis  is  not  commonly  diagnosed,  !  is    doubtful    if    the    nerve   tonic    and    anti- 

but    when    present    is    almost    invariably    of  spasmodic     treatment     usually     adopted     in 

central  origin,  e.  g.  haemorrhage  and  tumours  j  functional     cases     act     otherwise     than     by 

of  the  pons   and   medulla,    bulbar  paralysis,   I  suggestion.     The  mechanical  stimulus  is  all 


Fig.  8. 


Fig.  7. 

Hill's  Slotted  Endoscopic  Funnel  excentrically  attached  to  Briinings'  Hand-lamp,  showing 
forceps  in  lateral  position  out  of  line  of  vision  for  dealing  with  some  foreign  bodies,  e.  g. 
an  open  safety-pin,  the  pointed  limb  of  which  can  be  drawn  within  the  protection  of  the 
tube  and  the  forceps  then  applied  to  the  other  limb. 


multiple  sclerosis,  locomotor  ataxy,  general 
paralysis  of  the  insane— in  short,  any  condition 
affecting  the  deglutition  centre.  Feeding  by 
means  of  a  tube  may  be  necessary  in  organic 
cases.  Where  the  disease  is  believed  to  be 
purely  hysterical  passage  of  bougies  or  of  the 
oesophagoscope  once  may  effect  a  cure.  It 
24* 


that  is  necessary  and  is  probably  not  inferior 
to  electrical  treatment,  which  is  less  con- 
venient. The  faradic  wave-current  can  do  no 
harm,  but  with  the  constant  currer.t  tl.ere  is 
grave  danger  of  causir.g  electrolytic  cauteriza- 
tion unless  highly  technical  precautions  are 
taktn.     Functional  dysphagia  is  rarely  due, 
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it  must  be  remembered,  either  to  paresis  or 
to  spasm  of  the  gullet,  but  is  usually  a  purely 
phar3mgeal  neurosis. 

Spasm  of  the  (Esophagus. —  Spasm  may  be 
either  paroxysmal  and  of  short  duration  or  long 
contmued.  The  former  occurs  in  a  painful 
deglutitory  cramp,  and  the  latter  is  tetanic  in 
character  though  often  designated  tonic  or 
hypertonic.  Clonic  rythmic  spasms  have  not 
been  observed.  As  a  sequela  of  spasm  an 
anatomic  spastic  contracture  is  alleged  to  occur 
at  the  cardia.  Primary  or  idiopathic  spasm, 
whether  functional  or  organic,  is  often  heard 
of  but  rarely  seen ;  the  writer,  with  an 
experience  of  hundreds  of  oesophagoscopic 
examinations,  has  never  been  able  to  verify 
the  diagnosis  of  purely  spasmodic  gullet 
dysphagia.  Spasm  is  almost  invariably 
secondary,  and  is  either  due  to  some  wide- 
spread spasmodic  disease,  e.  g.  tetanus,  hydro- 
phobia, or  strychnine  poisoning,  or  is  sympto- 
matic of  a  local  lesion  in  or  adjacent  to  the 
gullet  causing  stricture,  c.  g.  the  impaction 
of  a  foreign  body,  inflammatory  stricture, 
polypus,  malignant  disease,  peri-oesophageal 
abscess,  mediastinal  tumour,  etc.  In  these 
conditions  the  spasm  can  be  demonstrated  by 
the  X-ray  screen  on  swallowing  bismuth  paste, 
the  forward  peristaltic  contraction  being  fol- 
lowed by  an  oscillating  rebound  of  the  bismuth 
paste  which,  as  has  been  pointed  out  by  Hertz, 
Orton  and  Briinings,  is  not  apparentlj'  of  the 
nature  of  a  true  reverse  peristalsis. 

Spasm,  however,  plays  quite  a  subsidiary 
role  in  the  production  of  the  dysphagia  com- 
pared with  the  primary  stenosing  lesion. 
Functional  dysphagia  is  usually  due  to 
pharyngeal  paresis,  the  bolus  of  food  not 
passing  beyond  the  deep  pharynx  on  account 
of  paresis  or  of  functional  disturbance  of 
the  normal  co-ordinated  act  of  deglutition ; 
occasionally  functional  dysphagia  is  due  to 
pharyngeal  spasm,  and  it  is  possible  that 
functional  spasm  may  occur  in  the  gullet  as 
a  very  exceptional  phenomenon ;  but  the 
practitioner  should  bear  in  mind  that  the 
tentative  diagnosis  of  pure  spasm  as  an 
explanation  of  dysphagia  in  any  given  case 
is  almost  sure  to  turn  out  to  be  wide  of 
the  mark  as  the  organic  lesion  progresses. 
The  X-rays  are  most  useful  in  locating  an 
organic  stricture  in  the  gullet,  but  useless 
for  settling  the  question  of  the  presence  or 
absence  of  pure  spasm ;  this  can  only  be 
determined  by  direct  inspection  with  the 
oesophagoscope  with  or  without  anaesthesia. 
Temporary  or  even  permanent  improvement 
under  bougie  treatment  is  no  proof  of  the 
purely  spasmodic  nature  of  a  stricture,  for 
the  passage  of  bougies  is  a  recognized  method 
of  relieving  organic  strictures,  and  this  with- 


out inspection  therefore  has  no  differential 
diagnostic  value.  In  women  dysphagia  may 
be  purely  functional  from  pharyngeal  and 
possibly  from  oesophageal  paresis  also,  but 
there  will  then  probably  be  other  hysterical  I 
symptoms  present,  but  even  so  a  certain 
diagnosis  of  functional  dysphagia  cannot  be 
arrived  at  in  the  absence  of  direct  endoscopic 
inspection.  In  dealing  with  males  there  is 
less  tendency  to  assume  spasm  and  a  prone- 
ness  to  suspect  malignant  disease,  but  an 
oesophagoscopic  examination  is  here  none  the 
less  necessary,  as  the  disease  may  turn  out  to 
be  a  remediable  inflammatory  condition,  and ', 
neither  functional  nor  malignant.  The  current 
view  that  spasm  alone,  Avliether  continuous  or 
paroxysmal,  can  produce  such  a  degree  of 
stricture  as  can  lead  to  marked  dilatation  of 
the  gullet  is  an  unproved  assumption.  The 
writer  has  invariably  found  that  cases  of  dila- 
tation alleged  to  be  due  to  cardio-spasm  were  i 
usually  cases  of  hypertrophic  stenosis,  but 
exceptionally  of  kinking  or  of  paresis  of  the 
phreno-cardiac  portion  of  the  gullet. 

Acute  (Esophagitis. — This  is  probably  never 
primary,  but  secondary  to  acute  stomatitis  and 
septic  pharyngitis,  thrush,  or  to  gastritis,  or 
continued  bilious  vomiting  (two  cases  seen 
by  the  writer) ;  it  may  be  symptomatic,  as 
in  traumatic  and  escharotic  oesophagitis  and 
in  ulceration  from  typhoid  fever,  smallpox  and 
diphtheria.  There  is  often  fever,  and  nearly 
always  burning  pain,  aggravated  by  swallow- 
ing, which  latter  is  difficult.  Stiffness  and 
tenderness  to  pressure  in  the  neck,  profuse 
salivation  and  expectoration  of  frothy  mucus 
were  constant  symptoms  in  the  few  recorded 
cases.  The  absence  of  marked  attacks  of  spon- 
taneous spasms  in  the  pharynx  and  neck  dis- 
tinguishes it  from  hydrophobia,  but  it  is 
not  always  possible  to  exclude  peri-oesopha- 
geal abscess  except  by  oesophagoscopy.  Ice, 
cocaine  and  chloretone  locally,  and  morphia 
and  atropine  hypodermically,  abstinence  from 
food  by  the  mouth,  and  the  administration 
of  saline  rectal  injections,  may  give  relief. 
Feeding  through  a  stomach  tube,  or  the  wearing 
temporarily  of  an  intubation  apparatus,  is  indi- 
cated where  swallowing  is  painful,  and  more 
especially  if  there  is  ulceration. 

Peri-(Esophageal  Abscess. — This  may  origin- 
ate (1)  in  prevertebral  glands  ;  (2)  in  glands  at 
root  of  lung;  (3)  in  areolar  tissue  of  gullet; 
(4)  in  vertebral  caries.  The  pus  tends  to  bur- 
row upwards  and  form  a  swelling  at  the  root 
of  the  neck ;  it  is  commoner  in  children  than 
in  adults ;  in  the  latter,  abscess  may  form  in 
malignant  as  well  as  in  caseating  glands,  near 
the  root  of  the  lung ;  it  is  usually  unilateral, 
and  often  chronic  at  first,  but  tending  to 
become  acute  and  pyaemic.     Dysphagia  and  j 
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pain  on  swallowing  in  the  morning  and  stiff 
neck  are  the  more  prominent  symptoms  ;  pres- 
sure on  the  trachea  may  cause  dyspnoea ;  cough 
is  infrequent.  Apart  from  a  swelling  at  the  root 
of  the  neck,  Avhich  may  extend  up  to  the  lateral 
pharyngeal  region,  unsymmetrical  tumefaction 
can  be  demonstrated  with  the  oesophagoscope, 
often  extending  down  to  below  the  left  bron- 
chus,^'and  a  discharging  sinus  is  sometimes 


Fig.  9. — Hill's  CEsophago -gastric  Intubation  Appara- 
tus for  stricture  in  situ ;  the  method  of  attachment 
to  the  teeth  or  to  a  denture  is  not  shown  in  detail. 
(From  a  drawing  by  the  author;) 


seen.  The  abscess  may  burst  into  gullet  or 
pharynx,  with  recovery.  If  presenting  at  the 
root  of  the  neck  a  dissection  should  be  made 
and  the  abscess  opened  ;  when  lower  down  an 
incision  through  the  oesophagoscope  is  justi- 
fiable only  when  a  skilled  oesophagoscopist  is 
sure  of  the  diagnosi:^,  which  may  entail  the 
employment  of  a  special  exploratory  aspirating 
needle;  this  should  be  followed  by  intubation. 


The  prognosis  is  always  grave,  more  especially 
when  there  is  much  constitutional  disturbance. 
Cicatricial  Stricture  of  the  Gullet. — This  may 
result  from  any  condition  causing  ulceration, 
for  example,  traumatism  from  unskilful  in- 
strumentation, ulceration  resulting  from  im- 
pacted foreign  bodies,  from  swallowing  corro- 
sive fluids,  from  syphilitic  lesions,  and  also 
from  general  hypertrophic  thickening  in  the 
phreno-cardiac  portion  of  the  gullet ;  the 
latter  is  usually  obscure  in  origin,  but  may 
have  been  preceded  by  definite  oesophagitis 
due  to  diphtheritic  lesions  or  to  peptic  ulcers 
in  association  with  gastritis.  Dysphagia  is 
the  most  prominent  symptom,  with  regurgi- 
tation of  food,  the  amount  and  character  of 
which  varies  with  the  degree  and  site  of  the 
superimposed  dilatations ;  oesophagoscopic 
measures  will  determine  the  site,  degree  and 
nature  of  the  stricture,  the  amount  of  dila- 
tation, and  the  length  of  the  stricture  being 
best  shown  by  radiography  in  conjunction 
with  a  bismuth  meal.  When  resulting  from 
the  swallowing  of  corrosive  fluids  the  stric- 
ture  may  be  so  long  and   tight   that   endo- 


FiG.  10. — Distal  Extremity  of  Hill's  Oro-cesophago- 
gastric  Intubation  Apparatus;  showing  flexible 
silver  style  screwed  into  vulcanite  nose-piece,  with 
simken  portion  for  attachment  of  rubber  tubing 
and  orifice  for  passage  of  fluids. 

scopic  dilation  by  bougies  may  be  useless  and 
gastrostomy  may  then  be  unavoidable ;  in 
most  cases,  however,  endoscopic  dilation 
by  bougies  and  the  employment  of  Briinings' 
or  Abrand's  dilator,  followed  by  temporary  in- 
tubation, will  afford  relief  for  months  or 
years,  when  these  measures  may  have  to  be 
repeated. 

Internal  oesophagotomy  performed  through 
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the  endoscope  is  rarely  advisable  or  called  for,  i 
is  not  free  from  danger,  and  is  applicable  only 
to  very  short,  tight  annular  strictures;  , 
external  cervical  cesophagotomy  is  practically 
an  obsolete  method,  and  is  more  dangerous  and 
less  convenient  for  the  patient  than  gastros- 
tomy with  digital  dilation  of  the  phreno- 
cardiac  region.  Lavage  of  the-  dilated  gullet 
is  always  useful,  especially  where  there  has 
been  erosion  from  continuous  retention  of 
decomposing  foreign  matter.  Mercury  and 
iodide  of  potassium  are  of  course  indicated  in 
syphilitic  cases,  but  such  measures  as  fibro- 
lysin  injections  and  ionization  are  probably 
not  worth  the  trouble  involved  in  their 
employment. 

Dilatations    of    the    (Esophagus.  —  A    general 
ectasia  of    the  gullet  occurs  above  any  stric- 
ture which  is  of   any  duration,    e.  g.  in  cica- 
tricial    stricture,     in     long-impacted    foreign 
bodies,  and  in  cancer;  congenital,  idiopathic 
and  spasmodic  dilatations  are  described,  but 
the   evidence   of    their    existence    is,    in    the 
writer's  opinion,  based  on  considerable  investi- 
gatory  experience,   unconvincing.     In  diffuse 
dilatation,  when  no  anatomic  narrowing  of  the 
phreno-cardiac  gullet  exists,  the  explanation  is 
probably  to  be  found  either  in  kinking  or  in 
general  paresis,  with  want  of  co-ordination  of 
the  act  of  deglutition,  the  cardia  not  opening 
up  normally ;  the  latter  is  better  explained  by 
paresis    than    by    hypertonic     spasm.      True 
dilatations    are    usually    either    fusiform    or 
globular,  but  in  carcinomatous  stricture  the 
lower  part  of  the  ectasia  may  appear  irregular 
in  the  X-ray  photograph  after  a  bismuth  paste 
meal.      Dilatations    of    the   gullet    are    often 
associated     with     reguigitation     (oesophageal 
vomiting).       Palliative    treatment    consists   in 
dealing  with  the  stricture  by  dilation  and  with 
the  paresis,  if  present,  by  lavage  and  the  em- 
ployment of  the  sinusoidal  and  faradic  currents. 
Galvanism    is    dangerous   in    unskilled   hands. 
[See    also    Diverticula,    Cicatricial    Stricture, 
Malignani  Stricture  and  Paresis.~\ 

Benign  Growths  of  the  (Esophagus.— These 
are  extremely  rare  and  are  often  unsuspected 
until  fov;nd  post-mortem.  Occasionally  they 
protrude  into  the  deep  pharynx  from  a  long 
pedicle  and  can  be  seen  by  pharyngoscopy. 
Papillomata,  mucous  polypi,  fibromata,  adeno- 
mata, angiomata  and  myomata  have  been 
recorded.  When  dysphagia,  whether  slight 
or  marked,  is  present,  this  should  lead  to  an 
oesophagoscopic  examination,  when  the  pres- 
ence of  the  growth  will  be  revealed ;  it  can 
scarcely  be  missed  when  pedunculated,  on 
account  of  the  rhythmic  flopping  movement 
ynchronous  with  respiration.  The  treatment 
is  removal  Avith  snare  or  forceps  through  the 
endoscope.      Benign    tumours    in    the    deep 


pharynx   are   often    recorded   as   oesophageal  \ 
growths,  it  being  forgotten  that  the  pharynx 
does  not  terminate  at  the  level  of  the  aryte-  • 
noids,    but     that    the    pharyngo-cesophageal ' 
junction  is  at  the  level  of  the  lower  border  of! 
the    cricoid    cartilage,   corresponding    to   the 
lower  margin  of  the  crico-pharyngeus  (inferior 
constrictor)  muscle. 

Malignant   Stricture   of    the  (Esophagus. — Epi- 
thelioma  is  the  commonest  form  met  with, 
but    spheroidal-celled    carcinoma    and    endo-| 
thelial  sarcomas  are  met  with;   colloid  cancer i 
and  true  sarcomas  are  very  exceptional.     Thej 
disease  may  originate  in  any  portion  of  the] 
tube,  but  the  constriction  at  the  entrance  to| 
the   gullet    and   opposite   the    left    bronchus, 
at   tlie  phrenic  constriction,  where  the  tube; 
passes    through    the   diaphragm,   and   at  the 
cardiac  orifice  are  the  favourite  sites.     Former] 
traumatism,    as    from    impaction    of    foreign.; 
bodies,  the  swallowing  of  a  corrosive  liquid,] 
excess    of    ardent     spirits,    and     the     rapidj 
drinking  of    very  hot  fluids  are    believed  toj 
predispose   to   gullet   cancer.      The   revealing  \ 
signs  of  malignant  stricture  are  late ;    slight 
dysphagia  is  the  earliest  symptom ;    and  this 
often   appears   suddenly,  as   after  a  piece  of 
meat  becoming  impacted,  the  patient  never 
afterwards   being   free   from   slight   difficulty 
with  solids,  though  liquids  may  pass  freely 
for   a   time ;     the  dysphagia  is   usually  pro- 
gressive and  rarely  intermittent ;  it  may  never 
interfere   with   the   patient   taking   sufficient 
nourishment  per  vias  naturales  ;    on  the  other 
hand,  complete  aphagia  may  ensue,  necessi- 
tating  intubation   or   gastrostomy.     Pain  is 
very  infrequent  in  the  early  stages  and  often j 
,   absent   in   the   late.     In   disease   high   up  itj 
shoots  up  to  the  ear  :    when  lower  down  it. 
may   be  due   to   peri-oesophageal   abscess  orj 
extension  to  the  pleura,  or  to  vertebral  in- 
vasion.    Cough  is  common  in  cancer  of  the 
cervical  and  upper  thoracic  gullet,  and  there] 
'  is  often  associated  abductor  paralysis.   Violent; 
cough  and  dyspnoea  coming  on  half  a  minute, 
or  more  after  liquids  have  passed  into  thci 
oesophagus    generally    points    to    perforationi 
into  the  air  passages  ;    very  severe  pain  on 
either    side    after   food    suggests    perforation 
into    the    pleural    cavity;      perforation    into' 
the  larger  vessels  causes  sudden  death.     When 
the  stricture  is  in  the  thoracic  gullet  dilata- 
tion   occurs    above    it;    swallowed    saliva   is 
frequently   expectorated   in   large   quantities  j 
.   as  frothy  mucus;    and  food  tends  to  lodge,, 
I   and  is  often  regurgitated  ;    occasionally  when' 
:  the  dilatation  is  very  large,  as  in  cancer  of  thej 
I  phreno-cardiac  portion,  oesophageal  vomiting 
\  occurs,  more  especially  when  there  is  hiccough.. 
Progressive    emaciation,  great    muscular   de-i 
bility  and  attacks  of  faintness  point  to  an 
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advanced  stage  of  the  disease,  even  though 
the  dysphagia  is  quite  moderate.  Foetor 
of  the  breath,  a  bad  taste  in  the  mouth  and 
a  distaste  for  food  mark  the  stage  of  extensive 
ulceration.  The  patient  is  often  able  to  locate 
correctly  the  level  of  the  stricture  from  his 
symptoms,  but  this  is  not  always  so,  indeed,  , 
it  is  frequently  observed  in  stricture  on  the 
lower  half  of  the  gullet,  where  the  diagnosis 
is  beyond  question  as  the  result  of  oeso- 
phagoscopic  inspection,  that  the  food  tends 
to  stick  behind  the  cricoid ;  this  has  been 
attributed  to  reflex  spasm  of  the  crico- 
pharyngeus,  but  when  obviously  not  due  to  a 
second  malignant  deposit,  the  writer's  oeso- 
phagoscopic  and  radiographic  investigations 
point  to  atony,  i.  e.  paresis,  as  the  true  expla-  ; 
nation.  By  radiography  we  can  locate  the 
level  of  the  upper  and  lower  ends  of  the  stric- 
ture and  its  calibre  to  a  certain  extent,  and 
also  the  amount  of  dilatation  above  the 
stricture,  but  it  is  only  by  a  direct  oesophago- 
scopic  examination  that  the  nature  of  the 
stricture  can  be  determined  with  anything 
approaching  certainty.  This  should  always 
be  resorted  to ;  the  writer  has  found  on  six 
occasions  that  the  diagnosis  of  cancer,  which 
was  made  by  others,  and  seemed  to  be  justified 
on  clinical  grounds,  had  to  be  abandoned 
after  an  endoscopic  inspection  had  shown 
the  stricture  to  be  non-malignant  and  there- 
fore treatable  by  endo-oesophageal  means. 
The  endoscopic  inspection  should  also  include 
an  examination  of  the  larynx,  trachea  and 
bronchi,  as  the  presence  of  extension  to  these 
areas,  before  there  are  any  obvious  pulmonary 
symptoms,  should  influence  not  only  the 
prognosis,  but  also  the  treatment  for  such 
conditions;  for  when  present,  whilst  the 
employment  of  radium,  for  instance,  is  contra- 
indicated,  intubation  methods  are  especially 
suitable. 

[Space  does  not  permit  of  a  description  of 
the  technique  of  radiographic  and  endoscopic 
examinations  of  the  gullet,  nor  of  the  varied 
appearances  met  with.] 

Invasion  cancers — i.e.  those  not  originating 
primarily  in  the  gullet,  but  invading  it  by 
extension  from  the  deep  pharynx,  from  the 
larynx  and  trachea,  from  the  thyroid  gland, 
or  from  the  stomach — present  more  the  char- 
acteristic symptoms  associated  with  diseases 
of  the  organ  within  which  they  originate. 
On  the  other  hand,  in  cancer  arising  primarily 
in  the  gullet,  but  extending  later  to  the 
pharynx,  larynx  or  thyroid,  the  gullet  symp- 
toms^ usually  predominate  for  a  considerable 
period. 

The  treatment  of  primary  gullet  cancer  is 
practically  always  merely  palliative  for  the 
relief  of  dysphagia  and  pain.     The  only  cases 


in  which  operation  has  hitherto  been  success- 
ful were  in  all  probability  not  instances  of 
primary  disease,  but  of  invasion  cancer  from 
the  pharynx,  and  in  these  instances  Solis 
Cohen's  and  Gluck's  types  of  operation,  viz. 
total  laryngectomy,  together  with  partial 
excision  of  the  deep  pharynx  and  a  small 
segment  of  the  adjacent  cervical  oesophagus, 
have  often  been  successful.  Esophagectomy 
alone,  whether  of  the  cervical  oesophagus  as 
first  practised  by  Czerny,  or  of  the  thoracic, 
or  of  the  abdomino-thoracic  oesophagus  by 
thoracotomy  after  the  methods  of  Sauer- 
bruch,  von  Hacker,  W.  Meyer  and  others, 
has  no  permanent  or  even  temporary  cure  to 
its  credit.  AVith  early  recognition  by  means 
of  the  more  general  adoption  of  exact  endo- 
scopic methods  of  diagnosis  A^ith  the  oesophago- 
gastroscope  (Figs.  11  and  12),  together  with 
improvements  in  operative  technique,  an 
occasional  successful  oesophagectomy  may  be 
regarded  as  a  matter  of  time.  Killian  has 
claimed  to  have  diagnosed  and  successfully 
removed  a  small  sarcoma  of  the  gullet  by 
endo-oesophageal  measures  through  the  oeso- 
phagoscope,  but  it  will  probably  be  long 
before  another  such  cure  is  recorded. 

Palliative  gastrostomy  is  the  only  external 
operation  extensively  practised ;  with  the 
more  general  resort  to  intubation  rendered 
possible  by  the  recent  adoption  of  endoscopic 
methods,  the  number  of  cases  gastrostomized 
should  be  largel}^  reduced.  It  is  specially 
indicated  where  intubation  is  often  too  danger- 
ous or  impossible,  as  in  long,  tight  strictures, 
more  especially  in  the  phreno-cardiac  region. 
Gastrostomy  should  not  be  put  off  till  the 
patient  is  in  a  thoroughly  debilitated  con- 
dition: on  the  other  hand,  some  surgeons,  in 
the  writer's  opinion,  resort  to  gastrostomy  at 
too  early  a  stage,  when  intubation  and  other 
measures,  if  oesophagoscopically  carried  out, 
would  be  quite  sufficient  for  the  comfort  of 
the  patient. 

Iodides,  iodipin,  fibrolysin,  like  serums, 
vaccines  and  enzymes,  are  not  often  even  of 
temporary  value.  Of  drugs  acting  locally 
spirit  of  ether  breaks  up  frothy  mucus  in  the 
gullet  by  reducing  surface  tension.  Astrin- 
gents, like  adrenalin,  cocaine  and  turpentine, 
are  of  little  use ;  local  anodynes,  such  as 
morphia,  chloretone  and  orthoform,  are  some- 
times useful  for  pain  in  cancer  high  up;  they 
rarely,  however,  enable  one  to  dispense  with 
hypodermic  injections  of  morphia,  atropine, 
etc.,  in  very  painful  cases. 

Lavage  of  the  gullet,  in  cases  of  dilatation 
above  a  stricture,  is  the  best  means  of  re- 
moving decomposing  substances,  such  as 
food  residues  and  the  products  of  ulceration, 
but  glycerine  of  boric  acid  and  of  carbolic 
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acid,  sanitas  and  similar  preparations  are 
also  useful  as  disinfectants  and  deodorants. 
Peroxide  of  hydrogen  is  contra-indicated. 
Caustics  are  generally  inadvisable,  even  Avhen 
applied  endoscopically  to  tight  strictures,  and 
diathermy,    ionization    and    carbon    dioxide 


favour  of  endoscopic  bougieing,  which  is  a 
much  safer  and  more  efficient  procedure  in 
every  way — but  with  intubation  periodical 
bougieing  is  unnecessary. 

Symonds'  gum-elastic  funnels  are  extremely 
useful  when  the  gullet  can  be  endoscopically 


Fig.  11.  —  Hill's  Direct -vision  Inflating  CEsophago- 
gastroscope ;  the  end  of  the  tube  approaching  the 
plirenic  constriction. 


snow  have  not  as  yet  had  any  extensive  trial. 
Relief  of  dysphagia  by  X-rays  has  been 
claimed  in  a  few  instances. 

Blind  use  of  bougies  undoubtedly  gives  relief 
to  dysphagia,  but  is  not  free  from  danger  even 
in  expert  hands,  and  should  be  abandoned  in  i 


Fig.  12. — QEsophago-gastroscopy  by  Indirect  Vision. 
A  periscope  is  seen  inserted  through  the  outer  tube ; 
exanaination  of  cardiac  region  to  determine  the 
extent  and  operabiUty  of  a  cancer  at  cesophago- 
gastric  junction. 

dilated  up  to  a  sufficient  size  to  permit  of  their 
insertion.  They  are  especially  indicated  in 
perforation  into  the  air  passages,  but  cannot 
be  used  in  stricture  near  either  end  of  the 
gullet.  Berry's  and  Symonds'  rubber  tubes 
are  also  useful,  but  have  been  discarded  after 
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much  experience  by  the  writer  in  favour  of 
his  styletted  oro-oesophago-gastric  tube,  which 


temporary   disappearance    of    ail    naked-eye 
objective   evidence   of    disease.      The   writer 


7s  Scale 


Fig.  13. — Showing  faulty,  inefficient  positions  of 
radium  apparatus  in  dilated  gullet  inserted  blindly 
without  endoscopic  guidance  and  without  dilata- 
tion of  the  stricture  by  bougieing  performed  under 
direct  vision^ 

can  be  fastened  to  the  teeth  and  retained 
temporarily  or  permanently  without  any  fear 
of  being  coughed  or  vomited  up  ;  it  is  inserted 
through  the  oesophagoscope  after  dilating  up 
the  stricture.  The  patient  is  first  of  all  fed 
with  liquids  by  a  funnel  through  the  tube, 
but  later  liquids  and  frequently  solids  pass 
readily  by  the  side  of  the  tube  owing  to  the 
bougie  effect  on  the  stricture.  This  form  of 
intubation  apparatus  is  equally  suitable  for 
cases  when  the  strictiire  is  at  the  entrance  to 
the  gullet  or  well  in  the  thorax ;  it  must, 
however,  be  passed  with  caution  in  malignant 
stricture  of  the  phreno-cardiac  portion  of  the 
oesophagus,  as  the  gullet  here  takes  a  marked 
curve  to  the  left,  and  the  lesser  sac  of  the 
peritoneum  has  been  more  than  once  perfor- 
ated by  instrumentation  in  this  region. 

The  most  recent,  and  probably  the  most 
valuable,  palliative  measure  which  has  been 
employed  in  cancer  of  the  gullet  is  the  appli- 
cation of  radium  salts  suitably  screened. 
The  remedy  is,  like  most  therapeutic  pro- 
cedures, an  uncertain  one,  but  where  the  dis- 
ease is  not  very  extensive,  and  the  radium  tube 
can  be  accurately  inserted  into  the  stricture 
by  means  of  the  oesophagoscope  aided  by  the 
X-ray  screen,  the  results,  though  probably 
only  temporary,  are  certainly  often  most 
effectual,  not  only  in  causing  subjective  relief 
of  symptoms  and  temporary  cessation  of 
the  dysphagia  and  expectoration,  but  also 
in  bringing  about  widening  of  lumen,  healing 
of  ulcers,  and  sometimes  even  leading  to  the 


'k  Scale 

FiGi  14. — Showing  radimii  tube  in  position  of  maxi- 
mum efficiency  in  strictured  malignant  gullet, 
inserted  through  oesophagoscope  and  position 
checked  by  the  X-ray  screen. 


Fig.  15. — Diagram  showing  the  author's  OEsophago- 
scope,  shaped  like  an  elongated  funnel  with  a 
lateral  slot  to  facilitate  removal  of  the  cesophago- 
scope  without  disturbing  the  platinum  capsule 
containing  radium  salt  with  its  flexible  silver  style. 

has  employed  this  method  in  conjunction  with 
Einzi  in  over  thirty  cases   of   gullet   cancer, 
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using  from  50  to  200  milligrammes  of  radium 
salt  screened  in  platinum  of  2  mm.  in  thickness, 
and  the  number  of  cases  in  which  there  was 
either  remarkable  or  substantial  improvement 
outnumbered  those  in  which  there  was  little 
or  no  benefit  in  the  proportion  of  two  to  one. 
The  question  of  appropriate  diet  in  various 
types  of  stricture  is  of  great  importance,  but 
space  does  not  admit  of  its  adequate  dis- 
cussion. Milk,  egg  and  milk,  thickened 
soups,  purees,  minced  tripe,  calves'  head  and 
fat  bacon,  custards  and  ice  creams  can  usually 
be  swallowed  in  intubated  cases  beside  the 
tube;  liquids  only  should  be  given  through 
the  tube.  W.  H. 

SURGICAL   DISEASES    OF    THE    TRACHEA 
AND    BRONCHI 

Stenoses  of  the  Trachea. — Cases  of  acute  ob- 
struction in  the  larger  air  passages,  characterized 
as  they  often  are  by  dyspnoea,  which  may 
rapidly  prove  fatal  imless  promptly  recognized 
and  relieved  by  appropriate  measures,  are 
amongst  the  most  responsible  with  which  the 
general  practitioner  has  to  deal,  and  they  often 
tax  his  acumen  and  surgical  resource  to  the 
utmost ;  moreover  an  irretrievable  and  deplor- 
able failure  to  rise  to  the  exigencies  of  the 
situation  often  leads  to  damage  of  reputation 
and  to  much  personal  annoyance  and  mental 
distress.  The  importance,  therefore,  of  a  first- 
rate  grasp  of  the  subject  matter  of  this  section, 
involving  serious  questions  of  life  and  death, 
cannot  be  too  clearly  emphasized  and  appre- 
hended. 

Lesions  of  the  windpipe  demanding  surgical 
treatment  are  almost  invariably  characterized 
by  more  or  less  narrowing ;  this  is  commonly 
due  to  extrinsic  compression  and  more  rarely 
to  intrinsic  contractions,  tumefactions,  growths, 
or  to  the  presence  of  foreign  bodies.  Although 
in  the  cadaver  the  tracheal  diameter  is  usually 
given  as  varying  from  three-quarters  of  an 
inch  to  one  inch,  in  the  living  subject,  on  account 
of  "  tonus,"  it  is  not  much  over  half  an  inch 
in  diameter.  The  lumen  in  chronic  conditions 
can  be  gradually  much  diminished  without 
causing  marked  symptoms,  whereas  acute 
stenosis  of  quite  moderate  degree,  e.  g.  in 
traumatic  and  other  forms  of  acute  oedema, 
may  give  rise  to  very  evident  respiratory  dis- 
tress and  stridor  with  spasmodic  exacerbations. 

The  chief  extrinfiic  causes  of  stenosis  are 
included  in  the  following  table  (modified  from 
St.  Clair  Thomson)— 

A. — Compression  in  the  neck  by — 

L  Enlargements  of  the  thyroid  gland  (in- 
cluding malignant  degeneration  and  thyroid 
tumours).  These  are  the  commonest  causes 
of  trachea]  stenosis  in  adults. 


2.  Enlarged  glands  (innocent  and  mahgnant). 

3.  New  growths  (innocent  and  malignant), 
other  than  those  of  the  thyroid. 

4.  Traumatism,  including  cut  throat,  strangu- 
lation and  violent  contusions,  fractures  and 
ruptures ;  these  also  lead  to  endotracheal 
tumefaction. 

B. — Compression  in  the  thorax  by — 

5.  Substernal  goitre. 

6.  Enlarged  glands  (inflammatory  o'  tuber- 
cular). 

7.  Extension  of  sublingual  and  cervical 
phlegmon  and  abscess ;  and  mediastinal  abscess. 

8.  Enlargement  and  abscess  of  the  thymus. 

9.  Subcutaneous  emphysema,  passing  into  the 
mediastinum  or  arising  therein  from  rupture  of 
trachea,  bronchi  or  gullet. 

10.  Mediastinal  groAvths,  which,  however, 
first  usually  affect  the  bronchi. 

11.  Foreign  bodies  in,  and  tumours  of,  the 
oesophagus  and  peri-oesophageal  abscess. 

12.  Aneurysm,  which  causes  pressure  stenosis 
at  first,  but  may  result  later  in  perforation  by 
absorption  of  the  tracheal  wall. 

Intrinsic  causes  include — 

1.  Foreign  bodies  (usually  inhaled). 

2.  Acute  oedematous  inflammation  from  diph- 
theria and  specific  fevers,  sometimes  leading  to 
perchondritis  and  erysipelas  spreading  down 
from  the  throat,  or  spreading  to  the  mucosa 
through  a  tracheal  wound. 

3.  Acute  inflammation  due  to  injuries, 
wounds,  corrosive  fluids  and  the  inhalation 
of  noxious  fumes. 

4.  Chronic  cicatrices  of  traumatic,  operative 
or  inflammatory  origin  and  frequently  associated 
with  adjacent  laryngeal  stenoses.  Post-opera- 
tive les'ons,  e.g.  from  tracheotomy,  laryngotomy 
and  intubation,  are  the  co.nmoner  causes  of  stenosis 
in  children. 

5.  Tertiary  and  more  rarely  secondary  syphi- 
litic lesions ;  and  exceptionally  tuberculomata, 
scleroma  and  leprosy.  Syphilitic  contractures 
constitute  the  commonest  stenotic  lesions  met  with 
in  adults. 

6.  Post-tracheotomic  granulomas  and  prim- 
ar37^  benign  growths,  which  are  of  the  same 
varied  character  as  those  met  with  in  the 
larynx,  though  very  uncommonly  observed; 
malignant  primary  new  growths  are  of  the 
extremest  rarity,  more  especially  carcinomata. 

7.  Carcinomata  are  fairly  frequently  found 
as  secondary  invasion  growths  extending  from 
the  contiguous  larynx,  gullet  or  thyroid  gland. 

8.  There  may  also  be  penetration  into  the 
tracheal  lumen  of  caseous  lymphatic  glands, 
thyroid  tumours  and  aneurysms. 

Symptoms.  The  revealing  signs  of  a  narrowed 
lumen,  either  from  external  pressure  or  internal 
lesions,  are  late  and  of  gradual  and  mild  onset 
in   chronic   conditions,    but   rapidly   developed 
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and  early  assuming  a  pronounced  character  in  ' 
acute  cases ;  they  comprise  in  the  latter  obvious 
dyspnoea,  sometimes  amounting  to  cyanosis, 
and  noisy  respiration  with  continuous  or  par- 
oxysmal stridor;  inspiration  and  expiration 
may  be  strididous,  but,  as  in  laryngeal  obstruc- 
tion, the  former  is  more  marked  but  has  not 
so  clear  and  metallic  a  character  as  larjaigeal 
stridor.  The  inexperienced,  however,  often  has 
considerable  difficulty  in  deciding  from  sjinp- 
toms  whether  the  obstruction  is  tracheal  or 
laryngeal,  and  many  a  high  and  ineffectual 
tracheotomy  has  been  performed  through  not 
eliminating  the  question  of  laryngeal  obstruc- 
tions by  means  of  the  laryngeal  mirror,  a  pro- 
cedure which  should  never  be  omitted  if  time 
permits  of  its  performance.  The  position  of 
the  patient's  head  and  neck  is  often  diagnostic, 
for  in  laryngeal  stenosis  the  chin  is  extended  and 
the  head  thrown  back  to  elevate  the  epiglottis 
and  open  the  vestibule  of  the  larjnix  by 
drawing  it  upwards  and  forwards  and  preventing 
up  and  down  movement  of  the  larjmx,  thus 
nearly  imitating  the  manoeuvre  adopted  by 
anaesthetists.  In  tracheal  obstruction  the  head 
and  neck  are  fixed  and  the  windpipe  and  larynx 
do  not  move  up  and  down  markedly  with 
respiration ;  in  acute  laryngeal  stenosis  excessive 
movement  is  the  rule,  but  in  tracheal  stenosis 
the  patient  does  not  extend  the  head,  as  in 
larjmgeal  stenosis,  but  holds  it  rigidly  upright 
with  the  chin  protruded,  so  as  to  avoid  an 
upward  tug  of  the  trachea.  Too  great  flexion  I 
of  the  head  and  neck  towards  the  sternum 
increases  respiratory  embarrassment  by  com-  • 
pressing  and  producing  an  anterior  curve  and 
even  a  kink  in  the  narrowed  cervical  trachea. 
In  bad  obstruction,  in  addition  to  cyanosis  and 
increased  stridor,  often  spasmodic  and  par- 
oxysmal in  character,  there  is  often  distension 
of  the  cervical  veins  and  indrawing  of  the 
supraclavicular  fossae.  Stethoscopic  examina- 
tion reveals  feeble  breath  sounds  in  the  lungs 
except  in  cases  where  the  tracheal  rhonchi 
mask  all  other  sounds. 

When  obstruction  comes  on  gradually,  as  in 
most  chronic  cases,  there  may  be  no  marked 
symptoms  with  a  degree  of  obstruction  which 
would  produce  urgent  symptoms  and  dangerous 
paroxysmal  spasms  in  an  acute  case,  thus  con- 
forming to  what  is  observed  in  laryngeal  stenosis. 
Three  stages  usually  mark  the  progress  of 
chronic  obstruction  :  (1)  Thus  there  may  be 
no  symptoms  except  on  exertion,  when  respira- 
tion is  laboured;  this  is  observed  in  many 
other  morbid  conditions  and  is  not  diagnostic ; 
(2)  the  stage  of  well-marked  noisy  respiration, 
the  voice  being  often  weak;  (3)  in  the  more 
advanced  stage  there  are  in  addition  paroxysms 
of  dyspnoea  with  loud  stridor. 

Tracheal  cases  are  sometimes   mistaken  for 


paroxysmal  asthma  in  those  instances  where 
there  is  usually  very  Httle  noisy  respiration  and 
dyspnoea  in  between  the  not  very  prolonged 
attacks  of  spasm,  stridor  and  respiratory  in- 
sufficiency. In  the  more  advanced  stages, 
however,  no  such  mistake  should  be  possible. 
Cough  may  be  absent,  frequent  or  paroxysmal. 
All  symptoms  are  apt  to  be  more  marked  at 
night,  and  fatal  dyspnoea  has  occurred  from 
malposition  of  the  head  and  neck  taking  place 
during  sleep. 

Diagnosis.  When  the  above  symptoms  point 
to  narrowing  of  the  tracheal  lumen  an  obvious 
possible  extrinsic  cause  may  be  apparent  on  a 
cursory  glance  at  the  neck,  e.  g.  goitre,  enlarged 
glands,  malignant  disease  or  evidence  of  trau- 
matism, or  there  may  be  a  history  pointing  to 
either  the  possibility  or  probability  of  an  im- 
pacted foreign  body.  Failing  such  a  cause  a 
thorough  examination  of  the  chest,  including 
radiographic  and  oesophagoscopic  inspection, 
may  reveal  one  or  more  of  the  obstructing 
factors  mentioned  under  heading  B,  p.  752. 
Radiography  is  especially  indicated  in  cases 
where  there  is  a  history  pointing  to  a  foreign 
body  (which  Avill  show  on  the  X-ray  screen), 
as  a  probable  cause  of  the  dyspnoea.  Radio- 
graphy would  show  whether  the  foreign  body 
was  really  in  the  air-passages  or  causing 
tracheal  stenosis  by  bulging  the  oesophago- 
tracheal  wall  when  impacted  in  the  upper 
half  of  the  gullet  ;  immediate  oesophago- 
scopic removal  would  then  be  indicated.  But 
before  resorting  to  such  measures  it  is  not 
merely  advisable,  but  usually  necessary,  to 
make  an  exammation  with  the  throat  mirror, 
illuminated  either  by  Kirstein's  headlight  or 
by  reflection  from  a  specially  brilliant  source 
of  light  from  a  forehead  mirror;  by  this  means 
we  are  not  only  able  to  exclude  laryngeal 
obstruction,  but  in  some  instances  the  image  of 
the  source  of  tracheal  obstruction,  e.  g.  a  foreign 
body  or  a  tumour  or  an  obvious  constriction 
of  the  lumen,  can  be  more  or  less  plainly  seen 
in  the  mirror. 

Mirror  tracheoscopy  differs  slightly  only  from 
indirect  laryngoscopy,  but  as  pointed  out  by 
Morell  Mackenzie  many  years  ago,  "  the  patient 
instead  of  inclinmg  his  head  backwards  should 
hold  it  upright,  or  bend  it  slightly  forwards,  at 
the  same  time  stretching  the  neck  a  little,  but 
not  throwing  the  chin  up  too  much.  He  should 
sit  rather  higher  than  for  laryngoscopy,  so 
that  the  chin  is  just  above  the  level  of  the 
observer's  eye."  The  mirror  must  be  held  in 
a  horizontal  position  and  much  farther  forward 
against  the  palate  than  in  laryngoscopy. 
Gleitsmann's  or  Horsford's  epiglottis  tractor 
is  useful  in  some  cases.  The  method,  though 
often  enabling  the  whole  anterior  wall  and  much 
of  the  lateral  walls  to  be  seen  in  healthy  subjects, 
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and  occasionally  revealing  clearly  a  tumour 
or  foreign  body  high  up  in  the  windpipe,  yet 
frequently  fails  in  cases  of  tracheal  stenosis 
on  account  of  the  intolerance  of  the  patients 
Avhen  there  is  any  considerable  respiratory 
embarrassment.  The  only  universally  efficient 
diagnostic  method  is  direct-vision  tracheoscopy 
through  an  endoscopic  tube  •with,  proximal 
illumination  by  means  of  either  Kirstein's 
forehead  lamp  or  of  Briinings'  handle-lamp,  or 
distally  illuminated  by  Einhorn's  method,  which 
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Fig.  1. — Passing  Briinings'  Tracheoscopic  Tube  through 
the  Larynx ;  for  bronchoscopy,  after  the  tracheal 
tube  has  been  passed  weU  into  the  windpipe,  a 
narrower  extension  tube  can  be  inserted  for  ex- 
ploring the  lower  air-passages. 

is  now  almost  exclusively  employed  by  Jackson. 
The  technique  of  peroral  direct  tracheoscopy 
is  practically  identical  with  direct-vision 
laryngoscopy  {quod  vide)  as  regards  the  prepara- 
tion of  the  patient  and  ansesthetization — local 
and  general — and  insertion  of  the  tube  mto 
the  vestibule  of  the  larynx.  General  anaes- 
thesia is  usually  advisable  for  most  serious  work 
when,  in  addition  to  diagnostic  inspection, 
endoscopic  treatment  is  to  be  carried  out. 
Skilled  endoscopists  can — ^in  most  instances — 
make  a  diagnostic  examination  in  adults  and 
youths,  and  often  also  in  older  children,  under 
local  anaesthesia  alone,  but,  generally  speaking, 
children  require  a  general  anaesthesia,  as  do  some 
nervous  females.  Chloroform  is  ordinarily  the 
anaesthetic  of  choice,  with  an  injection  of  scopo- 
morphine  in  adults  and  atropine  for  children 
to    reduce    excessive    secretion.     Intravenous 


ether  or  hedonal  is  a  luxury  which  is  of  course 
much  preferred  by  the  endoscopist  when  an 
experienced  anaesthetist  is  available,  and  it  is 
specially  indicated  in  debiUtated  subjects  \\ith 
weak  hearts  where  chloroform  is  better  avoided, 
and  where  the  choice  mostly  lies  between  the 
intravenous  method  and  open  ether  to  begin 
with  and  chloroform  or  C.  E.  mixture  later. 
Inhaled  ether,  especially  by  the  closed  method, 
so  often  irritates  inflamed  respiratory  passages 
that  it  is  best  avoided.  On  exposmg  the  glottis 
a  swab  saturated  with  a  ten  per  cent,  solution 
of  cocaine  may  have  to  be  passed  between  the 
cords  into  the  upper  part  of  the  trachea  in 
cases  where  previous  cocainization  has  not 
sufficiently  abolished  spasm  and  irritation;  the 
trachea  itself  is  often  fairly  insensitive  and  quite 
tolerant  to  endoscopic  examination,  but  in 
some  cases  further  cocainization  through  the 
tube  is  necessary.  The  objection  to  forcing 
swabs  any  distance  down  the  trachea  is  that 
pedunculated  growths  and  foreign  bodies  may 
be  detached  and  become  impacted  in  a  bronchus. 
Syringing  or  spraying  cocaine  through  the 
tube  is  therefore  exclusively  used  by  some 
endoscopists,  but  I  have  found  careful  swabbing 
more  efficient  in  irritable  cases.  The  tracheo- 
scope is  gently  insinuated  between  the  cords 
during  inspiratory  opening  of  the  glottis,  and 
by  slowly  inserting  the  tube  the  diagnosis  of 
anterior  or  lateral  compression,  deviation,  tume- 
faction, granulation,  ulceration,  stricture,  new 
growth,  foreign  body,  etc.,  can  usually  be  made 
with  celerity  and  certainty  by  a  skilled  observer. 
There  are  occasional  difficulties,  especially  in 
children,  due  to  cough,  spasm,  excessive  secre- 
tion, haemorrhage,  etc.,  which  may  cause  delay. 

Tracheotomic  or  lower  tracheoscopy  is  per- 
formed through  an  already  existing  tracheotomy 
ostium,  or  through  a  longitudinal  incision  ia 
the  trachea,  made  ad  hoc;  this  method  is  ex- 
tremely easy,  but  should  not  usually  be  resorted 
to  in  the  first  instance  for  mere  diagnostic 
inspection  of  the  trachea,  though  lower  tracheo- 
scopic procedures  are  in  some  conditions  those 
of  choice  in  carrying  out  certain  prolonged 
endoscopic  methods  of  treatment,  more  espe- 
cially in  infants  and  younger  children. 

Treatment.  This  may  include  one  or  more  of 
the  following  measures — 

1.  Surgical  removal,  as  far  as  may  be  practic- 
able, of  the  extrinsic  causes  of  compression  in 
the  neck  and  chest  mentioned  elsewhere. 

2.  Emergency  tracheotomy  below  the  thy- 
roid isthmus,  with  insertion  of  either  an  ordinary 
cannula  or  of  Konig's  long  flexible  cannula,  or  of 
a  rubber  tube,  capable  of  reaching  the  bifurca- 
tion, when  the  stricture  is  intrathoracic  and 
not  due  to  a  foreign  body ;  the  latter  shoukl  of 
course  be  immediately  removed  under  vision 
with  forceps  by 
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3.  Emergency  tracheotomic  tracheoscopy,  by 
means  of  a  cylindrical  or,  better  still,  funnel- 
shaped  endoscope,  inserted  through  the  cervical 
incision.  Foreign  bodies  are  sometimes  ejected 
through  the  held-open  tracheal  wound,  especially 
if  aided  by  cough  when  lying  on  a  couch  in 
the  prone  position  Avith  head  hanging  lower,  or 
on  inversion. 

4.  Per-oral  or  upper  tracheoscopy  for  removal 
of  foreign  bodies  and  limited  new  growths  and 
granulomata ;    also    for   dilation    of    strictures. 


Fig.  2.— Removal  of  a  Tracheal  PolyiDus  in  a  child  of 
seven  years,  under  chloroform,  through  a  tracheo- 
scopic  tube,  with  Home's  forceps  on  Krause's 
handle.     (Drawn  by  the  author.) 

In  infants  this  method  should  never  be  pro- 
longed beyond  a  few  minutes  on  account  of  the 
risk  of  causing  laryngeal  stenosis;  the  lower 
method  should  usually  be  resorted  to  in  children, 
more  especially  by  inexperienced  endoscopists. 

5.  Excision  of  growths  and  dilation  of 
strictures  through  a  cervical  incision  with  or 
\\ithout  the  aid  of  the  tracheoscope. 

6.  Long-continued  tracheostomy  by  a  long 
vertical  fissure,  the  skin  being  sewn  to  the 
mucosa  and  the  ostium  kept  open  for  months 
or  years  by  means  of  Hope's  winged  rubber  tube, 
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the  lower  end  of  which  extends  down  beyond 
the  stricture  and  the  upper  end  as  far  as  may  be 
necessary  within  the  larynx.  By  this  method 
the  stricture,  after  being  dilated  up  or  removed, 
can  often  be  prevented  from  recurring,  so  that 
the  ostium  can  be  eventually  closed  by  a 
plastic  double  skin  operation.  This  trache- 
osteal  fissure  operation  is  usually  carried  out  for 
post-operative  tracheal  stenosis  in  children 
involving  also  the  larynx,  and  the  incision 
usually  includes  laryngo-fissure  as  well.  These 
operations  aim  not  only  at  mechanically  re- 
lieving the  symptoms  following  on  stenosis, 
but  also  at  curing  the  condition.  The  treat- 
ment, however,  demands  a  special  technique, 
and  is  often  protracted  and  not  free  from  an 
immediate  and  remote  mortalitj'',  so  that  in 
extreme  cases  many  prefer  to  rely  on  more  or 
less  permanent  tracheotomy  cannulse,  with  or 
without  an  upwards  dilating  extension  to  the 
larjaix  (see  Tracheo-Laryngostomy ,  under  the 
head  of  Laryngeal  Stenosis,  Throat  Section). 

7.  Partial  resection  of  a  short  portion  of  the 
trachea  for  limited  cancer,  with  end-to-end 
anastomosis,  or  of  a  larger  exsection,  with 
suture  of  the  proximal  open  end  of  the  lower 
unoperated-on  portion  of  the  trachea  to  the 
skin  above  the  sternal  notch. 

8.  Treatment  by  drugs  administered  by  the 
mouth  or  hypodermically,  or  appHed  locally  as 
pigment,  sprays,  inhalations,  etc.,  is  almost 
identical  with  similar  measures  as  applied  to 
lar\aigeal  stenosis,  to  which  section  the  reader 

referred.     Inhalations  of  chloroform  or  of 


IS 


are    some- 


chloral-chloroform  or  of  oxygen 
times  useful  during  paroxysms.  After  pahia- 
tive  relief  of  syphilitic  strictures  by  a  tracheal 
cannula,  its  employment  can  often  be  dispensed 
with  after  carrying  out  the  modern  treatment 
by  salvarsan,  reinforced  by  cervical  inunctions 
of  mercury.  Iodides  are  liable  to  cause  oedema, 
as  in  laryngeal  obstruction,  but  are  safe  when 
tube  is  worn  (see  Treatment  by  Drugs  of 


a 


Laryngeal  Stenosis,  Throat  Section). 

Tracheotomy  and    Tracheoscopy.    Emergency 
tracheotomy — A\ith  or  without  insertion  of  an 
appropriate    cannula   {tracheostomy) — requires 
more  detailed  description  in  view  of  its  frequent 
demand  and  the  vital  importance  of  its  being 
carried    out    correctly    and   with   the   greatest 
possible    celerity    compatible    \\dth    efficiency. 
When    in    a    hurry    inexperienced    operators 
sometimes    unthinkingly   perform    the    easier 
operation  of  inter-crico-thyroid  laryngotomy  by 
transfixing  the  skin  and  then  inserting  a  sharp- 
pointed    pair   of    scissors    curved    on    the    flat 
through  the  cricoid  membrane  (Bond's  method) 
and   inserting  a  special  cannula.     This   is  un- 
suitable for  even  the  majority  of  cases  of  laryn- 
geal   obstruction,  excepting    perhaps    foreign 
bodies,  and    should    be   restricted    mostly    for 
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operations  in  the  mouth  and  phanaix  to  enable 
the  larynx  to  be  plugged ;  moreover  the  cannula 
is  unhkely  to  reach  far  enough  down  to  relieve 
tracheal  obstruction.  In  fact  a  high  and  even 
a  medium  tracheotomy  is  contra-indicated 
unless  one  is  quite  certain  that  the  stenosis  is 
in  the  larynx  or  Hmited  to  the  upper  third  of 
the  trachea.  The  routine  method  in  tracheal 
obstruction  of  unknoAvn  position  is  a  moderately 
low  tracheotomy  carried  out  below  the  isthmus 
of  the  thyroid.  As,  however,  the  higher 
operation  is  often  the  one  of  choice  in  laryngeal 
obstruction  with  slight  extension  to  the  trachea, 
it  may  convenient]}'  be  described  here. 

Emergency  high   tracheotomy  should   be   per- 
formed   under   local    anaesthesia    (eucaine    and 
adrenalin    injected     subcutaneously)     if    time 
permits;    general    anaesthesia    often    increases 
spasm  and  dyspnoea  not  only  in  tracheal  but 
in  larjTigeal  stenosis,  and  the  tendency  of  the 
present  day  is  to  avoid  even  chloroform ;  ether, 
except  by  the  intravenous   method,  is  contra- 
indicated.     In     an     emergency,     however,     to 
relieve  asphyxia,  from  whatever  cause,  in  laryn- 
geal and  upper  tracheal  stenosis,  the  windpipe 
has  at  times  to  be  opened  without  a  moment's 
delay,  and  then  recourse  to  anaesthesia  in  any 
form  is  out  of  the  question.     No  time  should 
be  lost  in  even  attempted  cleansing  of  the  skin. 
The  larynx  is  seized  by  the  left  hand,  the  thumb 
and  second  finger  being  forced  downwards  and 
behind  it  as  far  as  possible ;  this  tends  to  dis- 
place  the   trachea   prominently   forwards   and 
upwards   and   tenses   the   skin   and   superficial 
tissues  which  overlie  the  trachea  and  facilitates 
their  severance ;  if  the  nail  of  the  index  finger 
is  at  the  same  time  made  to  press  against  the 
lower  border  of  the  cricoid  it  acts  as  a  guide 
both  as  to  the  position  and  direction  of  the 
trachea  and  for  the  stab  with  a  sharp  knife, 
which  is  made  about  half  an  inch  below  this 
point  straight  through  into  the  trachea ;   the 
knife  is  then  made  to  cut  through  two  or  three 
rings  of  the  trachea,  either  in  an  upward  or 
downward  direction  according  to  the  distance 
from  the  cricoid  at  which  the  stab  has  been 
made,  and  the  incision  in  the  skin  and  sub- 
cutaneous   strictures    is    with    the    same    cut 
slightly  enlarged  ;  the  index  finger-nail  is  pressed 
down  to  the  slit  trachea,  the  knife  withdrawn  and 
either  a  cannula  inserted  direct  or  else  a  dilator 
is  first  inserted,  guided  by  the  finger  into  the 
slit  in  the  trachea,  and  the  cannula  subsequently 
intrcduced  at  leisure.     Novices  often  succeed 
only  in  inserting  the  cannula  in  the  deep  tissues 
either  over  or  beside  the  trachea,  more  especially 
in    median    and   lower    tracheotomy.     Should 
there  be  much  bleeding  from  wovmding  of  the 
thyroid   isthmus,    the   skin   incision    should,  if 
necessary,  be  enlarged  with  the  knife  upwards 
and    do\\n"\\'ards     and     laterally     by    forcibly 


digging  in  retractors  and  pulling  on  them; 
bleeding  vessels  are  seized  with  forceps,  and  if 
the  isthmus  has  to  be  dealt  with  a  pair  of 
partially  open  Spencer  Well's  forceps  are  forced 
down  each  side  of  the  trachea,  catching  up  the 
isthmus  at  two  spots  ;  which  can  then  be  severed 
in  the  middle  and  each  half  tied.  It  must 
clearly  be  understood  that  these  somewhat 
rough  but  rapid  procedures  apply  only  to  cases 
where  the  windpipe  has  to  be  opened  with  the 
greatest  possible  expedition  to  avoid  impending 
death  from  asphyxia  from  whatever  cause. 
When  there  is  time  to  operate  under  either 
general  or,  preferably,  local  anaesthesia  a  longer 
skin  incision  and  a  deliberate  vertical  dissection 
can  be  made  through  the  subcutaneous  fat 
and  fasciae  and  muscular  layers  till  the  anterior 
aspect  of  the  tracheal  rings  is  exposed,  pro- 
minent veins  being  either  avoided  or  ligatured. 
The  isthmus  of  the  thjo-oid  can  be  pulled  down 
in  the  high  operation,  or  severed  and  ligatured 
in  median  tracheotomy,  or  pulled  up  in  the  lower 
operation ;  the  trachea  should  then  be  steadied 
by  a  sharp  hook  and  the  tracheal  rings  divided 
from  below  upwards  at  leisure  after  all  serious 
bleeding  has  been  checked.  When  a  tracheo- 
tomy has  merely  been  performed  for  a  foreign 
body  or  growth  the  hole  is  not  kept  open  by  a 
cannula,  but  is  allowed  to  close  up. 

Tracheostomy  is  the  correct  term  to  apply 
when,  the  trachea  having  been  opened  for  what- 
ever purpose,  instead  of  closing  it  as  in  pure 
tracheotomy,  it  is  desired  to  maintain  (1)  a 
round  ostium  in  the  trachea,  either  temporarily 
or  for  a  prolonged  period  by  means  of  an  angular 
cannula  {minor  tracheostomy),  or  (2)  a  long,  wide 
fissure  kept  open  by  means  of  a  straight  rubber 
laryngo -tracheal  tube,  with  a  view  to  overcoming 
extensive  stenosis.  This  latter  long-mamtamed 
state  of  affairs  may  be  described  as  major  or 
fissure  tracheostomy,  and  when  combined  as  it 
usually  is  with  larjmgo-fissure  it  is  known  either 
as  tracheo-laryngostomy  or  larjTigo-trache- 
ostomy  (see  Laryngeal  Stenosis,  Throat  Section). 

In  tracheostomy  for  acute  disease  the  use  of 
the  cannula  should  be  given  up  at  the  earliest 
possible  moment. 

Displacement  tracheostomy  is  performed  in 
connection  with  the  operation  of  excision  of  the 
larynx  for  carcinoma ;  one  or  more  rings  are 
usually  excised  with  the  larynx  and  the  rest  of 
the  cervical  trachea  is  then  carefully  freed  from 
the  gullet  and  brought  out  through  a  separate 
hole  in  the  skin  above  the  suprasternal  notch 
and  attached  by  sutures.  A  cannula  can  often 
subsequently  be  dispensed  with  after  the  ostium 
becomes  cicatrised  and  consolidated. 

Surgical  Diseases  of  the  Bronchi.  —  Opera- 
tions on  the  bronchi  are  almost  entirely  re- 
stricted to  dealing  with  (1)  foreign  bodies,  (2) 
papillomata    and    other  benign    growths,    and 
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(3)  -with  bronchial  stricture  in  association  with 
localised  bronchiectasis.  These  conditions  can 
be  operated  on  in  the  same  way  as  similar  ones 
in  the  trachea  by  endoscopic  means  either  by 


A\ 


Fig.  3.— Diagram  (by  the  author)  designed  to  show 
the  method  of  inserting  a  modified  Killian  tracheo- 
bronchoscopic  tube  in  a  child  with  the  aid  of 
Hill's  large  slotted  direct-vision  laryngoscope.  The 
shghtly  bevelled  distal  end  of  the  bronchoscope 
is  not  shown.  The  head  of  the  latter  instrument 
is  smaller  than  in  Killian's  tubes  to  enable  it  to 
pass  easily  through  the  laryngoscope;  the  slot 
in  the  latter  enables  it  to  be  removed  after  the 
tracheo-bronchoscope  has  entered  the  trachea. 
Bninings'  handle-lamp  is  then  shifted  from  the 
former  to  the  latter. 

'per -oral  bronchoscopy,  an  extension  of  upper 
tracheoscopy,  the  endoscope — preferably  a 
Kilhan  tube  for  the  larger  bronchi— being  passed 
by  an  expert  through  the  mouth,  larynx  and 
trachea  into  the  bronchial  tubes.  Eor  infants 
and  younger  children— and  in  older  ones  where 
endoscopic  procedures  are  hkely  to  be  pro- 
longed—the far  easier  method  of  tracheotomic 
broncJioscopy  through  an  incision  in  the  trachea 
is  to  be  preferred  in  order  to  avoid  the  risk  of 


producing  traumatic  laryngeal  tumefaction. 
It  is,  moreover,  the  more  suitable  for  the  in- 
experienced bronchoscopist  in  all  cases.  In 
order  to  reach  the  smaller  branches  of  the  main 
bronchi  it  is  an  advantage  to  employ  Briinings' 
specially  long  form  of  bronchoscope  with  a  short 
extension  tube.  In  tracheotomic  bronchoscopy 
it  will  be  found  easier  to  work  with  elongated 
endoscopic  funnels  with  the  handle  lamp  ex- 
centricaJly  attached,  rather  than  Avitli  the  usual 
cylindrical  tubes,  as  with  the  funnels  much  of 
the  forceps  lies  to  the  right  of  the  line  of  vision 
and  one  can  often  watch  the  jaws  of  the  forceps 
more  distinctly,  moreover,  a  larger  endoscope 
can  of  course  be  accommodated  in  the  trachea 
without  causing  injury  from  mere  pressure 
than  is  possible  by  the  narrower  per-laryngeal 
route,  where  endoscopic  funnels  are  contra- 
indicated.  In  deahng  with  dense  foreign  bodies 
difficult  to  localise  bronchoscopy  should  be  per- 
formed on  the  X-ray  table,  the  distal  end  of 
the  endoscope  being  guided  to  the  embedded 
foreign  body  by  the  aid  of  the  screen  (Tilley's 


Fig.  4.— Author's  diagram  showing  the  two  methods 
of  Bronchoscopy.  K;T.  =  Killian's  tube  passed 
through  the  mouth  and  larynx  for  removal  of  a 
foreign  body  in  the  first  hyparterial  branch  of  the 
left  bronchus,  which  is  straightened  out  by  dis- 
placing F.B.  to  f.b.,  which  the  elasticity  of  the 
lung  permits.  F.E.  =  Hill's  endoscopic  funnel 
employed  in  per-tracheotomic  bronchoscopy  for 
removing  a  foreign  body  at  bottom  of  right 
bronchus;  there  is  only  slight  lateral  bronchial 
displacement.  Briinings'  hand-lamp  and  Killian's 
forceps  are  shown  in  use. 

method).  Different  forceps  ends  have  to  be 
employed  according  to  the  nature  of  the  foreign 
body,   and    a    strong  suction  apparatus,  such 
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as  Senorans',  serves  not  only  to  remove 
excessive  secretions,  but  in  some  instances 
vegetable  substances  have  been  extracted  by 
this  means.  For  details  of  technique  special 
monographs  must  be  consulted. 

In  bronchiectasis  the  cavity  can  be  emptied 
by  suction  and  even  washed  out  after  the  stric- 
ture above  has  been  dilated,  and  such  a  stricture, 
even  when  cicatricial,  has  been  successfully 
cured  by  the  temporary  retention  of  a  gold 
bronchial  intubation  apparatus. 

Further  methods  include  thoracotomic  opera- 
tions, performed  after  a  fairly  large  incision  in 
the  chest  wall  such  as — 

Digital  palpation  of  the  lung  to  localise  a  hard 
foreign  body  in  a  secondary  or  tertiary  bronchus 
and  expression  upwards  towards  the  end  of  the 
bronchoscope  inserted  through  a  tracheal  in- 
cision. Sauerbruch's  negative  pressure  chamber 
or  a  special  inflating  arrangement  to  prevent 
undue  collapse  of  the  lung  is  advisable. 

Pneumotomy  through  a  lateral  thoracotomy 
has  been  successfully  performed  with  Paquelin's 
cautery  and  the  foreign  body  removed  after 
being  pushed  as  near  as  possible  to  the  periphery 
of  the  lung  by  endoscopic  means ;  the  hole  in 
the  lung  is  then  ligatured  and  the  chest  incision 
closed  after  the  lung  has  been  fully  inflated. 

Posterior  mediastino-thoracotomy  does  not 
attempt  to  approach  the  bronchial  passages 
through  the  lateral  aspects  of  the  pleural 
cavities  as  in  the  above  operation,  but,  as  the 
nomenclature  suggests,  from  behind.  It  has 
hitherto  always  been  attended  with  fatal 
results  (see  Surgery  of  the  Thorax).        W.  H. 

SURGERY   OF   THE    CHEST 

Diseases  of  the  Chest  Wall.  —  Most  of  the 
diseases  of  the  chest  wall  are  to  be  treated  on 
the  principles  which  guide  us  in  the  treatment 
of  similar  affections  in  other  parts  of  the  body, 
and  require  no  special  consideration  here. 
Acute  inflammatory  diseases,  such  as  abscess 
in  the  soft  parts,  or  necrosis  of  ribs  and  sternum, 
must  be  treated  by  free  incision  and  open 
dressing.  Innocent  tumours,  such  as  exostoses, 
must  be  excised,  either  with  or  without  a  portion 
of  the  bone  from  which  they  spring.  If  a 
portion  of  a  rib  has  to  be  excised,  special  care 
must  be  taken  not  to  open  the  pleural  cavit}- , 
the  thin  healthy  pleura  of  such  cases  being 
easily  wounded.  Malignant  tumours,  such  as 
sarcoma,  if  small  and  primary,  may  occasionally 
be  treated  by  excision,  as  may  also  exceptional 
cases  of  recurrent  carcinoma  following  removal 
of  the  breast.  In  many  of  these  cases,  however, 
the  pleura  -will  be  found  to  be  involved,  and 
unless  the  operator  is  fortunate  enough  to  be 
able  to  operate  with  the  help  of  an  intra- 
pulmonary  pressure  apparatus,  a  pneumothorax 


will  be  produced,  and  the  operation  will 
probably  have  done  more  harm  than  good. 
Tuberculous  abscess  of  the  chest  wall  comiected 
with  caries  of  rib  or  sternum  is  a  common 
disease  which  generally  requires  very  active 
treatment.  The  abscess  must  be  opened,  all 
caries  portions  of  rib  or  sternum  must  be  freely 
excised,  and  the  whole  of  the  suppuration  area 
widely  exposed  and  then  treated  as  an  open 
wound.  Unless  this  is  done  very  thoroughly 
suppuration  will  continue,  fresh  sinuses  aatII 
form,  and  the  case  \\'A\  eventually  become 
incurable. 

Wounds  limited  to  the  chest  Mall  may  be 
serious  if  they  involve  an  intercostal  or  the 
internal  mammary  artery.  In  such  a  case  the 
wounded  artery  must  be  freely  exposed,  if 
necessary  by  removing  a  piece  of  rib  or  cartUage, 
and  then  securely  tied. 

Recent  wounds  which  involve  the  pleiu"a, 
if  quite  small,  may  be  treated  by  simple  closure 
with  an  antiseptic  dressing.  If  large,  the 
edges  of  the  wounded  pleura  must  be  accurately 
united  with  fine  sutures.  The  contiguous  ribs 
may  have  to  be  drawn  together  by  stout  sutures 
to  facilitate  the  sutm'e  of  the  pleura.  Anj^  air 
that  has  already  entered  the  plem-a  is  usually 
quickly  absorbed.  If  there  is  much  intra- 
pleural pressure  the  air  may  be  removed  by 
means  of  an  aspirator.  If  serious  sepsis  has 
already  occurred  the  pleural  cavity  may  have 
to  be  drained  later. 

Still  more  serious  wounds  which  involve  the 
thoracic  viscera  and  are  accompanied  by 
extensive  haemorrhage  into  the  pleural  cavity 
must  be  treated  by  freely  opening  the  chest. 
The  wound  of  the  lung  or  heart  must  then  be 
searched  for,  and  closed  by  sutures  passed 
deeply  into  the  substance  of  the  injured  organ. 
In  the  case  of  a  m  ound  of  the  heart,  interference 
must  be  prompt  if  life  is  to  be  saved.  A  large 
flap  must  be  turned  back,  portions  of  ribs  and 
cartilages  removed,  and  the  pericardium  laid 
freely  open.  After  removal  of  the  blood  from 
the  pericardium  the  Mound  of  the  heart  is  to 
be  sutured  Mith  stout  catgut.  The  cut  peri- 
cardium is  then  accurately  sutured  and  the 
flap  of  thoracic  wall  replaced  and  sutured, 
preferably  without  drainage.  Many  wounds 
of  the  heart  have  thus  been  treated  with  success. 
To  discover  a  wound  in  a  collapsed  lung  is 
often  a  difficult  matter,  and  in  such  a  case  the 
use  of  an  intrajDulmonary  pressure  apparatus, 
if  available  (which  it  seldom  is),  affords  great 
help. 

Pleural  Effusions.  —  Large  serous  effusions 
into  the  pleura,  unless  shoeing  signs  of  rapid 
absorption,  must  be  treated  by  tapping  Avith 
an  aspirator.  If  a  large  pleural  effusion  is 
allowed  to  remain  untreated,  the  collapsed 
lung  becomes    bound  down  bv  adhesions  and 
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its  re-expansion  is  rendered  difficult  or  impos- 
sible. The  aspirating  trocar  should  be  inserted 
in  the  middle  of  an  intercostal  space  to  avoid 
•wound  of  the  intercostal  artery  or  its  main 
branch,  -which  lie  close  to  the  ribs.  The 
treatment  of  collections  of  pus  within  the  pleura 
depends  upon  the  nature  of  the  infection.  In 
some  cases  of  quiet  empj-ema,  such  as  tuber- 
culous and  pneumococcal  infections,  it  may  be 
desirable  to  treat  the  case  by  repeated  aspira- 
tion without  incision  of  the  chest  wall.  In 
most  cases,  however,  an  empyema  must  be 
incised  and  drained.  To  drain  the  ple^^ral 
cavity  an  intercostal  space  should  be  incised 
midway  between  the  ribs,  and  care  should  be 
taken  to  tie  all  bleeding  points  securely,  lest 
a  serious  and  perhaps  fatal  haemorrhage  take 
place  into  the  pleural  cavity. 

In  many  cases  it  is  preferable  to  make  the 
incision  directly  over  and  down  to  a  rib.  After 
ligature  of  all  bleeding  points  the  periosteum 
is  rapidly  and  carefully  stripped  o2  the  rib  (a 
closed  pair  of  dissecting  forceps  answers  the 
purpose  well  in  the  absence  of  a  proper  periosteal 
elevator)  and  a  portion  of  rib,  usually  one  to  two 
inches  in  length,  is  removed  with  bone  forceps. 

A  perforated  drainage  tube  of  sufficient  size 
is  then  inserted,  and  care  must  be  taken  either 
to  use  a  tube  with  a  flange,  or  else  to  fix  the  tube 
with  a  safety  pin  or  some  similar  contrivance, 
to  prevent  it  from  slipping  into  the  pleural 
cavity.  (If  a  drainage  tube  has  been  lost,  and 
a  suspicion  exists  that  it  is  in  the  pleural 
cavity,  X-rays  afford  the  best  means  of  local- 
ising it.) 

After  the  pus  has  been  evacuated  the  wound 
must  be  dressed  frequently  with  scrupulous 
antiseptic  precautions  to  prevent  further  in- 
fection. Irrigation  of  the  pleural  cavity  is  not 
generally  desirable  except  in  very  septic  cases. 

It  must  never  be  forgotten  that  a  free  opening 
into  the  pleura  leads  to  collapse  of  the  lung. 
At  an  early  stage  of  the  after-treatment  steps 
must  be  taken  to  prevent  this. 

A  good  method  is  to  fix  a  large  square  of 
thin  gutta-percha  tissue  over  the  wound,  so  as 
to  make  the  opening  valvular.  Air  and  pus 
are  thus  allowed  to  escape  during  expnation, 
while  the  entrance  of  air  during  inspiration  is 
hindered  by  the  gutta-percha  flap. 

In  the  later  stages  of  the  treatment  expansion 
of  the  lung  is  favoured  by  blowing  into  a  bottle 
and  other  respiratory  exercises. 

If  in  spite  of  the  above  precautions  a  pleural 
fistula  persists  and  the  cavity  shows  no  sign  of 
contracting,  active  measures  must  be  adopted, 
before  the  lung  is  permanently  and  irretrievably 
bound  down  by  adhesions. 

If  the  lung  cannot  be  made  to  expand  and 
close  the  cavity  in  the  pleura,  the  ribs  must  be 
resected  over  a  sufficiently  •o'ide  area  to  allow 


the    chest   Avail   to   fall   in   towards   the   lung. 
(Estlander"s  operation  and  modification  of  it.) 

If  these  operations  are  to  be  of  any  use  they 
must  be  extensive,  and  care  must  be  taken  to 
perform  them  quickly  and  to  arrest  all  haemor- 
rhage as  thoroughly  and  speedily  as  possible. 
It  is  often  necessary  to  turn  up  a  huge  V- 
shaped  flap  of  soft  parts  together  with  the 
scapula,  and  to  resect  the  ribs  from  the  second 
to  the  tenth.  Such  operations  are  generally 
very  severe,  but  are  nevertheless  urgently 
demanded  in  really  bad  and  intractable  cases. 

Localised  Empyema. — Before  operating  upon 
a  case  of  this  kind,  the  fullest  possible 
information  as  to  the  situation  and  size  of  the 
empyema  must  be  obtained  by  careful  physical 
examination  of  the  chest.  This  examination 
should  be  made  not  mertly  by  the  physician, 
but  also  by  the  surgeon  who  is  about  to  operate. 
It  should  be  a  rule  that  the  chest  is  not  to  be 
opened  in  such  a  case  unless  the  exploring 
needle  has  revealed  the  presence  of  pus  imme- 
diately before  the  incision  is  made.  Indeed 
the  exploring  needle  should  be  left  in  situ  to 
act  as  a  guide.  Unless  the  above  rule  be  followed 
it  is  quite  easy  to  miss  a  smaU  collection  of  pus. 
To  open  the  healthy  pleura  and  to  miss  the 
empyema  is  a  serious  mistake. 

The  incision  should  be  made  as  nearly  as 
possible  in  the  centre  of  the  suspected  area  of 
suppuration.  The  subsequent  steps  of  the 
operation  are  similar  to  those  described  for 
the  more  extensive  empyema. 

Freund's  Operation  of  chondrotomy  for 
pulmonary  emphysema. — The  object  of  this 
proceeding  is  to  lessen  the  rigidity  of  the  chest 
and  so  to  favour  respiratory  movements.  It 
is  suitable  only  for  those  cases  of  emphysema 
which  are  believed  to  be  due  to  a  primary 
calcification  of  the  rib  cartilages.  An  incision 
is  made  on  each  side,  a  finger's  breadth  outside 
the  external  margin  of  the  sternum,  from  the 
second  to  the  sixth  rib,  down  to  the  pectoral 
muscle.  The  fibres  of  the  latter  are  then 
separated  by  blunt  dissection,  the  perichon- 
drium is  incised  and  about  half  an  inch  of  each 
costal  cartilage  is  removed  with  bone  forceps. 
It  is  not  an  operation  that  can  strongly  be 
recommended,  but  it  is  not  a  severe  one,  and 
appears  to  be  beneficial  in  some  cases. 

Operations  upon  the  Lung. — Apart  from  tuber- 
culous affections,  the  principal  diseases  of  the 
lung  for  which  operation  is  demanded  are 
abscess,  gangrene,  bronchiectasis  and  hydatids. 
In  all  these  cases  the  most  careful  physical 
examination,  including  that  by  X-rays,  should 
be  made  before  any  operation  is  undertaken, 
in  order  to  obtain  the  most  complete  information 
as  to  the  exact  situation  and  size  of  the  cavity 
which  it  is  desired  to  evacuate. 

The  larger  the  cavity  and  the  nearer  it  is  to 
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the  surface,  the  more  easy  will  it  be  to  open. 
Cavities  at  the  base  are  naturally  more  satis- 
factory to  treat  than  those  situated  in  less 
accessible  situations.  The  presence  of  adhesions 
between  the  affected  area  and  the  parietal  pleura 
render  the  operation  much  safer,  but  as  they 
are  frequently  absent,  and  even  if  present  can 
seldom  be  diagnosed  with  certainty,  it  is 
generally  best  to  proceed  on  the  assumption  that 
they  are  not  present.  To  open  a  suppurating 
cavity  in  the  lung  through  the  non-adherent 
pleura,  or  through  recently  formed  and  slight 
adhesions,  is  generally  to  court  disaster.  The 
lung  will  recede  from  the  chest  wall,  and  the 
foul  contents  of  the  cavity  escape  and  set  up 
a  septic  pyopneumothorax  which  is  only  too 
likely  to  lead  to  the  death  of  the  patient.  To 
avoid  this  catastrophe  care  must  be  taken  to 
suture  the  lung  to  the  chest  wall  before  the 
pleura  is  incised.  After  removal  of  portions  of 
one  or  more  ribs,  stout  sutures  of  catgut  or  silk 
are  passed  deeply  into  the  substance  of  the 
lung  all  round  the  area  which  it  is  proposed  to 
incise.  The  lung  is  thus  firmly  anchored  to  the 
chest  wall  and  cannot  recede.  The  pleura  and 
lung  are  then  cautiously  incised  until  the 
cavity  is  reached.  A  large  drainage  tube  is 
inserted,  and  the  cavity  may  also  be  lightly 
packed,  if  necessary,  with  iodoform  gauze. 
Irrigation  should  not  be  done  for  fear  of  the 
fluid  making  its  way  into  the  bronchi  and 
drowning  the  patient. 

Bronchi ectatic  cavities  are  usually  much  less 
answerable  to  treatment  by  drainage  than 
single  abscess  of  the  lung  such  as  that  which 
commonly  supervenes  after  pneumonia.  The 
former  are  rarely  of  large  size  and  being  usually 
multiple  are  not  easily  drained. 

Hydatids  of  the  lung  usually  require  direct 
incision  after  suture  of  the  lung  to  the  chest 
wall.  Aspiration  of  a  hydatid  is  a  dangerous 
practice,  as  it  is  likely  to  lead  to  sudden  rupture 
into  the  bronchi  and  drowning  of  the  patient. 

Operations  for  Tuberculous  Disease  of  the  lungs 
are  rarely  required.  They  may  be  divided  into 
two  classes :  (1)  those  whose  object  is  to  produce 
local  collapse  of  the  lung  and  thus  encourage 
fibrosis  and  healing  of  the  affected  area,  and 
(2)  those  which  aim  at  draining  a  suppurating 
cavity. 

1.  Under  this  heading  must  be  mentioned 
the  injection  of  nitrogen  gas  into  the  pleural 
cavity.  An  incision  is  made  down  to  the  pleura. 
A  trocar  and  cannula  connected  with  a  reservoir 
of  gas  is  then  carefully  inserted  into  the  pleural 
cavity  and  gas  allowed  to  stream  gently  between 
the  two  layers  of  pleura.  For  the  success  of 
this  proceeding  it  is  essential  that  pleural 
adhesions  do  not  exist  and  that  the  opposite 
lung  be  healthy. 

Sauerbruch   recommends   that   from   500   to 


1000  c.c.  of  gas  be  injected.  The  proceeding 
must  be  repeated  at  first  every  few  days,  then 
every  few  weeks,  and  carried  on  for  many 
months.  At  the  first  operation  only  is  an 
incision  necessary.  The  subsequent  injections 
are  made  by  simple  puncture. 

The  other  method  of  causing  pulmonary 
collapse  is  by  resection  of  ribs.  "      , 

Portions  of  two  or  three  ribs  immediately 
overlying  a  cavity  may  be  resected  so  as  to 
allow  the  walls  of  the  cavity  to  fall  together. 
Or  many  ribs  may  be  resected,  with  the  object 
of  inducing  a  more  or  less  general  collapse  of 
the  lung.  , 

It  is  claimed  for  such  operations  that  fever 
and  expectoration  diminish  and  that  the  general 
condition  of  the  patient  undergoes  marked 
improvement. 

On  the  other  hand  it  need,  scarcely  be  said     I 
that  the  proceeding  is  a  severe  one  and  involves 
grave  risk  to  life  from  pneumonia,  heart  failure, 
or  dyspnoea.     As  the  affected  portion  of  lung     ' 
is  usually  the  apex,  it  is  the  upper  ribs  that     ; 
usually  have  to  be  resected,  through  an  incision     i 
carried  along  the  clavicle  and  down  the  sternum, 
thus  permitting  the  turning  outwards  of  a  flap     j 
of  soft  parts.  i 

Pneumonia   is   particularly   likely   to   follow     , 
resection   of   ribs   in   this   region.     It   is   said, 
however,  that  if  a  resection  of  three  or  four  of 
the  lower  ribs  is  first  carried  out  as  a  preliminary 
proceeding  the  liability  to  this  complication  is     i 
lessened.     In  any  case,  however,  the  immediate     ; 
effect  of  the  operation  is  likely  to  be  the  pro-     j 
duction    of    dyspnoea    and    cyanosis    and    the     | 
patient  may  succumb.  > 

2.  Drainage  of  phthisical  cavities  is  an  opera- 
tion which  probably  ought  to  be  performed 
somewhat  more  frequently  than  it  is  at  present. 
The  conditions  favourable  for  it  are,  however, 
not  often  met  with.  The  cavity  should  be  a 
single  one  of  considerable  size  and  the  remainder 
of  the  lung  should  be  fairly  healthy.  WTien 
there  is  much  fever  due  to  retention  of  pus  in 
an  ill-drained  cavity  the  result  of  the  operation 
is  most  likely  to  be  beneficial. 

The  proceeding  is  very  similar  to  that  for 
draining  a  non-tuberculous  abscess,  but  it  is 
more  likely  that  adhesions  will  be  found,  and 
there  is  consequently  less  risk  of  the  superven- 
tion of  pyopneumothorax. 

Fneumectomy. — Removal  of  large  portions  of 
a  lung,  or  even  of  a  w-hole  lung,  is  an  operation 
that  has  been  performed  for  tubercle,  actino- 
mycosis, tumour  and  other  conditions.  It  is, 
however,  a  rare  and,  at  present,  scarcely  a 
justifiable  proceeding. 

Operations  upon  the  Mediastina — 

Anterior  Mediastinum.  Substernal  tumours, 
both  cystic  and  solid,  may  often  be  removed 
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,,vithout  much  difficulty  through  a  transverse 
incision  at  the  root  of  the  neck  just  above  the 
?pisternal  notch.  Hydatids,  dermoids  and 
jitrathoracic  goitres  have  all  been  successfully 
dealt  Avith  by  the  author  through  such 
an  incision.  Tumours  of  the  thymus  gland, 
?nlarged  lymphatic  glands  and  other  solid 
growths  deeply  seated  behind  the  sternum  may 
!be  dealt  with  by  direct  incision  through  the 
sternum.  The  manubrium  sterni  may  be 
removed  by  saA^ing  the  sternum  transversely 
opposite  the  third  intercostal  space  and  cutting 
through  the  costal  cartilages  and  sterno- 
clavicular joints.  Or  the  upper  part  of  the 
sternum  may  be  sawn  through  vertically  in 
the  middle  line  and  the  tAvo  halves  drawn 
forcibly  asunder,  after  transverse  division  of 
the  sternum. 

By  either  method  free  access  is  obtained  to 
the  mediastinum.  The  internal  mammary 
arteries  should  be  tied  and  care  taken  not  to 
damage  the  phrenic  nerves  or  to  open  the 
pleura. 

Even  if  the  tumour  be  found  to  be  irre- 
movable, temporary  relief  may  be  afforded  by 
allowing  the  tumour  to  bulge  forwards,  thus 
taking  oft  pressure  from  the  trachea  and 
bronchi. 

Posterior  Mediastinum.  Operations  upon 
the  thoracic  oesophagus  have  been  performed 
through  the  pleural  cavity,  chiefly  for  the 
removal  of  carcinoma  of  that  organ,  but  it  can 
scarcely  be  said  that  such  operations  are  as  yet 
within  the  domain  of  practical  and  legitimate 
surgery.  Without  the  help  of  a  differential 
pressure  apparatus,  they  are  certainly  not 
justifiable. 

Access  to  the  lower  end  of  the  oesophagus  and 
cardiac  end  of  the  stomach  may  be  obtained 
through  a  long  incision  in  the  left  seventh 
intercostal  space.  The  lung  is  pushed  back, 
the  pleura,  and  if  necessary  the  diaphragm, 
incised,  and  the  junction  of  oesophagus  and 
stomach  isolated  and  resected.  Tlie  pneumo- 
gastric  nerves  must,  of  course,  be  dissected  off 
before  the  resection  is  undertaken. 

The  upper  portion  of  the  thoracic  oesophagus 
has  been  reached  by  way  of  the  right  pleural 
cavity. 

An  incision  is  made  along  the  right  clavicle 
and  then  downwards  along  the  sternum  to  the 
third  intercostal  space  and  a  flap  of  soft  parts 
turned  downwards  and  outwards.  The  clavicle 
is  divided  or  dislocated  outwards  and  con- 
siderable portions  of  the  first  three  ribs  and 
their  cartilages  removed.  The  pleura  is  then 
opened  and  the  posterior  mediastinum  exposed. 
The  upper  part  of  the  thoracic  oesophagus  is 
then  dissected  out  and  resected.  The  lower 
end  is  closed  and  the  upper  brought  up  to 
the  surface  at  the  root  of  the  neck.     The  con- 
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ditions  which  justify  the  performance  of  such 
an  operation  must  indeed  be  rare.  J.  B. 


THE    BREAST 

I  cannot  refrain  from  recalling  the  words  of  a  great 
svirgical  clinician,  my  old  master.  Sir  George  Murray- 
Humphrey.  They  ran  thus  :  "  Eyes  first  and  much. 
Fingers  next  and  httle.  Tongue  not  at  all."  I  venture 
to  impress  on  the  reader  his  words  in  the  consideration 
of  the  Surgical  Affections  of  the  Breast. 

Anatomy  of  the  Breast 

It  is  not  within  my  scope  to  consider  the 
general  anatomy  of  the  breast.  I  cannot  better 
refer  to  it  than  in  the  words  of  my  friend  Mr.  C.  B. 
Lockwood  as  "a  gland  without  a  capsule."  It  is 
developed  in  the  skin,  of  which  it  is  a  part,  and 
has  wide  extensions.  Two  of  these  deserve 
attention.  These  are  :  (1)  the  axillary  portion, 
which  is  nearly  always  present  and  is  an  off- 
shoot prolonged  over  the  anterior  axillary  fold 
and  lying  on  the  serratus  anterior ;  (2)  what  I 
may  term  the  '"  epigastric  "  portion,  a  similar  off- 
shoot prolonged  downwards  and  inwards,  and 
lying  on  the  seventh  costal  cartilage,  reaching 
very  close  to  the  interval  between  the  seventh 
costal  cartilage  and  the  ensiform — recognition  of 
these  offshoots  is  most  important,  as  I  will  show 
later.  We  naturally  turn  next  to  the  lym- 
phatic drainage  of  the  breast.  Here  it  is  of  im- 
portance to  realize  that  a  large  number  (but 
not  all)  of  the  lymph  vessels  of  the  breast  run 
into  a  free  plexus  situated  deep  to  and  around  the 
nipple.  From  the  nipple  and  from  the  main 
breast  tissue  the  lymph  vessels  run  deeply,  until 
they  all  reach  the  fascia  of  the  subjacent 
muscles.  Here  on  the  surface  of  the  fascia, 
and  indeed  incorporated  with  it,  they  run 
into  a  "'fascial  lymph  tract"  of  the  widest 
possible  connection.  The  majority,  as  we  know, 
run  outwards  to  the  axillary  lymph  glands,  first 
to  those  situated  along  the  lateral  border  of  the 
pectoralis  major,  but  also  to  glands  in  the 
axillary  space  itself,  and  occasionally  to  glands 
on  the  subscapularis  in  the  floor  of  the  space. 
It  is  necessary  to  emphasize  the  fact  that  the 
lymph  vessels,  on  their  way  to  reach  these 
glands,  stick  in  the  main  to  the  fascial  lymph 
tract.  From  these  glands  lymph  vessels  lead 
to  the  glands  along  the  axillary  vein,  and  so 
to  the  subclavian  lymph  vessels  and  glands, 
and  the  right  lymph  duct.  It  is  to  be  remem- 
bered, however,  that  this  simple  account  is 
not  wholly  correct.  Lockwood  has  shown,  with 
others,  that  very  often  the  lymph  chamiels 
may  be  '' short-circuited,"  t.  e.  run  direct  to 
some  other  glands ;  in  particular  it  may  be 
mentioned  that  they  may  tend  to  run  to  (1) 
costo-coracoid  glands  below  the  costo-coracoid 
membrane  and  close  to  the  second  part  of  the 
axillary  artery  and  vein,  (2)  to  bicipital  glands 
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along  the  brachial  artery  as  far  do\Mi  as  the 
origin  of  the  coraco-brachiahs,  (3)  to  glands 
which  are  situated  to  the  lateral  side  of  the 
first  and  second  parts  of  the  brachial  artery 
and  even  behind  the  first  part  of  these  great 
vessels. 

Turn  now  to  the  internal  lymph  chamiels — 
some  of  these  run,  as  we  know,  along  with 
perforating  branches  of  the  internal  mammarj' 
artery  to  anterior  mediastinal  glands ;  but 
fortunately  all  these  are  but  small  anastomotic 
channels,  where  the  flow  of  Ijonph  is  but  slight. 
Another  most  important  series  of  lymph  vessels, 
— unconsidered  until  the  work  of  Sampson 
Handley — pass  from  the  epigastric  portion  of 
the  breast  through  the  linea  alba ;  and  by  way 
the  lymph  vessels  of  the  ligamentum  teres  make 
direct  communication  with  the  liver  and 
general  peritoneal  cavity. 

Malformations  of  the  Breast 

Polymazia  [Multi'ple  Breasts) .  These  have  been 
known  to  occur  in  all  situations,  but  they  are 
mostly  internal  and  below  the  normal  mammae. 
They  are  most  common  in  males,  and  are  usually 
associated  with  abnormalities  in  the  pelvic 
organs  in  either  sex. 

Diffuse  Hypertrophy.  This  is  usually  of 
fatty  and  connective  tissue  onl}' ;  it  is  quite 
rare  and  usually  bilateral. 

Gyncecomazia.  A  hypertrophy  of  the  breast 
in  males ;  is  very  often  associated  with  atrophy 
of  the  testes. 

Affections  of  the  Nipple  and  Areola 

The  main  point  of  importance  in  dealing  with 
aU  such  affections  is  not  so  much  the  nipple  it- 
self, but  the  very  free  circular  lymph  smus  which 
underlies  it,  ready  at  all  times  to  convey  any 
infection  of  the  nipple,  be  it  septic  or  cancerous, 
to  all  parts  of  the  underlying  breast ;  it  is  an 
equally  potent  factor  in  conveying  against 
the  lymph  stream  the  spread  of  cancer  from 
other  parts  of  the  breast,  and  hence  it  is  that  the 
nipple  and  surrounding  skin  should  always  be 
removed  in  a  radical  operation  on  the  breast. 

Cracks  and  Fissures.  For  the  same  reason 
all  cracks  and  fissures  of  the  nipple  are  to  be 
dealt  with  with  the  greatest  care.  During 
lactation  the  prophylactic  measures  described 
in  the  Obstetrical  Section  of  this  work  should 
be  carefully  adliered  to,  for  nearly  all  cases  of 
acute  mastitis  arise  through  septic  infection 
from  this  source. 

Primary  Chancre.  This  is  fairly  frequent, 
and  for  the  same  reason  the  sore  is  here  followed 
rapidly  by  a  typical  shotty  enlargement  of  the 
axiUary  glands  and  a  positive  Wassermann's 
reaction  is  usually  obtained  with  ease.  With 
regard  to  induration,  as  in  the  case  of  other 
extragenital  chancres  the  sore  is  usually  atypical, 


but  the  occurrence  of  any  sore  in  this  region 
should  always  lead  the  practitioner  to  undertake 
the  necessary  pathological  investigation. 

Paget' s  Disease  occurs  between  forty  and 
sixty,  first  as  a  scaly  eczema  of  the  nipple 
which  changes  to  a  florid  patch  with  little 
induration;  changing  later  to  "a  bright  red 
patch  covered  with  a  thin  scale,  which  may  be 
picked  off,  leaving  a  raw  surface  beneath." 
Whatever  may  be  the  view  taken  of  its  path- 
ology, its  ultimate  malignancy  is  certain.  Such 
cases  should  be  dealt  with  bj''  radical  operation, 
unless  the  patient  insists  on  the  use  of  X-Rays 
or  radium  treatment. 

Retraction  of  the  Nipple,  with  or  without  the 
presence  of  a  growth. — Always  a  cause  of  grave 
anxiety,  but  by  no  means  infallibly  an  evidence 
of  carcinoma,  and  certainly  not  an  indication 
per  se  for  an  extensive  operation. 

Inflammatory  Affections  of  the  Breast 

Physiological  Engorgement.  This  is  by  no 
means  a  necessary  source  of  inflammation; 
inflammatory  changes  probably  do  not  occur 
in  such  cases  unless  by  infection  from  the  nipple ; 
the  temperature  of  the  patient  can  readily  reach 
102°  to  103°  F.  without  any  septic  inflammation, 
but  in  such  cases  the  pulse  is  not  accelerated 
in  proportion  to  the  temperature.  Treatment 
of  such  cases  should  consist  in  drawing  off  a 
small  amount  of  milk ;  applying  pressure  to  the 
breast  and  administering  iodides  and  atropine 
in  suitable  doses. 

Mastitis  Neonatorum.  This  form  of  inflam- 
mation of  the  breast  would  not  appear  to  be 
primarily  due  to  infection,  and  it  should 
strongly  be  urged  that  it  should  be  left  alone 
and  treated  with  belladonna  plaster  and  pres- 
sure, and  that  under  such  conditions  it  will 
usually  subside.  At  the  same  time  it  caimot 
be  denied  that  close  attention  should  be  given 
to  the  condition,  and  that  should  the  skin  be 
reddened  it  should  be  promptly  dealt  with  by 
incision,  as  in  the  case  of  abscess.  Such  cases 
are  invariably  due  to  secondary  infection,  and 
treatment  on  the  ordinary  lines  will  give  a 
satisfactory  result. 

Mastitis  of  Adolescents.  Here  the  form  of 
inflammation  is  of  the  same  character,  and  the 
condition  almost  invariably  yields  to  the  same 
measures,  to  which  may  well  be  added  the 
external  and  internal  adininistration  of  iodine, 
preferably  under  the  forms  of  iodex  and  the 
iodide  of  sodium. 

Puerperal  Mastitis.  Having  regard  to  the  j 
anatomy  of  the  breast  (see  p.  761),  the  diffuse  \ 
and  rapidly  spreading  course  of  puerperal  mastitis 
is  not  to  be  wondered  at.  It  is  invariably  due 
to  an  acute  infection,  probably  by  the  staphylo- 
coccus aureus  in  the  first  instance,  by  infection 
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of  the  gland  through  a  crack  in  the  nipple  or 
areola,  and  the  free  communication  of  the  lymph 
vessels  of  the  nipple  with  the  subareolar  lymph 
sinus  which,  as  we  have  said,  freely  com- 
municates in  turn  with  the  lymph  system  of 
the  whole  breast.  The  condition  should  be 
observed  early  by  noticing  a  marked  change  in 
the  general  condition  of  the  patient ;  there  is 
acute  local  pain,  as  distinguished  from  the  mere 
discomfort  of  engorgement ;  there  is  very  early 
involvement  of  the  lymph  vessels  leading  from 
the  site  of  infection,  which  may  be  shown  by 
bluish-red  tracks  radiating  from  the  nipple, 
and  theie  is  a  marked  acceleration  of  the  pulse 
with  a  rise  in  temperature;  it  should  be  added 
that  these  conditions  almost  invariably  occur 
between  the  first  and  second  months  of  lactation. 

Treatvient.  If  such  be  the  condition  the 
practitioner  should  insist  on  early  and  drastic 
treatment.  In  a  few — very  few — cases  the  in- 
flammation is  superficial  and  locahsed,  but  in  the 
majority  it  is  deep  and  diffuse,  extending  round 
the  various  lobules  of  the  breast  tissue.  In 
such  cases  I  would  advise  that  early  treatment 
should,  above  all,  be  decided  upon.  In  no  case 
should  the  practitioner  wait  for  "  superficial 
fluctuation,"  for  a  moment  s  consideration  of 
the  anatomy  of  the  breast  will  show  that  in 
such  cases  there  must  be  a  widespread  and  deep 
infiltration  of  the  breast  tissues  before  super- 
ficial fluctuation  is  present.  Therefore  let 
there  not  be  a  moment's  delay — make  a  radial 
incision  over  the  point  where  the  inflammation 
or  induration  appears  to  be  most  marked,  plunge 
a  dressing  forceps  in  deeply,  and  open  it. 
If  no  pus  appears,  try  again  and  yet  again 
in  different  directions  and  put  in  a  tube;  in 
such  a  case  no  harm  will  have  been  done. 

If  pus  is  found  the  practitioner  should  be 
certain  that  effective  drainage  is  made.  Having 
in  mind  again  the  anatomy  of  the  breast  he 
should,  after  a  free  radial  incision  has  been  made, 
put  his  finger  into  the  wound  and  break  up  freely 
aU  bands  he  may  find  and  endeavour  to  turn 
the  abscess  cavity  into  a  single  one.  In  very 
many  cases  this  will  be  impossible,  and  counter- 
openings  will  have  to  be  made ;  such  cases  are 
certainly  difficult,  and  it  only  remains  to  advise 
the  practitioner  that,  having  once  interfered 
in  a  case  of  puerperal  mastitis,  the  more  counter- 
openings  and  drainage  tubes  he  puts  in,  the  niore 
he  opens  up  the  deep  parts  of  the  abscess  cavity, 
the  better  is  the  ultimate  result  likely  to  be — the 
great  danger  in  such  cases  is  inefficient  treatment 
in  the  early  stages. 

Later  Treatment  of  Mammary  Abscess.  If 
care  be  taken  as  above  mentioned  there  will  be 
httle  difficulty.  Loose  packing  rather  than 
tubes  should  he  adopted ;  as  the  rule  a  tube  or 
tubes  should  be  inserted  for  the  first  twenty-four 
hours,  these  should  be  replaced  after  the  first 


forty-eight  to  sixty  hours;  after  this  loose 
gauze  packing  should  suffice.  The  incisions 
should,  if  possible,  be  in  the  lower  part  of  the 
breast,  and  an  attempt  may  v/eU.  be  made  to 
close  an  upper  incision,  provided  that  there  is 
an  effective  lower  counter-incision  for  drainage. 
In  cases  where  there  is  but  little  attempt  at 
healing,  Bier's  methods  (see  Special  Forms  of 
Treatment)  may  be  well  employed.  As  a  rule, 
provided  that  lactation  is  discontinued  and  free 
incisions  made,  these  cases  wall  soon  come  to  a 
satisfactory  conclusion. 

Recurrent  Cases.  These  must  be  dealt  with 
according  to  surgical  rules.  Careful  opening  and 
packing  of  cavities,  with  drainage,  will  usually 
overcome  the  infection.  It  is  to  be  remembered 
that  complete  removal  of  the  breast  in  such 
cases,  however  easy  it  may  appear  to  the 
surgeon,  constitutes  a  grave  risk  to  the  patient. 
In  aU  chronic  suppurative  cases  great  rehance 
is  to  be  placed  on  the  use  of  an  autogenous 
vaccine. 

Retro-Mammary  Abscess.  This  is  usually  a 
cold  abscess  with,  possibly,  tubercular  ulceration 
of  the  skin;  necrosis  of  a  rib  wiU  usually  be 
found  to  be  the  cause;  the  whole  should  be 
dealt  Avith  on  ordinary  surgical  lines.  It  should 
be  noted  that  a  suppurating  carcinoma  is 
extremely  rare,  but,  on  the  other  hand,  that 
carcinoma  may  occur  in  a  chronic  abscess  or 
sinus. 

Acute  Specific  Mastitis — after  mumps — is 
fairly  common  and  never  suppurates. 

Abscesses  due  to  Actinomycosis.  Extremely 
rare,  only  to  be  diagnosed  by  pathological 
examination  of  the  pus. 

TUMOURS    OF    THE   BREAST 

"A  fig  for  theory — give  me  ocular  demonstration." 
— Roderick  Random. 

These  are  of  an  infinite  variety.  Quite  apart 
from  pathological  classifications  one  outstand- 
ing fact  should  first  be  noticed — and  that  a 
terrible  one :  "  Seventy -five  per  cent,  of  all 
tumours  of  the  breast  are  malignant  in  origin." 
To  this  well-known  statement  I  would  venture 
to  add  three  others  :  (1)  "  No  tumour  of  the 
breast  can  be  diagnosed  wdth  any  adequate 
degree  of  certainty  by  clinical  or  even  naked- 
eye  examination  only."  (2)  "No  tumour 
of  the  breast  should  be  allowed  to  remain 
in  an  adult ;  it  should  be  removed,  its  micro- 
scopic constitution  most  carefully  examined 
at  the  time,  and  on  such  examination  the 
later  surgical  procedure  should  always  be 
based."  (3)  If  there  is  a  reasonable  suspicion 
that  a  breast  tumour  is  mahgnant  in  character, 
a  proper  removal  of  the  breast,  together  with  all 
its  lymph  tracks,  should  be  at  once  undertaken. 

These  statements  I  propose  to  quahfy  later. 
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Simple  Tumours  of  the  Breast.  These,  be 
it  again  remarked,  are  in  the  minority,  and  I 
would  impress  on  the  mind  of  the  reader  that 
we  know  but  Kttle  of  the  constitution  of  all 
these  tumours,  but  this  little  with  certainty; 
"  that  all  abnormal  growth  in  the  breast,  what- 
ever be  its  nature,  does  not  necessarily  remain 
as  it  is,  and  in  the  course  of  its  variations  is 
most  liable  to  cancerous  degeneration."  Thus, 
in  the  author's  opinion,  the  treatment  of  every 
tumour  in  the  adult  breast  should  be  the 
same — that  is,  removal  and  immediate  micro- 
scopical examination,  according  to  the  method 
to  be  subsequently  outlined.  Let  it  be  again 
remembered  that  such  a  removal  ought  to  be 
a  comparatively  small  operation,  and  that  all 
innocent  tumours  of  the  breast  can  be  removed 
by  a  submammary  incision  which,  with  sub- 
cuticular stitching,  leaves  no  scar  at  all. 
By  such  means  the  patient  is  left  with  the 
great  comfort  of  a  definite  opinion  as  to  the 
nature  of  the  growth  in  her  breast  and  without 
mutilation. 

Clinical  Characters  of  Benign  Tumours  of  the 
Breast. — These  may  be  taken  shortly,  but  again 
emphasis  is  to  be  laid  on  the  fact  that  not  one 
of  the  characteristics  now  to  be  noted  can  finaUy 
divide  these  from  malignant  cases  or  from  those 
benign  growths  in  which  malignant  changes  are 
already  beginning. 

Inflammatory — 

Chronic  Abscess.  Usually  near  the  nipple ;  the 
history  is  most  uncertain,  but  it  may  be  found 
to  date  from  a  lactation ;  the  tumour  may  be 
elastic,  but  may  appear  to  be  solid,  and 
cancerous  degeneration  is  often  present. 

Tuberculous  Disease,  except  as  a  submammary 
abscess,  is  very  rare ;  it  usually  occurs  as  a  single 
abscess,  the  diffuse  form  is  extremely  rare ;  it 
is  most  often  found  in  young  women;  an  ex- 
amination of  the  wall  of  the  abscess  will  usually 
wive  evidence  of  the  cause  and  the  best  treat- 
ment  is  excision  of  the  breast. 

Actinomycosis.  Very  rare ;  similar  to  tubercle, 
treatment  the  same. 

Non-Inflammatory — 

Chronic  Mastitis. — A  fibrous  growth  in  the 
breast  associated  with  increase  of  the  alveoli 
of  the  glands  which  are  caught  in  the  fibrous 
tissue.  The  cause  of  the  fibrosis  is  unknown, 
it  is  often  associated  with  uterine  disease,  and 
there  is  no  doubt  that  it  is  closely  related  to 
cancer,  hoAv  closely  it  is  impossible  to  indicate, 
but  it  is  definitely  a  pre-cancerous  state,  and 
in  my  opinion  should  be  at  once  treated  as  such. 
Clinically,  it  has  been  said  to  consist  in  '•  chronic 
and  indefinite  hardnesses."  Emphasis  may  be 
perhaps  laid  on  two  facts:  (1)  that  these  indura- 
tions are  often  very  painful  and  tender  to  the 


touch,  whereas  cancer  is  not,  and  (2)  that 
retraction  of  the  nipple  very  often  occurs. 
But  far  more  important  is  the  fact  that  it 
cannot  be  diagnosed  from  the  early  stages  of 
cancer — of  which  indeed  it  is  a  precursor — 
therefore  microscopical  diagnosis  is  here  again 
essential. 

The  complete  removal  —  and  it  should  be 
complete — of  all  breast  tissue  in  a  case  of  chronic 
mastitis  is  the  wisest  course ;  it  is  not  an  easy 
matter,  but  with  patience  it  can  be  effected 
through  a  submammary  incision ;  fortunately 
these  fibrotic  breasts  are  as  a  rule  by  no  means 
vascular. 

Fibro-Adenoma  merges  at  times  very  closely 
into  chronic  mastitis,  but  here  as  a  rule  there 
is  a  more  regular  growth  formation,  both  of 
glandular  and  fibrous  tissue.  The  growth  or 
growths  are  usually  freely  movable  and  circum- 
scribed ;  these  qualities  are  held  to  distinguish 
them  from  carcinoma — a  most  dangerous  fallacy. 

I  well  remember  exploring  an  apparently 
freely  movable  and  circumscribed  growth,  the 
size  of  a  billiard  ball,  which  was  not  adherent  to 
the  skin.  The  microscope  at  once  proved  it  to 
be  carcinoma.  Note  may  be  made  of  a  few 
clinical  characteristics  of  fibro-adenoma. — Fibro- 
adenomata  may  be  soft  or  hard  and  are  often 
cystic.  They  are  usually  hard  in  unmari'ied 
women  of  between  twenty  and  thirty.  They 
are  cystic  and  often  proliferous  in  older  women ; 
here  their  growth  is  more  rapid  and  they  are 
to  be  regarded  with  grave  suspicion ;  they  are 
often  situated  marginally  in  the  breast. 

Treatment.  On  precisely  the  same  lines  as 
in  the  case  of  chronic  mastitis. 

Cystic  Disease  and  Cysts  of  the  Breast 

Cysts  are  found  in  comiection  with,  almost  all 
breast  tumours.     They  may  be — 

1.  Primary  Degenerative.  As  in  mahgnant 
disease,  especially  sarcoma. 

2.  Galactoceles  or  milk  cysts.  Their  origin 
usually  dates  from  pregnancy ;  they  are  usually 
near  the  nipple,  give  rise  to  no  pain  and  are 
not  associated  with  retraction  of  the  nipple. 

3.  Involution  Cysts.  These  may  be  serous 
or  lymphatic,  the  first  variety  being  due  to 
an  obstruction  of  ducts  at  the  menopause.  They 
are  frequently  multiple,  and  are  often  situated  at 
the  periphery  and  deep  surface  of  the  breast ; 
they  are  usually  mistaken  for  sohd  tumours. 

4.  Hydatid  Cysts. 

Cystic  Disease. — This  term  is  usually  reserved 
for  those  cases  M'here  there  are  many  cysts, 
with  more  or  less  fibrosis  of  one  or  both  breasts. 
The  cystic  character  of  the  tumour  may  easily 
escape  recognition ;  the  growth  is  usually 
noticed  about  the  menopause  and  it  is  painful. 
Retraction  of  the  nipple  is  rare  and  accurate 
clinical  diagnosis  usually  impossible. 
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Treatment  of  Cysts  and  Cystic  Diseases. 
Here,  again,  there  should  be  no  middle  course. 
(  All  cysts  are  very  liable  to  papillomatous  de- 
(  generation,  which  if  not  itself  actually  malignant 
is  a  very  close  precursor  of  true  malignant 
disease.  For  this  reason,  even  if  a  cyst  is 
diagnosed  it  should  be  opened  and  examined 
by  the  microscope,  while  the  old  method  of 
aspirating  and  injection  of  a  cyst  has  obvious 
disadvantages. 

Glandular  Enlargement. — It  will  be  observed 
that  no  mention  has  been  made  of  glandular 
enlargement  in  the  diagnosis  of  "  benign " 
tumours  of  the  breast.  In  the  light  of  our  present 
knowledge  it  should  be  of  but  little  moment,  it 
may  occur  in  all  cases,  and  this  occurrence  may 
be  merely  a  matter  of  coincidence.  The  micro- 
scope should  be  the  sheet-anchor  in  diagnosis — 
if  the  growth  shows  suspicion  of  malignancy  in 
the  primary  growth,  the  glands  must  of  necessity 
be  removed  and  much  more  than  the  glands 
only ;  while  if  the  growth  is  non-malignant  the 
glands  can  be  ignored. 

Malignant  Disease  of  the  Breast 

^^Seventy-five  'per  cent,  of  all  tumours  of  the 
breast  are  malignant  in  nature" — an  appalling 
statement. 

Malignant  disease  may  be  roughly — and  very 
crudely — divided  into  (1)  sarcoma,  (2)  carcinoma. 
No  notice  is  here  taken  of  the  transitional 
forms  between  the  so-called  "  benign "  and 
malignant  tumours,  for  reasons  already  advanced. 
Amongst  these,  however,  a  word  must  be  given 
to  Duct  Papilloma.  These  tumours  usually  occur 
near  the  nipple  and  there  is  usually  a  blood- 
stained fluid  discharged  from  the  nipple.  Treat- 
ment should  be  on  radical  lines. 

Sarcoma  may  be  dismissed  in  a  few  words. 
It  forms  about  three  per  cent,  of  all  cases 
of  tumours,  occurring  usually  in  persons 
bet\^'een  thirty-six  and  forty  years  of  age. 
Diagnosis  is  most  difficult ;  it  usually  appears 
as  a  sudden  and  rapid  growth  in  a  previously 
quiescent  fibro-adenoma,  forming  a  soft  and 
painless  swelling,  without  retraction  of  the 
nipple,  and  of  curiously  irregular  and  rapid 
growth.  The  axillary  glands  are  usually  not 
affected  and  the  tumour  is  often  encapsuled. 
The  patient's  temperature  is  often  irregularly 
raised.  The  after-results  of  operative  inter- 
ference are  usually  very  bad.  Rather  is  the 
lesson  of  early  prevention  to  be  advocated. 

Carcinoma  occurs  at  all  ages  and  in  all 
degrees  of  malignancy.  It  is  extremely  rare  in 
males.  Its  most  usual  time  of  occurrence  is 
in  middle  life,  after  the  menopause,  but  it  is 
to  be  remembered  that  it  can  occur  at  any 
time,  and  when  appearing  in  early  life — as  in 
one  patient  of  twenty-one  seen  by  the 
author,    and    originally    diagnosed    on    sight. 
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and  even  after  removal,  as  fibro-adenoma 
by  a  distinguished  surgeon — its  malignancy  is 
appalling. 

For  its  histological  features,  as  Avell  as  its 
supposed  causes,  the  reader  is  referred  to  the 
article  on  Tumours.  It  will  only  be  necessary 
to  here  mention  certain  clinical  types. 

1.  "Scirrhous"  Cancer.  Hard,  firm  and 
fibrous ;  the  usual  form ;  very  common  in  the 
outer  and  upper  quadrant  of  the  breast. 

2.  Encephaloid.  Acute,  soft  form;  occurs 
in  early  life,  about  aet.  30.  Very  rapid  course ; 
there  is  often  a  rise  of  temperature  and  rapid 
brawny  infiltration  of  skin. 

3.  Colloid  Cancer.  A  degenerative  form  not 
to  be  distinguished  clinically  from  the  above ; 
considered  by  some  to  be  of  a  low  degree  of 
malignancy,  but  this  is  very  doubtful. 

4.  Atrophic  Cancer,  "  Cancer  en  Cuirasse." 
The  type  usually  found  in  the  aged — marked 
induration  and  slow  spreading  in  the  skin. 

5.  Duct  Carcinoma.  Arising  from  papilloma 
of  nipple,  a  duct.  Here  there  is  a  tumour  near, 
and  usually  a  blood-stained  discharge  from, 
the  nipple ;  its  malignity  is  comparatively  low. 

6.  Encapsuled  Carcinomata.  These  curious 
forms  are  rare;  they  are  soft  and  rapidly 
growing,  and  may  involve  the  skin  early ;  they 
break  down  early  and  are  very  liable  to  be 
confounded  with  chronic  abscess. 

7.  Inflamed  Carcinoma.  Any  of  the  above 
types  are  liable  to  become  inflamed.  There  is 
an  erythematous  blush  over  the  skin,  and  the 
neighbouring  lymph  vessels  usually  stand  out 
prominently.  Such  carcinomata  are  usually 
most  virulent. 

i  Scirrhous  Cancer.  Of  all  these  varieties  the 
scirrhous   form  is  of  course   by   far   the   most 

I  common.     Unhappily  scirrhous   cancer    in   its 

I  early  stages,  when  alone  it  can  be  dealt  with 
with  good  prospects  of  lasting  success,  is  a 
painless     affection.      A    small    hard  lump    is 

j   accidentally  discovered  in  the  breast,   and  at 

1  an  early  stage  its  close  connection  with  the 
skin  and  the  nipple  is  observed ;  there  may  be 
retraction  of  the  nipple  and  a  pitting  of  the 
skin,  especially  the  so-called  "pig-skin  "  appear- 
ance. Early  though  these  signs  may  be  dis- 
covered, remember  that  they  are  already  evidence 
of  the  ever-widening  infection  of  the  tumour.  The 
later  course  of  such  a  growth  is  only  too  well 
known.  Next  follows  the  infiltration  of  the 
skin ;   the  involvement  of  axillary  glands ;  the 

t  fixation  of  the  whole  growth — ulceration,  in- 
tolerable   pain,    multiple    secondary    growths, 

'■  visceral  and  much  more  rarely  thoracic  growths, 
spontaneous  fractures  from  secondary  growths 
in  the  bones,  until  death  ends  the  scene. 

Spread  of  Cancer.  Whatever  be  our  theories 
of  the  origin  of  cancer — for  which  the  reader  is 

'   referred   to   the   article   on   Tumours — we   are 
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at  any  rate  likely  all  to  be  in  agreement  that 
the  best  treatment  in  the  present  state  of  our 
knowledge  is  the  early  and  complete  removal 
of  the  growth  and  (if  possible)  all  tissues 
infected  by  its  dissemination.  Thus  we  should 
all  know  how  cancer  is  disseminated  from  the 
breast  and  along  what  channels. 

It  is  impossible  to  overrate  in  this  connection 
the  importance  of  Sampson  Handley's  work, 
which  may  well  be  recommended  to  the  reader 
who  takes  a  sincere  interest  in  the  subject. 
A  resume  of  the  author's  conclusions  is  all 
that  space  will  here  permit. 

1.  Cancer  does  not  spread  through  the  blood, 
i.  e.  by  particles  entering  the  blood  stream  and 
being  conveyed  to  distant  parts  (embolism), 
but  rather  such  cancerous  cells,  when  they 
do  get  into  the  blood  stream,  are  there 
rapidly  destroyed.  On  the  other  hand,  no 
such  wholesale  destruction  of  cancerous  cells 
takes  place  in  the  lymph  vessels. 

Blood  embolism  is  rare  and  lymphatic  per- 
meation  is  by  jar  the  most  important  in  breast 
cancer. 

2.  Breast  cancer  always  spreads  centrifugally 
{i.  e.  the  forearms  and  legs  are  almost  invariably 
untouched);  it  does  not  spread  along  the  skin, 
but,  in  the  first  instance,  along  the  natural 
lymph  chamiels. 

3.  The  lymphatics  of  the  breast  tissue  do  not 
"  drain  direct  into  the  nearest  axillary  glands," 
but  drain  first  into  the  great  fascial  lymphatic 
plexus  in  and  on  the  fascia  of  the  pectoralis 
major,  rectus  abdominis  and  serratus  anterior. 
From  this  fascial  plexus  some  lymph  vessels 
make  comiection  with  the  subjacent  muscles, 
others  with  the  skin. 

In  this  fascial  plexus  cancer  spreads,  and 
Handley  has  shown  that  cancerous  lymph 
vessels  are  to  be  found  in  this  plexus  long 
before  the  growth  has  become  adlierent  to  the 
fascia. 

4.  Cancer  spreads  in  two  different  ways — 

(a)  Infiltration,  or  direct  and  slow  extension 
of  the  growth  through  the  neighbouring  tissues. 
This  can  be  easily  observed  by  the  naked 
eye.  It  is  of  late  occurrence  and  of  but  little 
practical  importance. 

(b)  Permeation,  or  slow  growth  along  the  fine 
lymph  vessels,  is  the  essentially  important 
process,  and  in  describing  this  I  cannot  do  better 
than  to  quote  from  Sampson  Handley.  "The 
cancer  cells  spread  slowly  along  the  lymphatics 
in  the  fascial  plexus,  both  against  and  with  the 
lymph  stream.  Round  the  cancerous  cells  a 
small  round-cell  infiltration  forms.  This  rapidly 
gives  rise  to  a  perilymphatic  fibrosis,  a  defensive 
process  by  which  the  cancer  cells  are  destroyed, 
except  where  certain  isolated  nodules  of  growth 
gain  the  day — this  perilymphatic  fibrosis  ex- 
plains the  contraction  and  the  early  puckering 


of  the  skin  far  from  the  primary  growth.  But 
at  the  same  time,  though  no  permeated  lym- 
phatics can  be  detected,  yet  there  is  a  region 
beyond  the  remotest  visible  naked-eye  metastasis, 
and  often  lying  far  from  the  primary  growth. 
Here  the  microscopic  growing  edge  of  the  carcinoma 
ivill  usually  be  detected  by  careful  microscopic 
search."  This  microscopic  growing  edge  is  to 
be  sharply  distinguished  from  the  infiltrating 
edge  of  the  primary  neoplasm.  Where  interstitial 
invasion  of  the  surrounding  tissues  is  occurring 
at  the  peripheral  microscopic  growing  edge  there 
is  no  interstitial  invasion  of  the  tissues,  but  the 
principal  lymphatic  plexus  of  the  part — the 
plexus  which  lies  upon  the  deep  fascia — is  found 
permeated  throughout,  that  is  to  say,  its  vessels 
are  obstructed  by  the  growth  of  lines  of  cancer 
cells  along  them."  In  fact,  to  use  Handley's 
words  again,  "  the  growing  edge  extends  like 
a  ripple^  in  a  wider  and  wider  circle,  within  whose 
circumference  healitig  processes  take  place." 

5.  Visceral  metastases  arise  from  cancerous 
permeation  along  the  numerous  fine  anastomoses 
of  lymph  vessels  wiiich  pierce  the  parietes  and 
make  connection  with  the  serous  plexuses  of 
the  pleura  and  peritoneum  and  the  mediastinal 
and  portal  glands.  Once  the  cancer  cells  get 
into  the  serous  cavities  they  may  escape  free 
into  them  and  cause  new  growths  by  "  implan- 
tation." 

Infection  of  the  Thorax.  Here,  very  fortun- 
ately, the  lymph  vessels  are  not  free  afferent 
vessels,  but  only  minute  anastomotic  channels. 
Hence  is  to  be  explained  the  comparative  rarity 
of  infection  of  the  mediastinal  glands. 

Infection  of  the  Abdomen  takes  place,  according 
to  Handley,  "  by  epigastric  permeation  "  along 
the  lymph  vessels,  which  pass  through  the  upper 
part  of  the  rectus  abdominis  and  connect  at 
once  with  the  portal  lymphatics  by  A^ay  of 
the  ligamentum  teres.  The  importance  of 
this  observation  is  very  great,  and  it  at  once 
leads  us  to  the  essential  importance  of  removing 
the  fascia  over  the  upper  part  of  the  rectus 
abdominis  in  all  cases. 

Infection  of  the  Bones.  Bone  metastases  are 
not  due  to  blood  infection,  but  are  the  result  of 
centrifugal  growth  along  the  deep  fascial  lymph 
plexus;  in  the  femur  the  region  of  the  great 
trochanter  is  attacked  and  in  the  humerus 
that  of  the  deltoid  insertion.  The  bone  is  first 
attacked  where  it  lies  nearest  to  the  deep  fascial 
plexus. 

Early  cancerous  pachydermia  is  due  either  to 
obstruction  of  the  deep  fascial  lymph  plexus  by 
very  extensive  cancerous  permeation  or  to  actual 
destruction  of  the  lymph  vessels  of  the  fascial 
plexus  by  the  perilymphatic  fibrosis  already 
referred  to. 

And,  lastly,  it  is  to  be  remembered  that  there 
is  always  a  process  of  repair  going  on  in  cancer, 
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and  "  the  progress  of  a  cancer  is  normally 
accompanied  by  retrogressive  or  curative  pro- 
cesses."    The  two  opposing  forces  would  seem 
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Fig.  1. — The  area,  A,  of  epigastric  invasion  in  breast 
cancer.  Its  lower  level  is  a  purely  artificial  line. 
This  area  might  not  inappropriately  be  called  the 
dangerous  area  in  breast  cancer.  (Sampson 
Handley. ) 

to  be  most  nearly  matched  in  atrophic  carcinoma, 
and  the  diminished  mahgnancy  of  recurrences 
in  the  old  can  well  be  considered  with  the 
defenceless  and  hopeless  state  of  the  youthful 
sufferer  from  encephaloid  carcinoma. 

Operative  Measures.  A  consideration  of  the 
foregoing  will  show  that  the  modern  operation 
for  carcinoma  of  the  breast  must  necessarily 
be  a  formidable  proceeding,  for  it  must  aim  at 
complete  removal  of  the  growth  and  all  its  per- 
meated area.     The  following  are  the  essentials — 

1.  And  most  important — a  very  extensive 
undermining  of  the  flaps  so  as  to  remove 
all  the  fascial  lymph  plexus  which  could 
possibly  be  permeated  by  the  growth ;  this 
necessarily  includes  :  (a)  the  removal  of  the 
upper  part  of  the  fascia  over  the  rectus  abdo- 
minis ;  (6)  crossing  the  middle  line  and  removing 
the  fascia  from  the  opposite  side  of  the  sternum 
and  intercostal  spaces ;  (c)  removal  of  the  fascia 
over  the  lower  half  of  the  serratus  anterior. 

2.  Removal  of  a  sufficiency  of  skin.  Handley 
recommends  a  circle  of  ten  inches  diameter 
having  as  its  centre  the  middle  portion  of  the 
growth. 

3.  Removal  of  the  pectoralis  major  and 
minor  muscles,  and  some  part  of  the  serratus 
anterior  (not  so  much  because  they  may  be 
infected,  but  in  order  to  give  access  to  the 
deeper  glandular  structures). 

4.  Removal  of  the  entire  glandular  filter- 
area.     The  tissues  behind  and  external  to  the 


first  part  of  the  axillary  vein  are  especially 
to  be  remembered. 

5.  Last,  and  most  important  of  all — every 
operation  for  a  growth  in  the  breast  should  be 
conducted  with  the  co-operation  of  an  expert 
pathologist,  who  by  means  of  microscopic 
examination  will  be  able  to  give  an  immediate 
opinion  on  the  nature  of  the  growth  and  perhaps 
as  to  the  condition  of  the  area  of  permeation. 

Never  lose  sight  of  the  fact  that  surgical 
triumphs  do  not  lie  in  heroic  operative 
measures,  with  removal  of  supraclavicular 
lymph  glands,  and  perhaps  incidentally  of  the 
whole  upper  extremity  (!)  in  advanced  cases, 
but  rather  in  the  scientific  examination  and 
effective  treatment  of  early  unsuspected  cases 
— "  Eyes  first  and  rmich." 

Inoperable  Cases  of  Cancer.  It  -will  be  ad- 
mitted by  all  reasonable  persons  thathttle  though 
we  know  of  the  origin  and  causes  of  cancer,  the 
first  essential  in  treatment,  where  possible,  is 
complete  removal. 

In  the  case  of  recurrences  removal  may  weU 
be  undertaken  where,  as  is  frequently  the  case, 
such  recurrences  are  single,  small  and  of  appar- 
ently decreasing  malignity. 

A  primary  growth,  in  my  opinion,  where 
possible,  should  be  removed  unless  the  operation 


Fig.  2. — The  lightly -shaded  area  represents  the  extent 
of  deep  fascia  removed  in  the  operation  of  excision 
of  the  breast  as  at  present  usually  performed. 
The  darkly-shaded  area  represents  the  additional 
extent  of  deep  fascia  which  should  in  future  be 
removed  to  ensure  that  the  circle  of  invaded  fascia 
shall  be  carefully  circumscribed  and  not  intersected 
below.  The  line  surrounding  the  whole  shaded 
area  represents  the  extent  to  which  the  skin-flaps 
should  be  undermined  for  that  purpose,  assuming 
that  the  primary  growth  is  situated  beneath  the 
nipple.     (Sampson  Handley.) 

entails  great  danger  to  life,  for  recurrences 
wiU  not  give  at  all  the  same  suffering  as  an 
ulcerating  primary  growth. 

In  cases  where  operation  is  manifestly  im- 
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possible  what  are  we  to  do  ?  Here  it  is  well 
to  bear  in  mind  and  weigh  impartially  two  facts. 

L  Little  though  we  know,  we  do  know  this, 
that  there  is  a  continual  resistance  of  the  forces 
of  our  body  to  the  spread  of  cancer.  It  is  by 
no  means  an  inert  process,  but  rather  is  the 
spread  a  constant  struggle  between  rival  forces 
and  the  vanquished — unhappily  usually  our 
c  ou  ntry  women . 

2.  It  is  admitted  by  all  observers  that  in 
rare  cases  recovery  takes  place  in  undoubted 
and  authenticated  cases  of  carcinoma. 

If  this  be  agreed  upon,  it  must  be  further 
admitted  that  any  reasonable  steps  should  be 
taken  to  relieve  sufferers  from  advanced  degrees 
of  cancer.  Immmerable  have  the  so-called 
cancer  cures  been.  I  shall  content  myself  with 
only  advancing  those  which  I  have  any  personal 
knowledge  of — 

1.  Injection  of  Coley's  fluid  and  methods 
of  scraping  and  application  of  escharotics,  such 
as  chloride  of  zinc.  These  aim  at  local  destruc- 
tion, but,  as  we  have  seen,  this  is  of  secondary 
importance  and  they  cannot  longer  be  recom- 
mended. 

2.  Application  of  X-rays.  This  gives  mar- 
vellous results — at  times  almost  incredible — in 
cases  of  secondary  growths  in  the  skin,  but  the 
rays  have  little  power  of  penetration  and  are 
useless  in  deep  growths.  The  same  holds  good 
for  radium,  so  far  as  I  am  now  aware. 

3.  Methods  which  it  is  hoped  will  increase  the 
resistance  of  the  body.  These  aim  at  producing 
a  general  lymphocytosis.  To  this  end  nuclein, 
etc.,  were  first  used.  Lovell  Drage  has  studied 
this  aspect  very  carefully  and  worked  on  the 
effects  of  various  compounds  of  cinnamic  and 
coumaric  acids  wdth  marked  success.  The 
latest  product  he  advocates  is  a  mixture  of  the 
ortho-coumarate  of  soda  with  fibrolysin,  adrena- 
lin and  novocaine.  The  local  injection  of  this 
compound  is  painless,  it  undoubtedly  raises  the 
body's  powers  of  resistance  and  aids  in  the 
removal  of  fibrous  tissue,  and  the  results  of 
treatment  are  good.  I  have  myself  seen  four 
cases  where  injections  of  this  mixture  were 
used.  In  all  there  was  a  marked  decrease  in  the 
size  of  the  growth ;  but  I  am  not  able  as  yet 
to  give  the  result  after  a  length  of  time. 

After-Treatment  of  Cases  operated  on.  I  would 
urge  that  a  few  exposures  to  X-rays  be  regularly 
given  and  that  the  metabolic  processes  of  the 
body  be  kept  as  low  as  possible,  i.  e.  a  very 
restricted  meat  diet  and  no  stimulants. 

J.  K.  M. 

TREATMENT    OF    INOPERABLE   CANCER    OF 
THE    BREAST 

The  treatment  of  cancer  by  the  administra- 
tion   of    the    ortho-coumarate    of    sodium    is 


assisted  by  the  addition  of  thiosinamine  and 
adrenalin  when  it  is  desired  to  treat  the  growth 
in  situ.  In  cases  where  there  is  dissemination 
the  adrenalin  can  be  omitted.  The  addition 
of  novocaine  diminishes  the  discomfort  arising 
from  subcutaneous  injection,  which  should 
always  be  effected  with  a  long  needle. 

It  is  recommended  that  Tylmarin  (acetylo- 
salicylic  acid)  should  be  exhibited  by  the  mouth 
in  five-grain  doses,  or  cinnamic  aldehyde  in 
one-drop  doses  after  food. 

The  only  case  in  an  early  stage  of  mammary 
carcinoma  which  has  at  present  been  so  cured 
is  not  only  alive  but  the  patient  has  been 
continuously  at  work  for  ten  years.  The 
growth  can  be  felt,  but  is  quiescent,  and  in  view 
of  the  fact  that  the  age  is  now  fifty,  some  hope 
may  be  entertained  that  quiescence  will  be 
maintained. 

In  no  case  treated  by  this  method  has  death 
been  caused  by  sepsis,  and  it  is  probable  that 
the  relief  afforded  to  patients,  of  whom  many 
^liave  been  in  advanced  stages,  is  due  to  the. 
fact  that  pyrexia  has  been  absent,  and  that 
distressing  influences  arising  from  the  f oetor  of 
foul  discharges  have  been  conspicuous  by  their 
absence.  Many  more  cases  in  the  early  stage 
must  be  treated  before  operation  has  been 
resorted  to,  if  further  advance  is  to  be  made  in 
the  medicinal  treatment  of  cancer.  There  is 
no  doubt  that  carcinoma  can  be  treated  in 
such  a  manner  as  to  produce  quiescence,  and 
the  fact  of  the  tumour  remaining  need  not 
necessarily  entail  harm  to  the  patient,  because 
there  are  no  symptoms  arising  from  the  mere 
presence  of  carcinoma  in  any  part  of  the  body. 
Symptoms  only  arise  when  the  growth,  either 
by  pressure  or  by  interference  with  the  function 
of  important  organs,  causes  their  appearance. 

L.  D. 

THE  IMMEDIATE  MICROSCOPIC  DIAGNOSIS  OF 
TUMOURS  AT  THE  TIME  OF  OPERATION 

It  is  the  aim  of  all  surgeons  to  make  an 
accurate  diagnosis  of  every  diseased  condition 
with  which  they  have  to  deal ;  this  aim,  however, 
is  not  always  attainable.  Any  help  they  may 
be  able  to  command  from  others  in  arriving  at 
a  diagnosis  it  is  their  duty  to  obtain.  Fortu- 
nately, owing  to  the  advance  made  in  the 
science  of  pathology,  there  are  many  means 
of  investigating  disease,  and  one  of  them  it 
is  proposed  briefly  to  describe  and  illustrate 
below. 

The  preparation  of  a  microscopic  section  of  a 
tumour  or  other  tissue  is  a  long  and  tedious 
process  in  the  ordinary  way,  but  there  is  a 
method  by  M'hich  a  section  can  be  obtained  in 
a  few  minutes  while  an  operation  is  being 
performed.    Briefly  the  procedure  is  as  follows : — 
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As  soon  as  the  patient  has  been  anaesthetized 
I  and  the  surgeon  has  explored  the  region 
affected,  a  piece  of  the  tumour  or  diseased  tissue 
is  given  to  the  pathologist,  who  at  once  freezes 
it  and  cuts  sections.  A  section  is  mounted, 
stained  and  examined  under  the  microscope. 
A  diagnosis  is  made  and  the  surgeon  is  informed 
as  to  the  nature  of  the  tumour.  The  time 
occupied  by  the  process  is  usually  about  five 
minutes,  sometimes  less.  The  following  case 
will  serve  as  an  example  of  mam'  in  which  the 
surgeon  has  to  decide  whether  malignant  disease 
is  present  or  not.  A  tumour  was  present  in  the 
breast  of  a  lady ;  its  physical  characteristics 
were  those  common  to  carcinoma  and  chronic 
mastitis.  It  was  explored  and  a  piece  removed 
for  microscopic  examination.  This  proved  to 
be  carcinoma.  The  surgeon  then  proceeded  to 
remove  the  whole  of  the  breast,  together  with 
the  pectoral  muscles  and  axillary  glands. 
Formerly  the  method  of  procedure  in  such  a 
case  was  to  remove  the  mass  locally  and  have 
a  microscopic  section  prepared  after  suitable 
hardening  and  preparation  of  the  tissue.  If  the 
condition  found  was  simple  inflamed  breast 
tissue  or  an  imiocent  tumour,  well  and  good ; 
but  if  carcinoma  was  demonstrated  then  a 
second  operation  was  necessary.  This  should 
not  happen,  it  is  most  unfair  to  the  patient, 
as  well  as  damaging  to  her  mental  state  to  have 
to  wait  in  suspense  for  some  days  and  then 
have  to  go  through  all  the  preparation  necessary 
for  a  second  operation;  and  then  there  is  the 
great  risk  of  dissemination  of  the  growth  owing 
to  the  opening  up  of  lymphatic  channels  by  the 
incomplete  removal  of  the  tumour.  This  risk 
far  outAveighs  all  the  other  objections.  It  can 
be  entirely  obviated  by  having  the  diagnosis 
settled  at  once  by  means  of  a  fresh  microscopic 
section. 

There  are  many  cases  in  which  the  diagnosis 
of  malignancy  of  a  tumour  can  be  made  at  once 
by  naked-eye  inspection — such  as  an  ulcerating 
or  fungating  carcinoma  of  the  breast  or  tongue. 
Others  in  which  the  same  diagnosis  can  be 
arrived  at  directly  an  incision  is  made  into  the 
groAA-th.  Lastlj-,  there  is  a  group  of  cases  in 
which  an  accurate  knoAvledge  of  the  malignant 
or  innocent  nature  is  not  possible  without  a 
microscopic  view  of  the  section.  The  last  group 
is  the  one  in  which  a  rapidly  prepared  section 
is  of  the  greatest  value. 

The  delay  in  the  course  of  an  operation  is 
short  and  fully  compensated  for  by  the  accurate 
knowledge  gained  as  to  the  nature  of  the 
condition  present.  This  method  is  particularly 
indicated  in  such  regions  as  the  breast,  abdomen, 
etc.,  where  it  is  found  necessary  to  give  an 
anaesthetic  in  order  to  explore.  Where  a  piece 
of  tissue  can  be  removed  without  an  anaesthetic — 
i.  e.  from  the  tongue,  lip,  cervix  uteri — a  section 
25 


can  be  prepared  at  leisure,  and  the  delay  is  not 
so  serious.  But  even  in  these  cases  a  fresh 
section  is  often  advisable.  Fresh  sections  can 
be  obtained  M'hich  show  the  structure  of  tumours 
and  tissues  quite  as  plainly  as  those  which  are 
prepared  by  the  slower  and  more  elaborate 
paraffin  method.  A  certain  amount  of  practice 
in  cutting  frozen  sections  and  experience  in 
interpreting  them  is  necessary.  This  experience 
should  be  cultivated  by  all  who  wish  to  be  of 
service  as  pathologists. 

Brief  particulars  may  now  be  given  of  some 
cases  in  which  a  fresh  section  and  immediate 
diagnosis  has  helped  the  surgeon  in  bis  treat- 
ment of  the  condition  found. 

Case  I. — An  irregular  ulcer  was  present  in  the  gum^ 
covering  the  lower  jaw  of  an  elderly  gentleman.  It 
was  fixed  to  the  molar  region  and  floor  of  the  mouth. 
The  edges  were  hard  and  nodular.  These  appearances- 
suggested  that  the  lesion  was  an  epithelioma.  A  piece 
was  remioved  which  proved  to  be  simple  inflammatory 
tissue.  This  case  serves  to  illustrate  several  important 
points.  AVlien  a  patient  is  vinder  the  influence  of  an 
anaesthetic  a  large  piece,  or  several  pieces,  of  tissue 
can  be  removed  for  microscopic  examination.  A  large 
piece  is  more  likely  to  show  the  true  natvire  of  a  diseased 
structure  than  a  small  piece.  On  the  other  hand,  small 
pieces  from  ulcers  in  the  mouth  sometimes  show  only 
inflammatory  tissue  superficial  or  adjacent  to  the 
malignant  tumoiu-.  This  point  should  be  remembered 
by  those  who  "'  snip  "  or  "  peel  "  off  a  small  scrap  of 
tissue  from  the  edge  of  an  ulcer  and  then  ask  for  a 
diagnosis.  A  pathologist  may  justly  report  on  such  a 
specimen  as  innocent  in  nature,  although,  as  a  matter 
of  fact,  the  tumour  might  be  carcinoma. 

It  is  impossible  to  say  from  these  clinical  signs 
whether  the  tumour  is  a  mass  of  chronically 
inflamed  breast  tissue  or  a  carcinoma.  On 
exploring  the  mass  its  true  nature  is  in  many 
instances  at  once  apparent  to  the  experienced 
observer's  eye,  but  tliere  are  many  cases  in  A\'hich 
a  definite  diagnosis  cannot  be  made  in  this 
mamier  even  at  this  stage  of  the  operation. 
These  are  the  cases  in  Avhich  a  microscopic 
section  is  of  the  greatest  value.  The  following 
case  is  instructive  to  illustrate  this  point. 

Case  II. — A  large  tiunour  was  felt  in  the  breast  of  a 
lady.  Its  physical  character,  as  felt  through  the  skin, 
woxild  serve  for  those  of  a  carcinomatous  mass  or  a 
chronic  mastitis.  The  mass  was  removed  and  an 
incision  made  into  it.  The  structiu-e  appeared  to  be 
that  of  a  chronically  inflained  breast.  A  microscopic 
section  revealed,  however,  the  presence  of  carcinoma, 
together  with  much  inflammation  in  the  surrounding 
breast  tissue. 

Cysts  of  the  breast  are  notoriously  hard  to 
diagnose, even  bj'the  most  experienced  clinicians. 
These  cysts  usually  have  a  smooth  lining  and 
are  surrounded  by  inflamed  breast  tissue. 
Sometimes.  hoAvever.  Avhen  a  microscopic  sec- 
tion is  made  through  the  latter  early  carcinoma 
is  discovered. 

Case  III. — A  smooth-walled  cyst  was  removed  from 
a  breast.  At  one  part  of  the  wall  a  small  patch  of 
blood-stained    tissue   was   discovered.     A   microscopic 
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section  of  this  tissue  proved  it  to  be  carcinoma;    a    j 
complete  operation  was  then  performed.     The  naked- 
eye  appearances  of  this  specimen  suggested  a  hsema-    , 
toma   into   the   tissue   about   the   cyst   wall,    but   the    i 
microscope  disproved  this. 

Another  type  of  cyst  is  not  infrequently  met 
with ;  in  this  variety  a  growth  is  present  in  one 
part  of  the  wall  of  the  cyst  and  projects  into 
its  cavity.  The  cyst  also  contains  blood- 
stained fliiid.  A  microscopic  section  will  some- 
times reveal  well-marked  carcinoma  invading 
the  tissue  outside  the  cyst,  and  at  others  a 
papillomatous  growth  confined  to  the  cyst  wall. 
It  is  an  important  point  one  has  to  settle  in  a 
case  like  this,  because,  in  the  first  instance, 
where  a  carcinoma  has  developed  it  is  necessary 
in  the  interest  of  the  patient  that  a  complete 
operation  should  be  performed,  whereas  in  the 
second  case  amputation  of  the  breast  only  is 
necessary. 

One  often  meets  with  a  tumour  of  the  breast 
which  appears  to  be  composed  of  inflamed  gland 
tissue  on  naked-eye  inspection  of  its  cut  surface. 
A  microscopic  section  in  many  cases  confirms 
this  diagnosis,  and  the  surgeon  is  satisfied  by 
local  removal  of  the  mass.  Sometimes  tiny 
growths  are  seen  in  cyst-like  spaces  in  the  midst 
of  an  indurated  patch  of  mammary  gland  ;  they 
may  be  partly  lifted  out  of  the  cysts  with  the 
point  of  a  knife,  and  then  are  found  to  be 
attached  to  the  wall  by  a  small  pedicle.  A 
microscopic  section  will  show  that  these  growths 
are  epithelial  in  nature  and  that  the  epithelium 
of  the  acini  and  ducts  in  the  neighbourhood  is 
actively  proliferating.  If  the  epithelium  and 
epithelial  growths  are  confined  within  the 
dilated  acini  and  ducts  one  may  assume  that  the 
condition  is  as  yet  innocent  in  character.  This 
can  be  proved  by  the  microscope. 

Exploration  of  a  breast  tumour  by  means  of  a 
trocar  and  cannula  has  been  practised  by  some 
as  a  means  of  diagnosis.     From  what  has  been 
said  above  it  will  be  granted  that  even  if  a  cj'^st 
be  present  and  fluid  obtained  through  the  can- 
nula, the  presence  of  carcinoma  in  the  cyst  wall 
cannot  be  excluded.     On  the  other  hand,  if  no 
fluid  is  obtained,  and  the  tumour  is  thus  assumed 
to  be  solid,  the  distinction  between  carcinoma 
and  chronic  inflammation  only  cannot  be  made. 
An   immediate    microscopic    diagnosis    is    of 
great  ser\ace  in  cases  of  uterine  carcinoma.     A 
small  piece  of  tissue  can  be  removed  from  the 
cervix   without   an   anaesthetic   and   examined 
at  leisure,  but  it  is  different  with  lesions  in  the 
cervical  canal  and  body  of  the  uterus.     Sections 
can  be  prepared  at  once  of  the  small  pieces 
removed  with  a  curette  from  the  wall  of  the 
cervix  and  body  while  the  patient  is  under  the 
influence    of    the    anaesthetic.     In    most    cases 
which  one  examines  the  uterine  scrapings  prove 
to  be  simple  in  nature  and  no  further  operation 


is    necessary.     But    now    and    then    malignant 
disease  is  disclosed  by  microscopic  sections. 

In  the  following  case  a  general  thickening 
of  the  caecum  and  lower  part  of  the  ileum  was 
found.  The  swelling  looked  very  much  like  a 
new  growth,  and  the  surgeon  thought  it  would 
be  necessary  to  remove  it ;  but  a  fresh  section 
showed  that  the  condition  was  inflammatory. 
In  this  case  the  microscopic  examination  saved 
the  patient  from  the  risk  of  an  unnecessary 
enterectomy,  which  it  seemed  advisable  to  do 
on  the  ordinary  naked-eye  evidence  of  the 
condition,  which  Avas  very  suggestive  of  new- 
growth. 

It  is  sometimes  very  difficult  to  determine 
the  nature  of  a  thickened  gall  bladder,  and  it  is 
extremely  useful  to  get  a  definite  microscopic 
diagnosis.  An  inflamed  gall  bladder  may  be 
left,  or  at  most  removed  locally,  but  a  malignant 
organ  requires  a  wide  and  complete  removal  if 
it  is  possible  to  do  so. 

Further,  it  is  difficult  in  some  cases  to  make  a 
correct  diagnosis  of  swellings  and  ulcers  affecting 
the  limbs.  A  gentleman  had  a  warty  growth 
on  one  of  his  fingers,  and  it  was  proposed  to 
amputate  the  finger  if  the  growth  should  turn 
out  to  be  malignant.  A  section  proved  it  to 
be  innocent,  and  therefore  the  local  removal 
performed  was  sufficient  and  the  wound  sewn  up. 
In  another  case  a  growth  in  the  sole  of  the  foot 
proved  on  microscopic  examination  to  be  a 
sarcoma ;    this  justified  amputation  of  the  foot. 

Sarcomata  of  the  limbs  can  be  demonstrated 
by  sections  made  at  the  time  of  exploration, 
and  should  always  be  done  before  removing  an 
arm  or  a  leg.  Cases  of  "  quiet  "  necrosis  of  a 
piece  of  bone  with  inflammatory  thickening 
around  occur  occasionally  and  closely  simulate 
new  growth. 

The  folloAvincr  case  illustrates  the  value  of 
co-operation  between  the  surgeon  and  patho- 
logist. 

A  swelling  of  the  lower  end  of  the  femur  was 
diagnosed  by  means  of  an  X-ray  photograph  as  a  new 
growth.  It  appeared  to  be  confined  within  the  shaft 
of  the  bone — i.  e.  an  endosteal  sarcoma.  If  the  tumour 
should  prove  to  be  a  sarcoma,  and  of  the  myeloid  or 
"  giant  "  celled  type,  as  is  usually  the  case  in  the 
endosteal   form   of   growth,    amputation    through   the 

i  thigh  was  contemplated.  If,  on  the  other  hand,  it 
should  proved  to  be  an  example  of  the  more  malignant 
type  of  sarcoma^ — i.  e.  round-  or  mixed-celled  sarcoma 
— then  it  was  thought  better  to  amputate  the  limb  at 

;  the  hip  joint.  A  piece  of  the  soft  tissue  within  the 
bone  was  removed  and  a  microscopic  section  prepared. 
The  section  showed  the  structure  of  a  mixed  round- 
and  spindle -celled  sarcoma.  The  more  severe  operation 
was  then  performed. 

MetJiod    of    Cutting    Frozen  Sections   of 
Fresh  Tissues. 

The  method  may  be  divided  into  two  parts. 
1.  Arranging  the  apparatus  to  be  used.     The 
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microtome  must  be  fixed  on  a  firm  table  and  all 
the  instruments  arranged  in  a  convenient 
manner.  A  mental  survey  of  the  freezing, 
cutting,  mounting  and  staining  of  a  section 
is  then  made,  in  order  to  make  sure  that  every- 
thing is  present  and  in  its  proper  place.  This 
ensures  that  no  time  will  be  wasted  Avhen  once 
the  process  is  begun. 

2.  Preparation  of  the  microscopic  section. 

(a)  The  selected  piece  of  tissue  received  from 
the  surgeon  is  placed  on  the  brass  disc  of  the 
freezing  microtome,  and  is  surrounded  by  gum 
solution. 

(6)  The  tissue  and  gum  are  frozen  and  sections 
made  by  a  razor  on  a  carrier. 

(c)  The  sections  are  transferred  to  a  dish  of 
cold  water,  and  after  separating  them  with  a 
glass  rod  a  suitable  section  is  lifted  out. 

{d)  It  is  dipped  for  a  moment  into  pure 
methylated  spirit,  and 

(e)  Then  placed  into  another  larger  dish  of 
cold  water;  the  currents  set  up  b}^  the  spirit 
in  the  water  cause  the  section  to  spread  out 
flat. 

(/)  A  glass  slide  is  dipped  in  the  water  under 
the  section,  and  the  latter  is  lifted  out  as  the 
slide   is   slowly   drawn   up   out   of    the   water 


agam. 


(g)  The  water  is  drained  off  the  slide  and  a 
few  drops  of  stain  (Loeffler's  methylene  blue) 
are  allowed  to  fall  directly  on  to  the  section. 

{h)  A  thin  cover-glass  is  placed  on  the  stain 
and  section  after  several  seconds;  it  is  lightly 
pressed  down,  so  as  to  drive  out  excess  of  stain ; 
this  is  then  blotted  off,  and  the  specimen  is 
ready  for  examination  under  the  microscope. 

E.  H.  S. 

ACUTE    PERITONITIS 

Acute  Peritonitis  is  an  infective  disease,  and 
one  so  extremely  fatal  that  treatment  must  be 
undertaken  immediately.  Indeed  the  earlier 
the  treatment  is  started  the  better  the  patient's 
chances  of  life ;  and,  conversely,  the  longer  the 
disease  progresses  without  treatment  the  worse 
for  the  patient.  Although  the  diagnosis  may 
be  made  by  the  physician,  the  treatment  of 
peritonitis  is  surgical.  This  dual  responsibility 
in  the  case  of  peritonitis  between  physicians 
and  surgeon  frequently  leads  to  much  delay, 
which  may  result  in  the  death  of  the  patient. 

Operation  is  the  first  step  in  the  treatment 
of  all  cases  of  peritonitis.  The  operation  should 
be  done  as  quickly  as  is  feasible  with  good  work, 
the  source  of  the  peritonitis  should  be  removed, 
and  the  abdomen  drained.  The  causes  of 
peritonitis  are  very  various,  but  in  the  young 
the  appendix  is  almost  always  the  cause. 

The  causes  of  acute  abdominal  disease  as 
seen  at  St.  Thomas's  Hospital  may  be  given,  as 


they  show  the  various  common  origins  of  peri- 
tonitis in  their  clinical  perspective — 

Intestinal  obstruction  .         .         .39  per  cent. 

Appendicitis 37  ,,  ,, 

Perforations    of    the    AlimentarJ^ 

Tract 11  „  „ 

Inflammations      of     the      Pelvic 

Viscera 6  ,,  ,, 

Peritonitis  of  unknown  origin       .  2  ,,  ,, 

Unclassifiable  causes     .         .         .  5  ,,  ,, 

This  table  shows  the  enormous  proportion  of 
cases  of  acute  peritonitis  which  are  dependent 
on  disease  of  the  appendix. 

Treatment  before  Operation — 

1.  Place  the  patient  in  the  semi-erect  Fowler 
position  (to  try  and  limit  the  infective  pro- 
cesses to  the  lower  part  of  the  abdomen,  whence 
absorption  is  slower). 

2.  Avoid  giving  food  by  the  mouth,  sub- 
stituting rather  a  small  amount  (a  few  ounces) 
of  saline  per  rectum  every  two  or  four  hours. 
(The  object  of  this  is  to  limit  and  prevent  the 
diffusion  of  the  infective  processes  by  the 
vermicular  movements  of  the  intestine.) 

3.  Avoid  giving  morphia,  if  possible,  as  its 
use  gives  a  general  and  false  feeling  of  security 
and  lowers  the  powers  of  resistance  of  the 
patient. 

4.  If  necessary,  wash  the  stomach  out  with 
bicarbonate  of  soda  (twenty  grains  to  the  ounce). 

The  Operation. — This  should  be  done  as 
quickly  as  is  consonant  with  good  work.  Its 
object  should  be  to  remove  the  cause  of  the 
peritonitis  {e.g.  the  appendix)  and  all  obvious 
infective  material,  the  remainder  being  left 
to  the  patient's  own  resources.  The  surgeon 
must  never  waste  time  attempting  to  cleanse 
the  peritoneal  cavity ;  a  patient  who  has  the 
power  to  recover  does  it  far  better  by  himself, 
\\itliout  the  surgeon's  further  aid. 

An  incision  through  the  lower  part  of  the 
right  rectus  should  be  made  first,  as  it  allows 
the  appendix  and  the  pelvis  to  be  inspected ; 
if  the  cause  of  the  peritonitis  is  in  the  upper 
abdomen,  it  will  be  needed  for  cleansing  the 
pelvis.  It  is  always  wisest  in  peritonitis  cases 
to  drain  the  abdomen  with  a  tube  surrounded 
by  a  gauze  plug  for  forty-eight  hours. 

With  regard  to  the  anaesthetic,  let  the 
anaesthetist  choose  whichever  anaesthetic  he 
gives  best,  and,  under  the  circumstances,  that 
will  be  best  for  the  patient  also.  Thus  chloro- 
form is  much  given,  but  "open  ether  "  is  better ; 
and,  in  selected  cases  (particularly  children), 
spinal  anaesthesia  is  excellent. 

After  Operation. — The  patient  is  returned  to 
a  warmed  bed,  placed  in  the  Fowler  position, 
and    the    continuous    administration   of   saline 
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commenced.  This  administration  of  saline  per 
rectum  is  the  most  important  item  in  the  treat- 
ment of  acute  abdominal  disease  which  has  been 
introduced  of  recent  years.  It  requires  con- 
siderable attention,  skill  and  care  for  its  proper 
administration,  and  its  failure  should  be  con- 
strued to  mean  its  improper  administration. 

The   Continuous   Administration    of   Fluids   per 

Rectum  (Proctoclysis). — As  the  patient  is  sitting 

up  in  bed,  a  solid  tube  must  be  used  to  introduce 

the  fluid    into  the  rectum,  otherwise  the  tube 

will  get  kinked.     A  tube  one  foot  in  length  and 

half  an  inch  in  diameter,  made  of  pewter,  with  a 

slightly  bulbous  extremity,  answers  well  and  is 

easily  introduced  into  the  boAvel.     At  the  end 

and  on  all  sides  of  this  bulb  holes  are  pierced  so 

that  fluid  can  pass  through  them  and  at  the 

same  time  flatus  can  escape.     If  only  a  single 

aperture  is  present  in  the  tube,  it  is  apt  to  be 

blocked  by  f cecal  matter;  but  when  there  are 

many  openings  the  rectum  is  equally  distended 

above  the  sphincter  and  the  obstruction  of  the 

flov.'  of  fluid  by  faeces  does  not  occur.     The  tube 

is  introduced  into  the  rectum  for  about  two  to 

three  inches,  and  is  bent  sharply  at  the  anus  so 

as  to  lie  easily  on  the  bed.     To  the  outside  end 

a  long  rubber  tube  is  attached,  Mhich  leads  to 

the  source  of  supply  at  the  bedside.     The  most 

convenient  vessel  to  hold  the  saline  solution  is 

an  "  infusion  flask  "  (Sahli's  pattern).     This  is 

triangular  in  shape,  has  a  large  base,  and  holds 

from  three  to  four  pints ;  its  neck  is  closed  by  a 

rubber  stopper,  which  has  three  openings ;  the 

one   admits   a   glass   tube,   which   at   one   end 

reaches  to  the  bottom  of  the  flask,  and  at  the 

other  is  attached  to  the  rubber  tube  leading  to 

the  rectum ;  a  second  admits  a  thermometer, 

and  the  third  tube  acts  as  an  inlet  for  air.     The 

whole  flask  is  immersed  in  a  bath  of  hot  water, 

beneath  which  a  spirit  lamp  burns,  so  securing 

a  constant  temperature  of  the  saline  solution. 

The  best  temperature  is  from  100°  to  102°  F. ; 

if  the  fluid  is  hotter  than  this  it  is  not  retained 

well.     This  temperature,  when  it  reaches  the 

rectum,  is  probably  three  or  four  degrees  lower 

than  that  shoAvn  by  the  thermometer.     When 

the  tube  has  been  introduced  into  the  rectum 

and  the  flask   attached,   the  latter  should   be 

elevated  so  that  its  base  is  from  three  to  six 

inches    higher    than    the    rectum.     The    saline 

begins  to  flow,  and  continues  floAving,  at  the 

rate   of   about   one   pint   an   hour.     It   is   not 

desirable  to  introduce  more  than  one  and  a  half 

pints,  or  at  the  most  two  pints,  during  the  first 

hour;  subsequently,  a  rate  of  one  pint  in  the 

hour  should  be  maintained.     The  rapidity  of 

the  flow  is  altered  by  raising  or  lowering  the 

flask,  and  should  be  regulated  by  the  patient's 

feelings.     If  a  sense  of  tightness  or  distress  is 

caused,  the  flow  is  too  rapid.     As  a  rule,  no 

discomfort  is  felt  till  about  five  pints  have  been 


introduced.  Then  it  may  be  necessary  to  stop 
the  flow  for  half-an-hour  or  an  hour.  Provided 
the  rate  of  flow  be  regulated  properly,  and  the 
temperature  of  the  fluid  not  altered,  from  seven 
to  ten  pints  can  be  introduced  without  interrup- 
tion. Flatus  reaching  the  rectum  can  escape 
by  the  tube.  If,  as  rarely  happens,  the  fluid 
introduced  acts  as  an  enema,  the  tube  may  be 
replaced  as  soon  as  the  bowels  have  acted. 
Care  and  almost  constant  attention  on  the 
part  of  the  nurse  are  necessary  to  ensure  a 
successful  administration. 

The  largest  quantity  of  fluid  taken  by  any 
patient  during  the  first  twenty-four  hours  was 
sixteen  pints  ;  the  largest  quantity  administered 
was  twenty-nine  pints,  extending  over  three 
days.  These  quantities  were  borne  quite  easily, 
without  any  distress  whatever.  The  change 
in  the  appearance  of  a  patient  who  absorbs 
fluid  so  rapidly  is  very  remarkable.  If  the  case 
is  one  of  acute  general  peritonitis,  w^hen  the 
patient  looks  livid,  with  sunken  eyes,  skin 
moist  and  cold,  mouth  so  parched  that  his 
tongue  can  hardly  move,  he  begins  in  a  few 
hours  to  look  ruddy  and  clean,  his  mouth  grows 
moist,  his  eyes  bright,  and  all  his  aspect  is  one 
of  comfort  and  contentment.  The  pulse  gains 
volume  and  improves  steadily  in  character, 
urine  is  passed  in  large  quantities,  and  the 
skin  keeps  moist.  Not  a  few  patients  say  that 
they  feel  very  hot,  and  some  of  them  perspire 
freely.  It  is  a  question,  perhaps,  as  to  how  far 
one  should  carry  this  treatment  in  patients 
whose  kidneys  are  defective. 

Some  are  of  opinion  that  in  cases  of  acute 
peritonitis  the  fluid  causes  a  reversal  of  the 
current  of  the  lymph  in  the  peritoneal  lympha- 
tics, so  that  instead  of  absorption  taking  place 
from  the  peritoneal  surface,  the  mouths  of  the 
lymphatics  pour  out  fluid,  bathing  the  perito- 
neum with  this  free  discharge,  which  then 
escapes  by  the  tubes  ;  that,  in  fact,  the  peritoneal 
cavity  is  flushed  out  by  the  fluid. 

Various  devices  have  been  tried  to  simplify 
the  apparatus  necessary  to  maintain  the  saline 
at  the  right  temperature,  such  as  Paterson's, 
which  requires  that  electricity  is  available,  or 
Dewar's  flask.  The  latter  is  small  and  has  been 
found  experimentally  to  lose  two  degrees  of 
heat  in  half-an-hour. 

Vaccines. — Vaccines  are  likely  to  be  useless 
in  the  treatment  of  acute  peritonitis.  But  all 
must  have  seen  cases  which  apparently  bene- 
fited from  them.  None  have  seen  vaccines  do 
harm.  So  that,  whenever  it  can  be  done,  a 
pathologist  should  take  cultures  and  make 
coverslip  preparations  from  the  peritoneal 
exudate  and,  whilst  Avaiting  for  the  cultures 
to  grow,  a  dose  of  a  stock  vaccir.e  should  be 
administered. 

Serum    Treatment.  —  The    serums    are    given 
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h}i)odermically.  No  serum  can  be  trusted  to 
give  a  reliable  result.  Anti-colon  serum  in 
twenty-five  cubic  centimetre  doses  has  certainly 
improved  the  conditions  of  some  patients.  It 
may  be  given  at  the  time  of  operation,  and 
daily  afterwards,  should  disquieting  symptoms 
remain  or  arise.  This  action  is  readily  under- 
stood, as  the  colon  bacillus  is  by  far  the  most 
numerous  and  frequently  present  organism  in 
peritonitis. 

Anti-streptococcus  and  anti-staphylococcus 
sera  have  done  less  obvious  good. 

Artificial  Leucocytosis. — To  increase  the  num- 
ber of  leucocytes  would  appear  to  increase  the 
numbers  of  the  patient's  army  fighting  the 
attacking  organisms ;  hence,  it  should  do  good. 
Clinically,  this  is  difficult  to  prove,  though  such 
a  leucocytosis  is  easily  produced  by  a  hypo- 
dermic injection  of  a  nuclein,  such  as  that  sold 
commercially  as  phagocytin. 

The  dressings  should  be  changed  as  often 
as  necessary,  and  the  drains  withdrawn  and 
replaced  in  twenty-four  hours,  an  anaesthetic 
being  given  if  necessary.  A  many-tail  bandage, 
the  tails  of  which  are  long,  holds  the  dressing 
in  position. 

Morphia  and  opium  are  to  be  avoided,  if 
possible,  for  the  reasons  already  given.  If  they 
must  be  given,  let  small  doses  be  used  and 
repeated  if  necessary.  Pain  and  anxiety  may 
do  more  harm  to  the  patient  than  a  small  dose  of 
morphia. 

Stimulants,  such  as  adrenalin  (ll\^  x)  and 
strychnine  {]\  v),  should  be  given  without 
hesitation.  One  often  repents  not  giving  them 
when,  after  a  temporary  improvement  on  the 
first  day  after  operation,  the  heart  "  falls  to 
pieces  "  on  the  next  day.  I  have  repeatedly 
given  ten  minims  of  strychnine  every  four 
hours  for  a  day  or  two.  A  patient  in  a  dangerous 
state  can  take  an  enormous  dose  without 
harm.  A  simple  (or  turpentine)  enema  may  be 
given  on  the  same  day  or  the  next  day  after 
operation ;  or  a  long  rectal  tube  can  be  passed 
to  relieve  abdominal  distension. 

Purgatives  are  better  withheld,  if  possible, 
until  all  sickness  has  ceased,  when  they  are 
given  repeatedly  in  small  doses,  e.g.  J  gr.  of 
calomel  every  hour  until  the  bowels  act.  After 
two  grains  have  been  given  it  is  better  to 
administer  an  enema  to  commence  the  action 
of  the  bowels.  An  enema  in  acute  abdominal 
disease  should  always  be  given  with  a  tube  and 
a  funnel ;  never  with  a  syringe. 

Repeated  Sickness  is  best  treated  by  washing 
out  the  stomach  with  a  tube  and  a  funnel,  or 
making  the  patient  wash  it  out  by  drinking 
glasses  of  hot  bicarbonate  of  soda  solutions 
(twenty  grains  to  the  ounce). 

Abdominal  Distension  should  be  treated  with 
hot  dry  flannels,  an  enema  (or  rectal  tube),  and 


gastric  lavage  if  necessary.  Only  two  drugs 
are  of  use  in  relieving  it,  both  given  hypodermi- 
cally,  eserin  salicylate,  every  two  hours  in  doses 
of  eV  gi"-)  ^iid  atropine  sulphate,  in  doses  of 
TTp  gr-  every  three  hours.  The  injections  are 
discontinued  if  the  patient  is  relieved  and  shows 
constitutional  signs  of  their  action.  Injections 
of  pituitary  extract  may  be  given  and  repeated. 
Like  the  above  drugs,  sometimes  the}''  succeed, 
sometimes  they  fail. 

In  severe  and  intractable  cases,  where  the 
distension  is  embarrassing  the  heart's  action,  it 
is  sometimes  necessary  to  open  part  of  the  wound 
and  do  a  temporary  ileostomy  on  a  distended 
coil  of  small  bowel. 

Hiccough  is  one  of  the  most  distressing  symp- 
toms which  one  may  be  called  upon  to  treat  in 
cases  of  peritonitis.  The  pathology  of  the  con- 
dition is  obscure  and  composite.  It  is  often 
associated  with  a  dilated  stomach ;  hence,  it  is 
best  treated  by  gastric  lavage,  bicarbonate  of 
soda  (twenty  grains  to  the  ounce),  and  a  mustard 
leaf  to  the  epigastrium.  Massage  to  the 
epigastrium  and  neck  may  also  help.  Other 
drugs,  such  as  cocaine,  nitroglycerine,  bromides, 
turpentine,  musk,  etc.,  may  be  given,  and  at 
times  seem  to  do  little  good,  but  it  is  true  that 
the  symptom  may  wear  itself  out,  cease  or 
ameliorate  when  thev  are  being;  used.  At  times 
morphia  must  be  given  to  give  the  patient  sleep 
and  temporary  rest  from  the  hiccough.  A  purga- 
tive or  enema  is  sometimes  beneficial.  Before 
saline  was  administered  per  rectum,  it  was 
needful  to  treat  after  operation,  restlessness, 
thirst,  foul  mouth,  and  similar  clinical  features  ; 
now  the  need  has  entirely  disappeared.  Such 
points  resolve  themselves  and  do  not  require 
special  attention. 

In  a  similar  w'ay  the  feeding  of  the  patient 
merely  demands  the  use  of  ordinary  intelligence. 
Very  great  importance  is  attached  by  the 
patient's  friends,  and  sometimes  by  the  patient, 
to  the  amount  of  food  given.  It  is  useless  to 
attempt  to  give  much  in  the  first  twenty-four 
or  forty-eight  hours  after  operation.  Liquid 
and  easily  digestible  food  is  given  in  small  doses, 
e.  g.  milk  and  water,  milk  and  soda,  in  doses  of 
one  ounce  every  hour  whilst  the  patient  is 
awake.  Food  in  the  stomach  often  distresses 
the  patient  unless  relief  is  found  by  vomiting; 
hence  it  is  better  to  give  the  patient  very  little 
by  mouth  and  to  rely  on  rectal  infusion  to  main- 
tain his  strength. 

After  the  bow^els  have  acted  it  is  desirable 
to  increase  the  amount  of  food  taken  by  mouth  ; 
and  more  particularly  so  as  the  rectal  infusion 
is  discontinued.  In  some  patients  the  stomach 
remains  dilated  and  irritable  ;  if  so,  it  is  harmful 
to  press  the  increase  of  food,  and  it  is  better  to 
avoid  altogether  "  made-up  "  or  seasoned  foods, 
champagne,  etc.,  on  account  of  their  containing 
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elements  which  will  irritate  the  stomach  and 
increase  the  patient's  distress.  The  desire  to 
suck  ice  is  frequently  met  with  in  this  disease. 
It  is  almost  invariably  associated  with  a  dilated 
and  irritable  stomach,  which  conditions  are 
wrongly  attributed  to  the  ice.  Ice  is  certainly 
an  uneconomical  method  of  taking  water,  but 
it  is  certainly  not  responsible  for  the  harmful 
results  attributed  to  it ;  still,  it  should  be  checked 
and  discontinued  as  soon  as  possible. 

Appendicostomy  has  been  done  instead  of 
appendicectomy  in  certain  cases  of  appendix 
peritonitis,  the  appendicostomy  offering  a  simple 
means  of  administering  saline  solution. 

Intravenous  infusion  during  the  period  after 
operation  for  peritonitis  is  only  capable  of 
"  pulling  the  patient's  pulse  together  "  for  a  few 
hours.  Saline  injections  (0  ss)  may  be  used 
instead. 

Particularly  in  children,  peritonitis  may  be 
accompanied  by  acetonuria,  acetongemia,  ace- 
tone in  the  breath,  etc. ;  the  conditions  being 
called  post -chloroform  poisoning  and  treated 
by  the  free  administration  of  glucose,  sodium 
bicarbonate  and  saline  solution  by  mouth, 
rectum  or  subcutaneously.  The  saline  can  be 
given  intravenously. 

Special  Forms  of  Peritonitis 

Pneumococcus  Peritonitis. — Peritonitis  due  to 
a  pneumococcus  is  a  very  fatal  form  of  infection. 
The  peritonitis  is  practically  an  incident  in 
pneumococcus  septicemia.  In  over  half  the 
cases  there  is  another  gross  pneumococcic  lesion ; 
in  some  cases,  a  general  involvement  of  serous 
membranes  such  as  the  pleura,  pericardium, 
peritoneum  and  dura  mater ;  hence,  the  mortal- 
ity is  very  high.  Pneumococcus  peritonitis  is 
more  common  in  children  than  in  adults,  in 
boys  than  in  girls.  It  is  seldom  diagnosed 
before  operation,  when  it  is  suggested  by  the 
greenish  pus,  the  Midespread  distribution,  and 
the  absence  of  any  recognizable  cause  of  the 
peritonitis.  Excepting  the  loculated  and  more 
chronic  forms  the  prognosis  is  bad.  The  treat- 
ment follows  the  general  lines  laid  down  under 
the  treatment  of  peritonitis.  Special  treat- 
ment by  a  serum  or  vaccine  has  not  led  as  yet 
to  hopes  of  improved  results. 

Streptococcus  Peritonitis.  —  In  streptococcus 
peritonitis  the  peritonitis  is  an  incident  in 
streptococcus  septicaemia ;  hence  it  is  a  very 
fatal  form. 

Staphylococcus  Peritonitis.  —  The  staphylo- 
coccus pyogenes  albus  has  often  been  isolated 
from  cases  of  peritonitis,  and  seems  to  be  an 
auto-infection  on  the  part  of  the  patient.  Its 
presence  is  by  no  means  a  forerunner  of  a  fatal 
termination. 

The  staphylococcus  aureus  gives  rise  to  a 
very  serious  form   of   peritonitis,   but   not   so 


fatal  a  form  as  that  due  to  the  streptococcus 
pyogenes. 

Colon  Bacillus  Peritonitis. —This  is  the  ordin- 
ary infection  in  cases  of  appendix  peritonitis- 
hence  it  is  to  the  anti-colon  serum  that  we  look 
to  give  improved  results  in  these  cases. 

Gonorrhceal  Peritonitis.  —  Gonorrhoea!  peri- 
tonitis is  in  reality  a  name  given  to  peritonitis 
arising  from  the  genital  organs.  Naturally,  it 
is  more  frequent  in  women  than  in  men.  It 
is  most  often  found  in  young  women,  but  may 
be  found  in  young  girls  and  even  in  female 
babies. 

The  diagnosis  is  made  by  the  presence  of 
peritonitis  without  obvious  cause  and  the 
presence  of  a  vaginal  discharge.  The  treat- 
ment consists  of  laparotomy,  sponging  away 
the  fluid  and  draining  the  pelvis,  by  the  vagina 
or  by  the  rectum  for  preference. 

The  prognosis  to  a  great  extent  depends  on 
the  organisms  present,  and  has  already  been 
discussed.  E.  M.  C 

APPENDICITIS 

Appendicitis,  or  inflammation  of  the  vermi- 
form appendix,  is  always  an  infective  disease. 
The  infecting  agent  may  be  a  streptococcus,  a 
staphylococcus,  or  the  colon  bacillus  in  the 
common  acute  or  chronic  forms,  while  in  the 
rarer  forms  are  found  the  actinomyces,  and 
the  tubercle  or  the  typhoid  bacillus.  These 
last-mentioned  affections  are  rare  and  differ 
considerably  from  the  commoner  types. 

Infective  Appendicitis. — This  is  the  common 
form  of  the  affection  to  which  the  term  "  appen- 
dicitis "  is  usually  apphed.  It  is  often  divided 
into  the  acute  and  the  chronic  form;  some 
writers  speak  of  relapsing  appendicitis.  It  is 
not  Uncommon  to  see  the  affection  termed 
variously  suppurative,  perforating,  fulminating 
or  gangrenous  appendicitis,  according  to  its 
clinical  course.  It  is,  however,  simpler  to  look 
upon  appendicitis  as  an  infective  disease  of 
the  appendix  which  may  run  a  variable  clinical 
course  and  terminate  in  one  of  several  ways. 

Since  the  symptoms  and  gravity  of  the 
disease  vary  a  good  deal  according  to  the 
position  that  the  vermiform  appendix  occupies 
within  the  abdomen,  it  is  well  to  remember  that 
this  process  has  no  fixed  position.  It  is  un- 
doubtedly of tenest  found  hanging  down  over  the 
brim  of  the  pelvis,  but  it  may  be  directed  some- 
what upwards  and  to  the  left  towards  the  spleen, 
-while  it  is  also  quite  common  to  find  it  lying  in 
the  right  iliac  fossa,  sometimes  passing  round 
the  caput  cseci  to  reach  the  back  of  the  caecum, 
and  lying  between  it  and  the  lumbar  wall. 
Lafforgue  (quoted  by  Murphy,  Keen's  Surgery, 
vol.  iv.)  gives  the  following  as  the  relative 
frequency  of  these  positions — 
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Appendix  liaiiging  into  pelvis    . 
„         pointing  towards  spleen 
,,         resting  on  iliaeus  muscle 
retro-caecal  . 


per  cent. 

41-5 
26-0 
170 
130 


( 
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The  blood  supply  to  the  appendix,  which  is 
chiefly  through  a  fairly  large  branch  of  the 
posterior  ileo-caecal  artery  called  the  appendi- 
cular artery,  but  also  near  the  base  through  the 
csecal  branch  of  the  posterior  ileo-caecal,  is 
fairly  abundant,  but  the  mobihty  of  the  appen- 
dix and  the  peculiar  shape  of  the  meso-appendix 
render  the  organ  very  liable  to  become  kinked, 
when  the  blood  supply  is  at  once  endangered 
and  \ndespread  gangrene  may  result ;  the 
gangrene,  however,  is  probably  more  often  due 
to  an  infective  process  starting  from  the  mucous 
membrane. 

The  disease  is  met  with  at  all  ages,  but  is 
rare  in  infancy  and  old  age.  It  is  said  to  be 
more  frecjuent  in  males  than  in  females.  It  is 
more  prevalent  in  certain  countries,  such  as 
America,  in  certain  families  and  at  certain 
seasons  of  the  year.  What  determines  these 
facts  we  do  not  know,  since  we  are  ignorant  of 
the  factors  determining  the  infection  of  the 
appendix.  It  is  perhaps  due  to  the  spread  of 
intestinal  catarrh  from  the  csecal  mucous  mem- 
brane to  that  of  the  appendix.  Catarrhal  con- 
ditions of  the  mucous  membrane  of  the  large 
bowel  are  undoubtedly  on  the  increase  under 
modern  conditions  of  life  and  feeding. 

Symptoms.  There  are  certain  symptoms 
which  when  combined  enable  appendicitis  to 
be  diagnosed  with  certainty ;  when  one  or  more 
of  them  is  missing  the  exact  nature  of  the  case 
must  be  somewhat  doubtful.  These  symptoms, 
and  especially  the  order  in  which  they  occur, 
should  always  be  present  in  the  mind  of  the 
surgeon  when  examining  a  suspected  case. 
They  are  pain,  nausea  or  vomiting,  local  tender- 
ness and  pyrexia.  It  ^nll  be  well  to  say  a  fcAv 
words  as  to  the  principal  features  of  each  of 
these  .cardinal  symptoms. 

The  pain  is  nearly  always  worst  about  three 
to  six  hours  from  the  onset  of  the  disease  and 
is  somewhat  colicky  in  nature.  It  is  nearly 
always  referred  to  the  epigastrium  at  first  and 
is  usually  associated  with  localised  flatulent 
distension  of  the  ascending  colon  and  caecum. 
It  gradually  subsides  and  then  the  characteristic 
appendix  pain  is  complained  of — viz.  a  fixed 
pain  referred  to  the  appendix  itself,  which  is 
very  tender  on  pressure.  The  position  of  this 
true  appendix  pain  should  always  be  noted 
carefully,  as  it  is  often  an  excellent  guide  to 
the  situation  of  the  appendix,  which  may  be 
a  point  of  considerable  importance  should  an 
operation  become  necessary.  Thus  when  the 
appendix  occupies  its  usual  situation  the  pain 
will  be  referred  to  McBurney's  point,  when  it 


is  rectro-csecal  it  will  be  in  the  loin  or  the  gall- 
bladder region,  and  when  it  hangs  down  into 
the  pelvis  no  tenderness  may  be  experienced 
until  a  rectal  or  vaginal  examination  is  made. 
This  appendix  pain,  like  the  distension  pain  of 
the  first  stage,  subsides  gradually.  In  the  case 
of  either  pain  its  sudden  cessation  generally 
means  complete  gangrene  or  perforation  of 
the  appendix  or  rupture  of  an  abscess. 

The  nausea  or  vomiting,  like  the  pain,  occurs 
at  two  distinct  stages  of  the  disease  and  is 
due  to  different  causes.  In  the  early  stage  it 
resembles  the  nausea  due  to  renal  or  hepatic 
colic  and  is  due  to  distension  of  the  appendix, 
in  the  later  stages  it  is  due  to  peritonitis.  Vomit- 
ing in  the  later  stages  is  therefore  a  symptom 
of  serious  import. 

The  abdominal  tenderness  varies  considerably 
in  degree  and,  like  the  two  preceding  symptoms, 
may  be  divided  into  early  and  late.  In  the 
early  stage  the  tenderness  is  diffuse  and  there 
is  no  rigidity  of  the  abdominal  muscles.  Later 
on  the  tenderness  becomes  limited  to  the  appen- 
dix area  and  is  associated  with  muscular  rigidity. 
It  is  worthy  of  note  that  if  the  area  of  tenderness 
increases  in  size  after  it  has  once  become  local- 
ised, and  especially  if  there  is  vomiting  asso- 
ciated, this  is  strong  presumptive  evidence  of 
perforation.  Local  tenderness  is  always  present 
in  all  cases  of  appendicitis,  but  it  is  well  to 
remember  that,  before  it  can  be  declared  to  be 
absent,  all  points  from  which  the  appendix 
might  be  reached  must  be  examined.  Hence 
a  rectal  examination  should  never  be  omitted, 
as  that  may  be  the  only  way  of  eliciting  the 
tenderness  due  to  a  terminal  enlargement  of  a 
long  appendix  lying  in  Douglas's  pouch. 

Pyrexia  is  always  present  in  cases  of  true 
appendicitis,  and  no  case  should  be  looked  upon 
as  diagnosed  with  certainty  unless  this  symptom 
is  present.  The  range  and  duration  are  very 
variable,  but  there  is  always  some  rise  in  the 
first  thirty-six  hours,  and  the  patient's  tempera- 
ture should  always  be  taken  at  the  commence- 
ment of  the  attack,  for  it  is  just  at  this  period 
that  it  is  certain  to  be  raised  and  may  thus 
prove  a  most  valuable  guide  in  the  differential 
diagnosis. 

In  the  usual  typical  case  the  temperature 
remains  raised  for  three  or  four  days,  gradually 
falling  to  normal.  Should  it  fall  suddenly, 
especially  if  it  has  previously  been  over  101°  F., 
it  is  strongly  suggestive  of  perforation  or  gan- 
grene of  the  appendix.  On  the  other  hand,  if 
the  temperature  remains  about  99°  after  the 
fifth  day  there  is  very  likely  to  be  pus  present. 
A  secondary  elevation  of  temperature,  after  it 
has  remained  normal  for  a  time,  is  always  of 
serious  import  and  generally  calls  for  immediate 
operation.  The  range  of  temperature,  however, 
is  no  certain  guide  to  the  presence  or  absence  of 
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pus.  Many  cases  are  met  with  in  which  there 
is  a  thick-walled  abscess  but  no  pyrexia  at  all ; 
presumably  there  is  Little  or  no  absorption  of 
toxins  taking  place. 

A  localised  tumour  may  be  present  either  in 
the  right  iliac  fossa,  the  loin  or  the  pelvic  cavity. 
Experience  shows  that  a  tumour  is  felt  more 
often  than  it  is  actually  present,  the  explanation 
being  that  a  contraction  of  the  rectus  muscle 
over  the  tender  inflamed  appendix  is  often 
mistaken  for  a  tumour.  When  a  definite 
tumour  is  present  it  generally  indicates  pus, 
although  not  necessarily  so.  The  chief  part  of 
the  tumour  is  composed  of  adherent  omentum. 
The  size  of  the  tumour  has  little  bearing  on  the 
amount  of  pus  present  in  the  abscess.  There 
is  only  fluctuation  in  the  advanced  cases  where 
the  abscess  is  large. 

Leucocytosis  .is  generally  present  from  an 
early  stage,  but  never  leucopenia. 

Besides  the  above  symptoms,  which  go  to 
make  a  typical  case  of  appendicitis,  there  are 
a  few  others  that  may  be  of  importance  in  a 
given  case.  Frequent  micturition  is  a  common 
symptom  of  those  cases  of  chronic  appendicitis 
in  wliich  the  appendix  lies  in  Douglas's  pouch 
and  is  adherent  to  the  bladder — or  in  some 
cases  matted  to  the  ureter.  Dyspepsia  may  be 
very  marked.  Indeed  the  term  "  appendix 
dyspepsia  "  has  been  applied  to  the  condition. 
Occasionally  dysmenorrhoea  occurs  from  involve- 
ment of  the  ovary  or  tube  on  the  right  side; 
conversely  appendicitis  may  be  secondary  to 
ovarian  or  tubal  inflammation. 

The  above  are  the  chief  symptoms  met  with 
in  appendicitis,  but  they  vary  immensely  with 
the  acuteness  of  the  symptoms  and  the  termina- 
tion of  the  case.     In  a  typical  case  the  history 
is    as    follows  :— The    patient,    generally    after 
feeling   "  out  of  sorts  "   for  a  day  or  two,   is 
suddenly  seized  (not  infrequently  after  a  heavy 
and  indigestible  meal)  with  acute  colicky  pain 
in  the  epigastrium,  rapidly  increasing  in  severity 
and  accompanied  after  an  hour  or  two  by  nausea 
and  vomiting.     The  patient  is  generalh*  flushed, 
the  pulse-rate  is  increased  and  the  temperature 
is  raised  (generally  100°  to  102°  F.).     The  pain 
soon  leaves  the  epigastrium  and  by  the  end  of 
twenty-four  hours  is  referred   more   definitely 
to  the  right  iliac  fossa,  where  examination  shows 
the  caecvim  distended  and  the  section  of  the 
rectus  over  the  appendix  very  rigid ;     should 
the    appendix    be    retro-csecal,    however,    the 
pain   will   be   mainly  deep-seated    in  the  loin. 
Occasionally  there  is  no   iliac  pain  but  diffuse 
h\'pogastric   tenderness,  and   this    is    generally 
due  to  the  appendix  lying  in  Douglas's  pouch — 
when  there  Avill  be  frequent  micturition,  pain  on 
defsecation  and  a  tender  lump  felt  per  rectum. 

From  this  point  the  patient  may  either  get 
well  slowly  or  rapidly,  or  complications  may 


ensue.  //  the  condition  clears  up  the  pulse 
rapidly  becomes  normal,  the  sickness  ceases, 
the  temperature  falls  in  a  day  or  two  to  normal, 
and  a  few  days  later  all  tenderness  over  the 
appendix  has  disappeared.  Resolution  may 
occur  in  spite  of  the  formation  of  a  definite  lump 
about  the  appendix ;  this  generally  is  palpable 
at  the  end  of  twenty-four  hours,  but  it  gradually 
disappears  along  with  the  tenderness. 

When  an  abscess  forms  the  chief  alteration  in  j 
the  symptoms  is  a  maintenance  of  a  suppuration 
temperature,  quickened  pulse,  dry  foul  tongue, 
constipation  and  the  formation  of  a  lump  at  the 
seat  of  the  appendix,  which  is  very  tender  on  i 
pressure  and  gradually  increases  in  size  until 
eventually    it    is    opened    or    bursts    into    the 
adjacent    bowel,    the    bladder,    the    peritoneal  i 
cavity  or  through  the  skin.     There  is  marked 
leucocytosis. 

Wheyi  gangrene  occurs  the  symptoms  are  often 
very  puzzling.  In  almost  all  cases  the  tempera- 
ture falls  quite  early  to  normal  or  below  normal, 
and  an  erroneous  view  of  the  case  ma}-  be 
taken  owing  to  the  sudden  cessation  of  pain  and 
pyrexia  ;  the  patient  may  even  feel  temporarily 
much  improved.  There  soon  set  in,  however, 
two  of  the  worst  symptoms  in  these  cases,  viz. 
a  steadily  rising  pulse-rate  and  the  abdominal 
fades  that  is  such  an  unmistakable  index  of 
severe  peritoneal  toxaemia.  Vomiting  begins, 
and  with  it  is  seen  a  gradual  distension  of  the 
abdomen,  beginning  generally  below  the  umbih- 
cus  and  associated  with  severe  constipation. 
Pus  gradually  collects  in  the  pelvis,  where  it  can 
often  be  felt  on  rectal  examination,  and  subse- 
quently becomes  diffused  all  over  the  peritoneal 
cavity.  When  gangrene  occurs  in  a  retro- 
csecal  appendix  the  toxsemic  symptoms  are  often 
very  pronounced  from  an  early  stage  and  the 
pain  'is  referred  to  the  loin  or  the  gall-bladder 
area. 

When  perforation  of  the  appendix  occurs  the 
symptoms  are  very  similar  to  those  just  de- 
scribed. As  a  rule,  however,  they  do  not  set 
in  quite  so  early  and  there  may  be  more  acute 
inflammatory^  symptoms  immediately  succeed- 
ing the  event.  There  is  generally  a  violent  and 
rapidl}-  spreading  peritonitis  Anth  formation 
of  pus  between  the  intestinal  coils.  Sometimes 
perforation  of  the  appendix  may  take  place 
over  a  faecal  concretion  without  any  previous 
symptoms  of  appendicitis,  and  then  the  case 
assumes  the  characters  of  acute  perforative 
peritonitis  from  the  first  and  requires  much 
care  to  discriminate  it  from  perforation  due  to  a 
duodenal  ulcer  [q.  v.) .  The  acuteness  of  the  gan- 
grene depends  to  some  extent  upon  the  infecting 
organism;  thus  it  is  slower  with  the  colon 
bacillus  than  with  the  streptococcus. 

In  the  chronic  form  of  the  affection  there  may 
be  persistent  pain  referable  to  the  position  of 
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the  appendix,  with  tenderness  on  deep  pressure 
over  it,  or  merely  dyspeptic  conditions  with 
occasional  inconvenience  in  the  caecal  region. 
At  intervals  there  may  be  attacks  of  acute  in- 
fection, any  of  wliich  may  assume  the  characters 
of  one  of  the  forms  described  above. 

Diagnosis.  This  is  of  primary  importance, 
particularly  in  the  acute  stage.  Early  diagnosis 
enables  the  acutely  inflamed  appendix  to  be 
removed  before  pus  has  formed,  while  in  the 
gangrenous  or  perforated  conditions  it  is 
practically  the  sole  chance  of  saving  life. 

When  the  cardinal  symptoms  mentioned 
above  are  all  present- — and  no  definite  diagnosis 
of  acute  appendicitis  should  be  made  unless  they 
are — there  is  very  little  room  for  error.  The 
only  conditions  which  may  simulate  acute 
appendicitis  so  closely  as  to  deceive  even  very 
experienced  observers  are,  luckily,  of  such  a 
nature  as  to  demand  immediate  laparotomy. 
They  are  ruptured  pyosalpinx,  perforated 
duodenal  ulcer  and  acute  cholangitis.  Even 
in  them,  however,  careful  examination  ^^-iU 
remove  all  doubt  in  the  large  majority  of  cases. 
In  the  case  of  rupture  of  a  pj^osalpinx  the  seat 
of  the  lesion  is  obviously  pelvic  and  a  vaginal 
examination  will  probably  reveal  the  source 
of  the  mischief,  while  in  the  case  of  a  ruptured 
duodenal  ulcer  the  history  of  the  case,  the 
intense  and  persistent  epigastric  pain  and 
rigidity,  the  greath'  increased  rate  of  respiration 
and  the  profound  preliminary  shock  should  set 
all  doubt  at  rest.  The  most  difficult  cases,  as 
far  as  accurate  diagnosis  is  concerned,  are  the 
cases  of  acute  cholangitis,  especially  when  they 
are  seen  some  little  time  after  the  onset  of  the 
attack.  The  tenderness  over  the  gall-bladder 
region  may  be  so  great  as  to  negative  any 
accurate  definition  of  the  pain  area,  and  the  case 
is  suspected  to  be  one  of  acute  suppurative 
appendicitis.  Here  also,  as  the  appropriate 
treatment  is  operative,  the  patient  only  runs  the 
risk  of  an  unduly  large  incision  as  a  result  of 
the  mistake  in  diagnosis. 

It  is,  however,  in  children  that  the  chief 
difficulty  in  diagnosis  occurs.  In  them,  hov/- 
ever,  the  acute  attack  is  generally  of  a  severe 
type  and  the  abdominal  rigidity  and  often  a 
tumour  are  well  marked.  In  this  connection  it 
should  never  be  forgotten  that  the  onset  of 
pneumonia  or  pleurisy  in  children  may  be 
ushered  in  by  a  severe  reflected  pain  in  the  right 
ihac  fossa  and  may  lead  to  a  wrong  diagnosis. 

It  is  when  we  come  to  the  diagnosis  of  the 
true  chronic  appendicitis  that  the  real  difficulty 
is  encountered.  Calculi  in  the  right  kidney  or 
ureter,  mobile  kidnej%  inflammations  of  the 
right  ovary  and  tube,  mucous  colitis,  biliary 
cohc,  early  spinal  caries,  and  tuberculous 
affections  of  the  appendix,  caecum,  peritoneum 
or  mesenteric  glands  may  all  present  symptoms 
25* 


that  the}'-  share  in  common  \\ith  chronic 
appendicitis.  It  is  impossible  here  to  go  at 
length  into  the  differential  diagnosis ;  suffice  it 
to  say  that  in  all  cases  of  suspected  chronic 
appendicitis  the  surgeon  should  approach  his 
patient  with  the  idea  that  the  symptoms  may 
be  due  to  some  other  cause,  and  that  he  should 
not  pronounce  the  case  to  be  appendicitis  until 
he  has  eliminated  all  other  possible  causes. 

Treatment.  Appendicitis  is  purely  a  surgical 
affection  and  is  amenable  cnly  to  surgical 
measures.  To  attempt  to  treat  it  by  drugs  is 
I  futile ;  drugs  can  only  treat  symptoms,  which 
they  often  mask,  while  the  disease  itself  pro- 
gresses unchecked.  There  may  be  much  doubt 
and  difficulty  in  diagnosing  the  existence  of 
appendicitis,  but  when  once  the  diagnosis  has 
been  made  there  is  but  one  treatment — that 
is,  by  operation.  This  applies  to  the  acute  and 
chronic  cases  alike ;  ^^  hen  once  a  patient  has 
had  an  attack  of  true  appendicitis,  characterized 
by  the  four  cardinal  symptoms  mentioned  above, 
developing  in  their  due  order,  there  is  no  true 
safety  either  immediate  or  remote  until  the 
diseased  appendix  has  been  removed.  Unless 
there  be  some  constitutional  condition  present 
which  would  make  the  operation  more  hazardous 
than  the  risk  of  leaving  the  affection  to  run  its 
natural  course,  any  medical  man  who  advises 
against  operation  makes  himself  responsible 
for  any  evil  result  that  may  ensue.  It  is  well 
that  this  position  should  be  recognized,  and  that 
if  operative  interference  is  not  practised  it  should 
be  because  of  the  decision  of  the  patient  and 
not  because  of  the  advice  of  the  medical  man. 

While,  however,  there  can  be  no  doubt  as  to 
the  advisability  of  operating  upon  every  case 
of  diseased  appendix,  the  question  as  to  the 
exact  period  at  which  operation  should  be 
performed  requires  more  extended  consideration, 
as  does  also  the  further  question  as  to  what 
form  the  operative  interference  should  take. 
Thus,  in  some  cases  immediate  operation  is 
imperative,  in  others  it  is  highly  advisable, 
while  in  others  it  is  not  necessarj'.  Again, 
in  some  cases  the  appendix  must  be  removed 
at  the  primary  operation,  in  others  its  removal 
is  of  questionable  value,  while  in  others  it 
should  certainly  not  be  removed,  at  any  rate 
until  a  later  period. 

In  order  to  get  a  clear  idea  as  to  the  right 
course  to  pursue,  it  is  well  to  distinguish  sharply 
between  the  two  great  classes  of  appendicitis 
met  with  in  practice.  The  first  class  has  been 
termed  "  acute  appendicitis,"  and  includes  all 
those  cases  marked  by  definite  signs  of  septic 
absorption,  of  which  pjTexia  and  increased 
pulse-rate  are  the  most  important  symptoms. 
This  class  includes  many  types,  which  have  been 
variously  named  perforating,  fulminating,  gan- 
grenous," suppurative  and  relapsing  appendicitis. 
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On  the  other  hand,  the  true  chronic  appendicitis 
possesses  no  such  train  of  symptoms.  There 
may  be  kinking,  thickening,  stenosis  or  adhe- 
sions of  the  appendix,  but  the  symptoms  these 
lesions  produce  are  local,  or  at  least  are  confined 
to  such  trivial  constitutional  symptoms  as 
dyspepsia,  colitis  or  constipation.  These  cases 
may,  of  course,  become  acute  at  some  subsequent 
period,  but  until  they  do  they  form  a  separate 
class  by  themselves. 

In  all  cases  of  acute  appendicitis    ifnmediate 
operation  should  be  urged  ;    and  by  immediate 
operation  is  meant  operation  as  soon  as  possible 
after  the  patient  is  seen  by  the  surgeon  who 
makes  the  diagnosis.     This,  of  course,  may  be 
within  the  first  few  hours  of  the  illness,  or  not 
until  some  days  have  elapsed  since  its  onset. 
For    gangrenous    and  perforating  appendicitis 
it  is  admitted  on  all  hands  that  operation  at 
the  earliest  possible  moment  after  the  patient's 
affection  is  diagnosed  offers  the  only  hope  of  a 
successful  issue,  but  as  to  the  other  cases  of 
acute  appendicitis  there  has  been  some  diver- 
gence of  opinion  in  recent  years  as  to  the  ad- 
visability of  immediate  operation  in  all  stages 
of  the  disease.      Thus  it  was  held  by  some  that 
whereas  immediate   operation  is   indicated  in 
all  cases  if    seen  within  the  first  thirty-six  to 
forty-eight  hours,  it   is  advisable   to   withhold 
operation   if  they  are   seen   after   that   period 
until   some  definite   evidence  is  obtainable   as 
to  the  presence  of  pus  or  whether  resolution  is 
going  to   occur,  and   then   either  the   abscess 
was  opened  or  an  operation  for  removal  of  the 
appendix  was  performed  in  the   "  quiescent  " 
period.     Others    held    that    in    all    cases    an 
immediate    operation    should    be    performed. 
At  the  present  time  few  will  be  found  to  uphold 
any  but  the  latter  view.     Immediate  operation 
has  the  following  great  advantages.     In  many 
cases   it   is   the   only   means   of   ensuring   the 
patient's    safety.     From    a    consideration    of 
what  has  gone  before  it  must  be  realized  that 
the  symptoms  present  in  any  given  case  are  by 
no  means  a  sure  guide  as  to  what  is  taking  place 
in   connection   with   the   appendix,    and    that 
the  only  safe  way  is  to  look  and  see.     It  is  quite 
common  to  find  that  a  subsidence  of  the  acuter 
symptoms  actually  coincides  with  perforation 
or  gangrene  of  the  appendix,  and  that,  short 
of    this,    it  is   impossible  to   tell  in   the   vast 
majority  of  cases  whether  pus  is  present  or  not. 
In  every  case  operation  either  renders  the  case 
easier  to  deal  with  or  materially  shortens  the 
convalescence.     If  pus  has  formed,  the  abscess 
is  smaller  than  it  would  be  at  a  subsequent 
period,    and    the    chance    of    identifying    and 
removing  the  appendix  safely  is  much  increased, 
while  if  pus  has  not  actually  formed,  the  patient 
is  cured  in  a  much  shorter  time  than  would  be 
the  case  were  a  quiescent  interval  waited  for; 


moreover,  those  disastrous  cases  in  which  an 

apparent  amelioration  of  symptoms  coincides     , 
with  a  surgical  catastrophe  are  avoided.     No 
surgeon     of     experience     has     ever     regretted 
operating  early ;  iew  have  failed  to  regret  being 
led  into  postponing  operation. 

The  second  important  point,  and  one  about 
which  there  is  still  some  discussion,  is  what 
form  the  operation  should  take — or,  in  other     , 
words,  should  the  appendix  always  he  removed.     , 
In  certain  classes  of  cases  the  answer  must  be     i 
in  the  affirmative.     In  all  cases  of  gangrene  or    i 
perforation,  or  of  inflammation  unaccompanied 
by  suppuration,   the   appendix  should   be  re- 
moved without  doubt ;    the  questionable  cases 
are  those  in  which  an  abscess  is  present.     Of 
these  it  may  be  said  that  when  the  abscess  is     ; 
large,   and   the  patient  is  obviously  suffering     i 
from  the  effects  of  severe  toxaemia,  no  attempt 
should  be  made  to  find  and  remove  the  appendix.     ' 
Doing  so  only  opens  up  areas  from  which  fresh 
absorption  can  take  place  and  breaks  down  the 
protective  adhesions  which  shut  off  the  abscess 
cavity  from  the  general  peritoneal  cavity,  with 
the  result  that  the  toxaemia  is  increased  and  a 
fatal  result  may  ensue.    Most  surgeons  have  liad 
cases  in  which  death  can  be  justly  attributed  to 
such  inj  udicious  surgical  heroism.    The  minimum 
disturbance  of  parts  is  here  the  right  course  to 
pursue,  and  simple  incision  of  the  abscess  with 
provision   of   free   drainage    the  ideal   course. 
The  appendix  should  be  removed  at  a  much 
later  period,  and  at  the  same  time  any  ventral 
hernia  can  be  repaired. 

When,  however,  the  abscess  is  only  small  it 

j  is  easy  to  pack  off  the  surrounding  peritoneal 
cavity,  mop  up  the  pus  as  it  escapes,  define, 
separate    and    remove    the    appendix    without 

j  infecting  neighbouring  parts,  and  then  pack  off 
and  drain  the  infected  area  with  the  practical 
certainty  that  no  spread  of  the  infection  will 
occur. 

After  all  these  operations  there  are  certain 
points  that  should  be  attended  to.  The  patient 
should  be  propped  up  in  bed  in  the  sitting 
position — the    so-called    "  Fowler    position  " — 

I  in  order  to  prevent  any  discharge  gravitating 
upwards  into  the  upper  abdomen,  and  the  free 
use  of  continuous  saline  proctoclysis  should  be 
practised  if  there  be  signs  of  severe  toxaemia 
or  operative  shock.  Moreover,  if  there  be 
profound  septic  poisoning  spinal  analgesia 
should  be  used  in  preference  to  a  general 
anaesthetic.  F.  F.  B. 

HERNIA 

Hernia. — Under  this  term  only  those  con- 
ditions will  be  referred  to  here  which  are  due 
to  protrusion  of  the  abdominal  viscera  through 
weak   spots   in    boundaries    of    the    abdomen 
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without  any  external  wound.  Other  internal 
protrusions  are  purposely  omitted  as  more 
properly  belonging  to  the  subject  of  "  Intestinal 
Obstruction." 

Hernia  is  one  of  the  commonest  affections  j 
seen  in  general  practice.  This  is  owing  to  the 
fact  that  in  all  persons  of  both  sexes  and  of  all 
ages  there  are  certain  spots  in  the  abdominal 
walls  which  are  anatomically  weak,  and  that  : 
in  any  congenital  deficiency  of  muscular  or  ' 
tendinous  development  these  points  are  often 
the  first  to  manifest  the  weakness.  For  there 
can  no  longer  be  any  doubt  that  all  herniae 
are  predisposed  to  by  some  congenital  imper- 
fection, just  as  flat  foot,  piles  and  other  varicose 
veins  depend  upon  a  congenital  deficiency  of 
development.  Incidentally,  it  may  be  remarked 
that  these  last  conditions  are  often  associated 
with  hernia  in  the  same  individuals  and  in 
families.  There  can  be  anj-  degree  of  congenital 
defect,  from  the  patulous  ring  with  its  flimsy 
boundaries  to  the  simply  imperfectly  developed 
tendon  and  fascia,  which  are  able  to  retain  the 
abdominal  contents  for  weeks  or  years  after 
birth,  until  the  increasing  weight  of  the  viscera 
or  some  abnormal  strain  overcome  their  resist- 
ance and  they  yield  to  the  force  from  within. 
This  should  never  be  forgotten  in  these  days  of 
"  Insurance  against  Accident." 

Hernise  are  most  common  at  the  two  extremes 
of  life.  In  infancy  the  tissues  around  certain 
spots  (c.  g.  umbilicus  and  inguinal  rings)  are 
as  yet  imperfectly  formed,  and  uncontrolled 
crying,  coughing  or  other  form  of  forcing, 
subject  them  to  more  constant  strain  than  later 
on  in  conscious  life,  and  when  educated  reflexes 
tend  to  self-protection.  In  late  life  tissues  begin 
to  degenerate,  while  the  weight  of  the  abdominal 
viscera  increases,  coughing  and  constipation 
become  more  common  and  provoke  intra- 
abdominal pressure,  and  the  weak  spots  in  the 
parietes  yield. 

That  hernise  are  still  frequently  overlooked 
in  spite  of  our  great  progress  in  medicine  and  j 
surgery,  the  records  of  all  our  large  hospitals 
prove.  And  that  such  an  oversight  is  a  very 
grave  matter  needs  no  emphasis  in  view  of  the 
well-known  serious  complications  arising  from 
partial  or  total  strangulation.  The  dangers 
of  this  are  not  only  those  of  the  local  condition, 
but  the  obstruction  induced,  if  not  early  relieved, 
will,  as  is  now  well  recognized,  soon  lead  to  a 
state  of  toxaemia  fateful  in  itself  and  most 
adversely  influencing  any  operation  undertaken 
for  its  relief,  whether  under  general,  local  or 
spinal  analgesia. 

All  medical  men,  therefore,  should  see  to  it 
that  in  every  case  of  sharp  pain,  in  any  of  the 
weak  spots  to  be  referred  to  severally,  following 
on  strain,  and  especially  if  accompanied  by 
sickness,  a  careful  examination  of  the  abdominal 


walls  should  be  made  for  hernia.  A  patient's 
word  that  there  is  nothing  wrong  in  suspected 
regions  should  never  be  taken.  The  practitioner 
must  see  for  himself,  and  must  be  prepared  to 
exercise  all  his  persuasive  powers  in  some  cases 
to  obtain  permission  to  do  so,  especially  in 
dealing  with  women. 

The  weak  spots  which  should  always  be  kept 
in  mind  in  any  suspected  case  are  as  follows  : 
(1)  The  mid-line  of  the  epigastrium;  (2)  the 
umbilicus;  (3)  the  several  inguinal  rings;  (4) 
the  femoral  rings ;  (5)  the  obturator  rings. 
They  may  also  occur  in  either  flank  or  in  the 
perineum.  Ventral  hernia  independent  of  scars 
is  occasionally  met  with  as  the  result  of  sub- 
cutaneous rupture  of  muscle  fibres  due  to 
sudden  overstrain. 

Epigastric  Hernia  is  fairly  common.  It  arises 
in  the  linea  alba  at  B^ivy  point  between  the 
ensiform  cartflage  and  the  navel,  and  is  due  to 
the  stretching  of  the  interlacing  fibres  of  the 
structure.  The  opening  is  usually  very  small, 
not  more  than  a  quarter  to  half  an  inch.  It  is 
round  and  has  a  very  sharp,  hard  edge.  The 
contents  of  the  swelling  (which  is  never  large) 
consist  first  of  subperitoneal  fat  pushed  out 
before  the  bulging  serous  sac,  and  this  will 
usually  contain  some  omentum  or  a  small 
knuckle  of  the  colon.  I  have  never  seen  small 
intestine  in  an  epigastric  hernia. 

Diagnosis.  The  importance  of  the  condition 
is  due  to  the  symptoms  referable  to  it.  These 
are  a  sharp  dragging  pain  at  the  affected  spot, 
with  tenderness  on  pressure,  and  at  times  a 
peculiar  reflex  cough.  The  pain  is  caused  by 
the  stretching  of  the  peritoneum  over  the  sharp 
ring,  and  disappears  on  reduction  of  the  pro- 
trusion. 

Treatment.  Such  hernise  cannot  be  relieved 
by  any  form  of  truss,  and  are  easily  and  safely 
cured  by  operation.  The  procedure  consists 
in  exposing  and  returning  the  protrusion,  after 
removing  the  subperitoneal  fat  and  closing 
the  small  ring  with  a  couple  of  strong  stitches 
of  silk  or  linen  thread. 

Umbilical  Hernia  is  most  frequently  seen  in 
infancy  and  late  middle  age.  In  the  first  it 
is  of  minor  importance,  as  it  has  a  distinct 
tendency  to  disappear  as  the  child  develops  if 
supported  by  a  pad  of  cork  secured  by  a  broad 
strip  of  rubber  plaster.  In  later  life  it  is  a 
source  of  the  greatest  risk  and  discomfort,  ever 
increasing  as  time  goes  on. 

The  diagnosis  of  umbilical  hernia  is  as  a  rule 
simple.  It  is  only  likely  to  be  confounded  with 
fatty  tumour.  And  yet  I  have  been  called 
in  to  treat  a  supposed  malignant  tumour  of 
the  abdominal  wall  which  was  obviously  a 
strangulated,  livid,  umbilical  hernia,  and  proved 
to  be  so  when  I  operated.  The  age  of  the 
patient,   the   resonance    on  percussion  of    the 
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mass,  with  the  sense  of  slip  of  omentum,  or 
gurgle  of  gut  if  it  is  reducible,  Avill  guide  the 
diagnosis. 

The  treatment  should,  in  mature  and  middle 
life  and  under  modern  conditions,  be  always 
operative,  unless  contra-indicated  by  some 
general  disease  such  as  albuminuria  or  diabetes, 
etc.  The  results  of  radical  cure  are  excellent, 
and  eliminate  many  risks  for  the  future.  But 
in  later  life,  with  broken-down  patients  and 
probably  large  hernise,  a  very  careful  selection 
of  cases  is  necessary  in  view  of  the  risks  of 
anaesthetics,  and  particularly  of  the  embarrass- 
ment to  breathing  due  to  the  reduction  of  bulky 
viscera  into  an  abdomen  long  unaccustomed 
to  their  presence.  In  many  such  cases  sus- 
pensory bandages  to  relieve  the  dragging 
weight  of  the  tumour  are  all  that  we  can  offer 
our  patients. 

In  Inguinal  Hernia,  one  of  the  commonest 
affections  among  males,  less  so  among  females, 
the  old  classifications  into  oblique  and  direct, 
etc.,  are  becoming  of  less  and  less  importance 
in  general  practice,  except  when  the  application 
of  a  truss  is  in  question,  inasmuch  as  radical 
operations,  in  the  great  majority  of  cases,  are 
now  taking  the  place  of  palliation  by  truss. 
The  operator  will,  of  course,  give  due  weight  to 
these  details  in  the  course  of  his  work. 

The  diagnosis  is  based  upon  the  history  of  a 
sudden  giving  Avay  in  the  groin,  followed  by 
more  or  less  pain  of  a  dragging,  sickening 
character,  aggravated  by  extension  of  the 
thigh,  b}^  coughing,  sneezing  or  other  strong 
effort  of  the  abdominal  muscles.  Fulness  is 
also  felt  at  some  spot  in  the  groin  when 
standing,  and  may  be  palpable  unless  very 
small.  If  the  patient  lies  down,  as  he  usually 
does  at  the  onset,  and  flex  the  thigh,  the  pro- 
trusion almost  invariably  soon  slips  back  spon- 
taneously and  all  the  symptoms  disappear. 
As  a  rule,  it  is  helped  back  by  the  fingers 
of  the  patient.  In  such  a  case  the  doctor 
may  find  nothing  palpable ;  but  if  the  patient 
stand  up  and  cough,  an  impulse  will  be  felt  by 
the  finger  placed  in  the  ring  and  more  or  less 
pain  will  return.  If  reduction  does  not  readily 
take  place,  strangulation  almost  necessarily 
follows,  owing  to  venous  engorgement  in  the 
protruded  viscus  below  the  constriction.  Hence 
the  responsibility  of  early  diagnosis. 

Strangulation  is  recognized  by  the  history 
of  the  onset,  the  presence  of  a  tender  tumour 
below  the  rings,  resonant  as  a  rule  on  per- 
cussion, by  constipation  and  absence  of  the 
passage  of  flatus,  and  in  the  later  stages  by 
vomiting  of  foul  matter  and  a  rapid  pulse. 

The  treatment  of  non-strangulated  and 
strangulated  hernia  under  modern  conditions 
should  always  be  the  same,  except  under  very 
exceptional  circumstances.   An  operation  should 


be  at  once  performed.  Nothing  is  gained  by 
waiting  for  clear  symptoms  to  develop,  and 
much  is  lost  in  many  cases  by  delaj\  The 
radical  cure,  which  can  always  be  done  with 
safetj',  even  with  early  strangulation,  cannot 
be  undertaken  without  great  risk  when  strangu- 
lation is  advanced.  The  only  reasons  against 
the  routine  treatment  of  all  hernice  hy  operation 
are  to  be  found  in  certain  general  morbid  condi- 
tions, contra-indicating  all  procedures  under 
general  ancesthetics. 

Femoral  Hernia,  very  common  among  women 
and  occasionally  seen  in  men,  is  certainly  more 
difficult  to  recognize  than  inguinal,  for  the 
reason  that  it  is,  as  a  rule,  deeply  seated  in 
the  thigh,  and  is  usually  smaller  than  the 
inguinal  variety.  Its  onset  is  usually  more 
sudden  than  that  of  inguinal  hernia  and  occurs 
often  during  pregnancy. 

Diagnosis.  It  is  recognized  by  practically 
the  same  historj^  and  train  of  symptoms  as  in 
inguinal  hernia,  but  the  initial  pain  is,  if  any- 
thing, acuter,  owing  to  the  tightness  of  the  more 
rigid  femoral  ring  and  consequent  greater 
stretching  of  the  parietal  peritoneum  on  which 
the  pain  depends.  For  the  same  structural 
reasons  strangulation  sets  in  more  rapidly  and 
is  more  dangerous  than  in  the  inguinal  varietv. 
Any  suspicion,  therefore,  of  femoral  hernia 
should  lead  to  a  most  careful  examination  for 
tumour  or  tenderness  below  Poupart's  liga- 
ment. Enlarged  and  tender  glands  in  the 
saphenic  opening  due  to  acute  infection  are 
sometimes  associated  with  vomiting,  and  may 
therefore  simulate  femoral  hernia.  But  the 
presence  of  some  point  of  infection  in  the  leg 
and  the  absence  of  intestinal  symptoms  will 
differentiate  them  as  a  rule. 

The  treatment  is  in  all  cases  operative  now- 
a-daj^s.  Nothing  is  gained  by  waiting,  and  much 
may  be  lost.  The  radical  cure  is  easy  and 
eft'ectual,  and  forestalls  many  dangers. 

Obturator  Hernia,  although  very  rare,  has 
always  to  be  kept  in  mind  in  every  case  of 
sudden  onset  of  intestinal  obstruction.  It  can 
never  be  diagnosed  with  certainty  without 
operation,  although  strong  suspicion  of  its 
presence  has  been  proved  to  be  correct  by 
operation. 

Diagnosis.  Sudden  onset  of  obstructive 
symptoms,  with  pain  below  the  groin  running 
down  the  inner  side  of  the  thigh  to  the  back  of 
the  knee,  together  with  tenderness  and  possibly 
a  small  swelling  in  the  upper  part  of  the 
saphenic  opening,  all  ought  to  arouse  suspicion 
of  obturator  hernia.  But  inasmuch  as  the 
best  way  of  gaining  access  to  and  dealing  with 
it  is  now  recognized  to  be  the  abdominal  route, 
no  time  should  be  lost  in  refinements  of  diagnosis, 
and  the  abdomen  should  be  opened  either 
vertically  in  the  middle  line  or  above  and  in  the 
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direction  of  Poupart's  ligament.  The  command 
of  the  small  involved  knuckle  of  intestine  from 
this  incision  would  always  be  greater  than 
through  a  deep  dissection  in  the  thigh,  even  if 
diagnosed.  Moreover,  if  the  bowel  is  gan- 
grenous, the  necessary  measures  for  its  re- 
moval can  be  much  more  effectually  and 
safely  undertaken  through  the  abdominal 
opening. 

Perineal  Hernia,  in  which  gut  is  forced  down 
external  to  the  anus,  owing  to  defects  in 
the  pelvic  fascia,  is  exceedingly  rare.  Never- 
theless it  must  be  kept  in  mind  in  all  cases 
in  which  a  tumour  appears  in  the  perineum 
which  has  an  impulse  on  coughing  or  straining. 
It  may  occur  in  males  or  females.  It  is  most 
likely  to  be  confounded  with  a  cold  abscess  or 
fatty  tumour,  and  I  have  seen  this  difficulty  arise, 
J  only  cleared  up  when  I  had  cut  down  into 
the  ischio-rectal  fossa  and  removed  a  large 
fatty  tumour.  The  presence  of  resonance  on 
percussion  or  gurgling  on  reduction  should 
settle  the  question  almost  with  certainty. 

It  is  difficult  to  imagine  any  form  of  radical 
cure  of  such  a  hernia,  and  a  pad  and  bandage 
are  all  that  can  be  offered  to  the  patient. 

Lumbar  Hernise,  apart  from  those  occurring 
in  the  wounds  of  accident  or  operation,  are  ex- 
tremely rare.  They  have,  however,  been  seen 
above  the  iliac  crest,  external  to  the  iliac  origin 
of  the  latissimus  dorsi  muscle.  The  only 
difficulty  likely  to  arise  in  their  diagnosis  is 
from  the  possible  presence  of  a  lumbar  cold 
abscess  or  fatty  tumour.  Resonance  or  per- 
cussion and  gurgle  on  reduction  ought  to 
distinguish  them.  But  I  have  known  chronic 
abscesses  of  the  loin  to  contain  gas  and  to  be 
tympanitic.  A.  E.  B. 

THE    STOMACH 

Injuries  of  the  Stomach. — The  stomach  may 
be  ruptured  by  a  blow  upon  the  abdominal 
wall  such  as  a  kick,  or  by  a  severe  crush,  as  in 
a  buffer  accident,  or  it  may  be  wounded  by 
the  penetration  of  some  sharp  instrument  such 
as  a  knife  or  a  bayonet. 

Rupture  of  the  Stomach  is  rare  except  when 
the  organ  is  distended  by  a  recent  meal,  owing 
to  the  comparatively  sheltered  position  of  the 
empty  stomach.  The  accident  is  accompanied 
by  extravasation  of  the  stomach  contents,  which 
usually  occurs  freely,  as  there  is  a  large  rent 
produced  when  severe  violence  is  applied  to 
a  full  stomach.  There  is  intense  and  prolonged 
shock  and  the  liver  dullness  is  lost  immediately 
after  the  injury.  The  patient  vomits,  bringing 
up  a  varying  quantity  of  blood,  and  before 
long — usually  within  twelve  hours — there  may 
be  definite  evidence  of  the  gravitation  of  free 
fluid   into   the   most   dependent   parts   of    the 


abdominal  cavity,  varj-ing  with  the  position 
assumed  by  the  patient.  As  the  symptoms  of 
shock  pass  off  those  of  acute  general  peritonitis 
develop. 

Penetrating  Wounds  of  the  Stomach  are  marked 
by  similar  but  much  less  marked  symptoms. 
Indeed,  if  the  wound  has  been  caused  by  a 
stab  with  a  small-bladed  instrument  there  may 
be  much  doubt  as  to  whether  the  stomach  wall 
has  been  penetrated  or  not,  as  the  mucous 
membrane  may  prolapse  through  the  hole  in 
the  sero-muscular  coat  and  prevent  all  but  the 
slightest  leakage  of  the  gastric  contents,  and 
the  effect  of  this  is  often  to  make  the  observer 
think  that  the  Wscus  has  not  been  injured. 
Under  these  circumstances  the  occurrence  of 
blood  in  the  vomit  is  of  great  importance  as 
indicating  a  penetrating  wound  of  the  stomach. 
Treatment.  A  rupture  of  the  stomach  should 
be  treated  by  immediate  laparotomy,  with  the 

;  object  of  serving  up  the  rent  in  the  viscus  by 
a  double  row  of  sutures  (the  deep  row  taking 
up  all  the  coats  and  the  superficial  one  taking 
up  only  the  sero-muscular  coats,  both  being 
continuous)  and  remoWng  the  contents  extra- 
vasated  into  the  abdominal  cavity.  Removal 
of  the  extravasated  contents  is  best  done  by 
mopping  with  dry  aseptic  swabs,  and  in  per- 
forming it  as  little  disturbance  of  the  viscera 
as  possible  should  be  practised,  the  coils  just 
being  held  aside  as  the  mop  is  inserted  between 
them.  If  large  masses  of  food  are  present  in 
the  abdominal  cavity  it  may  be  necessary  to 
have  recourse  to  the  douche  of  sterile  saline 

I  solution  at  a  temperature  of  100°  F.     During 

'  the  operation  every  effort  must  be  made  to 
subdue  shock. 

A  'penetrating  icound  of  the  stomach  should 
be  treated  in  an  exactly  similar  manner.  In 
all  cases  in  ^^'llich  there  is  a  penetrating  wound 
of  the  abdominal  Avall  and  a  wound  of  the 
stomach  is  suspected  the  wound  in  the  abdominal 
wall  should  be  enlarged  a\  ithout  delay  and  that 
in  the  stomach  sought  for  and  sewn  up.  Even 
should  it  turn  out  that  there  is  no  such  wound 
in  the  stomach  no  harm  v.ill  have  been  done, 
as  the  wound  in  the  abdominal  waU  wiU  be 
disinfected  and  sutured. 

Foreign  Bodies  in  the  Stomach. — Small  foreign 
bodies,  such  as  beads,  marbles,  buttons,  etc., 
are  very  often  swallowed  by  children  and 
pass      along      the     intestinal     canal     without 

:  giving  rise  to  any  untoward  sjonptoms.  But 
foreign  bodies  of  a  larger  size  or  more 
dangerous  nature  are  also  often  swallo^\'ed 
either  by  accident  or  design.  By  accident 
such  bodies  as  hairpins,  nails,  toothplates  or 
coins  often  get  into  the  stomach,  while  lunatics 
and  would-be  suicides  may  swallow  the  most 
varied  articles,  such  as  knives,  spoons  or  stones. 
Symptoms.     These  foreign  bodies  may  give 
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rise  to  few  symptoms,  if  any.  It  is  only  when 
they  are  large  enough  to  block  the  lumen  of 
the  bowel  or  sharp  enough  to  ulcerate  their 
way  through  its  wall  that  they  will  cause  more 
than  slight  pain  or  mild  gastritis.  When,  how- 
ever, they  are  either  large  enough  to  be  unable 
to  pass  the  pj^lorus  or  the  ileo-csecal  valve,  or 
when  their  shape  is  such  that  they  are  sure  to 
lodge  somewhere  along  the  alimentary  canal 
and  ulcerate  the  mucous  membrane,  they  must 
be  removed  by  a  laparotomy  through  the 
left  linea  semilunaris,  the  stomach  wall  being 
incised  directly  over  the  foreign  body,  which  is 
then  extracted  and  the  incision  closed  and  the 
stomach  replaced.  When  the  body  is  small, 
smooth  and  calculated  to  pass  through  the 
alimentary  canal  AA'ithout  doing  damage  no 
treatment  is  required.  It  is  usual  to  feed  the 
child  on  stodgy  farinaceous  food,  but  it  is 
difficult  to  see  what  good  that  can  do.  X-rays 
should  always  be  used  (if  the  foreign  body  be 
opaque  to  them)  so  as  to  locate  the  position 
of  the  body  and  detect  any  change  of  situation. 

Hair-balls  in  the  Stomach. — In  children  and 
some  women  the  practice  of  chewing  the  ends 
of  the  plaits  into  which  the  hair  is  arranged  is 
not  uncommon,  while  in  lunatics  the  practice 
may  reach  such  a  degree  that  the  patient  Avill 
tear  out  her  hair  and  swalloAV  it  deliberately. 
The  result  of  this  is  that  the  hair,  when  it 
reaches  the  stomach,  becomes  churned  up  into 
a  ball,  which  soon  gets  too  large  to  pass  the 
pylorus,  and  so  goes  on  increasing  in  size  by  the 
addition  of  the  hair  as  it  is  swallowed  until  it 
may  form  a  ball  of  such  a  size  as  to  fill  the 
stomach  entirely  and  form  a  cast  of  it,  the  food 
finding  its  Avay  bet^-een  the  hair-ball  and  the 
mucous  membrane  as  a  thin  layer  of  fluid. 

It  is  astonishing  how  little  discomfort  even 
the  largest  of  these  hair-balls  gives  rise  to. 
The  appetite  often  remains  good ;  at  most  there 
is  a  little  dyspepsia. 

Treatment.  This,  of  course,  is  immediate 
removal  by  gastrotomy,  followed  by  suture  of 
the  stomach.  The  incision,  which  may  have 
to  be  a  very  long  one,  should  run  horizontal^ 
about  midway  between  the  two  curvatures. 

After  recovery  it  is  well  to  keep  the  patient's 
head    shaved    until    the    habit    has    become 
corrected. 

THE    STOMACH 
Acute  Gangrenous  Gastritis  from  Corrosive  Agents 

Strong  acids  or  caustic  alkalis  are  not  in- 
frequently swallowed  either  by  accident  or 
design.  When  swallowed  by  design  the  quan- 
tity taken  may  only  be  small,  and  the  acute 
spasm  set  up  by  the  action  of  the  caustic  upon 
the  fauces  and  oesophagus  will  cause  ejection 
of  it  and  none  of  the  corrosive  will  reach  the 


stomach.  W^hen  taken  by  accident,  however, 
a  large  quantity  is  often  swallowed,  and  then 
the  fluid  will  reach  the  stomach,  where  it  exerts 
its  caustic  action  upon  the  mucous  membrane 
— generally  along  the  lesser  curvature  and  at 
the  pylorus — giving  rise  to  the  most  intense 
gastritis,  Avith  great  collapse,  agonizing  gastric 
pain,  and  continuous  vomiting  of  blood- 
stained mucus.  If  the  patient  survives,  the 
gastritis  is  extremely  severe,  and  sloughing 
of  portions  of  the  stomach  wall,  followed  by 
perforation  or  extensive  ulceration,  wiU  ensue. 
Finally  great  cicatricial  contraction  of  the 
stomach  and  pylorus  will  occur.  There  is 
always  stricture  of  the  oesophagus  accompanying 
this. 

Treatment.  The  first  thing  is  to  attempt  to 
neutralize  the  poison.  Then  the  patient  should 
be  put  upon  morphine  and  treated  for  the 
severe  shock.  As  soon  as  this  is  recovered 
from  it  will  be  advisable  to  take  means  to  secure 
perfect  rest  for  the  stomach.  For  this  purpose 
probably  nothing  is  better  than  a  temporary 
jejunostomy,  which  allows  the  patient  to  be 
fed  and  at  the  same  time  avoids  the  necessity 
of  any  food  passing  by  the  mouth,  oesophagus 
or  stomach.  It  can  be  closed  when  the  result- 
ing gastric  ulceration  has  ceased,  and  a  gastro- 
jejunostomy may  then  be  done  if  there  is 
pyloric  obstruction — as  there  probably  will  be. 
The  acute  gastritis  consequent  upon  the  action 
of  the  corrosive  should  be  treated  upon  the 
lines  indicated  for  the  severer  forms  of  gastritis, 
with  suitable  sedatives. 

Cardio-Spasm 

It  is  uncertain  whether  this  is  an  affection 
of  the  stomach  or  of  the  oesophagus.  In  it 
there  is  dysphagia,  combined  with  great  dilata- 
tion of  the  oesophagus,  so  that  food,  instead 
of  passing  into  the  stomach,  collects  in  the 
lower  end  of  the  oesophagus  and  is  subsequently 
vomited  in  large  quantities.  This  vomiting  is 
never  due  to  rejection  of  the  stomach  contents ; 
the  vomited  matter  shoAVs  none  of  the  proper- 
ties of  the  gastric  juice.  It  is  not  definitely 
ascertamed  whether  the  affection  is  due  prim- 
arily to  spasm  of  the  cardiac  orifice  of  the 
stomach  or  to  mere  atonic  dilatation  of  the 
oesophageal  wall. 

The  condition  is  only  met  with  in  neurotic 
subjects  and  generally  comes  on  in  more  or 
less  acute  attacks  Avhich  may  last  for  a  few  hours 
or  even  several  days.  The  attacks  may  occur 
at  intervals  throughout  a  long  lifetime,  with 
the  result  that  the  patient  Avastes  and  comes  to 
believe  that  she  can  take  little  or  no  food  for 
fear  of  bringing  on  an  attack.  At  first  there 
is  very  great  pain  on  swalloAA'ing,  but  in  the 
chronic  cases  this  may  be  very  little  marked. 
Not  infrequently  the  patient  can  swallow  fairly 
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well  in  between  the  acute  attacks,  but  she 
always  has  to  be  careful  not  to  eat  too  rapidly, 
or  in  too  large  a  quantity,  for  fear  of  bringing 
on  the  attack. 

Diagnosis.  This  is  fairly  easy  when  the 
presence  of  the  condition  is  suspected.  The 
appearance  of  the  patient,  the  history  of  the 
recurring  attacks,  the  non-progressive  nature 
of  the  case,  the  inability  to  swalloAv  either  fluid 
or  solid  at  one  time  and  the  ease  with  which 
both  are  taken  at  others,  make  a  functional 
spasm  suspected  at  once.  This  is  borne  out 
by  finding  that  while  a  bougie  fails  to  pass  at 
one  time,  at  another  it  passes  cpiite  easily. 
The  spasm  may  pass  off  under  sedatives.  A 
bismuth  meal  shows  the  characteristic  dilata- 
tion of  the  oesophagus,  while  an  examination 
of  the  oesophagus  by  means  of  the  cesophago- 
scope  reveals  no  organic  lesion  present. 

Treatment.  It  is  advised  to  stretch  the 
cardiac  sphincter  in  the  hope  of  preventing 
recurrence  of  the  spasm,  but  it  is  difficult  to 
see  how  this  can  act  in  any  but  a  psychological 
manner.  It  is  done  by  passing  a  special 
oesophageal  bougie  with  an  outer  rubber  tube 
which  can  be  inflated  when  the  bougie  has 
been  passed  through  the  cardiac  orifice  and  thus 
made  to  stretch  the  latter  freely.  The  patients 
will  generally  require  treatment  for  neurasthenia. 
A  feeding  tube  will  often  need  to  be  passed. 

Fibromatosis  of  the  Stomach. — The  chief  interest 
in  this  affection  lies  in  the  fact  that  it  may 
readily  be — and  no  doubt  very  often  has  been — 
confounded  with  gastric  cancer,  and  a  hopeless 
prognosis  given  after  an  exploratory  laparotomy. 
It  is  probably  the  condition  present  in  the 
cases,  so  frequently  described  in  the  past,  in 
which  advanced  malignant  disease  of  the 
stomach  has  disappeared  after  a  simple  ex- 
ploratory laparotomy. 

The  cause  of  the  condition  is  probably  ex- 
tensive fibrous  infiltration  due  to  an  extensive 
gastric  ulcer.  Alcohol  and  sj^philis  are  both 
said  to  play  a  part  in  the  causation  of  some 
of  these  cases,  and  occasionally  undoubted 
tuberculosis  of  the  mucous  membrane  is  present. 

The  symptoms  are  those  of  chronic  gastric 
ulcer,  especially  of  the  type  associated  with 
pyloric  stenosis.  There  may  be  a  definite 
tumour  felt  which  simulates  gastric  cancer,  but 
often  the  characteristic  appearance  of  the 
stomach  —  the  so  -  called  "  leather  -  bottle  " 
stomach — is  only  apparent  when  the  abdomen 
— and  possibly  the  stomach  itself — is  opened. 
This  appearance  is  due  to  the  induration  of  the 
stomach  walls,  so  that  the  viscus  is  distorted 
in  shape  and  its  walls  are  so  rigid  that  it  does 
not  coUapse  when  it  is  cut  open.  There  is 
generally  some  area  where  the  infiltration  is  so 
great  as  to  give  rise  to  the  appearance  of  a  new 
growth.     When   the   stomach   wall   is   incised, 
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however,  it  is  seen  that  there  is  merely  axi 
inflammatory  thickening  of  the  various  coats 
—chiefly  the  submucous  — but  no  infiltration 
with  new  growth. 

Treatment.  As  an  exploratory  laparotomy  is 
necessary  for  the  diagnosis  of  these  cases,  it 
is  well  to  go  on  to  the  performance  of  a  posterior 
gastro-jejunostomy  if  there  is  any  interference 
with  the  pyloric  outlet  and  if  the  anatomical 
conditions  allow  of  its  being  done.       F.  F.  B. 

DUODENAL  ULCER 

Although  at  one  time  considered  a  rather 
rare  affection,  ulcer  of  the  duodenum  has  now 
become  recognized  as  being  certainly  not  less- 
frequent  than  true  gastric  ulcer ;  according  to 
W.  J.  Mayo  the  preponderance  is  considerably 
in  its  favour.  It  is  much  commoner  in  men 
than  in  women  (four  to  one)  and  generally 
occurs  in  those  of  middle  age — viz.  thirty  to- 
forty — although  it  may  be  met  with  through  a. 
much  wider  range  of  years. 

The    exact    cause    of  the   ulceration   is  not 
quite  clear,  but  it  is  probable  that  there  is  always 
some  degree  of  hyperchlorhydria  present  during 
the  attack,  and  therefore  anything  that  may 
give  rise  to  the  condition  of  hyperchlorhydria 
may  be  looked  upon  as  being  a  cause  of  duodenal 
ulcer.     The  fact  that  the  ulcer  generally  occurs 
on  the  anterior  surface  of  the  duodenum,  within 
two  inches  of  the  pyloric  orifice,  appears  to  bear 
out  the  view  that  it  is  often  due  to  the  direct 
action  of  the  highly  acid  gastric  contents  which 
are    ejected    from    the    stomach    through    the 
pylorus  directly  into  the  region  of  the  ulcer.    It 
is  most  frequently  met  with  in  neurotic  indi- 
viduals who  are  accustomed  to  work  for  long: 
periods    at    a    stretch    and    are    in    the    habit, 
of  taking  scanty  meals  at  irregular  intervals.. 
Prolonged  mental  worry,  especially  when  com- 
bined with  irregular  meals,  appears  to  be  very 
frequently    associated   with    the    onset    of    the 
complaint.     Pyorrhoea  alveolaris  is  often  present 
in  patients  suffering  from  duodenal  ulcer,  and 
some    writers    attribute    importance    to    it    as 
a   causal   agent,   but   no   direct    connection   is 
demonstrable.      Duodenal  ulcer  has  been  well 
known  for  many  years  as   a  complication  of 
extensive  burns. 

The  ulcer  is  usually  single  and  has  all  the- 
characters  of  a  chronic  gastric  ulcer,  with  which 
it  is  occasionally  associated ;  in  such  cases  the 
diagnosis  is  very  difficult.  It  is  said  that,  unlike 
gastric  ulcer,  it  is  not  prone  to  become  the  seat 
of  malignant  disease.  It  commonly  extends  right 
up  to  the  pyloric  ring,  so  that  at  an  exploratory 
laparotomy  it  may  at  first  be  difficult  to  say 
upon  Avhich  side  of  the  pylorus  the  ulcer  is 
situated.  For  this  reason,  and  quite  apart 
from  its  known  tendency  to  perforate,  duodenal 
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ulcer  must  always  be  looked  upon  as  a  very 
serious  condition  for,  even  should  the  ulcer  heal,  i 
the    contraction    following    cicatrization    must 
necessarily  cause  stenosis  of  the  pylorus,  with 
its  attendant  gastric  dilatation  and  stasis. 

Besides  this  tendency  to  pyloric  stenosis 
these  ulcers  possess  two  other  grave  risks,  viz. 
'perforation  and  hcemorrhage,  which  they  share 
in  common  with  gastric  ulcers.  Of  the  two 
complications  perforation  is  far  more  common 
than  serious  bleeding,  although  occasionally  the 
latter  may  be  very  severe.  A^Tien  perforation 
occurs  it  is  nearly  alwa3's  from  an  ulcer  on  the 
anterior  aspect  of  the  first  part  of  the  duo- 
denum and  extravasation  takes  place  direct  I 
into  the  general  peritoneal  cavity.  Occasionally, 
however,  the  perforation  may  occur  into  the 
retro-peritoneal  tissues,  and  the  ulcer  then  is 
generally  on  the  posterior  aspect  of  the  gut,  and 
a  right-sided  subphrenic  abscess  is  formed. 
In  tbe  ordinary  intraperitoneal  extravasation 
the  gastric  contents  may  be  discharged  in  large 
quantity  and  bathe  the  whole  of  the  abdominal 
viscera ;  generally,  however,  the  escape  is  less 
rapid — often  owing  to  the  smallness  of  the 
opening  in  the  base  of  the  ulcer  and  a  protective 
spasm  of  the  pylorus — and  then  the  extra vasated 
material  nearly  always  finds  its  way  into  the 
right  loin  along  the  upper  surface  of  the  trans- 
verse meso-colon  until  it  fills  the  right  kidney 
pouch  and  extends  into  the  region  of  the  appen- 
dix. If  the  patient  survives  this  gives  rise  to 
one  of  the  forms  of  the  so-called  perinephric 
abscess. 

Haemorrhage  from  a  duodenal  ulcer  may  be 
obvious,  but  often  requires  careful  search  for 
its  detection.  In  the  bad  cases  the  blood 
generally  comes  from  one  of  the  pancreatico- 
duodenal arteries,  and  the  patient  may  die  of 
it.     Usually  it  is  comparatively  slight. 

Symptoms.  As  a  rule  the  symptoms  are 
most  characteristic,  so  that  the  disease  can  be 
recognized  very  easily.  Sometimes,  though 
rarely,  they  are  so  slightly  marked  that  no 
notice  whatever  is  taken  of  them,  and  the  onset 
of  perforation  or  severe  haemorrhage  may  be 
the  first  indication  of  anj'thing  wrong.  In 
a  typical  case  the  patient  complains  of  pain 
coming  on  at  varying  intervals  after  food,  lasting 
for  a  certain  time  and,  in  the  early  stages  at  any 
rate,  always  relieved  by  taking  more  food.  The 
interval  after  a  meal  varies  from  half  an  hour 
to  six  hours  or  more,  and  is  influenced  to  some 
degree  by  the  nature  of  the  food  taken;  with 
a  fluid  diet  it  appears  sooner  than  with  a  solid 
one,  with  a  digestible  one  quicker  than  with  an 
indigestible.  With  the  ordinary  meal  the  pain 
comes  on  in  about  three  to  four  hours  after  it 
has  been  taken,  and  hence  has  been  called  by 
Moynihan  the  "  hunger-pain,"  as  it  comes  on 
when  the  patient  thinks  he  is  beginning  to  feel 


hungry.     iVt  first  the  pain  usually  follows  onlv 
one  meal — the  heaviest — in  the  day,  but  after  a,  \ 
time  it  follows  every  one.     In  the  early  stages,  \ 
also,  it  is  arrested  immediately  upon  taking  food  \ 
or  upon  the  administration  of  an  alkali,  and ! 
most  patients  get  to  recognize  this  for  them- 
selves.    Such   persons   may   lead   the   medical 
man  astray  by  sajong  they  have  no  pain  after  i 
food ;   on  the  contrary  food  makes  them  better.  I 
In  the  later  stages  of  the  disease  the  pain  may  i 
be  constant.  \ 

This  characteristic  "  hunger-pain  "  is  always  I 
deep-seated  and  referred  to  the  epigastrium,  i 
generally  a  little  to  the  right  of  the  middle  line.  J 
It  does  not  often  go  through  to  the  back,  but  it 
may  do  so.  There  is  often  associated  with  it  a 
definite  tenderness  on  pressure  over  the  situa- 
tion of  the  ulcer  and — when  the  latter  becomes 
deeply  excavated — by  rigiditj-  of  the  superjacent ' 
segment  of  the  rectus.  There  is  often  some 
gastric  distension  and  pyloric  spasm,  which  is 
much  relieved  by  eructations.  A  bismuth 
meal  shows  that  the  activity  of  the  stomach  is 
mucli  increased  and  the  passage  of  its  contents 
hastened  (Moynilian),  except,  of  course,  when 
there  is  organic  stricture  of  the  pylorus.  Hj'per- 
chlorhydria  may  or  may  not  be  present ;  it  is 
generally  found  when  the  attack  is  acute.  Ex- 
amination of  the  faeces  and  gastric  contents  will 
often  show  blood — either  in  quantity  or  occult — 
when  the  ulceration  is  marked.  Vomiting  is 
rarely  present — in  contrast  to  cases  of  gastric 
ulcer — except  when  there  is  cicatricial  contrac- 
tion about  the  pylorus. 

The  symptoms  of  perforation  are  usually 
quite  characteristic.  Some  little  time  after  a 
meal  the  patient  is  seized  with  acute  epigastric 
pain,  followed  by  intense  shock  and  all  the 
symptoms  of  perforation.  These  resemble  those 
due  to  a  similar  condition  following  gastric  ulcer, 
but  are  referred  rather  to  the  right  side  of  the 
middle  line;  and  maj^  even  simulate  perforation 
of  the  appendix.  A  useful  diagnostic  s\Tnptom 
is  that  in  perforation  of  the  duodenum  there  is 
often  extremely  hurried  breathing  from  irritation 
of  the  diaphragm ;  the  shock  is  also  more 
profound  than  in  perforation  of  the  appendix. 
Bleeding  betrays  itself  in  the  milder  cases  by 
the  presence  of  blood  in  the  stools  in  varying 
quantity.  In  bad  cases  there  may  be  hsema- 
temesis  and  tarry  stools ;  in  these  cases  there 
is  often  a  history  of  a  sudden  feeling  of  disten- 
sion in  the  region  of  the  pylorus,  followed  by 
faintness  and  all  the  symptoms  of  a  large  loss  of 
blood.  Then  later  there  may  be  haematemesis 
and  melaena.  The  symptoms  of  chronic  ob- 
struction from  cicatricial  contraction  of  the 
pylorus  are  given  elsewhere  (see  Stricture  of  the 
Pylorus) . 

Treatment.  In  all  except  the  early  stages  of 
duodenal  ulcer  surgical  interference  is  called  for. 
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Even  -nlien  the  more  formidable  complications 
such  as  haemorrhage  or  perforation  do  not  occur, 
stenosis  of  the  pylorus  is  certain  to  follow 
cicatrization  of  a  chronic  ulcer  of  long  standing, 
and  therefore  it  is  of  the  utmost  importance  to 
recognize  the  disease  early  Mhile  medical  treat- 
ment may  still  avail. 

Medical  measures  are  often  surprisingly 
successful  if  employed  in  the  early  stages  of 
the  first  or  second  attacks ;  later  on,  or  when 
the  attacks  have  become  very  frequent,  they 
are  of  little  use.  Among  the  most  important 
measures  are  a  thorough  change  of  surroundings 
and  relief  from  mental  worry,  combined  with 
careful  and  regular  diet  and  the  administration 
of  alkalis  a  short  time  after  food .  If  the  symp- 
toms are  severe  Avhen  the  case  is  first  seen,  it 
is  well  to  insist  upon  confinement  to  bed  upon  a 
milk  diet  for  the  first  three  or  four  weeks ;  other- 
wise the  patient  may  get  about,  but  should 
be  restricted  to  a  very  easily  digestible  diet. 
Bicarbonate  of  soda  m  doses  of  twenty  to  forty 
grains  may  be  taken  in  hot  water  half  an  hour 
to  an  hour  after  food. 

Should  the  symptoms  persist  in  spite  of  this 
treatment,  carefully  carried  out  for  six  weeks  or 
two  months,  should  the  case  be  one  in  which 
there  have  been  several  previous  attacks,  or 
should  there  be  manifest  or  occult  blood  in  the 
contents  of  the  stomach  or  in  the  faeces,  an 
operation  will  be  called  for.  This  Avill  take  the 
form  of  a  posterior  gastro-jejunostomy. 

Should  perforation  occur,  an  immediate 
laparotomy,  followed  by  suture  of  the  perfora- 
tion and  the  establishment  of  a  posterior  gastro- 
jejunostomy, is  called  for.  Time  is  of  the 
greatest  importance.  Patients  may  die  within 
twelve  hours  from  the  shock  of  perforation,  and 
the  chances  of  recovery  decrease  with  everj"  hour 
that  passes.  After  twenty-four  hours  the  out- 
look is  very  grave  even  after  the  most  care- 
ful operation,  and  it  therefore  behoves  the 
practitioner  to  be  on  the  look-out  to  recognize 
the  earliest  symptoms  of  perforation  and  to 
lose  no  time  in  affording  relief  by  means  of 
surgery. 

The  treatment  of  severe  haemorrhage  in  cases 
of  duodenal  ulcer  resembles  that  of  the  similar 
condition  complicatmg  gastric  ulcer.  During 
the  hjemorrhage  itself  complete  rest  must  be 
enjoined,  an  icebag  should  be  applied  over  the 
duodenum,  and  opium  and  gallic  acid  given  by 
the  mouth.  \Mien  the  acute  SAonptoms  have 
passed  off,  and  the  patient  is  well  enough  to 
stand  the  operation,  the  abdomen  should  be 
opened  and  a  posterior  gastro-jejunostomy 
performed.  The  ulcer  does  not  necessarily 
require  any  special  treatment,  but  in  cases  in 
which  there  has  been  very  alarming  bleeding  it 
will  be  as  well  to  tie  the  main  branch  of  the  vessel 
obviously  supplying  the  ulcer.  F.  F.  B. 


THE     INTESTINES     EXCLUSIVE     OF     THE 
DUODENUM,   SIGMOID    AND    RECTUM 

The  Intestines. — The  surgical  affections  of 
the  Intestines  exclusive  of  the  duodenum,  the 
sigmoid  and  the  rectum,  include  some  interest- 
ing conditions  which  are  important  because 
their  existence  may  be  overlooked,  sometimes 
on  account  of  their  rarity,  sometimes  because 
they  give  rise  to  such  ill-marked  symptoms  as 
to  make  it  difficult  to  believe  that  the  patient 
is  suffering  from  serious  abdominal  disease. 

Intussusception. — Intussusception  comes  first 
in  frequency  amongst  the  abdominal  conditions 
which  need  the  instant  help  of  a  surgeon. 
It  occurs  most  often  in  children,  and  as  an 
acute  condition,  rarety  in  young  adults,  very 
rarely  in  the  middle-aged.  It  is  not  uncommon 
in  old  people,  acutely  as  the  result  of  an  in- 
judicious use  of  enemata  in  persons  of  relaxed 
fibre,  more  commonly  as  a  chronic  condition 
associated  with  malionant  disease  of  the  bowel. 



Cause  and  Varieties.  The  acute  intussus- 
ception of  children  is  due.  according  to  Mr. 
A.  J.  Walton,  to  a  small  portion  of  gut  becoming 
spasmodically  contracted,  owing,  perhaps,  to 
local  irritation.  The  contracted  part  then  acts 
as  a  fixed  point  over  which  the  lower  and  distal 
part  is  drawn  by  the  action  of  the  longitudinal 
muscular  fibres  of  the  bowel.  The  intussuscep- 
tion may  begin  in  the  immediate  neighbourhood 
of  the  ileo-caecal  valve — the  commonest  place, 
— in  the  small  intestme — the  most  dangerous 
form, — or  in  the  large  intestine — the  rarest 
variety.  The  intussusception  may  involve  the 
whole  segment  of  the  bowel,  or  it  ma}'  begin 
at  one  part  only,  as  is  often  seen  when  a  peduncu- 
lated polypus  has  been  the  cause,  or  when  a 
single  sacculus  of  the  caecum  has  first  become 
invaginated.  In  some  forms — which  must  be 
looked  upon  as  pathological  curiosities — the 
whole  intussusception  may  itself  be  engulfed 
b}'  a  fresh  portion  of  bowel,  in  others  the 
vermiform  appendix  may  be  turned  inside  out 
within  the  caecum,  whilst  in  yet  other  cases 
two  or  more  intussusceptions  may  be  present. 
\Mien  the  intussusceptions  are  multiple,  one 
of  them  is  always  in  the  large  intestine,  and  is 
usually  in  the  reverse  direction. 

Signs  and  Symptoms.  Acute  intussusception 
in  children  generally  occurs  about  the  time  of 
the  first  dentition,  though  it  is  sometimes  seen 
in  babies  of  a  few  weeks  old  and  occasionally 
in  children  of  eight  or  ten  years.  Boys  are 
more  often  affected  than  girls,  and  the  child 
has  often  been  considered  especially  strong  and 
healthy.  Without  any  assignable  cause  or 
after  a  change  of  diet  or  a  slight  attack  of  bowel 
disturbance,  the  patient  is  seized  w  ith  sudden 
collapse,  in  which  it  appears  to  faint  or  have  a 
slio^ht  convulsion.  This  is  followed  in  manv  cases 
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by  vomiting,  by  an  evacuation  of  the  normal 
contents  of  the  bowel,  or  by  a  screaming  fit 
which  is  clearly  associated  with  abdominal  pain. 
The  pain  passes  off  and  the  baby  can  be  quieted, 
but  sooner  or  later  a  fresh  paroxysm  rouses  him, 
and  the  passage  of  "blood  and  slime  "  by  the 
bowel  may  clear  up  the  diagnosis. 

Diagnosis.  The  diagnosis  is  not  difficult  in 
the  earlier  and  in  the  later  stages,  but  it  is  by 
no  means  easy  in  the  intervening  period  when 
the  initial  shock  has  passed  off  and  the  in- 
flammatory processes  in  the  bowel  have  not  yet 
begun  to  cause  toxic  symptoms.  To  make  a 
correct  diagnosis  it  is  necessary  to  discard  the 
the  idea  that  an  abdominal  swelling  is  necessarily 
felt  in  every  case  of  intussusception,  as  icell  as 
the  teaching  that  the  abdominal  walls  are  usually 
kept  rigid.  The  signs  of  a  sudden  abdominal 
catastrophe  in  a  child  who  was  previously  well 
should  put  the  surgeon  on  the  alert.  A  rectal 
examination  should  be  made  at  once,  and  pre- 
ferably under  an  anaesthetic,  permission  having 
previously  been  obtained  to  proceed  to  an 
operation  if  it  is  found  necessary.  The  most 
difficult  cases  to  recognize  are  those  in  which 
the  child  is  not  seen  until  the  initial  shock  has 
passed  off,  for  it  is  then  difficult  to  believe 
the  historj'  and  to  reahze  that  the  child  lying 
placidly  in  its  cot  is  suffering  from  so  serious 
a  condition.  Fortunately,  however,  these  cases 
are  usually  associated  with  a  large  ileo-colic 
intussusception,  and  it  is  usually  possible  to 
feel  the  tumour  through  the  abdominal  walls 
or  even  to  find  the  apex  by  rectal  examination. 
But  even  in  these  children  the  sunken  eyes 
which  have  lost  something  of  their  lustre,  and 
the  apathetic  manner,  tell  their  own  tale  to 
those  who  are  accustomed  to  study  sick 
children. 

DiffereJitial  Diagnosis.  Apart  from  the  ordi- 
nary attacks  of  enteritis,  the  differential 
diagnosis  has  to  be  made  from  acute  infective 
colitis,  Henoch's  purpura,  the  acute  colic  which 
often  attacks  children  and  the  perforating 
appendicitis  from  which  they  sometimes  suffer. 
In  acute  infective  colitis  the  pain  is  as  sudden 
in  its  onset  as  in  intussusception,  but  it  is  more 
continuous  and  less  spasmodic  in  character. 
There  is  passage  of  blood  and  mucus  by  the 
bowel,  but  less  initial  shock,  and  the  temperature 
rises  at  once  instead  of  remaining  normal  or 
becoming  subnormal. 

In  Henoch's  purpura  the  pains  in  the  joints 
and  the  vomiting  of  blood  wiU  help  to  establish 
the  true  diagnosis  even  in  those  cases  in  wliich 
the  visceral  symptoms  appear  before  the 
characteristic  spots. 

The  acute  colic  of  infants  differs  from  in- 
tussusception in  so  many  respects  that  a  very 
short  period  of  watching  should  prevent  any 
mistake. 


The  acceleration  of  the  pulse,  the  rapid  rise  of 
temperature,  the  local  tenderness  on  the  right 
side,  and  the  early  distension  of  the  abdomen, 
all  point  to  appendicitis  in  its  worst  form. 

Prognosis  and  Treatment.  The  prognosis  of 
intussusception  depends  almost  entirely  upon 
the  speed  with  which  the  intussusception  is 
reduced.  Early  operation  followed  by  rapid 
reduction,  is  usually  attended  with  satisfactory 
results.  Whilst  preparations  are  being  made 
to  open  the  abdomen  the  bowel  may  be  irrigated 
with  normal  saline  solution  at  a  temperature 
of  105°  F.,  delivered  into  the  rectum  through 
a  funnel  and  tube  held  not  higher  than  two 
feet  above  the  body.  It  is  certain  that  some 
children  who  presented  all  the  signs  of  intussus- 
ception have  been  relieved  by  this  procedure, 
but  it  should  not  be  allowed  to  replace  operation 
unless  the  surgeon  is  satisfied  that  the  patient  is 
cured.  The  principles  of  operation  are  diminu- 
tion of  shock,  rapidity  of  manipulation,  and 
thoroughness  of  reduction.  The  value  of  spinal 
analgesia  in  these  cases  is  very  great,  especially  if 
the  practitioner  is  called  upon  to  operate  single- 
handed  and  in  the  unfavourable  surroundings 
incident  to  these  cases  of  extreme  emergency. 
The  intussusception  is  reduced  by  squeezing  the 
distal  end  of  the  swelling  along  the  large  intes- 
tine until  the  bowel  is  completely  released. 
This  can  often  be  done  intraperitoneally,  but 
if  there  is  any  difficulty,  it  is  better  to  make 
a  sufficiently  large  abdominal  incision,  and  to 
complete  the  reduction  of  the  intussusception  by 
drawing  the  tumour  out  of  the  peritoneal  cavity, 
rather  than  waste  time  in  unavailing  attempts 
at  intra-abdominal  reduction.  The  utmost 
gentleness  should  be  employed,  and  the  surgeon 
should  remember  that  death  usually  follows  any 
complicated  operative  measures.  The  abdominal 
walls  should  be  brought  together  by  sutures 
passing  through  the  whole  thickness,  and  the 
line  of  incision  may  be  sealed  with  cotton-wool 
and  collodion.  The  gauze  dressing  should  be 
put  on  as  a  binder  and  not  as  a  cut  dressing, 
and  the  whole  should  be  kept  in  place  by  a 
double  spica  bandage  of  linen. 

After -Treatment.  The  intestinal  wall  in  the 
neighbourhood  of  the  intussusception  is  thick- 
ened by  inflammatory  products,  and  there  is, 
consequently,  very  small  likelihood  of  any 
fresh  invagination  taking  place  if  it  has  been 
completely  reduced.  The  child  may  be  fed, 
therefore,  as  soon  as  it  has  recovered  from  the 
anaesthetic,  and  the  bowels  may  be  opened, 
if  necessary,  on  the  evening  of  the  second  day 
after  the  operation,  either  with  castor  oil  or 
calomel.  The  sutures  should  not  be  taken  out 
for  at  least  a  fortnight,  as  it  is  not  a  very 
uncommon  accident  for  the  wound  to  yield 
and  the  intestines  to  prolapse,  unless  time  is 
allowed  for  very  complete  repair. 
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Cancer  of  the   Large   Intestine 

apart  from  cancer  of  the  rectum,  runs  its  earlier 
course  so  insidiously  that  its  existence  is  usually 
overlooked  until  an  attack  of  acute  obstruc- 
tion of  the  bowels  draws  attention  to  the 
abdominal  condition. 

Symptoms.  Cancer  of  the  large  intestine 
occurs  with  equal  frequency  in  men  and  in 
women,  generally  after  the  age  of  fifty.  The 
earher  symptoms  are  malaise  with  some  loss  of 
flesh,  an  uneasy  feeling  in  the  stomach  with 
increasing  constipation.  There  is  no  pain,  but 
the  uneasiness  is  always  referred  to  the  same 
spot,  and  is  rather  increased  than  diminished 
by  pressure.  Sooner  or  later  a  severe  attack  of 
stomach-ache  with  inability  to  pass  wind  and 
with  complete  constipation  makes  the  patient 
summon  a  doctor.  Examination  of  the  ab- 
domen during  an  acute  attack  of  obstruction 
shows  a  movable  mass  in  the  abdomen  which 
is  painless,  and  is  easily  felt  although  it  is 
not  visible  through  the  abdominal  walls.  The 
temperature  is  usually  normal  or  subnormal, 
though  it  may  be  raised  to  102-103°  F.  Vomit- 
ing, which  is  generally  a  troublesome  symptom, 
may  be  entirely  absent.  In  the  later  stages 
there  is  often  peristalsis  visible  through  the 
distended  abdominal  walls.  Inquiry  will  gener- 
ally show  that  the  patient  has  had  previous 
attacks  of  a  less  severe  character,  which  have 
passed  off  with  a  copious  diarrhoea. 

Treatment.  The  radical  treatment  depends 
upon  a  clear  appreciation  of  the  intra-abdominal 
conditions.  Cancer  of  the  large  intestine  is  so 
limited  in  extent  that  it  may  only  involve  half 
an  inch  or  an  inch  of  the  bowel.  It  leads  to 
obstruction  by  forming  a  ring-like  constriction. 
It  is  a  strictly  local  lesion  for  a  long  time,  so  tliat 
there  are  no  secondary  deposits,  and  the  neigh- 
hourijig  lymphatic  glands  are  unaffected  in  the 
earlier  stages. 

j  Usval  Course  of  a  Case.  The  narrowed  in- 
testine becomes  blocked  by  some  transient 
congestion,  and  the  faecal  contents  of  the  bowel 

i  accumulate  on  the  proximal  side  of  the  stric- 
ture, where  they  form  the  tumour  felt  through 

J  the  abdominal  walls.  Experience  has  taught 
that  resection  of  the  boivel  is  a  very  dangerous 
operation  when  it  is  performed  in  a  case  of  acute 
obstruction.  The  patient,  therefore,  must  be 
put  to  bed,  kept  ^Aarm,  be  rigorously  starved, 
and  the  lower  bowel  must  be  emptied  by  copious 
enemata  of  hot  soap  and  water,  or  by  large 
irrigations  of  warm  olive  oil.  The  stomach 
should  be  washed  out  with  normal  saline  solution 
by  means  of  a  stomach-tube,  if  vomiting  is  j 
troublesome.  These  measures  will  soon  afford 
the  patient  rehef,  and  a  full  dose  of  castor  oil 
may  be  given  with  the  greatest  advantage 
when  the  bowels  have  begun  to  empty  them- 
selves and  the  attack  is  passing  off.     A  fresh 
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attack  of  obstruction  may  be  postponed  by 
strict  attention  to  diet — taking  especial  care 
to  eliminate  aU  substances  which  are  likely 
to  leave  much  undigested  residue— and  by  keep- 
ing the  bowels  gently  relaxed.  But  the  patient 
should  be  warned  that  these  means  are  only 
palliative,  and,  that  he  ought  to  seek  surgical 
advice  with  a  view  to  an  exploratory  operation 
whilst  he  is  still  in  a  good  state  of  health.  It 
may  be  found  possible  to  remove  the  whole 
segment  of  diseased  intestine  without  undue 
danger  to  life,  or  it  may  only  be  desirable  to 
perform  a  colotomy.  But  before  a  colotomy 
is  done,  the  patient  or  his  friends  should  have  the 
operation  and  its  after-effects  clearly  explained. 
In  cases  of  acute  obstruction  where  other 
measures  have  failed  to  give  relief,  it  may  be 
necessary  to  make  an  artificial  anus  to  save  the 
life  of  the  patient. 

Diverticulitis 

Diverticula  of  the  small  and  large  intestines 
have   been   knowii   for   mam^   years,    the   best 
recognized  bemg  Meckel's  diverticulum.     It  is 
only  recently,  however,  that  the  attention  of 
surgeons  has  been  called  to  them  as  more  than 
occasional  causes  of  obstruction  and  peritonitis. 
A  greater  experience  of  abdominal  surgery  has 
proved  that  diverticula  of  the  intestine  are  of 
no  infrequent  occurrence,  especially  in  persons 
who  are  advanced  in  years,  who  are  excessively 
fat  or  who    have    become    rapidly  emaciated. 
They  are  much  more  frecj^uent  in  men  than  in 
women,  according  to    present    statistics.     The 
descending  colon  and  the  sigmoid  are  the  most 
common  places  for  diverticula  to   be   formed, 
but    they   have    also    been    discovered    in    the 
caecum,  in  the  ascending  colon,  and  in  various 
parts  of  the  small  intestine.     They  are  often 
multiple,  and  in  some  cases,  at  any  rate,  they 
seem  to  be  associated  vrith.  the  distribution  of 
the  blood  supply  to  the  intestinal  wall.     They 
may    remain    as    pathological    curiosities    only 
recognized     after     death.      They     may     cause 
chronic   ill-health,  like   that   resulting   from   a 
chronic  inflammation  of  the  appendix.     They 
may   inflame    and    suppurate,  leading    to    per- 
foration of  the  bowel,  and  to  the  formation  of  an 
abscess  which  is  probably  diagnosed  as  "'  peri- 
colic "  ;  or,  they  may  cause  acute  obstruction  and 
a  general  suppurative  peritonitis.     The  treat- 
ment must  depend  upon  the  condition  found  at 
the  time  of  the  operation,  but  it  A\ill  often  be 
necessary  to  perform  a  lateral  anastomosis  if 
perforation  has  occurred.  D'A.  P. 

DISEASES    OF    THE    LIVER,    GALL    BLADDER 
AND    BILE    DUCTS 

Injuries.     Injuries   of   the    Liver. — ^\^len    met 
with,  injuries  of  the  liver  may  be  caused  by  either 
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direct  or  indirect  violence.  The  former  are 
usually  due  to  perforating  wounds  dependent 
upon  stabs  or  to  the  projectiles  of  firearms,  and 
the  latter  to  crushes  such  as  when  a  patient  is 
pinned  between  the  central  pole  of  a  cart  and  a 
wall  or  is  jammed  between  two  heavy  bodies 
such  as  the  buffers  of  railway  Avagons.  Injuries 
or  lacerations  of  the  liver  caused  by  crushing 
forces  are  usually  so  severe  or  are  accompanied 
by  other  serious  damage  to  adjacent  viscera 
that  they  terminate  fatally  within  a  short  period 
of  the  reception  of  the  damage. 

Perforating  Avounds  of  the  liver  whether  due 
to  stabs  or  the  projectiles  of  firearms  should  be 
treated  by  immediate  operation,  since  it  is  im- 
possible from  the  external  appearances  to  form 
a  correct  opinion  of  the  extent  of  the  damage, 
or  even  of  the  anatomical  structures  M'hich  have 
sustained  an  injury.  The  abdominal  cavity 
should  be  opened  in  the  region  of  the  perforation, 
all  blood  or  debris  carefully  sponged  away,  and 
the  exact  extent  of  the  damage  ascertained. 
If  the  bleeding  from  the  injured  portion  of  liver 
is  not  severe  it  should  be  treated  by  gauze  pack- 
ing, and  if  the  reverse,  mattress  sutures  of  No.  2 
catgut  should  be  inserted  with  a  blunt-pointed 
curved  needle,  so  that  when  tied  they  approxi- 
mate the  injured  surfaces.  In  some  cases 
success  in  arresting  haemorrhage  is  materially 
assisted  by  packing  a  small  roll  of  gauze  in  the 
wound  in  the  liver  and  then  suturing  as  above 
described.  After  treatment  in  this  manner  the 
greater  portion  of  the  wound  in  the  parities 
should  be  sewn  up  and  one  angle  left  open  for 
the  gauze  drain.  When  dealing  with  perforating 
wounds  caused  by  firearms  it  often  will  be  ad- 
vantageous to  excise  the  margins  of  the  perfora- 
tion in  the  abdominal  wall.  The  results  of 
injuries  of  this  kind  have  very  considerably 
improved  since  early  operation  has  become  the 
recognized  practice. 

Injuries  of  the  Gall  Bladder  or  Biliary  Ducts. — 
These  are  much  less  frequently  met  with  than 
those  of  the  liver.  The  majority  of  cases  are 
perforating  in  character  and  due  to  stabs  or 
gunshot  wounds,  but  very  occasionally  rupture 
of  the  gall  bladder  or  bile  ducts  has  been  due  to 
crushing  injuries.  On  one  occasion  I  found  the 
gall  bladder  lying  free  in  the  peritoneal  cavity 
after  a  severe  crush.  When  there  is  an  external 
wound  the  abdominal  cavity  in  the  region  of 
the  external  wound  should  be  at  once  opened 
and  the  extent  of  the  injury  made  out.  If  the 
gall  bladder  is  the  seat  of  the  injury  and  is  either 
perforated  or  lacerated  it  should  at  once  be 
removed,  and  if  the  common  bile  duct  is 
damaged  the  wound  in  it  should  at  once  be 
sewn  up  with  fine  chromicized  catgut,  ^^^len 
the  common  bile  duct  is  completely  divided, 
it  may  be  expedient  to  close  both  ends,  and  then 
perform  an  anastomosis  between  the  fundus  of 


the  gall  bladder  and  the  anterior  aspect  of  the 
second  portion  of  the  duodenum. 

Hydatid  Cysts. — Hydatid  cys.6  in  the  liver, 
are  either  single  or  multiple,  usually  the  former, 
and  most  frequently  met  with  in  the  right  lobe! 
Occasionally  they  occupy  the  space  between  the 
upper  aspect  of  the  liver  and  the  lower  aspect 
of  the  diaphragm,  when  they  are  called  sub- 
phrenic hydatids.  They  are  not  common  in 
England  and  when  met  with  are  either  in 
patients  Avho  have  been  in  Australia  or  other 
countries  where  the  disease  is  common,  or  are  in 
men  who  have  livedin  close  association  with  do^s. 
such  as  shepherds,  or  employed  in  slaughter- 
houses where  diseased  animals  are  killed.  Oc- 
casionally the  affection  is  contracted  by  the 
consumption  of  watercress  or  other  uncooked 
vegetable  which  has  been  contaminated  by  the 
excreta  of  a  dog  in  whose  intestines  the  Taenia 
Echinococcus  lives  as  a  parasite.  Men  con- 
sequently are  much  more  frequently  affected 
than  women.  Hydatid  cysts  in  the  liver  or  i 
subphrenic  space  generally  give  rise  to  slowly 
growing  SAvellings  which  only  become  manifest 
either  Isy  the  formation  of  a  pauiless  tumour  in 
the  hepatic  region,  by  the  development  of 
pressure  symptoms  consequent  upon  involve- 
ment of  one  or  other  adjacent  viscera,  by  rupture 
of  the  cyst  into  the  peritoneum,  the  pleura, 
pericardium,  lung  or  some  portion  of  the  ah- 
mentary  canal  or  urinary  system,  or  by  infection 
with  the  organisms  of  suppuration  and  the 
formation  of  an  hepatic  abscess.  Unless  one  or 
other  of  the  complications  just  mentioned  occur 
hydatid  cysts  may  exist  for  a  long  time  without 
their  presence  being  knoAvn.  When  an  abdo- 
minal SAvelling  in  the  hepatic  region  is  suspected 
of  being  a  hydatid  cyst  it  is  justifiable  to  puncture 
it  Avitli  an  aspirating  needle  in  order  to  confirm 
the  diagnosis,  but  AA'henever  this  is  done  and 
the  diagnosis  is  definitely  established  then  the 
surgeon  ought  to  be  prepared  to  proceed  with 
an  operation  for  effectiA'eh'  dealing  A\ith  the 
parasite.  If  this  is  not  done  material  may 
escape  from  the  interior  along  the  line  of  punc- 
ture and  infect  the  peritoneal  cavity.  The 
operations  Avhich  are  to  be  recommended  for 
the  treatment  of  hydatid  cyst  of  the  liver  depend 
upon  the  situation  of  the  cyst  and  its  relation  to 
neighbouring  A'iscera,  and  also  to  the  size  of  the 
cyst.  The  first  part  of  CA'ery  operation  is  ex- 
posure of  the  portion  of  liA^er  containing  the 
parasitic  cyst.  This  is  eft'ected  by  making  an 
incision  OA'er  the  affected  area — either  through 
the  abdominal  or  the  thoracic  Avails,  in  the 
former  case  a  lumbar  incision  occasionally  being 
necessary.  In  a  fcAV  cases  a  combination  of 
the  abdominal  and  thoracic  methods  may  be 
advisable.  \^^ien  the  portion  of  the  liA^er 
containing  the  cyst  has  been  exposed,  the 
surrounding  structures  are  protected,  the  over- 
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lying  hepatic  tissue  and  the  cyst  wall  cut  through 
and  the  cyst  cavity  opened.  The  contents  are 
evacuated,  which  may  either  be  simply  fluid  or 
fluid  and  a  quantity  of  daughter  and  grand- 
daughter cysts.  Next,  the  internal  lining  of  the 
cyst  is  separated  and  removed.  The  further 
treatment  depends  upon  the  size  of  the  cyst.  If 
small  or  of  moderate  dimensions  deep  sutures 
of  chromicized  catgut  should  be  passed  through 
the  cyst  wall  and  adjacent  portion  of  the  hepatic 
tissue  in  such  a  manner  that  Mhen  tied  the  walls 
of  the  cavity  are  held  in  apposition,  and  after- 
wards the  external  wound  is  closed.  Wlien  the 
cyst  is  large,  deeply  placed  or  in  a  somewhat 
inaccessible  position,  after  the  contents  have 
been  evacuated,  and  the  inner  lining  removed, 
the  margins  of  the  openmg  in  the  cyst  are  fixed 
by  a  number  of  sutures  to  the  margins  of  the 
parietal  incision,  and  any  portion  of  the  latter 
not  required  for  this  purpose  closed,  and  drain- 
age established  by  the  insertion  of  a  rubber  drain- 
age tube.  After  a  period  this  tube  is  shortened, 
replaced  by  one  of  smaller  calibre  and  then 
removed. 

i      When    suppuration    has    occurred    drainage 

!  should  always  be  established  as  in  the  manner 
mentioned    in    the    paragraphs    dealing    with 

j  abscess  of  the  liver.  Occasionally  calcification 
will  be  found  in  the  Avails  of  the  cyst,  in  Mhicli 
case  the  plaques  of  lime-thickened  cyst  wall 
can  be  detached  with  a  large  Volkmann's  spoon, 

i  or  if  not  readily  detachable  allowed  to  separate 

r  and  come  away  in  the  discharge. 

Hydatid  cysts  of  the  liver  or  subphrenic  space 
when  treated  on  the  lines  detailed  above  usually 
offer  a  good  prognosis,  but  care  must  always  be 
taken  to  prevent,  if  possible,  infection  of  the  cyst 
cavity  by  the  micro-organisms  of  suppuration, 
otherwise  the  course  of»treatment  will  be  pro- 
longed, and  in  some  cases  there  will  be  a  danger 
of  amyloid  disease  occurring  owing  to  the  pro- 
longed suppuration  and  continued  purulent 
discharge. 

Abscess. — Abscess  of  the  liver  may  be  either 
single  or  multiple.  The  single  or  localised 
abscesses  are  more  common  in  the  right  lobe, 
and  may  be  caused  either  by  infection  of  the 
hepatic  tissue  by  the  micro-organisms  of  sup- 
puration, in  association  with  injury,  or  the 
presence  of  a  parasitic  cyst  or  extension  from 
an  infected  gall  bladder,  or  by  the  amoeba  coli 
in  connection  with  dysentery  of  the  large 
intestine.  Multiple  abscesses  of  the  liver  com- 
monly follow  pyemic  infection  occurring  in 
the  course  of  appendicitis,  haemorrhoids  or 
other  septic  affection  of  the  portal  area.  The 
amoebic  or  tropical  abscess  is  onty  met  with  in 
patients  who  have  been  in  a  countrj'  A\here 
amoebic  dysentery  occurs.  Often  an  abscess 
of  this  nature  only  develops  some  time  after  the 
period  of  infection  with  dysentery,  and  in  some 


patients  the  symptoms  of  dysentery  may  have 
been  so  slight  as  not  to  have  been  noticed.  I 
have  seen  patients  with  an  amoebic  or  so-called 
tropical  abscess  of  the  liver  who  have  been  in 
England  for  two  years  after  being  in  a  dysentery- 
affected  country,  and  in  whom  the  dysenteric 
affection  of  the  intestine  has  been  quiescent 
before  hepatic  symptoms  have  manifested 
themselves.  The  main  s^onptoms  of  hepatic 
abscess  when  single  and  localised,  whether 
dependent  upon  pyogenic  infection  or  due  to 
the  amoeba  coli,  are  raised  and  irregular  tempera- 
ture, enlargement  of  the  affected  portion  of  the 
liver,  pain  in  the  hepatic  region  and  evidence  of 
septic  or  toxic  poisoning.  As  already  stated, 
the  right  lobe  is  most  frequently  involved,  and 
when  the  abscess  is  located  in  the  lower  or 
anterior  portion  it  can  be  felt  as  a  swelling 
extending  below  the  costal  margin,  and  when 
the  anterior  aspect  of  the  gland  is  chiefly  affected 
the  overlying  intercostal  space  or  spaces  may  be 
obliterated  and  oedematous.  WTien  the  upper 
aspect  or  diaphragmatic  surface  is  the  seat  of 
the  purulent  collection  there  is  often  associated 
perihepatitis  and  a  cough  worse  at  night  and 
convulsive  in  character.  Pain  only  becomes 
apparent  or  a  marked  symptom  after  the 
affection  has  extended  to  near  the  surface  of 
the  organ  and  caused  a  localised  peritonitis. 
Often  the  upper  portion  of  the  right  rectus 
abdominis  muscle  will  be  found  rigid,  especially 
when  the  inflammation  is  approaching  the 
surface.     When  making  a  diagnosis  one  must 

i  bear  in  mind  some  forms  of  basal  pneumonia, 
subphrenic  abscess  from  appendicitis,  or  riapture 
of  a  duodenal  or  gastric  ulcer,  and  empyema  of 
the    gall   bladder   extending    to    the    adjacent 

i  portion  of  the  liver.  Careful  consideration  of 
the  previous  history,  however,  will  usually 
enable  one  to  eliminate  these  affections  when 
making  a  differential  diagnosis.  WTien  left 
untreated  abscesses  of  the  liver  may  go  on  for 
a  considerable  period,  especially  those  of  amoebic 

i  origin,  but  ultimately  they  extend  either  to  the 
skin  or  some  adjacent  structure  such  as  the  lung, 
pleura  or  bronchus,  the  stomach  or  duodenum, 
or  colon,  or  the  pelvis  of  the  kidney,  and  burst, 
the  contents  being  then  passed  along  whatever 
canal  has  opened.  Thus  the  contents  may  be 
coughed  up,  passed  per  rectum,  vomited,  or 
discharged  through  an  external  opening.  A  few 
cases  are  on  record  where  a  hepatic  abscess  has 
burst  into  the  pericardium  and  caused  sudden 
death.  The  pus  of  an  hepatic  abscess  when 
of  amoebic  origin  usually  has  the  appearance 
of  chocolate  or  anchovy  sauce,  owing  to  the 
presence  of  hepatic  tissue,  debris  and  blood. 
Wlien,  however,  pyogenic  affection  has  occurred 
this  is  rendered  less  apparent.  The  amoeba  coli 
are  not  readily  found  in  the  contents  of  the 
abscess  cavity,  but  if  a  scraping  be  taken  from 
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the  internal  aspect  of  the  abscess  wall  they  can 
readily  be  demonstrated.  Whenever  an  abscess 
of  the  liver  has  been  definitely  diagnosed  it 
should  be  treated  by  surgical  measures,  the 
contents  evacuated  and  the  cavity  drained. 
Aspiration  should  only  be  done  when  every- 
thing is  prepared,  so  that  the  surgeon  can  pro- 
ceed to  evacuation  and  drainage.  Some  cases 
of  tropical  or  amoebic  abscess  have  been  success- 
fully treated  by  aspiration  and  removal  of  the 
contents,  but  this  is  not  recommended  owing 
to  the  difficulties  wliich  may  ensue  owing  to 
escape  of  pus  along  the  track  of  the  aspirating 
needle.  The  surgical  treatment  comprises  in- 
cision of  the  structures  overlying  the  affected 
portion  of  the  liver,  opening  and  evacuation  of 
the  contents  of  the  abscess  cavity,  and  the 
establishment  of  drainage,  care  being  taken  to 
avoid  infection  or  contamination  of  any  exposed 
cavity  or  organ.  The  methods  of  surgical 
approach  are  similar  to  those  mentioned  in 
connection  with  the  treatment  of  hydatid  cysts, 
viz.  abdominal  incision,  anterior  or  lateral 
according  to  the  position  of  the  abscess,  (6) 
thoracic  incision  through  the  overlying  portion 
of  the  chest  wall,  (c)  combined  abdominal  and 
thoracic  incision  when  the  abscess  is  extensive 
and  underlies  portions  of  the  abdominal  and 
thoracic  walls,  and  (d)  lumbar  incision  when  the 
lower  and  posterior  parts  of  the  right  lol)e  of 
the  liver  are  the  seat  of  the  abscess. 

Multiple  abscesses,  consequent  upon  infection 
from  the  portal  area,  are  usually  associated 
with  septic  pylephlebitis,  and  do  not  offer 
many  prospects  of  success  from  surgical 
measures.  The  primary  affection  should  be 
determined  and  surgically  treated  if  possible, 
the  affected  portion  of  the  liver  incised  and 
drained,  and  if  a  definite  micro-organism  can 
be  isolated  which  is  the  pathological  cause  of  the 
affection,  treatment  by  appropriate  vaccines 
may  be  tried. 

Localised  abscesses  of  the  liver  if  not  very 
large  and  not  associated  with  other  affections 
offer  a  good  prognosis  when  surgically  treated, 
but  multiple  pysemic  abscesses  usually  terminate 
fatally. 

Actinomycosis  not  unfrequently  causes 
multiple  pysemic  abscesses  of  the  liver,  most 
commonly  in  association  with  a  similar  affection 
of  the  caecum  vermiform  appendix  or  other 
portion  of  the  alimentary  canal.  They  are 
recognized  by  the  presence  of  the  tj'pical 
granules  of  the  ray  fungus  in  the  pus.  These 
most  commonly  are  yellow  in  colour,  but 
occasionally  they  are  black,  in  which  the  pus 
has  the  appearance  of  being  mixed  with  grains 
of  black  gunj)owder.  In  addition  the  pus 
from  an  actinomycotic  abscess  of  the  liver  is 
most  commonly  very  thick,  tenacious  and 
mucoid.     In  these  cases  the  prognosis  is  very- 


grave  ;  I  have  never  yet  seen  a  patient  recover, 
but  the  course  of  the  affection  may  be  quite 
prolonged. 

Tuberculous  abscess  has  been  met  with  in 
cases  of  tuberculous  disease  of  the  lungs  and  i 
intestines,    but   the   affection   is   so    rare   that  i 
little  is  known  concerning  it. 

The  liver  possesses  considerable  regenerative  < 
power,  and  when  a  large  quantity  of  hepatic 
tissue  has  been  destroyed  by  the  abscess,  in 
part  it  is  reproduced. 

Cirrhosis. — Atrophic  cirrhosis  of  the  liver  of 
alcoholic  origin  gives  rise  to  ascites,  and 
although  in  the  main  a  medical  affection, 
certain  well-selected  cases  have  been  con- 
siderably benefited  by  surgery.  Several 
measures  have  been  practised,  but  all  have  the 
common  object  of  establishing  an  anastomosis 
or  communication  between  the  veins  of  the 
portal  system  and  those  of  the  general  systemic 
circulation.  The  form  of  operation  I  have 
found  followed  by  the  best  results  is  fixation 
of  a  considerable  area  of  the  great  omentum 
between  the  strata  of  the  anterior  abdominal 
wall  and  immediately  behind  the  recti  muscles 
and  within  their  sheaths.  This  operation 
seems  to  be  of  greatest  value  in  comparatively 
early  cases  of  alcoholic  cirrhosis  of  the  liver, 
when  the  patients  are  moderately  young,  or  at 
least  not  old,  and  are  not  affected  by  any  other 
disease. 

Tumours. — Tumours  primary  in  the  liver 
may  be  either  simple  or  malignant.  The 
former  are  usually  adenomata,  or  angiomata, 
but  gummata  very  frequently  give  rise  to 
appearances  which  suggest  primary  tumours  in 
the  liver,  and  in  cases  of  doubt  it  is  always 
advisable  to  try  the  eft'ect  of  antisyphilitic 
treatment.  On  one  occasion  I  successfully 
removed  a  tumour  primary  in  the  liver  which 
on  detailed  investigation  was  shown  to  be  a 
fibrous  angioma  in  which  calcification  had 
occurred  in  much  of  the  fibrous  tissue. 

Growths,  however,  of  this  kind  are  so  rare 
that  they  may  be  dismissed  without  further 
consideration.  Malignant  tumours  of  the  liver 
may  be  either  carcinoma  or  sarcoma.  They 
are  not  common,  but  if  they  can  be  diagnosed  in 
an  early  stage  an  attempt  should  be  made  to 
remove  them  by  resection  of  the  affected  portion 
of  the  gland.  Secondary  malignant  growths 
in  the  liver  are  much  more  common,  and  may 
be  due  to  metastasis  or  to  direct  extension  of 
a  carcinomatous  growth  from  the  gall  bladder 
or  the  bile  ducts,  usually  the  gall  bladder. 
The  tumours  of  metastatic  origin  are  not 
amenable  to  removal  by  surgical  operation, 
but  when  the  portion  of  liver  adjacent  to  the 
gall  bladder  is  affected  by  a  dnect  extension  of 
a  carcinomatous  growth  of  the  gall  bladder,  a 
small  proportion  of  these  cases  can  be  success- 
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fully  treated  by  excision  of  the  gall  bladder  and 
the  affected  portion  of  the  liver,  together  with 
removal  of  those  lymphatic  glands  in  the  hilum 
of  the  liver  which  receive  the  lymphatic  vessels 
from  the  gall  bladder  and  the  cystic  duct. 
During  recent  years  I  have  successfully  treated 
three  patients  by  this  operation.  The  cure, 
however,  is  not  generally  permanent. 

Cholelithiasis  or  Gallstones.  —  The  majority 
of  affections  of  the  gall  bladder  and  the  bile 
ducts  Avhich  come  under  the  observation  of 
the  surgeon  are  due  directly  or  indirectly  to 
the  presence  of  gallstones  either  in  the  gall 
bladder  or  in  one  of  the  bile  ducts  leading 
thence  to  the  duodenum.  There  are,  however, 
a  small  number  of  cases  which  will  be  con- 
sidered later  which  are  caused  by  other  con- 
ditions. Usually  gallstones  arise  primarily  in 
the  cavity  of  the  gall  bladder  and  are  due  to 
bacterial  infection.  Naunym  has  conclusively 
demonstrated  that  the  centre  of  many  gall- 
stones contains  a  core  of  desiccated  mucus  and 
micro-organisms,  and  I  on  many  occasions  have 
seen  such  a  core  in  calculi  which  I  have  removed. 
The  micro-organisms  which  are  most  frequently 
seen  in  this  connection  are  either  of  the  coli 
group  or  are  the  typhoid  bacillus,  usually  the 
former.  There,  however,  is  no  doubt  that  in 
many  instances  the  commencement  of  the 
formation  of  gallstones  in  the  gall  bladder  is 
consequent  upon  infection  of  this  viscus  by  the 
typhoid  bacillus  in  the  later  stages  of  an 
attack  of  typhoid  fever,  owing  to  direct  ex- 
tension of  the  intestinal  infection  along  the 
common  and  cystic  bile  ducts  to  the  gall 
bladder.  In  the  nucleus  or  core  of  many  gall- 
stones clumps  of  bacilli  can  be  demonstrated 
which  have  the  characteristics  of  the  typhoid 
organisms.  Cholesterin  is  the  most  important 
constituent  of  biliary  calculi  and  may  even  form 
the  entire  mass,  but  usually  it  is  associated  with 
small  quantities  of  bile  pigments  and  lime 
salts.  Both  the  cholesterin  and  the  lime  salts 
appear  to  be  formed  as  the  direct  result  of 
the  bacterial  inflammation  of  the  gall  bladder. 
Although  the  gall  bladder  in  the  majority  of 
instances  is  the  seat  of  the  primary  origin  of 
biliary  calculi,  there  is  a  minute  percentage 
of  cases  where  the  formation  of  the  calculi 
commences  in  the  intra-hepatic  bile  ducts.  As 
far  as  my  observations  upon  this  point  have 
extended  I  have  formed  the  opuiion  that  in 
these  latter  cases  there  is  often  a  preponderance 
of  bile  pigments  in  the  composition  of  the  calculi. 
Two  other  factors  which  appear  to  be  of  great 
importance  are  the  catarrhal  condition  of  the^ 
mucous  membrane  both  of  the  bile  ducts  and 
the  gall  bladder  and  the  obstruction  of  the 
free  passage  of  bile  from  the  gall  bladder  into 
the  bile  ducts  and  the  duodenum.  This  latter 
appears  to  be  consequent  upon  swelling  of  the 


mucous    membrane    caused    by    the    bacterial 
infection. 

It  appears  to  be  necessary  that  the  vitality 
of  the  bacteria  should  be  considerably  attenu- 
ated in  order  to  excite  the  formation  of  biliary 
calculi,  and  on  this  account  it  is  thought  that 
the  mode  of  approach  of  the  infecting  bacteria 
to  the  gall  bladder  and  bile  ducts  is  via  the 
liver  from  the  blood  stream  in  most  cases,  and 
only  in  a  much  smaller  number  by  direct 
extension  from  the  alimentary  canal  of  in- 
fection from  the  duodenum  along  the  bile  ducts. 
The  evidence  upon  this  point,  however,  is 
conflicting  and  at  the  present  it  does  appear 
to  be  possible  to  be  dogmatic.  Further  in- 
vestigation will  probably  enable  one  to  decide. 
Gallstones  and  their  complications  are  much 
more  common  in  women  than  men,  the  per- 
centage being  approximately  seventy-five  per 
cent,  to  twenty-five  per  cent.  They  generally 
occur  between  thirty-five  and  sixty,  but  occa- 
sionally they  are  met  with  in  young  women 
and  children,  and  also  not  unfrequently  in 
old  people.  In  the  latter  category,  however, 
if  careful  inquiries  are  made  into  the  past 
history,  evidence  can  usually  be  obtained  of 
gallstones  having  been  present  for  many  years. 
Experimentally  many  attempts  have  been 
made  to  induce  the  formation  of  gallstones  by 
infecting  the  gall  bladder  with  cultures  of 
micro-organisms  ;  usually,  however,  the  infection 
produced  has  proved  to  be  of  too  virulent  a 
character,  and  support  has  thus  been  given  to 
the  theory  that  the  attenuated  infection  has 
reached  the  gall  bladder  via  the  liver,  and  not 
via  the  intestine  and  bile  ducts. 

The  signs  and  symptoms  of  the  presence  of 
gallstones  vary  according  to  the  exact  locality 
of  the  calculi,  the  amount  of  obstruction  in  the 
course  of  the  biliary  channels,  and  the  virulence 
of  the  infection  of  the  mucous  membrane,  and 
also  to  any  accompanying  complication  Avhich 
may  have  been  induced.  Wlaen  they  are  located 
in  the  gall  bladder  and  the  associated  infection 
is  a  niM  one,  the  most  frequent  symptom  is 
sudden  pain  or  colic  in  the  hypochondriac  or 
epigastric  regions,  the  pain  radiating  upwards, 
through  to  the  back  or  towards  the  right 
scapular  region.  The  pain  begins  suddenly 
without  any  apparent  reason,  often  at  night 
when  in  bed,  soon  reaches  its  greatest  intensity 
and  may  last  from  a  few  minutes  to  several 
hours.  It  is  accompanied  usually  by  nausea, 
by  vomiting,  and  often  ceases  as  suddenly  as 
it  began.  In  the  moderate  and  slight  cases 
there  is  little  disturbance  of  either  temperature 
or  pulse-rate,  but  often  rigidity  of  the  upper 
portion  of  the  right  rectus  abdominis  is  noticed. 
Often  the  pain  is  referred  to  the  middle  line 
in  the  lower  part  of  the  epigastrium,  and  is 
,  diagnosed   as    being   due   to    "  dyspepsia "    or 
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gastralgia.  It  is  probably  caused  by  a  gall- 
stone engaging  in  the  portion  of  the  gall  bladder 
which  becomes  continuous  Avith  the  commence- 
ment of  the  cystic  duct.  The  gall  bladder  then 
becomes  distended  with  serum  and  mucus,  and 
sooner  or  later  the  calculus  falls  back  into  the 
cavity  of  the  gall  bladder  and  the  pain  at  once 
ceases. 

Jaundice  is  not  met  with  in  attacks  of  this 
kind.  The  tendency  for  an  attack  of  this  kind 
to  subside  naturally  has  given  rise  to  the 
erroneous  idea  that  gallstones  in  the  gall  bladder 
can  effectively  be  cured  by  medical  measures. 
If  the  cases,  however,  are  watched  for  a  suffi- 
ciently long  period  it  will  generally  be  found 
that  further  attacks  occur,  and  that  the  so- 
called  cure  has  been  imaginative.  When  a 
gallstone  instead  of  falling  backwards  into  the 
gall  bladder  passes  into  the  cystic  duct,  it  may 
either  pass  onwards  into  the  common  bile  and 
thence  into  the  duodenum  and  be  evacuated 
per  anum,  or  it  may  be  arrested  either  in  the 
cystic  duct  or  in  the  common  bile  duct.  When 
impacted  in  the  former,  the  pain  persists  for  a 
longer  period  and  is  somewhat  intermittent, 
whilst  there  is  often  a  rise  in  temperature  or 
even  a  rigor.  In  addition  the  gall  bladder 
becomes  enlarged  and  there  is  produced  either 
an  emp3'ema  of  the  gall  bladder  or  the  viscus 
becomes  distended  with  mucus  secreted  by 
the  mucous  glands  in  its  mucous  lining  and  a 
mucocele  results.  Which  of  these  results 
happens  depends  on  the  nature  of  the  bacterial 
infection.  In  both  cases  the  gall  bladder 
becomes  enlarged  and  forms  a  tumour  which 
can  be  felt  in  the  hypochondrium.  In  the 
former  the  swelling  is  tender  and  often  becomes 
attached  to  the  deep  portion  of  the  overlying 
part  of  the  anterior  abdominal  wall,  whilst 
deep-seated  oedema  may  be  detected  on  careful 
palpation.  In  the  latter  the  swelling  forms  more 
slowly,  is  not  markedly  tender,  and  there  is  no 
oedema. 

WTien  the  obstruction  to  the  lumen  of  the 
cystic  duct  by  the  calculus  is  incomplete  and 
the  bacteria  are  somewhat  vu'ulent  the  gall 
bladder  becomes  filled  and  distended  with  a 
mixture  of  bile  and  pus,  whilst  the  mucous 
membrane  of  both  bile  duct  and  gall  bladder 
become  inflamed,  swollen,  oedematous,  or  even 
ulcerated,  then  in  addition  to  pain  there  are 
rigors,  chills,  raised  temperature  and  pulse-rate, 
and  periodical  sweating,  and  the  general  condi- 
tion of  the  patient  indicates  the  existence  of  a 
serious  septic  condition.  In  these  cases  the 
infective  condition  may  spread  down  the  bile 
ducts  and  affect  the  pancreas,  causing  acute  or 
subacute  pancreatis.  If  the  stone  completely 
obliterates  the  lumen  and  there  is  bacterial 
infection,  similar  symptoms  are  manifested,  but 
usually    the    affection    is    of    a    more    chronic 


character  and  the  rigors,  etc.,  occur  at  irregular 
intervals.     The  presence  or  absence  of  a  tumour 
in  the  hypogastrium  is  variable  and  depends 
upon  the   condition  of   the   walls   of   the  gall 
bladder  before  the  onset  of  the  acute  attack. 
When  they  are  much  thickened  from  previous 
inflammation  a  marked  tumour  is  usually  ab- 
sent, and  often  the  attacks  subside  and  leave  a 
condition  of  a  contracted  gall  bladder,  which, 
owing   to   adhesions    and    involvement  of   the 
adjacent  portions  of  the  stomach  and  duodenum, 
cause  the  appearance  of  symptoms  which  suggest 
a  gastric  or  duodenal  ulcer.     A  careful  considera- 
tion of  the  history,  however,  will  usually  enable 
the  surgeon  to  eliminate  these  possibilities  when 
making  a  differential  diagnosis.     \Mien  biliary 
calculi  are  arrested  in  the  course  of  the  common 
bile  duct,   often  they  give  rise  to  attacks  of 
jaundice,  owing  to  temporary  obliteration  of  the 
lumen  of  the  bfle  canal.     The  jaundice  is  inter- 
mittent, since  the  degree  of  obstruction  varies 
from  day  to  day,  but  in  severe  cases  complete 
obstruction  may  be  established,  and  then  the 
jaundice  will  be  permanent.     Generally  it  is  not 
associated  with  enlargement  of  the  gall  bladder 
sufficient  to  be  felt  on  palpation  of  the  right 
hj^ochondrium.     This  is  due  to  the  fact  that 
the  walls  of  the  gall  bladder  are  diseased  or 
thickened  and  not  readily  distendible.    The  pain 
is  not  so  marked  as  when  the  calculus  is  in  the 
cystic    duct,    and    the    area   of   tenderness   on 
palpation  is  at  a  point  along  a  line  drawn  from 
the  ninth  costal  cartilage  to  the  umbilicus,  and 
overlying  the  rectus  abdominis  muscle.     If  the 
jaundice  is  of  a  transient  character  and  is  in 
connection  with  pain  Avhich  is  suddenly  relieved, 
the  indications  are  that  a  small  stone  has  passed 
into  the  doudenum  and  can  be  found  on  exam- 
ination of  the  stools.     Often  a  small  calculus  is 
arrested  in  the  ampuUa  of  Vater,  and  if  there 
is   a   virulent  bacterial  infection   pancreatis  is 
induced.     This    gallstone    may   move   up  and 
down  and  act  as  a  kind  of  ball  valve.     The 
attacks   of   fever,    etc.,    are   similar    to     those 
mentioned  above,   but  differ  in  being  usually 
associated  with  jaundice.      Gallstones  are  not 
common  in  the  hepatic  bile  ducts,  but  are  met 
with  AA'hen  common  duct  obstruction  has  existed 
for  a  long  time  and  further  stones  have   either 
come  down  from  the  gall  bladder  or  have  been 
formed  Avithin  the  ducts  owing  to  the  infected 
condition  of  the  lining  membrane  and  contents 
of  the  bile  ducts.     On  many  occasions  I  have 
removed  a  series  of  gallstones  extending  from 
the  orifice  of  the  common  bile  duct  where  it 
opens  into  the  duodenum  to  the  hepatic  ducts 
where  they  emerge  from  the  liver,  and  on  rare 
occasions  I  have  even  removed  them  from  the 
intra-hepatic  portions  of  the  ducts. 

The  complications  which  are  met  with  in  the 
course  of  gallstones  are  usually  those  due  to  an 
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infective  process  or  to  the  passage  of  a  gall- 
stone from  the  gall  bladder  or  one  of  the  ducts, 
usually  the  former,  into  one  of  the  adjacent 
viscera,  especially  the  duodenum  or  the  colon. 
Acute  perforation  of  a  distended  gall  bladder 
may  take  place  into  the  peritoneal  cavity,  in 
which  case  the  onset  will  be  similar  to  perforation 
of  any  other  abdominal  viscus,  but  the  site  of 
the  most  intense  pain  will  be  in  the  right 
hypochondrium  or  the  adjacent  part  of  the 
epigastrium,  Avhilst  the  upper  portion  of  the 
right  rectus  abdominis  will  be  very  rigid.  The 
previous  history  of  signs  or  s\Tnptoms  of  gall- 
stone disease,  combined  with  the  clinical  aspect 
just  mentioned,  will  often  enable  the  surgeon 
to  make  an  exact  diagnosis.  Bile  appears  at  an 
early  stage  in  the  urine.  The  treatment  consists 
in  immediately  opening  the  abdomen  by  a 
vertical  incision  commencing  at  the  costal 
margin  opposite  the  eighth  costal  cartilage  and 
extending  downwards  for  three  of  four  inches. 
The  perforated  gall  bladder  should  at  once  be 
removed,  and  the  contaminated  peritoneum 
carefully  cleansed  either  by  sponging  when  the 
area  is  limited  or  if  extensive  by  irrigation  of  the 
entire  peritoneal  cavity.  Drainage  should  be 
established  either  through  the  original  incision 
or  through  a  second  one  over  the  right  iliac 
fossa. 

It  is  more  common  to  find  that  the  gall 
bladder,  containing  one  or  more  large  calculi 
and  the  seat  of  an  infective  inflammation,  be- 
comes adherent  either  to  the  first  portion  of  the 
duodenum  or  to  the  transverse  colon,  and  a 
fistulous  communication  is  established  between 
the  lumen  of  the  gall  bladder  and  that  of  the 
adherent  portion  of  the  intestine.  Through  this 
a  calculus  may  pass  and  then  cause  symptoms 
of  acute  intestinal  obstruction  owdng  to  im- 
paction and  obstruction  of  the  lumen  of  some 
portion  of  the  intestine.  The  treatment  indi- 
cated is  opening  of  the  abdominal  cavity, 
removal  of  the  impacted  calculus  and  closure 
of  the  fistulous  opening,  together  with  chole- 
cystectomy. Occasionally  an  inflamed  gall 
bladder  containing  gallstones  becomes  adherent 
to  the  deep  aspect  of  the  anterior  abdominal 
wall  and  causes  an  abscess  which  bursts  through 
the  overlying  skin  or  points  at  the  umbilicus. 
The  purulent  contents  are  discharged  along  with 
possibly  some  of  the  smaller  calculi,  and  a  sinus 
is  left '  through  which  exudes  bile-stained  pus, 
mucus  and  fragments  of  gallstones.  These  cases 
ought  to  be  treated  by  opening  up  the  sinus, 
removal  of  any  gallstones  which  may  be  present, 
and  usually  removal  of  the  gall  bladder. 

Wlienever  the  surgeon  has  diagnosed  the 
presence  of  gallstones  either  in  the  gall  bladder 
or  in  one  of  the  bile  ducts,  and  a  gallstone  is 
not  at  once  passed  after  an  attack  of  colic,  then 
surgical  measures  for  the  removal  of  the  gall- 


stones and  the  treatment  of  any  associated 
inflammatory  or  infective  condition  should  be 
at  once  recommended.  A  gall  bladder  which 
contains  a  gallstone,  or  a  gallstone  in  one  of 
the  biliary  ducts,  is  a  constant  source  of  danger 
to  the  health  and  life  of  the  patient,  firstly  on 
account  of  the  liability  to  the  occurrence  of 
serious  infective  affections,  secondly  to  the 
liability  of  an  attack  of  biliary  colic,  and  thirdly 
to  the  possibility  of  the  development  of  carcin- 
oma of  the  gall  bladder  or  of  one  of  the  bile 
ducts. 

When  an  operation  has  been  decided  upon 
in  connection  with  gallstones,  it  is  often  a 
matter  of  doubt  as  to  the  extent  of  the  affection 
and  also  as  to  the  position  of  the  calculus  or 
calculi.  On  this  account  it  is  strongly  advised 
that  the  position  of  the  incision  in  the  abdominal 
parieties  should  be  so  placed  that  the  entire 
biliary  duct  system — gall  bladder,  cystic  duct, 
common  bile  duct,  and  hepatic  ducts — can  if 
occasion  demands  be  explored  and  dealt  with 
through  the  same  opening.  A  vertical  incision, 
commencing  at  the  costal  margin  in  the  region 
of  the  eight  costal  cartilage  and  extending 
downwards  over  the  junction  of  the  middle  and 
outer  thirds  of  the  rectus  abdominus  muscle 
will  be  found  to  be  the  best.  Through  this 
the  surgeon  can  deal  with  affections  of  the  gall 
bladder  and  the  cystic  duct,  also  with  conditions 
in  the  common  bile  duct  and  the  hepatic  ducts. 
It  may,  of  course,  be  necessary  to  enlarge  the 
incision  either  upwards  or  downwards  according 
to  the  needs  of  the  case  which  is  being  operated 
upon — when  in  the  former  direction  it  is 
effected  by  prolonging  the  upper  extremity  in 
an  inward  and  upward  direction  towards  the 
ensif  orm  cartilage  and  along  the  outer  boundary 
of  the  subcostal  triangle.  Considerable  assist- 
ance can  be  obtained  in  effecting  a  thorough 
exposure  of  the  bile  ducts  by  placing  a  sand- 
bag or  a  hard  pillow  underneath  the  loins. 
The  object  of  this  proceeding  is  to  raise  the 
lumbar  and  lower  dorsal  portions  of  the  spinal 
column,  to  separate  the  lower  margin  of  the 
thorax  and  the  pelvis,  to  rotate  the  liver  on  a 
transverse  axis,  and  thus  bring  the  bile  ducts 
and  the  gall  bladder  nearer  the  deep  aspect  of 
the  anterior  abdominal  wall.  This  manoeuvre 
will  be  found  of  greater  assistance  in  operations 
upon  the  common  bile  ducts  and  the  hepatic 
ducts,  than  when  the  gall  bladder  alone  is 
being  manipulated.  Whenever  the  abdominal 
cavity  has  been  opened  the  gall  bladder,  the 
cystic  duct,  and  the  common  bile  ducts  should 
be  carefully  palpated,  in  order  to  determine 
the  locality  of  any  calculi  and  also  the  position 
of  adhesions.  AVhen  the  gall  bladder  is  very 
distended  it  may  be  necessary  to  defer  the 
investigation  of  the  common  bile  duct  until 
the  former  has  been  emptied. 
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The  operations  which  are  found  of  greatest 
value  are — 

Cholecystostomy.  In  this  operation  the  fundus 
of  the  gall  bladder  is  incised,  the  contents — gall- 
stones, mucus,  bile,  debris,  etc. — evacuated,  and 
then  the  margins  of  the  opening  are  sutured  to 
those  of  the  upper  part  of  the  parietal  incision.  It 
is  only  necessary  to  pass  these  sutures  through 
the  serous  and  muscular  layers  of  the  abdominal 
wall.  A  rubber  drainage  tube  is  inserted  and 
free  drainage  established.  A  biliary  fistula 
is  thus  created,  but  if  there  is  no  obstruction  in 
the  bile  ducts  this  usually  closes  in  from  three 
to  five  weeks.  This  operation  is  recommended 
when  the  gall  bladder  is  only  slightly  diseased 
and  there  is  no  evidence  of  stricture  or  obstruc- 
tion in  the  cystic  duct.  Cholecystectomy  com- 
prises removal  of  the  entire  gall  bladder  and  the 
greater  portion  of  its  cystic  duct.  The  gall 
bladder  mav  be  detached  bv  working  from  the 
fundus  to  the  cystic  duct,  or  in  the  reverse 
direction  commencing  just  beyond  where  that 
duct  joins  the  hepatic  duct.  In  the  latter  case 
the  cystic  duct  is  seized  with  pressure  forceps 
and  cut  through  close  to  the  common  bile  duct 
after  a  ligature  has  been  applied.  The  separa- 
tion is  then  continued  towards  the  fundus.  If 
the  liver  can  be  lifted  up  by  an  assistant  so  as 
to  give  a  good  exposure  the  latter  method  of 
operation  will  be  found  to  be  easier,  since  the 
cystic  blood-vessels  are  ligatured  at  the  com- 
mencement, and  consequently  little  haemorrhage 
is  met  Avith — merely  a  little  oozing  from  the 
surface  of  the  liver  from  which  the  gall-bladder 
has  been  separated.  Cholecystectomy  is  in- 
dicated in  all  cases  where  the  cystic  duct  is 
either  obliterated  or  strictured,  in  cases  where 
the  gall  bladder  is  thick  walled  or  the  mucous 
membrane  much  ulcerated  from  long-existing 
infection,  when  a  fistulous  communication 
exists  between  the  gall  bladder  and  the  alimen- 
tary canal,  and  also  whenever  it  is  suspected 
that  malignant  disease  of  the  gall  bladder  is 
commencing.  A  number  of  variations  may 
require  to  be  considered  in  connection  with  the 
performance  of  this  operation,  but  they  scarcely 
come  within  the  scope  of  this  article. 

Choledocliotomy .  This  operation — incision  of 
the  common  bile  duct — requires  good  exposure 
of  the  gastro-hepatic  omentum  and  adjacent 
structures  in  order  to  enable  the  operator  to 
carry  out  his  manipulations.  The  duct  may 
be  incised  either  as  it  lies  between  the  two  layers 
of  the  gastro-hepatic  omentum  or  after  lifting 
up  and  separating  the  first  portion  of  the 
duodenum  as  it  lies  behind  this  structure. 
The  former  operation  is  applicable  in  most 
cases,  but  when  a  calculus  is  lodged  in  the  lower 
part  of  the  common  duct  and  cannot  be  moved, 
then  the  latter  is  necessary.  The  common 
bile  duct  should  always  be  incised  in  its  long 


axis,  and  the  aperture  made  sufficiently  large 
to  alloAv  the  contained  calculus  to  be  taken  out 
without  causing  bruising  and  laceration  of  the 
walls.  When  all  the  calculi  have  been  extracted 
the  opening  in  the  common  duct  should  be 
first  closed  by  a  tier  of  catgut  sutures  and  then 
over  this  a  second  tier  which  fixes  the  perito- 
neum and  the  tissues  of  the  gastro-hepatic 
omentum.  Usually  it  will  be  advisable  to 
drain  the  region  of  the  opening  in  the  common 
duct  by  a  rubber  tube  passed  through  a  part 
of  the  parietal  wound  owing  to  the  liability 
of  oozing  of  bile  along  the  line  of  sutures. 
When  the  common  bile  duct  is  much  ulcerated 
or  the  seat  of  a  septic  infection  it  should  be 
drained  by  a  rubber  tube,  and  no  attempt  made 
at  suturing.  This  form  of  operation  is  some- 
times  known   as   choledochostomy. 

Duodenocholedocholithotomy.  If  a  calculus  is 
impacted  in  the  loAvest  portion  of  the  common 
bile  duct  just  above  where  it  opens  into  the 
second  part  of  the  duodenum,  it  may  be  removed 
by  first  incising  the  anterior  wall  of  the  second 
portion  of  the  duodenum  and  then  enlarging  the 
opening  of  the  common  bile  duct  and  through 
this  removing  the  stone.  Usually,  however, 
I  have  found  it  more  convenient  to  remove  it 
after  incising  that  portion  of  the  common  bile 
duct  which  lies  behind  the  first  part  of  the 
duodenum  as  mentioned  above. 

The  results  which  have  been  obtained  by 
operation  in  connection  with  gallstones  and 
their  complications  have  been  very  satisfactory. 
Recent  statistics  give  a  mortality  of  about  three 
per  cent.,  but  when  those  cases  are  considered 
in  which  the  operations  have  been  carried  out 
in  the  early  stages,  and  before  the  calculi  have 
passed  into  the  common  duct  the  mortality 
is  considerably  less. 

The  gall  bladder  may  become  the  seat  of  an 
infective  condition  owing  to  extension  to  it  of 
micro-organisms  from  the  adjacent  portions  of 
the  alimentary  tract.  Usually  these  are  colon 
bacilli,  streptococci  or  typhoid  bacilli,  and  in 
the  very  acute  cases  often  a  mixed  infection 
can  be  demonstrated.  The  most  serious  of 
these  conditions  is  often  called  acute  gan- 
grenous or  acute  phlegmonous  cholecystitis. 
It  usually  comes  on  quite  suddenly  and  occa- 
sionally after  an  attack  of  typhoid  fever.  The 
entire  thickness  of  the  walls  of  the  gall  bladder 
may  be  gangrenous  or  only  the  mucous  mem- 
brane. The  symptoms  are  those  of  an  acute 
septic  abdominal  condition  chiefly  located  in 
the  right  hypochondrium.  The  treatment  is 
immediate  abdominal  incision  and  excision 
of  the  diseased  gall  bladder.  The  prognosis  in 
these  cases  is  often  very  grave. 

Cancer  of  the  gall  bladder  is  occasionally 
met  with  and  nearly  always  appears  to  be  the 
result  of  the  long-continued  presence  of  gall- 
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stones  in  the  gall  bladder.    Some  authorities  have 

i  stated  that  from  fourteen  to  fifteen  per  cent,  of 

patients    who    are    the    subject    of    gallstones 

ultimately   become   cancerous.     I   think,   how- 

f  ever,    that    this    percentage    is    too    high.     It 

undoubtedly    happens    that    not    unfrequently 

when  removing  a  gall  bladder  for  gallstones  of 

;  long  standing  that  the  viscus  is  found  to  be 

I  cancerous.     If  the  disease  is  limited  to  the  gall 

bladder  or  has  only  involved  the  portion  of  liver 

immediately  adjacent,  the  gall  bladder  and  the 

neighbouring  portion  of  liver  should  be  excised 

!  together    with    the    lymphatic    glands    in    the 

hilum  close  to  where  the  cystic  duct  joins  the 

common  duct. 

Cancer  of  the  bile  ducts  is  extremely  rare  and 
when  seen  has  usually  been  in  connection  with 
gallstones.  If  localised  it  should  be  treated  by 
excision  if  possible.  Often,  however,  this  is 
not  possible,  owing  to  involvement  of  adjacent 
structures  before  the  diagnosis  has  been  made 
or  the  patient  come  under  observation. 

H.  J.  W. 


THE    RECTUM 

The  first  essential  of  the  treatment  of  any 
disease  of  the  rectum  is  a  proper  diagnosis. 
I  This  may  seem  a  platitude,  but  at  the  same  time 
;  it  is  a  necessary  statement,  as  in  no  other  part 
of  the  body  are  so  many  blind  diagnoses  made  as 
in  this  region.  The  first  essential  for  diagnosis 
is  an  examination,  and  without  this  the  practi- 
tioner is  not  justified  in  making  any  diagnosis 
or  prescribing  any  treatment.  This  cannot  be 
too  much  insisted  on  because  it  is  far  too  much 
the  habit  to  depend  upon  some  statement  of 
symptoms  given  by  the  patient  and  without 
any  further  information  to  diagnose  and  treat 
the  case.  This  is  so  curious  and  also  at  the 
same  time  so  absolutely  wrong  that  one  naturally 
wonders  why  it  is  that  sensible,  well-read  men  of 
'  practical  experience,  as  qualified  practitioners 
of  the  present  day  must  needs  be,  can  and  do, 
make  this  most  appalling  initial  error.  Should  a 
patient  come  complaining  of  a  pain  in  any  other 
region  of  the  body  it  is  perfectly  certain  that  he 
will  not  be  allowed  to  go  without  a  thorough 
investigation  having  been  made  of  the  region  or 
orifice  affected. 

There  are  I  think  two  reasons  for  this  :  one 
is  the  wish  to  spare  the  patient  any  possible 
distress  there  may  be  of  having  a  rectal  examina- 
tion made — this  is  too  often  pandering  to  a  form 
of  mock  modesty  which  is  both  ridiculous  and 
wrong.  But  the  other  and  more  common 
reason  is,  I  fear,  ignorance.  This  seems  rather 
a  harsh  statement,  but  if  it  is  thought  out  it  will 
be  seen  that  as  things  are  at  present  this  must 
be  so.  A  student  or  a  recently  qualified  man 
will  when  he  has  finished  the  ordinary  course 


probably  do  three  months  or  more  working 
at  special  departments  such  as  ear,  throat, 
eye,  and  diseases  of  women,  and  in  all  these  he 
will  learn  what  to  look  out  for  and  how  to  do  it. 
What  happens  in  the  case  of  all  rectal  work  ?  Let 
any  one  think  how  many  cases  they  individually 
examined  or  even  saw  at  all  as  students 
or  residents,  and  the  number  will  be  found  to 
be  very  small.  The  reasons  for  this  I  need 
not  repeat  here,  I  have  already  discussed  them 
elsewhere,  but  the  practical  point  I  wish  to  bring 
home  is  that  in  private  practice  as  well  as  in 
general  surgery  it  will  be  admitted  that  a  large 
part  of  general  surgery  has  to  do  with  this  part 
of  the  body,  and  in  the  present-day  surgery  of 
this  region,  the  surgery  of  the  rectum,  may  be 
said  to  be  collateral  to  abdominal  surgery.  It  is 
thus  seen  that  that  region  of  the  body  in  which 
surgery  is  more  common  than  almost  any  other 
is  the  one  which  those  going  into  practice  are 
least  prepared  for,  and  it  would  be  a  great  step 
forward  in  the  education  of  the  students  in  this 
most  important  part  of  their  work  if  special 
wards  were  set  aside  for  the  treatment  of  these 
cases  which  at  present  flock  to  and  overflow 
one  or  two  special  hospitals  where  the  English- 
man is  rarely  seen  but  from  which  every 
advantage  is  taken  by  medical  men  from  the 
colonies  and  America. 

Symptoms  of  Rectal  Disease.  The  three  most 
common  symptoms  in  all  ordinary  rectal  ail- 
ments are  in  order  of  frequency  hcemorrhage, 
pain  and  discharge,  but  the  one  for  which  relief 
is  most  frequently  sought  is  pain. 

Haemorrhage  is  a  symptom  of  various  rectal 
ailments.  It  is  the  most  common  symptom  of 
piles  and  often  occurs  in  prolapse ;  it  is  an 
occasional  symptom  of  carcinoma,  and  is  usually 
present  in  acute  and  chronic  proctitis  associated 
with  colitis ;  it  occurs  occasionally  in  cases  of 
polypus  and  adenoma  and  is  frequently  profuse 
in  cases  of  villous  tumour.  It  Avill  thus  be  seen 
how  wrong  it  must  be  to  make  any  diagnosis 
without  a  proper  and  fair  examination.  Valu- 
able time  is  lost,  and  this  in  the  case  of  a  growth 
often  means  the  difference  between  removal  or 
the  reverse,  and  in  cases  of  colitis  or  infec- 
tive ulcerated  proctitis,  ever\^  day  makes  a 
difference. 

When  the  haemorrhage  consists  of  a  small 
quantity  lost  each  day  at  the  time  that  the 
bowels  act  and  this  has  been  going  on  for  some 
time,  the  cause  of  it  is  nearly  certain  to  be 
haemorrhoids,  and  it  is  astonishing  how  long 
some  continue  with  this  symptom  Avithout 
seeking  advice.  Various  instances  have  come 
under  my  OAvn  observation  where  people  have 
consulted  their  own  medical  men  for  marked 
anaemia  and  have  entirely  omitted  to  mention 
this  daily  loss  of  blood,  which  eventually  has  by 
accident  been  discovered  and  has  turned  out 
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to  be  the  only  cause  of  the  ansemia,  the  proof 
being  that  when  the  haemorrhoids,  i.  e.  the 
cause,  are  removed,  the  ansemia  rapidly  dis- 
appears. 

Sudden  profuse  haemorrhage  from  the  rectum 
occurring  in  mid-adult  life  must  always  be  viewed 
with  great  suspicion,  as  it  is  probably  due  to  one 
of  two  causes: — (1)  villous  growth;  (2)  ulcera- 
tion of  a  vessel  in  a  malignant  growth.  Haemor- 
rhage associated  with  freqvient  actions  of  the 
bowels  is  usually  a  symptom  of  ulcerative  colitis, 
but  it  ma}'  also  be  occasioned  by  multiple  polypi, 
rectal  adenoma  or  carcinoma  ;  in  the  latter  case 
it  is  rare.  When  due  to  colitis  the  blood-stained 
discharge  is  pink  in  colour  and  does  not  readily 
clot.  It  is  of  that  peculiar  salmon  pink  colour 
which  is  characteristic  of  all  subacute  inflamma- 
tory states  of  the  mucous  membrane  of  the  large 
bowel. 

Another  important  form  of  haemorrhage  is 
secondary  or  post-operative  haemorrhage. 

The  treatment  of  haemorrhage  must  be  pallia- 
tive or  radical. 

Treatment.  This  will  depend  upon  the  cause 
of  the  haemorrhage,  and  will  be  considered  under 
the  various  headings,  viz,  haemorrhoids,  pro- 
lapse, etc.  As  a  temporary  relief  some  astring- 
ent form  of  suppository  may  be  used,  i.  e.  enules 
of  hemesine,  or  if  the  haemorrhage  is  caused  by 
prolapsing  haemorrhoids  or  mucous  membrane 
the  prolapsed  parts  may  be  washed  with  a 
solution  of  Hazeline  and  water  before  being 
returned,  and  in  cases  where  the  haemorrhage 
comes  from  the  rectum  constipation  should  be 
avoided.  The  palliative  measures  mentioned 
above  must  not  be  considered  as  a  permanent 
treatment;  the  proper  treatment  will  depend 
entirely  upon  the  origin  of  the  haemorrhage. 

Pain.  This  is  the  most  usual  symptom  for 
Avhich  patients  seek  relief ;  it  may  vary  from  a 
dull  intermittent  ache  and  go  on  in  all  gradations 
to  an  intense  agonizing  pain.  The  dull  ache  is 
usually  due  to  haemorrhage  or  prolapse.  Acute 
pain  is  generally  caused  b\'  fissure,  and  in  this 
case  the  pain  follows  an  action  of  the  bowels. 
Pain  which  is  not  traceable  to  any  particular 
cause,  and  which  may  come  on  at  any  time, 
either  starts  as  a  dull  ache  and  gradually  gets 
to  a  paroxysmal  height,  or  it  commences  acutely 
at  once.  These  pains  usually  occur  in  young 
people,  and  are  due  to  some  lesion  at  the  ano- 
proctodeal  junction  which  it  may  not  be  possible 
to  diagnose  Avithout  an  anaesthetic.  If  \\\\e.n 
the  patient  comes  under  observation  there  is  a 
history  of  pain  having  occurred  at  various  times 
it  may  be  taken  for  granted  that  an  anaesthetic 
is  necessary  for  a  proper  examination,  to  discover 
the  cause,  and  as  this  lesion  always  requires 
some  operation  to  cure  it,  it  is  better  to  arrange 
for  the  one  anaesthetic  to  serve  the  double 
purpose.     Pain  associated  with  discharge  is  due 


to  either  a  submucous  abscess,  ulcerative  proc- 
titis, or  some  growth  innocent  or  mahgnant. 

Discharge.  This  will  consist  of  either  pus  or  pus 
mixed  with  blood,  and  in  certain  instances  there 
is  a  profuse  mucous  discharge  from  the  rectum. 
In  this  last  case  the  excessive  mucous  discharge 
may  be  caused  by  a  simple  growth,  i.e.  papilloma 
adenoma  or  prolapse.  It  also  exists  in  individ- 
uals of  a  nervous  temperament,  when  it  is 
frequently  associated  with  pruritus.  A  blood- 
stained discharge  is  usually  an  indication  of 
ulcerative  proctitis  of  a  greater  or  lesser  degree, 
or  some  infective  condition  of  a  submucous 
track ;  it  is  also  an  indication  of  a  new  growth, 
but  when  this  is  the  cause  the  discharge  is  dark 
in  colour  and  most  offensive.  Multiple  polypi 
are  also  the  cause  of  a  blood-stained  discharge. 
When  the  discharge  is  ordinary  pus  it  is  nearly 
always  due  to  an  abscess  which  has  an  opening 
at  the  ano-rectal  junction. 

Pruritus. — ^Vhen  this  troublesome  complaint 
is  seen  early  enough  and  when  it  is  not  due  to 
some  lesion  of  the  anoproctodeal  junction  it 
usually  can    be  readily  cured  by  proper  pre- 
cautions in  diet  and  the  application  of  some  local 
remedy.     Beer,  champagne,  and  claret  may  all 
be  factors  in  producing  transient  pruritus  ani, 
especially    beer.     When    there    is    no    obvious 
cause  the  urine  should  be  tested  for  sugar,  as  '■ 
pruritus  ani  is  a  common  symptom  of  glycosuria,  . 
and  a  proper  diet  will  cure  both  the  symptom  ■ 
and  the  disease.  i 

The  lesion  which  produces  pruritus  ani  and  i 
which  should  alwaj's  be  looked   for  is  usually  i 
situated  in  the  mid-posterior  line  and  can  be 
brought   into    view    b}^   the   aid   of   a  bivalve  i 
speculum.     The  application  of  pure  lactic  acid 
to  this  lesion  arrests  the  irritation  at  once  and  in  > 
early  cases  will  permanently  cure  the  patient. 
Resinol  ointment,  borochloretone  powder,  and 
the  following  prescriptions  are  both  palliative  I 
and  comforting. 

Chloretone  3  i 
Extract  of  Conium  3  ii 
Cremor  Euthymol  5  ii. 


Calamini  (Corbyns  No.  3)  5  i 

Zinci  Oxidi  5  i 

Liq.  Carbonis  5  i 

Glycerini  3  i 

Aq.  Calcis  5  iv 

Orange  Flower  Water  5  iv. 

Relief  is  also  obtained  by  bathing  the  part  with 
one  in  twenty  solution  of  carbolic  acid ;  a  two 
per  cent,  solution  of  tincture  of  iodine  in  rectified 
spirit  will  also  produce  the  same  result;  ionic 
medication  has  produced  some  good  results  and 
so  has  the  application  of  X-raj's. 

When  once  the  disease  is  thoroughlj^  estab- 
lished the  onlv  cure  is  to  remove  the  affected 
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iirea,  and  even  then  great  care  must  be  taken  in 
:he  after-treatment  of  the  thickened  rugose  anal 
ikin. 

Fissure. — There   is   only  one  effective  way  of 
treating  a  fissure,  and  that  is  by  dividing  the 
posterior    portion    of    the    external    sphincter. 
lAny  attempt  to  cure  fissure  by  means  of  the 
lapphcation  of  some  caustic  is  not  only  useless 
but  extremely  painful  and  sometimes  dangerous. 
If  the  patient  is  unable  to  lie  up  the  following 
operation  can  be  quite  easily  carried  out  under 
local  anaesthesia.     Some  four  per  cent,  eucaine 
jsolution  is  injected  under  the  skin  half  an  inch 
behind  the  fissure  in  the  mid-posterior  line  and 
the  needle  is  gradually  worked  forward,  injecting 
[the  eucaine  as  it  goes,  until  the  whole  area  con- 
cerned is   anaesthetized.     An  incision   is   then 
made  through  the  skin  and  continued  until  the 
posterior  fibres  of  the  external  sphincter  are 
divided,  and  this  incision  usually  divides  a  small 
vessel  which  bleeds  freely  and  must  be  stopped 
before  the   patient   leaves.     A   small   plug   of 
isterilized  gauze  is  placed  between  the  edges  of 
the  incision  and  kept  in  place  by  a  wool  pad  and 
ja  T-bandage.     It  is  usually  desirable  to  give 
these  patients   a    morphia  suppository,  which 
will  begin  to  act  as  the  effect  of  the  eucaine  is 
wearing  off.     The  plug  is  removed  after  forty- 
eight  hours,  and  the  wound  washed  with  saline 
and  peroxide  of  hydrogen  and  a  small  strip  of 
[gauze  introduced.     The  bowels  should  act  on 
'  the  third  day,  and  after  this  has  taken   place 
daily  boracic  hip-baths  are  most  beneficial  and 
comforting  to  the  patient,  Avho  is  usually  well 
[  in  ten  days.     Should  the  healing  of  the  wound  be 
I  somewhat   slow   the   sterilized   gauze   may   be 
replaced  by  red  lotion  which  may  be  alternated 
j  with  some  two  per  cent,  tincture  of  iodine  applied 
i  to  the  granulating  surfaces.    Constipation  must 
I  be  avoided. 

Abscesses. — As    soon   as   a   rectal   abscess   is 
discovered  it  must  be  opened,  and  when  the 
incision  to  open  it  is  made  through  the  skin 
i  the  incision  should  be  a  free  one,  Avhich  in  the 
'  case  of  a  big  abscess  will  permit  of  the  inser- 
tion of  the  finger  so  that  the  whole  cavity  may 
be  investigated  and  any  pockets  or  diverticula 
made  out,  broken  down  and  formed  into  one  big 
cavity,  which  must  be  thoroughly  washed  out 
with  saline  solution  and  irrigated  with  peroxide 
of  hydrogen,  after  which  the  cavity  is  packed 
j  tightly  Avith  ribbon  gauze .     This  is  removed  after 
!  forty-eight   hours,  at  which   time   the    bowels 
should   be   made  to  act.     The  wound  is  then 
j  treated  as  any  other  abscess  cavity. 
'       It   must    be   remembered    that    the   patient 
should  be  made  aware  of  the  fact  that  a  fistula 
nearly  always  remains  after  an  abscess,  which 
will  need  further  operation. 

When  the  abscess  is  a  submucous  one  the 
treatment  of  it  is  more  difficult  and  should  not 


be  undertaken  unless  the  medical  man  has  had 
some  experience  in  rectal  work;  the  operation 
being  a  somewhat  complicated  one. 

Fistulse. — A  fistula  is  the  unhealed  track  of 
an  abscess  which  has  occurred  in  connection 
with  the  bowel.  The  treatment  may  be  quite 
simple  or  extremely  difficult.  When  the  fistula 
is  a  straightforward  one  with  an  external 
opening,  a  straight  track  and  an  internal 
opening,  which  latter  will  always  be  situated  at 
the  ano-proctodeal  line,  a  probe-pointed  fistula 
director  is  passed  through  the  external  opening 
along  the  track  and  brought  out  at  the  internal 
opening.  The  director  is  then  pushed  on  until 
there  is  a  sufficient  length  passed  through  to 
enable  the  probe-pointed  end  to  be  brought  out 
on  to  the  buttock.  A  curved  bistoury  is  now 
used  to  incise  all  the  tissues  overlying  the 
director,  and  when  this  incision  has  been  made 
it  will  be  found  that  except  in  subcuticular 
tracks  more  or  less  of  the  external  sphincter  has 
been  divided.  In  a  subcuticular  fistula  only  a  few 
of  the  outer  fibres  of  the  muscle  will  have  been 
divided.  If  the  fistula  is  the  result  of  an  ischio- 
rectal abscess  it  may  be  necessary  to  divide  the 
whole  of  the  sphincter.  Any  overlapping  edges 
of  skin  or  mucous  membrane  must  be  cut  off'. 
Although  haemorrhage  may  be  free  it  is  rarely 
necessary  to  ligature  any  vessels,  and  if  the 
wound  is  bathed  with  hot  hazeline  solution  and 
then  packed  with  plain  sterilized  gauze  which 
has  been  soaked  in  this  solution  the  hsemorrhage 
will  be  checked.  The  dressing  is  removed  after 
forty-eight  hours  and  the  removal  will  be  facili- 
tated by  irrigating  with  saline.  The  wound  is 
lightly  repacked  with  dry  sterilized  gauze.  An 
aperient  is  given  on  the  third  day,  and  after  this 
the  wound  is  treated  with  daily  boracic  baths  and 
the  surface  cleaned  with  peroxide  of  hydrogen 
and  painted  over  with  a  two  per  cent,  solution 
of  iodine  every  other  day. 

Care  must  be  taken,  especially  in  deep 
fistulse,  to  pack  the  wound  so  that  no  sinus  or 
pocket  is  overlooked.  If  this  should  happen  a 
fresh  abscess  is  nearly  certain  to  occur. 

After  ten  days  what  is  known  as  "  pocketing  " 
may  take  place,  and  careful  search  for  this  must 
be  made,  and  should  such  be  found  it  must  be 
broken  down,  cleaned  out  with  peroxide  of 
hydrogen,  and  firmly  packed  with  gauze. 

When  a  long  narrow  track  remains  which  has 
become  chronic  and  refuses  to  heal,  the  track 
should  be  curetted  and  zinc  ionic  treatment 
given  by  means  of  a  special  electrode  which  is 
made  of  zinc  wire  whipped  with  coarse  thread. 
Iodine  may  be  injected  also  into  these  sinuses,, 
but  nitrate  of  silver  should  never  be  used. 

Horseshoe  fistulse,  multiple,  complex  or 
complicated  fistulae,  require  special  operative 
skill  to  ensure  a  good  result.  In  these  cases  as 
much  knowledge  as  possible  should  be  gained 
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bypalpation  of  the  buttocks, whenthe pipe-stem- 
like feeling  of  the  track  can  be  felt  in  most  of  its  j 
ramifications.  A  straight  incision  is  then  made  j 
between  the  external  opening  and  the  original 
internal  opening  and  a  careful  search  is  made 
on  the  cut  surfaces  to  see  where  any  side  tracks 
exist.  The  usual  indication  is  a  transverse 
section  of  granulation  tissue  and  a  probe  passed 
into  this  can  be  gradually  worked  to  the  end  of  j 
the  sinus  which  must  be  laid  open  or  freely 
dilated  so  that  it  may  be  curetted  and  packed. 
In  these  complex  fistulse  the  mistake  too  often 
made  is  not  to  cut  sufficiently  freely,  and  it  is 
difficult  unless  there  has  been  some  personal 
experience  to  understand  how  freely  this  must 
be  done. 

Eor  the  treatment  of  recto-vesical  and  recto- 
vaginal fistulse  the  reader  is  referred  to  the 
special  books  written  on  this  subject. 

Haemorrhoids. — External  haemorrhoids  are 
treated  by  incising  the  swelling,  turning  out  the 
clot,  and  treating  the  wound  with  ordinary 
surgical  methods.  When,  after  the  removal  of 
the  clot,  the  incised  skin  falls  inwards,  it  should 
be  removed.  This  treatment  can  be  carried  out 
with  local  ansesthesia. 

Internal  haemorrhoids  may  be  treated  by 
jsalliative  or  operative  measures.  As  a  rule 
palliative  measures  are  ineffective,  but  in 
certain  instances,  where  there  is  an  obvious 
history  of  overfeeding,  etc.,  the  effect  of  diet 
and  suitable  treatment  should  always  be  tried, 
as  it  may  possibly  cure,  and  if  it  does  not  do  so 
it  is  an  essential  preliminary  for  operation.  In- 
jections of  carbolic  acid  are  sometimes  useful. 
Five  to  eight  minims  of  a  ten  per  cent,  solution  of 
carbolic  in  glycerine  is  injected  into  the  middle 
of  the  pile,  which  must  be  brought  thoroughly 
into  view  and  should  be  returned  into  the  bowel 
after  the  injection.  As  a  palliative  measure 
this  may  be  found  useful.  Ointments,  drugs, 
suppositories,  etc.,  are  known  to  the  profession 
by  the  score,  and  it  is  unnecessary  to  enumerate 
them. 

Operation.  The  best  operation  for  a  general 
practitioner  to  undertake  is  the  ligature  opera- 
tion, and  Sir  Charles  Ball's  method  is  probably 
the  best  and  the  safest.  This  operation  consists 
of  ligaturing  the  pile,  threading  the  end  of  the 
ligature,  which  should  be  of  strong  catgut,  on  a 
curved  needle  with  which  the  skin  opposite  the 
hsemorrhoids  is  transfixed,  then  the  two  ends 
of  the  ligature  are  tied,  thus  bringing  down  the 
haemorrhoid  to  the  skin  edge,  the  main  mass  of 
the  pile  is  then  removed,  leaving  sufficient  stump 
to  prevent  the  ligature  slipping.  By  this 
method  the  area  of  operation  can  always  be 
seen  and  the  unpleasant  sequelae  which  some- 
times occur  in  the  ordinary  ligature  operation 
are  not  so  likely  to  happen. 

The    clamp    and    cautery   provide    another 


simple  method  of  operation,  but  the  possi- 
bilities of  haemorrhage  and  infective  ulceration 
occurring  are  much  greater  than  when  the  modi- 
fied ligature  operation  is  performed.  Excision 
of  the  pile-bearing  area  should  not  be  under- 
taken b}'  any  one  who  is  not  actively  engaged  in 
surgery. 

After-treatment.  This  is  the  same  whatever  be 
the  operation  performed,  except  in  the  case^ 
of  excision  when  some  of  the  details  are 
different.  A  purge  of  calomel,  two  grains,  is 
given  on  the  third  night,  followed  by  a  saline 
draught  in  the  morning,  and  the  bowels  should 
be  kept  relaxed  until  the  wound  is  healed.  If 
the  colon  has  not  previously  been  sufficiently 
emptied,  in  other  \\'ords  if  the  patient  has  not 
been  properly  prepared  for  operation,  it  occa- 
sionally happens  that  on  about  the  fifth  day 
the  bowels  do  not  act,  or  only  insufficiently,  and 
there  is  no  response  even  to  an  enema.  When  a 
rectal  examination  is  made  in  these  cases  the 
bowel  will  be  found  "  ballooned  out,"  and  a 
large  mass  of  hard  faecal  matter  felt  which 
causes  obstruction.  This  will  have  to  be 
forcibly  broken  up  and  got  rid  of  by  various- 
enemata.  Such  a  process  it  need  hardly  be  said 
is  extremely  bad  for  the  wound  and  is  a  strong 
indication  of  the  necessity  for  proper  preparation 
previous  to  operation.  A  boracic  bath  is  given 
on  the  fourth  day  and  continued  once  or  tmce 
daily  until  the  wound  is  healed.  When  the 
clamp  and  cautery  have  been  used  the  wound 
must  so  to  speak  take  its  chance,  and  as  a  rule 
the  result  is  successful.  In  the  ligature  opera- 
tion the  wound  should  be  cleaned  daily  ^\dth 
peroxide  of  hydrogen  and  swabbed  over  with 
iodine  every  other  day.  If  the  haemorrhoids 
have  been  simply  ligatured  with  silk  or  thread 
the  ligatures  will  come  away  on  the  seventh  or 
eighth  day,  and  the  remaining  wound  will  gradu- 
ally heal.  If  catgut  has  been  used  the  ligatures 
will  become  absorbed.  The  wound  is  usually 
healed  in  about  three  weeks. 

When  the  haemorrhoids  have  been  excised  it 
will  be  found  that  on  the  fourth  or  fifth  day  the 
sewn  edges  have  separated  from  an  eighth  to 
one-third  of  an  inch,  sometimes  even  more;  this 
is  what  usually  occurs.  The  same  treatment  as 
for  ligature  should  be  adopted  and  the  surfaces 
should  be  kept  apart  by  a  small  piece  of  dry 
gauze.  The  wound  is  usually  healed  in  from 
ten  to  twelve  days. 

Secondary  Haemorrhage. — This  occurs  in  its 
worst  form  when  haemorrhoids  have  been 
ligatured.  A  ligature  either  slips,  when  the 
haemorrhage  occurs  within  the  first  twenty-four 
hours,  or  haemorrhage  occurs  about  the  eighth 
day,  when  the  ligature  comes  away  and  a  large 
amount  of  blood  may  be  lost  in  a  short  time. 
The  indications  will  be  pallor,  sweating,  and 
continuous  yawning.    When  an  examination  is 
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made  the  anus  will  be  found  to  be  almost 
patulous  and  the  rectum  will  be  full  of  blood. 
When  possible  an  anaesthetic  should  be  given, 
the  rectum  washed  out,  and  the  bleeding  point 
sought  for.  If  on  account  of  the  anaemic  state 
of  the  patient  this  cannot  be  found,  four  inches 
of  large  rubber  tubing  (|  in.  Avide)  should  be 
passed  into  the  bowel  and  gauze  packed  round 
between  the  tube  and  the  rectum. 

After  Ball's  operation,  or  the  radical  cure,  any 
secondary  hsemorrhage  can  be  at  once  seen  and 
dealt  witli  without  any  necessity  to  resort  to  the 
measures  mentioned  above. 

Sepsis. — The  indication  of  this  is  a  rise  of 
temperature  either  at  once  or  after  the  third  or 
fourth  day,  increasing  pain,  a  hot  throbbing 
feeling  in  the  bowel,  and  commencing  oedema  of 
the  skin  edge  with  sanious  discharge  soon 
becoming  purulent. 

The  treatment  consists  of  boracic  baths  and 
hot  fomentations  between  whiles,  frequent  irri- 
gation with  warm  saline,  and  the  wound  is 
cleaned  with  peroxide  of  hydrogen. 

In  all  cases  of  operation  a  rectal  examination 
should  be  made  at  the  end  of  the  third  week,  and 
if  there  is  any  suggestion  of  contraction  the 
patient  should  be  ordered  a  vulcanite  rectal 
plug  which  should  be  passed  twice  a  week  and 
held  in  position  for  one  minute. 

Ulcerative  Proctitis. — The  sooner  this  disease 
is  recognized  and  the  quicker  treatment  is  begun 
the  better  will  be  the  result.  It  is  far  more 
common  in  women  than  in  men,  in  fact,  except 
in  post-operative  cases,  it  rarely  occurs  in  men. 

The  indications  are  pain,  a  blood-stained 
discharge  of  a  peculiar  salmon-pink  colour, 
and  often  oedema  of  the  anal  tissues. 

When  due  to  post-operative  sepsis  the  special 
symptoms  are  pain,  increasing  when  it  should 
diminish,  a  high  temperature,  and  cedema  of 
the  anal  tissues. 

Wlien  seen  in  the  initial  acute  stage  the 
treatment  should  consist  of  frequent  warm 
boracic  baths  with  fomentations  between  whiles 
and  irrigation  of  the  operation  area  ^Wth  sahne 
and  a  mild  solution  of  peroxide  of  hydrogen, 
such  irrigation  to  be  done  every  six  hours. 
The  response  to  this  treatment  will  show  itself 
by  the  lessening  of  the  pain  and  the  oedema, 
the  dropping  of  the  temperature  and  an  altera- 
tion in  the  cliaracter  of  the  discharge,  which  will 
gradually  lose  its  salmon-pink  tint.  If  the 
tissues  are  now  examined  the  operation  area  will 
be  found  to  be  rough  and  granular,  rather  painful 
and  bleeding  readily.  Ionic  treatment  by  means 
of  zinc  cataphoresis  will  gradually  result  in  a 
cure,  but  these  patients  must  continue  to  remain 
under  observation  until  healing  has  definitely 
taken  place. 

Wlien  the  ulcerative  proctitis  is  not  post- 
operative it  has  usually  been  in  existence  for 


some  time  before  the  patient  comes  under 
observation,  and  the  treatment  will  entirely 
depend  upon  the  extent  to  which  the  ulceration 
has  gone. 

The  immediate  requirements  are  to  keep  the 
ulcerated  mucous  membrane  as  clean  as  possible 
and  then  to  make  out  the  extent  of  the  disease, 
and  when  possible  to  limit  the  extension  of  it 
by  means  of  ionic  treatment.  The  result  of 
this  Avill  be  that  the  ulceration  will  cease,  fibrous 
tissue  will  form,  and  eventually  a  stricture  will 
be  the  result,  which  must  be  treated  by  excision 
when  possible.  But  if  the  ulceration  extends  too 
far,  colotomy  is  the  only  thing  left. 

A  moderate  stricture  can  always  be  relieved 
by  the  periodic  passing  of  bougies,  but  this  is  a 
distressing  process  for  the  patient  and  never 
really  satisfactory. 

Polypi  and  adenomata,  when  single,  may 
exist  for  a  long  time  without  causing  any 
special  symptom.  But  when  once  attention 
has  been  called  to  them  they  should  be  removed 
by  ligaturing  the  pedicle  when  there  is  one,  or 
by  removing  the  tumour  with  an  elliptical  piece 
of  mucous  membrane  of  the  bowel  when  the 
tumour  is  sessile,  which  is  more  often  the  case 
in  adenomata. 

These  single  tumours  usually  occur  within 
the  first  three  inches  of  the  bowel.  Wlaen  they 
can  only  be  reached  with  difficulty  the  question 
of  removal  becomes  a  much  more  serious  one, 
and  each  case  must  be  dealt  with  on  its  own 
merits.  It  must  be  carefully  borne  in  mind 
that  there  is  a  strong  tendency  in  these  simple 
tumours  to  become  malignant  after  a  certain 
age ;  and  it  is  especially  for  this  reason,  apart 
from  any  discomfort  which  their  presence  may 
cause,  that  it  is  most  necessary  to  remove  them. 

Villous  tumours,  although  in  themselves  not 
malignant,  are  extremely  apt  to  become  so  if 
imperfectly  removed,  and  it  is  necessary  to 
remove  them  with  almost  the  same  freedom  as 
is  done  in  malignant  disease. 

Differential  diagnosis  consists  in  the  profuse 
haemorrhage  in  villous  tumour,  wiiich  is  unusual 
in  malignant  disease,  the  soft  velvety  feeling 
of  the  tumour  itself,  and  the  presence  of  normal 
mucous  membrane  right  up  to  the  edge  of  the 
growiih. 

In  maHgnant  disease  the  mucous  membrane 
is  altered  in  character  at  the  edge  of  the  growth, 
wiiich  is  raised  and  hard  and  beyond  this  is 
ulcerated. 

Early  diagnosis  is  of  the  greatest  necessity 
for  the'^  efficient  treatment  of  malignant  disease, 
and  wiien  sjanptoms  such  as  haemorrhage, 
pain,  tenesmus,  discharge,  or  even  only  dis- 
comfort occur  a  proper  and  thorough  examina- 
tion should  always  be  carried  out,  and  the 
medical  man  must  not  rest  content  until  he  is 
definitely  satisfied  as  to  the  cause  of  the  symptoms. 
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The  urgent  necessity  of  great  care  in  this 
respect  increases  \nth  the  age  of  the  patient, 
for  although  mahgnant  disease  does  occur  in 
young  people  it  is  not  common.  After  the  age 
of  forty-five  any  such  symptoms  as  those 
mentioned  above  must  be  carefully  investigated. 

Excision  of  the  Rectum.^ — When  the  rectum  has 
been  excised,  either  by  the  perineal  or  the  trans- 
sacral operation,  the  gauze  packing  should  be 
removed  on  the  third  day,  and  sometimes  it  is 
desirable  that  the  patient  should  have  an  anaes- 
thetic ;  for  this  purpose  gas  and  oxygen  is 
usually  sufficient.  The  Avound  is  then  thor- 
oughly irrigated  with  saline  solution,  followed 
by  some  diluted  peroxide  of  hydrogen,  and  this 
is  again  Avashed  away  Avith  more  saline  and  the 
wound  is  noAv  lightly  packed  Avith  dry  sterilized 
gauze.  Xo  medicated  gauze  should  be  used  in 
these  cases.  The  Avound  should  be  dressed  tAvice 
daily,  and  as  there  is  ahvaA's  a  certain  amount 
of  sloughing  it  is  quite  ten  days  before  the 
Avound  is  clean,  after  Avhich  healing  takes  place 
rapidly.  Should  the  healing  of  the  Avound  flag 
it  may  be  stimulated  Avith  red  lotion  or  iodine. 

Colotomy.  —  The  treatment  of  a  colotomy 
Avound  Avill  depend  upon  Avhat  operation  has 
been  performed.  If  it  has  been  the  one  recom- 
mended in  the  author's  book  on  diseases  of  the 
rectum  the  after-treatment  is  quite  simple.  A 
purge  is  given  on  the  third  night  and  after  this 
has  acted  the  Paul's  tube  Avill  probably  come 
aAvay.  The  AAOund  is  cleaned  in  the  usual  Avay 
and  a  piece  of  dry  gauze  is  placed  betAveen  the 
boAvel  and  the  subjacent  skin.  The  tAvo  ends 
of  the  incision  are  protected  and  kept  carefully 
clean  and  the  daily  laAage  of  the  colon  is  con- 
ducted in  the  folloAving  manner  : — A  long  rectal 
tube  is  passed  along  the  upper  opening  of  the 
colon  toAvards  the  csecum  and  the  outer  end  of  i 
the  tube  is  attached  to  a  Higginson's  sjTinge ; 
betAveen  one  and  tAvo  pints  of  Avarm  Avater  are 
then  sloAvly  injected  into  the  boAvel,  the  edges  of  ' 
the  colotomy  being  held  together  to  prcA'ent  any 
backAvard  floAv  from  the  boAvel.  The  enema  is 
kept  in  the  bowel  as  long  as  the  patient  can 
comfortably  bear  it  (generally  about  tAventy 
minutes).  The  patient  is  then  turned  over 
(face  doAvnAvards)  on  to  a  "  slipper  "  and  the 
water  is  returned  A\'ith  all  the  contents  of  the 
colon  and  firm  pressure  oa  er  the  caecum  ensures 
the  complete  emptying  of  the  Avhole  colon.  This 
should  be  done  Avith  the  morninsj  dressing  and 
the  patient  is  then  quite  comfortable  and  clean 
for  the  rest  of  the  dav.  F.  C.  W. 


ABNORMALITIES,    INJURIES    AND    DISEASES 
OF    THE    KIDNEY    AND    URETER 

Abnormalities.  —  The    kidneys    may    A^ary    in 
number,  size,  form,  position  and  mobility. 
Variations    in    Number.     According    to    Sir 


Henry  Morris,  imperfect  development  (hypo- 
plasia)  or  complete  absence  of  one  kidney  has 
been  noted  once  in  2400  necropsies.  In  the 
majority  of  cases  the  ureter  is  absent  also,  but 
occasionally  a  rudimentary  one,  pervious  in 
its  loAver  half  and  opening  naturally  into  the 
bladder,  may  exist,  Avhile,  still  more  rarely,  tAvo 
perfect  ureters  may  pass  from  the  pelvis  of 
the  functional  kidney  and  enter  the  bladder  in 
normal  situations.  Such  anomalies  can  only 
be  diagnosed  by  an  X-ray  examination  after 
the  passage  of  bismuth-coated  ureteric  catheters. 
Abnormalities  of  the  sexual  organs  and  absence 
of  the  suprarenal  gland  may  be  associated  Avith 
defects  of  the  kidney.  The  surgical  importance 
of  absence  of  one  kidney  is  far  greater  than 
statistics  seem  to  indicate,  for  in  about  fifty 
per  cent,  of  the  recorded  cases  the  solitary 
kidney  Avas  so  diseased  as  to  be  the  cause  of 
death.  Atrophy  of  one  kidney  from  disease, 
causing  complete  loss  of  function,  is  of  more 
frequent  occurrence.  In  rare  instances  acces- 
sory kidneys  may  be  present  on  one  or  both 
sides.  Their  presence  is  due  to  a  develop- 
mental error  and  is  of  no  clinical  importance. 

Variations  in  Size.  The  kidney  may  be 
greatly  enlarged,  sometimes  to  tAAice  or  three 
times  its  normal  size.  H\^ertrophy  to  such 
a  degree  is  usually  compensatory  and  takes 
place  Avhen  the  other  kidney  is  atrophied  or 
congenitally  absent.  An  abnormally  enlarged 
kidney  should  ahvays  excite  the  suspicions  of 
the  surgeon  and  should  neA'er  be  operated 
upon  until  the  presence  and  functional  actiA'ity 
of  the  opposite  one  has  been  ascertained. 

Variations  in  Form.  Foetal  lobulation  may 
persist  to  a  greater  or  less  degree,  and  is  of  little 
importance  beyond  the  fact  that  a  malformed 
organ  is  more  liable  to  disease  than  a  normal 
one.  Another  anomaly  Avliich  occurs  AAith 
comparatiA'e  frequency  (once  in  1100  necrop- 
sies) is  fusion  of  the  lower  poles  of  the  kidneys 
in  front  of  the  A^ertebral  column,  resulting  in 
the  "horseshoe"  kidney.  The  union  may  be 
either  by  a  band  of  fibrous  tissue  or  by  a  mass 
of  renal  parenchyma  :  in  the  latter  case  the 
tAvo  kidneys  Avill  be  continuous  Avith  one  another. 
In  rare  instances  the  upper  poles  alone  are 
united,  or  both  kidneys  may  be  completely 
joined  to  form  a  solid  mass  of  renal  tissue  AAhich 
lies  in  front  of  the  vertebral  column  and  gives 
rise  to  a  tumour  of  considerable  size,  the  nature 
of  Avhich  can  only  be  surmised  by  the  passage 
of  ureteric  bougies  Avhich  are  opaque  to  the 
X-rays. 

Fusion  may  result  in  both  kidneys  lying  on 
the  same  side  of  the  A^ertebral  column  and 
simulating  a  hypertrophied  solitary  kidney. 
In  nearly  all  cases  of  fusion  each  kidney 
possesses  a  ureter,  A\-hich  usually  passes  ventrally 
to  it  and  opens  normally  into  the  bladder. 
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Variations  in  Position.  The  kidneys  may 
lie  anywhere  along  the  normal  line  of  the 
ureter,  i.  e.  from  the  second  lumbar  transverse 
process  to  the  second  sacral  vertebra ;  and  their 
long  axes  may  point  in  every  conceivable 
direction.  Malposition,  particularly  doAvnwards, 
mav  be  associated  witla  fusion  and  with  ab- 
normalities of  the  vessels  and  ureters.  The 
firm  fixation  of  a  congenitally  misplaced  kidney 
differentiates  it  from  the  "'  floating "  and 
movable  varieties. 

Variations  in  Mohility.  Abnormal  mobility 
of  the  kidney  is  of  sufficient  importance  to 
require  special  consideration. 

Floating  Kidney  is  a  rare  congenital  anomaly 
which  may  occur  alone  or  in  conjunction  Mith 
other  defects.  The  organ  is  completely  sur- 
rounded by  a  fold  of  peritoneum  and  possesses 
a  long  mesonephron  in  which  the  renal  vessels 
and  ureter  are  situated.  The  condition  is  so 
rare  that  it  may  easilj'  be  mistaken  for  a 
"  wandering  "  spleen,  an  omental  or  mesenteric 
tumour,  an  ovarian  cyst,  or  a  pedunculated 
uterine  fibroid. 

Movable  Kidney  is  an  acquired  condition 
that  may  be  defined  as  one  in  which  the  organ 
descends  to  such  an  extent  on  inspiration  that 
the  fingers  of  the  examining  hand  can  be 
placed  above  its  upper  pole.  It  occurs  most 
commonly  in  women  between  the  ages  of 
seventeen  and  thirty,  and  most  often  on  the 
right  side.  The  left  kidney  alone  is  rarely 
affected.  L^ndue  mobility  of  both  kidneys  is 
generally  associated  with  general  visceroptosis 
The  perinephric  fat  is  usually  diminished  in 
amount.  The  kidney  may  be  enlarged  from 
passive  congestion,  or  may  show  signs  of 
degeneration,  with  dilatation  of  its  pelvis  from 
recurring  attacks  of  hydronephrosis  owing  to 
kinking  of  the  ureter. 

Causes.  The  actual  cause  of  movable 
kidney  is  the  atrophy,  elongation  or  rupture 
of  the  numerous  fibrous  bands  that  connect 
the  renal  capsule  to  the  perirenal  fascia  in 
front  and  the  abdominal  wall  behind.  This 
may  be  brought  about  by  severe  injuries, 
tight-lacing,  chronic  cough,  alterations  of  intra- 
abdominal pressure  folloAving  pregnancy  and 
the  removal  of  large  tumours  or  cysts,  loss 
of  the  perinephric  fat,  and  the  action  of  gravity 
assisted  by  pathological  enlargement  of  the 
kidney  itself  or  of  the  liver  and  hollow  viscera. 
In  the  majority  of  cases  the  subjects  of  mov- 
able kidney  are  thin  and  possess  long,  slender 
bodies. 

Symptoms.  Sometimes  a  kidney  that  possesses 
a  large  range  of  movement  gives  rise  to  no 
symptoms  at  all,  and  is  only  discovered  accident- 
ally, but  in  the  majority  of  cases  the  cardinal 
symptom  is  pain  in  the  loin  of  a  dull  aching 
character,  occasionally  associated  with  a  sicken- 
26 


ing  sensation  and  the  feeling  that  "  something  '' 
is  moving.  The  pain  is  increased  by  exertion 
and  nearly  always  relieved  by  rest  in  bed. 
The  dragging  pain  sometimes  alternates  with 
paroxysms  resembling  attacks  of  renal  colic, 
but  seldom  quite  so  severe.  These  paroxysms, 
known  as  DietFs  crises,  usually  follow  unusual 
exertion,  jolting  or  muscular  strain,  and  are 
accompanied  by  vomiting,  sweating  and  faint- 
ness.  The  crises  are  due  to  increased  tension 
of  the  kidney  from  torsion  of  the  renal  pedicle 
or  kinking  of  its  ureter.  If  the  tension  is  not 
soon  relieved,  the  kidney  increases  in  size  and 
becomes  so  tender  that  palpation  may  be 
unbearable.  During  the  attack  the  urine  is 
scanty  and  may  contain  blood,  albumin  and 
casts.  Usually,  a  few  hours  after  the  onset 
of  the  attack,  the  pain  passes  off,  micturition 
becomes  frequent  and  a  large  quantity  of  pale 
urine  of  low  specific  gravity  is  passed. 

A  movable  kidney,  by  continually  dragging 
upon  the  adjacent  viscera,  may  set  up  chronic 
inflammation  of  the  duodenum,  bile  ducts^ 
stomach  or  colon,  and  so  give  rise  to  dilatation  of 
the  stomach,  hepatic  colic  or  temporary  jaundice, 
vomiting,  flatulence  and  other  indications  of 
gastro-intestinal  disturbance. 

Neurasthenia  is  so  commonly  associated  with 
nephroptosis  that  careful  consideration  is  re- 
quired when  the  question  of  treatment  arises. 
In  some  cases,  and  unfortunately  they  are  in 
the  minority,  the  nervous  phenomena  are 
induced  by  the  constant  dragging  pain  of  a 
mobile  kidney,  while  in  others  they  constitute 
the  primary  affection,  in  which  the  mobile 
kidney  either  plays  a  secondary  part  or  is 
entirely  disregarded.  As  might  be  expected, 
operative  treatment  confers  no  relief  in  the 
latter  class  of  case. 

The  physical  signs  are  those  of  a  movable 
tumour  of  renal  contour  which  can  be  grasped 
between  the  hands,  and  when  compressed 
gives  rise  to  a  sickening  sensation.  The  per- 
cussion note  is  resonant  anteriorly  owing  to  the 
intervening  colon,  and  dull  posteriorly. 

The  diagnosis  depends  upon  the  shape  and 
consistence  of  the  tumour,  its  mobility,  and 
the  ease  with  which  it  recedes  into  the  loin 
or  escapes  beneath  the  ribs  when  pressure  is 
exerted  from  below.  Apart  from  abdominal 
tumours  of  pelvic  origin,  wandering  spleen, 
and  tumours  of  the  omentum  and  large  intestine, 
which  are  seldom  difficult  to  exclude,  owing  to 
the  difference  in  their  history,  course  and 
symptoms,  a  distended  gall  bladder  may  be 
confused  with  a  movable  kidney.  The  mistake 
will  be  avoided  if  it  be  remembered  that  the 
eall  bladder  is  directlv  beneath  the  anterior 
abdominal  wall,  so  that  during  inspiration  it 
appears  to  strike  the  examining  hand,  even 
though  very  little  pressure  is  exerted,  that  it 
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can  be  moved  laterally,  that  its  upper  extremity 
is  continuous  with  the  liver  or  disappears 
beneath  the  anterior  costal  margin,  that  it 
cannot  be  pressed  back  into  the  loin,  that  the 
percussion  note  over  it  is  dull  and  that  the  lower 
pole  of  the  kidney  may  be  felt  behind  and  to 
the  outer  side  of  it. 

Treatment.  In  slight  cases  treatment  should 
be  directed  towards  the  improvement  of  the 
general  health  and  the  strengthening  of  the 
abdominal  muscles  by  massage  and  breathing 
exercises.  At  the  same  time,  if  the  patient 
be  thin,  a  fattening  diet  should  be  prescribed. 
Riding,  dancing,  violent  exertion  of  any  kind 
and  prolonged  standing  should  be  avoided ; 
whenever  possible,  the  patient  should  loosen 
her  clothes  and  lie  down  for  at  least  an  hour 
during  the  dav.  The  ordinarv  corset  should  be 
discarded  in  favour  of  one  that  is  straight- 
faced,  extends  as  far  downAvard  in  front  as 
possible  and  exerts  its  greatest  pressure  on  the 
lower  abdominal  segment.  The  measurements 
sliould  be  taken  and  the  corset  applied  when 
the  patient  is  in  the  dorsal  decubitus  with  the 
hips  well  raised.  The  so-called  kidney  belts, 
with  pads  of  different  shapes  and  sizes,  are  of 
little  if  any  value  in  maintaining  the  kidney 
in  position.  During  a  crisis  absolute  rest,  hot 
fomentations  and  anodynes  are  required. 

Operative  treatment  {nephropexy)  is  in- 
dicated when  the  symptoms  are  severe  and 
complicated  by  Dietl's  crises,  when  neuras- 
thenic symptoms  are  secondary  to  the  nephrop- 
tosis, and  when  both  conditions  are  unrelieved 
by  palliative  treatment.  Nephrectomy  is  only 
necessary  when  there  is  an  extreme  degree  of 
hydronephrosis,  provided  the  opposite  kidney 
is  healthy.  j 

Nephropexy  is  contra-indicated  in  all  cases 
where  neurasthenia  is  the  primary  disorder, 
or  when  partial  or  general  visceroptosis  co- 
exists. 

Injuries  of  the  Kidneys  are  caused  by  con- 
tusions, sudden  blows  when  the  parietes  are 
relaxed,  crushing  forces  such  as  ''  buffer- 
accidents  "  or  the  pressure  of  a  cart-wheel  on 
the  loin,  sudden  flexions  of  the  trunk,  falls  from 
a  height  and  penetrating  wounds.  The  results 
of  these  injuries  range  from  subcortical  ha?mor- 
rhages  and  lacerations  of  the  renal  parenchyma 
or  pelvis  to  complete  division  or  destruction  of 
the  kidney.  Though  an  injury  to  the  kidney 
alone  is  the  commonest  visceral  lesion  following 
an  abdominal  contusion,  in  severe  cases  it  may 
be  complicated  by  rupture  of  the  peritoneum, 
liver,  spleen  or  lung.  Haemorrhage  is  generally 
profuse,  the  extravasated  blood  forming  a  i 
large  haematoma  in  the  perirenal  tissues  or  i 
escaping  into  the  abdomen  if  the  peritoneum 
be  torn.  Occasionally  the  pelvis  and  ureter 
become   plugged    with    clots,    causing    an    ob- 


structive anuria  on  the  injured  side  and  not 
infrequently  a  reflex  one  on  the  opposite  side. 
Injuries  of  the  pelvis  and  ureter  lead  to  extra- 
vasation of  urine  and  subsequent  abscess 
formation. 

Symptoms.  The  classical  symptoms  and  signs 
are  shock,  pain,  local  tenderness,  haematuria, 
the  formation  of  a  tumour  in  the  lumbar  region 
and  diminished  secretion  of  urine  (oliguria). 
These  may  follow  each  other  in  rapid  succession 
or  at  considerable  intervals. 

Shock  may  be  absent  altogether,  even  when 
the  kidney  is  seriously  damaged,  but  in  the 
majority  of  cases  it  is  severe  and  lasts  for 
several  hours. 

Pain  sets  in  early  and  may  be  very  severe; 
it  radiates  downwards  from  the  lumbar  region 
to  the  groin,  is  usuallv  continuous  and  mav 
alternate  with  acute  attacks  of  renal  colic,  due 
to  the  passage  of  clots  along  the  ureter.  If 
the  bladder  be  filled  with  clot,  pain  will  be 
felt  in  the  hypogastric  region  and  urethra  as 
well. 

Tenderness  in  the  loin  is  often  pronounced, 
and  is  accompanied  by  a  degree  of  muscular 
rigidity  that  varies  Avith  the  extent  of  the  injury. 

Hccmaturia  is  one  of  the  most  constant 
symptoms ;  it  commences  early  and  is  often 
profuse.  The  blood  is  bright  red,  intimately 
mixed  with  the  urine  and  clots  rapidly.  The 
flow  is  usually  continuous  and  persists  for 
several  days,  but  it  may  cease  suddenly  and 
be  resumed  again  after  an  attack  of  ''  colic," 
during  Avhich  the  clot  that  obstructed  the 
ureter  is  passed.  Absence  of  haematuria  when 
other  symptoms  of  renal  injury  exist  is  sug- 
gestive of  complete  rupture  of  the  ureter. 
Haemorrhage  into  the  abdominal  cavity  through 
rupture  of  the  peritoneum  is  characterized  by 
early  collapse  and  signs  of  free  fluid  with  shifting 
dullness  in  the  flanks. 

The  formation  of  a  tumour  by  blood  extra- 
vasated into  the  perirenal  tissues  can  only  be 
surmised  in  the  early  stages,  from  the  existence 
of  fullness  in  the  loin  and  increased  dullness  on 
percussion  unaffected  by  the  position  of  the 
patient,  for  muscular  rigidity  is  too  great  to 
allow  of  accurate  palpation.  Later  it  may  be 
possible  to  feel  a  large  elongated  swelling  that 
does  not  move  with  respiration  and  has  the 
colon  resonance  in  front  of  it. 

The  development  of  a  swelling  in  the  lumbar 
region  some  days  or  weeks  after  an  injury  to 
the  kidney  is  usually  due  to  perinephric  abscess, 
hydronephrosis  or  pyonephrosis. 

The  secretory  function  of  an  injured  kidney 
is  always  inhibited  for  a  few  days  and  may  be 
suspended  altogether.  Owing  to  this  inhibition, 
and  in  spite  of  the  false  impression  conveyed 
by  the  frequent  micturition  that  is  associated 
with  haematuria,  the  actual  amount  of  urine 
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passed  in  the  first  forty-eight  or  more  hours  is 
areatly  diminished  in  amount  (oliguria).  When 
the  function  of  one  kidney  is  totally  suspended 
oUc^uria  may  persist  for  several  weeks,  or  may 
rapidly  merge  into  anuria  (total  suppression), 
for  if  the  remaining  kidney  be  healthy,  it  is 
slow  in  taking  on  the  extra  work  that  is  thrust 
on  it,  and  if  it  be  diseased  it  may  be  incapable 
of  continuing  it.  A  temporary  oHguria  is 
always  followed  by  a  compensatory  polyuria. 

Treatment.  Having  ascertained  that  the 
blood  is  coming  from  the  kidney  and  not  from 
the  bladder,  by  passing  a  catheter,  running 
in  about  ten  ounces  of  sterile  water,  and 
measuring  the  amount  that  is  recovered,  the 
patient  should  be  kept  in  bed,  given  subcutaneous 
injections  of  ergotin,  and  kept  on  a  low  diet. 
Clots  in  the  bladder  should  be  removed  by 
means  of  a  large  catheter  attached  to  an 
aspirator  bottle,  or  with  a  lithotrite  and  an 
evacuator.  When  haemorrhage  is  profuse  or 
continuous  and  threatens  life,  an  exploratory 
incision  and  probably  nephrectomy  will  be 
necessary. 

Perinephric  Abscess — 

Cause.  Though  a  perinephric  abscess  may 
follow  the  acute  specific  fevers  or  be  secondary 
to  disease  of  the  appendix,  colon,  spleen,  liver, 
lungs,  etc.,  it  is  most  often  due  to  a  primary 
affection  of  the  kidney,  such  as  pyelitis,  pyo- 
nephrosis, calculus,  tubercle,  etc. 

Symptoms.  The  general  symptoms  are  those 
of  septic  absorption,  characterized  by  a  dry 
tongue,  constipation,  rigors  and  a  continuous 
or  intermittent  temperature. 

Local  Symptoms.  Continuous  or  paroxysmal 
pain  in  the  loin,  occasionally  radiating  along 
the  course  of  the  lumbar  nerves ;  rigidity  of  the 
spine  and  sometimes  flexion  of  the  thigh  from 
irritation  of  the  psoas  muscle ;  obliteration  of 
the  normal  hollow  in  the  loin ;  rigidit}^  of  the 
lumbar  muscles ;  increased  heat  and  occasion- 
ally redness  and  oedema  of  the  skin.  On 
palpation,  a  tender  indefinite  swelling  can  be 
felt ;  fluctuation  can  rarely  be  obtained  owing 
to  the  density  and  thickness  of  the  parietes. 
The  urine  is  normal  unless  the  abscess  be  second- 
ary to  a  pyogenic  infection  of  the  kidney,  when 
it  will  contain  pus  and  bacteria. 

Diagnosis.  In  the  absence  of  a  definite 
renal  lesion,  a  perinephric  abscess  is  most  likely 
to  be  mistaken  for  hip  disease  or  spinal  caries. 
The  absence  of  projection,  rigidity  and  local 
tenderness  over  the  vertebrae,  in  the  one  case, 
and  the  painless  mobility  in  all  directions  of 
the  partially  flexed  thigh  in  the  other,  readily 
serve  to  eliminate  these  affections. 

Treatment.  In  the  early  stages  the  usual 
treatment  of  inflammation  by  rest,  hot  fomenta- 
tions and  so  on  must  be  instituted,  but  imme- 


diately the  presence  of  pus  is  suspected  an 
exploratory  incision  should  be  made  in  the 
loin  and  a  drainage  tube  inserted.  The 
subsequent  treatment  depends  upon  the  primary 
cause  of  the  abscess. 

Renal  Calculus.  —  Renal  calculi  are  formed 
more  often  in  males  than  in  females  and  during 
the  first,  third  and  fifth  decades. 

Etiology.  Though  the  actual  process  by 
which  a  calculus  is  formed  is  not  thoroughly 
understood,  it  is  well  known  that  two  factors 
are  necessary,  firstly,  the  presence  of  a  suitable 
nucleus  upon  which  the  urinary  salts  can  be 
deposited,  and,  secondly,  some  altered  condition 
of  the  urine  which  leads  to  the  precipitation  of 
these  salts.  The  nucleus  may  be  formed 
of  mucus,  pus,  epithelial  cells,  blood  clot,  any 
kind  of  foreign  body  {e.g.  a  ligature),  or  the 
ova  of  a  parasite  such  as  the  bilharzia.  The 
predisposing  causes  that  lead  to  the  deposit 
of  urinary  salts  are  the  uric  acid,  phosphatic 
or  oxalate  diatheses ;  unfavourable  hygienic 
surroundings ;  a  diet  containing  an  excess  of 
either  animal  or  vegetable  foods,  and,  in  children, 
a  deficiency  of  milk ;  also  climatic  conditions 
j  in  which  moisture  and  sudden  changes  of 
temperature  predominate. 

Varieties.  In  order  of  frequency,  the  uric 
acid  stone  comes  first,  then  the  oxalate  of 
lime  and  the  alternating  calculus  composed 
of  uric  acid,  oxalate  of  lime  and  phosphates 
in  layers,  and,  lastly,  calculi  composed  of  pure 
lime  salts,  mixed  phosphates,  cystin  and  xanthin. 
The  uric  acid  stone  is  smooth,  rounded  or  oval 
in  shape,  and  almost  transparent  to  the  X-rays, 
while  the  oxalate  stone  is  rough,  mammiUated, 
rounded  and  quite  opaque  to  the  rays. 

Symptoms.  The  cardinal  symptoms  of  renal 
calculus  are  pain,  haematuria,  pyuria  and 
frequency  of  micturition. 

Lumbar  pain  is  often  the  most  prominent 
symptom ;  it  is  aching  and  duU  in  character, 
radiates  down  to  the  thigh  or  testis,  and  alter- 
nates with  agonizing  attacks  of  renal  colic 
that  may  be  started  by  riding,  jumping,  jolting, 
or  merely  by  turning  over  in  bed.  The  pain 
of  renal  colic  is  due  to  a  successful  or  un- 
successful attempt  on  the  part  of  the  stone  to 
pass  from  the  kidney  to  the  ureter,  and  only 
subsides  when  the  stone  either  reaches  the 
bladder  or  falls  back  into  the  renal  pelvis ;  it 
is  often  accompanied  by  such  profound  collapse 
as  to  lead  to  a  sense  of  impending  death. 

Hcematuria,  sometimes  profuse,  and  some- 
times so  shght  as  only  to  be  recognizable  by 
microscopical  examination  of  the  urine,  almost 
invariably  accompanies  or  follows  the  attack 
of  colic.  Haemorrhage  may  be  of  short  dura- 
tion or  may  last  for  several  days ;  it  is  most 
profuse  when  due  to  the  irritation  of  a  rough 
oxalate  calculus. 
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Pyuria  is  due  to  traumatic  inflammation  of 
the  renal  pelvis  and  is  a  constant  symptom  in 
long-standing  cases  of  lithiasis.  Frequency  of 
micturition  is  an  important  symptom,  as  it 
points  to  vesical  or  renal  irritation.  It  is  most 
marked  during  the  day,  when  the  patient  is 
moving  about,  and  seldom  occurs  during  the 
night,  when  he  is  at  rest,  unless  the  urine  contains 
crystals  or  pus. 

Diagnosis.  When  a  positive  skiagram  is 
unobtainable  and  when  the  clinical  history 
and  features  of  the  case  are  obscure,  a  diagnosis 
of  renal  calculus  can  only  be  made  by  eliminating 
all  other  possible  causes  of  lumbar  pain  and 
hsematuria.  Careful  physical  examination  will 
enable  such  causes  of  lumbar  pain  as  spinal 
caries,  aortic  aneurysm,  locomotor  ataxy  and 
tumours  of  the  spinal  cord  to  be  excluded. 
Cystoscopic  examination  of  the  bladder  ^\ill 
eliminate  diseases  and  tumours  of  the  prostate 
and  bladder,  and  microscopical  examination  of 
the  urine  will  prove  the  absence  of  tubercle 
bacilli,  hyaline  and  granular  casts,  pieces  of 
new  growth  and  the  ova  of  bilharzia. 

Treatment.  The  treatment  is  essentially 
surgical,  provided  the  renal  function  is  suffici- 
ently active  to  withstand  the  shock  of  nephro- 
lithotomy or  possibly  nephrectomy. 

Palliative  treatment  consists  of  the  free  use 
of  distilled  water  or  alkaline  mineral  waters, 
and  the  judicious  administration  of  anodynes 
and  urinary  antiseptics. 

Prophylaxis  is  necessary  when  the  urine  is 
loaded  with  "gravel"  without  there  being 
definite  evidence  of  a  calculus.  The  formation 
of  uric  acid  is  diminished  by  avoidance  of  an 
excess  of  nitrogenous  food  and  of  alcohol,  par- 
ticularly port  and  sherry.  Potassium  citrate  or 
ammonium  benzoate  should  be  given  internally. 

Oxaluria.  Milk,  eggs,  fruit,  vegetables,  tea, 
cocoa  and  chalky  water  must  be  avoided,  and 
their  place  in  the  diet  taken  by  citrated  milk, 
bread,  fish,  meat  and  potatoes  and  lime-free 
water  such  as  Contrexeville  and  Vichy. 

Phosphaturia  is  relieved  by  increasing  the 
animal  and  by  diminishing  the  vegetable  food, 
and  by  keeping  the  urine  strongly  acid  with 
large  doses  of  acid  sodium  phosphate. 

Calculous  anuria,  i.  e.  suppression  of  urine 
without  uremic  symptoms  should  be  relieved 
by  immediate  drainage  of  the  affected  kidney. 

Ureteric  Calculus.  —  A  rough  calculus  com- 
posed of  calcium  oxalate  or  calcium  phosphate 
may  become  impacted  in  the  ureter  either  just 
below  the  pelvis  of  the  kidney  or  just  above 
the  wall  of  the  bladder.  The  irritation  set  up  ^ 
by  the  stone  causes  ulceration  and  subsequent 
stricture  of  the  ureter,  while  the  obstruction  it 
offers  to  the  passage  of  the  urine  leads  to 
dilatation  of  the  ureter,  hydronephrosis  and  ' 
pyonephrosis. 


Symptoms.  These  are  exactly  the  same 
as  those  due  to  a  renal  calculus,  with  the 
possible  addition  of  a  tender  spot  along  the 
course  of  the  ureter  at  the  point  where  the 
stone  is  arrested.  A  stone  in  the  pelvic  ureter 
can  sometimes  be  felt  by  vaginal  or  rectal 
examination. 

Diagnosis.  Unless  the  stone  is  actually 
protruding  into  the  bladder,  when  it  can  be 
seen  on  cystoscopic  examination,  an  accurate 
diagnosis  can  only  be  made  by  the  assistance 
of  an  unmistakable  radiogram.  Shadows  cast 
by  calcareous  glands  near  the  brim  of  the  pelvis 
or  by  phleboliths  in  the  vesico-prostatic  plexus 
can  be  distinguished  as  such  by  having  a 
second  radiogram  taken  with  an  opaque  bougie 
in  the  ureter.  An  impacted  ureteric  calculus 
should  not  be  mistaken  for  appendicitis  if 
these  aids  to  diagnosis  have  been  employed. 

Treatment.  Expectant  treatment  is  per- 
missible when  the  stone  is  small  and  there  is 
reasonable  hope  of  its  being  j^assed  naturally. 
Its  escape  can  be  aided  by  the  administration 
of  diuretics  and  by  endeavouring  to  alter  its 
position  by  pushing  a  ureteric  catheter  against 
it.  If  a  second  radiogram  taken  three  weeks 
after  these  manipulations  shows  that  the  stone 
is  descending,  expectant  treatment  should  be 
persevered  with,  but  if  its  position  remains 
unaltered  and  if  pain  and  colic  are  severe,  an 
immediate  operation  should  be  performed. 
An  operation  is  also  imperative  in  all  cases 
complicated  by  anuria  or  pyonephrosis. 

Hydronephrosis  is  the  term  emploj^ed  to 
denote  the  distension  and  destruction  of  the 
kidney  by  partial  obstruction  to  the  urinary 
outflow. 

Causes.  Any  form  of  mechanical  obstruction 
in  the  urogenital  tract,  whether  congenital  or 
acquired. 

Congenital  Causes.  Phimosis,  strictures  and 
malformations  of  the  urethra,  bladder  and 
ureters,  and  abnormalities  of  the  renal  arteries, 
whereby  the  ureter  is  compressed. 

Acquired  Causes.  Urethral  stricture,  en- 
larged prostate,  vesical  calculus,  malignant 
disease  of  the  bladder  or  prostate,  ureteric 
calculus,  acquired  stenosis  of  the  ureter  due 
to  inflammatory  changes,  renal  calculus,  mov- 
able kidney  and  the  pressure  of  pelvic  and 
abdominal  tumours. 

Changes  in  the  Kidney.  The  continued  effect 
of  back-pressure  leads  to  dilatation  of  the  pelvis 
and  calyces  and  pressure  atrophy  of  the  renal 
substance,  until  the  organ  becomes  converted 
into  a  loculated,  thin- walled  sac  which  may  be 
no  larger  than  an  ordinary  kidney,  or  may 
reach  an  enormous  size.  The  fluid  in  the  cyst 
is  pale  in  colour,  of  low  specific  gravity  and 
contains  traces  of  sodium  chloride,  albumin 
and  urea.     The  sac  soon  becomes  adherent  to 
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adjacent  structures  and,  if  large,  displaces  the 
colon  inwards.  Acquired  hydronephrosis,  though 
generally  unilateral  owing  to  the  frequency  with 
which  it  is  due  to  stone  or  kinks  of  the  ureter, 
may  also  be  bilateral ;  congenital  hydronephrosis 
is  nearly  always  bilateral. 

Symptoms.  In  the  early  stages  symptoms 
are  shght  or  absent,  but  as  the  cyst  increases 
in  size  the  patient  complains  of  thirst  and  dull 
aching  pains  in  the  loin,  with  occasional  acute 
exacerbations.  During  one  of  these  acute 
attacks  a  tender,  gradually-increasing  swelling 
can  usually  be  felt  in  the  loin.  At  the  same  time 
the  amount  of  urine  passed  diminishes  in 
quantity,  and  sometimes  contains  blood,  owing 
to  the  presence  of  a  stone  or  to  congestion  of  the 
kidney  from  torsion  of  its  pedicle.  Suddenly, 
as  the  result  of  recumbency  or  of  some  posture 
adopted  by  the  patient,  the  pain  disappears, 
the  tumour  diminishes  in  size  and  a  large 
quantity  of  pale  urine  is  passed.  When  the 
hydronephrosis  is  secondary  to  some  fixed  form 
of  obstruction,  such  as  a  pelvic  tumour,  en- 
larged prostate  or  urethral  stricture,  the  cyst 
undergoes  a  steady  and  progressive  enlarge- 
ment and  often  remains  undetected  until  it 
has  attained  a  considerable  size,  the  symptoms 
being  masked  bv  the  condition  to  which  it  is 
due.  A  hydronephrotic  kidney  presents  all 
the  signs  of  a  renal  tumour,  and  in  addition 
may  give  a  fluid  thrill  on  percussion. 

Treatment  is  essentially  surgical  and  depends 
upon  the  cause.  When  the  obstruction  is 
situated  in  the  lower  urinary  passages  it  should 
be  dealt  with  before  any  operation  on  the 
kidney  is  contemplated.  If  it  fails,  or  if  the 
seat  of  obstruction  is  above  the  bladder,  the 
kidney  must  be  exposed  and  examined.  If 
the  kidney  substance  is  almost  completely 
destroyed  and  the  function  of  the  opposite 
kidney  is  known  to  be  sufficient  by  previous 
1  catheterization  of  its  ureter,  an  immediate 
nephrectomy  should  be  performed,  but  if  a 
considerable  amount  of  renal  substance  is  still 
present,  and  if  the  cause  of  the  distension  can 
be  removed  or  relieved  by  operative  measures, 
the  kidney  should  be  saved.  Simple  nephro- 
tomy and  drainage  is  only  permissible  when  the 
obstruction  is  caused  by  a  calculus  (which  is 
of  course  removed  at  the  same  time),  otherwise 
a  permanent  urinary  fistula  develops  and  can 
only  be  cured  by  nephrectomy. 

Pyonephrosis — 

Causes.  In  some  cases  pyonephrosis  is 
secondary  to  a  primary  pyelitis,  during  the 
course  of  which  the  ureter  has  become  partially 
obstructed  by  blood  clot,  inspissated  pus  or 
tuberculous  debris,  but  in  the  majority  it  is 
due  either  to  a  hsematogenous  or  an  ascending 
septic  infection   of   a   hydronephrotic   kidney. 


I  Clinically,  pyonephrosis  is  most  often  secondary 
I  to   long-standing   cases   of    urethral    stricture, 
enlarged  prostate  or  vesical  calculus. 

Symptoms.  The  early  symptoms  are  those 
of  the  obstructing  agent,  together  with  febrile 
symptoms,  dull  aching  pain  in  the  loin  and 
pyuria.  The  quantity  of  pus  that  is  passed 
varies  considerably,  and  in  an  intermitting  case 
it  may  be  absent  altogether  at  times.  As  the 
disease  progresses,  constitutional  symptoms  of 
septic  infection — high  fever,  rigors,  sweats, 
dry  brown  tongue,  etc. — become  pronounced, 
and  a  tender  swelling  develops  in  the  loin. 
This  swelling  possesses  all  the  distinctive 
features  of  a  renal  "tumour,"  with  the  ex- 
ception that  its  mobility  is  limited  by  in- 
flammatory adhesions.  Chronic  cases  may  be 
complicated  by  perinephritis  and  perinephric 
abscess. 

Diagnosis.  A  diagnosis  of  pyonephrosis  is 
founded  upon  the  presence  of  a  tender  swelling 
in  the  renal  region,  accompanied  by  inter- 
mittent or  continuous  pyuria  and  constitutional 
symptoms  of  septic  absorption.  Pyonephrosis 
is  most  likely  to  be  confused  with  perinephric 
abscess  and  hydronephrosis  with  concomitant 
cystitis.  Apart  from  an  exploratory  incision, 
the  only  method  of  arriving  at  a  definite  con- 
clusion is  by  examination  of  the  separated 
urines.  Needless  to  say,  the  cause  of  the 
obstruction  should  be  ascertained  whenever 
possible. 

Treatment.  Palliative  treatment  is  only  per- 
missible in  slight  cases  or  when  the  obstruction 
is  caused  by  an  inoperable  malignant  growth. 
In  all  others  nephrotomy  or  nephrectomy  is 
necessary.  Nephrotomy  and  drainage,  followed 
by  the  treatment  of  the  cause  of  distension,  will 
often  suffice,  but  should  the  kidney  be  completely 
destroyed  or  a  urinary  fistula  persist  after 
nephrotomy,  nephrectomy  must  be  performed, 
provided  always  that  the  presence  and  functional 
activity  of  the  opposite  kidney  has  been  pre- 
determined. 

Pyelitis,  Pyelo  -  Nephritis,  and  Suppurative 
Nephritis. — The  term  surgical  kidney  is  some- 
times inaptly  applied  to  these  suppurative 
diseases  of  the  kidney,  oM'ing  to  the  frequency 
with  which  they  follow  obstruction  in,  or 
disease  of,  the  lower  urinary  passages.  But  it 
must  not  be  forgotten  that  there  is  another 
great  group  of  cases  (e.  g.  the  pyelitis  of 
pregnancy)  in  which  the  pathogenic  micro- 
organisms reach  the  kidney  either  by  the  blood 
or  lymph  streams,  or  by  direct  extension  from 
neighbouring  organs. 

Causes.  Ascending  infection  may  be  due 
to  cystitis,  urethritis,  stricture,  enlarged  pros- 
tate, vesical  calculus,  ureteric  calculus,  etc. 

Hcematogenous  injection  occurs  during  the 
course  of  pyaemia,  ulcerative  endocarditis  and 
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the  specific  fevers.  In  the  absence  of  these 
diseases,  and  provided  there  is  some  septic  focus 
in  the  body  from  which  pyogenic  micro-organ- 
isms can  enter  the  blood  stream,  a  contusion 
or  slight  injury  to  the  kidney  or  the  irritation 
set  up  by  a  calculus  will  lead  to  suppuration. 
Infection  by  contiguity  and  lymphatic  infec- 
tion may  be  secondary  to  appendicitis,  colitis, 
pelvic  peritonitis,  osteomyelitis  of  the  ilium  or 
vertebrae  and  splenic,  hepatic  or  sub-phrenic 
abscesses.  The  bacteria  that  usually  cause 
suppurative  diseases  of  the  kidney  are  strepto- 
cocci, staphylococci  and  the  bacillus  coli 
communis. 

Symptoms.  Continuous  or  intermittent  high 
temperature,  occasional  rigors,  headache,  nausea 
or  vomiting,  loss  of  appetite,  drowsiness  and  a 
dry,  brown  fissured  tongue,  in  varying  degrees 
of  severity.  The  urine  is  usually  acid  when  the 
infection  is  hsematogenous,  and  alkaline  when 
secondary  to  disease  of  the  lower  urinary 
passages ;  it  contains  pus,  degenerated  epithe- 
lium, renal  casts,  and  sometimes  blood.  The 
quantity  varies ;  in  acute  cases  it  is  usually 
diminished  in  amount  and  there  may  even  be 
a  reflex  anuria;  in  chronic  cases  polyuria  is 
the  rule. 

Local  signs  in  slight  or  chronic  cases  may  be 
absent  altogether,  but  usually,  and  especially 
in  acute  cases,  there  are  localised  or  radiating 
renal  pain,  tenderness  on  pressure,  muscular 
rigidity  and  enlargement  of  the  kidney.  The 
disease  is  generally  unilateral  when  due  to 
hsemic  infection  and  bilateral  when  secondary 
to  an  ascending  infection. 

Diagnosis.  Suppurative  diseases  of  the  kidney 
must  be  distinguished  from  acute  Bright's 
disease,  cystitis  and  pyaemia. 

Acute  nephritis  is  distinguished  by  con- 
vulsions, oedema,  dry  skin,  scanty  dark  urine 
containing  granular  casts  and  a  large  amount 
of  albumin,  and  absence  of,  or  insignificant 
renal  pain.  Cystitis  is  characterized  by  fre- 
quency of  micturition,  vesical  tenesmus  and 
slight  fever.  Though  the  urine  in  cystitis 
may  be  acid,  it  is  usually  neutral  or  alkaline. 
Pycemia  is  easily  recognized  by  its  character- 
istic temperature,  constitutional  symptoms, 
tender  swellings  of  the  joints  and  formation 
of  metastatic  abscesses.  In  some  cases  an 
accurate  diagnosis  of  pyelitis  or  pyelonephritis 
can  only  be  made  after  cystoscopy  and  catheteri- 
zation of  the  ureters. 

Treatment.  1.  General.  The  patient  must 
be  kept  in  bed  and  given  a  light  diet, 
consisting  mainly  of  milk,  until  all  febrile 
symptoms  subside.  The  bowels  must  be  kept 
well  opened  by  aperients  which  promote 
watery  evacuations.  Sweating  should  be 
encouraged  by  hot-air  baths,  hot  packs  and 
in   severe   cases   by   hjrpodermic   injections   of 


pilocarpine.  Urinary  antiseptics  should  be  given, 
and  diuresis  promoted  by  large  draughts  of 
water.  The  benefits  derived  from  the  employ- 
ment of  vaccines  and  sera  are  doubtful,  but 
in  the  pyelitis  of  pregnancy,  where  the  patho- 
genic micro-organism  is  the  B.  coli,  great 
benefit  may  be  obtained  by  subcutaneous 
injections  of  anti-colon-bacillus  serum  in  three 
doses  of  15  c.c.  on  consecutive  days.  As  the 
serum  is  only  antitoxic,  it  is  useless  to  continue 
its  administration  if  an  immediate  effect  is  not 
produced  by  the  initial  doses. 

2.  Local  should  aim  at  the  relief  of  pain 
by  dry  cupping  and  the  removal  of  any  cause 
of  mechanical  obstruction  by  surgical  measures. 

Tuberculous  Kidney. — Tuberculous  disease  of 
the  kidney  occurs  in  two  forms — acute  and 
chronic. 

Acute  Tuberculosis  occurs  in  the  kidneys 
(particularly  in  young  children)  as  part  of  a 
generalized  miliary  tuberculosis.  The  disease 
rarely  produces  definite  symptoms  referable 
to  the  kidney,  and  is  not  amenable  to  treat- 
ment. 

Chronic  Tuberculosis  (tuberculous  pyelitis 
and  pyelonephritis)  is  of  comparatively  frequent 
occurrence  between  the  ages  of  twenty-five 
and  forty.  Men  are  more  often  affected  than 
women  and,  as  a  rule,  only  one  kidney  is 
attacked,  the  other  remaining  free  from  in- 
fection for  months  or  years.  Infection  takes 
place  either  through  the  blood  stream  or  by 
direct  extension  from  the  urogenital  tract. 
Haematogenous  infection  occurs  in  the  majority 
of  cases,  the  tubercles  being  first  formed  in 
and  around  the  glomeruli.  It  is  not  until 
these  tubercles  break  down  and  burst  into  the 
calyces  that  symptoms  arise  from  which  a 
definite  diagnosis  can  be  made.  Invasion  of 
the  pelvis  is  in  due  time  followed  by  spread  of 
the  disease  along  the  ureter  to  the  bladder,  and 
thence  as  an  ascending  infection  to  the  opposite 
ureter  and  kidney.  The  formation  of  granula- 
tion tissue  in  the  pelvis  and  ureter  leads  to 
dilatation  of  the  calyces  from  back-pressure. 
Sooner  or  later  infection  with  pyogenic  micro- 
organisms takes  place,  giving  rise  to  tuberculous 
pyonephrosis  and  frequently  to  perinephritis 
and  perinephric  abscess.  Ascending  infection 
is  rare  and  occurs  as  the  result  of  a  primary 
tuberculous  focus  in  the  bladder  or  as  a  com- 
plication of  extensive  disease  of  the  epididymis, 
vas  deferens  and  prostate. 

Symptoms.  In  the  early  stages  the  general 
health  is  usually  unaffected  and  local  symptoms 
may  be  absent.  As  the  disease  progresses 
there  may  be  anaemia,  wasting,  digestive  dis- 
turbances and  irregular  fever,  together  with 
a  train  of  characteristic  signs  and  symptoms, 
of  which  the  most  important  are — 

L  Dull,  aching  pain  in  the  loin,  unrelieved 
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by  rest  and  worse  at  night,  with  occasional 
attacks  of  renal  colic  when  caseous  masses 
pass  along  the  ureter.  Renal  pain  is  accom- 
panied and  often  succeeded  for  some  weeks 
or  months  by  pain  in  the  perineum  and  along 
the  urethra  as  a  result  of  irritation  of  the  neck 
of  the  bladder  by  the  tuberculous  urine.  The 
kidney  may  be  enlarged  and  tender  and  the 
ureter  thickened. 

2.  Frequency  of  micturition  and  polyuria. 
These  are  early  signs  and  often  the  only  ones 
at  the  commencement  of  the  disease ;  when 
combined  with 

3.  Intermittent  pyuria  and  the  passage  of 
acid,  hazy  urine  in  which  a  sediment  slowly 
deposits,  the  presence  of  tuberculous  disease 
is  highly  probable.  The  diagnosis  can  only 
be  verified  by  finding  tubercle  bacilli,  or  by 
microscopical  examination  of  films  made  from 
the  centrifugalized  urine  passed  during  the 
twenty-four  hours.  In  doubtful  cases  where 
very  little  pus  and  very  few  baciUi  are  present, 
the  diagnosis  can  only  be  established  by  inocula- 
tion of  a  guinea-pig.  Later  in  the  disease,  when 
cystitis  develops,  the  urine  usually  becomes 
alkaline  from  secondary  infection  and  contains 
an  excess  of  pus. 

4.  Hsematuria  may  be  absent,  slight  or 
profuse.  Unlike  the  hsematuria  associated  with 
renal  calculus,  it  is  an  early  sign  and  seldom 
persists. 

Diagnosis.  It  is  highly  important  that  the 
nature  of  the  disease  and  its  location  should  be 
ascertained  early,  in  order  that  successful 
treatment  by  nephrectomy  can  be  carried  out 
before  the  opposite  kidney  becomes  infected. 
An  accurate  diagnosis  can  only  be  made  in  the 
early  stages,  either  by  the  characteristic  changes 
in  the  appearance  of  the  vireteric  orifice  as 
revealed  by  the  cystoscope,  together  with 
microscopical  examination  of  the  urine  collected 
by  catheterization  of  the  ureters,  or  by  the 
result  of  animal  inoculation. 

Treatment.  When  both  kidneys  are  affected, 
or  when  there  are  tuberculous  foci  elsewhere 
and  the  patient  is  obviously  wasting  rapidly, 
'palliative  treatment  in  the  shape  of  anodynes  and 
urinary  antiseptics  will  meet  the  needs  of  the 
case.  But  where  the  disease  is  unilateral  and 
the  opposite  kidney  is  able  to  carry  on  the 
functions  of  both,  an  early  nephrectomy  gives 
the  only  prospect  of  a  permanent  cure.  Local- 
ised ukeration  of  the  bladder,  secondary  to 
disease  of  one  kidney,  is  not  a  contra-indication 
to  nephrectomy,  as  it  tends  to  heal  after  the 
kidney  has  been  removed.  The  healing  process 
can  also  be  accelerated  by  subcutaneous  in- 
jections of  tuberculin  in  small  doses,  and  by 
lavage  of  the  bladder  with  weak  solutions  of 
perchloride  of  mercury  (1  in  3000)  or  protargol 
(1  in  4000). 


I  Tumours  of  the  Kidney.  —  Renal  tumours 
occur  at  all  ages,  but  perhaps  most  often  before 
five  and  after  forty.  Malignant  tumours  are 
more  common  than  simple.  The  only  simple 
tumours  that  give  rise  to  any  special  symptom 
are — papilloma  of  the  renal  pelvis  and  angioma 
of  the  papillae.  In  both  of  these  the  only 
symptom  is  painless,  intermittent  hsematuria. 
A  diagnosis  is  only  arrived  at  by  exploratory 
nephrotomy. 

Malignant  Tumours  (carcinoma  and  sarcoma) 
arise  either  in  the  suprarenal  gland  or  in  the 
kidney.     The  varieties  are  as  follows — 

1.  Adreno-carcinoma,  developing  from  the 
intratubular  epithelium — highly  malignant  and 
of  very  rapid  growth. 

2.  Hypernephroma  or  adrenal  carcinoma. 
This  arises  in  the  suprarenal  gland  and  invades 
the  kidney ;  it  is  of  slow  growth  and  generally 
occurs  in  adults. 

3.  Sarcoma  occurs  either  (a)  as  a  congenital 
tumour  or  within  the  first  few  months  of  life, 
or  (&)  in  adults.  In  the  first  type  both  kidneys 
are  usually  affected,  in  the  latter,  one  only. 
The  tumours  grow  rapidly  and  attain  a  great 

j  size. 

4.  Teratomata  occur  in  children  and  are 
generally  situated  near  the  hilum  of  the  kidney. 
They  are  composed  of  embryonic  elements, 
striped  muscle  fibres,  sarcomatous  tissue  and 
sometimes  contain  fat,  cartilage  and  bone. 
They   grow   to   an   enormous   size   and   rarely 

!  give  rise  to  metastasis. 

Distinctive  Features  of  a  Renal  Tumour — 
!       1.  The  tumour  lies  behind  the  large  intestine. 
'       2.  As  the  tumour  enlarges  it  comes  in  contact 

with  the  abdominal  wall  at  or  about  the  level 

of  the  umbilicus. 

3.  There  is  usually  an  area  of  resonance 
anteriorly  between  the  tumour  and  the  liver. 

4.  There  is  no  resonance  posteriorly  between 
a  renal  tumour  and  the  spine,  as  there  is  between 
a  splenic  tumour  and  the  spine. 

5.  The  contour  of  a  renal  tumour  is  rounded 
and  generally  longest  in  its  vertical  axis. 

Diagnosis^  A  tumour  of  the  kidney  must 
be  distinguished  from^ 

1.  Splenic  Tumours.  These  move  on  re- 
spiration and  are  movable.  The  spleen  has 
an  anterior  notched  border  and  sharp  margins. 
The  long  axis  of  the  tumour  extends  obliquely 
downwards,  forwards  and  imvards.  The  per- 
cussion note  is  resonant  posteriorly  and  dull 
anteriorly. 

2.  Hepatic  Tumours.  These  are  immediately 
beneath  the  anterior  abdominal  wall  and  have 

'  no  bowel  in  front  of  them.  The  lower  margin 
usually  has  a  sharp  edge. 

3.  Enlargement    of    the     Gall    Bladder     (see 

p.  792). 

4.  Tumours  of  the  Colon  and  Ovary.     There 
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is  usually  little  difficulty  in  recognizing  these 
tumours  by  their  characteristic  features,  and 
by  the  fact  that  the  kidney  can  generally  be 
distinguished  and  separated  from  them. 

Treatment.  The  affected  kidney  and  as  much 
as  possible  of  the  perirenal  fat  should  be  re- 
moved as  soon  as  the  presence  and  the  function 
of  its  fellow  has  been  determined. 

Cysts  of  the  Kidney. — There  are  only  four 
important  varieties  which  require  attention. 

1.  Congenital  Cystic  Disease. — This  condition 
is  bilateral  and  is  usually  associated  with 
cyst  formation  in  other  organs,  particularly 
the  liver.  The  kidneys  retain  their  normal 
outline,  are  often  greatly  enlarged  and  are 
converted  into  cystic  masses,  in  the  walls 
of  which  very  little  secreting  substance  can 
be  found.  In  a  fair  proportion  of  cases  the 
condition  is  only  discovered  at  a  necropsy,  but 
in  the  majority  renal  pain  and  intermittent 
haematuria  are  pronounced  symptoms.  Death 
from    uraemia    usually   takes    place    at   middle 


age. 


2.  Polycystic  Kidney  occurs  in  adults  and  is 
not  infrequently  unilateral.  The  changes  in 
the  kidney  are  of  congenital  origin  and  similar 
to  those  of  congenital  cystic  disease.  The 
signs  and  symptoms  are  practically  iden- 
tical, Avith  the  exception  that  as  only  one 
kidney  is  affected  the  patient  may  attain  old 


age. 


Treatment.  If  a  polycystic  kidney  causes 
inconvenience  on  account  of  its  size,  it  may  be 
removed,  provided  the  opposite  kidney  is 
healthy. 

3.  Simple  Cysts  arise  in  the  renal  cortex. 
They  are  rare,  affect  one  kidney  onl}',  grow 
slowl}^  and  only  cause  symptoms  when  they 
reach  a  large  size. 

Treatment.  If  the  cyst  causes  inconvenience 
it  should  be  incised,  drained  and  packed  Avith 
gauze  until  healing  by  granulation  has  taken 
place. 

4.  Hydatid  Cysts. — These  may  be  situated 
beneath  the  capsule  or  in  the  substance  of  the 
kidney  and  may  ultimately  destroy  the  M'hole 
organ.  The  cyst  may  rupture  into  the  renal 
pelvis  or  into  the  adjacent  viscera,  and,  like 
hydatid  cysts  elsewhere,  it  may  become  inflamed 
and  suppurate. 

Symptoms  are  usually  absent  unless  the  cyst 
becomes  very  large,  or  suppurates,  or  bursts 
into  the  renal  pelvis.  In  the  latter  case  there 
may  be  renal  colic  from  the  passage  of  daughter 
cysts  along  the  ureter  and  hydatid  booklets  may 
be  found  in  the  urine. 

Treatment.  It  is  sometimes  possible  success- 
fully to  enucleate  a  single  cyst,  but  generally, 
and  especially  if  the  kidney  is  greatly  dis- 
organized, nephrectomy  is  necessary. 

C.  A.  R.  N. 


SURGERY   OF   THE   BLADDER 

The  symptoms  that  are  associated  with 
diseases  of  the  bladder  are  few  in  number. 
The  problem  which  is  presented  to  the  practi- 
tioner who  has  to  treat  a  case  of  bladder  disease 
is  first  the  detection  of  the  nature  of  the  disease 
in  question,  and  secondly  its  appropriate 
treatment. 

The  symptoms  of  which  the  patient  complains 
may  be  summed  up  generally  in  the  expression, 
some  abnormality  associated  ivith  urination, 
coupled  perhaps  with  pain  somewhere  in  the 
urinary  tract,  and  possibly  involving  the  lumbar 
and  sacral  regions  as  well. 

An  accurate  diagnosis  can  only  be  arrived 
at  by  the  employment  of  instruments  of  pre- 
cision, and  for  this  purpose,  the  catheter,  the 
sound,  the  separator,  the  cystoscope  and  X-rays 
must  be  called  into  requisition.  In  order  to 
explain  the  exact  Aveight  that  must  be  laid 
upon  the  A-arious  symptoms,  and  the  exact 
mode  of  employing  the  aids  to  diagnosis  AAhich 
are  at  our  disposal,  the  various  bladder  lesions 
Avill  be  enumerated  seriatim, together  A\ith  their 
diagnosis  and  treatment. 

Congenital  Affections  of  the  bladder  are  few 
in  number.  Absence  of  the  bladder  and 
congenital  sacculi  in  connection  AAith  it  are 
rarely  seen,  and  if  operative  measures  are 
demanded  they  can  only  be  undertaken  by 
one  Avho  has  special  experience  of  bladder 
surger3^ 

The  same  remarks  apply  to  ectopia  A^esicse. 
The  attempts  Avhich  liaA^e  been  made  by  many 
surgeons  in  the  past  to  roof  in  the  bladder  have 
invariably  been  only  partially  successful,  be- 
cause it  is  impossible  to  construct  an  artificial 
sphincter.  In  recent  times  Maydl  and  other 
surgeons  haA^e  succeeded  in  implanting  the  base 
of  the  ectopic  bladder  together  Avith  its  ureteric 
openings  into  the  sigmoid  flexure.  The  danger 
of  this  method  largely  depends  on  the  subsequent 
liability  of  the  kidnej^s  to  infection  from  the 
boAvel.  Recent  statistics,  hoAvever,  have  shoAvn 
that  the  mortality,  both  immediate  and  remote, 
has  been  reduced  to  scA^en  per  cent. ;  and  this 
method,  therefore,  may  be  considered  to  be 
applicable  if  not  to  all  at  least  to  many  cases 
of  ectopia  A'esicae. 

Xon-operative  treatment  resolves  itself  into 
keeping  the  parts  clean  and  providing  some 
efficient  absorbent  to  soak  up  the  urine  as  fast 
as  it  is  secreted.  In  some  instances  an  india- 
rubber  shield  or  bottle  may  be  fixed  so  as  to 
catch  some  portion  of  the  urine.  The  patient's 
condition  is,  hoAAever,  usually  so  deplorable  that 
he  is  only  too  Avilling  to  submit  to  any  operation 
Avhich  is  likely  to  relieve  him  of  his  intense 
discomfort. 

Injury  of  the    bladder   through    an   external 
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wound  is  rarely  met  with,  and  must  be  treated 
in  accordance  with  ordinary  surgical  principles. 
A  gunshot  wound,  if  inflicted  with  one  of  the 
small  modern  liigh-velocity  projectiles,  should 
not  be  lightly  interfered  ^^ith.  The  experience 
of  the  South  African  War  showed  that  a  bullet 
might  perforate  both  the  bladder  and  intestine 
without  fatal  consequences.  The  outlook  in 
such  cases  is  grave,  but  in  a  patient  Avho  is 
suffering  from  severe  shock  the  results  of 
abstaining  from  operative  interference  are 
usually  better  than  those  which  will  be 
yielded  by  exploration  of  the  parts  in 
question. 

In  civil  practice  by  far  the  commonest  form 
of  injury  is  rupture  without  external  wound. 
In  many  cases  the  patient,  who  is  drimk, 
blunders  up  against  some  obstacle,  falls  with 
his  abdominal  muscles  lax,  and  the  bladder  is 
ruptured  by  the  impact.  In  this  condition  he 
is  possibly  found  by  some  neighbour  and  taken 
home  to  sleep  off  his  debauch,  and  it  is  not  till 
he  awakes  and  finds  himself  unable  to  pass 
any  water  at  all  or  perhaps  only  a  small  amount 
of  bloody  urine  that  any  suspicion  of  his  injury 
is  entertained.  It  may  be  that  he  has  been 
crushed  and  his  bladder  ruptured,  and  possibly 
his  pehis  is  fractured  in  addition.  In 
either  case  the  two  important  questions  to  be 
determined  are  whether  the  bladder  is  ruptured 
or  not,  and,  if  rupture  has  occurred,  whether  it 
is  intra-  or  extra-peritoneal.  In  either  case 
prompt  treatment  is  necessary,  and  must  be 
undertaken  by  the  practitioner  in  charge  if 
skilled  surgical  assistance  cannot  speedily 
be  obtained,  for  nothing  is  more  certain  than 
that  early  treatment  is  the  only  passport  to 
success.  Every  hour  that  the  patient  remains 
untreated  adds  materially  to  his  danger.  The 
diagnosis  is  usually  sufficiently  determined 
by  the  history  of  the  case  coupled  with  the 
inability  to  pass  Mater,  or  possibly  the  voiding 
of  a  small  amount  of  blood-stained  urine.  It 
is  rarely  if  ever  necessary  or  advisable  to  pass 
an  instrument  with  a  view  to  locating  the  rup- 
ture, or  passing  in  more  fluid  as  has  been  recom- 
mended by  some  writers.  A  small  incision 
above  the  pubes  Avill  be  sufficient  at  first  to 
permit  of  the  exploration  of  the  peritoneal 
surface  of  the  bladder  or,  if  necessary,  of  its 
interior.  After  such  an  incision  no  doubt 
can  remain.  The  rupture  must  be  sewn  up 
Avith  a  Lembert  suture,  and  if  the  urine  has 
found  its  way  under  the  peritoneum  means 
must  be  taken  to  drain  the  subperitoneal 
tissues.  This  can  usually  be  effected  by 
draining  through  the  suprapubic  incision. 
In  rare  instances  it  may  be  advisable  to  drain 
either  through  the  loin  or  even  by  the  peri- 
neum. 

Increase  in  the  size  or  capacity  of  the  bladder 
26* 


can  hardly  be  styled  a  disease.  It  is  a  symp- 
tom of  some  obstruction  at  the  neck  of  the 
bladder,  or  in  the  urethra.  The  cause  must 
be  sought  and  appropriate  treatment  carried 
out.  (See  later  under  The  Prostate  and 
The  Urethra.) 

Diminution  of  the  capacity  of  the  bladder 
not  infrequently  calls  for  treatment.  It  de- 
pends usually  on  an  old  cystitis,  Avhich  may 
have  been  associated  with  ulceration  and 
subsequent  cicatrization  in  all  probability  of 
tubercular  origin.  It  is  possible  that  the 
bladder  may  have  been  injured  at  a  previous 
operation.  Instances  are  recorded  of  pieces  of 
the  bladder  being  removed  during  the  opera- 
tion for  radical  cure  of  hernia.  In  most  of 
these  cases  there  is  but  little  to  be  done  in 
the  way  of  treatment.  The  cause  of  this 
condition  will  probably  not  be  ascertained 
without  having  recourse  to  a  cystoscopic  ex- 
amination, and  the  bladder  may  be  so  small 
as  to  render  an  examination  of  this  kind 
impossible. 

If  a  previous  attack  of  severe  cystitis  appears 
to  be  an  adequate  explanation  of  the  symptoms 
it  is  possible  that  dilatation  of  the  bladder 
by  gradual  hydrostatic  pressure  by  means  of 
a  funnel  and  catheter  or  a  syringe  may  con- 
siderably increase  the  bladder  capacity ;  but 
it  must  be  very  gradually  and  carefully 
carried  out  or  the  mucous  membrane  of  the 
bladder  maj-  be  split.  If  the  diminution  in 
size  is  due  to  the  cicatrization  of  a  tubercular 
ulcer,  but  little  good  can  be  expected  from 
such  treatment. 

Foreign  Bodies  in  the  bladder  often  give 
rise  to  very  anomalous  symptoms,  especially 
if  they  have  been  introduced  from  erotic 
motives.  In  this  case  the  patient  is  almost 
sure  to  conceal  the  cause  of  trouble,  even  if 
he  suspects  its  true  cause.  Should  the  practi- 
tioner meet  with  such  a  case,  diagnosis  Avill 
present  considerable  difficulty.  In  the  early 
stages  symptoms  will  probably  be  entirely 
absent.  "  If  the  patient  applies  for  treatment, 
it  will  be  because  he  knows  he  has  a  foreign 
body  in  his  bladder,  which  he  desires  to  be 
removed,  and  for  this  purpose,  the  aid  of  the 
surgeon  should  be  sought.  If  an  early  removal 
is  not  effected,  bladder  irritability  is  bound 
to  ensue  later  on.  Sepsis  and  phosphatic 
deposits  in  the  bladder  will  occur,  and  skilled 
treatment  will  be  needed  to  remove  this  con- 
dition. 

Retention  of  Urine  is  by  far  the  commonest 
abnormality  of  the  urinary  organ  that  the 
practitioner  is  called  upon  to  treat.  In  no 
part  of  his  Avork  is  an  accurate  diagnosis  more 

:  imperatively  demanded. 

I       The  following  tabular  statement  summarizes 
the  causes  of  retention — 


GENERAL  SURGERY 


810 


URETHRAL   STRICTURE 


1.  Mechanical 


2.  Nervous 


3.  Infective 


{  Stricture  of  the  urethra. 
I  Enlarged  prostate. 
I  Calculus  impacted,  possibly  in 
}       the  urethra  or  neck  of  the 
]       bladder. 

1  Tumour  in  the  bladder. 
I  Abscess  in  or  near  urethra  or 
I       bladder. 

I  Hysteria  and  habit  spasm. 
I  Reflex,  i.  e.  after  operations. 
-{  True  nervous  affections   such 

as   injuries   and  diseases  of 

the  spinal  cord, 
f  Bacteriuria  and  cvstitis  sener- 
\      ally. 


The  above  causes  will  now  be  considered  more 
in  detail. 

True  Urethral  Stricture  depends,  as  is  well 
known,  on  the  cicatricial  contraction  which  has 
resulted  from  old  inflammation  and  is  usually 
a  sequel  of  gonorrhoea ;  and  when  it  gives  rise 
to  an  attack  of  retention  must  be  relieved  by 
the  passage  of  an  instrument.  All  but  the 
worst  types  of  stricture  are  capable  of  complete 
and  permanent  cure  if  they  are  incised  (external 
or  internal  urethrotomy) ;  and  after  the  im-, 
mediate  trouble  caused  by  the  retention  has 
been  temporarily  relieved,  the  question  of 
complete  cure  should  be  carefully  considered. 
For  this  purpose  a  graduated  steel  sound  should 
be  passed  daily  for  some  months,  in  fact  until 
the  tendency  to  recontraction  has  completely 
disappeared. 

Many  of  the  slighter  varieties  of  stricture, 
complicated  as  they  often  are  by  much  congestion 
and  swelling  of  the  part,  readily  yield  to  the 
passage  of  instruments,  though  it  is  difficult 
to  lay  down  any  absolute  rule  as  to  how  often 
the  instrument  should  be  passed.  In  some 
instances  half  a  dozen  or  a  dozen  passages  at 
intervals  of  three  or  four  days  or  a  week  will 
suffice.  If,  however,  the  stricture  does  not 
yield  to  this  method  of  treatment,  coupled  with 
the  administration  of  ordinary  diluents,  alkalies 
and  antiseptics  such  as  urotropin,  hetralin,  etc., 
steps  should  at  once  be  taken  to  consider 
whether  operative  interference  is  or  is  not 
desirable.  If  the  patient  is  old  and  feeble, 
the  stricture  of  long  standing,  and  the  condition 
of  the  kidneys  is  doubtful,  it  may  be  better 
to  remain  content  with  the  passage  of  an 
instrument  at  intervals.  The  operation  of 
urethrotomy  is,  however,  attended  in  skilled 
hands  by  such  good  results,  both  immediate 
and  remote,  that  there  are  few  patients  in  whom 
it  may  be  regarded  as  inadmissible.  Each  case 
must  be  decided  on  its  merits. 

It  may  be  well  at  this  point  to  discuss  the 
special  steps  that  must  be  taken  to  purify  the 
patient  as  well  as  the  instruments  with  which 


he  is  treated.  The  healthy  urethra  contains 
but  few  organisms,  and  these  are  situated  as 
a  general  rule  close  to  the  urethral  orifice.  If 
the  retention  is  a  chronic  affair  the  bladder 
may  be  septic  before  any  instrument  has  been 
passed.  In  any  case  all  that  can  be  done  to 
the  patient  is  to  carefully  wash  the  orifice  of 
the  penis  with  soap  and  water  with  the  addition 
of  a  weak  antiseptic.  Powerful  antiseptics 
are  too  irritating  and  therefore  inadmissible. 
There  are  various  methods  in  vogue  for  cleans- 
ing urethral  instruments.  Boiling  is  by  far 
the  simplest.  Its  only  disadvantage  being  that 
soft  catheters  are  injured  by  repeated  boiling. 
Sterilized  glycerine  is  perhaps  the  best  lubricant. 
It  mixes  readily  with  the  water  and  is  readily 
washed  out  of  the  urethra  by  the  next  act  of  mic- 
turition. If  a  stricture  is  treated  by  graduated 
steel  bougies  many  difficulties  are  avoided. 
There  is  no  unseen  interior  of  the  catheter  to 
contain  unknown  septic  products,  and  the  metal 
instrument  is  not  injured  by  boiling.  If  the 
walls  of  the  bladder  are  atonic  a  catheter  must 
be  employed  and  correspondingly  increased 
care  is  demanded.  Unless  the  bladder  is  very 
foul  it  is  rarely  advisable  to  wash  it  out  for  the 
purpose  of  cleaning  it.  It  soon  resumes  its 
natural  purity  when  the  obstruction  to  the 
urinary  outflow  is  removed. 

The  diagnosis  of  enlarged  prostate  is  not  as 
a  rule  difficult.  The  bladder  capacity  is  gener- 
ally enlarged,  and  the  patient  usually  has  partial 
or  complete  retention.  The  age  of  the  patient, 
coupled  \\ith  some  prostatic  swelling  per  rectum, 
and  a  difficulty  on  entering  the  bladder  with 
a  catheter,  completes  the  diagnosis.  A  decision 
should  be  promptly  come  to  as  to  whether  an 
operation  for  its  complete  removal  should  be 
attempted,  or  regular  catherization  recom- 
mended. If  the  patient's  health  is  good,  there 
is  no  question  of  the  advisability  of  recom- 
mending removal.  It  is  the  only  method 
of  treatment  by  which  natural  urination  can 
be  restored,  and  the  result  when  undertaken 
early  is  both  perfect  and  permanent.  Wliether 
the  perineal  or  suprapubic  route  should  be 
employed  must  depend  on  the  surgeon  who 
operates.  The  author  unhesitatingly  recommends 
the  suprapubic.  It  has  the  great  advantage  of 
enabling  the  surgeon  to  see  exactly  what  he  is 
doing,  and  to  treat  if  necessary  any  diseased 
condition  of  the  bladder  which  might  otherwise 
be  overlooked. 

It  is  well  to  bear  in  mind  that  in  a  certain 
number  of  cases  of  enlarged  prostate  the 
increase  in  size  is  due  to  malignant  disease. 
The  distinction,  however,  between  an  innocent 
and  malignant  prostate  may  present  consider- 
able difficulty.  The  malignant  prostate  is 
usually  harder,  firmer,  more  irregular  in  out- 
line  and   more  resistant   when  examined  per 
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rectum.  It  rapidly  increases  in  size  and  no 
permanent  benefit  can  possibly  result  from 
removing  it. 

If  catheterization  is  to  be  employed  in  place 
of  operative  treatment,  the  patient  or  his  atten- 
dant must  be  well  drilled  in  the  technique  of 
cleanliness,  and  the  instrument  should  not  be 
employed  more  often  to  start  with  than  is 
necessary  to  keep  the  bladder  empty.  The 
patient  should  always  be  advised  to  try  and 
try  again  to  void  his  urine  as  far  as  he  can 
in  order  to  keep  his  muscles  in  order.  Once  he 
yields  to  the  dictates  of  laziness  and  has  fre- 
quent recourse  to  the  catheter,  he  is  unlikely 
to  regain  his  natural  power  and  his  chances  of 
infection  are  increased.  If  the  bladder  becomes 
infected  it  must  be  treated  bj'  local  irrigation 
coupled  with  a  few  drops  of  nitrate  of  silver 
five  grains  to  the  pint.  In  some  instances  a 
few  drops  of  the  solution  may  be  left  in  the 
bladder  with  advantage. 

The  patient's  resistance  to  sepsis  may  be 
increased  by  the  administration  of  a  suitable 
vaccine  made  from  his  own  secretions.  If, 
however,  his  temperature  rises  and  his  desire 
for  urination  become  frequent,  there  is  but  one 
form  of  treatment  likely  to  prove  useful. 
The  bladder  must  be  opened  and  drained. 
Excellent  results  may  be  obtained  by  the 
method  if  it  is  not  too  long  delayed. 

Calculus  in  the  bladder  rarely  attains  to  the 
enormous  size  of  some  of  the  specimens  in  our 
museums.  It  is  now  detected  and  removed  early ; 
if  small  by  lithotrity,  but  if  it  be  too  large  for 
this  method  and  if  it  is  associated  with  any 
other  diseased  condition  of  the  bladder  such  as 
enlarged  prostate,  it  can  be  easily  extracted 
by  the  suprapubic  route. 

An  X-ray  photograph  is  a  more  certain 
method  of  diagnosis  than  the  sound,  and  has 
the  further  merit  of  not  alarming  the  patient 
nor  affording  any  chance  of  infecting  his  bladder. 

It  is  rare  that  a  Tumour  of  the  bladder  is  a 
cause  of  retention,  and  still  rarer  that  retention 
is  the  first  sign  of  its  existence. 

Bleeding  at  the  end  of  micturition,  preceded 
by  the  passage  of  some  clear  urine,  is  an  almost 
infallible  sign  of  tumour.  If  the  tumour  gives 
rise  to  retention,  its  radical  treatment  must  at 
once  be  considered.  Such  cases  demand  sur- 
gical treatment,  and  can  hardly  be  dealt  with. 
in  the  ordinary  course  of  practice. 

An  Abscess  or  other  inflammatory  SAvelling 
at  the  neck  of  the  bladder  or  anywhere  in  the 
course  of  the  urethra  is  not  likely  to  be  difficult 
of  diagnosis.  It  must  be  dealt  with  promptly 
by  incision  after  the  introduction  of  an  instru- 
ment to  make  clear  the  exact  situation  of  the 
urethra,  which  is  often  diverted  by  the 
swelling,  and  to  ensure  that  no  serious  damage 
is  inflicted  on  the  urethra  in  the  course  of  the 


incision.  Should  it  be  impossible  to  locate  the 
exact  situation  of  the  abscess,  an  incision  should 
be  made  in  the  centre  of  the  perineum  as  far  as 
the  neck  of  the  bladder,  which  should  be  lightly 
divided.  Such  swellings  are  usually  prostatic 
in  origin  and  speedily  clear  up  after  incision. 
Delay  should  never  be  countenanced  or  the 
abscess  may  burst  into  the  rectum  as  well  as 
into  the  urethra  and  leave  a  sinus  which  is 
very  difficult  to  heal. 

Hysteria  and  Habit  Spasm  must  be  treats 
by  persuasion,  and  catheterism  never  practised 
except  as  a  last  resource.  A  half -grain  sup- 
pository of  the  extract  of  belladonna  in  some 
cases  acts  like  a  charm. 

The  retention  after  spinal  injuries,  which 
is  really  a  condition  of  overflow  owing  to  a 
lack  of  expulsive  power,  must  be  treated  by 
regular  catheterization.  It  will  need  all  the  skill 
of  the  practitioner  to  avoid  sepsis,  which  is  sooner 
or  later  almost  inevitable.  On  the  slightest  in- 
dication of  sepsis,  the  bladder  should  be  carefully 
washed  out  with  sterilized  saline;  one  drachm 
of  ordinary  salt  to  a  pint  of  water  is  sufficient 
for  all  practical  purposes.  The  urethra  should 
be  well  irrigated  at  the  same  time,  after  which 
fifteen  minims  of  a  five  per  cent,  solution  of 
silver  nitrate  should  be  introduced  into  the 
bladder  and  allowed  to  remain  there.  This 
may  be  repeated  if  necessary. 

The  same  method  of  treatment  should  be 
employed  in  the  chronic  spinal  lesions  of  tabes, 
sclerosis,  etc.  These  conditions  are,  however, 
more  amenable  to  satisfactory  treatment,  as 
in  their  earlier  stages  at  any  rate  the  expulsive 
power  is  not  wholly  absent.  The  application 
of  the  constant  current  is  often  of  considerable 
assistance.  A  current  strength  of  five  milli- 
amperes  is  usually  well  borne.  The  negative  pole 
should  be  placed  on  the  pubes  and  the  positive 
on  the  sacrum. 

Eacteriuria  and  Cystitis  are  rarely  in  their 
slighter  forms  a  cause  of  retention.  It  is  only 
when  large  quantities  of  ropy  mucus  and 
blood  are  passed,  and  great  pain  is  present, 
that  retention  ever  occurs.  Catheterization 
should  never  be  employed  unless  the  condition 
urgently  demands  it,  and  the  bladder  requires 
regular  washing  out  in  order  to  alleviate  pain, 
or  to  reduce  the  chances  of  septic  absorption.  It 
cannot  be  too  forcibly  insisted  that  the  first  duty 
of  the  practitioner  is  to  discover  the  organism 
that  has  given  rise  to  the  cystitis.  He  must  not 
be  content  with  the  diagnosis  of  cystitis.  A 
vaccine  prepared  from  the  originating  or 
master  organism  will  often  effect  a  cure  when 
all  other  means  have  failed.  It  is  well  to  bear 
in  mind  that  bacillus  coli  is  almost  invariably 
present  in  these  cases,  but  it  often  is  not  the 
prime  cause  of  the  cystitis,  and  it  may  tax  all 
the     skill    of    an     experienced     bacteriologist 
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to  find  the  master  organism.  The  author  has 
on  several  occasions  referred  to  an  instance 
of  this  sort  in  which  he  removed  an  enlarged 
prostate  from  a  patient  whose  urine  swarmed 
with  bacillus  coli  and  streptococcus,  but  the 
cystitis  remained.  It  was  not  until  a  few 
pyocyaneus  organisms  were  discovered  in  the 
urine  and  a  vaccine  made  from  them  that  the 
patient,  who  had  been  a  martyr  to  cystitis 
for  some  months,  was  cured.  When  the 
pyocyaneus  vaccine  was  injected  a  permanent 
cure  was  effected  in  a  fortnight. 

Incontinence,  as  has  already  been  stated,  is 
a  result  of  the  overflow  of  urine  from  an  over- 
full bladder.  It  is  usually  a  result  of  enlarged 
prostate,  and  Avhen  this  is  the  case  must  be 
treated  by  the  methods  that  have  already  been 
described  in  connection  with  that  disease. 

In  old  people  of  both  sexes,  however,  in- 
continence often  results  from  mere  muscular 
weakness.  In  such  cases  it  is  rarely  constant 
in  amount  day  by  day.  It  varies  with  the 
health,  the  appetite  and  the  food,  and  is  rather 
of  the  nature  of  a  slight  leak  than  a  regular 
and  complete  condition  of  incontinence.  It 
is  very  distressing  to  the  patient,  who  is  often 
in  the  enjoyment  of  fair  health  and  in  possession 
of  all  his  other  faculties.  Such  patients  should 
be  encouraged  to  be  careful  to  empty  com- 
pletely the  bladder  at  each  act  of  micturition. 
They  think  they  do  so,  but  such  is  not  the  case. 
Their  acuteness  of  bladder  sensibility  has 
disappeared,  and  they  are  no  more  responsive 
to  the  stimulating  effect  of  urine  in  the  bladder 
than  they  are  to  being  tickled  on  the  skin. 
The  application  of  a  constant  current  at  intervals 
is  oftentimes  a  help  to  them.  If  not,  a  urinal 
should  be  worn,  but  they  should  be  instructed 
not  to  rely  on  it,  but  only  to  use  it  in  dire 
emergency.  In  women  a  pessary  constructed 
of  a  piece  of  a  rubber  sponge  and  inserted  in 
the  vagina  is  often  of  considerable  help  in 
enabling  them  to  retain  their  urine.  Old 
women  with  atrophied  vaginae  may  find  it 
difficult  to  retain.  In  younger  women  who  have 
borne  children  and  often  complain  of  this  con- 
dition it  usually  affords  complete  relief. 

The  Enuresis  of  childhood  usually  vanishes 
when  appropriate  treatment  in  the  shape  of 
waking  the  child  up  at  proper  intervals  is 
practised  ;  if  not,  the  application  of  the  constant 
current  as  before  described  is  generalh'  a 
satisfactory  mode  of  treatment.  Any  reflex 
cause  such  as  constipation,  Avorms,  etc.,  should 
be  carefully  searched  for  and  removed. 

Haematuria  always  demands  a  careful  in- 
vestigation in  order  to  locate  its  exact  site 
and  determine  its  cause.  It  is  never  a  disease 
per  se.  It  is  an  indication  of  some  diseased 
condition  that  must  be  found  and  treated. 

Its   relation   to    bladder  injury   has   already 


been  discussed  and  appropriate  treatment 
described.  If  it  is  due  to  infection,  the  symp- 
toms of  infection  already  referred  to^  \\i\\ 
dominate  the  situation  and  the  haematuria  is 
merely  an  incident  in  the  case. 

As  an  indication  of  tumour,  either  innocent 
or  malignant,  haematuria  has  already  been 
alluded  to.  The  exact  diagnosis  can  only  be 
made  with  the  aid  of  the  cystoscope,  and  the 
methods  of  complete  removal  of  the  tumour 
are  beyond  the  scope  of  this  article.  There 
are  instances,  however,  in  which,  though  the 
tumour  has  been  diagnosed,  its  removal  for 
one  cause  or  another  has  been  negatived,  yet 
the  patient  is  suffering  severely  from  pain  and 
loss  of  blood.  Careful  treatment  can  do  much 
to  alleviate  the  patient's  suffering.  The  bleed- 
ing may  often  be  controlled  by  large  doses  of 
ergot,  or  in  some  instances  by  the  injection  of 
ferropyrin  in  ten  per  cent,  solution.  One  drachm 
may  be  left  in  the  bladder  after  washing  out 
with  hot  water  at  120°  F. 

Where  extreme  strangur}^  supervenes  there 
is  nothing  to  be  done  but  to  open  the  bladder, 
preferably  by  the  suprapubic  route.  These 
growths  are  liable  to  undergo  partial  sloughing, 
and  the  removal  of  parts  of  the  growth  coupled 
with  the  local  application  of  styptics  is  the  only 
means,  if  morphia  is  to  be  avoided,  of  affording 
temporary  relief. 

Other  causes  of  haematuria  from  the  bladder 
are  enlarged  prostate,  varicose  veins,  cirrhosis, 
tubercle  and  filaria.  If  enlarged  prostate  is 
the  cause,  it  is  prostate  to  which  the  treatment 
must  be  directed.  Varicose  veins  are  rare  but 
not  unknown,  and  should  they  give  rise  to 
severe  bleeding,  the  bladder  must  be  opened 
and  the  clot  cleared  out.  Indeed,  it  may  be 
safely  stated  that  bladder  haemorrhage  of 
uncertain  origin  should  always  be  thus  treated 
if  the  blood  cannot  be  removed  by  Mashing 
out  the  bladder,  for  the  accumulation  of  blood 
in  the  bladder  is  always  a  dangerous,  often  a 
fatal,  condition.  The  haemorrhage  of  cirrhosis 
tubercle  or  bilharzia  rarely  give  rise  to  much 
trouble.  It  is  merely  an  incident  in  these 
diseases. 

The  subject  of  Urinary  Tuberculosis,  so  far  as 
treatment  is  concerned,  must  now  be  regarded  as 
far  more  hopeful  than  was  formerly  the  case. 
It  is  impossible  to  speak  of  the  diagnosis  from 
the  bladder  standpoint  alone.  It  is  essentially 
a  disease  of  the  urinary  tract  and  rarely  has 
for  its  starting-point  the  bladder.  In  the  male 
in  many  cases  it  starts  in  the  epidichTiiis, 
invades  the  prostate  and  then  attacks  the 
bladder.  In  the  female  it  is  more  often  the 
kidney  that  is  the  first  part  of  the  urinary  tract 
to  be  attacked  and  the  bladder  follows  later. 
This  same  sequence  of  events  may  occur  in 
the  male  as  Avell.     Bearing  these  points  in  mind, 


GENERAL   SURGERY 


813 


EXAMINATION   OF  THE   URETHRA 


the  next  question  to  be  determined  is,  what 
are  the  signs  that  the  bladder  is  invaded  ? 
The  first  symptom  is  usually  frequency  of  mic- 
turition, coupled,  perhaps  from  the  first,  or 
followed  soon  after  by  the  presence  of  pus  and 
occasionally  of  blood  as  well  in  small  amount 
in  the  urine. 

The  diagnosis  is  made  provisionally  by  finding 
some  evidence  of  old  tubercle  elsewhere  in  the 
body  in  addition  to  the  urinary  trouble.  It  is 
absolutely  established  by  the  presence  of  tubercle 
bacilli  in  the  urine.  In  cases  of  doubt,  some  of 
Koch's  old  tuberculin  should  be  administered. 
The  patient's  temperature  should  be  practically 
normal  when  the  dose  is  given — -001  c.c.  If 
no  reaction  occurs  a  second  dose  should  be 
given  two  days  later — -002  c.c,  and  if  no  reac- 
tion still  occurs,  a  third  dose  after  two  days 
interval  "005  c.c.  If  no  reaction  occurs  after 
this  amount  has  been  administered  it  may  be 
assumed  that  the  patient  is  not  suffering  from 
urinary  tuberculosis. 

Treatment  must  be  both  local  and  general. 
The  general  treatment  is  carried  out  by  injections 
of  Koch's  new  tuberculin  ;  -y  Joo  ^S-  is  admin- 
istered, and  a  second  dose  a  Meek  later. 
The  dose  is  then  gradually  increased  each  week 
until  5^  mg.  is  reached.  These  injections 
should  be  administered  once  a  week  for  some 
months,  with  occasional  intervals  of  a  fortnight 
or  three  weeks  about  every  three  months. 
At  the  same  time  the  patient's  general  health 
should  be  attended  to.  Plenty  of  fresh  air 
and  food  must  be  prescribed,  and  urinary 
antiseptics  administered  as  well,  especially  if 
the  infection  is  a  mixed  one.  It  is  possible 
that  a  vaccine  may  be  demanded  at  the  same 
time  for  some  other  organisms  that  may  be 
present  in  the  urine. 

It  is  perhaps  going  too  far  to  say  that  a  cure 
can  often  be  effected.  It  is,  however,  quite 
certain  that  most  of  the  symptoms  may  dis- 
appear, and  the  patient  be  restored  to  health 
so  far  as  clinical  signs  and  symptoms  are 
concerned  for  some  years  at  any  rate. 

W.  B.  C. 


DISEASES    OF    THE    URETHRA 

Methods  of  Examination.  These  include  in- 
spection, palpation,  instrumentation  and  detailed 
investigation  of  the  source  and  nature  of  urethral 
discharge  and  threads. 

Instrumentation.  In  this  connection  a  com- 
plete revolution  of  method  has  taken  place  in 
the  last  ten  years.  The  normal  urethra  swarms 
with  bacteria  in  its  first  inch  or  so  but  higher 
up  it  is  sterile.  It  has  been  proved  that  it  is 
quite  easy  to  sterilize  the  urethra  for  a  short 
time  by  means  of  antiseptic  washes.  If  this 
is  not  done  before  instrumentation  bacteria  will 


be  pushed  up  by  the  instrument  and  planted 
in  the  deep  urethra  and  bladder.  It  may  there- 
fore be  laid  down  as  an  absolute  rule  of  practice 
that  no  instrument  should  be  passed  up  the  urethra 
until  the  anterior  urethra  has  been  well  flushed 
with  an  antiseptic  lotion.  The  best  antiseptic 
wash  is  oxycyanide  of  mercury,  1  part  in  4000 
of  water,  but  if  that  cannot  be  obtained  boracic 
lotion  may  be  used.  The  wash  is  made  up  in 
a  douche  tin  or  bag  and  suspended  three  to 
four  feet  above  the  level  of  the  patient's  urethra. 
To  the  tubing  of  the  douche  tin  is  attached  a 
urethral  nozzle  and  shield  of  which  there  are 
many  forms  on  the  market. 

A  pint  or  more  of  the  wash  is  allowed  to 
flow  into  the  urethra  through  the  nozzle  up 
against  the  compressor  urethrae,  whence  it 
rushes  back  again  and  out  around  the  mouth 
of  the  nozzle,  which  is  not  allowed  to  block 
the  urethra  completely.  The  hands  of  the 
operator  must  be  sterilized  and  the  meatus 
and  the  glans  penis  cleansed  with  soap  and 
water.  An  antiseptic  lubricant  must  be  at 
hand.  The  ideal  lubricant  is  glycerine  20  parts, 
tragacanth  2  parts,  sterilized  distilled  water 
100  parts  and  oxycyanide  of  mercury  ^  part. 
This  is  put  up  in  large  tin  squeeze  tubes. 
Another  good  lubricant  is  vaseline,  which  can 
be  sterilized  by  heat  and  put  up  in  similar 
tins. 

All  urethral  instruments  will  withstand 
sterilization  by  heat  except  those  made  of 
gum-elastic.  Modern  gum-elastic  instruments 
wUl,  however,  withstand  boiling  water  for  a 
time,  so  that  in  emergency  the  practitioner  is 
advised  always  to  boil  his  instruments. 

For  repeated  use  gum-elastic  catheters  after 
they  have  been  rinsed  clear  of  lubricant  can  be 
rendered  sterile  by  a  twenty-four  hours'  soak- 
ing in  1  in  1000  corrosive  sublimate  aqueous 
solution. 

Examination  to  detect  the  Source  of  Threads 
and  Pus.  The  patient  must  have  held  water 
for  some  hours.  The  anterior  urethra  (as  far 
as  the  compressor)  is  washed  out  into  a  clean 
glass  and  inspection  made  to  detect  pus  and 
threads.  When  the  washings  come  away  clear 
the  patient  is  asked  to  pass  water  into  two 
glasses.  If  both  are  clear  the  deep  urethra  is 
free.  If  the  first  contains  haze  and  threads 
and  the  second  is  clear  the  deep  urethra  is 
I  inflamed.  If  both  are  cloudy  the  bladder  is 
also  inflamed.  If  the  cloud  disappears  on  the 
addition  of  acetic  acid  it  consists  of  phosphates 
and  not  of  pus. 

How  to  Ancesthefize  the  Urethra.  The  best 
drug  is  novocaine  nitrate  in  strengths  of  two 
to  four  per  cent,  in  distilled  water.  Suck  up 
a  drachm  of  this  solution  into  a  boiled  stylo- 
i  filler,  inject  it  into  the  urethra,  and  get  the 
patient   to    hold    it   in   for   some    minutes    by 
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grasping  the  penis  with  the  thumb  and  fore- 
finger. The  deep  urethra  can  be  desensitized  by 
gently  stroking  some  of  the  solution  through  the 
compressor  with  a  finger  placed  in  the  perineum 
on  each  side  of  the  bulb.  Novocaine  is  ten 
times  less  toxic  than  cocaine. 

Never  use  cocaine  for  the  urethra.  The  deep 
uretlira  is  the  most  sensitive  absorbing  mucous 
membrane  in  the  body.  Many  deaths  have 
been  reported  from  the  use  of  cocaine  in  the 
urethra,  half  a  grain  being  a  fatal  dose. 

Congenital  Malformations.  The  last  inch  of 
the  urethra  may  lack  a  floor,  a  condition  termed 
hypospadias.  In  such  cases  the  meatus  is 
often  a  mere  pin-hole  which,  if  neglected,  will 
lead  to  double  hydronephrosis.  It  should 
therefore  always  be  cut  and  an  opening  of 
sufficient  size  formed. 

Blind  pits  lined  bj"  epithelium,  termed  "  para- 
urethral follicles,"  are  common  defects.  Their 
mouths  open  on  the  glans  penis  just  within 
or  just  outside  the  meatus.  Rarety  they  open 
at  the  junction  of  the  glans  with  the  prepuce. 
Thej^  may  be  several  inches  deep  and  are  of 
practical  importance  as  they  tend  to  harbour 
the  gonococcus  with  great  tenacity.  In  fact 
such  infected  follicles  can  only  be  destroyed 
with  caustic  or  the  actual  cautery.  If  the 
tissues  round  them  become  indurated,  these 
infected  follicles  are  usually  mistaken  for  a 
chancre.  Theii'  real  nature  becomes  evident 
when  a  hole  is  found  in  their  centre  which  will 
admit  a  probe,  and  from  which  pus  and  gono- 
cocci  exude. 

Rupture  of  the  Urethra. — Rupture  of  the 
urethra  in  the  region  of  the  triangular  ligament 
occurs  in  boys  who  have  fallen  astride  a  beam ; 
less  commonly  rupture  behind  the  triangular 
ligament  occurs  in  adults  suffering  from  fractured 
pelvis. 

Inspection  reveals  blood  issuing  from  the 
urethra,  and  extravasation  of  blood  into  the 
forepart  of  the  perineum  and  scrotum.  If  the 
rupture  is  incomplete  the  patient  may  be  able 
to  pass  blood-stained  urine,  but  if  complete  lie 
is  usually  unable  to  pass  any  water  at  all. 

Never  proceed  to  examine  such  a  patient 
with  an  instrument  until  all  preparations  have 
been  made  for  an  operation.  Anaesthetize  the 
patient  and  then  make  an  attempt  to  pass  a 
catheter  into  the  bladder.  If  it  goes  in  easily 
the  rupture  is  incomplete.  Tie  the  catheter 
in  and  leave  it  a  week  if  possible. 

If  it  fails  to  enter  the  bladder  cut  down  in 
the  middle  line  of  the  perineum  between  the 
anus  and  root  of  the  scrotum  on  to  the  end  of 
the  catheter.  If  the  upper  end  of  the  urethra 
can  be  found  pass  the  catheter  on  into  the 
bladder  and  reunite  the  cut  end  of  the  urethra 
around  the  catheter  with  catgut  stitches.  If 
the  upper  end  cannot  be  found  a  second  opera- 


tion must  be  performed  when  further  help  has 
been  obtained. 

In  either  case  leave  the  perineal  wound  open 
so  as  to  permit  the  drainage  of  blood  and  urine. 
Some  authorities  advise  that  the  bladder  be 
drained  suprapubically,  asserting  that  in  this 
way  a  stricture  is  avoided.  A  troublesome 
stricture  tends  to  form  at  the  site  of  suture 
unless  the  after-treatment  is  carefully  attended 
to. 

Ajter-Treatment.  The  catheter  is  left  in  for 
seven  days  and  is  then  removed.  A  urethral 
wash  is  administered  and  a  steel  bougie  gently 
passed  into  the  bladder.  This  is  repeated  every 
week  for  a  month,  every  fortnight  for  a  month, 
and  then  once  a  month  for  a  year  or  more. 
A  uro tropin  mixture  should  be  taken  for  twenty- 
four  hours  before  and  after  the  passage  of  the 
bougie. 

Urethral  Calculus. — Urethral  calculi  are  usu- 
ally of  renal  origin,  but  they  may  come  from 
the  prostate.  In  the  adult,  the  ureter  being 
narrower  than  the  uretlira  a  urethral  calculus 
will  usually  pass.  As  it  does  so  it  may  set  up 
temporary  retention  of  urine  and  even  a  urethral 
discharge.  In  children,  the  urethra  being 
narrower  than  the  ureter,  a  calculus  will 
usually  become  impacted  either  at  the  neck 
of  the  bladder  or  a  short  distance  from  the  tip 
of  the  penis.  In  the  first  case  the  stone  should 
be  gently  pushed  back  into  the  bladder  with 
a  lithotrite,  crushed  and  evacuated.  In  the 
second  case  a  longitudinal  incision  should  be 
made  in  the  floor  of  the  urethra  directly  over 
the  stone,  the  stone  extracted  and  the  wound 
closed  with  a  few  catgut  stitches.  Such  wounds 
heal  rapidly  in  a  few  days. 

Chronic  Inflammation.  —  Properly  to  under- 
stand the  diseases  of  the  urethra  the  student 
must  conceive  the  urethra  as  an  epithelial  tube 
surrounded  by  a  vascular  fibrous  and  mviscular 
coat.  The  epithelium  tends  to  send  offshoots 
into  the  surrounding  tissues.  These  may  be 
simple  tubes  in  which  case  they  are  called 
lacunae  of  Morgagni,  or  the  tubes  may  branch 
and  rebranch  so  as  to  form  racemose  glands  of 
varying  sizes.  These  glands  are  the  glands  of 
Littre  and  the  glands  of  Cowper. 

Chronic  inflammation  is  generally  due  to 
infection  with  the  gonococcus.  After  the  acute 
stage  of  the  mrethritis  is  over  the  gonococcus 
tends  to  linger  in  certain  places.  It  may  linger 
in  a  patch  of  the  subepithelial  layer  of  fibrous 
tissue,  setting  up  a  chronic  hjrperaemia  with  in- 
creased proliferation  of  tissue  cells.  The  part 
thus  affected  when  viewed  by  the  urethroscope 
is  seen  as  a  hj^ersemic  patch  which  fails  to  dilate 
properly  when  air  is  forced  into  the  tube.  It 
is  caUed  a  sojt  stricture  and  is  seen  during  the 
early  months  of  a  chronic  urethritis.  Such  a 
soft   stricture   should   be   slowly   dilated   up  to 
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45  F.  with  a  KoUmaun's  dilator,  and  it  will 
then  disappear  completely.  If  it  is  neglected 
in  the  early  stages  it  will  lead  inevitably  after 
months  or  years  to  a  hard  fibrous  stricture.  The 
hypersemia  disappears,  the  epithelium  becomes 
smooth  and  flattened,  and  the  fibrous  tissue 
progressively  contracts  till  only  a  pin-point  can 
be  seen  surrounded  by  a  glistening  ring  of 
fibrous  tissue.  If  the  patch  involves  only  a 
small  portion  of  the  wall  a  crescent-like  stricture 
is  formed  on  one  side  of  the  canal  and  the 
canal  is  not  narrowed  to  nearly  so  great  an 
extent.  In  a  few  cases  a  long  tunnel  stricture 
is  formed  which  can  be  felt  from  the  outside. 

The  gonococcus  may  also  linger  in  a  lacuna 
of  Morgagni,  or  in  the  lumen  of  a  gland  of 
Littre.  In  the  early  stages  such  infected 
lacunae  are  seen  with  their  mouths  surrounded 
by  a  hj^ersemic  ring,  with  pus  issuing  from 
them,  and  with  the  deeper  parts  of  the  gland 
forming  a  bulge  in  the  wall  of  the  canal.  If 
large  these  infected  glands  extend  into  the 
corpus  spongiosum,  and  can  easily  be  felt 
against  a  steel  bougie  as  it  lies  in  the  urethra. 
They  may  sometimes  be  cured  by  regular 
massage  of  the  anterior  urethra  on  to  a  steel 
bougie,  but  they  are  most  quickly  got  rid  of 
by  destruction  with  silver  stick,  or  the  actual 
cautery  applied  under  the  guidance  of  the  eye 
through  a  urethroscopic  tube.  No  cures  of 
chronic  urethritis  are  more  startling  than  these. 
One  treatment  may  be  sufficient  to  cure  a 
relapsing  gleet  of  many  years'  standing. 

If  the  mouth  of  such  an  infected  gland  be- 
comes blocked  an  abscess  ^Aall  form.  This  may 
burst  into  the  urethra  and  resolve,  or  it  may 
also  burst  externally  and  lead  to  a  fistula. 
Such  fistulse  may  persist  as  tracks  lined  with 
granulation  tissue  or  may  become  lined  with 
epithelium.  Urine  escapes  through  them  during 
the  act  of  micturition.  Infection  of  glands 
deep  in  the  perineum  may  lead  to  periurethral 
abscess,  urinar}^  abscess,  and  extravasation  of 
urine. 

Rare  manifestations  of  chronic  urethritis  are 
warts  and  polypi,  both  of  which  can  only  be 
removed  by  means  of  the  operating  urethroscope. 

Stricture  of  the  Urethra. — Most  cases  of 
stricture  are  due  to  a  neglected  urethritis. 
Towards  the  eighth  week  of  an  acute  urethritis 
the  site  of  a  commencing  stricture  can  be 
detected  through  the  urethroscope  as  a  hyper- 
aemic  patch  which  fails  to  dilate  under  air 
distension.  If  dilatation  with  a  Kollmann's 
dilator  be  carried  out  while  the  stricture  is 
young  and  soft  there  is  no  tendency  to  a  relapse. 

Stricture  also  occurs  at  the  site  of  a  rupture 
of  the  urethra  {vide  supra)  and  congenital 
narrowings  of  the  meatus  are  not  uncommon. 

A  stricture  acts  adversely  by  setting  up  back 
pressure  on  the  bladder  and  kidneys  so  that 


it  leads  to  such  complications  as  uraemia 
pyelo-nephritis,  calculus  and  extravasation  of 
urine. 

The  patient  is  usually  aged  thirty  to  fifty 
and  complains  of  difficulty  in  passing  water. 
He  has  to  strain  and  yet  the  stream  is  thin 
and  micturition  takes  longer  to  perform  and 
the  desire  becomes  too  frequent.  There  is 
usually  a  gleety  discharge  and  the  urine  con- 
tains urethral  threads.  Pain  is  not  present 
unless  the  condition  is  complicated  by  cystitis 
or  stone.  In  neglected  cases  complete  pamful 
retention  of  urine  ensues  and  in  very  bad  cases 
there  is  painless  retention  Avith  leakage  or  over- 
flow. 

The  final  attack  of  retention  is  often  brought 
on  by  things  which  congest  the  pelvic  veins, 
such  as  alcohol  or  cold. 

Diagnosis.  Below  the  age  of  fifty  the  diag- 
nosis has  to  be  made  from  tabes  and  acute 
gonorrhoeal  retention ;  after  that  age  from 
enlarged  prostate. 

An  accurate  diagnosis  can  only  be  made  by 
means  of  the  urethroscope.  A  stricture  once 
seen  can  never  be  forgotten,  and  to  make  the 
diagnosis  with  this  instrument  is  very  simple. 
If  a  sound  be  used  it  is  the  easiest  thing  in  the 
world  to  mistake  spasm  for  stricture,  and  if  a 
stricture  is  present  false  passages  will  probably 
be  made  and  the  bladder  may  become  infected. 

Treatment  of  Stricture.  The  best  treatment 
is  prevention  in  the  early  months  of  a  urethritis, 
but  AA'hen  a  fibrous  stricture  is  present  the 
simplest  and  safest  method  of  treatment  is  by 
slow  dilatation  as  it  presents  less  risks  than 
urethrotomy. 

The  secret  of  success  is  to  go  slowly,  the  object 
being  to  make  the  fibres  of  the  stricture  tire, 
as  elastic  tires.  Tearing  only  leads  to  the 
formation  of  a  more  obstinate  stricture  than 
before. 

The  largest  gum-elastic  bougie  that  will  pass 
is  determined.  At  the  next  sitting  a  start  is 
made  with  that,  and  it  is  followed  by  two,  or 
at  most  three,  larger  sizes  on  the  French  scale. 
The  sittings  are  repeated  once,  or  at  most  twice, 
a  week.  When  18  F.  is  reached  steel  bougies 
are  substituted  for  the  gum-elastics,  a  start 
being  made  Avith  a  7-9  E.  and  the  stricture  is 
A\'orked  up  slowlj-  until  at  least  15-17  is  reached, 
but  better  results  are  obtained  if  a  17-19  can 
be  passed.  The  meatus  wiU  usually  have  to 
be  cut  to  permit  this,  as  the  meatus  is  the 
narrowest  part  of  the  canal,  and  in  most  men 
will  only  take  a  12-14  to  a  14-16. 

When  a  stricture  has  been  dilated  to  its 
fullest  extent  it  may  be  permanently  cured, 
but  in  the  majority  of  cases  it  will  recur  again 
unless  a  bougie  be  passed  periodically.  The 
patient  should  return  every  six  months  and 
have   a  bougie  passed   if  he  wishes  to  avoid  a 


GENERAL  SURGERY 


816 


EXTRAVASATION   OF   URINE 


recurrence,  and  keep  his  kidneys  free  from  back- 
pressure. If  after  some  years  there  is  clearly  no 
tendency  to  recurrence  he  can  cease  to  attend. 

Other  methods  of  treatment  such  as  internal 
and  external  urethrotomy,  excision,  electrolysis, 
ionization  and  so  forth  do  not  fall  within  the 
scope  of  this  article. 

Retention  of  Urine. — Common  Causes.  In 
males :  acute  urethritis,  stricture,  tabes  and 
enlarged  prostate.  In  females :  retroverted 
gravid  uterus,  pelvic  tumour,  disseminated 
sclerosis  and  hysteria.  In  children  :  phimosis 
and  impacted  urethral  calculus. 

Rarer  Causes.  Reflex  retention  after  opera- 
tions— bladder  tumours,  foreign  bodies — muscu- 
lar atony,  which  may  be  due  to  over-distension 
or  to  various  poisons  such  as  acute  specific 
fevers,  belladonna  or  lead.  The  cause  is  usually 
discoverable  if  a  careful  systematic  examination 
be  made  with  these  facts  in  mind. 

Treatment.  A  patient  with  acute  retention 
of  urine  should  never  be  treated  until  he  has 
been  put  to  bed  in  blankets  in  a  well-warmed 
room.  While  preparations  are  being  made 
for  catheterization  a  suppository  of  morphia 
(half-grain)  should  be  given  and  the  patient 
may  then  be  sat  up  in  a  hot  hip  bath  with  a 
blanket  round  his  shoulders.  A  dose  of  ten 
grains  of  urotropin  in  a  little  hot  water  should 
also  be  given  as  a  draught.  Meantime  prepara- 
tions are  being  made  for  catheterization  (see 
p.  813)  in  case  the  hot  bath  fails  to  relieve  the 
retention. 

In  the  case  of  an  enlarged  prostate  the  procedure 
has  been  described  in  detail  (vide  Surgery  of  the 
Prostate). 

In  a  case  of  suspected  stricture  start  with  a 
10  E.  olive-headed  gum-elastic  catheter  and 
work  down  to  4  E.  If  none  of  these  will 
pass  try  fine  bougies.  If  one  of  these  passes 
leave  it  in  and  the  urine  Avill  dribble  away 
alongside  of  it.  If  not  suprapubic  puncture 
must  be  performed  (see  p.  823)  and  repeated 
till  further  help  can  be  obtained  and  urethro- 
tomy be  performed. 

In  the  case  of  an  acute  urethritis  if  the  hot  bath 
fails  it  is  found  by  experience  that  the  best 
procedure  is  to  pass  a  catheter.  The  bladder 
wall  is  very  resistant  to  infection  with  the 
gonococcus  and  the  deep  urethra  and  prostate 
are  already  infected.  The  only  risk  is  that 
epididymitis  may  follow.  Such  patients  are 
always  feverish  and  they  ought  to  be  kept  in 
bed  till  the  fever  subsides. 

In  a  case  of  retroverted  gravid  uterus  a  catheter 
must  be  passed  and  repassed  every  four  hours 
for  some  days,  until  the  uterus  rights  itself 
naturally.  If  it  fails  to  do  so  it  must  be  re- 
placed under  anaesthesia. 

In  the  case  of  reflex  retention  after  an  operation 
pass  a  catheter  and  when  the  bladder  is  empty 


inject  half  an  ounce  of  a  two  per  cent,  solution 
of  boro-glyceride  into  the  bladder  and  leave  it 
there.  In  a  few  hours  the  bladder  will  emptv 
itself  spontaneously  and  will  give  rise  to  no 
further  trouble. 

Extravasation  of  Urine. — This  may  occur  after 
traumatic  rupture  of  the  urethra,  but  it  is 
usually  seen  after  spontaneous  rupture  of  the 
urethra  behind  a  stricture.  It  may  also  arise 
from  the  rupture  of  a  perineal  abscess  into  the 
surrounding  tissues,  in  which  case  a  stricture 
need  not  necessarily  be  present. 

A  gangrenous  cellulitis  ensues  and  the  urine 
and  inflammatory  exudate  spread  forward  in 
front  of  the  triangular  ligament  into  the  sub- 
cutaneous tissues  of  the  perineum,  scrotum, 
penis  and  abdominal  wall.  The  patient  ex- 
hibits the  signs  of  profound  toxaemia.  Prompt 
operation  will  save  nearly  every  case,  especially 
if  spinal  anaesthesia  be  employed,  as  it  minimizes 
the  risks  of  uraemia  and  of  lung  and  heart 
complications. 

An  incision  is  made  in  the  middle  line  of  the 
perineum  between  the  root  of  the  scrotum  and  the 
anus,  which  is  deepened  until  a  stinking  gaseous 
abscess  cavity  is  struck.  If  a  large  tube  is  in- 
serted into  the  cavity,  which  communicates 
with  the  bladder,  there  is  no  need  whatever 
either  to  explore  the  urethra  with  an  instrument 
or  to  try  to  force  a  way  into  the  bladder. 

Attempts  to  explore  the  urethra  and  bladder 
add  to  the  length  of  the  operation,  lead  to 
unnecessary  laceration  of  parts  and  achieve 
nothing  that  is  not  already  achieved  by  the 
simple  central  perineal  incision.  Multiple  small 
linear  punctures  should  now  be  made  with  a 
sharp-pointed  curved  bistoury  tlirough  the  skin 
and  down  to  the  infiltrated  cellular  tissues  all 
over  the  scrotum,  penis  and  abdominal  wall, 
as  far  as  the  cellulitis  extends.  There  is  no 
need  to  place  tubes  in  these  incisions  as  the 
fluid  draws  away  much  better  without. 

Effusion  is  encouraged  by  means  of  large 
boracic  fomentations  and  hot  lysol  hip  baths, 
and  the  patient's  vital  forces  must  be  conserved 
and  encouraged  in  every  way. 

A  week  or  ten  days  later,  when  the  acute 
crisis  is  over  and  the  patient's  general  condition 
improved,  internal  urethrotomy  can  be  per- 
formed in  the  usual  manner,  and  a  catheter  tied 
into  the  bladder.  The  wounds  then  heal  up 
rapidly  and  nought  remains  to  be  done  save 
the  regular  passage  of  steel  bougies. 

Urethral  Fistulae. — Fistulae  may  be  the  result 
of  operations  such  as  external  urethrotomy  and 
perineal  prostatectomy.  Spontaneous  fistulae 
nearly  always  result  from  a  previous  urethritis, 
which  has  left  behind  a  chronic  infection  of 
one  or  more  urethral  glands,  such  as  the  glands 
of  Cowper  or  Littre.  After  years  the  dormant 
bacteria  may  break  forth  afresh  and  give  rise 
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to  an  abscess  which,  if  it  bursts  simultaneously 
into  the  urethra  and  to  the  outside,  will  give 
rise  to  a  fistulous  track  lined  by  granulation 
tissue.  If  such  a  track  be  neglected  it  may  in 
time  become  lined  with  epithelium.  Strictures 
usually  coexist.  The  treatment  for  fistulas  is 
urethrotomy  combined  with  thorough  scraping 
of  the  fistulous  tracks.  A  catheter  is  tied  into 
the  urethra  for  a  week  or  ten  days,  by  which 
time  the  fistulae  should  have  healed.  Steel 
bougies  must  be  passed  at  regular  intervals 
as  described  above  in  the  treatment  of  stricture. 

F.K. 

SURGERY   OF   THE    PROSTATE 

The  diseases  of  the  prostate  gland  are 
inflammatory  conditions,  tumours,  cysts  and 
calculi ;  but  in  everyday  diagnosis  the  prac- 
titioner has  only  to  think  of  the  two  common 
classes  of  disease,  namely  inflammatory  con- 
ditions and  tumours.  Inflammation  of  the 
prostate  is  commonly  seen  in  young  men, 
whereas  tumours  will  seldom  be  met  with  before 
the  age  of  fifty. 

Inflammation  of  the  Prostate  (Prostatitis.) — 
Inflammation  of  the  prostate  is  the  result  of 
invasion  of  the  gland  by  bacteria.  Bacteria 
reach  the  gland  most  commonly  by  ascent 
of  the  urethra,  the  gonococcus  being  the 
best-known  example,  though  cases  of  primary 
staphylococcal  or  streptococcal  urethritis  are 
met  with  in  which  the  bacteria  likcM'ise 
ascend  to  the  prostate.  Bacteria  may  also 
be  carried  up  to  the  prostate  on  an  instru- 
ment ;  or  they  may  reach  the  gland  by  way 
of  the  blood-stream.  Important  predisposing 
causes  are  sexual  or  alcoholic  excess,  prolonged 
or  habitual  horse-riding,  bicycling,  or  motoring. 

Pathological  Considerations.  When  the  gono- 
coccus reaches  the  prostatic  ducts  and  acini 
the  blood-vessels  pour  forth  an  inflammatory 
exudate  into  the  acini  and  interstitial  tissues. 
The  prostate,  therefore,  swells  and  grows  hot 
to  the  touch,  and  if  the  inflammation  is  very 
acute  the  walls  of  the  acini  will  be  broken  and 
a  large  abscess  be  formed.  If  an  abscess  forms 
it  aWII  burst  sooner  or  later  into  the  deep 
urethra.  If  it  has  not  burst  it  can  usually  be 
made  to  empty  into  the  urethra  by  the 
steady  pressure  of  a  finger  inserted  into  the 
rectum.  It  is  seldom  that  a  prostatic  abscess 
requires  an  incision  for  drainage.  Occasionally 
neglected  abscesses  burst  into  the  rectum,  or 
into  the  perivesical  cellular  tissues. 

In  most  cases,  however,  no  definite  abscess  can 
be  felt,  and  after  a  time  resolution  may  occur, 
the  exudate  be  absorbed,  and  the  gland  return 
to  its  original  state;  but  this  can  only  be 
expected  in  about  ten  per  cent,  of  the 
cases,  and  does  not   occur  in  any  case  till  at 


least  eight  weeks  from  the  onset  of  the  acute 
urethritis.  Most  commonly  resolution  does  not 
occur,  but  a  balance  of  power  is  established 
between  the  opposing  forces ;  the  gland  pro- 
duces a  little  muco-pus,  but  not  enough  com- 
pletely to  destroy  the  invading  cocci ;  the 
coccus  almost  ceases  to  irritate  with  its  poisons, 
and  lives  quietly  on  in  the  hope  of  being  con- 
veyed to  fresh  soil.  Many  victims  at  this  stage 
consider  that  they  are  cured,  paying  little 
attention  to  the  slight  stickiness  or  minute 
bead  of  muco-pus  seen  in  the  mornings,  on 
rising,  at  the  end  of  the  penis.  They  become 
"  gonococcus  carriers,"  and  may  spread  the 
disease. 

In  such  cases  the  practitioner  should  picture 
the  prostate  as  a  fibrous  sponge  full  of  muco- 
pus,  which  can  most  quickly  be  made  to 
return  to  the  state  of  health  by  being  regularly 
squeezed  out,  a  process  which  permits  a  fresh 
exudate  from  the  blood-vessels,  charged  with 
bactericidal  bodies,  to  enter  the  meshes  of  the 
sponge  and  destroy  the  intruder. 

Clinical  States.  Prostatitis  may  be  acute  or 
chronic.  The  chronic  is  usually  preceded  by 
an  acute  attack,  but  may  come  on  insidiously. 

Acute  Prostatitis.  —  A  patient  with  acute 
prostatitis  gives  a  history  of  having  had 
connection  some  ten  days  to  three  weeks 
previously.  This  was  followed  by  urethral 
discharge,  which  was  neglected  for  a  week  or 
ten  days,  or  was  treated  purely  with  internal 
remedies.  If  injections  have  been  used  it  will 
usually  be  found  that  they  were  begun  too  late 
or  were  too  strong  or  too  weak,  or  were  not  used 
often  enough.  Unfortunately  it  has  been  the 
fashion  to  teach  that  if  a  patient  with  urethritis 
is  seen  early,  he  ought  not  to  be  given  injections 
for  ten  days  or  a  fortnight.  Under  such  treat- 
ment the  precious  time  is  lost  during  which 
the  disease  is  confined  to  the  urethra  in  front 
of  the  compressor  urethrae,  during  which  time 
injections  can  get  at  the  whole  extent  of  the 
disease  and  cure  it.  Injections  given  in  the 
early  stage  cannot  "  drive  the  discharge  back  " 
unless  they  are  too  strong  or  too  weak. 

When  the  disease  has  spread  to  the  deep 
urethra  it  affects  the  prostate  in  practically 
every  case.  Xo  fresh  symptoms  may  arise  to 
mark  the  time  of  this  spread,  but  usually  the 
following  symptoms  are  noted.  The  frequency 
of  micturition  is  increased,  night  and  day ;  there 
is  burning  pain,  worse  at  the  end  of  micturition  ; 
chordee  is  intensified  and  there  may  be  a  few 
drops  of  blood  at  the  end  of  micturition.  Very 
often  there  is  fever  at  night,  and  the  temperature 
may  go  up  to  104°  or  105^  F.  Fever  is  not  a 
noticeable  feature  in  gonorrhoea  unless  the  prostate 
is  affected.  Coincident  with  these  symptoms 
the  yellow  urethral  discharge  often  ceases  for 
some  days,  so  that  a  mistaken  diagnosis  may 
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be  made  of  cystitis,  stone  in  the  bladder,  or 
even  tuberculosis.  Joint  complications  are 
common  at  this  stage  and  never  occur  in  the 
absence  of  prostatitis.  When  joint  troubles  arise 
the  urethral  discharge  often  disappears  for  weeks 
at  a  time,  as  the  condition  is  one  of  septicaemia. 
This  fact  deserves  to  be  more  wideh'  appreciated. 

The  acute  stage  usually  lasts  some  three  to 
five  weeks,  and  if  much  fever  is  present  the 
patient  will  feel  so  ill  that  he  will  have  to  keep 
to  his  bed,  but  many  cases  run  a  much  milder 
course  and  the  patient  may  be  able  to  keep 
about  and  at  Avork.  Any  indiscretion  in  this 
acute  stage  is  very  likely  to  be  followed  imme- 
diately by  epididymitis,  as  the  blood  resistance 
is  in  a  very  unstable  state,  and  prolonged 
"  negative  phases  "  are  easily  produced.  Such 
indiscretions  are  prolonged  walking,  violent 
exercise  of  any  kind,  dancing,  alcohol,  sexual 
excitement,  and  last  but  not  least  the  injection 
of  vaccines.  The  practitioner  who  uses  vaccines 
in  the  acute  stage  will  sooner  or  later  have  cause 
to  regret  it .  The  ideal  state ,  then ,  for  the  patient 
would  be  complete  rest  in  bed,  but  this  can 
seldom  be  enforced  unless  there  is  marked 
fever. 

After  three  to  five  weeks  the  acuteness  of  the 
disorder  dies  down,  and  either  the  disease  clears 
up  or  passes  into  the  chronic  stage. 

Chronic  Prostatitis. — In  the  majority  of  cases 
the  symptoms  are  very  slight.  The  patient 
may  complain  of  a  gleet,  a  mere  drop  of  sticky 
secretion,  yellowish,  white  or  almost  clear,  that 
can  be  squeezed  out  of  the  urethra  in  the 
morning  on  rising,  or  at  each  micturition. 
Others  will  state  that  they  see  nothing  at  the 
meatus  for  weeks,  months,  or  even  years  at  a 
time;  then  some  indiscretion  in  diet,  or  too 
much  alcohol,  riding  or  copulation  may  bring 
out  a  yellow  discharge  which  lasts  for  a  day  or 
two  and  then  dies  away  again.  The  patient 
may  also  complain  that  he  notices  threads  in 
his  urine.  Many  complain  of  a  tickling  sensa- 
tion in  the  urethra,  or  a  feeling  of  dampness, 
and  of  a  teasing  desire  to  pass  water  once  or 
twice  at  night,  and  too  often  in  the  daytime. 
Pain  is  not  commonly  a  feature,  but  when 
present  it  may  simulate  that  of  other  complaints. 
It  may  be  felt  in  the  urethra  one  inch  from  the 
end  of  the  penis,  deep  in  the  perineum,  and  at 
other  times  it  is  referred  to  distant  parts,  to 
the  vas  and  testicles,  to  the  back  of  the  loin 
and  down  the  legs.  It  is  usually  a  dull  aching 
pain  which  lasts  for  hours  and  is  made  worse  by 
prolonged  sitting  or  riding,  but  colics  have  been 
described. 

Pain  in  the  joints,  sciatica,  lumbago,  or  pain 
in  the  muscles  of  the  neck  are  common,  and  are 
the  result  of  the  absorption  of  gonococcal 
poison ;  and  a  certain  number  of  cases  of  chronic 
osteo-arthritis  will  be  found  to  have  inflamed 


prostates,  and  can  be  cured  by  treatment  of 
these. 

Sexual  symptoms,  such  as  nocturnal  emissions, 
are  frequent,  and  the  discharge  may  appear  to 
be  purulent  or  even  blood-stained.  Natural 
cure  often  occurs  after  a  bout  of  constant  wet 
dreams.  Other  sexual  symptoms  are  pre- 
mature ejaculations,  prostatorrhoea,  imperfect 
erection,  diminished  vigour,  sexual  hyper- 
sensitiveness,  painful  ejaculation  and  sterility, 
and  sexual  neurasthenia. 

Chronic  prostatitis  is  one  of  the  commonest 
diseases  in  large  towns,  and  its  existence  is  of 
great  social  importance.  The  man  with  pros- 
tatitis is  a  "  gonococcus  carrier,"  the  result 
being  chronic  invalidism  and  often  sterility 
of  the  wife  ;  blindness  for  the  children  ;  stricture 
for  the  man  ;  and  chronic  arthritis  for  both  man 
and  wife. 

Diagnosis.  The  diagnosis  is  made  as  follows : — 
A  douche  can  or  bag,  to  hold  two  to  three  pints, 
is  hung  up  some  three  to  four  feet  above  the 
patient's  penis.  Into  this  is  placed  a  clear 
antiseptic     solution,     namely    oxycyanide    of 


P.U.'Pciterior  Uretkra 


Fig.  1. — Diagram  of  the  Relations  of  the  Prostate. 

mercury,  one  part  in  four  thousand  of  warm 
water.  A  urethral  nozzle  is  attached  to  the 
tubing  of  the  douche  can.  The  patient,  haAdng 
held  water  for  some  hours,  reclines  on  a  couch 
with  a  receptacle  held  under  the  penis.  The 
doctor  washes  out  the  first  six  inches  of  the 
urethra  with  a  pint  of  fluid.  The  fluid  being 
unable  to  pass  beyond  the  compressor  urethrae, 
penetrates  as  far  as  the  bulb,  and  then  rushes 
back  into  the  receptacle,  carrying  with  it  all  the 
pus  and  tlireads  from  the  anterior  urethra.  The 
!  receptacle  is  emptied  into  a  tall  conical  glass 
and  the  washings  inspected  for  haze  and  threads. 
The  urethra  is  then  washed  again  and  the 
returned  fluid  inspected  in  a  second  glass,  and 
so  on  until  the  washings  returned  are  quite 
clear.     It    is    now    certain    that    the    anterior 
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irethra  is  clear  of  pus  and  threads.     The  patient 

s  then  instructed  to  pass  water  into  two  glasses. 

[f  both  are  clear  this  is  proof  that  the  posterior 

irethra  is  not  infected.     If  the  first  contains 

laze  and  threads  and  the  second  is  clear  it  is 

certain  that  the  deep  urethra  is  infected    but 

:he  bladder  is  clear.     If  both  are  hazy  it  is 

3vidence  that  the  bladder  is  also  infected.     If 

ihe  deep  urethra  is  infected  there  can  seldom 

be  any  doubt  that  the  prostate  is  also  involved. 

reconfirm  it  proceed  as  follows : — Insert  a  gloved 

finger  into  the  rectum.     The  prostate  may  at 

once  be  felt  to  be  swollen,  hot  and  tender,  and 

at  one  spot  a  large  projecting  abscess  may  be 

felt.    //  it  is  too  tender  no  further  examination 


Int.  Sphinet&r 


Fig.  2. — Directions  in  which  to  Massage  the  Prostate. 


should  be  made,  but  if  not.  make  gentle  pressure 
with  the  finger  from  the  outer  limits  of  the 
swelling  forwards  and  inwards  towards  the 
urethra.  After  a  certain  number  of  such 
squeezings  it  will  be  found  that  a  drop  or  more 
of  opalescent  fluid  has  appeared  at  the  meatus. 
This  is  prostatic  fluid.  It  is  caught  on  a 
microscope  slide,  spread  out  as  a  film,  fixed  by 
gentle  heat,  stained  with  methylene  blue, 
washed,  dried,  covered  with  cedar  oil  and 
inspected  with  a  yV  oil-immersion  lens. 

Healthy  prostatic  fluid  consists  of  little  else 
but  droplets  of  fat  (lecithin)  suspended  in  a 
clear  fluid.  These  are  seen  in  the  film  as  blue 
amorphous  particles  of  varying  sizes.  Here 
and  there  an  epithelial  cell  may  be  seen,  but 
pus  cells  are  remarkable  by  their  absence.  In 
prostatitis  the  film  of  prostatic  fluid  contains  a 
large  number  of  pus  cells.  This  is  the  diagnostic 
feature.  It  is  uncommon  to  find  either  gono- 
cocci  or  other  bacteria  in  a  stained  film  unless 
the  examination  be  made  as  the  acute  stage  is 
coming  to  an  end,  and  it  is  usually  only 
possible  to  isolate  the  bacteria  by  repeated 
cultures  on  suitable  media. 

Prognosis.  Spontaneous  cure  is  not  com- 
mon until   the   disease   has   lasted   for  years. 


After  some  years  it  tends  to  die  out  if  no  fresh 
infection  occurs,  but  it  often  leaves  behind 
a  fibrous  prostate  and  strictures.  Adequate 
treatment  such  as  that  described  below  will  cure 
the  majority  of  cases  within  two  to  three 
months. 

Treatment  of  Acute  Prostatitis.  The  treat- 
ment of  acute  prostatitis  may  be  summed  up 
in  the  one  word  "rest."     While  the  disease  is 


B 

Fig.  3.— Prostatic  Fkiid:  (A)  Healthy;  (B)  Purulent. 

in  the  acute  stage  (three  to  eight  weeks  from  the 
onset  of  the  urethritis)  the  defensive  mechan- 
ism of  the  body  is  in  a  state  of  highly  unstable 
equilibrium  in  its  response  to  the  gonococcal 
poisons.  Active  exercise,  sexual  excitement,  or 
alcohol  are  enough  to  flood  the  circulation  with 
an  overdose  of  the  poison  from  the  inflamed 
areas.  The  result  is  a  prolonged  "  negative  " 
phase  followed  by  a  "  positive  "  phase.  During 
the  "  negative  "  phase  the  disease  spreads  \A'itli 
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great  rapidity  to  the  testicles  and  joints.  If 
the  patient  lies  quiet  in  bed  the  blood  resistance 
remains  at  a  more  uniform  level,  so  that 
complications  are  far  less  likely  to  occur. 

Absolute  rest  in  bed  must  be  enforced  if  the 
urethritis  is  very  acute,  if  there  is  fever,  if  the 
prostate  is  very  much  swollen  and  tender,  or  if 
the  testicles  and  joints  are  acutely  inflamed. 
This  need  not,  however,  be  insisted  upon  in 
the  less  acute  cases,  but  though  the  patient  is 
allowed  to  be  up  and  about  he  should  be 
advised  to  model  his  existence  as  much  as 
possible  on  the  ideal  of  complete  rest.  The 
practitioner  should  write  down  the  following 
directions  on  a  piece  of  paper  : — "'  No  alcohol ; 
no  sexual  excitement ;  no  horse-riding,  bicycling 
or  prolonged  motoring ;  no  active  exercise  of 
any  kind,  no  dancing,  no  overwork,  no  late 
bed-going.  The  diet  should  contain  nothing 
that  stings  the  mouth,  e.g.  curry,  mustard, 
horse-radish.  Drink  should  be  plentiful  for  its 
flushing  action  on  the  kidneys  and  should 
consist  of  mineral  waters,  lemonade,  barley- 
water,  tea,  coffee  or  cocoa.  Ginger  beer  is  I 
barred  under  the  diet  heading."  The  patient 
should  be  warned  of  the  dangers  of  complica- 
tions if  he  breaks  these  rules.  A  well-fitting 
suspender  should  be  worn. 

Pain  is  best  met  by  the  application  of  local 
heat,  or  by  means  of  hot  baths.     If  excessive 
it   requires    the    free   use    of    anodyne    drugs. 
Chordee    is    usually    checked    at    once    if    the  i 
patient  empties  his  bladder.  ! 

Sandalwood  oil  should  only  be  used  if  the 
bladder  irritation  is  excessive,  as  it  is  liable  to 
upset  the  stomach  and  kidneys.  Potassium 
citrate  in  twenty-grain  doses  is  the  best  drug 
for  routine  use,  and  may  be  combined  with 
hyoscyamus  (twenty  minims  of  the  tincture), 
and  be  made  up  with  the  infusion  of  buchu  or 
triticum  repens.  The  bromides  and  belladonna 
prove  useful  in  painful  cases,  but  must  be 
carefully  watched  for  harmful  effects. 

The  only  local  treatment  permissible  is  a  | 
mild  injection  or  irrigation  for  the  anterior 
urethra  only,  such  as  potassium  permanganate 
1  in  3000  or  albargin  1  in  1000.  This  serves 
to  keep  the  discharge  under  control,  and  may 
often  stop  it  altogether.  Treatment  applied 
to  the  deep  urethra  at  this  stage,  except  in  the 
hands  of  experts,  is  more  likely  to  make  matters 
worse  and  is  not  likely  to  cut  short  the  disease. 

Vaccines  should  never  be  used  in  a  case  of 
acute  prostatitis,  as  even  in  minimal  doses 
they  are  likely  to  set  up  too  profound  a  negative 
phase,  which  results  in  epididymitis,  arthritis, 
and  septicsemia.  The  practitioner  cannot  he 
too  carefully  warned  about  this.  The  direc- 
tions sold  with  the  bottles  state  that  vaccines 
are  to  be  used  for  chronic  gonorrhoea,  but  not 
sufficient  stress  is  laid  on  the  word  chronic. 


At  the  end  of  six  to  eight  Aveeks  from  thr 
onset  of  the  urethral  discharge  the  disease 
tends  either  to  clear  up  of  itself  or  to  pass  intc* 
a  chronic  state.  At  this  critical  period  in  th( 
case  a  week  or  ten  days  at  the  seaside  may  just 
turn  the  scale  in  the  patient's  favour  by  raisinc 
his  general  resistance,  and  enable  him  to  throws 
off  the  disease. 

Treatment    of    Chronic    Prostatitis.     In    thei 
treatment  of  chronic  prostatitis  all  the  above 
general  rules  of  conduct  must  be  adhered  to. 
save  that  exercise  may  now  be  permitted,  but^ 
alcohol  in  any  form  must  be  absolutely  inter-( 
dieted  till  the  cure  is  complete.     The  patient 
must  be  encouraged  to  "  get  fit  *'  and  "  keep  fit,"' 
regular  open-air  exercise  being  of   the  utmost 
importance,  and  he  must  be  prevented  froinl 
brooding  on  his  condition  by  means  of  cheerful 
suggestion. 

To  assist  in  maintaining  the  general  blood 
resistance  tonics  should  be  prescribed,  and  now 
is  the  time  for  vaccines.  Vaccines  should  be 
given  at  first  in  small  doses  every  five  days, 
starting  with  one  million  of  a  potent  strain 
and  working  up  to  ten  millions,  the  clinical  effect 
being  carefully  noted.  If  no  bad  effects  are 
produced  the  doses  can  be  worked  up  to  fifty 
millions,  at  intervals  of  ten  days.  Autogenous 
vaccines  are  best,  but  a  good  mixed  stock 
vaccine  is  always  worth  trying.  Weak  strains 
are  used  by  some  surgeons  in  doses  of  1000  i 
millions  or  more,  but  it  is  better  to  use  small 
doses  of  a  strong  strain.  Good  effects  can  only 
be  expected  from  vaccines  in  about  twenty-five 
per  cent,  of  the  cases.  In  most  cases  they  will 
cause  profuse  discharge  to  disappear,  but  if  the 
prostatic  fluid  be  carefully  tested  it  will  be 
found  still  to  contain  pus  and  bacteria,  and  a 
relapse  will  occur  sooner  or  later;  but  as  this 
may  not  be  for  many  months  after  all  treatment 
has  been  suspended,  the  results  to  a  casual 
observer  will  appear  much  better  than  they 
really  are.  A  man  cannot  be  scientifically 
passed  as  cured  until  the  prostatic  fluid  is 
microscopically  free  from  pus  cells,  the  urethra 
is  seen  by  the  urethroscope  to  be  free  from 
strictures  and  inflamed  glands  of  Littre,  and 
the  man  has  gone  for  at  least  three  months 
without  relapse,  living  his  ordinary  life  and 
drinking  alcohol.  The  practitioner  should  hesi- 
tate to  accept  any  conclusions  from  published 
results,  unless  it  is  stated  that  such  tests  have 
been  applied. 

Local  Treatment.  This  is  absolutely  essential 
if  a  cure  is  to  be  obtained.  The  prostate,  being 
like  a  slack  sponge  full  of  purulent  fluid,  must 
be  emptied  by  squeezing  in  the  way  already 
described,  t^\'o  or  three  times  a  \\eek.  The 
patient  passes  water  immediately  afterwards 
and  clears  the  urethra.  A  topical  application 
must  then  be  made  to  the  deep  urethra,  and  is 
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most  easily  performed  by  means  of  the  Ultzmann 
catheter  and  syringe,  which  can  be  boiled  and 
kept  ready  for  use  in  a  dish  of  lysol  and  water. 
The  catheter  is  lubricated  and  passed  throucrh 
the  compressor  urethrae,  the  syringe  is  then 
attached  and  its  contents  discharged  into  the 
prostatic  urethra. 

The  best  applications  are  increasing  strengths 
of  silver  nitrate  in  water,  rising  from  one  grain 
up  to  twenty  grains  to  the  ounce. 

Massage  and  deep  applications  should  be 
continued  twice  a  week  for  six  weeks.  The 
prostatic  fluid  should  then  be  tested.  If  it 
still  contains  much  pus  it   may  be  advisable 


Fig.  4.— Ultzmann  Syringe. 

to  continue  treatment,  but  if  not  it  is  better  to 
give  the  urethra  and  prostate  a  rest  for  a 
time,  as  the  disease  may  often  clear  up  after  a 
month's  rest. 

If  treatment  is  pursued  on  these  lines  there 
are  few  cases  of  chronic  prostatitis  that  will  not 
respond.  Cases  that  resist  a  three  months' 
course  require  further  special  treatment  with 
KoUmann's  dilators  and  the  urethroscope,  but 
a  description  of  these  does  not  come  Avithin  the 
scope  of  this  article. 

Tumours  of  the  Prostate.  —  The  common 
tumours  of  the  prostate  are  beiiign  fibro- 
adenoma (ninety  per  cent.)  and  carcinoma,  (ten 
per  cent.).  It  is  very  rare  to  meet  with  a 
tumour  of  the  prostate  in  a  man  under  fifty 
years  of  age.  Symptoms  only  arise  Avhen  the 
tumour  causes  obstruction  to  the  floAV  of  urine. 


The  results  that  follow  from  this  are  distension 
of  the  bladder,  with  hypertrophy  and,  later, 
atony  of  its  muscle-wall ;  pouching  ;  infection 
and  stone  formation  in  the  stagnant  pouches 
of  residual  urine  ;  back-pressure  on  the  kidneys  ; 
secondary  infection  of  the  kidneys  either  from 
the  blood  stream,  or  as  the  result  of  unclean 
instrumentation ;  raised  intra-abdominal  ten- 
sion, leading  to  hernia  and  haemorrhoids  ;  raised 
blood  pressure  and  hypertrophy  of  the  heart. 

In  carcinoma  the  malignant  cells  invade  the 
surrounding  tissue  spaces,  the  pelvic  and  lumbar 
lymphatic  glands,  the  bones  and  viscera. 

Clinically  most  cases  of  prostatic  enlargement 
can  be  divided  into  three  groups — •' '  the  irritated 
bladder,"  "  the  blocked  bladder,"  ''  the  leaky 
bladder." 

"  The  Irritated  Bladder." — The  patient  com- 
plains that  for  many  months  he  has  had  repeated 
calls  during  the  night  to  rise  from  bed  and 
empty  the  bladder.  His  bladder  has  also  been 
irritable  in  the  daytime,  but  he  has  felt  no 
pain.  He  has  also  noted  that  micturition  takes 
longer  to  perform,  and  that  the  stream  is  poor. 

In  such  a  case  the  differential  diagnosis  has 
to  be  made  by  considering  the  common  causes 
of  increased  frequency  of  micturition. 

1.  The  frequency  of  quantity :  permanent,  from 
diabetes  or  chronic  nephritis ;  temporary,  from 
error  in  diet  or  drink,  from  worry,  overwork 
or  sexual  excess. 

2.  The  frequency  of  irritability:  mechanical, 
from  stones,  tumours,  foreign  bodies,  urethral 
obstruction ;  bacterial,  from  the  presence  of  pus 
in  the  urine. 

3.  The  frequency  of  physical  defect:  over- 
stretched giant  bladder,  caused  by  stricture, 
tabes,  enlarged  prostate ;  dwarf  bladder,  caused 
by  inveterate  cystitis. 

'"The  Blocked^  Bladder."— The  history  is  one 
of  periodic  attacks  of  complete  retention  of 
urine,  accompanied  by  great  pain  above  the 
pubes,  set  up  by  cramp  of  the  still  potent 
bladder  muscle.  Anything  that  produces  con- 
gestion of  the  pelvic  veins  will  bring  on  an 
attack,  such  as  excess  in  eating  or  drinking, 
sexual  excess  and  chill.  Between  the  attacks 
the  bladder  may  be  unduly  irritable  and  the 
stream  be  poor. 

The  differential  diagnosis  is  made  from  other 
causes  of  complete  retention  of  urine  in 
men. 

1.  Urethral :  in  the  lumen,  stone,  foreign  body, 
pedunculated  bladder  growth;  in  the  wall, 
stricture,  urethritis. 

2.  Vesical  :  diseases  of  the  nervous  system, 
such  as  tabes. 

"The  Leaky  Bladder." — The  patient  com- 
plains that  he  cannot  hold  his  water,  that  every 
few  minutes  a  little  water  dribbles  away  quite 
painlessly  and  without  straining,  wetting  his 


GENERAL  SURGERY 


822 


PROSTATIC  enlargement! 


bed  and  his  shirt  and  trousers.  He  is  usually 
troubled  with  "  lumbago  "  or  "  backache,"  has 
lost  flesh,  has  no  appetite,  vomits  occasionally, 
and  is  afflicted  with  great  thirst,  all  of  which 
are  signs  of  renal  back-pressure  and  renal 
inadequacy.  Examination  reveals  a  large  dull 
hypogastric  tumour  rising  out  of  the  pelvis 
towards  the  umbilicus,  a  tumour  which  in  a 
male  can  rarely  be  anything  else  than  a  distended 
bladder.  There  is,  in  fact,  retention  with  over- 
flow, but  there  is  no  pain  because  the  bladder 
muscle  is  worn  out  and  is  unable  to  pass  into 
cramp. 

The  differential  diagnosis  has  to  be  made 
from  consideration  of  the  causes  of  incontinence 
of  urine. 

1.  False  incontinence :  i.  e.  retention  with 
overflow,  practically  stricture,  tabes  and  enlarged 
prostate. 

2.  True  incontinence :  (a)  active,  i.  e.  causes 
of  increased  frequency  of  micturition  {vide 
supra) ;  {b)  passive,  diseases  of  the  nervous 
system,  overstretched  sphincter. 

Diagnosis.  So  far  the  practitioner  can  have 
only  a  strong  suspicion  of  what  is  wrong  :  he 
must  confirm  the  diagnosis  by  rectal  examina- 
tion, which  should  be  made  after  the  patient 
has  tried  to  pass  all  the  water  he  can.  Three 
questions  must  now  be  asked.  Is  the  prostate 
enlarged  ?  If  so,  is  it  a  simple  or  a  malignant 
enlargement  ?  Is  there  a  large  amount  of 
residual  urine  in  the  bladder,  which  can  be 
detected  bimanually  ?  The  question  of  residual 
urine  can  thus  be  easily  settled  without  resort 
being  had  to  a  catheter.  A  simple  adenomatous 
tumour  of  the  prostate  is  soft,  smooth  and 
elastic,  whereas  a  carcinoma  is  hard,  often  fixed 
to  the  sides  of  the  pelvis,  and  may  present 
definite  isolated  hard  nodules  of  growth  running 
up  along  the  back  of  the  bladder  above. 

In  a  certain  number  of  cases  no  enlargement 
can  be  felt.  This  does  not  necessarily  mean 
that  the  prostate  is  not  enlarged.  The  enlarge- 
ment may  be  pushing  its  way  up  into  the 
bladder,  as  a  so-called  "  middle  lobe."  These 
"  middle-lobe  "  cases  can  only  be  diagnosed 
by  the  cystoscope. 

Do  not  pass  a  catheter  at  the  first  visit  to 
estimate  the  residual  urine.  The  mortality 
after  a  first  catheter  carelessly  passed  is  as  high 
as  after  operation.  The  only  call  for  a  catheter 
at  the  first  or  second  visit  is  painful  and  com- 
plete retention  of  urine.  In  no  other  circum- 
stances is  it  wise  to  pass  a  catheter  till  more 
has  been  learnt  about  the  case  by  watching  it. 
If  the  patient  chooses  catheter  life  rather  than 
operation  after  the  case  has  been  fairly  put  to 
him,  or  if  operation  is  contra-indicated,  then 
comes  the  time  to  start  catheter  life,  and  this 
is  the  right  time  to  estimate  the  amount  of 
residual  urine,  so  that  the  doctor  may  judge 


how  often  the  catheter  should    be   passed   in' 
the  twenty-four  hours.  i 

A  common  diagnostic  trap  should  be  men- 
tioned. The  patient,  though  over  fifty,  may  be 
suffering  from  urethral  stricture.  The  question 
can  only  be  satisfactorily  settled  by  the  urethro- 
scope, with  which  instrument  strictures  can  be 
seen ;  whereas  with  the  catheter  it  is  easy  to  | 
mistake  spasm  for  stricture  and  make  a  false  { 
diagnosis. 

The  urine  should  be  tested  for  the  presence 
of  albumin,  blood  and  pus.  More  important 
still  is  it  to  measure  the  amount  of  water 
excreted  daily  for  some  days,  and  the  amount 
of  urea.  Persistent  poljoiria  is  the  first  sign  of 
renal  inadequacy.  It  is  only  in  the  last  stages 
of  the  disease  that  persistent  oliguria  is  met 
with,  which  passes  at  length  into  complete 
anuria.  If  the  kidneys  fail  to  secrete  daily 
at  least  sixteen  grammes  of  urea  the  outlook 
is  bad.  Examination  is  made  to  exclude  or 
detect  other  signs  of  commencing  renal  failure, 
such  as  wasting,  subnormal  temperature,  thirst, 
intermittent  attacks  of  vomiting,  headache, 
\  and  high  blood  pressure.  In  this  way  facts 
are  obtained  which  are  essential  for  giving  a 
prognosis  and  determining  what  line  of  treat- 
ment should  be  adopted. 

If  there  is  pus  in  the  urine  this  may  be  due 
to  coexisting  urethritis  or  to  a  cystitis,  but  if 
the  pus  is  coming  from  the  kidneys  (pyelo- 
nephritis) evidence  will  be  given  by  attacks 
of  pyrexia  with  rigors,  profuse  sweatings,  rapid 
wasting  and  by  the  increasing  prominence  of 
the  signs  of  ursemia. 

Treatment.  Treatment  falls  naturally  under 
two  headings.  First  the  procedure  to  be 
adopted  at  the  first  few  visits,  secondly  the 
question  of  what  is  to  be  done  afterwards. 

At  the  first  visit  determine  to  which  of 
the  three  clinical  classes  the  patient  belongs. 
Label  him.  Is  he  merely  complaining  of 
irritability  of  the  bladder  :  if  so,  what  is  to 
be  gained  by  passing  a  catheter  ?  Prescribe 
bladder  tonics — ergot,  strychnine — so  long  as 
his  general  blood  pressure  is  not  too  high.  If 
it  is  too  high,  prescribe  bladder  sedatives,  such 
as  buchu,  combined  with  helmitol  or  urotropin. 

If,  however,  he  is  complaining  of  painful 
complete  retention  of  urine,  a  catheter  will  almost 
certainly  have  to  be  passed.  But  there  is 
always  time  to  go  home  to  fetch  the  catheter, 
and  meanwhile  give  thirty  minims  of  laudanum 
by  the  mouth  and  give  orders  that  the  patient 
be  put  to  bed  in  a  warm  room.  When  the  room 
is  warm,  he  is  to  be  placed  sitting  up  in  a  hot  hip 
bath  with  a  blanket  round  his  shoulders,  which 
will  relieve  his  pain  and  \vill  often  enable  him  to 
pass  a  little  water.  He  should  never  be  left 
alone  while  in  a  bath,  as  there  is  risk  of  sudden 
fainting  fits.     By  this  time  the  practitioner  will 
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have  arrived  back  with  his  complete  outfit  for 
passing  a  catheter  in  the  proper  manner. 

The  outfit  must  include  the  following  articles  : 
(1)  A  douche  tin  or  india-rubber  douche  bag 
to  hold  two  pints ;  (2)  six  feet  of  rubber  tubing 
and  a  clip ;  (3)  a  tin  jug  in  which  to  make  up 
a  wash ;  (4)  material  for  making  up  an  anti- 
septic wash ;  (5)  a  urethral  nozzle  of  some  kind  ; 
(6)  a  sterile  lubricant;  (7)  a  suitable  catheter; 
(8)  some  arrangement  for  sterilizing  the  catheter. 

The  best  lubricant  is  made  up  as  follows  : — 
glycerine  20  parts,  tragacanth  2  parts,  oxy- 
cyanide  of  mercury  j  part,  sterilized  distilled 
water  100  parts.  This  is  put  up  in  ordinary 
tin  squeeze  tubes,  and  is  easily  carried  about 
and  always  ready  for  use. 

A  No.  9  or  10  (English  scale)  gum-elastic 
coude  is  a  good  form  of  catheter,  but  perhaps 
the  best  of  all  is  the  "  Marshall,"  made  by  Bell 
and  Croyden,  with  a  hard  olivary  tip,  a  flexible 
shaft  and  a  large  eye.  The  latter  can  be 
boiled  many  times,  and  indeed  most  of  the  best 
instrument  makers  now  turn  out  gum-elastic 
catheters  that  can  be  boiled.  Porges  white 
gum-elastic  is  as  good  as  any  of  them. 

After  a  catheter  has  been  cleaned  and  dried 
it  is  best  put  away  in  a  "  paraform  "  sterilizer. 
A  catheter  can  be  carried  about  anywhere  in 
this,  where  it  lies  constantly  in  dry  formalin 
vapour.  In  emergency  work  the  practitioner 
is  advised  always  to  boil  his  catheter  just  before 
use. 

The  normal  urethra  swarms  with  bacteria  in 
its  first  three  inches,  but  higher  up  it  is  sterile. 
The  urethra  must,  therefore,  be  washed  out 
before  a  catheter  is  passed.  The  best  anti- 
septic wash  for  this  purpose  is  oxycyanide  of 
mercury,  one  part  in  four  thousand  of  warm 
water.  This  drug  may  be  obtained  in  tabloid 
form.  If  it  is  not  to  hand  a  fifteen-grain  tabloid 
of  chinosol  dissolved  in  a  quart  of  warm  water 
makes  an  efficient  and  non-irritating  wash,  as 
does  a  solution  of  lysol,  half  a  drachm  to  a 
quart. 

The  douche  bag  or  tin  is  filled  with  two  pints 
of  wash  and  suspended  by  a  nail  or  held  by  an 
assistant  some  two  or  three  feet  above  the  level 
of  the  patient's  penis  as  he  lies  in  bed.  Clipping 
the  rubber  tubing  with  the  first  finger  and  thumb 
just  above  the  urethral  nozzle  which  is  attached 
to  the  end  of  the  tubing,  the  practitioner  places 
the  nozzle  just  inside  the  urethra  and  allows  a 
gentle  stream  to  flow  into  the  urethra  and  back 
again  around  the  nozzle  into  a  receptacle  placed 
beneath  the  penis.  The  urethra,  as  far  as  the 
compressor  urethrae,  is  in  this  way  flushed  with 
a  pint  or  more  of  the  wash,  and  is  rendered 
sterile  for  the  time  being. 

The  catheter  is  now  lubricated  and  passed 
into  the  bladder.  Not  more  than  twenty 
ounces  of  urine  should  be  withdrawn,  as  if  the 


bladder  is  completely  emptied  the  sudden 
relief  of  pressure  may  act  adversely  in  two  ways. 
First,  the  splanchnic  veins  may  fill  up  with 
blood,  and  the  heart,  being  deprived  of  sufficient 
blood,  may  fail.  Secondly,  the  renal  veins  may 
become  so  engorged  with  blood  from  the  relief 
of  both  intra-abdominal  and  intra-ureteric 
pressure  that  the  kidneys  may  stop  work,  with 
consequent  anuria.  A  single  catheterization 
is  often  sufficient  to  enable  the  patient  to  pass 
water  again  naturally.  If  not,  the  procedure 
must  be  repeated  every  six  hours  until  the 
bladder  is  empty,  twenty  ounces  being  drawn 
off  each  time. 

If  the  catheter  passes  into  the  bladder  and 
nothing  comes  away,  blood  clot  or  less  often  a 
stone  may  be  blocking  up  the  eye  of  the  catheter. 
First  try  and  wash  a  little  antiseptic  from  the 
douche  bag  through  the  catheter.  This  may 
be  sufficient  to  start  the  flow.  If  this  fails 
nothing  remains  but  to  do  either  a  suprapubic 
cystotomy  or  a  suprapubic  puncture.  If  a 
catheter  cannot  be  passed,  but  false  passages 
are  made — as  is  at  once  evident  by  the  appear- 
ance of  blood  at  the  meatus — it  is  far  better  to 
desist  and  to  proceed  to  suprapubic  puncture 
of  the  bladder. 

Suprapubic  Puncture  of  the  Bladder.  Take 
a  sharp  hydrocele  trocar  and  cannula,  or  a 
straight  pleural  trocar  and  cannula,  boil  it,  and 
lay  it  in  an  antiseptic  solution.  Place  the 
patient  on  his  back,  shave  the  pubes  and  paint 
the  skin  with  tincture  of  iodine.  Having  felt 
the  bladder  rising  out  of  the  pelvis,  place  the 
index  finger  of  the  left  hand  on  the  upper 
border  of  the  pubic  symphysis  in  the  middle 
line  and  then  plunge  the  trocar  and  cannula,  with 
one  bold  stabbing  movement,  vertically  down- 
wards into  the  bladder.  Remove  the  trocar, 
and  urine  will  immediately  pour  out  like  a 
fountain  from  the  cannula.  As  soon  as  it  ceases 
to  come  forth  under  pressure, pull  out  the  cannula 
with  a  quick  movement  and  seal  the  puncture 
with   collodion.     No   aspirator  is   needed. 

This  procedure  can  be  repeated  as  often  as 
required  till  further  help  can  be  obtained,  and 
is  freer  from  risk  than  catheterization  by  an 
unskilled  hand. 

The  best  results  of  all  are  obtained  by  supra- 
pubic cystotomy,  the  blood  clot  or  stones  being 
removed  and  a  large  tube  being  left  in  the 
bladder  for  drainage. 

Lastly,  if  the  patient  is  a  leaker,  as  described 
above,  then  it  is  very  unwise  to  proceed  straight 
away  to  pass  a  catheter,  as  its  passage  on  such 
a  subject  is  more  than  likely  to  be  foUowed  by 
an  attack  of  fatal  uraemia.  It  is  far  wiser  to 
leave  such  a  bladder  alone  until  the  support  of  a 
second  opinion  can  be  obtained  to  consult  upon 
the  best  line  of  procedure  and  to  put  the  risks 
of  any  kind  of  interference  before  the  friends. 


GENERAL  SURGERY 


824 


PROSTATIC  EXLARGEMEN' 


The  patient  having  been  tided  over  his  most 
urgent  sj^mptoms,  it  remains  to  be  decided  liow 
to  deal  with  him  afterwards. 

General  Rules  of  Conduct  for  a  Prostatic 
Patient.  The  worst  enemy  is  chill,  and  every 
detail  of  the  patient's  life  should  be  gone  over 
with  him,  any  point  being  corrected  where 
chill  is  likeh^  to  creep  in.  This  means  attention 
to  the  bedclothes,  the  clothing,  ventilation  at 
home  and  at  work,  the  getting  to  and  from 
business,  and  the  question  of  climate. 

Anything  that  might  give  rise  to  engorgement 
of  the  pelvic  veins  must  be  avoided.  Such 
things  are  alcoholic  and  sexual  excess,  heavy 
meals  and  constipation. 

The  blood  pressure  should  always  be  measured, 
and  if,  as  is  usuallj^  the  case,  it  is  excessive  {i.  e. 
over  150  mm.  of  mercury)  the  patient  must  be 
warned  against  the  dangers  of  high  blood 
pressure,  and  treatment  be  adopted  to  keep  it 
within  safe  limits. 

To  prevent  the  onset  of  haematogenous  in- 
fection of  the  kidnej^s  and  bladder  with  the 
colon  bacillus,  constipation  should  be  avoided, 
plenty  of  plain  water  or  Contrexeville  water 
should  be  drunk  daily,  and  small  doses  of  a 
urinary  antiseptic  should  be  taken  regularly, 
the  best  being  urotropin  in  three-grain  doses 
three  times  a  day. 

In  the  early  stages  the  patient  may  go  on 
fairly  comfortably  for  a  year  or  so  if  these  rules 
of  life  be  adopted,  but  sooner  or  later  he  will 
have  to  make  his  choice  between  catheter  life 
and  operation. 

In  favour  of  catheter  life  is  that  the  patient 
and  his  friends  think  that  it  is  less  dangerous 
than  operation,  though  it  is  very  doubtful  if 
this  is  a  fact,  and  this  may  be  allowed  to  weigh 
in  the  decision  if  the  patient  can  afford  the  time 
and  money  needed  to  secure  clean  and  regular 
catheterization . 

Asfainst  catheter  life  are  its  constant  dangers, 
constant  worr}-,  its  waste  of  time  and  expendi- 
ture, its  risk  of  sepsis,  shock,  haemorrhage, 
uraemia,  and  the  fact  that  the  catheter  never 
cures,  but  is  only  a  palliative,  and  can  do  but 
little  to  put  off  the  early  death  of  the  kidneys 
from  back-pressure. 

In  favour  of  operation  is  the  excellent  chance 
of  absolute  cure  that  it  holds  out  now-a-days. 
The  obstruction  is  completely  removed,  so  that 
all  need  for  a  catheter  disappears  once  and  for 
all.  The  urine,  if  previously  infected,  often 
becomes  clear,  the  frequent  calls  to  micturate 
cease,  the  stream  is  restored  to  its  normal 
dimensions  and  power,  and  all  back-pressure 
being  removed  from  the  kidneys  the  general 
health  improves  in  the  most  remarkable 
manner. 

Against  an  operation  must  be  set  its  risks. 
The  mortalitj'  in  the  hands  of  experts  has  been 


brought  down  to   five  per  cent.,   a  mortalit' 
which  is  lo\\er  than  that  of  catlieter  life.     ]j 
has  been  calculated  by  Watson  that  eight  pe 
cent,  of  cases  die  \\ithin  the  month  after  thai 
first  catheterization.     This  needs  to  be  drive 
home  in  the  minds  of  the  public  and  the  pre 
fession.     The  risks  of  the  operation  are  shocl 
haemorrhage,    sepsis,    lung    complications,    ani 
most  important  of  all,  uraemia.     Uraemia  is  th 
one   that   remains   most   formidable,    but  thi 
will  grow  less   and  less   as   cases  come  to  b 
operated  upon  earlier    and  to  be  picked  mori 
carefully.     The  operation  may  indeed    be  saic! 
to  be  the  most  successful  in  modern  surgerji 
when  one  considers  from  what  miseries  it  sav& 
the  patient. 

Contra-indications  to  the  operations  are  :- 
(1)  Cases  of  carcinoma;  (2)  cases  when  it  i 
proved  that  the  kidneys  are  incompetent  anc 
could  not  carry  on  their  work  if  submitted  ti 
the  strain  of  the  operation ;  (3)  in  rich  patient' 
who  can  afford  the  time  and  money  needed  t( 
ensure  clean  and  regular  catheterization,  am. 
who  are  unwilling  to  face  the  operation. 

Operation  is  especially  to  be  urged  (1)  whei: 
there  is  a  clot  retention;  (2)  when  stone  i; 
present ;  (3)  if  catheterization  is  difficult  o 
impossible ;  (4)  if  the  patient  is  poor  and  cannc 
afford  catheter  life. 

As  to  carcinoma,  in  a  very  few  early  cases  ii 
may  be  possible  to  excise  the  growth  by  Young'ii 
method.  In  other  cases  the  bladder  can  b(l 
left  alone  if  it  is  able  to  empty  itself.  If  noti 
either  catheter  life  must  be  instituted,  or  L 
this  is  too  painful  a  permanent  suprapubic 
cystostomy  must  be  carried  out  and  an  apparai 
tus  be  worn.  It  should  not  be  forgotten  that! 
many  cases  of  carcinoma  run  a  chronic  course! 
of  from  five  to  ten  years.  F.  K. 


DISEASES    OF    THE    MALE    GENERATIVE 
ORGANS. 

I. — Diseases  and  Defects  of  the  Testis 

Acute      Orchitis       (Epididymo-Orchitis).  —  The 

symptoms  differ  somewhat  according  to  whether 
the  epididymis  or  the  testis  is  the  more  aft'ected. 
It  may  be  stated  generally  that  the  signs  and 
S3'^mptoms  are  more  severe  with  the  latter  than 
the  former,  but  suppuration  is  more  frequent 
in  the  epididymis.  Premonitory  symptoms 
are  fever,  headache  and  general  malaise.  This 
is  followed  by  pain,  which  is  referred  often  to  one 
side  or  other  of  the  lower  part  of  the  abdomen. 
Should  the  patients  desire  to  conceal  the  con- 
dition of  the  genitalia,  it  is  easy  for  the  prac- 
titioner to  be  misled  b}^  these  abdominal  symp- 
toms. Soon  local  swelling  and  tenderness  are 
manifest,  the  pain  is  peculiar  and  sickening,  the 
parts    being    exquisitely    tender. 


These   signs  | 
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may  speedily  become  masked  or  perhaps  hidden 
by  the  effusion  of  fluid  into  the  tunica  vaginalis 
— a  symptomatic  hydrocele.  The  scrotum  may 
be  red,  swollen  and  oedematous.  All  the  signs 
and  symptoms  become  worse  if  the  testicle  is 
allowed  to  hang  down,  when  the  dragging, 
sickening  pain  in  the  abdomen  is  particularly 
bad.  In  most  cases  the  temperature  remains 
elevated  for  several  days.  Usually  the  acute 
symptoms  last  four  or  five  days,  occasionally 
seven  or  eight ;  and  in  about  a  fortnight  the 
patient  is  convalescent.  Should  the  attack 
occur  in  the  course  of  urethritis,  the  discharge 
diminishes  or  ceases,  returning  during  the  con- 
valescence, a  trap  for  the  unwary.  If  both 
sides  are  attacked,  they  are  affected  one  after 
the  other,  not  simultaneously.  Hardness  and 
thickening  persist  for  some  months  afterwards. 
Atrophy  occurs  slowly  and  not  infrequently, 
especially  in  young  subjects ;  occasionally 
the  gland  remains  permanently  enlarged.  In 
urethral  infections  it  is  not  infrequent  for  a 
hard  nodule  to  remain  permanently  in  the 
Cauda  epididymidis,  leading  to  sterility. 
Treatment.     The  patient  must  be  put  to  bed 

I  and  have  the  scrotum  raised  and  supported 
with  a  pillow  and  icebag.     A  sponge-bag  makes 

'  an  extemporary  icebag.  An  evaporating  lotion 
is  sometimes  employed.     Hot  lead-lotion  dress- 

j  ings  and  hot  fomentations  are  sometimes  used 
in  the  early  stages.  But  they  are  of  greater 
use  later,  when  the  initial  inflammation  has 
been  checked,  by  increasing  the  vascularity  of 
the  part  and  aiding  the  removal  and  absorption 
of  the  inflammatory  products.  The  bowels  are 
freely  opened  ^^  ith  a  purgative,  such  as  calomel 
and  sulphate  of  soda ;  and  a  saline  mixture 
is  given  three  times  dail}' .  If  there  is  much 
pain  some  tincture  of  opium  can  be  given,  and 
in  plethoric  subjects  twenty  minims  of  anti- 
monial  wine.  The  diet  must  be  light  and  easily 
digested.  After  the  acute  symptoms  have 
subsided  the  testicle  can  be  strapped ;  and,  in 
any  case,  a  suspensory  bandage  should  be  worn 
for  a  short  time.  If  obvious  suppuration  takes 
place  the  abscess  must  be  incised.  When  orchitis 
occurs  in  the  course  of  some  specific  disease, 
such  as  malaria  or  gout,  appropriate  remedies 
must  be  given.  In  every  case  attention  should 
be  paid  to  the  original  source  of  infection,  such 
as  the  urethral  discharge,  after  the  acute 
symptoms  have  subsided. 

Chronic  Orchitis. — In  chronic  orchitis  the 
testis  is  larger  and  harder  than  usual.  In  a  few 
months'  time  it  may  be  followed  by  some 
diminution  in  size  and  obvious  wasting. 
Thrombosis  of  the  vessels  of  the  spermatic 
plexus  is  commonly  associated  with  it.  If  such 
thrombosis  is  present  with  an  acute  orchitis, 
such  as  is  seen  after  mumps,  the  testis 
may  remain  permanently  enlarged.     A  chronic 


orchitis,  especially  if  of  long  standing,  will 
abolish  spermatogenesis  completely. 

Treatment.  Drugs  have  little  effect  on  this 
condition.  Iodide  of  potassium,  and  perhaps 
mercury,  is  given  internally;  counter-irritation 
and  the  inunction  of  mercurial  ointments 
externally.  But  the  patient  will  derive  greater 
benefit  if  attention  is  directed  more  to  the 
general  health  than  to  the  local  condition. 
Fresh  air,  exercise,  change  of  scene  and  life,  or 
a  voyage,  will  do  much  good,  although  the  local 
disease  runs  its  course.  The  use  of  a  suspender 
is  often  imperative  on  account  of  the  dragging, 
sickening  abdominal  pain  which  the  weight 
of  the  testis  causes.  Sufferers  from  this 
complaint  often  get  very  depressed  mentally, 
becoming  even  melancholic. 

Syphilitic  Disease  of  the  Testis. — The  testis  is 
never  affected  in  the  primary  stage  of  syphilis. 
In  the  secondary  stage  the  epididymis  is  aft'ected 
more  obviously  than  the  body  of  the  testis, 
which  is  unusual  in  blood  infections.  Both 
epididymes  are  affected,  appearing  enlarged 
and  tender  Avith  a  localised  nodular  mass  in 
the  caput  epididymidis.  The  disease  is  really 
an  epididymo-orchitis,  in  which  clinically  the 
epididymal  factor  predominates.  The  average 
duration  of  the  syphilis  before  the  incidence  of 
this  epididymo-orchitis  is  about  four  months. 
The  diagnosis  is  generally  easy  from  the  history, 
the  presence  of  other  secondary  syphilitic  lesions, 
the  similar  and  bilateral  affection,  and  its 
rapid  resolution  under  treatment  with  mercury. 

In  the  tertiary  stage  the  testicle  is  subject  to 
two  pathological  invasions :  a  diffuse  gum- 
matous infiltration  and  the  formation  of  a 
localised  gumma,  or  gummata.  These  pro- 
cesses cause  a  form  of  epididymo-orchitis,  but 
it  is  the  testis  rather  than  the  epididymis  which 
bears  the  brunt  of  the  trouble.  A  testis  affected 
with  tertiary  syphilitic  disease  is  often  called  a 
sarcocele. 

Symptoms.  The  testis  enlarges  slowly,  in- 
sidiously and  painlessly,  until  its  size  and 
weight  cause  the  patient  to  seek  advice.  In 
shape  it  is  usually  globular  and  pyriform,  with 
a  smooth  surface.  It  is  heavy,  painless,  hard 
and  resistant  to  the  touch,  and  generally  devoid 
of  testicular  sensation.  The  skin  of  the  scrotum 
may  be  adherent  to  it,  and  may  even  present  a 
gummatous  ulcer  and  hernia  testis.  A  small 
hydrocele  is  often  present.  As  a  rule  one 
testis  only  is  affected,  rarely  both  simul- 
taneously; and  the  testis  of  the  other  side 
may  become  affected  whilst  the  patient  is 
under  treatment  for  the  first. 

Treatment.  The  treatment  of  syphilitic  dis- 
eases of  the  testes  is  the  same  as  the  treatment 
of  the  same  stage  of  the  disease  elsewhere.  It 
is  beneficial  to  give  mercurj',  by  local  inunction, 
as  well  as  iodide  of  potassium.     It  is  a  good 
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plan  to  paint  the  skin  with  iodine  three  or  four 
days  before  the  inunction,  as  it  becomes  more 
vascular  and  absorbs  the  drug  quicker.  The 
iodide  of  potassium  should  be  commenced  in 
five-grain  doses  and  gradually  increased  to 
thirty  grains  three  times  a  day.  lodipin, 
iodine  and  oil  of  sesame  may  be  given  in  five- 
grain  tablets,  three  times  a  day. 

Tuberculous  Disease  of  the  Testis. — Tubercu- 
losis of  the  testis  is  a  replica  of  the  same 
disease  which  we  knoAv  by  the  name  of  phthisis 
in  the  lungs.  There  are  three  chief  channels 
through  which  the  testis  can  be  infected  : 
the  lymphatics,  the  blood-vessels,  and  the  vas 
deferens,  besides  infection  bj^  direct  extension. 
It  may  occur  as  a  primary  disease,  as  secondary 
to  tuberculosis  elsewhere,  or  as  an  incident  in 
general  miliary  tuberculosis. 

Symptoms.  Gonorrhoea  and  general  excesses 
undoubtedly  dispose  to  tuberculosis  of  the  tes- 
tis. Clinically  the  disease  can  be  divided  into 
three  stages,  which  may  be  distinct  or  may 
overlap.  The  first  is  the  stage  corresponding 
to  the  deposit  and  fibrosis  of  the  tubercle ;  in 
all  probability  it  will  be  unnoticed  by  the 
patient. 

In  the  second  stage  the  tubercle  undergoes 
caseation.  At  first  it  increases  in  size  and 
becomes  harder ;  then  it  softens  in  places  as  the 
caseous  material  breaks  down.  In  the  epididy- 
mis the  skin  soon  becomes  adherent  and  red, 
later  giving  Avay  and  discharging  the  cold 
abscess. 

The  disease  enters  on  the  third  stage  when  a 
sinus  is  present.  In  some  cases  there  are  many 
sinuses  and  ulcers,  the  intermediate  and  sur- 
rounding skin  being  ragged,  undermined  and 
discoloured.  The  discharge  is  thin  and  waterj% 
containing  caseous  material.  In  this  third 
stage  of  the  disease  gross  changes  will  com- 
monly be  found  in  the  vesiculse,  prostate  and 
testis  of  the  other  side,  or  elsewhere  in  the  body. 

Treatment.  In  the  first  stage  the  treatment 
should  consist  in  local  rest,  abstinence  from 
sexuality,  and  a  healthy  open-air  life  with  plenty 
of  sunshine,  fresh  air  and  good  food.  The  local 
application  of  mercurial  ointments  is  often 
beneficial,  as  is  also  the  internal  administration 
of  tonics  and  cod-liver  oil.  This  treatment 
should  be  continued  for  some  time  after  the 
apparent  cessation  of  the  disease.  Iron,  arsenic 
and  cod-liver  oil  are  most  useful  in  these  cases ; 
the  latter  being  given  by  itself,  the  other  two 
together.  Methylene  blue  given  in  one-grain 
pills  twice  daily  is  sometimes  beneficial.  Tuber- 
culin injections  are  often  disappointing  in  these 
cases.  If  the  disease,  instead  of  quieting  down 
progresses  and  enters  upon  the  second  stage, 
medical  treatment  ceases  to  be  sufficient.  If 
caseation  has  taken  place  it  should  be  treated 
as  elsewhere,  by  means  of  incision  and  erasion. 


If  the  disease  does  not  settle  quickly,  the 
question  of  castration,  of  the  removal  of  a 
largely  valueless  organ  that  is  a  menace  to  the 
rest  of  the  body,  must  be  considered.  '• 

Even  in  cases  where  a  careful  examination, 
per  rectum  and  otherwise,  has  been  made  to 
exclude  the  existence  of  tuberculous  disease 
somewhere  else  in  the  body,  castration  is  not 
always  a  successful  operation.  General  treat- 
ment should  be  continued  after  apparent  cure. 
At  the  present  time  the  operative  treatment  of 
tuberculosis  of  the  testis  is  in  an  uncertain 
condition.  Both  erasion  and  castration  are 
unsatisfactor^^  It  would  appear  that  if  only 
one  testis  is  affected,  castration  should  be 
done,  and  be  followed  by  prolonged  medical 
and  hygienic  treatment  for  fear  of  the  disease 
breaking  out  elsewhere.  When  the  disease 
affects  both  testes,  or  when  only  one  is  present, 
the  conservative  operation  of  erasion  is  better. 

In  the  third  stage  castration  is  done  not  only 
for  the  sake  of  cure,  but  in — humanly  speaking 
— incurable  cases  to  relieve  the  pain,  discharges 
and  sleeplessness  which  the  disease  may  cause. 

The  treatment  of  these  cases  with  tuberculin 
is  of  value,  though  often  disappointing ;  it  is  of 
most  use  in  the  first  stage. 

Malignant  Tumours  of  the  testes  are  com- 
paratively uncommon,  and  clinicians  have 
become  more  and  more  impressed  with  the 
great  malignancy  of  such  tumours.  Out  of 
1,080  cases  of  malignant  disease  admitted  to 
St.  Thomas's  Hospital,  in  only  six  was  the 
testicle  involved. 

The  process  begins  generally  in  the  body  of 
the  testis ;  if  rapidly  growing  it  is  very  painful 
on  account  of  its  compressing  the  testicular 
tissues  within  the  tunica  albuginea.  If  it  grows 
slowly  the  tunica  albuginea  stretches,  even  to 
several  times  the  organ's  natural  size ;  the 
clinical  course  being  painless.  So  long  as  the 
tunica  albuginea  is  intact  the  tumour  retains 
the  shape  of  the  testicle,  suggesting  the  diagnosis 
of  sarcocele  or  gummatous  testis  which  is  so 
often  made.  The  growth  itself  invades  the 
tunica  albuginea,  so  that  some  rapid  groAvths 
are  painless  and  insidious.  In  fact  the  prac- 
titioner ma}^  be  called  in  on  account  of  an 
abdominal  tumour  which  is  in  reality  a  secon- 
dary growth. 

Malignant  disease  will  be  most  likely  con- 
founded with  a  gummatous  testis  or  some 
form  of  chronic  orchitis.  Should  tuberculosis 
begin  in  the  body  of  the  testis,  it  too  can  be 
confused  with  malignant  disease.  Of  the  three 
chief  affections  of  the  body  of  the  testicle — 
malignant  disease,  gummata  and  chronic 
orchitis — the  first  two  will  give  the  greater 
trouble  in  the  diagnosis.  Steady  increase  in 
size  with  pain  in  spite  of  treatment  indicates 
growth ;    painless    swelling    which    diminishes 
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under  fuU  doses  of  iodide  of  potassium  does  not. 
As  the  patient's  only  hope  of  life  lies  in  the  early 
and  complete  removal  of  the  disease,  time  must 
not  be  spent  in  a  prolonged  trial  of  medicinal 
treatment.  A  syphilitic  testis,  sufficiently  dis- 
eased to  approximate  and  be  confounded  AWth 
malignant  disease,  will  have  lost  all,  or  nearly 
all,  of  its  physiological  value.  Hence  there 
need  be  no  anxiety  in  risking  its  sacrifice. 

For  excision,  the  only  diagnosis  required  is 
that  of  a  disorganized  testis.  No  time  should 
be  wasted  in  trying  to  get  beyond  this.  The 
treatment  consists  in  early  and  free  removal 
of  the  disease.  Modern  research  shows  that 
malignant  disease  is  primarily  a  local  affection, 
curable  by  its  early  removal.  Unfortunately, 
in  a  very  large  number  of  cases  the  patient  and 
the  doctor  only  decide  upon  operation  when 
there  is  no  hope  of  cure,  as  is  sho^Ti  by  the 
recurrences  so  often  seen  clinically 

The  testis  is  one  of  the  most  serious  situa- 
tions in  which  malignant  disease  is  known  to 
occur.  It  has  always  been  the  custom  to 
regard  malignant  growths  of  the  testis  as 
arising  in  the  body  of  the  gland,  but  it  is  now 
becoming  recognized  that  some  growths  originate 
in  the  epididymis. 

Malignant  Disease  of  the  Imperfectly  Descended 
Testicle. — It  has  long  been  recognized  that 
malignant  disease  affects  imperfectlj'  descended 
testes.  At  St.  Thomas's  Hospital  in  later 
years  one  case  of  an  imperfectly  descended 
testis  was  found  amongst  twenty-five  cases  of 
malignant  disease  of  the  testis — four  per  cent. 
It  is  not  the  position  of  imperfect  descent,  but 
the  condition  of  imperfect  development  asso- 
ciated with  it,  which  leads  to  the  incidence  of 
malignant  disease.  The  possiblity  of  an  obscure 
tumour  of  the  abdomen  originating  in  an 
imperfectly  descended  testis,  though  apt  to 
escape  the  memory,  should  be  borne  in  mind. 

The  Imperfectly  Descended  Testis. — When  a 
testis  fails  to  descend  it  is  rarely  due  to  the 
interposition  of  any  mechanical  obstruction, 
but  is  a  congenital  defect  due  to  some  inability 
or  lack  of  power  of  the  part  to  develop  properly. 
Thus  failure  in  the  full  descent  of  the  testis 
is  comparable  to  a  cleft  in  the  palate  in  the 
development  of  the  maxillae.  It  is  frequently 
associated  with  some  other  congenital  malforma- 
tion, by  far  the  most  frequent  of  which  is 
an  inguinal  hernia.  The  testes  ought  to 
be  in  the  scrotum  in  the  eighth  month  of 
foetal  life;  certainly  they  should  be  fully 
descended  at  the  time  of  birth.  But  develop- 
ment is  not  arrested  at  birth ;  and  if  the  testes 
are  not  present  then  they  ma\-  appear  after- 
wards. The  presence  of  the  testis  in  the 
scrotum  is  a  sign  that  the  organ  may  develop 
and  mature  at  puberty ;  its  absence,  that  it  will 
probably  not  mature  fully. 


The  testis  has  at  least  two  functions  :  one 
as  regards  the  race,  that  of  producing  an  external 
secretion  containing  spermatozoa,  the  spermato- 
genetic  function ;  the  second,  as  regards  the 
individual,  that  of  producing  an  internal  secre- 
tion which  ministers  to  the  maturation  and 
perfection  of  the  secondary  sexual  characters 
which  constitute  the  distinctive  plumage  of  the 
male.  One  fully  developed  and  descended 
testis  is  quite  sufficient  to  ensure  the  proper 
production  of  an  external  secretion  with 
spermatozoa.  Two  testes  are  required  to 
furnish  an  internal  secretion  sufficient  for  the 
full  acquisition  of  male  characters.  It  is  known 
from  many  observations  that  only  rarely  is  the 
imperfectly  descended  testis  ever  spermato- 
genetic.  When  this  very  rare  spermatogenetic 
function  is  developed,  it  appears  late,  about 
the  age  of  twenty  years,  and  only  lasts  one  to 
three  years ;  then  it  passes  away.  This  is  an 
important  fact ;  because  if  it  is  urgent  for  a  man 
with  bilateral  imperfectly  descended  testes 
to  produce  an  heir,  he  must  be  aff^orded  the 
opportunity  at  this  period.  As  regards  its 
external  secretion,  the  imperfectl}'  descended 
testis  is  of  very  small  account.  The  practical 
value  of  an  imperfectly  descended  testis  lies  in 
its  internal  secretion. 

In  its  descent  the  testis  is  preceded  by  a 
pouch  of  peritoneum,  which  forms  later  the 
tunica  vaginalis  and  becomes  shut  off  from  the 
peritoneal  cavity  when  the  gland  has  reached 
the  bottom  of  the  scrotum.  Should  the  gland 
fail  to  attain  this  situation,  the  closure  of  the 
peritoneal  neck,  the  processus  vaginalis,  will  fail. 
Thus  it  is  to  be  expected  that  nearly  every 
imperfectly  descended  testis  will  be  accom- 
panied by  a  total  congenital  hernial  sac.  But 
this  is  not  always  so,  because  development 
proceeds  after  birth ;  and  though  the  gland  may 
not  descend,  yet  the  processus  vaginalis  may 
become  shut  off  from  the  peritoneal  cavity.  A 
hernial  sac,  potentially  so  at  least,  is  present 
in  four-fifths  of  the  cases. 

The  next  point  to  be  considered  is  whether 
it  is  not  better  to  leave  the  testis  to  develop 
in  the  position  in  which  it  is.  Theoretically 
this  may  be  so.  and  it  is  justifiable  to  watch 
3^oung  children  ;  but  practically  we  find  that  the 
imperfectly  descended  testis  is  liable  to  a  number 
of  accidents. 

The  testis  has  every  disadvantage  in  being 
left  long  in  its  imperfectly  descended  position. 
After  it  is  once  certain  that  natural  develop- 
ment is  not  merely  delayed,  but  has  failed  to 
conduct  the  gland  to  its  proper  place,  operative 
treatment  should  be  undertaken. 

The  Significance  of  Pain  in  the  Imperfectly 
Descended  Testis.  Attention  was  called  first 
to  the  importance  of  this  subject  in  1903. 
Further     and     much     extended     observations 
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have    confirmed     the     suggestions     tlien     put 
forward. 

The  symptom  of  pain  in  eases  of  imperfectly 
descended  testis  is  one  upon  which  great 
reliance  can  be  placed.  The  pain  meant  is  not 
that  which  accompanies  or  follows  an  attack  of 
orchitis,  but  such  as  follows  upon  an  effort, 
apparently  coming  on  spontaneously,  lasting 
from  a  few  minutes  to  a  few  hours,  and  often 
followed  by  some  s\\  elling  of  the  gland.  When 
severe,  these  attacks  are  accompanied  by  faint- 
ness  and  vomiting.  Sclerosis  is  known  to  be 
a  very  frequent  and  progressive  change  in 
imperfectly  descended  testes.  It  is  also 
known  to  be  no  congenital  abnormality;  it 
must,  therefore,  be  acquired ;  but  how  ?  The 
explanation  is  found  to  a  large  extent  in  the 
pathological  causation,  torsion,  which  gives 
significance  to  the  clinical  attacks  of  pain  in 
these  cases.  It  is  very  characteristic,  par- 
ticularly in  subjects  over  ten  years  of  age,  to 
have  a  previous  history  of  attacks  of  pain  of 
varying  duration  in  the  imperfectly  descended 
gland.  From  observations  made  during  opera- 
tions,there  is  no  doubt  that  some  degree  of  torsion 
of  the  cord  frequently  complicates  imperfect 
descent.  It  is  not  easy  to  give  statistics  on 
such  a  difficult  point  of  observation,  but  it  may 
be  stated  that  a  twist  will  be  found  in  as  many 
as  seventy  per  cent,  of  these  cases.  If  the 
twist  is  increased  sufficiently  it  will  cause  a 
stab  of  pain,  which  may  be  momentary  or  of 
some  hours'  duration.  In  certain  reported 
cases  the  pain  has  been  reliex'ed  during  the 
attack  by  untwisting  the  cord.  These  examples 
furnish  direct  proof  of  the  torsion  being  re- 
sponsible, pathologically,  for  the  attacks  of 
pain  noticed  clinically.  Further,  in  cases  which 
give  such  a  history  twists  of  the  cord  are  noticed. 
This  being  so,  pain  becomes  very  important  in 
the  history  of  these  cases,  and  its  occurrence  in 
attacks  is  sufficient  to  warrant  putting  an  end 
to  the  period  of  watching. 

Torsion  of  the  Testis. — Torsion  of  the  testis 
has  always  been  regarded  as  a  condition  deriv- 
ing its  interest  from  its  rarity.  Study  of 
recent  cases  shows  the  mistakes  that  can  be 
made ;  and  if  the  older  literature  is  examined 
in  this  light,  cases  will  be  discovered  recorded 
under  such  diagnoses  as  hsemorrhagic  infarc- 
tion of  the  testis,  acute  thrombosis  of  the 
vessels  of  the  spermatic  cord,  spontaneous 
necrosis  of  the  testis,  gangrene  of  the  testis 
after  hsematocele,  orchitis  in  misplaced  testes, 
acute  hydrocele,  etc.  It  is  true  that  all  such 
cases  are  not  due  to  torsion  of  the  cord.  There 
is  every  reason  to  believe  that  some  cases  are 
due  to  an  infective  inflammation  of  the  testicle 
accompanied  by  haemorrhage,  as  with  the 
pancreas.  Both  clinically  and  pathologically, 
proved    cases    of    torsion    present    many    and 


various  pictures ;  so  much  so,  that  now  cases 
of  acute  torsion,  subacute  torsion,  and  chronic 
torsion  of  the  testis  are  recognized. 

The  youngest  case  was  found  in  a  baby 
fourteen  days  old,  and  the  oldest  is  rather  a 
doubtful  case  between  seventy-five  and  eighty 
years  of  age.  The  majority,  forty-seven  per 
cent.,  occur  about  or  shortly  after  the  changes 
in  the  testis  and  spermatic  cord  which  take 
place  at  pubertj'. 

The  testis  on  the  right  side  suffered  more 
frequently  than  the  left.  In  about  sixty-six 
per  cent,  (two-thirds  of  the  cases)  the  gland 
was  definitely  imperfectly  descended.  In  the 
remainder,  thirty-four  per  cent.,  it  is  either 
definitely  stated  or  implied  to  have  been  fully 
descended.  These  figures  are  in  fact  of  little 
value,  because,  from  study  of  the  descriptions 
i  of  the  thirty-four  per  cent,  in  which  the  testis 
I  is  said  or  implied  to  have  been  fully  descended, 
it  is  obvious  that  some  developmental  defects 
existed.  So  that  an  examination  of  the  avail- 
able examples  makes  it  certain  that  some 
developmental  defect  is  present  in  a  much 
greater  proportion  than  the  figure  sixty-six  per 
cent,  represents.  In  fact,  torsion  of  the  testis 
would  seem  to  be  unusual,  apart  from  such 
deficiency. 

II. — Diseases  of  the  Spermatic  Cord 

Encysted  Hydrocele  of  the  Cord. — The  fluid  is 
contained  in  one  or  several  cysts,  resulting  from 
;  the  irregular  obliteration  of  the  processus 
vaginalis.  Clinically  they  form  movable  trans- 
lucent cysts,  and  have  but  a  slight  impulse  on 
coughing. 

Treatment  by  tapping  and  injection  may  be 
tried,  and  is  sometimes  successful.  The  cyst 
is  pressed  with  the  forefinger  and  thumb  into 
the  upper  part  of  the  scrotum,  where  the  skin  is 
made  tense  over  it.  A  trocar  and  cannula  are 
then  thrust  sharply  into  it  and  the  fluid  evacu- 
ated. Through  the  cannula  a  few  minims  of 
pure  carbolic  acid  are  injected  through  a  syringe, 
and  the  cyst  lightly  massaged.  The  patient 
experiences  a  feeling  of  local  Avarmth,  but  soon 
loses  it,  owing  to  the  anaesthetic  action  of  the 
carbolic.  He  should  be  kept  a  day  in  bed. 
If  this  fails,  or  operation  is  preferred,  the  cyst 
is  excised  through  an  inguinal  incision,  the 
inguinal  canal  being  opened  and  sutured  when 
desirable. 

The  Spermatic  Veins  (Phlebitis  and  Throm- 
bosis).— Inflammation  of  the  pampiniform  plexus 
is  probably  more  common  than  most  books 
indicate.  The  phlebitis  is  always  followed  by 
thrombosis.  The  cord  becomes  tender  and 
s\Aollen,  a  small  hydrocele  forms  in  the  tunica 
vaginalis,  the  scrotum  and  dartos  become 
thickened  and  oedematous,  the  testis  becomes 
enlarged,   painful    and    even    inflamed.      Next 
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to  gonorrhceal  urethritis,  injury  is  the  most 
frequent  cause  of  thrombosis  of  the  pam- 
piniform plexus.  But  it  may  follow  influenza, 
gout,  rheumatism,  tj^hoid  and  other  specific 
fevers,  etc.  It  begins  Avith  pain,  often  of  a 
dragging,  sickening  character,  and  swelling  in 
the  part,  accompanied  by  a  rise  of  temperature 
and  other  constitutional  disturbances.  The 
patient,  besides  complaining  of  pain  locally, 
frequently  refers  it  to  his  abdomen.  He  must 
be  put  to  bed  Avhen  possible,  and  ice  or  heat 
applied,  as  seems  desirable.  The  bowels  should 
be  opened  freely.  After  a  few  days  the  patient 
will  be  able  to  get  about,  using  a  suspender 
bandage.  In  young  men  and  youths  the  testis 
commonly  ascends  to  the  upper  part  of  the 
scrotum  into  a  position  of  acquired  imperfect 
descent.  At  the  same  time  it  becomes  smaller 
and  painful ;  but  sometimes  it  first  enlarges. 

Varicocele. — A  varicocele  is  a  dilated  and 
tortuous  condition  of  the  lengthened  and  en- 
larged veins  of  the  pampiniform  plexus,  which 
in  the  inguinal  canal  join  up  to  form  two 
or  three  trunks,  which  in  their  turn  join  up 
later  to  form  one  vein.  It  is  a  condition  M'hich 
appears,  or  makes  its  presence  felt,  about  the 
period  of  puberty  and  early  manhood.  About 
ninety  per  cent,  of  cases  occur  before  twenty- 
five  years  of  age.  After  middle  life  it  disappears 
and  is  very  rarely  seen  in  old  men.  The 
presence  of  a  varicocele  is  dependent  on  the 
sexual  activity  of  the  testis. 

Treatment  consists  of  two  kinds.  First  of 
all,  only  treat  those  who  need  it ;  warning  others 
that  little  or  no  harm  will  result,  that  they  will 
get  better  as  they  grow  older,  and  not  to  listen 
to  ignorant  advice  on  the  subject.  With  those 
who  definitely  complain  of  symptoms,  treat- 
ment must  be  directed  in  two  ways  :  towards  the 
relief  of  the  local  and  of  the  general  complaints. 
Bearing  in  mind  the  intimate  relationship 
between  the  appearance  of  the  varicocele  and 
the  onset  of  puberty,  benefit  may  be  derived 
from  advice  against  incontinence.  It  is  as  well 
to  prescribe  a  suspender  bandage,  early  rising, 
cold  baths,  regular  healthy  habits,  exercise  and 
a  tonic.  If  this  treatment  is  imsuccessful,  or 
the  symptoms  local  to  the  varicocele  far  out- 
weigh the  general  and  neurasthenic  ones,  it 
becomes  justifiable  to  advise  operation.  But 
it  must  be  remembered  that  only  the  minority  j 
of  patients  require  operation.  There  is  now  | 
only  one  operation  for  this  complaint  :  that  bj^  j 
means  of  the  open  method  and  an  inguinal  j 
incision. 

III. — Diseases  of  the  Tunica  Vaginalis 

The  diagnosis  of  a  hydrocele  is  usually  easy, 
but  it  is  necessary  not  only  to  recognize  it  but 
to  exclude  certain  other  things.  It  is  therefore 
desirable  to  discuss  the  subject  briefly. 


The  age  at  which  a  hydrocele  declares  itself 
is  very  important  for  two  reasons.  Firstly,  in 
infancy  the  hydrocele  is  almost  always  con- 
nected with  gastro-intestinal  fermentation;  in 
childhood  and  early  adult  life  it  is  very  often 
concerned  with  some  abnormal  condition  of 
the  testicle  or  spermatic  cord ;  later  in  life  it 
probably  arises  in  connection  mth  the  vascular 
changes  associated  vdXh  the  decline  of  the 
activity  of  the  testis.  Secondly,  as  a  hydro- 
cele gets  larger  it  may  stretch  and  separate  the 
testis  from  the  epididymis. 

Treatment.  Treatment  should  always  be 
directed  to  the  cause,  such  as  improper  feeding 
in  infants,  or  diseases  of  the  testis  or  spermatic 
cord.  When  the  cause  camiot  be  treated,  as 
in  the  hydroceles  of  the  elderly,  the  practitioner 
is  reduced  to  treating  the  symptom.  This 
may  be  done  in  several  ways,  which  will  be 
considered  seriatim. 

Stimulating  ointments  sometimes  help  to 
cure  the  hydroceles  of  children,  but  never 
seem  to  affect  those  of  adults. 

Tapping  a  hydrocele  is  a  purely  palliative 
measure.  The  position  of  the  testis  is  ascer- 
tained, so  as  to  avoid  inflicting  an  injury  to  it. 
The  skin  is  carefully  cleansed  and  a  trocar  and 
cannula  of  suitable  size  boiled.  The  surgeon 
then  makes  the  skin  of  the  scrotum  tense  with 
the  left  hand  and  selects  the  site  for  the  tapping. 
Guarding  the  trocar  with  the  forefinger  of  his 
right  hand,  it  is  thrust  sharply  into  the  hydro- 
cele in  an  upward  and  backward  direction. 
The  trocar  is  Avithdrawn  and  the  fluid  evacuated, 
after  which  the  cannula  is  withdrav/n  and  the 
wound  sealed  with  wool  and  collodion.  Amongst 
a  number  of  cases  the  longest  period  between 
the  tappings  was  two  years.  The  shortest,  was 
six  weeks,  in  a  youth  of  seventeen.  The  average 
period  between  the  tappings,  for  the  234  in- 
stances, Avas  about  six  months. 

Although  tapping  is  a  purely  palliative 
measure,  its  repetition  often  gives  complete 
satisfaction  to  patients  of  the  well-to-do  class. 

Tapping  and  Injecting.  Injecting  is  easily 
combined  with  the  former  operation  and  very 
considerably  improves  the  results,  whilst  it 
gives  little  more  trouble  to  the  patient.  The 
best  substance  to  inject  is  pvire  carbolic  acid, 
that  is  to  say,  ten  parts  of  carbolic  acid  to  one 
of  glycerine.  The  little  operation  is  conducted 
as  in  the  first  stages  described  under  tapping. 
But  after  the  fluid  is  evacuated  the  cannula  is 
not  withdrawn ;  and  a  syringe,  which  fits  it, 
is  filled  with  half  a  drachm  to  a  drachm  of  a 
solution  of  ten  parts  of  carbolic  acid  to  one  of 
glycerine,  which  is  injected  into  the  cavity  of 
the  tunica  vaginalis.  The  patient  experiences 
no  more  than  a  sensation  of  warmth.  The 
cannula  is  withdrawn,  the  wound  sealed,  and 
the  scrotum  manipulated  to  allow  the  carbolic 
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to  come  in  contact  with  all  parts  of  the  serous 
membrane.  The  patient  should  remain  in  bed 
for  at  least  a  day. 

Spermatoceles  and  Hydrocles  of  the  Testis. — 
The  name  hydrocele  is  applied  to  certain  cysts 
which  arise  in  connection  with  the  testis.  That 
of  spermatocele  is  reserved  for  those  cysts  which 
contain  spermatozoa.  The  fluid  within  the 
latter  is  either  milky  or  opalescent ;  sometimes 
the  spermatoza  are  active,  at  others  quiescent, 
frequently  they  are  broken  up  into  heads  and 
tails ;  and,  finally,  there  is  reason  to  believe 
that  they  can  disappear  altogether.  In  con- 
sequence there  is  no  line  of  demarcation  be- 
tween spermatoceles  and  hydroceles  of  the 
testis.  They  are  very  rare  before  puberty, 
slowly  becoming  more  frequent  as  life  advances. 
Clinically,  they  exist  in  three  varieties  :  small 
multiple  cysts,  large  solitary  cysts,  and  a 
combination  of  these  two,  with  cvsts  of  all  sizes. 
As  a  cyst  grows  it  may  lose  its  attachment  to 
the  testicle  and  become  dislocated  into  the 
groin  by  the  movements  of  the  legs ;  then  it 
may  show  no  sign  of  its  origin  unless  the  fluid 
within  it  has  indications  of  spermatozoa.  When 
very  numerous  they  are  occasionally  diagnosed 
as  hydroceles  of  the  tunica  vaginalis. 

On  superficial  examination  a  single  large 
spermatocele  can  be  easily  mistaken  for  a 
vaginal  hydrocele.  If  the  testis  is  in  front  of 
the  swelling,  suspect  a  spermatocele.  In  this 
way  a  spermatocele  of  enormous  size,  containing 
ten  ounces  of  fluid,  was  discovered.  Simple 
tapping  fails  to  cure  these  cysts;  tapping  and 
injecting  are  not  nearly  so  successful  with  these 
cases  as  with  vaginal  hydroceles.  In  fact  it  is 
best  to  advise  the  excision  of  the  cysts.  When 
these  are  of  the  combined  large  and  small  type, 
probably  the  operation  will  need  to  be  repeated. 

A  Hydrocele  in  a  Scrotal  Hernial  Sac. — They 
formed  live  per  cent,  of  the  cases  of  hydrocele 
admitted  to  St.  Thomas's  Hospital.  In  these 
cases  the  neck  of  the  sac  has  either  become  shut 
off  by  adhesions  or  plugged  with  omentum, 
rarely  bowel.     Operation  is  the  only  treatment. 

Hsematocele. — A  hsematocele,  as  its  name 
implies,  means  a  lisemorrhage  into  a  cavity 
which  already  exists,  such  as  the  tunica 
vaginalis,  in  connection  with  which  the  term  is 
most  often  used.  A  haematocele  is  almost 
always  traumatic  in  origin,  as  the  result  of  a 
blow  or  of  the  unskilful  tapping  of  a  hydrocele. 
Its  presence  may  also  be  due,  in  rare  instances, 
to  malignant  growth  of  the  testis,  other 
diseases  of  the  testis  and  its  blood-vessels,  or 
exertion. 

Symptoms.  A  ha^matocele  may  form  slowly 
or  quickly,  according  to  the  rapidity  wH\\  which 
haemorrhage  is  taking  place  into  the  cavity  : 
if  slow,  it  is  painless;  if  rapid,  painful.  The 
swelling  increases  in  size  and  weight,  decreasing 


in  translucency  as  the  haemorrhage  progresses, 
if  a  hydrocele  was  present  first.  The  effused 
blood  is  slow  to  clot,  and,  if  it  is  present  in 
quantity,  stiU  slower  to  organize.  The  surface 
of  the  swelling  is  warm  and  becomes  less  uniform 
and  regular  as  the  blood  clots.  Later,  it  be- 
comes less  tense  and  the  old  clots  may  be  felt  as 
masses  in  the  scrotum.  The  skin  over  a  haema- 
tocele  is  sometimes  ecchymosed  and.  more 
often,  the  dark  colour  of  the  blood  can  be  seen 
through  it. 

Diagnosis.  A  haematocele  must  be  distin- 
guished from  three  main  conditions — 

(1)  A  hydrocele ;  (2)  a  hernia;  (3)  a  tumour 
of  the  testis. 

The  treatment  may  be  palliative  or  curative. 
The  former  consists  of  rest  in  bed  with  the 
scrotum  raised  and  supported,  an  icebag  or 
cooling  lotions,  etc.  If  the  haemorrhage  does 
not  stop,  the  swelling  must  be  incised  and  the 
vessel  ligatured.  If  the  absorption,  after  the 
bleeding  has  stopped,  is  slow,  the  swelling 
should  be  tapped  to  remove  all  the  fluid.  This 
tapping  should  never  be  repeated  more  than 
once  or  twice,  but  open  operation  undertaken 
unless  the  patient's  general  condition  forbids  it. 
The  operation  consists,  first,  of  incising  the 
swelling;  secondly,  of  removing  all  blood,  clot 
and  "false"  membranes;  thirdly,  of  excising 
the  parietal  part  of  the  tunica  vaginalis,  or,  if 
by  reason  of  external  adhesions  it  cannot  be 
removed,  it  must  be  painted  -with  "  pure " 
carbolic  acid  or  a  solution  of  nitrate  of  silver 
(three  grains  to  the  ounce).  There  is  yet  a  final 
alternative :  the  subjects  of  haematocele  are 
generally  men  well  past  middle  life,  so  that  if  the 
testis  is  much  wasted  there  need  be  no  hesitation 
in  curing  the  patient  by  removing  it  with  the 
tunica  vagina.lis.  It  shortens  the  convalescence 
and  prevents  all  chance  of  recurrence. 

IV. — Diseases  and  Deformities  of  the  Penis 

The  Relief  of  Preputial  Adhesions. — Babies 
suffering  from  pliimosis  can  frequenth'  be 
relieved  by  a  measure  which  is  less  severe  than 
the  operation  of  circumcision,  and  which  con- 
sequently is  often  preferred  by  the  parents. 
Preputial  adiiesions  are  of  two  kinds  :  the 
prepuce  becomes  adherent  to  the  glans  penis 
near  the  corona  glandis ;  and  the  folds  of  the 
prepuce  become  adherent  to  one  another  near 
the  preputial  orifice.  The  former  adhesions  are 
well  recognized,  the  latter  are  not;  moreover, 
the  latter  must  be  broken  down  before  the 
former.  This  is  begun  with  a  probe  passed 
into  the  meatus  preputii.  The  canal  of  the 
prepuce  is  then  stretched  thoroughly  with 
forceps  in  several  directions. 

The  prepuce  is  then  retracted  and  the  re- 
maining adhesions  between  it  and  the  glans 
penis,    in    the    neighbourhood    of    the    corona, 
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broken  down.  The  prepuce  should  be  freely 
movable  upon  the  glans.  which  can  be  com- 
pletely exposed  beyond  the  corona. 

As  compared  with  circumcision,  the  operation 
of  breaking  down  the  adhesions  has  two  apparent 
a.d vantages — it  is  less  severe,  involving  no 
cutting,  and  the  prepuce  is  retained.  Circum- 
cision is  more  complete,  more  cleanly,  and  more 
sure. 

Phimosis. — Phimosis  can  be  acquired  as  the 
result  of  the  contraction  of  a  cicatrix  in  the 
prepuce,  as  in  the  healing  of  a  sore.  \Yhen  it 
is  a  congenital  condition  it  is  always  associated 
with  a  small  glans  penis  and  a  small  meatus 
urinarius.  The  disadvantages  which  it  pos- 
sesses are  the  difficulty  or  impossibihty  of 
maintaining  cleanliness,  the  retention  of  secre- 
tions Avhich  will  form  a  focus  of  irritation,  the 
dangers  of  paraphimosis,  the  production  of  an 
eczematous  state  of  the  mucous  membrane  of 
the  prepuce  and  of  the  glans  (a  chronic  super- 
ficial balanoposthitis),  the  possibilitj'  of  epithe- 
lioma, its  influence  on  the  occurrence  of  venereal 
diseases  and  their  complications,  etc.,  and,  in 
the  congenital  form,  also  the  imperfect  growth 
of  the  penis  and  glans  penis.  Phimosis  bears 
an  unimportant  causal  relationship  to  inguinal 
hernia.  For  choice,  it  is  an  operation  which 
should  be  done  in  early  babyhood.  Then  the 
operation  is  borne  well,  giving  the  minimum  of 
discomfort,  no  anaesthetic  is  required,  and 
usually  no  stitches.  Care  must  be  taken  to 
remove  the  prepuce  close  to  the  frenum,  other- 
wise the  soft  parts  which  remain  swell,  forming 
a,n  unsightly  lump  in  this  situation.  This  is  a 
very  common  fault.  The  mistake  is  usually 
made  on  account  of  dread  of  wounding  the  frenal 
artery,  and  is  avoided  by  making  a  point  of 
dividing  this  artery.  It  is  not  the  division  of 
the  artery,  but  the  removal  of  the  soft  parts 
which  obviates  the  formation  of  the  swelling. 
It  is  best  to  use  catgut  for  ligatures  and  stitches 
as,  being  absorbed,  there  is  no  need  to  take  out  the 
stitches,  a  difficult  and  painful  task  with  swollen 
tissues.  This  is  applied  in  rectangular  stitches, 
which  stop  all  oozing  and  coapt  the  large  raw 
surface.  Many  stitches  are  inserted,  so  that 
there  are  no  gaps  in  the  coaptation  of  the 
edges,  union  by  first  intention  resulting. 

At  times  the  operation  may  be  done  for 
diagnostic  purposes ;  the  two  things  most 
■commonly  looked  for  being  a  primary  syphilitic 
sore  or  an  epithelioma,  less  frequently  a  pre- 
putial calculus. 

Any  chronically  moist  condition  of  the  glans 
indicates  the  advisability  of  recommending  the 
operation.  A  small,  poorly  developed  glans 
would  be  benefited  by  the  same  procedure. 
On  several  occasions  circumcision  has  been 
done  on  account  of  a  chronic  balanoposthitis, 
the  result  of  a  urethritis.     The  condition  makes 


its  presence  knowTi  by  a  watery  secretion  from 
the  inner  surface  of  the  prepuce,  which  renders 
the  surface  of  the  glans  penis  moist  and 
mistaken  for  a  gleet. 

The  Phimosis  of  the  Elderly. — ^^'llen  the 
period  of  sexual  activity  has  passed  away 
the  prepuce  again  covers  the  glans  penis.  The 
prepuce  itself  undergoes  involution  with  the 
rest  of  the  parts.  As  it  does  so,  its  retraction 
over  the  glans  is  apt  to  be  a  proceeding  of  some 
difficulty.  The  glands  under  the  prepuce 
continue  to  secrete,  their  secretion  remaining 
under  the  prepuce,  decomposing  and  irritat- 
ing both  the  glans  penis  and  the  prepuce, 
producing  a  chronic  superficial  balanoposthitis 
and  a  deeper  chronic  inflammation  in  the 
prepuce,  and  contraction  of  the  glans  penis. 
The  meatus  in  it  also  becomes  contracted,  so 
that  it  can  no  longer  be  withch'awn  over  the 
glans  penis ;  and  the  secretions  under  it  collect 
and  ferment,  producing  further  irritation. 
The  greater  the  irritation  of  the  glands  by 
decomposing  secretion,  the  greater  the  amount  of 
secretion  they  produce.  In  this  way  a  vicious 
circle  is  estabhshed ;  the  result  of  the  involution 
of  the  organs  before  the  disappearance  of  sexual 
desire  and  capability  from  the  nervous  system. 
In  addition,  if  the  meatus  urinarius  in  the 
glans  penis  is  not  apposed  to  the  meatus  in  the 
prepuce  the  urine  will  not  be  projected  directly 
through  the  latter  and  clear  the  body.  The 
loss  of  power,  consequent  on  the  changes  in  the 
prostate  going  on  contemporaneously,  assists 
in  this ;  as  does  the  dribbling  at  the  end  of 
micturition.  In  consequence,  urinary  salts 
become  deposited  under  the  prepuce,  and  even 
preputial  calculi  may  arise. 

The  irritation  is  very  serious.  We  do  know 
that  cancer  of  the  penis  is  associated  with  chronic 
irritation  due  to  the  accumulation  of  dirt  and 
secretion  under  the  prepuce,  whereas  it  is 
practically  unkno^^n  in  Mohammedan  races 
who  practise  circumcision. 

In  consequence,  the  phimosis  of  elderly  men 
must  be  regarded  as  a  condition  w  hich  demands 

I  active  and  operative  treatment. 

Paraphimosis. — By    paraphimosis     is     under- 

\  stood  the  strangulation  of  the  end  of  the  penis 
by  a  tight  foreskin  A\'hich  has  been  retracted 
over  it.  As  it  is  withdrawn  over  the  glans  it 
lies  just  behind  the  corona  and  is  soon  deeply 
sunk  beneath  the  folds  of  the  oedematous 
prepuce  A\hich  have  followed  after  it.  The 
deep  position  of  the  strangulating  folds  of 
the  band  and  the  superficial  position  of  the 
oedematous  prepuce  are  explained. 

Paraphimosis   in   its   later  stages  is   a   very 

j  painful  condition,  which  often  the  sufferer  will 
not  declare  until  compelled.     An  injection  of 

!  five  to  ten  minims  of  cocaine,  with  a  few  drops 
of  1  in  1000  solution  of   adrenalin,  under  the 
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skin  of  the  dorsum  of  the  penis,  proximal  to  the 
strangulation,  in  such  a  way  as  to  interrupt 
the  physiological  continuity  of  each  of  the  dorsal 
nerves,  gives  relief.  Grasp  the  penis  behind 
the  constriction  between  the  two  first  fingers 
of  each  hand,  and,  by  exerting  steady  pressure 
on  the  glans  with  the  thumbs,  squeeze  the  glans 
through  the  constricting  ring.  This  should  be 
tried  slowly  and  patiently.  If  it  is  not  suc- 
cessful, make  numerous  punctures  with  a  sharp 
narrow-bladed  knife  in  the  cedematous  tissues  ; 
as  the  oedema  subsides  it  will  be  possible  to  see 
the  constricting  band  at  the  bottom  beneath 
the  folds  of  the  prepuce.  The  folds  are  held 
well  apart  with  the  fingers  of  the  left  hand  and 
the  band  freely  divided  with  a  knife.  The  band 
may  also  be  divided  in  a  manner  similar  to  that 
employed  for  the  division  of  the  constricting 
band  for  relief  of  a  case  of  strangulated  hernia. 
A  hernia  director  is  passed  under  the  band, 
Avhich  is  then  divided  by  a  sharp  bistoury,  not 
a  blunt  hernia  knife.  Care  must  be  taken  not 
to  injure  the  subjacent  corpora  cavernosa. 
The  prepuce  is  then  drawn  forward.  The  part 
is  washed  ^ith  warm  water,  dried,  dusted  with 
boracic  powder,  and  covered  Avith  a  pad  of 
Avool  which  is  retained  in  position  by  a  T- 
bandage.  It  is  well  to  see  that  no  constricting 
band  has  been  left  behind  the  corona. 

Deformities  of  the  Penis. — The  very  great 
majority  of  patients  present  malformations  of 
the  penis  in  the  region  of  the  glans.  Four 
deformities  only  deserve  particular  notice. 
These  were — 

1.  Hypospadias,  52  per  cent. 

2.  Deformities  allied  to  hypospadias, 8  percent. 

3.  Malformations  of  the  raphe,  19  per  cent. 

4.  Torsion  of  the  penis,  21  per  cent. 

By  hypospadias  is  meant  a  cleft  on  the  under 
surface  of  the  penis  and  perineum,  laying  bare 
the  interior  of  the  urethra.  It  is  usual  to  dis- 
tinguish three  degrees  of  hypospadias.  The 
first  affects  the  urethra  in  the  glans  penis. 
The  condition  is  quite  common,  the  urethra 
opening  just  below  the  glans. 

The  important  characters  of  such  a  case  of 
hypospadias  are  three — 

1.  In  micturition  the  stream  is  ejected  at 
right  angles  to  the  penis. 

2.  In  ejaculation,  the  sperm  is  ejected  simi- 
larly. 

3.  The  patients  are  perfectly  capable  of 
sexual  connection  and  parentage,  and  are  very 
prone  to  become  infected  by  gonorrhoea. 

This  form  of  hypospadias  is  more  of  a  dis- 
advantage than  a  disability  to  its  possessor. 

The  second  degree  of  hypospadias  opens  tlie 
under  surface  of  the  uretlira,  the  meatus  being 
just  in  front  of  the  scrotum.  It  is  more  serious, 
micturition  being  clumsy,  paternity  most  im- 
probable, the  penis  small  and  poorly  developed, 


rendering  the  patient  unlikely  to  acquire 
urethritis  or  to  require  "  circumcision."  With 
regard  to  treatment,  a  new  urethra  can  certainly 
be  made  by  a  plastic  operation  or  operations. 
But  it  is  a  caricature  of  the  urethra,  without 
musculature  for  micturition  and  ejaculation. 
It  is  better  for  the  patient  to  remain  as  he  is 
and  be  content  with  his  "  down  setting." 

In  the  third  degree  of  hypospadias  the  cleft 
is  continued  backwards,  splitting  the  scrotum ; 
the  meatus  urinarius  being  in  the  perineum. 
The  disabilities  of  the  patient  are  poor  develop- 
ment of  scrotum  and  penis ;  he  has  to  squat 
for  micturition ;  paternity  and  copulation  are 
impossible.  Treatment  is  a  matter  of  cleanli- 
ness and  common-sense. 

Epispadias  is  the  opposite  condition  to  hypo- 
spadias ;  the  urethra  is  cleft  on  the  upper 
surface,  the  corpora  cavernosa  being  everted  to 
leave  the  split  urethra  uppermost.  There  are 
three  degrees  in  epispadias,  corresponding  to 
those  in  hypospadias  :  affecting  the  glans  penis, 
extending  back  to  the  root  of  the  penis,  asso- 
ciated Avith  cleft  pubis  and  ectopia  vesicae. 

V. — Functional  Affections 

Impotence  and  Sterility. — Regarded  from  the 
point  of  view  of  the  race,  the  successful  per- 
formance of  the  sexual  act  requires  two  things 
on  the  part  of  the  male,  potency  and  seed- 
production.  If  either  factor  fails,  the  race 
cannot  be  propagated.  The  more  important 
of  the  two  factors  is  the  second — the  presence  of 
the  seed,  which  constitutes  masculine  fertility. 
The  degree  of  potency  required  may  be  very 
small  in  order  to  impregnate  the  female. 

By  impotence  is  understood  inability  to 
perform  the  sexual  act.  Its  causation  is 
anatomical,  pathological,  physiological  and 
psychological.  In  other  words,  the  deficiency 
may  be — in  the  parts,  due  to  disease,  in  the 
functions,  or  in  the  mind.  To  the  anatomical 
belong  defects  and  deformities  of  the  penis ; 
among  the  pathological  may  be  mentioned 
prolonged  diabetes  and  albuminuria,  wasting 
diseases,  disease  of  the  brain  and  spinal  cord  ; 
while  some  of  the  physiological  are  imperfect 
erections  and  premature  ejaculation.  The 
lumbar  sexual  centre  is  subject  to  functional 
diseases,  such  as  are  knoA\n  at  other  times  and 
on  other  occasions  as  stammering  bladder  and 
enuresis.  Of  the  psychological  causes  may  be 
mentioned  the  obtrusion  of  disorderly  ideas, 
of  lack  of  confidence,  fear,  repugnance,  etc. 

The  treatment  must  be  directed  to  the  cause, 
which  if  anatomical  or  pathological  is  frequently 
irremediable.  For  the  psychological  and  physio- 
logical causes,  sexual  rest  is  the  first  desideratum . 
When  it  has  been  obtained,  further  treatment 
can  be  begun.  The  symptoms,  such  as  emis- 
sions or  spermatorrhoea,   must   be  treated   by 
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regulation  of  the  order  of  life  and  diet.     Tonics  ] 
such  as  strychnine,  iron,  quinine  and   valerian 
in  pills   can   be   used.     Drug   habits   must    be 
sought  for  and  broken.     Finally,  when  nervous 
tone   has    been   restored,    the   matter   can    be 
quietly  discussed  with  the  patient,  encouraging 
him  to  allow  sexual  matters  to  take  their  course,  I 
quietly  and  without  notice  on  his  part.     No  [ 
patient  is   cured   until   his   mind   has   become 
interested  in  some  hobby  or  occupation. 

Impotence  is  an  acquired  character  in  the 
great  majority  of  cases,  and  is  the  incapacity 
to  perform  the  act  of  coitus.  By  infertility  or 
sterility  is  meant  inability  to  procreate,  a 
character  which  may  or  may  not  be  associated 
with  impotence.  Many  acquired  infertile  or 
sterile  males  are  perfectly  potent.  The  fact 
that  a  married  couple  do  not  beget  children 
does  not  necessarily  imply  that  one  of  them,  at 
least,  is  sterile.  It  is  well  known  that  some 
unions  are  vnij)roductive  'per  se.  The  fault  may 
be  on  either  side,  and  it  is  a  great  mistake  to 
assume  that  the  fault  is  with  the  female,  as  is 
generally  done.  With  that  side  of  the  question 
we  have  no  concern  in  this  article.  The  j 
examination  of  the  husband  is  the  easiest 
and  least  embarrassing,  and  should  always  be 
conducted  before  that  of  the  wife.  The  first 
question  is  to  ascertain  if  the  male  is  potent, 
which  can  be  settled  by  a  question.  The  second 
question  is.  Is  the  semen  fertile  ?  Cover-slip 
preparations  of  the  semen  are  made,  and  if 
spermatozoa  are  found  no  further  examination 
is  required.  A  potent  male  whose  semen 
contains  spermatozoa  can  impregnate  a  female. 
On  the  other  hand,  if  no  spermatozoa  are  found 
after  more  than  one  examination  the  genitalia 
should  be  examined. 

Masculine  sterility  can  arise  in  t^o  ways  : 
congenitally  and  by  acquisition. 

Congenital  Sterility. — The  testes  may  be  im- 
perfectly developed  or  even  absent.  Or  there 
may  be  some  congenital  stenosis  or  absence 
of  the  vas  deferens  or  vesiculse.  In  order  to 
cause  infertility  the  lesion  must  be  bilateral, 
there  being  conclusive  evidence  to  show  that 
one  testis  is  sufficient  to  ensure  procreation. 
Imperfect  development  of  the  testes  is  nearly 
alwa\'s  accompanied  b}'  imperfect  descent  of  the 


glands.  Clinically,  the  want  of  descent  is 
more  easily  recognized  than  the  want  of  develop- 
ment. Even  in  its  worst  degrees,  the  abdominal 
testicles  of  cryptorchids,  a  few  cases  are  known 
in  which  the  subjects  thereof  were  fertile. 
Seed-production  is  certainly  rare  in  them,  but 
it  may  occur;  and  when  it  does  it  is  delayed 
until  twenty  to  twenty-two  years  of  age,  and 
lasts  one,  two  or  three  years. 

Acquired  Infertility. — This  subject  can  be 
considered  best  at  the  various  ages  in  which  it 
may  be  acquired. 

(a)  In  the  young.  Before  puberty  imperfect 
development  and  even  atrophy  may  be  caused 
by  attacks  of  inflammation  in  the  gland,  such 
as  after  an  injury  or  a  specific  fever,  e.  g.  mumps. 
But,  fortunately,  in  these  cases  the  lesion  is 
usually,  if  not  always,  unilateral ;  whilst  a  bi- 
lateral one  is  requisite  to  bring  about  infertility. 
Tuberculous  disease  unfortunately  is  prone  to 
affect  the  epididymis,  and,  if  bilateral,  will  pro- 
bably sterilize  the  patient.  Syphilitic  disease 
acts  differently  in  preventing  the  development  of 
the  body  of  the  gland,  the  testis,  and  therefore 
by  no  means  so  certainty  sterilizes  the  patient  as 
tuberculosis  does,  which  aftects  the  epididymis. 

(6)  In  the  middle  phase  of  life.  The  most 
frequent  cause  of  acquired  infertility  at  this 
period  is  undoubtedly  chronic  epididymitis, 
which  is  recognized  clinically  as  a  hard  nodule 
in  each  globus  minor  or  cauda  epididymidis. 
Tuberculous  disease  of  the  epididymis  is  another 
factor.  But  next  frequent  to  a  chronic  epi- 
didymitis is  an  urethral  stricture  which  main- 
tains the  posterior  urethra,  the  vesiculse  semi- 
nales,  and  vasa  deferentia  in  a  state  of  chronic 
infective  inflammation,  preventing  the  natural 
secretion  and  causing  the  ciliated  epithelium 
to  be  shed. 

(c)  In  old  age.  The  changes  in  the  prostate 
in  later  life,  if  they  occur,  are  practically  two 
— enlargement  and  diminution.  Thev  act  bv 
obstructing  the  ducts  of  the  vesiculse  seminales, 
which  become  chronically  enlarged  and  in- 
flamed ;  in  consequence,  the  infective  changes 
slowly  advance  up  the  vasa  deferentia  to  the 
epidid^-mis,  causing  epididymitis.  Besides  these 
prostatic  changes,  there  is  a  physiological  decline 
in  both  potence  and  fertilitj'.  E.  M.  C. 
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Part   III.— OBSTETEICS  AND   GYNECOLOGY 

I.— OBSTETRICS 

'    SIGNS    SYMPTOMS    AND   DIAGNOSIS   OF        '  of  the  membranes  so  as  to  permit  of  the  escape 

'  PREGNANCY  o*  ^^^  blood.     That  under  such  circumstances 

'  it  should  be  indistinguishable  from  a  normal 

Cessation    of    Menstruation. — The     most     im-  period    throughout    the    pregnancy    is    almost 

portant  symptom  of  pregnancy  is  the  cessation  unthinkable.     On  the  other  hand,  erratic  losses 

of  menstruation.     (It  is  the  symptom  for  -u-hich  of   varpng   amount   and   duration,   commonly 

the  woman  who  suspects  the  possibility  of  preg-  but   incorrectly   described   by   the   patient    as 

nancy  looks  and  from  which  she  estimates  the  "  periods,"     are     not     uncommon,     especially 

date  of  her  confinement,  and  without  it  preg-  during  the  first  half  of  pregnancy,  and  though 

nancy  may  be  excluded.)     It  is  true  that  cases  they  must  be  looked  on  as  warnings  of  the 

are   quoted   where   women   are   said   to    have  possibility   of   abortion   or   premature   labour, 

menstruated  throughout  pregnancy,   but  it  is  gestation  often  proceeds  to  full  term  without 

obviously   impossible   that   any   true    periodic  further  complication  to  the  mother  or  detriment 

loss  of  the  nature  of  menstruation  can  occur  i  to   the    foetus.     Besides  such  cases  where  the 

from  the  body  of  the  uterus  after  its  cavity  is  value  of    this  all-important  symptom  may  be 

entirely  occupied   by  the  ovum.     During   the  diminished  by  the  occurrence  of  uterine  hfemor- 

first  three  months  when  there  is  an  area  of  the  rhage  at  intervals,  there  are  conditions  where  it 

mucous  lining  free  from  contact  with  the  ovum,  may  be  of  no  assistance  because  the  patient  has 

a  loss  of  the  nature  of  menstruation  is  possible  become  pregnant  at  a  time  when  menstruation 

and  occasionally  is  present  for  the  first  month  is  absent,   as  during  lactation,  from  anaemia, 

after  impregnation,  rarely  for  the  second,  and  [  tuberculosis  or  other  illness.     Apart,  however, 

still  more  rarely  for  the  third  month.     Thus  it  from  such  conditions,  it  may  be  stated  that 

is  not  uncommon  for  a  patient  to  seek  advice  the    sudden    cessation    of    menstruation    in    a 

as   to    the   time   to    expect    her   confinement,  healthy  woman  in  the  child-bearing  period  of 

because  after  a  normal  period  of  say  six  to  life  who  has  previously  been  quite  regular  is 

seven  days   she   has   had   a   slight   period   of,  strong  presumptive  evidence  of  the  pregnant 

perhaps,  one  or  two  days,  exactly  at  the  proper  state. 

time,  and  followed  by  complete  cessation  of  Morning   Sickness. — Some   degree  of   sickness 
menstruation    with    other   evidences    of    preg-  is  generally  present  in  the  early  months,  varying 
nancv ;    Avhen  full  term  is  reached  it  is  found  from  a  slight  nausea  on  rising  in  the  morning 
that  the  period  of  ordinary  duration  is  the  one  to   actual  vomiting  not  only  in  the  morning 
from  which  reckoning  ought  to  have  been  made,  but    throughout    the    day.     This   symptom   is 
More    rarely    two    or    even    three    periods    of  often  absent,   but  is  most  common  and  best 
diminishing"  amount  may  occur,  and  in  such  marked  in  highly  strung  women  of  a  nervous 
cases  we  can  only  surmise  that  the  decidual  temperament.     It    usually    begins    about    the 
change  in  the  endometrium  has  not  been  suffi-  fourth  or  fifth  week  and  lasts  for  two  or  three 
eiently  developed  to  interfere  mth  the  ordinary  months,  but  may  persist  to  some  extent  through- 
menstrual  changes.     In  those    cases    of   intra-  out  the  pregnancy.     It  is  frequently  accom- 
uterine  pregnancy  where  menstruation  is   said     panied   by  other   digestive    disturbances,  sah- 
to  occur  after  the  third  month,  the  haemorrhage,      vation,   heartburn,    constipation,   etc.      AVlien 
if  it  comes  from  the  body  of  the  uterus,  must     present  to  an  excessive  degree  and  sufficient 
come  from  some  separation  of  the  ovum  from      to   cause  malnutrition,  it    may  require  treat- 
its  attachments  and  must  be  looked  on  as  of      ment,  and  may  be  a  symptom  of  the  toxaemia 
the  nature  of  a  threatened  abortion.     Instances      of  pregnancy ;  special  care  ought  to  be  taken 
are  quoted  where  such  losses  have  been  pre-      in  the  investigation  of    those  cases  in  which 
cisely  similar  in  character  and  duration  to  the      vomiting  becomes  worse  or  returns,  or  begins 
normal  and  with  the  exact  periodicity,  and  if      in  the  later  months. 

such  observations  are  correct,  it  can  only  be  Other  Minor  Symptoms.  Some  frequency  of 
assumed  that  there  must  be  some  special  micturition  may  be  noted  in  the  second  and 
tendency  to  haemorrhage  into  the  foetal  enve-  third  months  owing  to  the  enlarging  ante- 
lopes at  the  times  when  a  period  is  due,  and  that  |  verted  uterus  lying  on  the  bladder.  Sometimes 
when  this  occurs  it  gives  rise  to  some  separation  I  women  complain   of  vague  sensations  in   the 
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pelvis,  tingling  and  shooting  pains  in  the 
breasts,  neuralgic  pains  in  the  head,  dreams 
and  psychic  disturbances,  all  of  mIucIi  ina\'  be  of 
moment  in  difficult  or  doubtful  cases,  especially 
where  experiences  of  a  like  character  have 
occurred  in  previous  pregnancy. 

Quickening.  —  The  next  reliable  symptom 
besides  the  cessation  of  menstruation  is 
"  quickening,"  or  the  feeUng  of  the  fcetal 
movements,  Avhich  occurs  generally  about  the 
mid-term — the  eighteenth  to  the  t-wentieth 
week — the  time  at  Avhicli  the  developing 
uterus  comes  firmly  into  contact  with  the 
abdominal  wall.  Quickening  is  generally  de- 
scril)ed  as  a  "  fluttering  "  sensation  in  the  abdo- 
men, and  is  naturally  of  more  importance  as 
evadence  of  pregnancy  in  a  Avoman  who  has 
been  pregnant  before  and  can  recognize  the 
sensation.  A  feeling  of  sickness  or  faintness 
sometimes  occurs  when  it  first  becomes  evident. 
Error  is  so  common,  however,  even  in  multi- 
parous  Avomen,  that  it  is  of  little  value  except 
in  conjunction  with  other  evidence.  i\.fter 
mid-term  the  patient  will  notice  the  enlargement 
of  the  abdomen  and  breasts,  and  the  foetal 
movements  Avill  become  marked,  also  certain 
pressure  symptoms  may  be  noticed — varicose 
veins  of  the  legs  and  vulva,  swelling  of  the  feet, 
shooting  pains  and  suchlike. 

Signs.  The  simplest  and  most  practical 
method  of  considering  the  signs  of  pregnancy 
is  to  take  them  as  they  Avould  be  found  in 
in\'estigating  a  case  clinically.  The  histor}' — 
in  other  Avords  the  sA'mptoms  as  described 
above — haAang  been  elicited  b}'  questioning  the 
patient,  the  systematic  examination  for  the 
signs  Avould  naturally  folloAv,  and  this  is  best 
carried  out  by  looking  for  first  the  mannnary, 
then  the  abdominal  and  finalh'  the  vaginal 
signs. 

Breast  Changes. — Examination  of  the  breasts 
is  of  great  importance  in  primigraAidie.  In 
Avomen  Avho  haA'e  had  children  and  especially 
in  those  Avho  have  suckled  children  the  mam- 
mary vsigns  are  of  little  value,  for  the  breasts 
neA'cr  go  back  to  their  shape  and  aj)pearance 
after  a  pregnancy  Avhich  has  advanced  beyond 
the  first  fcAV  months.  This  is  especially  the 
case  in  A\omen  A\ho  haA'e  recently  been  nursing 
or  Avho  have  had  a  recent  pregnancy.  Where 
several  years  have  elapsed  since  the  last  preg- 
nancy the  signs  are  more  reliable. 

From  the  second  month  onwards  changes 
may  be  seen  in  the  breasts  and  nipples.  The 
breasts  become  larger  and  fuller,  so  that  in  the 
later  months,  fresh  stria?  due  to  the  over- 
stretching of  the  skin  may  be  seen.  Unmistak- 
able strise  are  almost  diagnostic  of  a  first 
pregnancy,  for,  except  that  rare  hypertrophy 
of  the  mammte  Avhich  sometimes  occurs  at 
pubert}-,  there  is  nothing  except  the  physiological 


enlargement,  Avhich  Avill  be  rapid  and  great 
enough  to  cause  cracking  of  the  skin.  The 
skin  generally  cracks  radially  from  the  nipple 
and  more  markedly  in  the  upper  than  in  the 
dependent  segment,  and  if  care  is  taken  not  to 
confuse  them  Avith  pressure  marks  from  gar- 
ments, considerable  reliance  may  be  i3laced  on 
the  presence  of  striae.  Unfortunately,  they  are 
not  often  present  till  the  later  months,  Avhen  there 
is  little  doubt  as  to  the  nature  of  the  case. 
Blue  A-eins  coursing  under  the  skin  giving  a 
marbled  appearance  to  the  breasts  are  also  a 
common  sign,  but  the  most  striking  changes 
are  usually  those  in  the  nipjjle  and  its  areola. 
The  nipple  itself  is  more  erect  and  moister 
than  in  the  non-pregnant  state  and  often 
covered  Avith  fine  branny  scales  due  to  dried 
secretion.  The  areola  becomes  deej)ly  pig- 
mented, the  degree  of  this  depending  on  the 
complexion  of  the  patient.  In  A^ery  fair 
patients  it  ma.y  be  so  slight  as  to  be  unnotice- 
able;  it  is  most  marked  in  dark  w^omen  and 
may  be  seen  best  in  Avomen  AA'ith  dark  blood, 
like  Eurasians.  For  this  reason  in  estimating 
the  reliance  to  be  placed  on  the  pigmentary 
change  the  colour  of  the  patient  should  be 
noted.  Besides  the  darkening  of  the  areola,  other 
changes  are  often  seen  in  it.  It  is  generally 
somcAvhat  SAA^oUen  so  that  it  stands  out  a  little 
above  the  IcA^el  of  the  breast  surface ;  it  is 
moister,  and  the  small  sebaceous  glands  in  it 
are  more  evident.  These  glands  Avhen  en- 
larged during  pregnancy  are  knoAA-n  as  Mont- 
gomery's tubercles  and  form  a  ring  of  small 
jDapules  round  the  nipple,  usualh'  betAAcen  ten 
and  tAACnty  in  number ;  they  are  a  fairly 
constant  and  reliable  sign.  From  the  fourth 
month  ouAAards  the  secondary  areola  becomes 
evident ;  it  is  a  fainter  pigmentation  round  the 
edge  of  the  primary  areola,  as  if  the  latter  Avere 
spreading  out  on  to  the  skin  and  is  dappled  Avith 
light  spots  of  a  leucodermal  character  as  if  the 
pigment  had  been  Avashed  out  in  patches.  Like 
the  primary  areola  its  appearance  is  much  more 
characteristic  in  dark  AA'omen.  After  inspection, 
the  breast  should  next  be  examined  by  palpa- 
tion. By  pressing  the  breast  betAveen  the  fiat 
of  the  hand  and  the  chest  Avail  the  gland  lobules 
AA'ill  be  felt  to  be  firm  and  hard,  and  by  pressing 
from  the  periphery  of  the  breast  toAvards  the 
nipple  a  little  clear  serum  can  be  expressed. 
In  Avomeu  who  have  had  children  before  some 
involution  fiuid  generally  remains  in  the  breast, 
but  it  is  not  usualh^  so  clear  as  the  secretion 
present  during  pregnancy.  Often  as  early 
as  the  second  month  and  generally  from  the 
third  month  onwards  some  trace  of  moisture 
can  be  squeezed  from  the  nipple,  and  in  first 
pregnancies  is  a  valuable  sign  though  occa- 
sionally found  apart  from  gestation. 

Abdominal    Signs.     During    the    first    three 
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months,  that  is  until  the  uterus  rises  out  of  the 
pelvis  and  becomes  an  abdominal  organ,  there 
is  nothing  to  be  noticed  on  abdominal  examina- 
tion. A  slight  flattening  of  the  lower  abdomen 
and  some  depression  of  the  navel  is  described, 
but  it  is  quite  an  uncertain  sign  and  of  little 
value.  A  dark  line  of  pigmentation,  the  linea 
nigra,  running  in  the  middle  line  from  the 
umbilicus  to  the  pubes  may  be  sometimes  seen 
as  early  as  the  third  month  in  dark  patients, 
but  is  not  usually  distinct  till  the  mid-term. 
From  the  fourth  month  the  developing  uterus 
can  be  felt  or  seen  in  the  abdomen  and  the 
abdominal  examination  from  this  time  onwards 
must  be  directed  towards  discovering  whether 
the  abdominal  tumour  presents  the  character- 
istics of  the  pregnant  uterus.     These  are — 

1.  It  should  correspond  in  size  with  that  of 
the  period  of  pregnancy  reached,  i.  e.  with  the 
number  of  months  of  amenorrhoea. 

2.  It  should  be  contractile,  hardening  on 
manipulation  and  becoming  softer  again. 

3.  It  should  give  some  signs  of  the  presence 
of  the  foetus,  at  any  rate  after  the  mid-term ;  and 
until  these  signs  are  unmistakable,  pregnancy 
cannot  be  diagnosed  with  absolute  certainty. 

The  pregnant  uterus  forms  a  median  tumour 
rising  out  of  the  pelvis  and  displacing  the 
intestines  to  the  sides  and  by  mid-term  it  comes 
in  contact  with  the  abdominal  wall  and  forms 
a  visible  prominence  in  the  lower  half  of  the 
abdomen. 

The  first  thing,  therefore,  on  palpation  of 
the  abdomen  is  to  discover  whether  there  is  an 
abdominal  tumour,  and  this  is  to  be  expected 
from  the  end  of  the  third  month  onwards. 
About  the  twelfth  or  the  thirteenth  week  the 
fundus  can  generally  be  felt  in  a  primigravida 
just  above  the  level  of  the  pubes  ;  in  multiparae 
it  is  slightly  higher.  From  this  time  the  increase 
in  size  is  regular,  at  four  and  a  half  months  it  is 
above  midway  between  the  pubes  and  the 
umbilicus,  and  by  the  fifth  month  it  is  just 
below,  and  by  the  sixth  just  above  the  umbihcus. 
At  seven  and  a  half  months  it  is  midway  between 
the  umbilicus  and  xiphisternum,  and  near 
term  it  is  right  up  under  the  ribs,  sometimes 
dropping  a  little  in  the  last  two  weeks  or  so. 
WHiere  there  is  a  definite  history  of  the  cessation 
of  menstruation,  the  uterine  tumour  will  be 
expected  to  correspond  roughly  in  size  to  that 
mentioned  as  usual  for  the  duration  of  preg- 
nancy. In  cases  when  pregnancy  has  occurred 
during  amenorrhoea  or  where  there  have  been 
losses  of  blood  this  evidencemay  not  be  available. 
Also  the  possibility  of  error  from  complications 
of  pregnancy,  such  as  hydatidiform  mole  or 
hydramnios,  making  the  tumour  larger  than 
it  should  be,  or  fleshy  mole  and  death  of  the 
ovum  making  it  smaller,  or  uterine  or  abdominal 
conditions  such  as  the  fibroids  or  ovarian  or 


other  tumours  pushing  up  the  fundus,  must 
not  be  forgotten.  Generally  speaking,  how- 
ever, an  abdominal  tumour  approximating  to 
the  size  expected  is  very  strong  evidence  of 
pregnancy. 

The  pregnant  uterus  has  an  elastic,  cystic 
feel ;  when  first  it  rises  into  the  abdomen  it  is 
soft  and  its  boundaries  often  ill-defined.  On 
manipulation,  however,  it  may  be  noticed  to 
become  harder  and  more  defined,  this  sensation 
again  passing  off  into  the  softer  ill-defined 
condition  noticed  at  first.  This  change  is  due 
to  the  intermittent  painless  contractions  of 
pregnancy  which  are  readily  excited  by  manipu- 
lation. In  the  later  months  these  contractions 
may  be  felt,  and  sometimes  seen  apart  from 
manipulation,  but  in  the  early  months  usually 
only  occur  after  stimulation  of  the  uterus. 
When  recognized  beyond  doubt  they  form 
very  strong  evidence  of  the  tumour  being 
uterine  and  of  the  uterine  enlargement  being 
due  to  pregnancy.  Practically  speaking, 
uterine  tumours  are  the  only  abdominal 
tumours  that  contract  in  this  way,  I  have 
tAvice  seen  a  matted  mass  of  intestine — due  to 
tuberculous  peritonitis — form  a  rounded  soft 
cystic  median  tumour  the  size  of  a  four  months' 
pregnancy,  which  to  the  hand  gave  the  exact 
sensation  of  intermittent  uterine  contractions. 
Such  tumours  are  resonant  to  percussion  and 
so  ought  not  to  be  mistaken  for  pregnancy,  but 
if  percussion  is  not  done  and  amenorrhoea  is 
present,  the  error  is  quite  easily  made,  and, 
indeed,  was  made  by  the  medical  attendant  in 
one  of  these  cases  mentioned. 

Other  uterine  tumours  besides  pregnancy 
may  give  these  intermittent  contractions,  but 
much  more  rarely.  Occasionally  in  uterine 
fibroids,  especially  when  the  tumour  is  sub- 
mucous and  undergoing  extrusion  into  the 
cavity  of  the  uterus  or  through  the  cervix, 
very  similar  contractions  may  be  discovered. 
However,  in  these  cases  the  symptoms  will  be 
quite  different  (c,  g.  excessive  loss),  the  tumour 
harder  and  not  so  evenly  enlarged  and  the  othe 
indications  of  pregnancy  will  be  absent. 

Presence  of  the  Foetus.— The  presence  of  the 
foetus  can  first  be  ascertained  about  mid-term  by 
external  ballottement,  and  from  the  sixth  month 
the  foetal  parts  can  be  recognized,  and  move- 
ments felt  and  the  fcetal  heart  heard.  As  the 
earliest  evidence  of  the  foetus  can  be  obtained 
by  ballottement,  this  is  a  very  important  sign. 
It  is  obtained  by  placing  the  tips  of  the  fingers 
on  different  parts  of  the  uterine  tumour  and 
pressing  them  suddenly  and  sharply  down- 
wards so  as  to  displace  the  fluid  and  come  on 
to  the  foetus.  In  this  way  a  sensation  of 
coming  down  on  to  something  hard  is  obtained 
for  a  moment,  or  the  sensation  of  something 
bobbing  about  in  fluid.     Sometimes  by  placing 
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the  fingers  of  one  hand  on  one  side  of  the  uterus 
and  the  fingers  of  the  other  hand  on  the  other 
side  and  pressing  sharply  from  one  side  to  the 
other,  the  hard  body  can  be  tossed  from  the 
fingers  of  one  hand  to  those  of  the  other. 
Again  by  placing  the  patient  on  her  side  with 
the  abdomen  projecting  over  the  edge  of  tlie 
bed  or  table  and  placing  the  fingers  on  the 
most  dependent  part  and  giving  a  sudden  jerk 
upwards  the  hard  foetus  is  felt  to  float  away 
and  drop  back  on  to  the  finger  again. 

As  a  sign  of  pregnancy  this  is  most  valuable 
evidence  and  there  is  onJy  one  condition  which 
will  give  anj^  similar  sensation  to  the  fingers 
and  that  is  a  solid  tumour  associated  with 
ascites,  more  especially  solid  tumours  of  the 
ovary.  In  such  cases,  the  finger  may  come  down 
through  the  fluid  on  to  a  hard  nodular  mass 
which  AAill  feel  exactly  like  the  ballottement 
in  the  pregnant  uterus.  Here,  however,  the 
absence  of  a  circumscribed  tumour  and  the 
presence  of  free  fluid  in  conjunction  with  a 
consideration  of  the  other  signs  and  sj-mptoms 
of  pregnancy  should  prevent  error.  The  same 
condition  may  give  rise  to  a  distinct  mimicry 
of  the  footal  parts ;  a  rounded  tumour  may  feel 
like  the  foetal  head  and  small  nodules  like 
small  foetal  parts,  and  that  is  why  hearing  the 
foetal  heart-sounds  and  the  feeling  or  seeing 
undoubted  foetal  movements  have  been  con- 
sidered as  the  only  absolute  and  positive  signs 
of  pregnancy.  External  ballottement  can  be 
practised  up  to  the  end  of  the  seventh  month, 
but  after  this  the  foetus  is  too  large  relatively 
to  the  amount  of  liquor  amiiii  to  give  the 
"  bobbing "  sensation  to  the  fingers,  but  by 
this  time  it  is  quite  easy  to  make  out  the  foetal 
parts,  and  generally  to  obtain  more  positive 
evidence  of  the  presence  of  a  foetus.  Thus 
during  palpation  of  the  uterus  slight  taps  and 
knocks  may  be  felt  due  to  movements  of  foetal 
limbs  and  in  patients  with  thin  abdominal 
walls  the  stronger  movements  may  be  seen. 

Auscultation.  —  Auscultation  of  the  uterine 
tumour  gives  several  signs  of  which  one,  the 
foetal  heart  beat,  is  positive  evidence  of  preg* 
nancy.  Commonly  the  foetal  heart-sounds  are 
best  heard  in  vertex  presentations  on  a  line 
midway  betAAcen  the  umbilicus  and  the  middle 
of  the  groin,  to  the  right  or  left  side  according 
as  the  back  of  the  child  lies.  The  sounds  are 
recognized  from  their  rapidity — from  the  sixth 
month  140  to  150  per  minute,  falling  to  120  to  130 
as  term  is  approached — from  there  being  a  single 
and  not  a  double  sound  as  in  the  adult  heart, 
and  by  comparing  the  rhythm  with  that  of 
the  maternal  pulse  at  the  ^rist  and  noting  the 
absence  of  synchronism.  The  foetal  lieart- 
sounds  will  rarely  be  heard  before  the  twenty- 
fifth  week,  and  about  this  period  the  "vvhole 
front  of  the  uterus  will  have  to  be  auscultated 


for  some  time  in  order  to  find  them.  In  doing 
this  the  stethoscope  should  be  placed  on  the 
abdominal  wall  at  dift'erent  spots  and  gradually 
pressed  more  deeply  so  as  to  try  and  get  the 
abdominal  wall,  uterine  wall  and  foetal  back 
in  contact,  and  thus  facilitate  the  conduction 
of  the  sound.  Wlien  it  is  definitely  recognized 
it  is  a  certain  i^roof  of  pregnancy  and  of  the 
life  of  the  foetus,  but  naturally  when  it  is  not 
heard  it  is  of  no  value  in  excluding  pregnancy. 
The  uterine  souffle,  or  loud  bloAA-ing  miurmur 
sj^nchronous  A^dth  the  maternal  pulse  heard  in 
both  sides  of  the  uterus  over  the  curling  uterine 
arteries  is  only  of  value  in  shoeing  that  the 
tumour  is  uterine  and  not  ovarian,  for  this 
murmur  maj^  be  heard  in  other  conditions, 
such  as  fibroids,  when  the  uterus  is  enlarged. 

The  umbilical  soufile,  the  faint  bloA^-ing 
murmur  heard  on  rare  occasions  when  the 
umbilical  cord  is  compressed  by  the  stethoscoj)e, 
and  the  various  thuds  and  scratching  sounds 
due  to  foetal  movements  are  of  no  importance 
in  diagnosis. 

Vaginal.  —  The  vaginal  and  bimanual  ex- 
amination is  chiefij^  of  importance  in  the  early 
months ;  in  the  second  half  of  pregnancy,  a 
,  vaginal  examination  is  onlv  necessarv  in 
difficult  and  doubtful  cases. 

Inspection  of  the  vulva  and  vagina  may  show 
enlarged  and  varicose  veins  about  the  vulva 
and  on  opening  the  labia  a  bluish  coloration 
of  the  vaginal  wall  is  generally  apparent  from 
about  the  sixteenth  week — its  usual  jjink  has 
changed  to  a  violet  or  purplish  hue  like  the 
change  in  the  colour  of  the  lips  of  a  patient 
with  slight  cyanosis.  On  examination  with  the 
finger  the  cervix  will  be  found  to  be  softer  than 
in  the  non-pregnant  state — the  softening  being 
I  first  noticed  at  the  external  os,  and  later 
involving  the  whole  cervix.  Marked  pulsation 
of  the  vessels  in  the  vaginal  f ornices  is  also 
suggestive  of  pregnancy. 

The  most  important  signs  are  discovered 
by  the  bimanual  examination  of  the  body  of 
the  uterus.  Changes  in  its  shape  and  con- 
sistence may  be  noted  from  about  the  sixth 
week  of  pregnancy  on^vards.  Instead  of  the 
firm,  hard  body  of  the  non-j)regnant  uterus  a 
soft  ill-defined  swelling  is  felt, generally  markedly 
ante  verted  and  more  globular  in  shape.  Indeed, 
a  difficultv  in  defining  the  uterine  bodv  in  a 
patient  in  whom  early  pregnancy  is  suspected 
is  always  a  very  suggestive  sign.  Sometimes 
during  such  examination  the  uterus  may  for  a 
time  become  more  easily  defined,  and  then  pass 
back  to  its  soft  ill-defined  feel — the  result  of 
the  earh'  shght  contractions  of  pregnancy — 
and  this  when  made  out  is  valuable  evidence. 
An  undue  amount  of  attention  has  been  given 
to  what  is  known  as  Hegar's  sign,  i.  e.  that 
during  bimanual  examination  from  the  sixth 
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to  the  twelfth  A\eek,  with  the  internal  finger  in 
front  of  the  cervix  and  the  external  fingers  sunk 
down  over  the  posterior  wall  of  the  enlarged 
body,  a  sensation  is  obtained  as  if  the  fundus 
uteri  were  a  cystic  sweUing  almost  separate 
from  the  cervix,  due  to  the  empty  lower  uterine 
segment  being  unusually  compressible  between 
the  fingers.  It  is  not  ah\  ays  distincth'  obtained, 
and  it  involves  too  much  manipulation  of  the 
uterus  at  a  time  Avhen  abortion  is  easily  pro- 
duced to  be  recommended  in  routine  examina- 
tion. 

The  first  evidence  of  the  presence  of  the  foetus 
may  be  obtained  by  mternal  ballottement  :  to 
elicit  this  sign  the  fingers  are  pushed  suddenly 
and  firmly  up  into  the  anterior  fornix,  when 
they  may  be  felt  to  come  on  to  the  foetus  which 
then  bobs  away,  and,  if  the  fingers  are  kept  in 
position,  may  occasionally  be  felt  to  drop  back 
on  to  them.  This  ought  to  be  practised  with 
gentleness  and  not  persisted  in  for  long,  as  it 
may  result  in  injury  to  the  pregnane^',  and  should 
only  be  tried  from  the  sixteenth  Meek  till  the 
twentieth  to  twenty-fourth  week,  after  which 
other  and  more  definite  signs  of  the  presence  of  a 
foetus  are  obtainable.  From  about  the  sixth  to 
the  seventh  month  the  lower  pole  of  the  foetus — 
generally  the  round  hard  head,  can  be  felt 
high  up  at  the  pelvic  brim  and  pressed  down 
on  to  the  internal  fingers  by  the  external  hand. 
It  must  not  be  forgotten  that  the  head  does  not 
usually  descend  into  the  pelvic  cavity  till  the 
last  few  weeks  of  pregnancy  in  primigravidse, 
and  in  multiparas  with  relaxed  abdominal  walls 
may  not  do  so  till  labour  has  begun. 

In  any  case  ^here  the  diagnosis  is  uncertain  I 
the  development  of  the  uterus  must  be  watched 
carefully  for  three  or  four  weeks.        J.  S.  F. 

THE    MINOR    AILMENTS    OF    PREGNANCY 

I. — Of  the  Alimentary  Tract 

1.  Salivation.  —  This  is  of  somewhat  rare 
occurrence,  but  may  be  so  profuse  that  the 
patient  is  unable  to  swallow  the  saliva,  and  con- 
sequentl}-  dribbling  from  the  mouth  takes  place. 
Its  cause  is  not  clearly  understood,  but  it  is 
ascribed  to  a  neurosis.  The  treatment  consists 
in  the  use  of  an  astringent  mouth  wash,  and 
bromide  of  potassium  internally.  In  some 
cases  the  use  of  belladonna  has  been  tried  with 
good  effect. 

2.  Toothache. — The  general  neglect  of  care  of 
the  teeth  in  the  middle  and  lower  classes  is  well 
known,  and  may  be  the  source  of  a  general 
toxaemia  arising  therefrom  by  the  infection  of 
ingested  food,  and  it  is  a  much  more  common 
cause  of  general  ill-health  in  women,  and  perhaps 
neurasthenia,  than  is  commonly  supposed.  In 
those  persons  liable  to  dental  caries  pregnancy 
has   a  great  tendency  to  aggravate   this    con-  , 


dition,  on  account  of  the  determination  of 
lime  salts  in  the  blood  to  the  formation  of 
the  foetal  bones,  and  consequenth*  the  increase 
of  the  caries  is  very  likely  to  produce  an  in- 
creased liability  to  toothache.  This  condition 
of  caries  is  also  aggravated  by  acid  dyspepsia. 
It  is  generally  thought  that  treatment  of  the 
teeth,  especially  if  any  pauiful  operation  is 
required,  is  Hable  to  cause  abortion  or  mis- 
carriage. This  idea,  however,  has  jDrobably 
been  exaggerated,  as,  should  any  such  operation 
be  required,  it  can  be  easily  performed  under  a 
local  anaesthetic.  There  is  no  doubt  that  careful 
attention  to  the  teeth,  even  during  pregnane^-, 
is  a  matter  of  much  importance,  not  only  for 
the  sake  of  the  teeth  themselves,  but  also  for 
the  prevention  of  oral  sepsis,  which  always  has 
a  deleterious  effect  on  the  general  health  of  the 
patient. 

3.  Nausea  and  Vomiting. — This  is  usually 
considered  a  physiological  symptom  of  preg- 
nancy. It  occurs  during  the  early  months,  and 
in  some  cases  as  early  as  the  tenth  day  after 
conception.  It  is  more  of  the  nature  of  posset- 
ing than  vomiting,  and  is  not  usually  associated 
with  the  feeling  of  sickness.  It  usually  occurs 
in  the  morning  shortly  after  rising,  and  is  said 
to  be  due  to  reflex  action  of  the  sympathetic 
nervous  system.  As  a  rule  no  treatment  is 
required,  but  if  the  condition  becomes  trouble- 
some to  the  patient  a  cup  of  black  coffee  or  tea 
taken  in  bed  before  rising  is  generally  advan- 
tageous. In  addition,  careful  attention  to  the 
condition  of  the  bowels  is  essential,  and  the 
patient  should  be  reassured  and  told  that  it  is 
quite  a  usual  symptom  and  will  soon  disaj^i^ear. 

4.  Indigestion  and  Pyrosis.  —  Patients  who 
live  on  simple  diet,  pay  strict  attention  to  their 
bowels,  and  take  an  ordinary  amount  of  outdoor 
exercise,  are  seldom  the  subjects  of  these  con- 
ditions. Should  indigestion  or  acid  dyspepsia 
occur,  it  should  be  treated  by  carbonate  of 
magnesium  and  bicarbonate  of  soda,  or  an 
occasional  drink  of  soda  water,  and  for  the 
treatment  of  p\Tosis,  or  heartburn,  there  is 
nothing  better  than  half  a  teaspoonful  of  pre- 
pared chalk,  which,  however,  has  the  disadvan- 
tage of  being  constipating.  If  the  patient  is  in 
the  habit  of  taking  alcohol  in  any  form,  this 
should  be  immediately  discontinued. 

0.  Constipation. — Women  at  all  times  com- 
monly suffer  from  constipation  and  more  than 
ever  during  pregnancy.  Constipation  not 
only  causes  many  of  the  minor  ailments  of 
pregnancy,  but  is  also  a  potent  factor  in  the 
causation  of  several  of  the  grave  complications. 
There  is  nothing  more  important  than  careful 
regulation  of  the  bowels,  the  treatment  of  which 
should  be  principally  jirophylactic,  and  consist 
in  a  suitable  diet,  reasonable  outdoor  exercise, 
and,    if    necessary,    the    regular    use    of    mild 
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aperients.  It  is  essential  to  impress  upon  the 
patient  that  a  daily  movement  of  the  bowels  is 
of  first  importance.  The  diet  should  consist 
chiefly  of  those  articles  which  leave  a  consider- 
able residue,  such  as  brown  bread  and  vege- 
tables. Fruits  such  as  bananas,  apples  and 
pears  are  also  helpful,  and  a  plentiful  supply  of 
fluids  at  mealtimes.  Small  doses  of  cascara 
sagrada,  hquorice  powder,  or  pulv.  rhei.  co., 
should  be  taken  regularly  every  day,  and  not 
in  large  doses  once  or  twice  a  week  as  is  generally 
the  custom.  Some  of  the  aperient  mineral 
waters  cause  a  watery  evacuation  from  the 
lower  boAvel  only,  so  that  their  use  in  pregnancy 
is  unsatisfactory,  and,  if  they  are  persisted  in, 
the  patient's  system  is  liable  to  become  depleted. 

II. — Of  the  Circulatory  System 

Varicosity  of  the  veins  of  the  lower  extremities 
is  usually  greatly  aggravated  by  pregnancy,  and 
in  some  cases  this  condition  may  become  ex- 
tremely severe.  Any  radical  operation  for  such 
a  condition  during  pregnancy  is  generally  contra- 
indicated,  and  relief  should  be  obtained  by 
palliative  measures,  such  as  elastic  bandages 
or  elastic  stockings.  Anything  which  is  liable 
to  aggravate  this  condition,  such  as  tight  lacing 
or  garters,  should  be  carefully  avoided.  Hsemor- 
riioids  are  sometimes  very  troublesome,  but 
these  can  be  greatly  relieved  by  regular  atten- 
tion to  the  bowels  ;  should  they  become  inflamed 
or  painful,  rest  in  bed  for  a  few  days  with  the 
application  of  some  cold  astringent  such  as 
Hazeline  Cream  or  Hazeline  Snow  will  afford 
relief.  During  the  early  months  of  pregnancy 
a  varicose  condition  of  the  veins  of  the  vulva 
may  cause  a  considerable  amount  of  discomfort, 
but  this  can  be  immediately  relieved  by  cold 
sponging  and  rest  in  bed.  Palpitation  is  also 
fairly  common  and  is  generally  of  nervous 
origin  ;  it  is  often  caused  by  worry  or  excitement. 
Small  doses  of  bromide  of  potassium  or  tincture 
of  digitalis  are  indicated  if  the  palpitation 
becomes  troublesome. 

III.— Of  the  Skin 

The  chief  affection  of  the  skin  associated 
M'ith  pregnancy  is  pruritus.  This  condition 
may  be  general  all  over  the  body,  and  is  then 
due  to  intestinal  toxaemia  or  to  some  irregu- 
larity in  diet.  It  occurs  usually  at  bedtime 
and  may  occasion  the  patient  a  considerable 
amount  of  discomfort.  It  does  not,  as  a  rule, 
last  longer  than  a  few  days.  It  is  usually 
reheved  by  an  aperient,  but  if  it  should  exhibit 
a  tendency  to  be  protracted,  the  patient  should 
be  given  small  doses  of  salol,  three  times  a  day, 
and  restricted  to  the  simplest  diet.  Pruritus 
ani  or  vulvae  may  also  occur,  and  may  become 
so  severe  as  to  cause  considerable  distress. 
Pruritus  in   this  situation   may   be  due   to   a 


considerable  number  of  causes,  such  as  glyco- 
suria, uncleanliness,  threadworms,  abnormal 
vaginal  discharge,  or  varicose  condition  of  the 
veins.  The  cause  should  be  carefully  investi- 
gated and,  if  found,  should  be  treated  accord- 
ingly. Pruritus  ani  is  more  common  in  patients 
who  take  coffee,  and  in  such  cases  they  should 
be  recommended  to  take  tea  instead.  Should 
no  definite  cause  be  found  for  the  pruritus,  the 
patient  should  be  urged  to  avoid  scratching  as 
far  as  possible,  as  this  not  only  aggravates  the 
condition  but  is  liable  to  develop  into  a  bad 
habit.  Strict  cleanliness  is  essential,  with  the 
use  of  carbolic  soap  night  and  morning,  and  in 
case  of  leucorrhoea,  a  vaginal  douche  of  boric 
lotion  once  daily.  Should  these  measures  not 
afford  relief,  antipruritics  should  be  tried,  such 
as  liq.  carbonis  detergens  (two  drachms  to  the 
pint)  with  liq.  plumbi  subacetatis  (one  drachm 
to  the  pint),  or  tar  and  other  antipruritics  may 
be  prescribed  in  ointment  form.  A  condition  of 
the  vulva  and  vagina  which  occurs  during  the 
later  months  of  pregnancy,  and  is  known  as 
M'hite  spotty  vaginitis,  sometimes  causes  an 
intolerable  itching.  This  condition  is  due  to 
infection  by  the  Oidium  albicans.  It  can  be 
easily  recognized  by  its  very  white  colour,  and 
can  be  speedily  cured  by  the  use  of  carbolic  acid 
ointment.  R.  P.  R.  L. 

THE    OBSTETRICAL    KIT 

In  choosing  his  obstetrical  kit,  it  is  essential 
for  practical  purposes  that  the  practitioner 
should  not  overburden  himself  with  a  number 
of  instruments  and  appliances  which  he  will 
seldom,  if  ever,  use.  At  the  same  time  he  should 
carry  with  him  sufficient  to  be  able  to  conduct 
not  only  ordinary  midwifery,  but  also  to  meet 
the  more  common  emergencies  which  may  arise  in 
his  practice.  It  is  unnecessary  for  him,  besides 
being  ver}^  inconvenient,  to  carry  a  sterilizer  for 
his  instruments ;  moreover  the  use  of  cases  for 
his  forceps  or  other  instruments  or  appliances 
is  not  recommended,  as  they  are  very  liable  to 
infection  and  difficult  of  sterilization  by  a 
practitioner  with  a  busy  practice. 

The  midwifery  bag  should  be  of  moderate 
size,  about  eighteen  inches  long,  and  should  have 
a  removable  lining. 

It  should  contain  the  following — 

1.  Chloroform,  3  oz.,  with  chloroform  mask 
and  tonaue  forceps. 

2.  CyTlin,  2oz. 

3.  Lysol,  2  oz. 

4.  Corrosive  sublimate  tabloids,  25. 

5.  Liquid  extract  of  ergot,  2  oz. 

6.  Brandy,  2  oz. 

7.  A  hypodermic  case  with  tabloids  of 
sulphate  of  morphia  and  sulphate  of  atropine 
combined.    Ergotinine.    Digitalin.    Strychnine, 
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8.  A  tabloid  emergency  case,  containing 
tabloids  of  opium  1  gr.,  ergotin  3  gr.,  calomel 
1  gr.,  quinine  bisulphate  2  gr.,  grey  powder  1  gr., 
jalap  5  gr.,  and  sodium  chloride. 

9.  A  nail  brush. 

10.  A  binaural  stethoscope. 

11.  A  siphon  douche,  in  a  small  battiste  bag. 

12.  A  mackintosh  apron. 

13.  Battiste,  two  pieces,  2  feet  by  3  feet. 

14.  Two  sealed  glass  tubes,  each  containing 
a  curved  perineorrhaphy  needle  with  catgut 
suture. 

15.  Two  compressed  packets  each  containing 
two  ounces  sterilized  cotton-wool. 

16.  Two  compressed  packets  each  containing 
one  ounce  iodoform  gauze. 

17.  Neville's  axis-traction  forceps.  Large 
Bozemann's  catheter.  Pair  of  scissors.  Pair  of 
artery  forceps  and  female  catheter,  all  already 
boiled  and  sterilized,  and  wrapped  in  a  piece  of 
perfectly  fresh  boric  lint,  tied  at  both  ends. 

18.  Rheinstadter's  flushing  curette.  Vul- 
sellum  foreceps.  Plugging  forceps.  Small 
Bozemann's  catheter  and  glass  vaginal  nozzle, 
ready  sterilized. 

19.  An  apparatus  for  subcutaneous  infusion, 
in  a  small  battiste  bag. 

20.  A  pair  of  rubber  gloves. 

In  any  case  where  it  is  required  to  apply  the 
forceps,  or  to  perform  curetting,  the  instru- 
ments for  either  operation  are  by  this  means 
ready  sterilized  and  suitable  for  immediate  use. 
The  instruments  have  only  to  be  lifted  off  the 
boric  lint  and  dipped  in  the  warm  boric  or 
lysol  solution  for  the  purpose  of  warming  them. 
After  use  they  should  be  carefully  washed  and 
dried,  and  wrapped  either  in  the  boric  lint  or  in 
the  piece  of  battiste  which  the  practitioner 
carries  with  him.  On  returning  home  the 
practitioner  can  boil  all  the  instruments  used, 
and  Mrap  them  in  another  piece  of  perfectly 
fresh  boric  lint,  so  that  they  will  be  again 
ready  for  immediate  use. 

The  siphon  douche  and  the  infusion  apparatus 
can  be  easily  sterilized,  first  by  washing,  and  then 
by  immersing  in  a  solution  of  1  in  1000  corrosive 
sublimate,  the  battiste  bag  being  at  the  same 
time  immersed  in  this  solution.  The  apparatus 
is  then  put  into  the  wet  sterilized  bag  and  hung 
up  to  dry.  When  properly  dried  it  can  be 
returned  to  the  midwifery  bag,  and  is  then 
ready  for  immediate  use.  The  rubber  gloves 
should  always  be  boiled  immediately  Ijefore  use. 

The  advantages  of  this  method  of  steriliza- 
tion of  the  forceps,  the  curette,  the  douche  and 
infusion  apparatus,  are  that  it  is  extremely 
simple,  it  is  efficient,  and  in  any  case  of  necessity 
they  are  ready  for  immediate  use ;  besides,  it 
saves  the  practitioner  the  inconvenience  of 
carryincj  a  sterilization  apparatus  with  him. 

R.  P.  R.  L. 
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MANAGEMENT   OF   NORMAL   LABOUR 

Synopsis. 

A.  Mechanism  of  fii-st  stage. 
Mechanism  of  second  stage. 
Mechanism  of  third  stage. 

B.  Diagnosis. 

By  abdominal  palpation. 
By  vaginal  examination. 

C.  Antiseptics. 

Methods. 
Application. 

D.  Management  of  first  stage. 
Management  of  second  stage. 
Management  of  third  stage. 
Management  of  stage  of  after  delivery. 

The  province  of  the  physician  in  attendance 
on  labour  is  twofold.  Firstly  lie  is  present  to 
watch  over  the  progress  of  the  labour  and  to 
anticipate  or  to  correct  any  abnormality  con- 
nected therewith,  and  secondly  to  guard  his 
patient  against  preventable  illness.  The  first 
requires  accurate  diagnosis  and  a  knowledge  of 
the  normal  mechanism  of  labour,  and  the  second 
an  understanding  of  hygiene  and  especially  of 
the  principles  of  antiseptics  and  their  practical 
application. 

Mechanism  of  Labour. — "  Premonitory  stage 
of  labour  "  is  the  term  used'to  imply  a  series  of 
indefinite  changes  occurring  before  the  actual 
onset  of  true  pains.  It  begins  with  the  sinking 
of  the  uterus  during  the  last  fortnight  or  three 
weeks  of  pregnancy.  Its  symptoms  are  those 
of  easier  respiration,  of  increased  frequency  of 
micturition,  and  of  discharge  of  clear  cervical 
mucus.  The  patient  may  notice  some  pelvic 
discomfort  and  a  sense  of  insecurity  due  to 
relaxation  of  the  pelvic  joints.  The  observer 
will  detect  that  the  uterine  contractions  are 
firmer,  more  frequent,  more  easily  elicited  and 
are  occasionally  painful.  The  cervix  becomes 
softer  and  shorter  and  the  canal  more  relaxed. 
These  latter  changes  are  brought  about  by  the 
polarity  of  the  uterus  (viz.  that  contractions  of 
the  upper  segment  produce  relaxation  and 
absorption  of  the  lower)  opening  up  the  lower 
uterine  segment. 

Stages  of  Labour. — Labour  is  divided  into 
three  stages :  the  first  includes  the  dilatation  of 
the  lower  uterine  segment  and  cervix,  its  dura- 
tion being  from  the  onset  of  regular  pains  till 
the  complete  dilatation  of  the  os ;  the  second 
from  this  point  to  the  birth  of  the  child ;  and  the 
third  comprising  the  separation  and  expulsion 
of  the  placenta. 

Mechanism  of  First  Stage  of  Labour. — The  first 
stage  of  labour  commences  with  the  onset  of 
rhythmical  uterine  contractions  and  ends  with 
the  full  dilatation  of  the  cervix.  Dilatation  of 
the  lower  uterine  segment  and  canalization 
of  the  internal  os  are  started  by  the  polarity  of 
the  uterus,  for  unless  a  chink  is  formed  in  the 
internal  os  no  protrusion  of  the  membranes  can 
take  place,  since  the  pressure  inside  the  uterus, 
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represented  as  a  closed  sac,  would  act  equally 
in  all  directions.  With  each  contraction  of  the 
uterus  the  tension  inside  the  bag  of  membranes 
rises  and  a  slight  detachment  occurs  at  their 
lowest  unsupported  area.  As  the  membranes  are 
progressively  loosened  they  bulge  into  the  relaxed 
internal  os  and  cervical  canal  and  produce 
a  radial  stretching  of  these  parts.  Between 
the  pains  the  membranes  recede,  but  retraction 
ensures  some  advance  with  each  contraction. 
Sooner  or  later  the  cervical  canal  is  completely 
canalized,  forming  a  circle  of  about  three  and  a 
half  inches  diameter.  "WTien  this  limit  is  reached 
the  membranes,  being  unsupported  both  below 
and  laterally,  rupture  and  the  escape  of  the 
forewaters  take  place. 

The  first  stage  of  labour  is  characterized  by 
these  phenomena — 

1.  Regular  and  rhythmical  uterine  contrac- 
tions, becoming  increasingly  frequent  and  longer. 
At  first  the  pain  is  felt  over  the  sacrum,  later  in 
the  abdomen.  It  usually  is  not  severe  and  causes 
but  little  physical  disturbance.  The  duration 
of  the  contractions  is  from  five  to  thirty  seconds. 

2.  Real  shortening  of  the  cervix,  its  upper  part 
becoming  incorporated  with  the  lower  uterine 
segment :  a  valuable  sign  that  labour  has  begun. 

3.  Discharge  of  blood-stained  mucus,  com- 
monly known  as  "  the  show."  This  is  derived 
from  the  cervical  canal  and  is  blood-stained 
from  the  rupture  of  small  vessels  during  the 
separation  of  the  chorion  from  the  decidua. 

The  Mechanism  of  the  Second  Stage  of  Labour  is 
better  understood  by  consideration,  firstly  of 
the  expelling  forces,  secondly  of  the  passages, 
and  thirdly  of  the  various  movements  of  the 
child  in  its  expulsion  due  to  the  interaction  of 
these  tAvo  forces. 

1.  The  expelling  forces  are  the  uterus,  the 
diaphragm  and  the  abdommal  muscles. 

The  muscular  fibres  of  the  uterus  are  longi- 
tudinal and  circular,  each  with  its  definite 
function.  The  longitudinal  fibres  act  by 
approximating  the  fundus  and  the  cervix. 
As  the  latter  is  fixed,  the  action  of  these 
fibres  must  be  to  expel  the  contents  of  the 
uterus.  The  nature  of  the  contraction  is  a  peri- 
staltic wave  starting  at  the  fundus.  This  force 
is  sometimes  knoAvn  as  the  "  foetal  axis  pres- 
sure." In  ordinary  labour  it  is  estimated  at 
from  five  to  fifteen  pounds.  The  circular  fibres 
prevent  any  sagging  or  bulging  of  the  uterus 
and  keep  the  foetal  axis  rigid,  thus  permitting 
the  pressure  to  act  advantageously.  The  action 
of  the  circular  fibres  is  called  the  "  form  resti- 
tution of  the  muscular  force."  The  contraction 
fibres  in  the  round  ligaments  causes  the  body 
of  the  uterus  to  tilt  forwards,  so  as  to  bring 
the  long  axis  of  the  uterus  approximately  into 
line  with,  the  axis  of  the  brim  of  the  pelvis. 

The  diaphragm  and  abdominal  muscles  act 


by  increasing  the  intra-abdominal  pressure  and 
drive  the  uterus  and  its  contents  downwards 
towards  the  pelvis. 

2.  The  passage  comprises  the  bony  pelvis 
and  soft  tissues. 

The  axis  {i.  e.  the  line  drawn  through  the 
approximate  centres  of  the  planes  of  the  pelvis) 
is  a  curve — the  curve  of  Carus — and  it  will  be 
seen  that  the  axes  of  the  brim  and  outlet  are 
approximately  at  right  angles.  The  greatest 
diameters  of  the  pelvis  vary  according  to  the 
plane ;  thus  the  transverse  is  the  largest  diameter 
at  the  brim,  the  antero -posterior  at  the  outlet. 

The  depth  of  the  pelvis  measures  one  and 
a  half  inches  in  front,  whereas  posteriorly  it 
is  four  and  one -third  inches ;  in  other  words, 
the  front  and  sides  of  the  bony  pelvis  are  absent 
below,  and  the  tissues  closing  those  spaces  are 
soft  and  elastic. 

Soft  tissues.  The  method  of  dilatation  of  the 
lower  uterine  segment  and  cervix  has  already 
been  described.  The  anterior  wall  of  the 
vagina  and  the  bladder  are  \qxj  loosely  con- 
nected to  the  pelvis.  Hence,  as  labour  pro- 
gresses and  the  upper  uterine  segment  acts 
more  powerfully,  there  is  no  hindrance  to  the 
drawing  up  of  these  structures. 

The  other  important  soft  tissues  are  the 
pelvic  floor  and  perineum.  The  pelvic  floor 
may  be  said  to  be  composed  of  the  levator  ani 
muscle  and  its  fascia.  This  muscle  has  a 
wide  fascial  and  tendinous  origin  from  the 
front  and  side  walls  of  the  pelvis.  Compara- 
tively insignificant  in  front,  it  ends  as  a 
thick  fleshy  muscle  in  an  attachment  to  the 
coccyx,  rectum  and  central  perineal  region. 
The  fibres  of  the  muscle  run  backwards,  doAvn- 
wards  and  inwards,  and  the  two  halves  together 
form  a  gutter-shaped  depression  whose  action 
will  be  to  turn  forward  anything  which  may 
impinge  on  it  from  above. 

The  Foetus.  For  the  purpose  of  this  chapter 
the  head  and  neck  of  the  foetus  are  alone  con- 
sidered. From  the  obstetrical  point  of  view  the 
head  has  a  long  diameter,  measured  from  be- 
hind forwards,  varying  from  three  and  three- 
quarter  inches  (suboccipito-bregmatic)  to  four 
and  a  quarter  inches  (occipito-frontal),  depend- 
ing on  the  amount  of  flexion  present.  The  short 
diameter  is  measured  from  one  parietal  eminence 
to  the  other  and  is  about  three  and  three- 
quarter  inches.  The  circumference  of  the  head 
measures  about  thirteen  inches. 

The  head  is  free  to  move  on  the  neck  either 
by  extension  or  flexion,  or  laterally,  i.  e.  lateral 
flexion,  a  movement  which  approximates  the 
ear  to  the  corresponding  shoulder,  and,  lastly,  by 
a  limited  amount  of  rotation,  which  allows  the 
chin  and  occiput  to  swing  away  from  the  mid 
longitudinal  line  of  the  body. 

The  foetus  presents  by  the  head  in  about 
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ninety-seven  per  cent,  of  all  eases,  of  these  in 
serenty-five  per  cent.  Avith  its  back  to  the  left 
and  in  front.  The  probable  explanation  is  as 
follows : — (1)  Tlie  line  of  the  centre  of  the  specific 
gravity  of  the  foetus  is  at  the  level  of  the 
shoulders,  nearer  to  the  right  than  left  and 
rather  posterior  than  anterior.  If  immersed  in 
fluid  of  its  own  specific  gravity  the  foetus  tends 
to  lie  with  its  right  shoulder  lower  and  its 
back  to  the  left.  (2)  The  foetal  ovoid  places 
its  long  axis  in  the  long  axis  of  the  ovoid  con- 
taining it.  This  A^ill  bring  the  head  into  the  lower 
uterine  segment.  (3)  The  shape  of  the  imier 
aspect  of  the  uterus  being  convex  posteriorly 
and  concave  anteriorly,  the  convex  surface  of 
the  foetal  back  fits  into  the  concave  anterior 
aspect  of  the  uterus.  All  these  reasons  will 
tend  to  produce  a  first  vertex  presentation. 

The  movements  of  the  child  may  now  be 
followed. 

1.  Descent  with  increasing  flexion.  As  the 
uterus  contracts  and  retracts  the  foetus  is 
driven  doAMiwards  through  the  pelvis,  the  foetal 
head  jointed  on  the  spine  being  comparable  to 
a  lever  with  unequal  arms,  a  shorter  posterior 
and  a  longer  anterior.  The  effect  of  friction 
of  the  pelvic  walls  will  necessarily  cause  the 
shorter  arm  of  the  lever  to  descend,  in  other 
words,  will  produce  increasmg  flexion  of  the 
head.  The  usual  obliquity  of  the  uterus  up- 
wards and  to  the  right  Avill  tend  to  increase 
this  result  if  the  back  of  the  foetus  is  to  the  left. 

2.  Internal  rotation.  The  foetal  head  has 
now  reached  the  pelvic  floor,  the  action  of  the 
muscles  of  which  is  to  push  forward  that  part 
of  the  foetal  head  which  first  reaches  it  from 
above. 1  The  head  can  only  accommodate  itself 
to  this  force  by  rotating.  Since  the  occiput 
nearly  always  leads  owing  to  flexion  of  the  head, 
it  will  be  turned  forwards  under  the  pubic  arch 
and  the  sagittal  suture  wiU  lie  parallel  to  the 
antero-posterior  diameter  of  the  outlet.  In 
addition,  the  long  diameter  of  the  head  will 
naturally  tend  to  lie  in  the  largest  diameter  of 
the  canal  through  which  it  is  passing,  which  at 
the  outlet  is  the  antero-posterior. 

3.  Birth  of  the  head.  There  are  probably  two 
distinct  movements  by  Avhich  the  head  escapes 
from  the  pelvis.  It  has  been  shown  by  frozen 
sections,  as  weU  as  by  rectal  examination,  that 
the  chin  does  not  leave  the  chest  until  the 
suboccipito-bregmatic  diameter  has  been  born. 
The  first  movement  is  probabh^  slight  extension 
of  the  cervical  spine,  which  thus  acts  as  a 
connecting-rod.  Force  transmitted  along  the 
foetal  spine  in  the  axis  of  the  brim  Avill  propel 
the  occiput  forwards  in  the  axis  of  the  outlet 
without  loss  of  power,  and  at  the  same  time 
will  keep  the  head  flexed. 

^  Paramore,  Journal  of  Obstetrics  and  Gyncecology,  vol. 
xvi.,  p.  213. 


Directly  the  suboccipito-bregmatic  diameter 
;  is  born  extension  of  the  head  takes  place,  the 
forehead  and  face  pass  over  the  permeum,  and 
the  head  is  delivered. 

Restitution.  As  the  shoulders  do  not  follow 
the  internal  rotation  of  the  head,  the  latter, 
j  directly  it  is  born  and  free  to  move,  rotates  back 
i  again  into  its  normal  relation  with  the  trunk. 
I  External  rotation .  This  movement  of  the  head 
is  caused  by  the  shoulders  rotating  from  the 
oblique  to  the  antero-posterior  diameter  of  the 
outlet  of  the  pelvis.  The  head,  being  free,  rotates 
with  the  shoulders,  its  long  diameter  lying 
parallel  to  the  transverse  diameter  of  the  outlet. 
The  shoulders  follow  the  movements  of  the 
head,  and  for  the  same  reasons.  They  descend 
to  the  floor  of  the  pelvis,  make  a  short  internal 
rotation  so  as  to  bring  the  junction  of  the 
anterior  shoulder  and  neck  beneath  the  sym- 
phj^sis,  when  by  lateral  flexion  of  the  body  the 
posterior  shoulder  passes  over  the  perineum, 
followed  by  the  anterior  from  beneath  the  sym- 
physis. If  the  child  is  small,  or  if  the  vaginal 
orifice  is  relaxed  from  frequent  child-bearing, 
the  anterior  shoulder  may  be  born  first. 

Mechanism  of  Third  Stage  of  Labour. — The 
placenta  may  be  detached  in  one  of  two  ways, 
known  respectively  as  Schultze's  and  Matthews 
Duncan's. 

1.  Schultze.  During  relaxation  of  the  uterus 
a  clot  forms  between  the  uterine  Avail  and  the 
placenta.  During  contraction  this  clot  presses 
against  and  detaches  more  of  the  placenta; 
during  relaxation  further  haemorrhage  increases 
the  size  of  the  clot  and  ultimately  detaches 
the  placenta  from  centre  to  periphery.  The 
placenta  is  expelled  by  the  uterus,  inverted  and 
dragging  the  membranes  after  it. 

Clinically  this  mechanism  can  be  recognized 
by  the  absence  of  external  haemorrhage  and  by 
the  uterus  not  appreciably  diminishing  in  size, 
though  hard  and  firm,  during  a  contraction. 
AMien  delivered  the  placenta  is  inverted,  with 
a  larsre  clot  between  the  maternal  surface  and 
the  membranes. 

2.  Matthews  Duncan.  As  the  uterus  con- 
tracts and  retracts  the  placental  site  neces- 
sarily diminishes  in  size.  The  placenta,  being 
inelastic,  is  unable  to  accommodate  itself  to  this 
diminished  area.  Hence  the  placental  site,  so 
to  speak,  slips  away  from  beneath  the  placenta 
and  detaches  it  from  without  inwards.  Prob- 
ably the  placental  site  never  shrinks  sufficiently 
to  detach  the  placenta  completely,  but  as  the 
uterus  becomes  smaller  the  fundus  Avill  act 
powerfully  on  the  semi-detached  placenta  and 
complete  the  process.  Hence  it  maj^  be  said 
that  the  placenta  is  loosened  by  shrinkage  of 
the  placental  site  and  detached  by  detrusion. 
This  method  can  be  recognized  by  a  constant 
slig-ht  trickle  of  blood  during  detachment,  the 
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uterus  remaining  small  and  diminishing  in 
size  with  contractions.  The  placenta  is  born 
folded  upon  itself  A\ith  the  edge  of  the  maternal 
surface  presenting. 

Amount  of  Mood  lost.  This  varies  greatly ; 
about  ten  ounces  is  the  average,  over  twenty 
ounces  is  to  be  considered  pathological. 

Diagnosis. — Tlie  diagnosis  of  the  position  and 
presentation  of  the  child  is  of  the  utmost 
importance,  otherwise  intelligent  prognosis  is 
impossible  and  labour  may  be  unnecessarily 
prolonged,  especially  in  occipito-posterior  cases. 
Two  methods  of  examination  are  used,  viz. 
abdominal  and  vaginal.  Both  are  important, 
but  with  practice  the  physician  will  learn  to 
rely  more  and  more  on  the  abdominal  method 
and  use  the  vaginal  route  only  for  confirmation. 

The  Abdominal  Method. — The  advantage  of 
this  method  is  that  information  of  importance 
can  be  derived  not  onlv  during  lal)our,  but  also 
during  the  last  month  or  so  of  pregnancy. 
Every  pregnant  woman  should  be  examined 
during  the  last  month  of  her  pregnancy,  especi- 
ally if  a  primipara.  The  slight  trouble  entailed 
is  more  than  counterbalanced  bj'  the  anticipa- 
tion of  a  straightforward  labour,  or  by  the 
timely  recognition  of  some  abnormal  condition. 
The  following  points  should  be  ascertained — 

1.  The  lie  of  the  child,  i.  e.  the  relation  of  its 
long  axis  to  that  of  the  mother. 

2.  The  position,  i.  e.  the  relation  of  the  child's 
back  to  its  mother's  abdomen. 

3.  The  presentation,  i.  e.  that  part  of  the 
child  whicli  occupies  the  brim  of  the  pelvis. 

4.  The  adaptation  of  the  presentation  to  the 
pelvis. 

5.  The  presence  or  absence  of  flexion  of  the 
head  if  the  vertex  presents. 

6.  The  condition  and  approximate  size  of  the 
child. 

7.  The  size  of  the  pelvis  by  the  use  of  the 
pelvimeter. 

It  may  be  difficult  at  times  to  make  out  all 
these  points,  especially  if  the  patient  has  rigid 
abdominal  muscles  and  is  unable  to  relax 
them  or  if  the  uterus  is  irritable  and  contracts 
during  the  manipulations. 

The  patient  should  be  lying  on  her  back  in  a 
good  light  with  her  abdomen  fully  exposed, 
the  physician  standing  on  her  right  side. 

Inspection.- — The  height  of  the  uterus  and  its 
relation  to  the  long  axis  of  the  patient  should  be 
noted.  One  or  other  side  of  the  uterus  will  look  the 
fuller,  indicating  the  position  of  the  child's  back, 
the  obliquity  of  the  uterus  being  disregarded.  A 
spherical  shape  of  the  uterus  accompanies  over- 
distension with  fluid,  e.  g.  hydramnios. 

Palpation. — The  examiner  should  either  sit  or 
stand  facing  his  patient.  He  should  ascertain 
the  following  points  in  order — 

(a)   Pelvis.     By  placing  his   thumbs  on   the 


anterior  superior  iliac  spines  and  iliac  crests, 
and  the  palms  of  his  hands  on  the  outer  surface 
of  the  ilia,  and  sliding  his  hands  to  and  fro  in  this 
position,  he  will  arrive  at  a  useful  idea  of  the 
pelvis  as  a  whole.  The  stunted  shallowness  of  a 
rickety  flat  pelvis  is  made  obvious  by  this 
means.  The  inclination  of  the  iliac  crests  in  a 
normal  pelvis  is  downward,  forward  and  im^ard 
to  the  anterior  superior  iliac  spine.  In  a  flat 
pelvis  they  are  continued  forwards  and  slightly 
outwards,  so  that  the  anterior  superior  spines 
are  farther  from  the  mid  line  of  the  body. 

(5)  The  height  of  the  fundus  should  be 
noted,  especially  before  labour,  to  ascertain  if 
the  height  of  the  uterus  corresponds  with 
presumed  duration  of  the  pregnancy.  The 
part  occupying  the  fundus  should  be  made  out. 

(c)  Position  of  back.  By  placing  the  hands 
one  on  either  side  of  the  long  axis  of  the  uterus 
and  pressing  them  together  a  resistance  will  be 
found  on  one  or  other  side  indicating  the  back. 
If  the  foetal  limbs  are  very  distinctly  felt  an 
occipito-posterior  presentation  should  be  sus- 
pected, in  which  case  the  resistance  of  the  back 
may  be  felt  posteriorly,  often  feeling  more  like 
I  an  edge  than  a  flat  surface. 

{d)  Foetal  head.  The  examiner  should  no^^• 
face  his  patient's  feet  and  dip  his  fingers  into 
the  sides  of  the  pelvis,  pressing  rather  firmly. 
By  this  manoeuvre  he  will  grasp  the  presenting 
part  between  his  fingers  unless  it  has  sunk  out 
of  reach.  In  vertex  presentations  the  forehead 
:  will  be  felt.  If  this  is  alone  detected  the  cer- 
tainty of  a  well-flexed  head  is  established,  for 
the  more  the  flexion  the  lower  is  the  occiput 
and  the  more  prominent  the  forehead.  Some- 
times a  prominence  of  about  equal  size  can  be 
felt  on  either  side  of  the  head.  This  indicates 
deficient  flexion,  the  occiput  also  being  pal- 
pable. But  in  vertex  presentations  the  forehead 
is  alwaj's  the  more  prominent  of  the  two. 

(e)  Adaptation  of  presenting  part  to  pelvis. 
The  only  real  difficulty  is  to  determine  whether 
a  head  which  is  lying  high  is  above,  or  engaged 
m,  the  bnm ;  if  freely  movable  it  must  be  above 
the  brim.  The  adaptation  of  the  presenting 
part  to  the  pelvis  is  most  important  and  must 
be  accurately  ascertained  in  all  cases.  If  the 
foetal  head  in  a  primigravida  is  found  above  the 
brim  it  is  to  be  regarded  as  pathological. 

(/)  Size  of  the  child.  With  a  little  practice, 
by  feeling  the  back  and  head  of  the  child  a  fair 
estimate  of  its  size  can  be  made. 

ig)  Auscnlfaiion.  Condition  of  the  child.  It 
is  important  that  the  fatal  heart-rate  should 
be  counted  at  the  beginning  of  all  labours. 
Normally  it  is  about  one  hundred  and  forty 
beats  per  minute.  A  quickening  or,  still  more 
important,  a  distinct  slowing  of  the  rate  indi- 
cates foetal  distress  and  probable  operative 
interference  in  the  child's  interest. 
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The  position  of  the  maximum  intensity  of  the 
foetal  heart  is  of  diagnostic  importance.  In 
vertex  presentations  the  heart  is  best  heard 
through  the  back  of  the  child's  left  shoulder, 
hence,  in  the  first  position  (LOA),  the  maximum 
intensity  will  be  somewhere  in  a  line  between 
the  mother's  umbilicus  and  the  middle  of 
Poupart's  ligament  or  the  left  anterior  superior 
iliac  spine.  In  the  second  position  (ROA),  an 
inch  to  the  right  of  the  middle  line  between  the 
umbilicus  and  pubes.  In  the  third  position 
(ROP),  in  the  right  iliac  fossa  a  little  below  and 
internal  to  the  right  anterior  superior  spine. 
In  the  fourth  position  (LOP),  the  thickness  of 
the  mother's  spinal  muscles  prevents  the  heart 
from  being  heard  in  the  expected  position,  but 
it  will  probably  be  detected  either  over  the  left 
lateral  aspect  of  the  uterus,  or  in  the  middle  line 
in  front,  when ,  if  the  stethoscope  is  pressed  deeply, 
it  will  come  down  on  the  chest  of  the  child. 

As  labour  progresses  the  foetal  heart  aaIII  be 
heard  nearer  the  pelvis,  and  it  is  a  useful  guide 
as  to  the  advance  the  child  is  making. 

{h)  Pelvimetry.  In  a  normal  pelvis  three 
measurements  of  the  false  pelvis  should  be 
taken.  The  interspinous  distance  between  the 
anterior  superior  spines  should  measure  about 
ten  inches.  The  fossa  between  the  origins  of 
rectus  and  sartorius,  which  AviJl  be  constantly 
found  a  little  below  and  external  to  the  spines, 
is  a  convenient  spot  into  which  to  press 
the  points  of  the  callipers.  The  intercristal 
diameter  is  about  one  inch  longer  and  is 
measured  from  the  two  most  distant  points  of 
the  iliac  crests.  The  external  conjugate  (or 
diameter  of  Bandelocque)  is  measured  from 
the  depression  below  the  last  lumbar  spine  to 
the  nearest  point  on  the  symphysis  pubis.  The 
former  point  will  be  found  about  one  inch  above 
a  line  joining  the  posterior  superior  iliac  spines, 
though  it  varies  with  the  shape  of  the  pelvis. 
This  diameter  should  measure  seven  and  a  half 
inches,  but  unless  it  is  less  than  seven  inches, 
there  is  no  justification  for  assuming  contraction 
of  the  brim ;  nor  of  deducing  the  conjugate  of 
the  brim  by  subtracting  three  and  a  half  inches 
from  the  external  conjugate. 

Vaginal  Examination.^ — The   first   vaginal   ex- 
amination should  be  conducted  systematically  | 
and  the  following  points  noted — 

1.  The  size  of  the  pelvis.  The  sacral  promon-  I 
tory  should  always  be  felt  for.  In  a  normal 
pelvis  it  is  out  of  reach  unless  the  attempt  made 
to  reach  it  is  very  forcible.  If  felt,  contraction 
of  the  pelvis  is  present.  In  the  small  round 
pelvis  the  outline  of  the  brim  can  be  felt  an- 
teriorly almost  as  far  as  the  transverse  diameter. 

2.  The  presence  of  tumours  in  the  pelvis.  These 
are  very  rare  and  commonly  in  Douglas's  pouch. 

3.  The  condition  of  the  bladder  and  rectum, 
whether  distended  or  not. 


4.  The  size  and  lubrication  of  the  vagina. 

5.  The  amount  of  dilatation  and  shortening 
present  and  the  texture  of  the  rim  of  the  os, 
whether  soft  and  dilatable  or  hard  and  resistant. 
The  OS  may  be  considered  to  be  fully  dilated 
when  its  posterior  margin  carmot  be  felt  on 
ordinary  examination.  Prolapse  of  the  anterior 
lip  of  the  OS  wiU  easily  be  detected. 

6.  Presentation  or  prolapse  of  the  cord. 

7.  The  presence  of  a  pathological  vaginal 
discharge  with  excoriation  of  the  skin  of  the 
perineum  and  other  signs  of  inflammation. 

8.  The  presentation  and  position  of  the  child. 
The  vertex  will  be  recognised  as  a  hard,  rounded 
body,  on  the  surface  of  which  certain  ridges  or 
sutures  and  depressions  or  fontanelles  can  be  felt. 

The  sagittal  suture  can  be  distinguished  as  a 
ridge  running  in  one  of  the  oblique  diameters, 
which  becomes  more  prominent  in  the  second 
stage  of  labour  owing  to  the  moulding  of  the 
head.  In  the  first  stace  of  labour  it  can  be  felt 
through  the  vaginal  walls. 

The  fontanelles  may  be  recognized  by  their 
position  and  shape.  As  a  result  of  abdominal 
examination  the  position  of  the  back  can  be 
determined  in  nearly  every  case.  The  fon- 
tanelle  at  the  corresponding  extremity  of  the 
sagittal  suture  must  be  the  posterior ;  it  is  formed 
by  the  junction  of  sagittal  and  coronal  sutures, 
and  the  angle  of  junction  is  a  relatively  wide  one. 
This  fontanelle  is  frequently  very  difficult  to 
recognize  as  an  actual  depression.  The  anterior 
fontanelle  is  a  definitely  diamond-shaped  de- 
pression into  which  the  anterior  end  of  the 
sagittal  suture  graduallv  merges.  The  entrance 
of  the  coronal  suture  into  the  fontanelle  is 
usually  marked  by  a  small,  easily  recognizable 
triangular  notch. 

The  relative  levels  of  the  fontanelles  is 
important.  With  good  flexion  of  the  head  the 
anterior  is  much  higher  up  and  is  out  of  reach. 
Hence  if  the  anterior  fontanelle  is  easily  felt, 
insufficient  flexion  of  the  head  is  present,  an 
important  point,  especially  in  the  management 
of  occipito-posterior  cases. 

Lastly,  if  for  any  reason,  e.g.  large  caput 
succadaneum,  the  landmarks  on  the  vertex  are 
obliterated,  the  helix  of  the  ear  is  a  useful  guide, 
as  it  must  necessarily  point  to  the  occiput. 

Antiseptics.  —  The  mortality  from  sepsis  in 
childbirth  is  officially  stated  to  be  about  two  per 
thousand.  It  is  probably  greater  than  this,  for 
deaths  from  continued  fever  in  childbed  may 
be  registered  as  due  to  other  causes  than  septic 
infection.  Similarly,  patients  really  suffering 
from  septicaemia  may  die  with  the  symptoms 
and  signs  of  pneumonia.  In  the  favourable 
surroundings  of  our  lying-in  hospitals  septicaemia 
would  be  non-existent  Avere  it  not  that  patients 
already  infected  from  outside  are  admitted. 
In  these  institutions,  Avhich  are  training  schools 
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as  well,  delivery  in  straightforward  cases  is 
effected  by  untrained  pupils  under  close  super- 
vision, and  Avith  strict  antiseptic  precautions 
good  results  are  only  to  be  expected.  Equally 
good  results  are  obtained  in  the  "  districts  "  of 
the  London  hospitals,  among  all  the  squalor 
and  dirt  of  the  very  poor.  In  this  instance  the 
patients  are  attended  by  medical  students 
already  efficiently  grounded  in  the  principles 
and  practice  of  antiseptics.  The  wholly  ad- 
mirable way  in  Avhich  they  carry  out  the  details 
of  their  knowledge  is  shown  by  the  low  mortality 
and  absence  of  serious  illness  in  this  "  district  " 
midwifery  practice.  The  moral  to  be  drawn 
from  these  two  illustrations  is  obvious.  The 
one  is  analogous  to  the  practice  of  midwifery 
among  the  favourable  surroundings  of  the  rich, 
the  other  to  the  conditions  of  practice  among 
the  poor.  Both  can  be  made  equally  immune 
from  septic  diseases  if  onl}-  antiseptic  precau- 
tions are  honestly  taken. 

Practically  all  cases  of  septic  puerperal  fever 
are  the  result  of  infection  by  organisms  intro- 
duced from  A\ithout  during  labour;  it  follows 
that  if  no  vaginal  examinations  were  made 
there  would  be  no  infection,  and  that  the  risk 
of  infection  must  increase  with  the  number  of 
examinations;  also  that  every  care  should  be 
taken  to  prevent  the  tip  of  the  examining  finger 
from  touching  the  external  parts  unnecessarily 
during  the  process  of  examination.  Lastly, 
that  if  the  examining  finger  be  surgically  clean, 
and  also  wet  with  an  efficient  antiseptic  solution, 
it  will  do  less  harm  by  reason  of  the  antiseptic 
than  if  this  latter  be  lacking. 

It  is  not  necessary  to  enter  into  the  details 
of  the  first  two  points  beyond  saying  that  in 
normal  cases  two  vaginal  examinations  are 
amply  sufficient,  the  first  to  ascertain  how  far 
labour  has  progressed  when  the  patient  is 
first  seen,  and  the  second  at  the  commencement 
of  the  second  stage  to  make  certain  of  the 
diagnosis.  In  making  an  examination  the 
patient  should  be  fully  exposed  on  her  left  side 
and  the  labia  separated  with  the  index  finger 
and  thumb  of  the  left  hand,  so  that  the  right 
forefinger  can  be  passed  straight  into  the  vagina. 

As  regards  the  preparation  of  the  hands  it  is 
difficult  to  lay  down  hard-and-fast  rules.  If 
one's  hands  arc  clean  enough  to  perform  a 
surgical  operation  they  are  clean  enough  to 
make  a  vaginal  examination,  no  less  Mill  suffice, 
and  the  simpler  the  methods  are  to  obtain  this 
end  the  better.  The  use  of  rubber  gloves  makes 
the  antiseptic  technique  easier,  and  for  that 
reason  they  should  be  employed.  They  can  be 
readily  sterilized  by  boiling,  and  when  not  in  use 
can  be  kept  immersed  in  some  strong  antiseptic 
solution  ready  to  be  slipped  on  again  when 
wanted.  The  great  advantage  that  the  use 
of  rubber  gloves  confers  is  the  readiness  with 


which  they  may  be  sterilized  by  means  of 
disinfecting  solutions  while  they  are  being 
worn.  The  drawback  to  their  use  is  the  diminu- 
tion of  the  sense  of  touch,  but  this  largely 
disappears  with  practice. 

It  is  equally  important  that  the  patient's 
external  genitals  should  be  as  clean  as  possible. 
To  this  end  the  nurse  should  be  instructed  to 
cut  the  vulval  hairs  as  short  as  possible  and 
to  wash  thoroughly  the  external  genitals  with 
soap  and  Mater,  followed  by  careful  swabbing 
with  some  antiseptic  solution.  During  the 
actual  course  of  labour  a  sterilized  pad  should 
be  worn,  and  whenever  a  vaginal  examination 
is  to  be  made  the  externals  should  be  reswabbed. 

It  may  be  mentioned  here  that  inexpensive 
obstetric  outfits  containing  all  necessary  articles 
both  for  patient  and  doctor  can  be  obtained 
ready  sterilized  in  tins. 

As  regards  antiseptic  solutions  there  can  be 
little  doubt  but  that  either  the  perchloride  or 
biniodide  of  mercury  is  the  most  reliable  for 
hand  disinfection.  For  swabbing  and  douching 
one  or  other  of  the  coal-tar  derivatives,  cyllin, 
lysol,  etc.,  may  be  used,  chiefly  on  account  of 
their  non-poisonous  properties. 

Management  of  Labour. — The  room  should  be 
as  large  and  airy  as  possible ;  all  unnecessary 
furniture  should  be  removed.  The  bed  should 
preferably  be  a  single  one  and  not  too  low,  the 
mattress  being  sufficiently  hard  to  prevent  the 
patient  from  sinking  into  a  holloM'.  The  effects 
of  a  soft  mattress  can  be  overcome  temporarily 
by  inserting  a  few  ))oards  under  it.  It  is 
advisable  that  the  patient's  night-dress  be 
pinned  up  out  of  the  waj'  above  her  Maist, 
and  over  this  she  should  wear  a  loose  flannel 
garment.  For  his  own  use  the  physician  will 
require  three  basins — one  for  scrubbing  his  OMai 
hands  and  forearms,  one  containing  clean 
water  to  remove  the  soapsuds,  and  a  third  with 
the  antiseptic  solution.  On  a  table  placed  at 
the  bedside  should  be  arranged  a  basin  con- 
taining an  antiseptic  solution  and  absorbent 
wool  swabs,  a  smaller  vessel  with  boracic  acid 
solution,  in  which  is  immersed  sterilized  thread 
for  ligaturing  the  cord  and  small  squares  of 
gauze  or  linen  for  wiping  out  the  child's  nose 
and  mouth.  It  is  advisable  to  have  a  small 
tray  in  which  to  place  instruments  and  material 
for  suturing  any  laceration  of  the  maternal 
soft  parts.  In  addition  there  must  be  a  fire  and 
good  supply  of  hot  water. 
I  Management  of  the  First  Stage. — The  physician 
can  do  little  in  a  normal  case.  He  should 
assure  himself  of  the  lie  and  presentation  and 
should  note  the  rate  of  the  foetal  heart.  He 
should  give  directions  to  his  patient  not  to 
strain  during  the  pains,  lest  she  should  rupture 
the  membranes  prematurely.  The  patient 
should  be  advised  to  remain  up  for  as  long  as 
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she  can,  so  that  gravity  may  assist  in  the  dilating 
process.  Lastly  it  is  very  important  that  the 
bladder  and  lower  bowel  should  be  kept  empty. 

Vaginal  examination  is  hardly  necessary 
during  the  first  stage,  since  presentation  of  the 
cord  is  the  only  abnormality  to  be  feared,  and 
it  is  exceptionally  rare.  By  noting  the  frequency 
of  the  pains  and  their  effect  a  sufficiently 
accurate  guess  can  be  made  as  to  how  far  labour 
has  progressed.  But  if  it  is  important  to  know 
this  fact  an  examination  must  be  made.  Unless 
the  cervix  has  been  taken  up  and  obliterated  it 
is  unnecessary  to  Avait  in  the  house.  After 
this  stage  has  been  reached  it  is  safer  to  wait  if 
the  patient  is  a  multipara,  in  a  primipara  eight 
hours,  at  least,  wOl  certainly  elapse  before  the 
birth  of  the  child.  Great  care  must  be  taken 
to  avoid  rupturing  the  membranes,  the  finger 
must  remain  passively  in  the  vagina  should  a 
pain  start  and  the  membranes  bulge  during 
an  examination. 

Management  of  the  Second  Stage. — As  soon 
as,  or  a  little  before,  the  second  stage  com- 
mences the  patient  should  be  put  to  bed  and 
should  be  encouraged  to  strain  down  with  the 
pains  and  to  rest  in  the  interval  between  them. 
A  pulley  or  towel  fixed  to  the  end  of  the  bed  will 
help.  If  the  membranes  have  not  already 
broken  they  should  be  ruptured  and  a  final 
diagnosis  made  of  the  position  and  presentation. 
In  a  normal  case  there  is  no  need  for  further 
examination  unless  the  head  is  not  distending 
the  perineum  within  two  hours,  Ijut  the  foetal 
heart  should  be  auscultated  from  time  to  time. 
The  question  of  administration  of  chloroform 
must  be  left  to  the  individual,  but  it  is  advisable 
to  delay  giving  it  until  as  late  as  possible.  The 
exception  to  this  rule  is  when  a  patient,  being 
afraid  of  the  physical  pain,  will  not  help  herself 
by  straining.  If  she  is  lightly  ana?sthetized 
and  the  worst  of  the  pain  abolished  she  will 
often  bear  down  with  her  pains  better  and  so 
expedite  matters. 

Delivery  of  head.  '  Though  I'upture  of  the 
perineum  may  not  be  completely  avoidable  in 
all  cases,  yet  the  extent  of  the  rupture  can  with 
care  be  materially  diminished. 

It  is  essential  that  time  should  be  given  for 
the  perineum  and  vulva  to  distend  slowly,  and 
also  that  the  head  be  kept  flexed  to  allow  of  a 
small  diameter  passing.  To  ensure  these  two 
points  the  attendant  should  stand  behind  his 
patient,  and  with  the  palmar  surface  of  two 
or  three  fingers  of  his  right  hand  prevent  the 
frontal  end  of  the  child's  head  from  slipping  too 
fast  over  the  perineum.  Or,  standing  in  the 
same  position,  he  may  pass  his  left  hand  between 
his  patient's  thighs  and  control  the  forward 
movement  of  the  head  with  the  fingers  of  his 
left  hand.  If  the  head  seems  to  be  extending 
too  soon  before  the  occiput  has  fully  escaped 


(z.  e.  failure  of  the  connecting-rod  action  of 
extension  of  the  cervical  spine),  a  finger  may  be 
slipped  between  the  head  and  the  symphysis. 
By  puUing  the  occiput  downwards  and  back- 
wards it  can  often  be  disengaged  from  under  the 
symphysis,  allowing  the  suboccipital  region  to 
take  its  place.  This  manoeuvre  often  fails,  but 
it  can  be  readily  accomplished  with  the  forceps. 

The  largest  diameter  has  escaped  when  the 
suboccipito-bregmatic  diameter  is  born.  If  a 
foetal  skull  is  examined  it  will  be  seen  that  the 
two  parietal  eminences  form  points  on  the 
circumference  of  the  circle  of  which  the  sub- 
occipito-bregmatic is  the  diameter.  Hence 
when  either  the  anterior  fontanelle  or  a  parietal 
eminence  is  seen,  the  head  may  be  safely 
allowed  to  escape.  In  the  actual  delivery  of 
the  head  attention  must  be  paid  to  two  points, 
to  wait  for  the  interval  between  two  pains  and 
then  to  feel  just  below  the  coccyx  for  the  chin 
and  push  it  forwards  towards  the  symphysis. 
By  this  manoeuvre  all  pressure  possible  is  taken 
off  the  perineum  and  the  normal  extension  of 
the  head  favoured. 

Directly  the  child's  head  is  completely  born 
it  should  be  ascertained  whether  the  cord  is 
round  its  neck.  If  so,  the  loop  should  be  pulled 
down  and  slipped  over  the  child's  head,  or, 
failing  this,  as  the  shoulders  descend  enough  of 
the  cord  should  be  pulled  doMTi  to  enable  the 
shoulders  to  be  delivered  through  the  loop. 

The  child's  eyelids  should  be  at  once  swabbed, 
before  they  are  opened,  with  1  in  2000  mercurial 
solution,  and  its  nose  and  mouth  wiped  with 
gauze  to  remove  any  excess  of  mucus.     Time 
should  be  allowed  for  the  shoulders  to  descend 
and  rotate  unless  the  child  attempts  to  breathe, 
which  is  shown  by  movements  of  its  nose  and 
mouth.     The  correct  way  to  deliver  the  body 
is  by  expression  and  not  traction ;  the  left  hand 
should  grasp  the  fundus  and  push  downwards 
and  backwards  in  the  axis  of  the  brim,  while 
the  right  hand  guides  the  neck  of  the  child 
upwards  under  tlie  symphysis.     Care  must  be 
taken  to  deliver  the  shoulders  correctly,  with 
the   bis-aeromial   diameter  in   the   antero-pos- 
terior  of  the  outlet,  otherwise  a  slight  tear  of 
the  perineum  may  be  converted  into  a  serious 
one.     Sometimes,  especially  with  large  babies, 
there  may  be  great  difficulty  in  the  delivery  of 
the  shoulders.     In  these  cases  the  shoulders  are 
lodged   squarely   on   the   brim,  instead  of  the 
anterior  being  the  lower.      Directly  this  delay 
is  noticed  the  head  of  the  child  must  be  pulled 
forcibly   backwards   over   the   perineum,    thus 
dislodging  the  anterior  shoulder  and  allowing 
it    to    descend.     Another    method    of    pulling 
down  the  shoulder  by  hooking  the  finger  into 
the  axilla  and  pulling  is  not  to  be  recommended, 
as  being  liable  to  damage  the  soft  structures  in 
the  axilla  or  even  the  upper  epiphysis  of  the 
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humerus.  When  the  cord  has  ceased  pulsating 
(placental  end)  it  should  he  divided  between 
lioatures  and  the  child  removed  to  a  safe  place. 
Management  of  the  Third  Stage.— The  third 
stage  should  ah\ays  be  conducted  with  the 
patient  on  her  back,  as  the  uterus  can  thus  be 
more  easily  controlled.  The  attendant  should 
place  his  left  hand  on  the  abdomen,  with  his 
fingers  behind  and  his  thumb  in  front  of  the 
uterus.  It  will  be  noticed  that  the  uterus 
alternately  contracts  and  relaxes,  and  may 
become  so  soft  that  its  outline  is  indistin- 
guishable. Such  relaxation  is  perfectly  physio- 
logical, provided  that  no  undue  hemorrhage 
occurs,  or  that  the  uterus  does  not  dilate  from 
haemorrhage  into  its  cavitv.  The  first  Mill  be 
seen  at  once  and  the  second  will  be  detected 
by  the  uterus  raising  the  hand  if  it  is  being 
held  in  the  way  described  above.  The  uterus 
can  only  act  on  the  placenta  while  it  is  within 
its  cavity,  hence  as  soon  as  the  placenta  has 
left  the  uterus  it  should  be  delivered  by  ex- 
pression. The  following  signs  indicate  that  the 
placenta  has  left  the  uterus — 

1.  The  uterus  becomes  smaller  and  harder 
and  rises  higher  in  the  abdomen. 

2.  While  the  placenta  is  in  the  uterus  the 
supra-pubic  region  looks  flat  and  feels  empty. 
When  the  placenta  has  left  the  uterus  there  is  a 
distinct  bulging  of  this  region  and  it  feels  fuller. 

3.  There  is  frecjuently  a  slight  gush  of  blood 
accompanied  by  protrusion  of  the  cord. 

4.  If  a  gentle  attempt  at  expression  be  made 
more  of  the  cord  will  appear.  If  the  placenta 
is  still  attached  in  the  uterus  the  cord  will 
recede  when  the  pressure  is  taken  off  the 
fundus,  on  the  other  hand,  if  the  placenta  has 
left  the  uterus  the  cord  Avill  not  move  back. 

Expression  of  the  placenta.  This  manceuvre 
is  accomplished  by  holding  the  uterus  in  the 
left  hand  as  described  above  and  pressing  it 
downwards  and  backwards  in  the  axis  of 
the  brim  (?'.  e.  in  an  imaginary  line  joining  the 
umbilicus  and  tip  of  the  coccyx)  and  at  the 
same  time  squeezing  it  between  the  fingers  and 
thumb.  As  the  placenta  emerges  it  should 
be  taken  in  the  right  hand  and  gently  twisted 
round  and  round  two  or  three  times,  so  that  the 
membranes  may  follow  coiled  like  the  strands 
of  a  rope.  No  traction  should  be  made  on 
it,  it  should  be  allowed  to  fall  out  by  its  own 
weight,  aided  by  expression  from  above. 

Except  in  cases  of  post-partum  hjcmorrhage 
no  attempt  at  expression  should  be  made  until 
the  placenta  is  detached,  otherwise  there  is  a 
risk  of  some  of  it  or  of  the  membranes  being 
retained ;  and,  secondly,  the  uterus  must  be 
firmly  contracted,  as  if  not  expression  may  start 
an  inversion. 

Examination  of  the  placenta  and  membranes. 
The  placenta  and  membranes  should  be  placed 


in  a  bowl  of  water  for  examination.  By  holding 
the  maternal  surface  upwards  in  the  palms  of 
the  two  hands  and  making  this  surface  slightly 
concave  the  cotyledons  should  fit  together,  and 
the  absence  of  one  will  he.  easily  detected.  The 
membranes  should  next  be  split  into  their  com- 
ponent sacs.  The  chorion  can  be  traced  to  the 
placental  edge  and  the  amnion  to  the  insertion 
of  the  cord.  A  deficiency  in  the  chorion  with 
a  pair  of  vessels  torn  across  'denotes  the 
presence  of  a  retained  placenta  succenturiata. 
It  not  infrequently  happens  that  the  membranes 
are  torn  and  ragged  w^hen  born,  so  that  only  an 
approximate  guess  can  be  made  as  to  their 
entirety,  but  if  they  slipped  out  easily  at  their 
delivery  they  Avill  probably  be  intact. 

If  examination  leaves  no  doubt  but  that 
part  of  the  membranes  is  retained,  a  vaginal 
examination  should  be  made  to  discover  the 
whereabouts  of  the  missing  piece.  If  it  is 
found  hanging  down  into  the  vagina  it  should 
be  removed,  as  otherwise  it  is  certain  to  become 
infected  and  give  rise  to  sapraemia.  It  is  best 
detached  by  clipping  it  with  a  pair  of  Spencer 
Wells  forceps  and  tAvisting  the  handles  round 
and  round,  repeating  the  process  as  more  of 
the  missing  piece  appears :  simple  traction 
nearly  always  fails.  But  if  the  piece  of  mem- 
brane is  retained  completely  inside  the  uterus, 
and  none  of  it  can  be  found  in  the  vagina,  it  is 
safer  to  leave  it.  Attempts  at  its  removal  will 
almost  certainly  fail,  as  it  is  difficult  to  feel  if 
adherent  to  the  uterine  wall,  and  it  is  still 
more  difficult  to  make  certain  of  its  complete 
removal.  A  small  piece  of  membrane  retained 
in  the  uterus  comes  away  in  shreds  in  the  lochia, 
if  it  is  larger  it  will  usuall}^  be  passed  as  soon 
as  the  patient  sits  up.  In  neither  case  Avill  it 
cause  any  symptoms  except  a  slight  persistence 
of  the  red  lochia.  If  it  should  become  infected 
the  case  becomes  one  of  saprsemia  and  should 
be  treated  as  such,  when  removal  of  the  retained 
membrane  is  very  much  easier. 

The  prejudice  against  leaving  retained  pieces 
of  membrane  is  great,  and  if  a  search  for  it  is 
determined  on  it  is  better  to  anaesthetize  the 
patient  and  give  a  very  hot  intra-uterine 
douche,  120°  F.  at  least.  This  renders  the 
membrane  much  tougher,  probably  by  coagu- 
lating its  albumin,  and  at  the  same  time  causes 
it  K)  shrink.  Aided  by  the  powerful  con- 
traction of  the  uterus  Avhich  the  douche  Avill 
cause,  the  membrane  may  be  detached  and 
washed  out.  If  not,  it  will  be  more  easily  felt 
by  the  finger  and  removed. 

Suture  of  perinetim.  The  perineum  and 
posterior  vaginal  wall  should  be  inspected  for 
lacerations,  and  if  present  they  must  be  sutured. 
For  ordinary  lacerations  a  purse-string  suture 
will  be  found  both  efficient  and  easy  of  appli- 
cation.    The  patient  should  be  on  her  back  with 
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the  knees  separated  and  either  at  the  edge  of 
the  bed  or  a  bed  bath.  An  anaesthetic  is  not 
usually  required.  Placing  the  index  finger  of 
the  left  hand  at  the  apex  of  the  tear,  a  threaded 
half-curved  needle  should  be  passed  from  the 
skin  edge  deep  to  the  vaginal  mucous  mem- 
brane under  the  left  index  finger  and  out  at 
the  corresponding  point  on  the  opposite  side 
of  the  perineal  tear.  Two  or  three  such  stitches 
should  suffice.  The  two  essential  points  are 
that  the  suture  must  be  completely  buried  in 
its  entire  course  in  the  sub-vaginal  tissues  and 
that  the  top  stitch  must  pass  above  the  apex 
of  the  tear  in  the  posterior  vaginal  wall.  Other- 
wise a  hole  will  be  left  between  the  apex  of  the 
tear  and  the  top  stitch,  down  Avhich  the  lochia 
can  pass,  and  may  possibly  infect  the  sutures. 
Xeedless  to  say,  it  is  equally  important  that  the 
sutures  should  not  be  passed  into  the  rectum. 
If  the  tear  is  only  a  slight  one  it  is  a  good 
plan  to  pass  the  sutures  while  waiting  for  the 
placenta,  but  they  must  not  be  tied  until  the 
completion  of  the  third  stage.  The  patient 
being  more  or  less  under  the  influence  of 
chloroform,  the  pain  is  hardly  felt.  The  sutures 
should  be  of  silkworm  gut  and  they  should  be 
removed  about  the  eighth  day. 

Douching.  In  ordinary  straightforward 
labours  douching  is  quite  unnecessary.  It  may 
be  given  after  instrumental  labours  or  if  there 
have  been  any  manipulations.  The  tempera- 
ture should  be  about  118°  F.  in  the  douche  can, 
and  the  douche  should  be  of  salt  solution  or  of 
some  mild  antiseptic.  The  action  of  the  douche 
is  mechanical  and  not  chemical,  so  strong 
antiseptic  solutions  are  not  indicated. 

Management  of  After-Delivery. — Provided  that 
the  uterus  remains  \Aell  retracted  and  that  no 
undue  haemorrhage  takes  place,  it  is  unnecessary 
to  give  ergot.  But  if  the  labour  has  been 
tedious  and  prolonged  through  inefficiency  of 
the  pains,  or  if  the  uterus  has  been  over- 
distended,  it  is  safer  to  assume  a  possible  failure 
of  retraction  and  to  give  the  drug.  It  is 
administered  b}^  deep  intramuscular  injection 
into  the  gluteal  region  of  some  standardized 
and  sterile  preparation.  If  given  by  the  mouth 
the  liquid  extract  of  ergot,  not  exceeding  a 
drachm  in  water,  may  be  used.  In  multiparse, 
especially  if  thej-  have  suffered  from  after-pains 
on  previous  occasions,  it  is  well  to  hold  the 
uterus  for  twenty  minutes  to  half-an-hour  after 
the  placenta  has  been  expelled.  This  pro- 
cedure certainly  has  the  effect  of  preventing 
severe  after-pains,  but  the  reason  is  unknown. 
After  the  completion  of  labour  patients  often 
complain  of  feeling  very  cold  and  may  actually 
shiver.  Probably  this  is  due  to  the  diminution 
in  the  intra-abdominal  pressure,  blood  leaving 
the  surface  for  the  splanchnic  area.  Hot  fluid 
to  drink  is  always  acceptable ;   she  should  be 


covered  up  warmly  and  hot  bottles  placed  beside 
her,  and  every  inducement  to  sleep  given. 

The  attendant  should  next  examine  the  babv 
for  haemorrhage  from  the  cord,  which  should  be 
retied  if  necessary,  and  for  any  obvious  de- 
formities, cleft  palate,  talipes,  etc.  He  should 
remain  in  the  house  for  about  an  hour,  by 
which  time  any  unfavourable  symptoms  should 
have  shown  themselves.  Provided  that  the 
patient  is  not  losing  too  much  and  that  the 
pulse  rate  has  not  risen,  the  attendant  may 
take  his  departure.  J.  A.  W. 

THE    NORMAL    PUERPERIUM 

The  puerperium  begins  with  the  completion 
of  labour  and  ends  with  the  completion  of 
involution,  a  period,  all  told,  of  some  eight  to 
ten  weeks.  As  there  is  no  indication  of  the 
end  of  involution  as  a  whole,  the  size  of  the 
uterus  is  taken  as  the  criterion.  The  physician 
must  consider  himself  responsible  for  the  health 
and  well-being  of  his  patient  for  the  early  part 
of  the  puerperium,  for  some  fourteen  to  twenty 
days,  by  which  time  any  damage  due  to  labour 
will  be  apparent  and  the  dangers  of  the  puerperal 
period  are  at  an  end. 

Physiology  of  the  Puerperium. — At  the  close 
of  labour  the  condition  of  the  patient  is  one  of 
fatigue.  The  alteration  in  the  blood  pressure 
leads  to  a  sensation  of  chilliness  and  is  often 
accompanied  by  shivering.  It  is  not  associated 
with  any  rise  of  temperature  or  pulse-rate. 

The  Heart.  The  apex  beat,  which  during 
pregnancy  had  been  displaced  outwards  partly 
by  hypertrophy  and  partly  by  the  enlarged 
uterus,  gradually  returns  to  its  normal  position. 
The  pulse  should  be  full  and  of  about  the  normal 
rate.  It  is  uncommon  to  find  a  marked  slowing, 
although  this  has  been  thought  to  be  typical 
of  the  puerperal  period.  A  marked  rise  in  the 
pulse-rate  indicates  either  haemorrhage  or  fever 
and  should  never  be  disregarded. 

Varicose  veins,  which  so  frequently  accompany 
pregnancy,  usually  disappear  fairly  rapidly, 
but  small  patches  of  thrombosis  in  them  are  not 
uncommon. 

Temperature.  The  normal  puerperium  is 
afebrile.  There  are,  however,  certain  conditions 
which,  though  they  cause  an  elevation  of  the 
temperature,  cannot  be  considered  morbid.  A 
common  illustration  is  the  so-called  reactionary 
fever,  which  is  noticed  during  the  first  twenty- 
four  to  thirty-six  hours.  It  may  reach  101°  E, ; 
it  falls  rapidly  and  does  not  cause  any  con- 
stitutional symptoms.  Another  cause  is,  for 
want  of  a  better  term,  known  as  emotional.  Any 
trouble  such  as  bad  news,  domestic  worries,  etc., 
may  be  sufficient  to  bring  it  about.  The  rise 
of  temperature  is  quite  transient  and  does  not 
cause  any  other  symptoms.     For  this    reason 
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it  is  always  advisable  not  to  allow  the  patient's 
friends  to  see  her  too  soon  nor  to  stay  too  long 
with  her  in  the  early  days  of  the  puerperium. 
These  evanescent  rises  of  temperature  cannot  be 
cons-idered  as  evidence  of  "  morbidity,"  hence 
the  committee  of  the  British  Medical  Associa- 
tion have  defined  as  a  standard  of  morbidity 
any  case  in  which  the  temperature  rises  to 
100°  F.  on  one  or  two  occasions  between  the 
second  and  eighth  day  of  the  puerperium. 
Nevertheless  it  is  far  safer  to  assume  at  the 
onset  of  a  rise  of  temperature  that  its  cause  is 
septic  until  the  contrary  can  be  proved. 

The  Excretions.  Large  variations  occur  in 
the  amount  of  urine  excreted.  As  a  rule,  how- 
ever, it  is  increased  for  the  first  two  or  three 
daj's  and  then  gradually  falls  to  the  normal. 
Small  quantities  of  sugar  (lactose)  and  peptone 
are  frequently  found,  while  the  uterus  is  in- 
voluting rapidly.  There  is  undoubtedly  a  close 
connection  between  these  two ;  the  quantities 
of  urea,  phosphates  and  sulphates  are  com- 
monly less  than  normal. 

The  bowels  are  usually  constipated,  i)artl3'' 
from  the  lack  of  exercise,  and  partly  from  the 
nature  of  the  diet.  The  management  of  this 
point  \^ill  be  discussed  later. 

The  ski7i  acts  freely,  and  it  is  not  uncommon 
to  find  that  the  sebaceous  glands  in  the  axilla 
swell  up  and  secrete  freely  with  the  establish- 
ment of  lactation. 

The  Blood.  The  normal  deficiency  of  red 
blood  and  haemoglobin  of  pregnancy  is  soon 
made  up,  and  at  the  same  time  the  leucocytosis 
of  pregnancy  rapidly  disappears.  The  quantity 
of  tlie  lochia  seems  to  bear  some  relation  to  the 
diminution  of  the  leucocytosis. 

Involution  of  the  Uterus.  By  this  term  is 
meant  the  return  of  the  uterus  to  its  normal 
size,  a  process  which  requires  from  eight  to  ten 
weeks  for  its  completion.  After  delivery  the 
uterus  weighs  some  two  pounds  and  reaches  to 
the  sacral  promontory.  During  the  first  week  of 
the  puerperium  it  loses  half  its  weight  ( Whitridge 
Williams),  and  diminishes  in  size  by  about  half 
an  inch  per  diem.  Webster  has  shown  from 
examination  of  the  cadaver  that  the  total 
length  of  the  uterus  diminishes  more  rapidly 
than  the  length  of  the  cavity,  owing  to  the  rapid 
diminution  in  the  thickness  of  its  walls.  The 
clinical  guide  to  the  rate  of  involution  is  the  daily 
height  of  the  uterus  above  the  symphysis.  From 
measurements  made  by  Griffith  and  Stevens, 
at  Queen  Charlotte's  Ho.spital.the  average  height 
of  the  uterus  above  the  symphysis  on  the  first 
day  is  five  and  a  quarter  inches ;  on  the  sixth 
day  three  and  a  quarter,  and  on  the  twelfth  day 
one  and  three-quarter  indies.  Roughly  speak- 
ing, involution  takes  place  more  rapidly  during 
the  first  week  of  tlie  puerperium,  so  that  on  the 
seventh  day  the  fundus  should  be  slightly  less 


than  midway  between  the  pubes  and  umbilicus, 
and  by  the  end  of  tlie  second  week  it  should 
be  just  palpable  above  the  pubes,  and  the 
third  week  should  disappear  behind  the  sym- 
physis. The  rate  of  involution  varies  with 
different  patients,  and  is  delayed  by  intra- 
uterine or  other  pelvic  sepsis,  by  retention  of 
blood  clot,  by  over-distension  of  the  uterus 
during  pregnancy,  and  lastly  by  multiparity. 
The  exact  process  of  involution  is  unknown. 
The  old  theory  of  fatty  degeneration  has  been 
disjjroved  by  Helme.  The  anaemic  condition 
of  the  uterus  would  point  to  simple  atrophy  and 
degeneration,  and  among  the  de^eneratins: 
muscle  fibres  Helme  has  noticed  numerous 
multinucleated  phagocytes,  which  may  be 
engaged  in  removing  effete  products.  The 
presence  of  peptone  in  the  urine  suggests  pep- 
tonization (auto-digestion)  as  a  possible  cause. 
There  is  no  evidence  that  the  products  of 
uterine  disintegration  are  in  any  way  utilized 
in  tlie  production  of  milk,  attractive  though  this 
theory  is. 

The  Lochia  is  the  discharge  which  escapes 
from  the  uterus  during  the  first  two  or  three 
weeks  of  the  puerperium.  For  the  first  three 
or  four  daj's  it  is  composed  of  almost  pure 
blood  and  is  derived  from  the  raw  surface  of  the 
uterus  and  partly  from  any  lacerations  there 
may  be.  Its  colour  then  changes  to  pink  and 
it  is  much  diminished  in  quantity,  showing  that 
less  blood  and  more  mucus  is  entering  into 
its  composition ;  two  or  three  days  later  it 
becomes  still  less  in  quantity  and  brownish  in 
colour  due  to  admixture  of  the  blood  with  the 
secretion  of  the  vagina,  which  lias  by  this  time 
regained  its  normal  acid  reaction.  By  about 
the  tenth  daj^  the  lochia  should  be  colourless, 
and  its  amount  gradually  diminishes,  so  that 
b}^  the  end  of  the  third  week  the  patient  should 
be  able  to  dispense  with  a  pad.  The  total 
amount  lost  is  from  ten  to  twelve  ounces.  It 
has  a  sickly  animal  odour,  but  is  not  offensive. 

General  Management  of  the  Normal  Puerperium — 

Diet.  For  the  first  forty-eight  hours  anorexia 
is  common,  and  during  this  time  any  light 
nutritious  food  which  the  patient  fancies  may 
be  given.  Within  reason  no  limit  should  be 
placed  on  the  quantity  of  fluid  imbibed.  ^Vhen 
the  aperient  has  acted,  on  the  second  or  third 
day,  the  appetite  usually  returns  and  the 
patient  may  then  have  her  ordinary  full  diet. 
In  addition,  porridge,  gruel,  etc.,  are  useful 
adjuncts,  supplying  not  only  highly  nutritious, 
easily  digested  food,  but  their  residue  is  of  great 
use  in  stimulating  intestinal  peristalsis. 

Sleep  and  Best.  Sleep  is  most  essential  for 
the  puerperal  woman.  Not  only  does  she 
recover  much  more  rapidly  if  she  sleeps  well,  but 
insomnia  is  one  of  the  early  signs  of  puerperal 
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insanity.  Hence  every  precaution  should  be 
taken  to  ensure  her  sleep,  especially  during  the 
first  few  days.  If  insomnia  should  persist 
there  should  be  no  hesitation  in  having  early 
recourse  to  hypnotics.  During  the  night  she 
should  not  be  disturbed  between  10  p.m.  and 
6  a.m.  if  she  is  a  poor  sleeper,  as  the  baby  can 
have  one  feed  from  the  bottle  mtliout  harm. 
If  nursing  causes  her  very  little  disturbance  she 
may  nurse  the  baby  once  during  the  night. 
She  should  be  encouraged,  as  far  as  possible, 
to  sleep  for  a  couple  of  hours  in  the  afternoon. 
It  is  essential  for  the  subsequent  well-being  of 
the  patient  that  she  should  have  a  sufficient 
period  of  rest  during  the  puerperium.  How 
long  this  period  should  be  varies  Avith  indi- 
viduals, but  the  three  essentials  to  be  fulfilled 
before  allowing  a  patient  out  of  bed  are  :  ( 1 )  that 
the  lochia  is  colourless,  (2)  that  the  uterus  has 
sunk  to  the  level  of  the  symphysis,  (3)  that 
the  temperature  has  been  below  100°  F.  for 
at  least  seven  days.  If  on  getting  up  the  red 
lochia  returns,  or  if  the  patient  should  complain 
of  backache  or  pelvic  discomfort,  a  further  period 
of  recumbenc,y  is  clearly  indicated.  Ideally  at 
the  end  of  the  puerperium  a  patient  should  be 
absolutely  fit  and  well  in  every  respect ;  and 
to  attain  this  end  there  is  no  more  certain  way 
than  a  sufficient  period  of  rest.  After  the  first 
three  or  four  days  the  patient  need  not  keep 
flat  in  bed,  but  she  maj^  be  propped  up  with 
pillows  or  a  bed-rest  if  she  prefers.  This 
position  has  a  definite  advantage  in  promoting 
drainage  from  the  uterus  and  vagina. 

Boivels.  Constipation  is  such  a  common  and 
rather  troublesome  complication  that  a  few 
words  about  it  are  necessary.  The  difficulty 
arises  from  the  fact  that  certain  drugs,  espe- 
cially vegetable  laxatives,  are  to  a  certain 
extent  excreted  in  the  milk,  and  may  upset 
the  infant's  digestion.  The  two  most  certain 
drugs — calomel,  or  other  mercurial  prepara- 
tion, and  castor  oil — are  neither  very  suitable 
for  continued  use.  If  a  patient  has  been 
in  the  habit  of  taking  laxative  drugs  it  is 
usually  sufficient  to  increase  the  dose  of  the 
drug  by  one  half.  As  a  matter  of  practical 
experience  it  has  been  found  that  if  the  drug  acts 
in  the  desired  way  no  harm  results,  but  that 
if  it  fails  to  do  so  and  is  retained  it  is  quite 
probable  that  the  infant  will  suffer.  The  best 
plan  to  follow  is  to  give  the  drug  at  night,  and 
if  it  has  not  acted  before  midday  on  the  next 
day  to  follow  it  with  a  soap-and-water  enema. 
The  too  frequent  use  of  enemata  is  to  be 
avoided,  as  being  likely  to  commence  the  enema 
habit,  with  the  possible  immediate  risk  of  pro- 
ducing an  excessively  irritating  urticarial  rash. 
Antisepsis.  The  same  scrupulous  care  must 
be  taken  during  the  puerperium  as  during 
labour.     A     clean     and     preferably    sterilized 


vulval  pad  must  be  worn  so  long  as  there  is 
any  discharge,  and  the  pad  must  be  changed 
frequently.  It  must  never  be  allowed  to  become 
soaked.  The  pads  should  be  burnt  at  once 
unless  there  is  any  reason  to  preserve  them  for 
inspection  later.  During  the  first  three  or  four 
days  the  vulva  should  be  frequently  swabbed 
-ndth  some  mild  antiseptic  solution  (lysol  or 
cyUin  3  i  to  0  i),  and  always  after  defsecation 
and  urination.  Care  must  be  taken  that  the 
hands  are  surgically  clean  before  anj^  manipula- 
tions about  the  vulva  are  undertaken.  If  any 
perineal  stitches  have  been  inserted  extra 
attention  will  be  required.  After  action  of  the 
bowel  or  bladder  the  perineum  must  be  swabbed 
between  each  suture  with  small  pieces  of  cotton 
wool  wrung  out  of  the  solution,  carefully  dried, 
and  a  strip  of  fresh  gauze  laid  on  either  side  of 
the  sutures.  If  these  precautions  are  taken  it  is 
quite  unnecessary  to  pass  a  catheter  to  empty 
the  bladder. 

Douching  as  a  routine  practice  is  better 
omitted.  Should,  however,  it  become  necessary, 
the  same  care  must  be  exercised  to  see  that  a 
sterile  glass  nozzle  is  passed  with  clean  hands 
directly  into  the  vagina  after  the  vulval  orifice 
has  been  cleaned  with  soap  and  water  and  an 
efficient  antiseptic. 

Binder.  The  patient  will  be  a  great  deal  more 
comfortable  if  she  wears  a  binder,  as  it  affords 
considerable  support  to  the  overstretched 
abdominal  muscles.     The  material  of  which  it 

,  is  composed,  or  the  presence  or  not  of  straps 
and  buckles,  is  immaterial.  Perhaps  the  most 
comfortable  and  efficient  is  an  ordinary  many- 
tail  (three  or  four)  surgical  abdominal  bandage, 
made  either  of  domette  or  flannelette,  as  by 
this  means  the  lowest  tail  can  be  undone  without 
disturbing  the  rest.  The  use  of  the  binder  is 
to  prevent  the  flaccid  abdominal  muscles 
from  yielding  to  the  constant  pressure  of  the 
flatulent  and  distended  bowels  which  is  so 
common  during  the  puerperium.     Should  this 

j  not  be  prevented,  before  the  abdominal  muscles 
have  regained  their  tone,  stretching  and  elonga- 
tion of  the  mesentery  is  likely  to  be  followed 
by  a  permanent  enteroptosis.     It    is    only  in 

■  this  respect  that  the  binder  restores  a  patient 

;  her  figure,  and  it  is  obvious  that  by  applying 
it    too    tightly   it    will   tend    to    weaken    the 

i  abdominal  wall  and  produce  the  very  evil  it 
was  designed  to  prevent. 

Special  Points  in  Management — 

The   Uterus.     The  rate  of  involution  of  the 

j  uterus  shovild  be  recorded  on  the  temperature 
chart.  Taking  the  100°  line  as  the  sj^mphysis 
pubis  and  each  degree  above  as  one  inch,  the 
involution  curve  can  be  easily  and  graphically 

'  recorded.  It  is  essential  that  the  height  of  the 
uterus  should  be  charted  at  the  same  time  daily 
and  that  the  bladder  be  empty. 
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For  the  first  Aveek  or  ten  days  the  uterus 
should  be  palpated  on  every  visit  to  the  patient, 
partly  to  correct  the  involution  curve  if  this  is 
being  kept  by   the   nurse,  and  partly  to  note 
other  abnormalities  if  present,  e.  g.  flabbiness, 
tenderness,  etc.     On  the  occasion  of  the  first  , 
visit  the  uterus  will  be  approximately  at  the 
level  of  the  umbilicus  and  in  the  middle  line  - 
of  the  abdomen.     If  not  found  in  this  situation 
it  will  be  probably  discovered  in  one  or  other  \ 
lumbar  region,  displaced  by  the  over-distended 
bladder.     The  only  symptom  which  this  disloca- 
tion causes  is  a  rather  too  free  lochial  discharge. 
On  emptying  the   bladder  the  uterus  rapidly 
regains  its  natural  situation.     If  such  is  not  the 
case  a    concealed  haemorrhage  should  be  sus- 
pected ;   the  patient's  appearance  and  pulse-rate  . 
will  afford  additional  evidence. 

The  size  of  the  uterus  varies  with  the 
individual,  but  it  will  be  found  to  decrease 
IKiri  passu  with  the  height. 

The  puerperal  uterus  should  always  feel  firm, 
and  in  the  early  days  should  respond  to  stimu- 
lation by  contraction.  In  addition  it  should 
never  be  tender,  but  care  is  recjuired  in  ascer- 
taining this  fact.  For  if  the  uterus  be  roughly 
grasped  the  pain  produced  may  be  in  the 
bruised  abdominal  muscles,  or  even  in  the 
sutured  perineum  if  the  uterus  is  pushed  down- 
wards as  M'ell.  The  hand  should  be  lightly 
placed  over  the  uterus  and  a  gentle  squeeze 
given  to  it.  If  pain  is  elicited  the  surface  of 
the  uterus  should  be  palpated  ^ith  the  finger- 
tip. Tenderness  under  such  conditions  is  con- 
fined to  quite  a  small  area,  and  is  usually  caused 
by  a  clot  or  piece  of  membrane  in  the  uterus. 

After-Pains.  The  contractions  of  the  uterus 
should  be  no  more  noticeable  to  the  patient 
during  the  puerperium  than  they  were  during 
pregnancy.  Sometimes  the  contractions  are 
painful,  the  severity  varying  from  a  mere  twinge 
to  excruciating  pain.  These  after-pains  are 
far  more  common  in  multiparte,  and  they  are 
due  either  to  spasmodic  colicky  contractions 
of  the  uterus  attempting  to  expel  a  clot,  or  else 
to  a  cramp  of  the  uterine  muscle.  It  is  common 
knowledge  that  any  muscle  which  has  been 
over-exerted  is  very  liable  to  cramp  while  resting, 
and  such  is  probably  the  case  with  the  uterus. 
The  treatment  will  depend  on  the  cause.  If 
from  the  size  of  the  uterus  and  excessive  loss  a 
retained  clot  is  probably  present,  especially  in 
a  multipara,  a  hot  fomentation  over  the  hypo- 
gastrium,  a  hot  (118'  F.)  vaginal  douche, 
and  a  full  dose  of  ergot  should  be  administered  ; 
or  if  this  is  not  sufficient  it  may  be  necessary 
to  Avash  out  the  uterus,  though  this  is  rarely 
necessary.  In  such  cases  the  uterus  is  too 
tender  to  permit  of  attempts  at  expressing  the 
clot,  as  one  is  often  advised  to  do.  In  the  other 
instance  a  hot  fomentation  with  hvoscvamus 


and  other  antispasmodics  are  usually  quite 
sufficient.     Narcotics  are  better  avoided. 

At  any  time,  but  especially  during  the  first 
week  of  the  puerperium,  it  may  be  found  that 
the  uterus  has  ceased  involuting ;  associated  with 
this  condition  there  is  usually  some  tenderness 
of  the  uterus  anda  slightlyirregular  temperature, 
the  maximum  not  necessarily  reaching  100°  F. 
The  most  common  of  all  causes  of  subinvolu- 
tion is  sapraemia,  even  in  its  mildest  degree. 
Retained  blood  clot,  pieces  of  membrane,  etc., 
are  also  causes  of  subinvolution.  For  treatment 
ergot  and  hot  vaginal  douches  usually  suffice, 
though  it  is  often  advantageous  for  the  patient 
to  be  propped  up  in  bed  to  ensure  better  drainage 
of  the  uterus.  Subinvolution  is  a  condition  and 
.  not  a  disease,  hence  the  cause  must  be  sought  for 
and  treated  in  all  cases. 

The  Lochia.  The  course  of  the  lochia  has 
already  been  described  ;  it  is  only  necessary  here 
to  mention  some  of  the  common  abnormalities. 

If  too  profuse,  and  especially  if  largish  clots 
are  present  as  well,  failure  of  retraction  has 
occurred.  This  condition  is  uncommon  and  is 
usually  met  with  during  the  first  three  or  four 
days.  Occasionally  the  loss  is  so  profuse  as 
to  be  termed  late  post-partum  haemorrhage. 
;  The  treatment  will  depend  on  the  amount  of 
the  loss.  If  really  severe  the  uterus  must  be 
explored  and  washed  out ;  for  milder  cases  ergot 
and  hot  vaginal  douches  suffice ;  it  should  be 
a  matter  of  routine  to  make  sure  that  the 
bladder  is  empty  and  is  kept  so. 

If  the  lochial  discharge  is  scanty  it  may  be 
due  to  the  habit  of  the  patient,  or  to  the  fact 
that  the  uterus  has  been  washed  out  after 
labour.  If  unaccompanied  by  other  symptoms 
or  signs  the  condition  may  be  disregarded. 

If  persistent  and  red  there  is  probably  a  piece 
of  membrane  or  adherent  blood  clot  retained 
in  the  uterus.  The  former  may  be  passed  at 
any  time,  commonly  when  the  patient  sits  up, 
and  the  discharge  of  lochia  will  then  resume 
its  iwrmal  course.  Ergot  should  certainly  be 
given.  Not  uncommonly  persistent  red  lochia 
is  associated  with  a  rise  of  temperature  towards 
the  end  of  the  second  week,  the  objective 
disease  being  a  flushed  breast. 

The  Bladder.  Of  all  minor  ailments  of  the 
puerperium  trouble  with  micturition  is  one  of 
the  most  common,  especially  during  the  first 
three  or  four  days.  The  physician  should 
alwa^'s  be  sceptical  of  the  reports  given  to  him 
by  either  the  nurse  or  the  patient.  He  may  be 
told  that  the  patient  has  passed  her  Avater  and 
rest  satisfied,  whereas  further  interrogation 
would  have  revealed  the  fact  that  small  quanti- 
ties at  frequent  intervals  was  the  true  state 
of  affairs,  characteristic  of  an  over-distended 
bladder. 

The  causes  of  retention  of  urine  and  over- 
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distension  of  the  bladder  fall  under  the  followina; 
heads — 

1,  Posture.  For  many,  if  not  most,  patients 
the  first  puerperium  is  the  first  occasion  on 
which  they  have  been  rigidly  confined  to  bed  on 
the  back.  Such  being  tlie  case,  thej'  are  unable 
to  empty  the  bladder  in  this  position  solely  from 
inexperience.  After  a  day  or  two  no  further 
difficulty  is  encountered. 

2.  Laxity  of  Abdominal  Walls.  The  patient's 
abdomen  having  been  occupied  by  a  large 
swelling  in  the  shape  of  a  full-term  uterus, 
the  abdominal  muscles  are  not  sensitive  to 
the  much  smaller  distended  bladder ;  hence  the 
impulse  to  micturate  is  not  noticed. 

3.  Bruising  and  Swelling  of  the  Urethra.  It 
often  happens,  especially  in  first  labours,  that 
the  j)assage  of  the  head  causes  considerable 
pressure  upon,  or  even  damage  to,  the  urethra, 
and  that  this  is  followed  by  marked  oedema  and 
swelling  of  the  urethral  mucous  membrane.  In 
such  cases  a  temporary  occlusion  of  the  urethral 
canal  may  occur.  If  the  urethra  is  actually 
lacerated  the  passage  of  urine  over  the  raw 
area  may  give  rise  to  spasm  of  the  urethra  and 
consequent  retention  of  urine. 

4,  Secondary  to  Perineal  Suture.  As  after 
operations  on  the  jDerineum  or  rectum  patients 
are  sometimes  unable  to  micturate,  so  the  same 
reflex  inhibition  may  be  present  in  puerperal 
patients  after  perineal  suture. 

Treatment  of  Retention  of  Urine.  It  is  advis- 
able to  avoid  passing  a  catheter  if  possible, 
hence  other  measures  should  be  taken  first. 
Hot  fomentations  over  the  hypogastrium  or  hot 
water  in  the  bed-pan  should  be  tried  first ;  if 
these  fail,  rolling  the  patient  on  to  her  hands 
and  knees,  or  even  propping  her  up  with  her  legs 
over  the  edge  of  the  bed,  will  usually  succeed. 
Should  these  measures  fail  and  the  distended 
bladder  has  reached  higher  than  midway 
between  the  pubes  and  umbilicus,  the  catheter 
must  be  passed  under  the  strictest  antiseptic 
precautions,  wdth  the  patient  exposed  and  on 
her  back.  Retention  of  urine  seldom  persists 
after  the  first  forty-eight  hours.  Should  it  still 
remain  a  large  soap-and-water  enema  may  be 
given,  as  when  this  acts  the  patient  will  nearl}^ 
certainly  pass  her  water,  and  the  habit  once 
broken  further  retention  is  improbable. 

Management  of  the  Breasts.  Early  attention 
should  be  given  to  the  breasts,  and  especially 
the  nipples.  If  the  latter  have  been  neglected 
during  pregnancy  they  will  probably  be  found 
covered  with  dried  secretion  and  dead  epithehal 
scales,  and  the  skin  beneath  will  be  soft  and 
readily  chafe  or  crack.  To  remove  the  dried 
crusts  nothing  is  so  satisfactory  as  a  warm  oil 
fomentation,  followed  by  careful  washing  with 
soap  and  water  and  then  the  apj)lication  of  some 
hardening  fluid.     Of  the  various  preparations 


nothing  is  better  than  1  in  4000  solution  of 
perchloride  of  mercury.  A  small  strip  of  gauze 
or  lint  may  be  soaked  in  the  solution  and  applied 
round  the  nipple,  and  allowed  to  remain.  If 
the  nipples  are  depressed  attempts  should  be 
made  to  draw  them  out  Avith  a  breast  exhauster. 

In  ordinary  cases  the  first  trouble  with  the 
breasts  is  associated  with  the  influx  of  blood 
on  or  about  the  third  day.  It  may  vary  from 
a  sensation  of  weight  and  fullness  to  the  most 
intense  pain.  It  is  only  in  these  extreme  cases 
that  a  rise  of  temperature  is  noticed.  If  it  is 
realized  that  the  engorgement  is  due  to  blood 
and  not  to  milk  the  folly  of  putting  the  baby 
to  the  breast  or  of  applying  a  breast-pump  in 
the  hope  of  exhausting  them  is  obvious.  The 
right  treatment  is  to  support  the  breasts  with 
a  sling  if  they  are  pendulous  and  to  appl}^  fre- 
quent large  fomentations.  Sometimes  gentle 
massage  from  base  to  apex  with  the  finger-tips 
moistened  with  warm  oil  or  glycerine  relieves 
the  pain  more  than  anything  else. 

Cracked  and  Sore  Nipples.  These  may  give 
rise  to  great  f)a.in  while  nursing  the  baby.  The 
cracks  in  the  skin  may  be  superficial,  or  some- 
times, especially  if  situated  at  the  base  of  the 
nipple,  may  resemble  deep  fissures.  Besides 
the  pain  they  cause  they  are  the  point  of  entrance 
of  infection  in  mammary  abscesses. 

Causation.  In  all  cases  cracked  nipples  are 
due  to  one  of  three  causes.  As  before  stated, 
if  the  nipples  have  not  been  properly  attended 
to  during  pregnancy  the  skin  over  them  is  soft 
and  very  liable  to  crack  or  chafe  when  put  into 
the  baby's  mouth.  Or  if  the  nipple  is  ill- 
formed,  small  or  depressed  the  baby  is  unable 
to  grasp  it  properly,  and  in  its  attempts  to  do  so 
is  very  liable  to  damage  the  epithelium.  Or, 
lastly,  if  there  is  an  insufficient  supply  of  milk 
for  the  infant's  needs  it  will  exhaust  the  supply 
in  five  or  six  minutes  and  spend  the  remainder 
of  the  time  at  the  breast  in  champing  and  pulling 
at  the  nipple  in  its  vain  attempt  to  obtain  more, 
and  cracks  will  soon  appear. 

Treatmerit.  If  these  three  causes  are  kept  in 
mind  the  prevention  of  cracked  nipples  is  not 
difficult.  Much  may  be  done  in  the  first  three 
days,  before  lactation  is  established,  in  cleansing 
and  hardening  the  nipples.  If  small  or  de- 
pressed a  nipple  shield  should  be  used,  especially 
if  the  baby  has  any  difficulty  in  grasping  them. 
Until  lactation  is  fully  established  the  baby 
should  not  be  put  to  the  breast  for  more 
than  five  minutes  every  six  hours.  If  the 
milk  supply  be  insufiicient  the  baby  can  be  fed 
from  both  breasts  alternately  with  the  bottle. 

Local.  If,  however,  despite  all  care  a  crack 
should  appear,  the  first  essential  is  to  keep  it 
clean.  A  small  strip  of  gauze  soaked  in  any 
dilute  antiseptic  solution  (e.  g.  boracic  acid,  hycl. 
perchlor.,  sulphurous  acid)  and  kept  over  the 
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crack  usually  suffices.  Sometimes  these  cracks 
are  extremely  painful,  in  which  case,  or  again  if 
they  do  not  show  signs  of  rapid  healing,  a  nipple 
shield  should  be  used.  Finally,  resting  the 
breast  for  twenty-four  to  fortj'-eight  hours  will 
heal  any  crack,  and  if  the  breast  becomes 
engorged  during  this  time  the  excess  of  secretion 
can  be  readily  removed  by  massage. 

Flushing  of  the  Breast.  The  exact  pathology 
of  this  rather  rare  condition  is  not  known.  It 
may  occur  at  any  time,  but  is  usualh^  seen 
towards  the  end  of  the  second  week.  It  is 
ushered  in  by  a  sudden  rise  of  temperature  with 
marked  constitutional  symptoms.  On  inspec- 
tion the  skin  over  a  limited  area  of  the  breast 
is  seen  to  be  red,  and  feels  hot,  and  the  under- 
lying portion  of  the  breast  hard  and  knotty  and 
maybe  a  little  tender.  The  rest  of  the  breast 
is  healthy.  In  some  cases  it  is  definitely  asso- 
ciated  Avith  sapraemia,  in  others  persistent  red 
lochia  is  the  only  abnormality  discoverable. 
The  condition  commonlj^  lasts  for  about  forty- 
eight  hours  and  then  passes  off.  As  regards 
treatment,  if  it  occurs  early  and  is  associated 
with  saprwmia  the  interior  of  the  uterus  should 
be  explored  and  washed  out.  Locally  hot 
fomentations  to  the  affected  breast  suffice,  nor 
is  it  necessary  to  wean  the  baby  from  the  breast. 

J.  A.  W. 

ABNORMALITIES    OF    PREGNANCY 
Abortion,  Miscarriage,  and  Premature  Labour 

Definition.  These  terms  indicate  the  pre- 
mature expulsion  of  the  ovum.  This  may  take 
place  at  any  period  of  pregnane}-,  and  is  usually 
preceded  by  cessation  of  foetal  Hfe.  If  this 
occurs  in  the  early  months  of  foetal  life  the 
condition    is    called     "  Abortion "    or     "  Mis- 


carriage. 


"  1 


If  the  foetus  survives  up  to  the 
twenty-eighth  week  it  becomes  viable,  and 
expulsion  after  this  period  is  termed  "  Premature 
labour." 

Frequency.  It  is  hardly  possible  to  estimate 
\nth  precision  the  exact  frequency  of  abortion, 
inasmuch  as  the  earliest  cases  may  follow  a  few 
daj-s'  amenorrhcea  and  are  characterized  only 
by  the  occurrence  of  a  somewhat  profuse 
menstrual  period. 

According  to  Dr.  Malins,  who  analysed  4,000 
cases  of  parous  women,  the  frequency  of  abor- 
tion amounts  to  18-9  per  cent.,  or  one  abortion 
to  every  five  pregnancies.  Tliis  would  show  a 
general  abortion  rate  of  twenty  per  cent. 
Doleris  found  that  the  frequency' varied  from 
three  to  ten  per  cent,  in  the  Parisian  maternity 
hospitals. 

^  The  attempt  to  distinguish  between  abortion  and 
miscarriage,  limitmg  the  latter  to  the  termination  of 
pregnancy  between  the  fourth  and  sixth  months,  appears 
unnecessary. 


The  greatest  number  of  abortions  occur 
during  the  second  and  tliird  months. 

Etiology.  The  causes  of  premature  expulsion 
of  the  ovum  are  numerous  and  varied. 

Recent  observations  on  the  early  foetus  have 
demonstrated  that  in  a  large  proportion  of 
cases  the  embryo  shows  pathological  lesions 
incompatible  with  a  continuance  of  intra- 
uterine life.  Degenerative  changes  in  the 
decidua,  leading  to  haemorrhage,  Avith  throm- 
bosis of  chorionic  villi  are  also  responsible  for 
many  cases  of  early  abortion.  Local  condi- 
tions of  the  uterus,  such  as  deficiency  of  develop- 
ment and  various  forms  of  endometritis,  also 
tend  to  interfere  with  the  healthy  implantation 
of  the  ovum.  Displacements,  especially  retro- 
flexion and  prolapse,  are  common  causes.  It 
must  also  be  borne  in  mind  that  deep  lacerations 
of  the  cervix,  usually  the  result  of  injury  in  pre- 
ceding labours,  strongly  predispose  to  abortion. 

Certain  general  diseases,  such  as  albumin- 
uria, anaemia,  cardiac  affections  and  especially 
syphilis  are  very  frequent  causes  of  abortion. 
It  is  also  generally  knoA\Ti  that  the  acute 
infectious  diseases,  such  as  acute  pneumonia, 
typhoid  fever,  smallpox,  etc.,  are  followed  by 
the  death  of  the  foetus  and  its  expulsion,  usually 
as  a  result  of  the  poisonous  toxins  circulating 
in  the  maternal  blood,  together  vdih.  a  high 
degree  of  pA'rexia. 

Exceptionall}^,  injuries  such  as  a  fall  or 
blow  may  cause  intra-uterine  haemorrhage, 
due  to  separation  of  placenta  or  decidua,  and 
this  is  speechly  followed  by  abortion. 

In  rare  instances,  also,  emotional  factors,  such 
as  shock,  grief  or  fright,  may  be  responsible 
for  extrusion  of  the  ovum. 

Placenta  praevia  commonly  causes  abortion, 
slight  haemorrhages  occurring  each  month  at 
a  time  corresponding  to  the  missed  menstrual 
period.  In  many  cases  the  contents  of  the 
uterus  are  expelled  spontaneously  about  the 
end  of  the  fourth  month. 

Attempts  to  bring  about  criminal  abortion, 
usually  by  the  introduction  of  some  instrument, 
must  always  be  remembered  as  a  possible  cause. 

Recurrent  abortion  is  usually  either  syphilitic 
in  origin,  or  may  occur  as  a  result  of  endo- 
metritis. The  repeated  occurrence  of  abortion 
at  three  to  four  months  strongly  suggests  the 
existence  of  retroflexion  of  the  uterus. 

Pathology.  In  the  early  months  the  ovum 
is  usually  expelled  along  ^dth  the  decidual 
lining,  which  is  separated  from  the  w^all  of  the 
uterus  bv  haemorrhage.  During  the  third  month 
the  ovum  is  also  often  extruded  as  an  ovoid 
mass,  with  the  developing  placenta  sho^Wng 
as  a  thickened  area  over  the  decidua  serotina. 

In  some  instances  the  ovum  is  expelled  with 
the  amnion  intact,  the  cord  being  torn  across 
at  the  point  of  insertion. 
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After  the  fourth  month  the  decidua  dimin- 
ishes in  thickness,  and  the  fcetus  is  often  ex- 
pelled alone.  This  may  be  followed  by  the 
placenta  and  membranes,  though  in  some  cases 
these  may  be  retained  for  a  considerable  period. 

Symptoms.  These  are  mainly  two  in  num- 
ber:— (1)  Pains  felt  either  in  the  back  or  the 
abdomen.  These  are  due  to  contractions  of 
the  uterus  and  are  intermittent  in  type. 
(2)  Haemorrhage.  This  usually  points  to  partial 
detachment  of  the  decidua  and  is  attended 
with  some  degree  of  dilatation  of  the  cervix. 
If  pain  and  hcTemorrhage  are  slight  the  condition 
is  known  as  one  of  "  threatened  abortion," 
and  under  favourable  conditions  the  pregnancy 
may  still  continue.  If,  however,  the  hsemor- 
rliage  and  pain  persist,  abortion  must  be 
regarded  as  being  "  inevitable." 

Complications — 

1.  Excessive  Haemorrhage. — This  is  exceptional 
in  cases  pursuing  a  normal  course.  Even  if  free 
bleeding  occurs  the  risk  of  a  fatal  result  is  slight, 
as  with  the  onset  of  faintness  haemorrhage  ceases. 

2.  Incomplete  Abortion. — In  some  cases,  after 
escape  of  the  foetus  and  amniotic  fluid,  the 
membranes  with  the  decidua  remain  in  the 
uterine  cavity.  This  tissue  may  be  retained  for 
some  weeks,  giving  rise  either  to  continuous  or 
recurrent  haemorrhage,  which  only  ceases  after 
complete  evacuation  of  the  uterus.  Retention 
of  the  placenta  is  particularly  liable  to  occur 
after  the  third  or  fourth  month,  as  at  this 
period  it  is  firmly  united  to  the  uterine  wall 
and  shows  few  signs  of  the  degenerative  pro- 
cesses which  are  present  at  full  term. 

3.  Infection. — If  the  cavity  of  the  uterus  is 
not  completely  emptied  the  cervix  remains 
patulous,  often  containing  blood-clot.  Organ- 
isms thus  readily  ascend  into  the  uterine  cavity 
and  multiply  rapidly  in  the  retained  products. 
This  is  usually  followed  by  infection  of  the 
toxsemic  type,  which,  as  a  rule,  rapidly  subsides 
after  evacuation  of  the  uterine  contents.  In 
other  cases,  usually  as  a  result  of  criminal  pro- 
cedures or  neglect,  septicsemic  infection  of  the 
uterus  develops,  which  may  terminate  fatally. 

4.  Decidual  Endometritis. — -The  retention  of 
even  a  small  portion  of  decidua  prevents  the 
complete  involution  of  the  uterus.  This  often 
leads  to  hyperplasia  of  the  mucosa,  which  is 
associated  with  menorrhagia  of  a  persistent 
type. 

5.  Placental  Polypi. — In  rare  instances  a  mass 
of  retained  placental  tissue  becomes  covered 
with  blood  coa.gula  which  may  undergo  some 
degree  of  organization.  A  mass  is  thus  formed 
in  the  uterine  cavity,  often  becoming  peduncu- 
lated. This  condition  is  termed  a  fibrinous 
or  placental  polypus.  Recovery  only  follows  on 
its  complete  removal. 

Diagnosis.     As    a    rule    this    presents    little 


difficult}^  though  in  each  case  a  careful  local 
examination  must  be  made.  Haemorrhage  may 
be  due  to  some  local  lesion  of  the  cervix, 
or  to  an  early  tubal  gestation.  The  pain  durinu- 
the  early  weeks  of  pregnancy  may  also  arise 
from  the  enlarging  uterus  producing  traction 
on  old  peritioneal  adhesions. 

In  many  instances  it  may  be  questionable  as 
to  whether  the  contents  of  the  uterus  have  been 
expelled  completely  or  not,  especially  if  no 
opportunity  has  been  afforded  for  examining 
the  products  of  conception.  If  the  pain  and 
haemorrhage  continue,  with  enlargement  of  the 
uterus  and  a  softened  or  dilated  cervix,  the 
retention  of  material  in  the  uterus  may  be 
safely  assumed. 

Prognosis.  The  results  of  abortion  depend 
much  upon  the  careful  management  of  the 
patient.  The  mortality  does  not  exceed  five 
per  cent,  of  those  taking  place  spontaneoush^. 
Criminal  attempts  at  the  induction  of  abortion 
must  always  cause  anxiety  as  to  life,  and  often 
become  the  source  of  permanent  ill-health  to 
women. 

Treatment  of  Abortion — 

Threatening  Abortion.— If  the  symptoms  are 
confined  to  slight  pain,  with  bleeding  in  small 
amount,  there  is  some  prospect  of  checking  the 
expulsion  of  the  uterine  contents. 

The  essential  principles  of  treatment  are  :  (1) 
rest  in  bed  for  some  days,  (2)  the  administration 
of  a  sedative,  such  as  tincture  of  opium  in 
twenty-minim  doses,  thrice  daily.  If  haemor- 
rhage is  slight,  small  doses  of  ergot  may  be 
administered  in  order  to  promote  contraction 
of  the  uterus  and  thus  prevent  further  separation 
of  decidua. 

Unavoidable  Abortion. — If  haemorrhage  is  pro- 
fuse and  the  cervical  canal  is  dilated,  abortion 
must  be  regarded  as  unavoidable.  In  many 
cases  the  contents  of  the  uterus  are  expelled 
spontaneously  within  a  few  hours.  If,  how- 
ever, haemorrhage  is  severe,  the  cavity  of 
the  uterus  should  be  evacuated  at  once,  either 
manually  or  by  the  use  of  an  ovum  forceps  or 
curette.  If  the  cervix  is  not  suSiciently  dilated 
to  admit  of  this  procedure,  gauze  packing  may 
be  introduced  for  a  few  hours,  or  instrumental 
dilatation  may  be  carried  out  and  the  uterus 
emptied.  If  the  symptoms  are  those  of  in- 
complete abortion,  and  especially  if  these  are 
associated  with  any  signs  of  infection,  the 
uterine  cavity  should  be  explored  at  once  and 
all  retained  products  removed.  As  a  rule  these 
procedures  should  be  carried  out  under  general 
anaesthesia. 

In  the  treatment  of  abortion  it  is  essential  to 
ascertain  that  the  uterine  cavity  is  completely 
free  of  contents.  This  can  best  be  carried  out 
by  the  introduction  of  the  finger  and  palpation 
of  the  interior  of  the  uterus. 
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It  is  also  important  to  pack  the  uterus  firmly 
with  sterile  gauze  in  order  to  prevent  haemor- 
rhage. 

Molar  Pregnancy.- — The  death  of  the  ovum  is 
not  always  followed  by  early  expulsion.  The 
blood  poured  out  in  the  decidua  coagulates. 
The  foetus  may  be  absorbed,  or  remain 
suspended  in  the  amnion  by  a  short  loop  of 
umbilical  cord.  In  some  instances  the  decidua 
forms  irregular  projections  into  the  amniotic 
cavity.  To  this  the  title  tuberous  subcliorionic 
hcematoma  has  been  applied.  This  mass  may 
be  retained  up  to  the  later  months  of  pregnancy,  ; 
or  even  to  full  term.  ! 


In  rare  cases  the  foetus  after  death  may  be 
retained  for  weeks,  or  even  to  full  term.  Very 
exceptionally    the   child    ma}'    remain    in    the 


■EMBRYO 


Fig,  1. — Molar  Gestation.     Tuberous  hsematoma  of 
the  decidua,  retained  to  full  term. 

In  other  cases  the  gestation  is  represented  by 
a  mass  of  blood-clot,  which  may  contain  an 
amniotic  cavity  or  not. 

This  is  termed  a  carneous  or  fleshy  mole; 
microscopic  sections  show  the  remains  of 
chorionic  villi,  embedded  in  decidua  and  clot. 

Diagnosis.  This  is  not  always  easy.  There 
is  a  history  of  amenorrhoea  and  the  signs  of 
advancing  pregnancy  subside.  Shght  haemor- 
rhage or  brown  discharge  may  occur  from  time 
to  time,  and  the  body  of  the  uterus  ceases  to 
increase  in  size. 

Treatment.  If  the  presence  of  a  mole  be 
suspected  the  cervix  should  be  dilated  and  the 
mass  removed  b}'  the  finger  or  ovum  forceps. 

Death  of  Foetus  with  Retention  (Missed  Labour). 
— The  child  may  die  in  utero  from  many  causes. 
These  are  often  of  maternal  origin,  such  as 
albuminuria,  excessive  vomiting  Avith  toxaemia, 
endometritis  and,  most  commonty,  syphilis. 
In  some  instances,  for  unknoAvn  reasons,  habitual 
death  of  the  foetus  occurs,  usually  after  the 
sixth  month  of  pregnancy. 


,  Decidual  Sac 


Fig.  2. — Foetus  in  the  Amniotic  Sac  with  Decidua, 
retained  in  utero  to  the  eighth  month.  Amniotic 
fluid  completely  absorbed. 

uterus  beyond  this  period.  Such  cases  are 
designated  "  Missed  Labour." 

Under  these  circumstances  a  series  of 
secondary  changes  takes  place  in  the  foetus 
and  placenta. 

In  the  early  months  the  ovum  may  undergo 
complete  dissolution,  the  uterine  contents  being 
converted  into  a  mole. 

In  the  later  months  the  death  of  the  foetus 
is  usually  followed  by  maceration.  The  skin  is 
softened  and  peels  readily.  The  subcutaneous 
tissues  become  infiltrated  with  reddish  serum. 
The  viscera  are  softened  and  may  become 
diffluent. 

The  placenta  shows  thrombosis  with  areas  of 
coagulative  necrosis. 

Mummification  of  the  foetus  is  very  un- 
common. 

In  rare  cases  the  foetus  undergoes  putre- 
faction. This  is  probably  always  due  to  the 
invasion  of  the  amniotic  cavity  by  anaerobic 
vaginal  bacteria,  A^hicli  may  even  penetrate 
the  intact  membrane. 

The  foetus  becomes  much  swollen  from  the 
formation  of  gas  in  the  tissues.  The  liquor 
amnii  is  usually  very  offensive  in  odour. 

The  placenta  may  decompose  and,  in  some 
instances,  physometra  may  develop.  This  is 
possibly  due  to  the  bacillus  aerogenes  capsulatus. 

Symptoms.  Death  of  the  foRtus  in  the  early 
months  may  not  produce  any  definite  symptoms 
at  first. 

After  a  variable  time  the  reflex  signs  of 
pregnancy    disappear.     The    uterus    ceases    to 
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enlarge  and  does  not  correspond  to  the  period 
of  gestation. 

The  fundus  often  feels  soft  on  palpation,  the 
normal  elasticity  being  entirely  absent. 

In  the  later  months  of  pregnancy,  after 
foetal  movements  have  once  been  noted,  the 
symptoms  are  more  definite.  The  heart  sounds 
stop,  and  the  uterus  diminishes  in  size  from 
absorption  of  the  liquor  amnii. 

The  activity  of  the  breasts  subsides,  although 
small  quantities  of  clear  fluid  may  excude  from 
the  nipples. 

If,  as  rarely  happens,  putrefaction  ensues, 
the  uterus  becomes  distended  with  gas,  and  the 
general  condition  of  the  patient  is  serious,  as  a 
result  of  toxic  absorption. 

Diagnosis.  This  must  be  based  upon  a 
careful  study  of  the  history  of  pregnancy.  It 
may  often  be  difficult  to  decide  positively  as 
to  the  death  of  the  cliild. 

Prognosis.  As  a  rule,  if  the  membranes 
are  intact,  and  there  is  no  infection  of  the 
amnion,  the  general  health  of  the  patient  does 
not  suffer.  If,  however,  bacterial  invasion 
takes  place,  the  risk  to  life  becomes  greatly 
ii:.creased,  much  depending  on  the  virulence  of 
the  organisms. 

Treatment.  If  the  diagnosis  has  been  estab- 
lished, the  best  course  is  to  evacuate  the  contents 
of  the  uterus  as  soon  as  possible.  This  is  to 
be  carried  out  by  dilating  the  cervix  and  ruptur- 
ing the  membranes. 

The  foetus  is  generally  expelled  completely. 
In  the  later  stages,  and  if  maceration  has 
occurred,  much  difficulty  may  be  met  with  in 
extracting  the  child,  owing  to  the  softening  of 
the  tissues.  The  contents  of  the  uterus  may 
be  removed  by  hand  or  craniotomy  forceps. 
This  should  be  followed  by  thorough  irrigation 
of  the  uterine  cavity. 

Premature  Labour. — A  considerable  propor- 
tion of  premature  labours  occur  spontaneously, 
as  a  result  of  death  of  the  fcetus,  after  the 
seventh  month  of  pregnancy. 

The  number  of  infants  bom  prematurely  in 
this  way  has  been  estimated  as  not  less  than 
five  per  cent,  of  the  total  number. 

The  induction  of  premature  labour  may  be 
advisable  in  the  interests  of  the  mother  or  of 
the  child.  Thus,  in  certain  cases  of  contracted 
pelvis  a  living  child  may  be  obtained  by  in- 
ducing delivery  at  the  thirtieth  to  thirty-fourth 
week  of  gestation,  the  exact  time  being  deter- 
mined as  the  result  of  careful  measurements 
of  the  pelvis  and  child.  The  results  of  this 
measure  in  selected  cases  are  excellent. 

This  procedure  may  also  be  required  for 
serious  conditions  of  the  general  health  of  the 
pregnant  woman :  in  cardiac  disease,  with 
failure  of  compensation,  and,  possibly,  in  some 
cases    of    tuberculosis.     Various   constitutional 


diseases,  such  as  pernicious  ansemia  and  diabetes, 
may  also  justify  evacuation  of  the  uterus. 

If,  as  is  sometimes  the  case,  prolonged  gesta- 
tion occurs,  with  increase  in  the  size  of  the 
child,  it  is  advisable  to  induce  labour  in  order 
to  avoid  difficulties  in  delivery. 

In  some  cases  of  habitual  death  of  the  fcetus 
in  the  later  months  of  pregnancy,  the  prospects 
of  obtaining  a  living  child  are  rendered  much 
more  hopeful  by  the  induction  of  premature 
labour  before  the  anticipated  time  of  death. 

Certain  local  affections  of  the  uterus,  such 
as  hydramnios,  placenta  prsevia  and  accidental 
haemorrhage,  are  also  best  treated  by  premature 
induction  of  labour. 

Methods.  The  simplest  method  of  inducing 
labour  is  by  rupture  of  the  membranes.  This 
has  been  practised  for  many  years  and  has 
recently  been  strongly  recommended  as  being 
free  from  risk  (Von  Herff).  Many  prefer  the 
introduction  of  a  bougie.  This  was  first 
used  by  Krause  in  1855.  After  careful  dis- 
infection of  the  vagina  and  cervix  the  bougie  is 
placed  between  the  wall  of  the  uterus  and  the 
bag  of  membranes.  Large-size  laminaria  tents 
have  also  been  used  for  this  purpose  by  Sir  W. 
Sinclair  and  others.  The  time  required  for  the 
commencement  of  labour  pains  is  variable ; 
usually  twenty-four  to  forty-eight  hours  at  least 
elapse  before  pains  set  in. 

If  for  any  reason  evacuation  of  the  uterus  is 
urgently  necessary,  the  cervix  may  be  dilated 
by  Hegar's  dilators,  or  a  hydrostatic  bag.  such 
as  that  of  Champetier  de  Ribes  should  be 
introduced.  This  is  the  method  of  election  in 
placenta  prsevia,  or  severe  accidental  hemor- 
rhage. The  course  of  labour  is  often  rapid 
owing  to  the  small  size  of  the  child. 

Delivery  is  accomplished  on  the  same  prin- 
ciples as  are  applied  at  full  term. 

A.  W.  W.  L. 

ECTOPIC    GESTATION 

In  this  type  of  pregnancy  the  fertihzed  ovum 
becomes  implanted  at  some  point  in  its  path 
between  the  ovarj^  and  the  uterus.  In  rare 
instances  the  ovum  is  fertihzed  whilst  stiU  within 
the  corpus  luteum  of  the  ovary. 

In  the  great  majority  of  cases  the  ovum  is 
arrested  in  some  portion  of  the  Fallopian  tube. 
This  may  be  ampullary,  isthmic  or,  very  rarely, 
in  the  portion  of  the  tube  passing  through  the 
uterine  wall,  which  is  termed  "  interstitial " 
gestation.  Pregnancy  may  also  occur  in  the 
horn  of  a  bicornuate  uterus. 

These  various  positions  are  of  much  patho- 
logical interest,  but  are  often  difficult  to  dis- 
tinguish by  cHnical  methods. 

Primary  intraperitoneal  abdominal  gestation 
is  extremely  rare. 


OBSTETRICS 


858      VARIETIES  OF  ECTOPIC  GESTATION 


The  varieties  and  results  of  ectopic  gestation 
may  be  shortly  tabulated  as  follo^^■s — 

Varieties  and  Results 

I.  Ovarian   Gestation.     Sac   develops    in  sub- 

stance of  ovarj'  :    results  usually  in  early 
rupture. 

II.  Tubal  Gestation. 

i.  Isthmic.     ii.  Ampullary.     iii.  Rarely  in 
(a)   accessory   Fallopian  tube,    (b)   on 
ovarian  fimbria, 
(a)  May  develop  in  Fallopian  tube  to   ad- 
vanced   stage    of    pregnancy    without 
rupture.     Very  rare. 
(6)  Intra'peritoneal   Rwpiure.     Common  :     re- 
sults in — 

(1)  Death  from  diffuse  bleeding. 

(2)  Haematocele.     May  undergo  (o)  ab- 

sorption, (6)  suppuration. 

(3)  Foetus  may  develop  in  peritoneal 

cavity,  placenta  remaining  in 
tube  (secondary  abdominal  preg- 
nancy). May  go  to  full  term,  or 
sac  may  rupture  at  any  time. 
Foetus  may  undergo  secondary 
changes — (a)  mummification,  (6) 
adipocere,  (c)  calcification,  {d) 
suppuration. 

(c)  Tubal  Abortion.  Expulsion  through  ab- 
dominal ostium  before  occlusion  occurs, 
i.  e.  before  eighth  week.  As  a  "  tubal 
mole." 

i.  Complete.     HcematoceU. 
ii.  Incomplete.      Recurrent   intraperi- 
toneal haemorrhage  :  may  be  fatal. 

id)  Hcematosalpinx.  Death  of  embryo  with- 
out rupture;  tube  fills  with  blood 
clot.  May  become  infected — pyosal- 
pinx. 

(e)  Rupture  into  Broad  Ligament. 

i.  May  contmue  to  develop  till  term, 
as  an  intraligamentous  pregnancy. 

May  develop  for  a  time,  and  then 
"  secondary "  rupture  into  the 
peritoneum  occurs. 

May  form  a  Hcemafoma,  following 
death  of  foetus  :  results  in  (a) 
absorption,  (6)  suppuration. 

Suppuration  of  gestation  sac  :  result 
of  infection.  Rupture  of  abscess 
into  (1)  bowel,  (2)  bladder,  (3) 
vagina,  (4)  abdominal  wall. 

Interstitial  Gestation  develops  in  portion  of 
tube  in  uterine  ^\all — sac  ruptures  fourth 
month  or  later. 

(a)  Into  peritoneal  cavity — may  be  fatal,  from 
haemorrhage. 

(b)  Into  uterine  ca\nty — rare. 


11. 


ill. 


IV. 


Ill 


IV.  Cornual   Gestation.     Rare.     Ends   in  intra- 
peritoneal rupture  after  third  month. 

V.  Primary  Abdominal  Pregnancy.     Very  rare. 


—Diagram  showing  varieties  of  Ectopic 
Gestation. 

(1)  Ovarian  pregnancy.  (2)  Tubo-abdominal  preg- 
nancy. (3)  Ampullary  pregnancy.  (4)  Isthmic 
pregnancy.  (5)  Interstitial  pregnancy  (after  Brin- 
deau). 

Ovarian  Pregnancy.  —  For  many  years  the 
existence  of  primary  ovarian  pregnancy  was 
questioned,  but  a  number  of  cases  have  now 
been  recorded  which  demonstrate  its  existence 
beyond  doubt. 


^--^ 


Fig.  4. — Ovarian  Pregnancy.  The  Fallopian  tube  and 
ovary,  showing  rupture  of  blood  cyst  with  adherent 
clot. 

(1)  Fallopian  tube.  (2)  Ovary.  (3)  Capsule  of  cyst. 
(4)  Blood  clot. 

Ovarian  gestation  appears  to  be  a  result  of 
fertilization  of  the  ovum  before  its  escape  from 
the  Graafian  follicle  when  this  has  approached 
the    surface    of    the    ovarv.     Verv   rarelv    the 
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pregnancy  has  continued  to  the  later  months,  or 
even  to  term,  but  usually  it  does  not  develop 
beyond  the  second  or  third  month.  Frequently 
the  sac  is  situated  superficially,  and  rupture  with 
intraperitoneal  bleeding  occurs  at  a  very  early 
period.  Occasionally  the  foetal  sac  is  found 
embedded  in  the  ovarj'. 

The  sym'ptoms  of  ovarian  pregnancy  can  in 
no  way  be  distinguished  from  those  of  tubal 
pregnancy  until  operation  is  carried  out.  It  is 
essential  that  a  careful  investigation  of  the 
specimen  should  be  undertaken  in  order  that  its 
nature  may  be  precisely  determined. 

Tubal  Pregnancy — 

Etiology.  We  possess  Uttle  definite  knowledge 
of  the  causes  of  tubal  gestation.  It  occurs  at 
all  ages  and  in  apparently  healthy  individuals, 
and  no  facts  hitherto  observed  fully  explain  its 
existence.  It  appears  more  likeh'  to  take  place 
in  a  Fallopian  tube  which  has  been  the  seat  of 
inflammatory  changes.  In  rare  instances  also 
mechanical  factors,  such  as  polj^i,  the  presence 
of  adhesions,  or  diverticula,  may  be  responsible 
for  the  retention  of  the  ovum. 

Pathology.  The  ovum,  wherever  it  is  arrested 
in  the  tube,  produces  a  local  reaction.  In  its 
growth  it  rapidh'  destroys  the  epithelium  of  the 
tube  and  becomes  embedded  in  the  muscular 
wall.  This  is  attributable  to  the  actively 
growing  cells  of  the  sjTicytium,  which  forms  the 
capsule  for  the  ovum.  These  cells  permeate  the 
muscular  and  comiective  tissues,  causing  de- 
generative changes  and  opening  up  maternal 
blood  spaces. 


Fig.  5. — Isthmic  Rupture  of  Fallopian  Tube  -o-ith 
intraperitoneal  hsemorrhage. 
(1)   Istlimic  portion  of  the  tube.     (2)  Site  of  gestation 
sac.     (3)  Ovary.     (4)  Fallopian  tube.    (Manchester 
University  Museum.) 

The  further  progress  of  the  pregnancy  depends 
largely  upon  the  portion  of  the  tube  in  which  the 
ovum  becomes  embedded. 

Isthmic     pregnancy    is    peculiarly     apt     to 


terminate  in  early  intraperitoneal  rupture,  even 
as  early  as  the  sixteenth  day.  In  the  ampullary 
portion  the  foetal  sac  frequently  develops  for 
six  to  eight  weeks  before  rupture  or  abortion 
occurs. 

There  is  no  definite  formation  of  decidua  in 
the  Fallopian  tube,  though,  in  some  cases,  a 
slight  decidual  reaction  has  been  noted.  A  well- 
developed  decidua  usually  forms  in  the  uterine 
cavity.  This  is  associated  with  enlargement  of 
the  fundus,  shght  softening  of  the  cervix,  and 
other  changes  rendering  the  uterus  almost 
indistinguishable  from  that  of  early  intra- 
uterine pregnane)'. 

The  ovum  and  its  membranes  develop  in  the 
tube  much  as  in  the  uterine  cavity.  The  tube 
becomes  distended,  forming  an  ovoid  swelling 
A^ith  thin  walls.  This  is  generally  followed  by 
rupture,  either  into  the  peritoneal  cavity  or 
into  the  lumen  of  the  tube,  as  in  tubal  abortion. 
It  must  be  remembered,  however,  that  in  rare 
instances  the  pregnancy  may  reach  a  very 
advanced  stage  in  the  Fallopian  tube,  which  in 
these  cases  undergoes  marked  hypertrophy  of 
its  walls. 

The  results  of  intraperitoneal  rupture  are 
various.  In  some  instances  this  is  rapidly  fatal 
from  diffuse  haemorrhage.  If,  however,  the 
blood  is  poured  out  more  slowly,  a  localised 
collection  forms  in  the  pelvis,  which  is  termed 
an  hcematocele.  As  a  rule  intraperitoneal 
rupture  is  fatal  to  the  embryo,  but  in  rare  cases 
this  may  survive  and  develop  in  the  peritoneal 
cavity  as  a  secondary  abdominal  pregnancy. 
For  this  to  occur  it  is  usually  necessary  for  the 
amnion  to  escape  rupture.  The  pregnancy  may 
now  continue  to  full  term,  or  rupture  may  take 
place  at  any  period.  The  foetus  lies  in  a  sac 
formed  by  the  amnion,  surrounded  by  a  capsule 
of  fibrinous  adhesions  to  the  bowel.  The  foetus 
is  very  liable  to  perish  and  to  undergo  degenera- 
tive changes,  such  as  maceration,  mummifica- 
tion, or,  more  rarely,  suppuration. 

Tubal  Abortion  with  the  Formation  of  a  Mole. — 
This  is  the  most  frequent  result  of  gestation  in 
the  tube,  and  takes  place  usually  before  the 
tenth  week.  This  is  followed  by  hsemorrhage 
in  the  tube,  leading  to  more  or  less  complete 
separation  of  the  ovum.  In  many  cases  the 
ovum  is  expelled  through  the  ostium,  if  this  is 
patent,  as  a  mole.  If  the  ostium  is  occluded  the 
condition  usually  becomes  one  of  lioematosalpinx. 
In  some  instances  the  ovum  is  incompletely 
extruded  from  the  ostium,  and  a  localised  peri- 
tubal haematocele  may  then  develop  around  the 
outer  portion  of  the  tube. 

Rupture  into  the  Broad  Ligament.  Extra- 
peritoneal Rupture.  —  This  takes  place  in  a 
relatively  small  number  of  cases.  It  usually 
results  in  death  of  the  ovum,  with  the  formation 
of  a  hgematoma  between  the  layers  of  the  broad 
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ligament.  Occasionally  the  foetus  may  survive 
the  primary  rupture.  The  development  of  the 
placenta  and  foetus  then  continue,  forming  an 
intra-ligamentary  gestation  sac.  The  perito- 
neum is  elevated  above  the  pelvic  brim.  The 
placenta  usually  develops  in  the  base  of  the 
broad  ligament,  but  occasionally,  if  situated  in 
the  upper  portion  of  the  sac,  it  may  lie  in  the 
abdomen,  becoming  adherent  to  the  coils  of 
intestine. 


adhesions.  The  further  course  is  variable. 
Gradual  absorption  often  occurs,  though  in 
many  instances  peritoneal  adhesions  persist 
indefinitely.  In  other  cases  infection  develops, 
which  may  be  followed  by  suppuration. 

Interstitial  Pregnancy. — This  dangerous  form 
of  gestation  is  fortunately  very  rare.  In  these 
cases  the  ovum  is  lodged  within  the  wall  of 
the  uterus.  The  enlarging  sac  tends  to  follow 
the  path  of  least  resistance,  and  most  frequently 
rupture  occurs  into  the  abdominal  cavity  not 
later  than  the  third  or  fourth  months.  In 
other  instances  the  sac  has  developed  until  the 
later  months  in  the  wall  of  the  uterus,  and  may 
then  rupture  into  the  uterine  cavit5^ 

In  a  few  cases  this  has  been  followed  by  spon- 
taneous delivery  with  the  birth  of  a  living  child. 
The  uterine  contractions  are,  however,  severe, 
and  rupture  of  the  uterus  is  very  liable  to 
occur. 

Cornual  Pregnancy. — This  is  not  strictly  a  form 
of  ectopic  pregnancy  as  it  develops  in  the  horn 
of  a  bicornate  uterus.  This  is  usually  rudi- 
mentary in  type,  but  many  cases  have  been 
recorded  in  which  the  pregnancy  has  continued 
to  full  term. 

Targett,  Bland-Sutton  and  Hubert  Roberts 
have  all  observed  such  cases. 


Fig.  (i. — Haematoma  of  left  Broad  Ligament,  the  result 
of  tubal  rupture.  Death  occurred  fron:i  intestinal 
obstruction. 

(1)  Mass  of  exudation  in  broad  ligament.  (2)  Dis- 
tended left  Fallopian  tube.  (3)  Right  Fallopian 
tube  with  hydrosalpinx.  (4)  The  uterus.  (5)  The 
rectum.     (Manchester  University  Museum.) 

Both  types  of  secondary  abdominal  pregnancy 
may  continue  to  full  term,  but  rupture  may 
occur  at  any  time.  At  full  time,  spurious 
labour  ensues  and  is  followed  by  the  death  of 
the  foetus.  This  may  be  retained  in  the  abdo- 
men for  months  or  even  years.  There  is,  how- 
ever, a  constant  risk  of  infection  occurring  from 
the  bowel,  which  may  be  followed  by  the  forma- 
tion of  an  abscess.  This  may  rupture  in  various 
directions,  into  the  bowel,  vagina  or  rectum,  or 
through  the  abdominal  wall.  If  the  sac  escapes 
infection  a  lithopcedion  may  be  the  final  result. 

Hsematocele. — This,  we  have  seen,  may  arise 
as  a  result  of  rupture  of  the  tube  or,  more 
commonly,  from  a  tubal  abortion.  The  blood 
is  poured  out  into  the  pouch  of  Douglas,  which 
it  fills ;  if  the  effusion  is  extensive  it  may  extend 
to  the  brim  of  the  pelvis  and  reach  the  anterior 
abdominal  wall.  Within  a  few  days  clotting 
occurs.  If  no  further  hsemorrhage  takes  place 
a  local  peritoneal  reaction  ensues  which  leads 
to    the    hsematocele    becoming    encysted    by 


Fig.  7. — Left  Cornual  Gestation  at  fourth  month. 
Rupture  of  the  sac. 

(1)  Right  ovary.  (2)  Left  round  ligament.  (3)  Uterus 
with  decidua.  (4)  Foetal  sac  and  site  of  rupture. 
(Manchester  University  Museum.) 

As  a  rule,  there  is  some  bleeding  during 
pregnancy.  An  intraperitoneal  rupture  is  most 
liable  to  occur  at  the  fourth  or  fifth  month  with 
symptoms  closely  resembling  those  of  tubal 
gestation. 

The  diagnosis  of  the  condition  is  extremely 
difficult,  though  in  some  cases  examination 
under  anaesthesia  has  enabled  it  to  be  differ- 
entiated from  the  non-pregnant  uterus. 

The  only  treatment  is  to  remove  the  sac ; 
this  is  usually  accomplished  without  difficult}'. 

Symptoms  and  Clinical  Course.  —  The  early 
symptoms  of  tubal  gestation  closely  simulate 
those  of  intra-uterine  pregnancy,  and  hence  the 
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recogaition  of  the  condition,  before  complica- 
tions have  developed,  is  exceptional. 

Amenorrhoea  for  a  short  period  is  present  in 
about  half  the  cases,  but  rupture  often  takes 
place  -without  any  history  of  having  missed  a 
period.  In  some  instances  more  or  less  pain 
in  one  or  other  iliac  region  is  complained  of,  and 
careful  bimanual  examination  may  reveal  a 
swelling  lateral  to  the  uterus,  beneath  which  a 
pulsating  branch  of  the  uterine  artery  may  often 
be  detected. 

The  onset  of  bleeding  into  the  abdomen  is 
usually  attended  by  severe  pain,  which  is 
followed  by  faintness,  pallor  and  rapid  breathing. 
This  may  be  due  to  rupture  of  the  tube,  or  to 
abortion,  and  it  is  rarely  possible  to  distinguish 
between  them  at  this  stage.  As  a  rule  this  is 
attended  by  slight  continuous  bleeding  from  the 
uterus,  with  the  expulsion  of  the  whole  or 
portions  of  decidua.  The  haemorrhage  may  be 
so  severe  that  the  life  of  the  patient  is  threatened ; 
especially  is  this  the  case  in  the  diffuse  intra- 
peritoneal type.  If  the  haemorrhage  is  not 
sufficiently  great  to  imperil  life  a  peritoneal 
reaction  ensues.  The  abdomen  is  distended. 
Vomiting  may  occur,  and  the  temperature  and 
pulse  are  elevated.  These  symptoms  may 
gradually  subside  if  the  effusion  becomes 
encysted.  On  the  other  hand,  there  is  always 
a  grave  risk  of  recurrent  haemorrhage,  with 
pain  and  renewal  of  the  shock. 

The  recognition  of  heematocele  is  based  upon 
the  presence  of  a  dense  bulging  swelling  in  the 
lower  part  of  the  abdomen,  either  median  or 
lateral;  in  the  early  stages  a  fluid  thrill  may 
occasionally  be  detected. 

On  vaginal  examination  a  mass  is  felt  filling 
the  floor  of  the  pelvis,  and  pushing  the  uterus 
and  cervix  forward  behind  the  symphysis.  The 
consistence  of  the  swelling  is  variable,  often 
giving  a  doughy  sensation  from  the  presence  of 
blood-clot. 

The  encysted  haematocele  is  always  attended 
by  local  peritoneal  inflammation,  as  shown  by  a 
slight  rise  of  temperature  and  quickened  pulse. 
The  further  progress  depends  on  whether  the 
blood  is  absorbed  or  not.  This  is  a  gradual 
process  and  may  last  for  many  weeks.  Infec- 
tion is  possible  at  any  time  and  is  characterized 
by  increase  in  the  size  of  the  swelling,  with 
high  fever  and  pressure  symptoms. 

In  the  later  months  of  gestation,  after  rupture 
of  the  tube,  a  secondary  abdominal  pregnancy 
occasionally  develops.  The  symptoms  may  at 
first  closely  resemble  those  of  intra-uterine 
gestation.  There  is,  however,  a  constant  danger 
of  rupture  taking  place.  This  is  followed  by 
severe  haemorrhage,  which  may  be  fatal.  In 
rare  cases  the  pregnancy  develops  to  full  term 
with  a  living  child.  Spurious  labour  then  sets 
in,  and  is  followed  by  death  of  the  foetus,  with 


gradual  diminution  of  the  swelling.  The  pla- 
cental circulation  ceases,  and  secondary  chancres 
occur  in  the  sac  and  placenta.  The  liquor 
amnii  is  largely  absorbed,  and  the  mass  may  be 
retained  for  months,  or  even  years.  In  some 
instances  infection  occurs,  leading  to  suppuration 
and  the  formation  of  an  intraperitoneal 
collection  of  pus. 

Diagnosis.  This  is  often  attended  with  some 
degree  of  uncertainty.  If  the  patient  presents 
the  symptoms  of  early  gestation  and  a  uni- 
lateral swelling  is  found  in  the  pelvis,  the 
possibility  of  tubal  pregnancy  should  be  con- 
sidered. It  must  be  borne  in  mind,  however, 
that  old  inflammatory  conditions  of  the  tube 
and  ovary,  or  the  presence  of  an  ovarian  cyst, 
especially  if  this  has  undergone  torsion,  may 
give  rise  to  symptoms  indistinguishable  from 
tubal  gestation. 

An  accurate  diagnosis  can  often  only  be  made 
by  abdominal  exploration.  In  the  later  stages, 
after  the  formation  of  a  haematocele,  the  possi- 
bility of  the  condition  being  one  of  retroflexion 
of  the  gravid  uterus  must  be  considered.  This 
is  almost  always  attended  by  pressure  symptoms 
on  the  bladder,  which  are  exceptional  in 
haematocele. 

A  careful  bimanual  examination  will  usually 
enable  the  two  conditions  to  be  differentiated. 

In  cases  observed  during  the  later  months  of 
pregnancy,  or  at  full  term,  the  diagnosis  can 
only  be  made  by  careful  palpation  of  the  foetal 
sac. 

The  association  of  extra-  and  intra-uterine 
pregnancy  is  very  rare,  and  is  particularly 
difficult  to  diagnose  until  rupture  of  the  sac,  or 


Fig.  8. — Tubal  Gestation  removed  before  Rupture  of 

Sac. 

(1)  Ovarj-.  (2)  Ovarian  ligament.  (3)  Abdominal 
ostium.  (4)  Gestation  sac.  (5)  Isthmus  of  Fallo- 
pian tube.     (Manchester  University  Museum.) 

expulsion  of  the  foetus  from  the  uterus  has  takeji 
place. 

Treatment.  If  the  existence  of  an  unruptured 
tubal  pregnancy  is  recognized  immediate  opera- 
tion should  be  performed  by  abdominal  section. 
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The  same  course  should  also  be  adopted  if 
sj^mptoms  of  diffuse  intraperitoneal  hemorrhage 
have  developed.  If  bleeding  is  obviously  going 
on  no  object  can  be  gained  by  delay.  If  the 
hemorrhage  has  apparently  ceased,  but  the 
shock  is  severe,  it  may,  in  some  cases,  be  wise 
to  wait  a  few  hours  in  order  that  the  patient 
may  recover  from  this  condition. 

The  abdominal  incision  should  preferably  be 
made  with  the  patient  in  the  raised  pelvic 
position. 

The  tubal  swelling  can  usually  be  detected 
by  touch,  and  should  be  clamped  on  either  side 
in  order  to  prevent  further  bleeding.  The  tube 
should  now  be  removed,  but  the  ovary,  if 
healthy,  may  be  left.  All  blood  coagula  should 
be  taken  away  as  completely  as  possible ; 
drainage  is  not  usually  required. 

If  the  patient  has  lost  much  blood  saline 
transfusion  into  the  basilic  vein  will  often  be  of 
great  value. 

The  vaginal  route  is  quite  unsuitable  for  a 
recently  ruptured  tube  or  tubal  abortion. 

If  the  symptoms  have  developed  more 
gradually,  and  an  encysted  hsematocele  has 
formed,  it  is  advisable  to  defer  operation  for  a 
time.  Absolute  rest  in  bed  must  be  maintained 
and  an  ice  bag  may  be  applied  to  the  abdomen. 

If  the  mass  increases  in  size,  or  pressure- 
effects  become  severe,  it  is  advisable  to  perform 
abdominal  section  and  remove  all  the  clot. 

If  symptoms  of  infection  arise  a  free  incision 
in  Douglas's  pouch,  "v^dth  the  estabhshment  of 
drainage,  is  the  wisest  course. 

If  pregnancy  continues  into  the  later  months 
there  is  always  a  risk  of  secondary  rupture  of 
the  sac  \nth  intraperitoneal  haemorrhage. 
Under  these  circumstances  it  is  best  to  operate 
by  abdominal  section  without  delay. 

"  Up  to  the  fourth  or  fifth  month  the  foetus  and 
placenta  can  usually  be  removed  without  diffi- 
culty from  the  abdominal  cavity. 

In  the  later  months,  if  the  child  has  survived, 
the  separation  of  the  placenta  is  often  attended 
by  severe  hemorrhage.  This  may  be  usually 
controlled  by  seizing  the  bleeding  points  after 
removal  of  the  placental  tissue ;  in  some  cases  it 
may  be  necessary  to  pack  the  cavity  with  gauze. 

The  plan  of  stitching  the  borders  of  the  sac 
to  the  abdominal  wall  and  allowing  the  placenta 
to  come  away  piecemeal  has  been  adopted,  but 
has  the  obvious  disadvantage  of  prolonged 
healing,  and  there  is  always  some  risk  of 
decomposition  and  infection,  or  secondar}' 
hemorrhage. 

If  the  pregnancy  has  developed  in  the  broad 
ligament  an  attempt  should  be  made  to  operate 
extraperitoneally,  the  placenta  being  removed 
and  the  cavity  packed  with  gauze. 

A.  W.  W.  L. 


ACCIDENTAL    HAEMORRHAGE     (RETRO- 
PLACENTAL  HiEMORRHAGE) 

This  maj-  be  defined  as  an  effusion  of  blood 
between  the  placenta  and  the  uterine  wall, 
as  the  result  of  detachment  of  part  or  the  whole 
of  the  placenta.  In  these  cases  the  placenta 
occupies  its  normal  position  in  the  uterus.  The 
blood,  as  a  rule,  coagulates  rapidly,  and  may  be 
entirely  retained  in  the  retro-placental  area. 
A  small  quantity  of  fluid  blood  is  often  expelled 
through  the  cervix. 

This  condition  exists  in  two  forms  (1)  external 
accidental  hemorrhage,  in  which  the  blood 
escapes  through  the  cervix,  and  (2)  concealed 
accidental  hemorrhage,  in  which  the  blood  is 
retained  in  the  uterine  cavity.  In  some 
instances  both  forms  of  bleeding  are  present. 

Etiology.  In  many  instances  there  is  a 
history  of  injury,  such  as  a  fall,  a  blow,  or  sudden 
strain,  and  occasionally  some  emotional  con- 
dition appears  to  conduce  to  it.  It  arises 
almost  always  in  a  uterus  which  shows  signs 
of  endometritis  or  muscular  degeneration.  It 
is  peculiarly  apt  to  occur  in  elderly  multipare 
who  are  exhausted  or  anemic.  It  has  also 
been  noted  that  albuminuria  is  present  in  a 
large  proportion  of  cases  (Weiss,  Hoffmeier). 

Symptoms.  In  slight  cases  of  detachment 
the  s^T^mptoms  are  not  well  marked,  but  examina- 
tion of  the  placenta 
after  delivery  shows  an 
area  with  adherent 
blood-clot  at  the  site 
of  detachment. 

In  more  severe  cases 
a  large  quantity  of 
blood  may  be  poured 
out,  the  placenta  being 
almost  entirely  separ- 
ated. The  onset  is  often 
sudden,  the  patient  be- 
ing seized  with  intense 
uterine  pain.  The  face 
becomes  pallid,  the 
pulse  quick,  and  all  the 
signs  of  internal  hemor- 
rhage are  obvious. 

Palpation  of  the  ab- 
domen reveals  that  the 
uterus  is  tense  and  dis- 
tended, thus  rendering 
it  difficult  to  detect  the 
foetal    parts.      In    rare  Fig.  9. 
instances      the      blood     rhage. 
ruptures  into  the  am- 
niotic cavity.     This  is 
almost    always    associ- 
ated    ^vith     a    certain 
amount  of  vaginal  hemorrhage,  though  excep' 
tionally  the  bleeding  ma}'  be  entirely  concealed 


Accidental  Hsemor- 
:g,v-.  Separation  of 
normally  situated  pla- 
centa from  uterine  wall. 
Fatal  result  from  haemor- 
rhage.    (Biunm. ) 
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If  the  bleeding  is  excessive  the  general  condition 
speedily  becomes  one  of  collapse.  Expulsive 
pains  are  feeble  and  labour  tends  to  be  pro- 
longed. If  this  continues  for  some  hours  there 
is  some  risk  of  decomposition  of  the  intra-uterine 
coagula. 

The  existence  of  internal  concealed  haemor- 
rhage may  be  recognized  if  the  general  symptoms 
are  more  severe  than  would  be  anticipated  from 
the  amount  of  blood  coming  through  the  cervix. 
This  form  of  bleeding  is  rarely  met  with,  but 
is  a  very  grave  complication. 

Diagnosis.  This  is  not  usually  attended  with 
difficulty,  though  it  is  not  always  easy  to  deter- 
mine how  much  internal  bleeding  is  going  on. 

Placenta  praevia  sometimes  closely  resembles 
accidental  haemorrhage,  but  it  is  usually  possible 
to  feel  the  structure  of  the  placental  tissue 
through  the  cervix. 

Rupture  of  the  uterus  also  presents  very 
similar  phenomena  to  those  of  accidental 
haemorrhage,  but  this  very  rarely  takes  place 
in  the  early  stages  of  labour. 

Prognosis.  In  slight  cases  of  apparent  bleed- 
ing the  risk  to  the  mother  is  small,  though  the 
life  of  the  foetus  is  sacrificed  if  a  considerable 
area  of  placenta  is  detached. 

In  severe  forms  of  concealed  haemorrhage  the 
maternal  risk  is  very  great,  this  being  one  of 
the  most  dangerous  complications  met  ynih  in 
obstetrics. 

Treatment.  In  the  comparatively  mild  cases, 
in  which  the  haemorrhage  is  mainly  external, 
coming  on  during  labour,  and  where  the  general 
symptoms  do  not  cause  alarm,  the  simple 
procedure  of  puncturing  the  membranes,  mth 
the  application  of  an  abdominal  binder,  \\ill 
suffice.  If  haemorrhage  is  alarming,  and  especi- 
ally if  it  is  internal,  active  measures  must  be 
adopted  without  loss  of  time.  The  only  method 
of  checking  the  haemorrhage  is  to  empty  the 
uterus. 

There  has  been  much  discussion  as  to  the 
best  method  of  effecting  this  Avithout  undue 
risk  to  the  patient.  If  the  cervix  admits  a 
finger,  manual  dilatation  by  the  gloved  hand 
should  be  performed,  followed  by  the  intro- 
duction of  a  hydrostatic  dilator,  such  as  Cham- 
petier  de  Ribes'  bag. 

The  child  should  then  be  delivered  by  version 
or  forceps. 

The  Vaginal  Plug.  Much  stress  has  been  laid 
by  the  DubUn  school  on  the  advantage  of  firm 
plugging  of  the  vagina  to  check  the  haemorrhage 
by  pressure  upon  the  cervix  and  lower  uterine 
segment.  This  method  may  be  of  value  in 
external  haemorrhage,  but  it  can  have  but  Uttle 
influence  on  concealed  internal  bleeding  into 
the  uterine  cavity.  It  is  also  useless  if  the 
membranes  have  ruptured. 

Rupture  of  the  Membranes  is  good  treatment 


if  labour  is  in  progress,  and  the  pains  are  strong, 
showing  that  the  uterus  is  contracting  well. 

At  the  present  time  there  is  a  general  expres- 
sion of  opinion  that  dilatation  of  the  cervix  and 
extraction  of  the  child  Avithout  loss  of  time  is 
the  safest  course  in  cases  of  concealed  haemor- 
rhage. This  view  is  held  by  Drs.  Whitridge 
Williams,  Hermann,  Eden  and  others. 

One  of  the  greatest  dangers  in  accidental 
haemorrhage  is  that,  after  evacuating  the  uterus, 
post-partum  haemorrhage  ensues.  In  many 
cases  the  uterine  wall  is  thmned  out  and 
possesses  feeble  contractile  power.  The  uterine 
cavity  may  be  plugged  to  check  this  bleeding, 
but  this  is  not  always  efficient. 

For  these  cases  during  the  last  few  years 
Caesarean  section  has  been  practised  with  a 
moderate  degree  of  success.  The  uterus  can 
be  removed  rapidly  by  the  supra- vaginal 
method. 

In  Germany  vaginal  hysterectomy  has  been 
adopted,  although  one  drawback  of  this  route 
is  the  large  size  of  the  uterus. 

There  is,  however,  certainly  less  risk  of 
infection  than  by  the  abdominal  operation. 
The  uterus  should  be  removed  by  securing  the 
broad  ligaments  with  clamps.        A.  W.  W.  L. 

! 

i  PLACENTA    PREVIA 

Placenta  Praevia. — By  this    term    is    under- 
I  stood  the  implantation  of  the  placenta  in  the 
I  lower  segment  of  the  uterus.     The  condition 
I  renders    the    patient    particularly    liable     to 
haemorrhage  during  the  later  months  of  preg- 
nancy and  in  the  course  of  delivery. 

The  varieties  of  placenta  praevia  are  classified 
as  follows — 

1.  The  placenta  extends  over  the  internal  os ; 
it  is  defined  as  central. 

2.  The  lower  edge  of  the  placenta  only 
partially  overlaps  the  internal  os ;  it  is  spoken 
of  as  marginal. 

3.  In  other  cases  the  placental  tissue  extends 
into  the  lower  segment  of  the  uterus,  but  does 
not  reach  the  internal  os.  This  can  only  be 
recognized  by  the  introduction  of  a  finger  into 
the  cervix.     The  insertion  is  termed  lateral. 

Frequency.  This  has  been  variously  esti- 
mated. In  hospital  practice  the  proportion 
of  cases  varies  from  one  in  three  hundred  to 
one  in  five  hundred,  but  it  is  probable  that 
some  degree  of  placental  attachment  in  the 
lower  uterine  segment  is  much  more  common. 
This  position  of  the  placenta  occurs  most 
frequently  in  middle-aged  multiparae,  and  it 
is  also  relatively  often  met  with  in  twin 
pregnancy. 

Pathological  Anatomy .  The  placenta  is  usually 
thinner  and  presents  a  more  extensive  surface 
of  attachment  than  in  normal  cases.     It  is  often 
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irregular  in  shape  and  manifests  signs  of  de- 
generation with  areas  of  thrombosis. 

Many  theories  have  been  suggested  to  explain 
the  low  insertion  of  the  placenta.  Hoffmeier 
holds  the  view  that  the  placental  tissue  is 
formed  from  an  area  of  chorion  situated  on 
the  decidua  reflexa. 

It  seems  probable  that  the  main  cause  of 
placenta  prsevia  is  usually  the  implantation  of 
the  ovum  in  the  lower  segment  of  the  uterus. 

Symptoms  and  Clinical  Course.  The  char- 
acteristic symptom  is  hsemorrhage.  This  occurs 
between  the  sixth  and  ninth  month,  though 
not  iincommonly  there  is  a  history  of  slight 
bleeding  during  the  earlier  months  of  gestation. 
The  haemorrhage  usually  occurs  suddenly, 
without  obvious  cause,  and  is  unattended  by 
pain.  As  a  rule  the  first  haemorrhage  is  not 
serious,  but  there  is  a  constant  danger  of  a 
recurrence  of  the  bleeding,  which  may  be 
severe,  or  even  fatal.  The  mode  of  production 
of  the  hsemorrhage  has  been  widely  discussed. 
There  can  be  little  doubt  that  the  source  of 
the  blood  is  mainly  the  sinuses  in  the  uterine 
wall,  and  that  this  results  from  the  detach- 
ment of  the  placenta  from  the  cervix  and 
lower  uterine  segment.  In  some  instances  it  is 
possible  that  the  circular  sinus,  which  may  be 
torn  across  with  little  separation  of  placenta, 
mav  be  the  source  of  the  bleeding. 


lies  high  in  the  pelvis  and  the  presence  of  the 
placenta  in  the  lower  segment  may  be  recognized 
by  a  sensation  of  thickening  of  the  tissues, 
with  occasional  pulsation  of  vessels.  If  the 
cervix  is  patulous  the  spongy  fibrinous  mass  of 
the  placenta  may  be  readily  detected.  During 
labour  the  leading  symptom  is  again  Jicemor- 
rliage.  In  the  early  stages  this  is  most  abun- 
dant during  the  pains,  but  if  the  body  of  the 
foetus  has  descended,  bleeding  may  cease  during 
a  contraction,  the  result  of  the  compression 
of  the  lower  uterine  segment. 

The  course  of  labour  is  variable.  In  some 
cases  the  uterine  contractions  are  strong,  and 
if  the  presentation  is  normal  delivery  rapidly 
ensues,  with  little  haemorrhage.  If,  however, 
premature  rupture  of  the  membranes  has 
taken  place  dilatation  of  the  cervix  is  often 
slow,  with  feeble  pains.  In  rare  instances  the 
whole  of  the  placenta  is  detached  and  expelled 
before  the  delivery  of  the  child. 

During  the  progress  of  delivery  there  is 
a    greatly   increased    risk    of   severe    bleeding. 


fXT.as. 


Fig.  10. — The  source  of  Haemorrhage  in  I'lacenta 
PrEBvia — Placenta  centrally  placed  over  the  cervix. 
Hemorrhage  from  utero-placental  sinuses  and  also 
from  placental  tissue.      (Bumm.) 


In  the  investigation  of  a  case  abdominal 
palpation  rarely  gives  precise  information, 
although  the  mobility  of  the  head  above  the 
brim  of  an  apparently  normal  pelvis  suggests 
the  condition.  Vaginal  examination  often 
affords    valuable   help.     The    foetus    generally 


Fig.  11. — Placenta  Prsevia.  Death  from  hsemorrhage 
before  delivery,  probably  as  a  result  of  failure  to 
rupture  the  membranes. 

(A)  Vaginal  wall.  (B)  External  os.  (C)  Blood  coagula 
in  lower  uterine  segment.  (D)  Placenta,  situated 
centrally.  (E)  Edge  of  membranes.  (F)  Fundus 
uteri.  (G)  Foetus.  (H)  Bladder.  (Manchester 
University  iMuscum. ) 

This  is  often  due  to  tearing  of  the  softened  and 
congested  lower  segment  and  cervix,  and  it  is 
specially  liable  to  occur  if  any  manipulations 
are  undertaken. 
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In  the  absence  of  lacerations  bleeding  invari- 
ably ceases  after  the  birth  of  the  child  and 
expulsion  of  the  placenta. 

Diagnosis.  Haemorrhage,  in  the  later  months 
of  pregnancy,  is  strongly  suggestive  of  the 
existence  of  placenta  prsevia,  and  demands  a 
thorough  local  investigation. 

Occasionally  haemorrhage  may  be  due  to 
varicose  veins  of  the  vulva  or  vagina,  or  to  the 
presence  of  polypi,  cancer,  or  deep  lacerations 
of  the  cervix. 

All  these  conditions  are  readily  recognized 
by  vaginal  examination. 

Blood-clots  may  occasionally  form  in  the 
cervix  in  the  absence  of  placenta  praevia ;  these 
can  be  distinguished  by  the  friability  of  the 
coagula,  which  contrasts  with  the  firm  structure 
of  the  placenta. 

If  the  after-birth  is  not  felt  over  the  cervical 
canal,  it  is  advisable  to  introduce  a  finger  with 
the  object  of  ascertaining  if  it  is  present  in 
the  lower  segment  of  the  uterus. 

Prognosis.  This  is  always  somewhat  grave. 
The  maternal  mortality  has  been  variously 
estimated  as  from  ten  to  thirty  per  cent.  It 
must  be  acknowledged,  however,  that  recent 
figures  are  much  more  favourable,  and  series 
of  cases  have  been  published  with  a  mortality 
as  low  as  five  to  eight  per  cent.  This  is  due 
to  improved  modes  of  treatment. 

The  chief  danger  is  haemorrhage  during 
delivery.  In  many  instances  this  is  due  to 
deep  tears  occurring  in  the  lower  uterine  seg- 
ment or  cervix.  At  a  later  period  the  risk  of 
infection  is  considerable,  owing  to  the  proximity 
of  the  placental  site  to  the  vagina,  which  affords 
facilities  for  bacterial  invasion.  The  infection 
is  often  of  the  thrombo-phlebitic  type. 

Mortality  of  the  Children.  This  is  necessarily 
high  and,  even  with  modern  methods,  amounts 
to  over  fifty  per  cent.  For  this  there  are 
several  reasons.  Many  of  the  children  are  born 
prematurely ;  malpresentations  and  prolapse  of 
the  cord  are  common.  Operative  delivery, 
such  as  is  often  inevitable,  is  also  attended  by 
considerable  danger  to  the  life  of  the  child. 
The  preservation  of  the  child's  life,  however, 
is  not  of  much  importance  in  comparison  with 
that  of  the  mother,  and  hence  cannot  be  con- 
sidered as  the  leading  factor  in  deciding  upon 
the  most  suitable  treatment. 

Treatment  during  Pregnancy .  If,  after  the 
sixth  month  of  pregnancy,  a  diagnosis  of  placenta 
prsevia  has  been  established,  the  patient  should 
be  most  carefully  watched.  Even  if  the  bleed- 
ing has  only  been  slight,  there  is  no  certainty 
that  the  next  haemorrhage  may  not  endanger 
life.  The  safest  course  is  to  arrange,  in  every 
ease,  for  induction  of  labour  as  soon  as 
possible.  For  this  purpose,  if  there  are  no 
urgent  symptoms,  a  bougie  may  be  introduced 
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and  allowed  to  remain  in  position  twenty-four 
to  forty-eight  hours.  If  haemorrhage  ensues, 
the  membranes  should  be  ruptured  at  once 
and  the  cervix  dilated  by  the  introduction  of 
a  hydrostatic  dilator.  If  the  cervix  is  suffici- 
ently dilated  to  admit  two  fingers,  bipolar 
version  is  the  most  suitable  treatment,  as 
recommended  by  Braxton  Hicks  many  years 
ago. 

Management  during  Labour.  The  essential 
object  to  be  aimed  at  is  the  control  of  haemor- 
rhage. This  may  be  secured  by  pressure  on 
the  lower  uterine  segment,  which  can  be  effected 
in  various  ways. 

The  simplest  procedure  in  vertex  presenta- 
tions is  the  rupture  of  the  membranes,  as  this 
is  often  followed  bv  descent  of  the  child's  head. 


Fig.  12. — Placenta  Prjevia,  hydrostatic  dilator  intro- 
duced into  the  lower  uterine  segment,  showing  the 
method  of  controlling  haemorrhage.      (Bumm.) 

If  this  does  not  speedily  occur,  the  introduction 
of  Champetier  de  Ribes'  bag,  or  the  performance 
of  version,  with  extraction  of  the  breech,  are 
efficient  methods  of  applying  pressure,  and 
rarely  fail  to  check  the  bleeding. 

In  those  cases  in  which  the  cervix  is  only 
slightly  dilated,  firm  tamponage  of  the  vagina 
may  be  beneficial. 

Great  care  should  be  taken  not  to  extract  the 
child  forcibly  until  the  cervix  is  fully  dilated, 
owing  to  the  serious  risk  of  producing  deej) 
laceration  of  the  lower  segment  and  cervix. 
During  the  last  few  years  vaginal  Caesarean 
section  has  been  proposed  and  carried  out  in 
the  treatment  of  placenta  praevia.  The  incisions 
in  the  cervix  are,  however,  attended  by  severe 
haemorrhage,  and  this  operation  has  not  met 
with  any  general  measures  of  approval. 
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Abdominal  Csesarean  section  in  placenta 
praevia  has  also  been  adopted,  although  the 
scope  for  such  a  measure  is  limited.     Cases 


Fig.  13. — Method  of  Tamponage  of  Vagina  in 
Placenta  Praevia.     (Biimm. ) 

possibly  suitable  for  this  procedure  are  those 
in  which  haemorrhage  is  excessive,  with  rigidity 
of  the  cervix,  which  cannot  be  safely  dilated. 
By  this  method  also  the  infant  mortahty  is 
much  diminished. 

One  of  the  most  serious  factors  in  placenta 
prsevia  is  the  high  degree  of  anaemia  which 
may  rapidly  develop.  This  either  arises  from 
deep  lacerations  of  the  cervix,  or  from  post- 
partum bleeding  at  the  placental  site.  This 
can  best  be  controlled  by  ensuring  firm  con- 
traction of  the  uterus,  followed  by  gauze 
packing  of  the  area  of  placental  attachment. 

A.  W.  W.  L. 

THE    TOXEMIAS    OF    PREGNANCY 

Recent  researches  have  demonstrated  that 
digestion  is  not  completed  in  the  alimentary 
canal,  and  there  is  reason  to  believe  that  the 
food  particles  have  to  be  united  with  their 
special  antibodies  after  entering  the  circulation. 
It  is  probable  that  it  is  this  alteration  which 
prevents  the  food  acting  as  a  deadly  poison. 

The  hypothesis  which  attributes  the  auto- 
intoxication of  pregnancy  to  interference  with. 
the  more  minute  combinations  of  digestion  has, 
certainly  from  a  practical  point  of  view,  much 
to  commend  it,  and  treatment  founded  on  this 
hypothesis  yields  the  best  results. 

Many  complications,   heretofore   classed   as 


reflex  in  origin,  are  more  correctly  attributed  to 
auto -intoxication.  Thus,  among  the  toxaemias 
of  pregnancy  we  should  include  such  ailments 
as  pruritus,  abnormal  tastes  in  the  mouth, 
salivation,  so-called  physiological  vomiting, 
hyperemesis,  chorea,  and  acute  yellow  atrophy 
of  the  liver.  Some  of  these  have  been  stated  to 
be  due  to  reflex  irritation,  and  such  an  origin 
cannot  be  altogether  ignored.  It  is  undoubtedly 
true  that  pregnant  women  suffer  from  a  marked 
degree  of  excitability,  and  it  is  easy  to  under- 
stand that  this  condition  may  be  an  active 
factor  in  the  production  of  symptoms.  A  dose 
of  alcohol  which  has  no  apparent  effect  on  one 
person  will  cause  symptoms  of  collapse  in 
another.  Similarly  a  degree  of  toxaemia  that 
only  gives  rise  to  a  slight  headache  in  one 
woman  may  produce  violent  vomiting  in 
another.  Just  as  some  women  are  seasick 
before  the  boat  journey  has  actually  started, 
so  the  knowledge  that  she  is  pregnant  may 
induce  an  exaggeration  of  symptoms  out  of 
proportion  to  the  dose  of  toxin. 

There  are  certain  characteristics  common  to 
all  forms  of  toxaemia.  The  patients  are  usually 
constipated,  they  do  not  drink  enough  water, 
possibly  eat  too  much  and  too  frequently,  and 
persist  in  drinking  milk  and  eating,  despite  the 
increased  severity  of  their  symptoms.  Those 
suffering  from  the  severest  forms  of  toxaemia 
frequently  have  their  stomachs  and  bowels 
loaded  with  indigestible  material,  as  is  demon- 
strated by  gastric  and  rectal  lavage. 

In  this  article  the  following  toxaemias  will  be 
considered  : — eclampsia,  pernicious  vomiting, 
chorea  gravidarum,  hydraemia,  and  albumin- 
uria. 

Eclampsia. — It  is  now  generally  believed  that 
eclampsia  is  a  toxaemic  disease,  and  that  the 
toxin  or  causative  agent  is  a  complex  proteid  of 
unknown  composition,  not  one  of  the  normal 
excretions  of  the  bodv  of  determined  chemical 
arrangement  such  as  urea  or  allied  substances. 
Furthermore,  it  is  unlikely  that  these  tox- 
albumens  can  be  excreted  without  previously 
undergoing  considerable  chemical  change.  In 
this  as  in  other  respects  the  condition  is  more 
closely  allied  to  that  of  snake  poison  than  to 
diseases  caused  by  inorganic  or  bacterial 
poisons.  There  is  much  evidence  forthcoming 
that  the  poisons  of  eclampsia  have  their  origin 
in  the  food  ingested,  and  that  pregnancy  is  the 
predisposing  cause  of  this  alteration  in  meta- 
bolism. Eclampsia  begins  with  such  symptoms 
as  constipation,  headache,  bilious  attacks, 
dinmess  of  vision,  oedema  and  albuminuria,  and 
culminates  in  the  convulsive  seizure.  Albumin- 
uria after  the  onset  of  the  fit  or  coma  is  the 
only  one  of  these  symptoms  that  is  constantly 
present.  Eclampsia  without  fits  is  now  well 
recognized,  as  is  also  eclampsia  without  any 
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premonitory  symptoms  or  phj'sical  signs,  but 
after  the  onset  of  the  attack  the  presence 
of  albuminous  urine  is  necessary  to  estabhsh 
the  diagnosis.  True  eclampsia  is  seldom 
seen  before  the  sixth  month  of  pregnancy. 
Before  this  time  uraemia  due  to  chronic  kidney 
disease  is  the  more  common  condition.  It  is 
usually  at  or  near  full  term  that  eclampsia 
occurs,  and  if  the  patient  is  not  in  labour  or  has 
not  been  delivered,  labour  generally,  but  not 
always,  follows  in  a  short  time. 

The  death  of  the  child  or  the  delivery  of  the 
woman  is  frequently  followed  by  amelioration 
of  symptoms,  but  this  is  not  an  invariable  rule. 
Eclampsia  which  starts  or  continues  after 
delivery  has  in  my  experience  proved  the  most 
serious  form ;  this,  however,  is  not  in  accordance 
with  generally  accepted  views. 

The  urine  of  a  pregnant  woman  should  be 
examined  at  frequent  intervals,  but  it  is  said 
that  only  two  per  cent,  of  patients  with 
albuminuria  develop  convulsions.  The  estimate 
of  the  total  output  of  urea  in  urine,  and  the 
amount  of  nitrogen  which  appears  in  the  form 
of  ammonia,  is  of  very  little  practical  value. 
Diminution  in  the  amount  of  urine  voided  is  a 
more  unfavourable  sign  than  diminution  in  the 
urea  output.  High  blood  pressure  generally 
accompanies  the  toxsemias  which  predispose 
to  eclampsia. 

Death  may  occur  during  a  fit,  or  some  hours 
or  days  afterwards,  from  heart  failure,  oedema  of 
the  lungs,  internal  haemorrhage  or  degeneration 
of  the  liver.  Eclampsia  is  one  of  the  most 
serious  affections  which  can  attack  a  pregnant 
woman,  and  if  she  be  wrongly  treated  or  left 
without  treatment  the  maternal  mortality  is 
about  thirty-five  per  cent,  and  the  foetal 
mortality  over  sixty  per  cent. 

Treatment.  During  the  last  two  years  and 
ten  months  of  my  mastership  of  the  Rotunda 
Hospital  I  treated  there  twenty-nine  patients 
without  a  single  death.  The  method  was  as 
follows — 

Immediately  on  being  seen  the  patient  was 
given  half  a  grain  of  morphia  hypodermically. 
The  stomach  was  then  thoroughly  washed  out 
through  a  soft  rubber  tube  with  a  warm  solution 
of  bicarbonate  of  soda  (half  a  drachm  to  a  pint). 
Before  withdrawing  the  tube  a  strong  purgative, 
such  as  three  ounces  of  castor  oil  with  two  or 
three  drops  of  croton  oil,  or  three  ounces  of 
Epsom  salts,  was  poured  through  the  tube  and 
washed  down  with  an  equal  quantity  of  the  soda 
solution. 

Difficulty  in  passing  the  stomach  tube  is 
sometimes  experienced,  and  care  should  be  taken 
when  introducing  it  that  the  end  is  pushed  well 
to  the  back  of  the  pharynx.  The  inhalation  of 
a  few  drops  of  chloroform  (fifteen  to  twenty) 
facilitates  this  procedure.     Although  the  use  of 


chloroform  is  strongly  condemned  in  all  forms 
of  toxaemia  because  of  its  deleterious  effect 
upon  the  liver,  in  such  small  doses  as  fifteen  to 
twenty  drops  it  is  probably  harmless. 

The  next  step  in  treatment  is  lavage  of  the 
rectum.  The  patient  is  turned  on  her  left  side 
and  her  hips  pulled  well  out  to  the  edge  of  the 
bed,  and  a  rubber  tube  is  passed  into  the  rectum 
under  the  eye  of  the  operator.  This  is  an 
important  rule,  for  it  is  quite  easy  to  insert  the 
nozzle  by  mistake  into  the  vagina,  with  con- 
sequent danger  of  sepsis.  The  tube  is  passed 
as  far  as  possible  without  kinking,  and  the  bowel 
thoroughly  washed  with  a  pint  to  a  pint  and  a 
half  of  water  at  a  time.  Many  gallons  of  hot 
water  may  be  used  in  this  way  before  faecal 
matter  actually  appears,  and  a  satisfactory 
movement  of  the  bowels  may  not  occur  for  some 
hours.  The  prognosis  is  much  improved  by  the 
occurrence  of  a  free  action  of  the  bowels.  Lavage 
should  be  persisted  in  until  large  quantities  of 
faecal  matter  come  away,  and  then  one  and  a 
half  pints  of  bicarbonate  of  soda  solution  may 
be  left  in  the  rectum  as  this  will  prove  beneficial 
to  the  kidney  secretion. 

Eclamptic  patients  suffer  from  thirstiness  of 
the  tissues  even  though  marked  oedema  is 
present.  Greater  dilution  of  the  blood  is 
required,  and  for  this  reason  the  intake  of 
alkaline  fluid  is  to  be  encouraged.  When  the 
patient  can  swallow,  hot  water  may  be  given 
freely.  No  fluid  should  be  put  into  the  mouth 
of  an  unconscious  patient,  for  as  swallowing  is 
in  abeyance  it  will  be  likely  to  enter  the  lar^aix 
and  trachea,  causing  spasm  of  the  glottis  and 
predisposing  to  oedema  of  the  lungs. 

A  most  useful  method  for  supplying  fluid  to 
patients  unable  to  swallow  is  by  sub-mammary 
infusion.  A  pint  of  bicarbonate  of  soda  solution 
can  be  passed  by  gravitation  beneath  each 
breast.  A  simple  and  efficient  apparatus  con- 
sists of  a  funnel  to  which  is  attached  three  to 
four  feet  of  rubber  tubing,  at  the  end  of  which 
is  a  sharp  hollow  needle  with  a  ca,Hbre  slightly 
larger  than  the  lead  of  a  pencil.  To  expedite 
the  operation  two  needles  may  be  used,  one  for 
each  breast,  a  Y-joint  connecting  the  main  tube 
with  the  tubes  leading  to  the  needles.  Great 
care  is  necessary  in  disinfecting  the  skin,  in 
sterilizing  the  instruments  and  solution,  and  in 
maintaining  asepsis  throughout  the  infusion. 
Breast  abscesses  and  even  fatal  sepsis  have 
followed  this  extremely  simple  operation.  If 
the  fluid  does  not  run  freely  the  needle  must  be 
moved  about  in  the  breast  until  the  desired 
effect  is  obtained. 

The  indication  for  sub -mammary  infusion  is 
found  in  the  amount  and  colour  of  the  urine. 
A  catheter  should  be  passed  immediately  after 
the  bowel  is  washed  out,  and  the  urine  measured 
and   carefully   examined.     If   the   quantity  is 
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small  and  the  colour  high,  infusion  is  always 
indicated.  The  adoption  of  this  measure  as  a 
routine  treatment  Avill  result  in  fewer  patients 
with  marked  urinary  symptoms. 

Warm  poultices  to  the  loins  aid  kidney 
secretion,  but  great  care  is  necessary  to  avoid 
too  much  heat,  as  the  skin  of  an  eclamptic 
patient  is  readily  burned.  These  poultices 
should  be  changed  every  three  or  four  hours. 

During  every  fit  a  large  quantity  of  fluid 
collects  in  the' mouth.  If  the  patient  is  per- 
mitted to  lie  on  her  back  this  fluid  trickles  into 
the  trachea  and  lungs.  To  avoid  such  a  com- 
plication it  is  best  to  keep  her  1  jdng  on  her  right 
side.  By  so  doing  the  mucus  trickles  into  the 
cheek  and  runs  from  the  side  of  the  mouth. 
Lying  on  the  left  side  is  open  to  the  objection 
that  the  heart,  already  depressed  by  the  tox- 
aemia, may  become  unnecessarily  embarrassed. 

The  quieter  the  patient  is  kept  the  fewer  will 
be  the  fits,  and  the  greater  the  number  of  fits  the 
greater  the  danger.  For  this  reason  a  quiet 
room  is  imperative  and  the  patient  should  be 
disturbed  as  little  as  possible.  Disturbance 
is  only  necessary  for  the  administration  of 
morphia,  the  passage  of  the  catheter,  the  appli- 
cation of  poultices,  the  renewal  of  efforts  to  open 
the  boAvels  and  to  supply  fluid  to  the  system. 

Morphia  is  administered  at  first  in  half -grain 
doses,  followed  Ijy  quarter-grain  doses  after 
each  fit  for  the  first  three  doses  and  then  at  two- 
hourly  intervals.  We  do  not  advise  under  any 
circumstances  that  more  than  two  grains  should 
be  given  within  twenty-four  hours.  Even  when 
administered  in  this  moderate  manner  it  some- 
times causes  surprising  slowness  of  the  respira- 
tions. Should  the  number  fall  to  seven  or  eight 
a  minute  inhalations  of  oxygen  and  the  exhibition 
of  atropine  or  scopolamine  will  usually  increase 
the  respiratory  rate.  If  they  do  not  do  so 
artificial  respiration  may  be  necessary  to  tide 
over  the  depression. 

Excejjt  for  the  administration  of  morphia 
and  changing  the  poultices  the  patient  should 
not  be  disturbed  for  eight  hours  after  the  first 
treatment.  Then  the  Avhole  routine  with  the 
exception  of  gastric  lavage  is  repeated  unless  a 
free  action  of  the  bowels  has  taken  place  in  the 
meantime.  The  amount  of  urine  excreted 
indicates  whether  or  not  a  repetition  of  the 
infusion  is  advisable.  If  the  patient  is  conscious 
and  can  swallow  the  infusion  is  only  indicated 
if  the  quantity  of  urine  is  less  than  four  or  five 
ounces  in  the  eight  hours.  Treatment  is 
persisted  in  every  eight  hours  until  the  patient 
recovers  consciousness. 

Heart  failure  and  death  supervene  from 
toxaemia  and  not  from  inanition.  For  this 
reason  food  in  any  form,  even  milk  or  ^^'hey, 
should  not  be  started  for  many  hours  (twenty- 
four    to    forty-eight)    after    the    patient    has 


recovered  consciousness.  Then  only  small 
amounts  should  be  given  at  long  intervals  and 
the  effect  closely  watched. 

As  the  toxins  in  eclampsia  are  not  eliminated 
by  the  excretory  organs  it  is  obvious  that 
sweating  is  fraught  with  more  harm  than  good, 
since  it  tends  to  concentrate  the  blood  without 
removing  the  toxin.  Bleeding  is  also  of  doubt- 
ful value,  in  some  cases  it  effects  immediate  good, 
but  the  loss  of  strength  entailed  by  the  with- 
drawal of  blood  becomes  very  apparent  in  the 
more  severe  cases. 

Chloroform  is  harmful,  as  it  causes  a  degenera- 
tion of  the  liver  closely  simulating  that  resulting 
from  eclampsia.  Like  chloral  and  veratrum 
viride  it  has  a  tendency  to  cause  death  by  heart 
failure,  and  as  depression  of  the  heart  is  one  of 
the  causes  of  fatal  termination  of  eclampsia  all 
these  drugs  should  be  avoided. 

Accouchement-force  of  any  description  is,  I 
think,  to  be  condemned.  When  the  os  is  fully 
dilated  delivery  may  be  expedited  with  forceps, 
but  in  the  majority  of  my  patients  natural 
delivery  has  been  permitted.  It  is  by  no  means 
easy  to  conduct  an  aseptic  delivery  in  eclampsia, 
and  one  must  remember  that  many  patients 
have  recovered  from  eclampsia  only  to  die  of 
sepsis. 

For  the  delirium  that  occasionally  follows 
convulsions,  bromide  in  large  doses  and  a  con- 
tinuance of  the  starvation  or  light  diet  are 
advised. 

Much  stress  has  been  laid  on  the  high  arterial 
tension  which  has  been  associated  with 
eclampsia,  and  those  who  advocate  bleeding 
claim  that  by  lowering  the  tension,  rupture  of 
the  blood-vessels  is  avoided.  It  is  probable, 
however,  that  the  internal  haemorrhages  are 
due  to  the  degenerative  action  of  the  eclamptic 
poison  (the  endotheliolytic  toxin)  rather  than 
to  mechanical  causes. 

Finally  no  disease  so  well  repays  the  personal 
attention  of  the  physician.  The  patient  should 
not  under  any  circumstances  be  left  in  the 
care  of  an  uninstructed  attendant.  On  several 
occasions  I  have  seen  deaths  due,  I  believe,  to 
the  neglect  of  this  precaution.  When  a  patient 
dies  during  a  fit  it  is  frequently  the  result  of 
choking  from  spasm  of  the  glottis,  a  condition 
induced  by  the  fluids  lodged  in  the  mouth  and 
naso -pharynx  rumiing  down  into  the  larynx. 
The  only  quick  way  to  remove  this  mucus  is  to 
turn  the  patient  well  over  on  to  her  side  with 
her  face  turned  down  and  head  and  shoulders 
hanging  over  the  edge  of  the  bed.  Grasping  the 
back  hair  facilitates  this  manoeuvre,  and  in  the 
presence  of  marked  cyanosis  it  should  never  be- 
neglected.  In  this  position  the  mucus  runs 
freely  out  of  the  nose  and  mouth.  If  the 
manoeuvre  has  been  too  long  delayed,  the  patient 
may  be  in  extremis,  and  then  artificial  respiration, 
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and  inhalation  of  oxygen  are  valuable  aids  in 
restoring  the  respiratory  function. 

Pernicious  Vomiting.  —  Sickness  is  so  fre- 
quently experienced  in  the  early  months  of 
pregnancy  that  this  symptom  may  be  considered 
physiological,  and  it  is  hard  to  draw  the  line 
between  severe  symptoms  of  pregnancy  sickness 
and  the  condition  known  as  hyperemesis  gravi- 
darum or  pernicious  vomiting.  The  ordinary 
vomiting  of  pregnancy  occurs  as  a  rule  early  in 
the  day  and  only  during  the  first  three  months 
of  pregnancy.  It  has  been  considered  of  reflex 
origin,  the  result  of  the  growth  of  the  uterus, 
with  its  accompanying  congestion  of  the  pelvis. 
It  is  doubtful,  however,  if  reflex  irritation  is 
anything  more  than  a  contributory  cause,  for 
rapidly  growing  pelvic  tumours  have  little 
tendency  to  give  rise  to  sickness.  Probably  the 
true  explanation  is  that  which  assigns  even  the 
milder  degrees  of  vomiting  to  toxic  disturb- 
ances. Certainly  treatment  based  on  this 
hypothesis  is  very  successful.  The  improve- 
ment which  follows  when  the  uterus  rises  out 
of  the  pelvis  can  be  explained  on  the  supposition 
that  tolerance  of  the  toxins  has  been  established 
as  a  result  of  increased  formation  of  antibodies, 
and  the  suggestion  has  been  advanced  that 
changes  in  the  syncytium  may  furnish  the  appro- 
priate antidote.  That  the  severe  forms  of 
sickness  are  seen  in  neurotic  subjects  is  explicable 
on  the  supposition  that  these  women  more  easily 
succumb  to  the  influence  of  toxins.  For  this 
reason  we  prefer  to  class  all  forms  of  pregnancy 
vomiting  under  the  head  of  toxaemias. 

In  hyperemesis  retching  is  incessant,  the 
patient  is  incapable  of  retaining  anything 
swallowed.  If  allowed  to  persist  in  eating  and 
drinking  the  most  deplorable  condition  results. 
The  victim  becomes  emaciated,  and  has  some 
fever,  with  a  rapid  thready  pulse,  headache, 
rheumatic  pains,  dry  tongue,  and  retracted 
abdomen,  and  complains  of  sleeplessness  and  of 
utter  prostration.  Constipation  is  a  marked 
feature  of  the  illness.  With  such  symptoms  the 
prognosis  becomes  very  grave  and  the  mortality 
is  high;  even  induction  of  abortion  or  pre- 
mature labour  may  fail  to  prevent  a  fatal 
termination.  In  a  less  advanced  condition 
the  induction  of  abortion  is  frequently  attended 
by  rapid  amelioration  of  symptoms. 

Some  writers,  den3ring  this  toxic  origin, 
classify  hyperemesis  as  a  nervous  disease.  There 
is  no  doubt  that  hysteria  enters  largely  into  the 
condition,  and  it  is  quite  understandable  that 
certain  women  when  once  they  know  themselves 
to  be  pregnant  will  exaggerate  all  the  symptoms 
which  they  feel  and  which  they  have  learned 
to  associate  with  pregnancy.  But  even  under 
such  circumstances  it  is  safer  to  consider 
toxaemia  as  an  important  factor  in  the  etiology. 

Treatment.     In    mild    cases    symptoms    are 


readily  overcome  by  keeping  the  patient  in  bed 
and  on  a  light  and  rigidly  regulated  diet. 
Provided  the  bowels  are  kept  open  and  a  suffici- 
ent amount  of  fluid  imbibed,  regular  meals  may 
be  given  at  intervals  of  not  less  than  five  hours. 
Over-eating  is  to  be  discouraged.  Milk  is  a  food 
and  not  a  drink,  and  if  given  it  should  take  the 
place  of  some  other  article  of  diet.  Coffee  and 
tea  are  to  be  avoided.  Frequent  draughts  of 
very  hot  water  amounting  to  two  or  three  pints 
in  twenty-four  hours  are  most  beneficial. 
Aperient  mineral  waters  taken  in  the  early 
morning,  with  an  occasional  blue  piU  adminis- 
tered the  night  before,  prove  as  a  rule  efficient. 

If  the  attack  is  a  mild  one  absolute  rest  in 
bed  may  be  dispensed  with,  but  breakfast  in 
bed  with  a  rest  for  at  least  half  an  hour  after 
should  be  insisted  on. 

A  bimanual  examination  is  always  a  necessary 
part  of  the  treatment;  a  retroverted  uterus 
should  be  replaced  and  a  pessary  inserted.  Slight 
erosions  are  frequently  present  in  early  preg- 
nancy, and  the  treatment  of  these  with  caustics 
is  said  to  do  good. 

Pepsin  and  hydrochloric  acid  are  drugs  of 
general  utility,  for  the  irritation  of  undigested 
food  adds  to  the  severity  of  the  symptoms.  If 
patients  are  treated  in  this  way  pernicious 
vomiting  should  be  one  of  the  rarest  conditions. 
I  have  seldom  observed  a  severe  case  Avith- 
out  finding  that  a  most  lamentable  lack  of 
physiological  knowledge  has  been  exhibited 
in  the  management  of  the  case.  The  patient 
is  nearly  always  surrounded  by  fussy,  anxious 
relatives,  each  attempting  to  procure  some 
new  and  untried  nutritious  nostrum.  The  bed 
is  surrounded  by  patent  foods  and  different 
animal  extracts.  Milk  and  soda,  tea,  coffee, 
alcohol  of  different  kinds,  and  iced  beverages 
are  freely  administered,  and  nothing  taxes  a 
young  doctor's  moral  courage  more  than  the 
effort  to  enforce  a  rigid  abstinence  from  food 
with  a  woman  already  starving.  If  he  does  so, 
however,  he  will  be  rewarded  by  success  in 
all  but  the  most  advanced  cases,  and  even  in 
these  he  offers  the  patient  the  best  prospect  of 
recovery, 

A  pregnant  woman  with  advanced  symptoms 
of  hyperemesis  should  be  placed  in  a  dark,  quiel) 
and  well-ventilated  room  which  should  be  kept 
at  an  equable  temperature.  Friends  and  relatives 
should  be  excluded  and  the  patient  left  entirely 
j  in  the  hands  of  skilled  nurses ;  where  this  is  not 
possible  nursing  should  be  done  by  one  or  two 
trustworthy  friends,  who  can  be  relied  on  to 
carry  out  with  absolute  precision  the  doctor's 
orders. 

If  water  cannot  be  retained  the  stomach  must 
be  washed  out  and  two  ounces  of  castor  oil  or 
Epsom  salts  poured  through  the  tube  before  it  is 
withdrawn.     A  hypodermic   injection  of    one- 
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sixth  of  a  grain  of  morphia  quiets  the  patient 
and  increases  the  chance  of  the  purgative  being 
retained.  Proctoclysis  is  tlie  most  valuable 
remedy  we  possess  in  such  cases.  Half  a  pint  of 
bicarbonate  of  soda  solution  (half  a  drachm  to  a 
pint)  at  a  temperature  of  105°  F.  may  be  con- 
tinuously injected  during  the  first  hour  and 
folloAved  by  a  quarter  of  a  pint  each  succeeding 
hour. 

When  the  bowels  act  the  tube  has  to  be  taken 
out,  but  it  should  be  inserted  again.  It  is  not 
always  possible  to  keep  the  tube  in  continuously 
for  ten  or  fifteen  hours,  but  the  longer  it  is  re- 
tained the  greater  will  be  the  benefit.  The 
])atient  becomes  quiet,  her  tongue  moistens, 
vomiting  ceases  and  she  loses  her  shrunken 
appearance.  Particularly  is  this  so  if  the 
stomach  has  been  previously  washed  out. 
During  this  treatment  neither  ice  water,  nor 
any  other  form  of  nourishment  are  to  be 
administered  by  the  mouth. 

If  marked  relief  has  not  followed  after  t"^^•enty- 
four  hours  of  this  treatment  the  uterus  should 
be  emptied  as  expeditiously  as  possible.  This, 
however,  is  rarely  necessary,  and  personally  I 
have  never  seen  starvation  and  continuous 
rectal  irrigation  fail  to  bring  relief. 

After  twelve  hours  of  complete  freedom  from 
retching  a  dessert-spoonful  of  albumin  water, 
milk  or  whey,  may  be  administered,  and  the 
effect  Avatched.  If  it  is  retained  and  occasions 
no  discomfort  the  quantity  given  may  be  in- 
creased to  an  ounce  or  tMO  after  three  hours, 
and  repeated  in  increasing  doses  every  three 
hours  for  half  a  day.  After  that  food  such  as 
arrowroot  or  milk  pudding  will  probably  be 
well  borne,  and  from  this  time  ouAvards  three 
regular  meals  may  be  partaken  of  each  da}''. 
No  restrictions  need  be  made  in  these  meals,  for 
it  is  a  mistake  to  make  the  woman  consider 
herself  sometliing  out  of  the  common. 

The  body  heat  should  be  maintained,  and 
rest  in  bed  is  imperative  until  solid  food  can 
be  administered.  Stimulants  are  rarelj'  of 
value. 

One  frequently  reads  of  marvellous  cures 
brought  about  by  methods  which  in  reality  act 
merely  bj'  suggestion.  Spraying  the  abdomen 
with  ether,  administering  iced  champagne, 
blisters  to  the  back  of  the  neck,  partial  dilatation 
of  the  cervix  with  separation  of  the  lower  zone 
of  membranes,  and  perhaps  replacement  of  a 
retroverted  uterus  or  cauterizing  erosions  prob- 
ably belong  to  this  category. 

Chorea  Gravidarum. — The  chorea  of  pregnancy 
right!}'  considered  is  a  manifestation  of  toxaemia. 

It  occurs,  as  a  rule,  in  young  primigravida^ 
and  before  the  third  month  of  gestation,  though 
these  limitations  are  not  invariable.  Very 
neurotic  women,  and  those  Mho  have  at  some 
previous  period  suffered  from  chorea,  are  most 


liable  to  the  attack.  The  symptoms  of  the 
disease  differ  but  slightly  from  those  seen  in 
children.  When  mild  the  ailment  usually  lasts 
for  two  or  three  weeks,  but  it  may  persist  much 
longer.  In  the  severer  forms  hallucinations 
often  develop,  and  there  is  a  great  difficulty  in 
swalloAAnng  food  Avhich  may  result  in  the  passage 
of  ]Darticles  into  the  lungs,  thus  setting  up 
aspiration  pneumonia. 

Prognosis  even  in  mild  cases  is  grave,  and  the 
mortality  from  heart  disease  and  pneumonia  is 
said  to  be  about  four  per  cent.  Severe  forms 
of  the  disease,  manifested  by  violent  moA'ements 
and  high  temperature,  yield  a  still  greater  death- 
rate,  AAiiich  some  have  estimated  at  forty  per 
cent. 

Treatment  should  be  similar  to  that  laid  doAVTi 
for  hyperemesis,  AA'ith  the  addition  that  the  in- 
A^oluntary  moA^ements  should  be  controlled  by 
firm  bandaging.  Trional  is  highly  recommended 
in  ten-grain  doses  every  two  hours  until  either 
the  symptoms  have  abated  or  a  hundred  grains 
of  the  drug  liaA^  e  been  administered. 

Hydrsemia.^ — Abnormal  fluidity  of  blood  is 
occasionally  seen  in  pregnant  Avomen,  especially 
those  Avho  have  been  ill-nourished. 

The  patient  has  a  pale,  pufTy  and  unliealthy 
aspect  and  frequently  suffers  from  marked 
oedema  of  the  legs  and  loAver  abdomen.  There 
may,  in  spite  of  this,  be  an  absence  of  albumin 
in  the  urine.  Headache,  dimness  of  vision  and 
other  nervous  manifestations  are  frequently 
experienced,  Avhilst  cedema  of  the  lungs  and 
heart  embarrassment  are  noted  in  the  Avorst 
types  of  the  disease.  An  examination  of  the 
blood  rcA^eals  a  diminished  number  of  red  cells 
with  increased  fibrin.  The  blood  clots  with 
much  serum  around  it.  Prognosis  is  faA'ourable 
Avhen  careful  treatment  can  be  carried  out. 
Absolute  rest,  the  'administration  of  iron  and 
arsenic  combined  AAdth  carefully  selected  diet 
given  in  sufficient  quantity  and  at  long  inter- 
A^als  will  generally  produce  a  beneficial  result. 
Occasionall}'^  it  is  necessary  to  induce  premature 
labour  or  abortion,  and  relief  of  symptoms 
almost  invariably  folloAvs  the  operation. 

Albuminuria. — IMany  pregnant  Avomen  suffer 
from  slight  traces  of  albumin  in  the  urine,  but 
AA^hen  the  quantity  becomes  large,  or  the  con- 
dition persists,  symptoms  similar  to  those 
described  in  hydra?mia  iuA^ariably  arise. 

Up  to  the  sixth  month  of  pregnancy  the  con- 
dition is  most  frequently  the  result  of  chronic 
Bright's  disease,  but  after  this  albuminuria 
more  often  indicates  the  acute  nephritis  of 
pregnancy.  Rest  in  bed,  an  equable  tempera- 
ture, the  administration  of  saline  laxatiA'^es  and 
the  rigid  maintenance  of  a  milk  diet  is  the 
treatment  Avhich  has  yielded  the  best  results. 

The  occurrence  of  optic  neuritis  is  a  very 
grave  complication  and  should  always  be  looked 
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for,  as  its  occurrence  invariably  indicates  the 
immediate  termination  of  labour  by  artificial 
means.  E.  H.  T. 

DISPLACEMENTS    AND    MALFORMATIONS    OF 
THE  PREGNANT  UTERUS 

Retroversion  and  Retroflexion  of  the  Gravid 
Uterus. — This  displacement  occurs  in  the  early 
months  of  gestation,  and  is  almost  always  a  result 
of  pregnancy  developing  in  a  uterus  already 
retroflexed,  although  this  condition  may  ex- 
ceptionally arise  in  the  early  weeks,  possibly 
from  over-strain  or  injury. 

A  distinction  has  been  made  by  some  ob- 
servers between  retroflexion  and  retroversion, 
but  no  essential  difference  exists  between  the 
two  conditions.  In  rare  instances,  however, 
sacculation  of  the  posterior  wall  takes  place, 
the  fundus  then  rising  into  the  abdomen. 

The  anatomical  changes  in  this  displacement 
are  of  importance.  The  cervix  is  drawn  high 
up  and  is  pressed  forward  against  the  symphysis 
pubis ;  it  can  often  only  be  felt  with  difficulty. 
The  posterior  vaginal  wall  bulges  downwards 
and  almost  occludes  the  vagina.  The  urethra 
is  much  elongated,  often  to  three  or  four  inches, 
and  is  compressed  against  the  pubic  symphysis. 
The  bladder,  when  much  distended,  may  occupy 
the  greater  part   of   the  abdominal  cavity. 

Symptoms.  The  characteristic  symptom  is 
irritability  of  the  bladder,  which  rapidly  develops 
into  retention  of  urine.  The  time  of  onset  is 
usually  the  twelfth  to  fourteenth  week.  The 
bladder  may  become  enormously  distended. 
In  some  instances  the  muscular  wall  is  much 
thickened,  and  there  is  risk  of  development 
of  cystitis.  In  some  cases  this  may  be  of  a 
severe  type  and  is  followed  by  sloughing  of  the 
mucosa,  or  even  gangrene.  In  rare  instances 
rupture  of  the  bladder  has  ensued. 

If  these  symptoms  are  overlooked  the  patient 
becomes  extremely  ill,  with  high  temperature, 
restlessness  and  general  prostration. 

Diagnosis.  This  can  in  many  cases  be  made 
without  difficulty,  but  there  are  several  possible 
sources  of  error.  The  presence  of  an  ovarian 
tumour  impacted  in  the  pelvis  or  a  myoma 
may  produce  similar  pressure-effects  on  the 
bladder  and  rectum.  The  effusion  produced 
by  hsematocele  also  causes  bulging  of  the 
posterior  fornix. 

An  accurate  diagnosis  can  usually  be  made  by 
a  careful  bimanual  examination,  which  is  of 
great  importance,  as  the  treatment  of  these 
varying  conditions  is  essentially  different. 

Prognosis.  If  the  displacement  is  recognized 
early,  and  suitable  treatment  adopted,  the 
outlook  is  usually  favourable.  In  neglected 
cases  the  bladder  symptoms  may  become  very 
grave  and  even  threaten  life. 


Treatment.  The  first  step  is  to  empty  the 
bladder  by  catheter.  If  the  symptoms  are  not 
urgent  this  treatment  may  be  continued  for 
two  or  three  days,  w^hen,  in  some  instances, 
spontaneous  elevation  of  the  uterus  takes 
place.  Re-position  may  often  be  brought 
about  by  manual  pressure,  the  cervix  bemg 
steadied  by  a  volseUa,  an  anaesthetic  being 
usually  desirable. 

Sir  William  Sinclair  has  proposed  the  in- 
sertion of  a  large  Avatch-spring  pessary,  which 
retains  its  oval  shape,  and  by  continuous 
elastic  pressure  is  often  a  successful  means  of 
raising  the  fundus  out  of  the  pelvis.  In  other 
cases  re-position  of  the  uterus  is  best  maintained 
by  the  introduction  of  a  Hodge  pessary. 

In  exceptional  cases  the  uterus  is  firmly 
adherent  through  peritoneal  adhesions  to  the 
pelvic  floor.  Under  these  circumstances  it 
may  be  necessary  to  perform  laparotomy,  with 
elevation  of  the  uterus  after  separation  of 
adhesions.  This  usually  effects  a  permanent 
cure. 

This  operation  should  not  be  carried  out  if 
infection  has  occurred  or  cystitis  has  developed. 
In  these  cases  the  contents  of  the  uterus  should 
be  evacuated  by  dilating  the  cervix,  after  com- 
pletely emptying  the  bladder,  or  in  some  cases 
by  linear  incision  of  the  posterior  wall  of  the 
uterus. 

Posterior  Sacculation  of  the  Uterus. — This  is 
a  rare  complication  of  pregnancy,  but  may 
follow  some  cases  of  retroflexion.  The  posterior 
pole  of  the  uterus  remains  in  Douglas'  pouch, 
and  is  prevented  from  rising  by  adhesions  or 
a  projecting  sacral  promontory.  Under  these 
circumstances  the  anterior  wall  of  the  uterus 
develops,  and  the  cervix  is  drawn  up  high  in 
the  pelvis,  often  reaching  above  the  symphysis 
pubes. 

In  the  later  months  of  pregnancy  the  child's 
head  comes  to  lie  in  this  sacculated  pouch. 

Symptoms.  These  may  not  be  marked  during 
pregnancy,  but  when  labour  comes  on  the  head 
of  the  child  lies  considerably  below  the  orifice 
of  the  cervix.  This  may  cause  great  difficulty 
in  delivery. 

Treatment.  It  may  be  possible  in  some  cases 
to  pull  down  the  cervix  with  a  volseUa  and  to 
elevate  the  posterior  uterine  pouch  by  pressure. 
It  will  probably  also  be  necessary  to  incise  the 
posterior  lip  to  admit  of  delivery.  If  it  is 
impossible  to  raise  the  pouch  it  may  be  essential 
to  perform  Csesarean  section  in  order  to  secure 
a  living  child. 

Pathological  Anteversion  of  the  Pregnant  Uterus. 
— This  is  well  known  to  occur  in  the  early  weeks 
of  pregnancy,  but  at  this  time  is  not  of  any 
serious  moment.  In  the  later  months,  as  a 
result  of  laxity  of  the  abdominal  walls  or  ectasia 
of  the  rectus  muscles,   the   fundus   may   turn 
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forward,    making    an    acute    angle    with    the 
cervix. 

This  may  lead  to  malpresentations  of  the 
foetus  and,  the  uterine  axis  being  changed  to 
a  horizontal  position,  labour  may  be  prolonged 
and  difficult.  This  is  also  further  promoted 
by  the  extreme  weakness  of  the  abdominal 
muscles,  tending  to  the  condition  of  "  pendulous 
abdomen." 

Treatment.  In  all  these  cases  the  abdominal 
wall  should  be  firmly  supported  by  a  well- 
fitting  belt  or  binder  from  the  early  months  of 
pregnancy.  In  this  way  the  progressive  laxity 
may  be  largely  prevented. 

Anteflexion  as  a  Result  of  Operative  Procedures. — 
During  recent  years  many  child-bearing  women 
have  been  submitted  to  various  fixation  opera- 
tions for  downward  displacements  of  the  uterus. 
These  may  be  performed  by  the  vaginal  or  the 
abdominal  route.  After  either  of  these  pro- 
cedures difficulty  may  arise  as  a  result  of 
fixation  of  the  upper  part  of  the  body  of  the 
uterus.  If  care  is  taken  to  leave  the  fundus 
free  at  the  operation  no  difficulty  is  to  be  antici- 
pated in  subsequent  deliveries.  Since  this  has 
been  generally  recognized  little  trouble  from 
dystocia  and  forward  fixation  of  the  uterus  has 
been  experienced. 

If  obstruction  occurs  during  labour,  usually 
from  displacement  upwards  of  the  cervix,  with 
adhesion  of  the  anterior  uterine  surface  to  the 
abdominal  wall,  Cffisarean  section  will  probably 
be  required. 

Lateral  Displacement. — This  occurring  in  the 
pregnant  uterus  is  extremely  infrequent.  Cases, 
however,  have  been  observed  and  have  simulated 
ectopic  gestation.  A  diagnosis  can  usually  be 
made  by  careful  palpation. 

Prolapse  of  the  Pregnant  Uterus. — This  is  not 
uncommon,  especially  in  multiparous  women 
suffering  from  long-continued  prolapse  with 
secondary  changes. 

The  condition  usually  occurs  between  the 
third  and  fourth  months  of  pregnancy;  the 
cervix  and  lower  part  of  the  body  of  the  uterus 
lying  outside  the  vulva.  This  is  attended  by 
marked  oedema  with  hypertrophy  of  the  cervix, 
already  often  lacerated.  Much  difficulty  may 
be  met  Avith  in  micturition. 

Treatment.  This  is,  on  the  whole,  satis- 
factory. The  mass  can  usually  be  reduced 
without  difficulty.  A  watch-spring  pessary 
should  now  l)e  introduced,  supported  if  necessary 
by  a  pad  and  bandage.  Rest  in  bed  should  be 
insisted  upon  until  the  swelling  has  subsided. 
In  the  later  months  of  pregnancy  the  pessary 
is  not  required,  since,  as  the  uterus  increases 
in  size  and  rises  in  the  abdomen,  the  prolapse 
disappears. 

Malformations  of  the  Uterus.  —  In  rare  in- 
stances pregnancy  may  occur  iji  tlie  rudimentary 


horn  of  a  bicornuate  uterus.  Under  these  cir- 
cumstances the  normal  termination  of  pregnancy 
is  almost  impossible.  There  is  also  a  danger 
of  spontaneous  rupture  occurring  into  the 
abdomen  during  pregnancy.  This  is  almott 
always  fatal  unless  immediate  laparotomy 
is  performed. 

The  diagnosis  of  these  cases  is  attended  with 
much  difficulty,  especially  in  distinguishing 
them  from  tubal  gestation.  In  the  early  months 
of  pregnancy  implantation  of  the  ovum  may 
occur  in  one  of  the  cornua  of  a  normal  uterus. 
This  has  been  termed  "  angular  pregnancy." 
This  produces  marked  asymmetry  during  the 
early  months,  and  may  simulate  tubal  gestation. 
The  swelling  can,  however,  usually  be  deter- 
mined to  be  continuous  wdth  the  fundus  uteri, 
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HYDRAMNIOS 

In  this  condition  there  is  an  excessive  amount 
of  liquor  amnii  in  the  uterine  cavity.  It  is 
often  present  in  slight  degree,  but  extreme 
cases  of  amniotic  distension  occasionally  develop. 
It  is  usually  first  observed  in  the  fifth  and  sixth 
month  of  pregnancy. 

It  is  more  frequent  in  multiparae  than  primi- 
parse,  and  there  is  a  tendency  for  it  to  occur 
in  successive  pregnancies.  According  to  the 
figures  of  the  Rotunda  Hospital,  hydramnios 
occurred  in  a  proportion  of  1  to  196-87  cases 
(JeUett). 

Etiology.  It  is  probable  that  circulatory 
disturbances,  either  of  maternal  or  foetal  origin, 
are  responsible  for  the  increase  in  the  amount 
of  amniotic  fluid.  In  the  foetus  obstruction 
in  the  circulatory  system,  or  in  the  umbilical 
cord,  has  often  been  noted. 

According  to  Bar,  syphilis  of  the  foetal  liver 
and  spleen  is  often  associated  with  hydramnios. 
Inflammatory  changes  in  the  placenta  and 
decidua  mav  also  orive  rise  to  increased  transu- 
dation  of  flviid.  In  many  cases  the  foetus 
shows  evidence  of  malformations  such  as 
hydrocephalus,  spina  bifida,  talipes,  etc. 

It  has  also  been  observed  that  hydramnios 
is  frequently  present  in  twin  pregnancy. 

Symptoms.  These  are  the  result  of  uterine 
distension ;  if  the  fluid  increases  slowly,  few 
symptoms  are  produced.  In  the  rare  cases  of 
acute  hydramnios,  pressure-effects  may,  how- 
ever, become  very  severe,  causing  difficulty  of 
respiration  and,  unless  relieved,  some  of  these 
cases  terminate  fatally. 

On  palpation  fluctuation  is  readily  detected, 
but  it  is  often  difficult  to  feel  the  body  of  the 
foetus.  If  labour  comes  on  the  pains  are  usually 
weak,  owing  to  the  stretching  of  the  muscular 
fibres  and,  as  a  result,  there  is  a  great  liability 
to  post-partum  hsemorrhage. 
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Diagnosis.  As  a  rule  there  is  little  difficulty 
in  recognizing  the  existence  of  hydramnios. 

It  is  important,  however,  to  bear  in  mind 
that  ascites  during  pregnancy  may  closely  re- 
semble it,  as  also  the  presence  of  an  ovarian 
cystic  tumour,  or  even  a  distended  bladder. 
In  rare  instances  a  fibro-cystic  tumour  of 
the  uterus  may  resemble  hydramnios,  but  in 
these  cases  the  usual  signs  of  pregnancy  are 
absent. 

Treatment.  Slight  cases  do  not  require  any 
active  measures.  If,  however,  the  pressure 
symptoms  are  severe,  the  artificial  termination 
of  pregnancy  must  be  undertaken,  preferably 
by  puncture  of  the  membranes.  This  is  usually 
followed  by  contractions  of  the  uterus  and 
speedy  delivery. 

Oligo-hydramnios. — By  this  term  is  under- 
stood a  scanty  amount  of  liquor  amnii,  which, 
indeed,  may  be  almost  completely  absent. 
This  is  usually  associated  with  malformations 
of  the  foetus  and  placenta.  As  the  result  of 
the  small  amount  of  amniotic  fluid  the  sac  is 
contracted  and  adhesions  are  liable  to  form. 
These  may  become  stretched  into  bands  and  t 
are  responsible  for  many  cases  of  intra-uterine 
amputation  of  foetal  limbs.  Frequently  the 
death  of  the  foetus  occurs. 

It  is  not  possible  to  diagnose  this  condition 
during  pregnancy. 

Hydrorrhoea  Gravidarum. — This  is  character- 
ized by  the  discharge  of  watery  fluid  during 
pregnancy.  The  flow  commences  sometimes 
as  early  as  the  third  month,  but  more  commonly 
in  the  later  months.  It  usually  comes  away  as 
a  continuous  stream,  but  may  at  times  be 
retained  in  the  uterus,  forming  cysts,  which 
are  evacuated  at  intervals. 

The  origin  of  the  fluid  is  somewhat  obscure. 
It  is  usually  attributed  to  hj'perplasia  of  the 
decidual  glands,  the  secretion  being  poured 
out  between  the  decidua  vera  and  reflexa.  It  i 
is  possible  that  in  some  cases  the  fluid  is  derived  | 
from  the  amniotic  cavity,  this  membrane 
being  for  some  reason  permeable  to  its  own 
fluid. 

In  rare  instances  fluid  may  also  collect  between 
the  chorion  and  the  amnion. 

Symptoms.  These  consist  in  the  escape,  at 
intervals  or  almost  continuouslj%  of  a  serous 
fluid,  sometimes  sanguineous  and  usually  con- 
taining albumen. 

Little  effect  is  produced  on  the  health  of  the 
patient,  who  suffers  only  from  the  inconvenience. 

The  diagnosis  presents  no  difficulty. 

Treatment.  We  possess  no  power  of  thera- 
peutic control  over  this  condition.  It  is  gener- 
ally advised  that  the  patient  should  rest  as  much 
as  possible,  and  that  vaginal  douches  should 
be  given  to  avoid  any  irritation. 
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FIBRO-MYOMATA    OF    THE    UTERUS   AND 
PREGNANCY 

The  figures  pubHshed  by  Pinard,  based  upon 
a  large  series  of  cases,  show  that  the  proportion 
of  myomata  in  pregnant  women  amounts  to 
a  little  under  one  per  cent.  Out  of  14,000 
patients,  eighty-four  had  tumours  in  the  uterus. 
Of  these,  sixty-four  had  natural  delivery, 
thirteen  premature  labour.  Abortion  occurred 
in  five  cases  only;  three  cases  ended  fatally. 
Similar  figures  have  been  recorded  by  Pozzi, 
Schauta  and  others.  Thus  a  general  agreement 
of  opinion  exists  in  view  of  these  facts,  that  in 
the  great  majority  of  cases  fibro-myomata  cause 
little  anxiety  during  pregnancy,  labour  or  the 
puerperium. 

At  the  same  time  many  instances  are  recorded 
in  literature  in  which  various  serious  complica- 
tions have  arisen  at  all  stages  of  this  process. 
Much  depends  uj)on  the  situation,  the  size  and 
character  of  the  tumour.  There  is  no  doubt 
that  a  fibro-myoma  almost  invariably  becomes 
much  enlarged  during  pregnancy,  partly  as  a 
result  of  oedema,  partly  associated  with  hyper- 
trophy, increased  vascularity,  and  a  tendency 
to  retrogressive  changes. 

The  position  of  the  tumour  is  the  most 
important  feature.  Suhyeritoneal  myomata 
growing  from  the  upper  portion  of  the  uterus, 
unless  they  attain  a  large  size,  rarely  produce 
any  difficulty.  Acute  torsion  may,  however, 
occur,  with  the  development  of  peritoneal 
symptoms  and  the  formation  of  adhesions. 
Tumours  projecting  into  the  uterine  cavity, 
submucous  in  type,  often  interfere  with  the  area 
of  placental  attachment  and  may  become 
polypoid  in  the  later  months.  This  is  often 
associated  with  degenerative  changes  and  may 
be  followed  by  ahortioyi.  Intramural  tumours, 
though  growing  rapidly,  frequently  lose  their 
definite  outline  and  are  stretched  out  in  the 
wall  of  the  uterus.  Hence  they  may  not  be 
easy  to  recognize. 

The  most  serious  complications  arise  from 
tumours  developing  in  the  cervix  and  lower 
segment  of  the  uterus  or  invading  the  broad 
ligaments.  These  tend  to  displace  the  foetus, 
leading  to  various  types  of  malpresentations. 
Under  these  conditions  pressure  symptoms  occur 
on  the  bladder  and  lower  bowel.  Pain  may  also 
be  very  severe  from  pressure  on  the  pelvic 
nerves. 

There  is  also  no  question  as  to  the  liability 
of  myomata  undergoing  retrogressive  changes, 
especially  those  associated  with  the  term  "  red 
or  carneous "  degeneration.  Many  cases  of 
this  type  have  been  recorded  by  Fairbairn, 
Bland-Sutton,  and  others.  They  almost  in- 
variably cause  abdominal  pain  and  feelings  of 
illness,  together  with  rising    temperature  and 
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signs  of  toxcemia.  In  some  instances  bacterio- 
logical examination  has  revealed  the  presence 
of  micro-organisms.  These  tumours  certainly 
predispose  to  grave  infection.  Winter  in  his 
work  calls  attention  to  the  occurrence  of  in- 
version of  the  uterus  as  a  rare  complication, 
caused  by  a  submucous  polypoid  myoma. 

It  is  thus  clear  that  while  many  cases 
with  even  multiple  tumours  progress  normally 
through  pregnancy,  labour  and  the  puerperium, 
there  are  also  a  considerable  number  in  which 
the  assistance  of  an  operation  is  required. 
Such  are  those  in  which  the  tumour  is  firmly 
impacted,  and  probably  adherent  in  the  pouch 
of  Douglas,  or  lies  between  the  anterior  wall 
of  the  uterus  and  the  bladder.  Under  these 
circumstances  delivery  of  a  living  child  by 
the  natural  passages  is  usually  impossible. 
There  is  further  considerable  risk  of  the  develop- 
ment of  intestinal  obstruction,  with  its  dangers. 
The  difficulty  of  evacuating  the  bladder  may 
also  lead  to  cystitis,  followed  now  and  again  by 
ascending  infection  to  the  kidney  and  pyelo- 
nephritis. 

Diagnosis.  In  many  cases  the  recognition 
of  the  existence  of  a  fibro-myoma  during 
pregnancy  presents  no  difficulty.  The  irregular 
shape  of  the  fundus  and  the  frequent  displace- 
ment of  the  cervix  strongly  suggest  the  presence 
of  a  tumour.  Subperitoneal  myomata  also 
are  as  a  rule  quite  obvious  on  careful  palpation 
of  the  abdomen.  In  some  cases  myomata  grow 
rapidly  during  pregnancy,  and  the  coexistence 
of  the  two  conditions  can  only  be  solved  by 
waiting  for  a  time  before  coming  to  a  definite 
conclusion. 

A  solid  tumour  of  the  ovary,  especially  if 
this  is  impacted  in  the  pelvis,  may  also  be 
difficult  to  distinguish  from  a  myoma. 

The  cases  in  which  a  myoma  grows  from  the 
post^erior  wall  and  is  stretched  out  by  the 
enlarging  uterus  may  be  difficult  to  differentiate. 

In  doubtful  cases  much  assistance  is  afforded 
by  an  examination  under  ansesthesia,  not 
omitting  to  make  a  digital  investigation  of  the 
rectum. 

The  possibility  of  an  extra-uterine  gestation 
sac  being  mistaken  for  a  myoma  must  also  be 
borne  in  mind. 

Treatment.  It  is  well  known  that  fibro- 
myoma  may  exist  throughout  pregnancy  and 
labour  without  producing  any  symptoms.  In 
these  circumstances,  provided  that  there  is  no 
obvious  obstruction  to  delivery  of  the  foetus, 
no  operative  treatment  is  required. 

If,  however,  the  tumour  is  obstructing  the 
pelvic  canal,  or  is  undergoing  degenerative 
changes,  treatment  should  certainly  be  under- 
taken without  loss  of  time. 

If  the  impaction  is  entirely  mechanical,  an 
attempt  may  be  made  to  elevate  the  tumour 


out  of  the  pelvis  under  anaesthesia.  This, 
however,  is  rarely  successful,  and  is  not  free  from 
risk  of  injuring  the  tumour  in  the  course  of  the 
necessary  manoeuvres.  As  a  rule  abdominal 
section  gives  the  most  satisfactory  results. 

After  opening  the  abdomen,  a  decision  must 
be  made  as  to  the  suitability  of  removing  the 
tumour,  or  performing  hysterectomy.  If  the 
tumour  is  single  and  readily  exposed,  good 
results  have  been  obtained  by  myomectomy. 
Even  if  the  incision  exposes  the  decidua,  careful 
suturing  may  enable  gestation  to  continue  to 
full  term,  as  in  a  case  referred  to  by  Dr.  Wallace. 

If  the  tumours  are  multiple  and  the  child  is 
not  viable,  the  path  of  safety  lies  in  hysterec- 
tomy, either  supravaginal  or  total,  according 
to  the  anatomical  relations  of  the  growth. 

If  a  large  tumour  exists  and  no  urgent 
symptoms  develop,  full  term  should  be  awaited. 
The  living  child  may  then  be  delivered  by 
Ccesarean  section,  followed  by  a  complete 
hysterectomy.  Experience  has  sho^vn  this  to 
be  the  safest  procedure.  I  have  seen  one  case 
only  of  this  tjrpe  in  which  a  large  tumour  of 
the  lower  uterine  segment  completely  prevented 
the  child  reaching  the  pelvis,  the  body  lying 
above  the  level  of  the  umbilicus  in  a  transverse 
position.  The  result  was  satisfactory  to  mother 
and  child. 

It  is  a  rare  event  for  vagmal  removal  of  a 
myoma  to  be  advisable  during  pregnancy  or 
labour.  This  could  only  be  suitable  if  the 
growth  were  poh^oid  or  undergoing  necrosis 
whilst  projecting  into  the  uterine  cavity,  or  in 
the  rare  cases  of  cervical  tumour. 

Fibro-Myoma  during  the  Puerperium.  —  In 
many  instances  this  progresses  normally,  and 
generally  if  the  tumour  escapes  the  risks  of 
infection  a  marked  diminution  in  its  size  is 
subsequently  to  be  noted. 

At  the  same  time  it  must  be  remembered  that 
there  is  a  real  danger  of  infection  of  the  tumour 
arising  after  delivery. 

In  three  cases  under  my  observation  total 
abdominal  hysterectomy  was  performed,  and 
once  vaginal  hysterectomy,  for  suppuration 
of  myomata  at  periods  varying  from  three  to  six 
weeks  after  delivery.  All  made  satisfactory 
recoveries. 

Ovarian  Tumours  and  Pregnancy. — The  pre- 
sence of  an  ovarian  tumour  is  a  serious 
complication  of  pregnancy.  In  view  of  the 
frequency  of  these  tumours,  it  is  remarkable 
how  seldom  they  are  met  with  in  association 
with  pregnancy.  McKerron  concludes  from 
an  analysis  of  observations  by  various  writers 
that  the  proportion  is  1  in  2,500  cases  of  preg- 
nancy. Cripps  in  a  series  of  182  ovarian  tumours 
had  only  two  cases  of  pregnancy.  M\'^  personal 
experience  comprises  eleven  cases,  in  all  of 
which  operation  was  performed. 
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Although  pregnancy  exerts  no  influence  on 
the  origin  or  rate  of  growth  of  ovarian  tumours, 
it  much  increases  the  liability  to  change  in 
them. 

Of  these  torsion  of  the  pedicle  is  the  most 
important.  McKerron  finds  this  to  occur  in 
twelve  per  cent,  of  cases.  In  other  instances 
the  tumour  becomes  impacted  in  the  pelvis, 
producing  pressure  symptoms  of  varying 
severity. 

Rupture  of  the  cyst  occurs,  often  secondary 
to  acute  torsion  of  the  pedicle,  and  may  result 
in  severe  intraperitoneal  haemorrhage. 

Suppuration  and  necrosis  rarely  develop 
during  pregnancy,  but  frequently  arise  in  the 
puerperium  as  a  result  of  injury  during  delivery 
and  consequent  infection. 

The  tumour  is  usually  of  moderate  size,  and 
proportionately  often  the  tumour  is  a  dermoid 
cyst.  This  is  proljably  due  to  the  comparatively 
smaU  size  of  these  tumours  and  their  slow  growth, 
which  causes  them  to  escape  notice  unless 
pregnancy  or  some  complication  occurs. 

In  862  cases  201  were  ovarian  dermoids,  i.  e. 
a  frequency  of  twenty-five  per  cent.  (McKerron). 

There  is  also  a  certain  tendency  to  spontaneous 
interruption  of  pregnane}^  in  these  cases.  Thus 
Sir  J.  Williams  found  that  abortion  or  pre- 
mature labour  took  place  in  58  out  of  461 
pregnancies,  that  is  12*5  per  cent,  of  cases.  i 

The  diagnosis  of  an  ovarian  cyst  "nith  preg-  ' 
nancy  rarely  presents  any  gross  difficulty.  If 
the  tumour  is  situated  in  the  pelvis  or  between 
the  layers  of  the  broad  ligament  it  is  readily 
detected  by  the  displacement  of  the  cervix  and 
uterus  thereby  produced. 

If  the  tumour  is  above  the  brim  it  is  usually 
easy  to  palpate. 

There  is  a  possibility  of  an  ovarian  tumour 
being  simulated  by  a  retroflexed  gravid  uterus 
or  even  by  an  hsematocele.  The  history  is, 
however,  different,  and  if  necessary  an  examina- 
tion under  anaesthesia  will  settle  the  question. 

Prognosis.  This  is  on  the  whole  excellent, 
as  once  the  tumour  is  recognized  suitable 
treatment  is  now-a-days  always  adopted. 

Treatment.  There  should  be  no  hesitation 
in  promptly  removing  any  ovarian  tumour 
during  pregnancy,  even  if  no  definite  symptoms 
are  present. 

The  results  obtained  have  been  most  favour- 
able as  to  life,  and  in  a  large  proportion  of 
cases  pregnancy  has  continued  to  full  term 
without  interruption. 

The  abdominal  route  should  be  almost 
invariably  selected.  If,  however,  the  tumour 
is  small  and  lies  low  dowTi  in  the  pouch  of 
Douglas,  good  results  have  been  obtained  by 
vaginal  section  during  pregnancy. 

Carcinoma  of  the  Cervix  in  association  with 
Pregnancy. — This  is  a  somewhat  rare  complica- 


tion, occurring  not  more  than  once  in  two 
thousand  cases. 

Pregnancy  may  exist  along  with  carcinoma 
of  the  cervix,  or  the  disease  may  arise  in  the 
course  of  gestation.  The  progress  of  pregnancy 
is  not,  as  a  rule,  mterfered  with,  though  pre- 
mature labour  is  not  uncommon. 

Almost  always  the  growth  of  cancer  is  very 
rapid  during  pregnancy. 

Symptoms.  These  are — irregular  bleeding, 
with  watery  discharge,  which  often  becomes 
offensive. 

The  diagnosis  is  usually  made  without  any 
difficulty.  The  cervix  is  often  hard  ui  the 
early  stages,  and  in  questionable  cases  the 
friability  test  should  always  be  tried. 

Treatment.  The  induction  of  abortion  or 
premature  labour  should  be  avoided,  owing  to 
the  risk  of  infection. 

In  the  early  months,  up  to  the  fourth  month, 
the  most  suitable  treatment  is  vaginal  hysterec- 
tomy. If  the  condition  is  only  discovered  at 
the  time  of  labour,  the  course  depends  upon 
the  extent  to  which  the  cervix  is  invaded.  If 
the  affection  is  limited,  the  cervix  dilates  and 
the  child  is  readily  dehvered. 

If,  however,  the  cervix  is  deeplj^  involved  in 
the  growth,  severe  lacerations  result  from  the 
passage  of  the  child's  head,  which  may  be 
followed  by  infection  of  the  cellular  tissue. 

In  advanced  cases  at  full  term  Caesarean 
section  should  be  performed,  as  this  affords  a 
reasonable  prospect  of  obtaining  a  living  child. 
This  should  be  supplemented,  if  possible,  by 
an  abdominal  hysterectomy,  an  effort  being 
made  to  remove  the  growth  completely. 

Mucous  or  Fibroid  Polypi.  —  In  exceptional 
cases  a  tumour  of  this  type  grows  from  the  cer- 
vix during  gestation.  This  results  in  irregular 
bleeding,  often  associated  wdth  profuse  watery 
or  mucoid  discharge. 

The  condition  is  readily  detected  by  vaginal 
examination. 

The  treatment  is  simple,  and  consists  of 
division  of  the  pedicle  and  gauze  packing  of  the 


vagma. 
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ABDOMINAL   AFFECTIONS   DURING 
PREGNANCY 

Hernia. — Ectasia  of  the  recti  muscles  is  often 
present  during  pregnancy  and,  as  the  uterus 
enlarges,  the  separation  of  the  muscles  becomes 
very  Mide. 

Umbilical  hernia  is  also  much  aggravated 
during  pregnancy. 

On  the  other  hand,  inguinal  and  femoral 
hernias  may  diminish  in  size  and  even  tem- 
porarily disappear. 

Hernia  of  the  uterus  into  the  sac  of  an  inguinal 
or  femoral  hernia  is  extremely  rare,  and  usually 
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requires  the  induction  of  abortion  or  hysterec- 
tomy. 

Appendicitis  and  Pregnancy.  —  There  is  no 
reason  to  beheve  that  pregnancy  predisposes 
to  the  development  of  appendicitis,  although 
the  disease  in  its  anatomical  relations  is  some- 
what influenced  by  the  enlargement  of  the  uterus. 
The  symptoms  present  no  special  cliaracteristics, 
although  in  the  later  months  the  increased  size 
of  the  uterus  may  lead  to  difficulty  in  recognizing 
the  exact  situation  of  the  inflammatory  area 
in  the  abdomen. 

In  some  cases  of  pelvic  appendicitis  a  collec- 
tion of  pus  forms  in  the  pouch  of  Douglas.  This 
is  usually  treated  satisfactorily  by  vaginal 
incision  and  drainage. 

If  appendicitis  is  of  the  abdominal  type  the 
wisest  course  is  the  immediate  removal  of  the 
appendix  by  abdominal  section. 

In  one  case  under  my  observation  the 
symptoms  were  those  of  general  peritonitis 
developing  at  the  end  of  five  months'  gestation. 
Abdominal  section  revealed  a  gangrenous  ap- 
pendix, Avhich  was  removed  Avithout  difficulty. 
The  distended  coils  of  bowel  Mere  drained  by 
incision,  a  large  quantity  of  fluid  faeces  being 
evacuated.  The  incision  in  the  bowel  was  then 
sutured;  the  patient  made  an  uneventful 
recover}'^  without  interruption  of  pregnancy. 

Cholecystitis. — This  in  an  acute  form  has  been 
occasionally  observed  in  pregnancy,  or  in  the 
puerperium,  and  has  been  mistaken  for  peritoni- 
tis. It  is  usually  a  sign  of  the  presence  of 
gall  stones,  and  the  diagnosis  may  be  made 
by  the  consideration  of  the  previous  history  of 
the  patient.  Prompt  surgical  treatment  is 
required  for  this  condition. 

Pyelitis. — This  is  not  an  uncommon  complica- 
tion of  pregnancy,  commencing  in  the  later 
months  as  a  rule. 

The  symptoms  come  on  suddenly  and  are 
characterized  by  a  high  temperature,  often  with 
a  rigor  and  bladder  irritation  and  pain,  usually 
on  the  right  side  in  the  kidney  area.  The 
temperature  commonly  continues  elevated  and 
of  a  remittent  type.  The  kidney  can  usually 
be  felt,  enlarged  and  sensitive;  for  some 
reasons  it  is  usually  the  right  kidney  which  is 
afFected. 

The  urine  contains  a  large  quantity  of 
pus. 

The  condition  is  probably  due  to  the  result  of 
the  enlarging  uterus   more   or  less  completely 
locking  up  the  ureter  by  pressure. 

In  addition  to  this,  there  must  be  bacterial 
invasion.  The  l)acillus  coli  is  the  organism 
most  often  found,  but  streptococci  and  gonococci 
have  also  been  observed  on  the  urine. 

The  infection  may  ascend  from  the  bladder, 
but  it  is  possible  it  also  arises  from  the  bowel. 

The  mild  cases  may  recover  under  suitable 


treatment,  but  the  severe  ones  continue  through- 
out pregnancy  and  may  terminate  in  pyo- 
nephrosis. 

Diagnosis.  This  can  be  readily  made  by 
careful  study  of  the  history  of  the  attack,  by 
the  character  of  the  urine,  and  by  the  swelhng 
and  tenderness  over  the  kidney. 

Treatment.  This  should  include  absolute 
rest,  milk  diet,  and  alkaline  mineral  waters. 

With  regard  to  drugs,  urotropine  should  be 
given,  several  times  a  day,  in  five  to  ten  grain 
doses,  also  citrate  of  x:)otash,  which  is  inimical 
to  the  bacterium  coli. 

If  no  improvement  occurs,  premature  labour 
should  be  induced,  as  this  is  always  followed  by 
great  relief  to  the  symptoms. 

Varicose  Veins  during  Pregnancy.  —  Various 
forms  of  varices  are  met  with  during  pregnancy, 
as  the  result  of  compression  exerted  by  the 
enlarging  uterus. 

Vulva. — The  venous  trunks  increase  greatlj'' 
in  size,  especially  in  the  labia  majora,  often 
causing  oedema,  which  may  be  severe.  There 
is  also  a  possibility  of  rupture  of  one  of  the 
veins,  which  is  followed  by  severe  hsemorrhage. 

In  other  cases  heematoma  may  form,  either 
during  pregnancy  or  labour,  and  may  attain 
an  enormous  size. 

Treatment.  If  hsemorrhage  occurs,  an  ice 
bag  should  be  apphed,  together  with  firm 
pressure  by  a  pad  on  the  vulva. 

In  some  cases  it  may  be  possible  to  pass  a 
ligature  beneath  the  vein  and  so  control  the 
bleeding. 

Lower  Extremities. — If  a  patient  has  varicose 
veins  in  the  legs,  these  almost  always  become 
aggravated  during  the  later  months  of  pregnancy. 
They  are  most  frequent  in  the  left  leg,  and  may 
attain  great  size. 

The  symptoms  are  those  of  discomfort  and 
dragging  pain,  with  incapacity  for  muscular 
exertion.  The  veins  rapidly  diminish  in  size 
after  delivery,  but  there  is  a  marked  tendency 
to  recurrence  in  subsequent  deliveries. 

Treatment.  The  only  efficient  rehef  is  afforded 
by  rest  in  bed  with  elevation  of  the  lower  limb. 
It  may  also   be   advisable   to  apply  an  elastic 


bandage. 
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DISEASES    COMPLICATING    PREGNANCY 

The  association  of  pregnancy  with  many 
affections  exerts  a  modifying  influence  on  their 
course.  The  general  tendency  is  for  diseases 
to  be  aggravated  during  this  period,  owing  to 
the  increased  demands  which  are  made  on  the 
general  metabolism  of  the  body. 

In  all  acute  infective  diseases  there  is  a  great 
liability  to  abortion  or  premature  labour. 

Smallpox  occurring  in  pregnancy  is  particu- 
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larly  serious,  and  has  always  been  attended  by 
a  high  mortality. 

Scarlet  Fever  appears  to  have  little  liability  to 
attack  women  during  pregnancy,  and  many 
authorities,  including  Olshausen,  have  main- 
tained that  pregnancy  affords  a  certain  degree 
of  immunity  from  the  disease. 

If  scarlet  fever  develops,  and  especially  if 
attended  with  a  high  temperature,  abortion 
usually  ensues. 

Typhoid  Fever  is  a  grave  complication  of 
pregnancy;  the  high  degree  of  pyrexia  and 
exhaustion  frequently  leads  to  abortion  or 
premature  labour.  The  bacilli  have  also  been 
found  to  invade  the  blood  stream  of  the  foetus. 

Acute  Pneumonia  is  much  aggravated  by  the 
existence  of  pregnancy,  especially  if  it  arises 
in  the  later  months.  The  enlargement  of  the 
uterus  tends  to  increase  the  dyspnoea  and  the 
strain  on  the  heart  muscle.  The  foetus  usually 
dies  in  the  early  stages,  and  it  is  worthy  of  note 
that  pneumococci  have  been  discovered  in 
the  foetal  circulation. 

Tuberculosis. — A  general  consensus  of  opinion 
exists  that  during  pregnancy  the  progress  of  ; 
tuberculosis  tends  to  advance  rapidly,  and  that 
a    very    directly    injurious    influence    is    thus  i 
exerted.     There  is  little  tendency  to  abortion   , 
or  premature  labour;    moreover  the  disease  is 
very  rarely  indeed  directly  transmitted  to  the 
foetus. 

There  is  much  evidence  that  the  strain  of 
labour  and  the  puerperal  condition  have  also 
a  very  definitely  evil  effect  on  phthisical  in- 
dividuals. It  has  therefore  been  advocated 
that  the  uterus  should  be  evacuated  in  the 
early  months,  especially  if  fever  exists,  if  the 
larynx  is  involved,  or  if  the  patient  is  losing 
strength  in  spite  of  every  care  being  adopted 
(von  Rosthorn). 

Heart  Disease  and  Pregnancy. — There  can  be 
no  question  that  some  disturbance  of  the 
functions  of  the  heart  is  often  present  during  ; 
pregnancy,  although  it  is  also  well  known  that  i 
women  with  marked  valvular  disease  are  often 
capable  of  passing  through  pregnancy  and 
labour  without  any  signs  of  cardiac  inadequacy. 

Much  depends  upon  the  ability  of  the  heart  I 
to  withstand  the  strain  of  gestation.  Failure  \ 
of  compensation  is  particularly  liable  to  take  | 
place  in  the  later  stages.  If  this  becomes  worse,  j 
in  spite  of  suitable  treatment,  the  outlook  is  \ 
grave,  and  the  question  of  the  induction  of 
premature  labour  must  be  seriously  entertained.   : 

Serious    heart    lesions    also    predispose    to   \ 
spontaneous  onset  of  premature  labour.  j 

The  most  dangerous  form  of  valvular  disease 
is  admitted  to  be  mitral  stenosis,  which  often  : 
leads  to  acute  paralytic  distension  of  the  right 
ventricle    immediately  after    delivery,   with   a   j 
fatal  result. 


Aortic  regurgitation,  if  unaccompanied  by 
mitral  disease,  is  not  attended  with  undue 
risk. 

Asthma. — As  a  rule,  asthma  becomes  much 
worse  during  pregnane}^,  and  some  patients 
are  only  liable  to  suffer  from  the  disease  at  this 
time.  Cyanosis,  with  great  difficulty  of  respira- 
tion, may  become  extreme,  especially  in  the 
later  months.  In  these  cases  premature  labour 
should  be  induced  without  loss  of  time.  This 
is,  in  my  experience,  followed  by  complete  relief 
of  the  symptoms. 

Chorea. — This  affection  has  a  definite  tendency 
to  arise  during  pregnancy,  though  it  occurs 
with  relative  in  frequency. 

As  a  rule,  the  symptoms  commence  in  the 
early  months  of  pregnancy,  but  may  arise  at 
any  period,  and  usually  continue  throughout. 

Etiology.  This  is  not  precisely  known.  In 
many  instances  there  is  a  history  of  previous 
attacks  in  childhood,  and  it  occurs  most  often 
in  primiparae  and  in  relatively  young  women. 

Many  cases  are  of  a  mild  type,  but  severe 
cases  may  also  occur,  leading  to  sleeplessness 
and  exhaustion. 

Treatment.  There  is  some  evidence  that  the 
affection  is  of  toxaemic  origin,  and  this  point  of 
view  is  confirmed  by  the  study  of  eleven  cases 
observed  by  Dr.  Shaw,  in  which  eliminatory 
treatment  Avas  followed  by  a  large  measure  of 
success.  This  consists  essentially  in  a  light  diet, 
chiefly  fluid,  rest,  and  saline  purgation. 

In  rare  cases  the  question  of  induction  of 
labour  must  be  considered,  but  the  results 
have  by  no  means  always  been  favourable. 

Nervous  Affections. — Neuralgic  pains  of  various 
types  are  frequently  observed  in  pregnancy. 
This  is  especially  noted  in  the  abdominal  nerves 
and  along  the  sciatic  and  sacral  areas.  They 
are  probably  dependent  upon  the  enlarging 
uterus,  and  persist  throughout  the  later  months 
of  pregnancy. 

Exceptionally  mental  aberration,  such  as 
acute  nervous  depression,  or  even  maniacal 
symptoms,  may  arise  during  pregnancy. 

Acute  Infective  Meningitis.  —  This  is  un- 
doubtedly rare  during  pregnancy,  but,  in  a 
recent  paper,  Commandeur  has  been  able  to 
collect  fifteen  recorded  cases.  The  infection 
is  usually  of  the  purulent  type,  and  the  pneumo- 
coccus  is  the  organism  most  frequently 
present.  This  organism  has  been  detected  in 
the  cerebro-spinal  fluid  by  lumbar  puncture,  as 
also  on  the  surface  of  the  brain  after  death. 

The  symptoms  bear  a  general  resemblance 
to  those  of  eclampsia,  for  which  indeed  it 
is  often  mistaken.  The  patient  complains  of 
severe  headache  and  vomiting,  followed  by 
expulsions. 

The  temperature  is  usually  raised  to  101°  or 
102°.     If    the    patient    survives    a    few    days 
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definite  signs  of  organic  nervous  lesions  arise, 
such  as  incontinence  of  urine,  paresis  of  the 
limbs,  or  unequal  pupils.  These  cases  almost 
invariably  terminate  fatally. 

Syphilis. — The  influence  of  sj^jhilis  in  preg- 
nancy chiefly  depends  upon  the  period  at  which 
infection  takes  place. 

If  the  mother  has  syphilis  at  the  time  of 
conception  the  child  is  practically  always 
infected.  Abortion,  or  premature  labour,  is 
very  likely  to  ensue. 

If  the  mother  is  only  infected  in  the  later 
months  of  pregnancy  the  child  often  escapes 
the  disease.  Foetal  syphilis  may  also  arise 
as  the  result  of  paternal  infection,  as  the  child 
may  show  clear  evidence  of  syphiUs,  whilst  the 
mother  may  have  apparently  escaped  infection 
or,  at  least,  have  had  it  in  a  very  mild  form. 

It  has  long  been  observed  that  in  abortion 
due  to  syphilis  the  date  of  occurrence  is  later 
in  each  succeeding  pregnancy,  so  that  eventually, 
with  gradual  attenuation  of  the  disease,  healthy 
children  may  be  bom. 

If  the  mother  is  known  to  have  syphilis  during 
pregnancy,  she  should  be  immediately  placed 
on  vigorous  anti-syphilitic  treatment,  which 
may  reasonably  be  anticipated  to  exert  a 
favourable  influence  on  the  unborn  child. 

Lead  Poisoning.  —  This  occurs  with  especial 
frequency  in  pregnancy,  as  the  result  of  women 
taking  a  drug  to  procure  the  expulsion  of  the 
ovum.  It  may  also  develop  among  women 
industrially  occupied  with  the  use  of  lead. 

The  effect  of  the  poison,  as  a  rule,  is  to  induce 
abortion  or  premature  labour,  and  observations 
have  also  shown  that  a  large  number  of  children 
are  stillborn,  and  that  those  who  have  survived 
come  to  an  early  death. 

Haemophilia. — This  disease,  as  is  weU  known, 
very  rarely  occurs  in  women.  So  far  as  we 
know  it  has  no  influence  on  gestation,  but  after 
delivery  there  is  a  very  real  risk  of  severe  post- 
partum haemorrhage,  so  that  every  precaution 
should  be  taken  to  control  this. 

Pernicious  Anaemia.  —  This  disease  may  ap- 
pear during  pregnancy,  but  perhaps  more  often 
in  the  puerperium.  It  presents  the  typical 
features  of  severe  ansemia  with  prostration. 
The  red  blood  corpuscles  are  much  reduced  in 
number  and  diminished  in  amount  also  of 
haemoglobin.  This  affection  tends  to  a  fatal 
issue,  though,  occasionally,  good  results  may  be 
obtained  by  suitable  treatment. 

Leucocythaemia. — This  is  very  rarely  met  with 
in  pregnancy,  Ijut  a  certain  number  of  cases 
have  been  recorded. 

The  diagnosis  is  made  by  the  great  increase 
of  leucocytes  in  the  blood  and  the  enlarged 
spleen. 

In  the  cases  published,  premature  labour  has 
often  come  on  spontaneously,  with  good  results. 


This  is  probably  the  wisest  course  to  pursue  if 
the  disease  continues  to  be  progressive. 

A.  W.  W.  L. 

GENERAL  CONSIDERATIONS  OF   MECHANISMS 
AND    PRESENTATIONS 

The  Female  Pelvis. — The  obstetric  or  true 
'pelvis  for  purpose  of  measurement  is  divided 
into  brim,  cavity  and  outlet.  The  part  of  the 
pelvis  above  the  brim,  named  the  false  pelvis, 
admits  of  certain  measurements  which  serve  as 
a  rough  estimate  of  the  bony  canal  through 
Avhich  the  child  has  to  pass.  The  measure- 
ments of  the  false  pelvis  are  easily  taken  by  a 
pelvimeter.  They  are  : — the  interspinous,  ten 
inches ;  the  intercristal,  eleven  inches ;  and  the 
external  conjugate,  eight  inches.  The  inter- 
spinous measurement  is  the  distance  from  the 
outer  border  of  one  anterior  superior  spine  to 
the  outer  border  of  the  other.  The  intercristal 
measurement  passes  between  the  most  distant 
points  of  the  crest  of  the  ihum.  These  points 
lie  two  inches  behind  the  anterior  superior 
spine.  This  diameter  has  been  found  to  be 
about  twice  that  of  the  transverse  diameter  of 
the  brim.  It  is  one  inch  longer  than  the  inter- 
spinous measurement  if  the  pelvis  is  normal  in 
shape,  but  this  ratio  is  less  if  the  pelvis  is 
flattened,  and  in  extreme  cases  of  rickety  pelvis 
the  two  measurements  may  be  equal.  The 
external  conjugate  is  taken  with  the  patient 
Ijdng  on  her  side  or  standing.  It  lies  between 
the  last  lumbar  spine  and  the  central  point  of 
the  upper  border  of  the  symphysis  pubis.  This 
measurement  is  estimated  to  be  three  and  a  half 
inches  more  than  the  true  conjugate  if  the  pelvis 
is  normal,  but  the  \mter  has  found  that  the 
pelvis  may  be  contracted  in  the  true  conjugate 
even  when  the  external  conjugate  measures 
eight  inches. 

A  point  every  practitioner  should  bear  in 
mind  is  that  even  when  all  the  external  measure- 
ments are  normal  there  may  be  contraction 
of  the  antero -posterior  diameter  of  the  brim. 
This  contraction  may  be  enough  to  render 
induction  of  labour  advisable,  therefore  in  all 
cases  of  first  labours  the  internal  as  well  as 
external  measurements  should  be  taken  before 
the  seventh  month  of  gestation.  The  true 
conjugate  is  approximately  estimated  bj'  finding 
the  diagonal  conjugate  and  deducting  therefrom 
liaK  an  inch.  The  diagonal  conjugate  is  taken 
from  the  centre  of  the  rounded  sacral  promon- 
tory to  the  centre  of  the  lower  border  of  the 
symphysis  pubis.  It  measures  five  inches  in 
the  normal  pelvis.  Experience  teaches  that  it 
is  often  difficult  to  reach  the  promontory  -o-ith 
the  two  examining  fingers  even  when  the  head  is 
not  in  the  brim,  but  failure  to  do  so  may  be  taken 
as  a  good  sign,  since  if  contraction  of  even  half 
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an  inch  is  present  the  promontory  is  easily 
reached.  The  articulation  between  the  first  and 
second  sacral  vertebrae  must  not  be  mistaken 
for  the  more  rounded  promontory  higher  up,  or 
too  Hberal  an  estimate  of  the  size  of  the  true 
conjugate  T\ill  result.  If  by  a  sweeping  move- 
ment of  the  examining  fingers  the  sides  of  the 
pelvic  brim  are  easily  reached  it  should  be  taken 
for  granted  that  the  pelvis  is  generally  con- 
tracted. The  measurement  of  the  normal  pelvis 
may  be  shown  in  tabular  form  as  follows  : — 


Diameter,  antero-posterior 


iticliea. 
suboccipito-bregmatic  4 


Conjugate 


Brim 

Cavity 
Outlet 


The  arrow  indicates  the  course  taken  by  the 
passage  of  the  head  during  internal  rotation. 
The  figures  given  are  easily  remembered,  as  it 
will  be  noticed  that  they  make  up  three  measure- 
ments only,  viz  4 J,  4f  and  5. 

The  Foetal  Skull. — Since  the  head  of  the  foetus 
is  the  least  compressible  part  of  the  child,  it  is 
the  most  important  part  of  its  anatomy  from 
the  obstetric  standpoint,  as  it  will  offer  most 
resistance  during  birth.  The  imperfectly  ossified 
membranous  plates  which  make  up  the  vertex 
are  capable  of  a  considerable  degree  of  over- 
lapping as  the  result  of  pressure,  so  that  the 
head  is  rendered  adaptable  to  variable  dis- 
proportions in  size  between  its  own  diameters 
and  those  of  the  maternal  passages. 

The  moulding  of  the  compressible  vertex  by 
pressure  is  well  tolerated  by  the  cerebral  hemi- 
spheres, whilst  the  ganglia  are  protected  by  the 
rigid  base  of  the  skull  from  aU  extracranial 
pressure. 

Eminences,  Sutures,  Fontanelles,  Regions. — 
There  are  two  frontal  and  two  parietal  eminences 
and  one  occipital  protuberance  on  the  cranial 
vault,  whilst  the  facial  landmarks  are  the  chin, 
ears  and  root  of  the  nose  (glabella). 

The  sutures  are  the  frontal  and  sagittal  in  the 
antero-posterior  line,  the  coronal  between  frontal 
and  parietal  bones  and  lambdoidal  suture 
between  the  parietals  and  the  occipital  bone. 

The  fontanelles  are  the  anterior  or  bregma 
which  is  a  large  lozenge-shaped  membranous 
space  between  frontal  and  parietal  bones  at  the 
junction  of  the  sagittal  and  coronal  sutures. 

The  posterior  fontanelle  is  a  small  sulcus 
between  the  parietal  and  occipital  bones ;  it  forms 
the  apex  of  the  lambdoidal  suture. 

Regions.  The  vertex  lies  between  the  anterior 
and  posterior  fontanelles ;  it  is  bounded  laterally 
by  the  parietal  eminences. 

The  sinciput  or  brow  hes  in  front  of  the 
anterior  fontanelle  and  comprises  the  anterior 
parts  of  the  two  frontal  bones. 


transverse 


occipito-frontal 
occipito-mental 
cervico-bregmatic     , 
cervico-vertical 
mento-vertical 
biparietal . 
subparietal       super 

parietal  . 
bitemporal 
bimastoid  and  bixy. 


5 

4 

5i 
3| 


H 


gomatie 


Circumferential,  occipito-mental  . 
occipito-frontal  . 
suboccipito-bregmatic 


.  16 

.  14 

11-12 


The  caput  succedaneum  is  an  cedematous 
swelling  of  the  scalp  covering  the  presenting 
part  and  surrounded  by  the  zone  of  resistance 
or  girdle  of  contact. 

Presentations  and  Mechanisms.  —  The  "  pre- 
senting part  "  is  that  portion  of  the  foetus  which 
Hes  in  the  axis  of  the  parturient  canal.  The 
head  presents  in  ninety-six  per  cent,  of  cases, 
and  normally  the  part  that  Hes  between  the  two 
parietal  eminences  Hes  in  the  centre  of  the 
birth-canal.  In  head  presentations  we  shall 
include  the  vertex,  face  and  brow  varieties. 

Vertex  Presentations.  —  The  position  of  the 
occiput  in  relation  to  the  pelvis  determines  four 
varieties;  we  have: — I.  Left  occipito-anterior. 

2.  Right  occipito-anterior,  when  the  occiput 
points  to  the  left  or  right  iHo-pectineal  eminence. 

3.  Right  occipito-posterior.  4.  Left  occipito- 
posterior,  when  the  occiput  points  to  the  right 
and  left  sacro-iHac  joints  respectively. 

The  mechanism  in  vertex  presentations 
is  described  as  consisting  of  : — 1.  ObHquity. 
2.  Flexion   and  descent.     3.  Internal  rotation. 

4.  Extension.  5.  Restitution  and  external 
rotation. 

1.  Obliquity.  The  long  antero-posterior  dia- 
meter of  the  head  Hes  in  one  or  other  of  the 
oblique  diameters  of  the  pelvis. 

2.  Flexion.  The  normal  attitude  of  the 
entire  foetus  is  one  of  flexion,  so  that  the  chin 
Hes  on  or  near  the  sternum  before  entering  the 
brim ;  as  labour  advances  the  occiput  descends 
below  the  vertex  which  constitutes  the  mechan- 
ism of  flexion.  The  level  at  which  it  begins  will 
vary  with  the  size  of  the  pelvis.  The  less  the 
resistance,  i.  e.  the  larger  the  pelvis,  the  later  it 
occurs.  The  object  of  flexion  is  to  bring  the 
smallest  diameter  of  the  head  across  the  pelvic 
diameter  which  it  occupies,  therefore  the  smaller 
the  pelvis  the  more  marked  is  the  flexion  of  the 
head ;  hence  a  posterior  fontanefle  presentation 
is  one  of  the  indications  of  a  small  round  pelvis. 

3.  Internal  Rotation.  The  object  of  this 
movement  is  to  bring  the  long  diameter  of  the 
head  into  that  of  the  outlet.  As  the  pelvic 
floor  slopes  do-\niwards  and  forwards,  that  part 
of  the  head  which  first  meets  ^^ith  its  resistance 
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will  by  it  be  directed  to  the  front.  If  the  head 
is  sufficiently  flexed  to  cause  the  occiput  to  be 
the  first  to  meet  the  resistance  of  the  pelvic 
floor  it  will  rotate  forward.  Conversely  if 
flexion  be  imperfect  and  the  sinciput  be  the 
first  to  strike  the  sloping  floor,  then  the  sinciput 
v,i.\\  undergo  forward  rotation — the  same  applies 
to  face  and  forehead  according  to  the  degree  of 
extension  in  face  presentations. 

4.  Extension.  This  is  the  movement  by 
which  birth  of  the  head  is  completed,  but  it 
should  not  be  allowed  to  take  place  until  the 
occiput  is  outside  the  vulva.  Flexion  of  the  head 
should  be  maintained  until  the  parietal  emi- 
nences and  occipital  protuberance  is  outside 
the  vulva,  then  the  perineum  is  less  likely  to  be 
torn. 

5.  Restitution  and  External  Rotation.  Directly 
extension  has  freed  the  head,  the  latter  at  once 
swings  back  to  the  normal  position  it  occupied 
before  internal  rotation  had  occurred.  As  soon 
as  internal  rotation  of  the  shoulders  occurs,  the 
fact  is  indicated  by  external  rotation  of  the  head ; 
in  this  movement  the  head  serves  as  an  in- 
-dication  to  the  position  of  the  shoulders,  i.  e. 
when  the  child's  face  looks  towards  the  mother's 
thigh  the  shoulders  are  lying  in  the  antero- 
posterior diameter  of  the  outlet,  and  the  long 
diameter  of  the  thorax  and  breech  will  folloAv 
in  the  conjugate  of  the  pelvic  outlet. 

In  the  L.O.A.  or  first  vertex  presentation 
the  suboccipito-bregmatic  diameter  of  the  head 
lies  in  the  right  oblique  diameter  of  the  pelvis. 
Internal  rotation  takes  place  through  one 
eighth  of  a  circle  from  left  to  right.  The 
shoulders  lie  in  the  left  oblique  with  the  right 
shoulder  anterior  and  the  left  posterior ;  the 
right  shoulder  then  rotates  through  one  eighth 
of  a  circle  from  right  to  left,  i.  e.  it  comes  forward 
under  the  pubic  arch  and  at  the  same  time  the 
head  rotates  externally  in  the  same  direction  as 
that  ill  which  restitution  took  place. 

Mechanism  in  Occipito  -  Posterior  Cases. — 
Owing  to  the  cliikrs  spine  being  apposed  to 
that  of  the  mother  the  attitude  of  flexion  Avhen 
the  head  enters  the  brim  with  the  occiput 
behind  is  imperfect,  and  the  head  may  even 
enter  the  pelvis  mid-way  between  flexion  and 
extension.  Generally,  however,  there  is  suffi- 
cient flexion  present  in  these  cases  to  ensure 
the  occiput  reaching  the  pelvic  floor  before  the 
sinciput,  then  it  rotates  through  the  transverse 
and  oblique  diameters  of  the  cavity  and  comes 
to  lie  under  tlie  pul)ic  arch — having  thus 
rotated  through  three-eighths  of  a  circle  (long 
rotation).  In  addition,  however,  to  the  initial 
drawback  of  imperfect  attitude,  the  mechanism 
of  flexion  is  apt  to  be  interfered  with  by  the 
fact  that  the  biparietal  diameter  of  the  head 
lies  behind  the  oblique  diameter  of  the  pelvis, 
so  that  if  the  liead  is  large  or  the  pelvis  small  it 


may  get  held  sufficiently  firmly  to  prevent  the 
mechanism  of  flexion  occurring,  and  the  occipito- 
frontal diameter  instead  of  the  suboccipito- 
bregmatic  engages.  The  sinciput  on  the 
slightest  degree  of  extension  -vnll  meet  the  sloping 
floor  first,  and  as  a  consequence  will  rotate  to 
the  front  and  a  face  to  pubes  presentation  is  the 
result.  Thus  a  persistent  occipito-posterior 
position  is  established,  and  during  birth  the 
occipito-f rontal  diameter  of  four  and  a  half  inches 
will  distend  the  vulval  outlet  and  endanger  the 
perineum. 

In  a  third  vertex  position,  R.O.P.,  the  internal 
long  rotation  takes  place  from  right  to  left; 
in  the  fourth  position  it  occurs  from  left  to 
right. 

Moulding.  By  pressure  the  occipital  bone 
is  depressed  beneath  the  two  parietals,  thus 
deepening  the  sulcus  known  as  the  posterior 
fontanelle.  One  or  other  parietal  bone  to  a 
slight  degree  becomes  depressed ;  thus  the  shape 
of  the  head  is  altered. 

The  suboccipito-  and  occipito -frontal  dia- 
meter suffer  compression  and  shortening  of 
their  length,  whilst  there  is  compensatory 
elongation  of  the  mento -vertical  diameter. 
This  is  most  marked  in  occipito-posterior 
positions. 

In  anterior  positions  the  caput  succedaneum 
will  be  behind,  and  in  posterior  positions  it  will 
be  in  front  on  the  parietal  bones ;  and  it  vAW  lie 
on  the  anterior  parietal  in  every  case. 

Face  and  Brow  Presentations  and  Mechanisms. 
— Face  presentations  are  generally  met  with 
at  the  begimiing  of  labour,  and  are  caused  by 
difficulty  of  the  head  entering  the  brim ;  hence 
a  first  face  presentation  is  an  extended  first 
vertex.  There  are  four  positions  possible,  the 
chin  being  the  denominator. 


F.  1 
F.  2 
F.  3 
F.  4 


Right  mento -posterior. 
Left  mento-posterior. 
Left  mento -anterior, 
meuto-anterior. 


Right 


As  in  a  vertex  presentation  the  long  axis  of  the 
head  is  usually  in  the  rigid  oblique  diameter ; 
hence  the  first  and  third  positions  are  the  com- 
monest. On  abdominal  examination  the  back 
is  lost  to  palpation  even  when  it  lies  anterior, 
but  the  occiput  is  felt  on  one  or  other  side,  and 
from  it  an  oblique  sulcus  runs  dowaiwards 
towards  the  opposite  side ;  when  extension  is 
incomplete  this  groove  is  horizontal  and  the 
brow  presents. 

When  the  back  is  posterior  the  limbs  are 
palpated  with  ease,  but  of  course  the  occiput 
is  not  so  prominent ;  the  foetal  heart  is,  however, 
heard  more  distinctly. 

As  there  is  difficulty  in  entering  the  brim 
in  a  face  presentation,  the  head  will  he  high  up 
at  the  beginning  of  labour,  and  the  foetal  heart 
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-niU  be  heard  higher  up  than  in  a  vertex.  On 
vaginal  examination  in  the  early  stage  the 
presenting  part  is  high ;  later  the  membranes 
protrude  abnormally,  and  may  rupture  pre- 
maturely ;  later  still  the  facial  landmarks  can  be 
made  out  (chin,  mouth,  orbits) ;  finally  in 
prolonged  labour  the  latter  may  be  obscured 
by  a  caput  succedaneum,  when  the  diagnosis 
will  depend  on  feeling  the  ear,  the  nasal  septum 
or  the  alveolar  ridges. 

Mechanism.  Extension  of  the  head  which 
has  started  at  the  brim  progresses  with  descent 
until  the  cervico-bregmatic  diameter  lies  across 
the  "  girdle  of  contact  "'  with  the  neck  at  one  ' 
extreme  and  the  forehead  at  the  other.  In  full 
extension  the  chin  is  bound  to  be  the  lowest  part, 
and  its  rotation  forrvards  is  certain.  The  head 
is  born  by  flexion,  which  should  not  occur  until 
the  chin  has  passed  the  pubic  arch.  The 
perineum  is  then  stretched  by  the  cervico- 
vertical  diameter  which  measures  four  and  a  half 
inches. 

Incomplete  extension  allows  the  sinciput 
to  reach  the  sloping  pelvic  floor  before  the  chin ; 
the  result  then  is  that  the  sinciput  instead  of  the 
chin  rotates  forward,  the  chin  rotating  into 
the  sacral  hollow  and  rendering  natural  delivery 
of  a  normal  foetus  impossible. 

Management.  Preserve  the  membranes  by 
keeping  the  patient  recumbent  during  the  first 
stage,  and  making  any  vaginal  examination 
vnih.  extreme  care. 

In  the  second  stage  locate  the  chin  and  get 
the  patient  to  lie  on  the  opposite  side  to  that  on 
which  the  chin  is  situated.  If  the  chin  will  not 
rotate  forwards  rotate  the  head  and  trunk  under 
ansesthesia,  then  pull  down  the  chin,  put  on 
forceps  and  deliver.  Failure  to  deliver  by  the 
above  method  necessitates  craniotomy. 

Brow  Presentation  and  Mechanism. — A  brow 
presentation  may  be  considered  as  a  sub  variety 
of  face  presentation,  extension  being  arrested 
half  way,  so  that  the  forehead  and  not  the  chin 
becomes  the  presenting  part.  The  mento- 
vertical  diameter  of  the  head  lies  across  the 
pelvis.  The  head  lies  liigh  in  the  pelvic  brim, 
the  chin  and  occiput  are  felt  at  the  same  level 
in  making  the  pelvic  grip  early  in  labour.  On 
vaginal  examination  the  orbital  ridges  are  felt 
at  one  end  of  the  presenting  part  and  the  bregma 
at  the  other. 

Mechanism.  If  the  head  is  able  to  enter  the 
brim  in  a  brow  presentation  the  mento-vertical 
diameter  of  five  and  a  quarter  inches  will  lie 
in  the  transverse  diameter  of  the  pelvis.  With 
a  small  head  or  a  large  pelvis  the  brow  rotates 
forwards  and  the  occiput  backwards,  the  mento- 
vertical  diameter  is  compressed,  the  occipito- 
frontal diameter  is  elongated  and  the  brow 
bulges  notably.  An  extensive  caput  forms  over 
the  frontal  bones.     The  bulging  brow  presents 


at  the  vulva,  the  face  is  squeezed  against  the 
pubes  and  the  head  is  born  as  foUows  : — 

The  brow  escapes  under  the  pubes,  the  cranial 
vault  and  occiput  escape  over  the  perineum, 
and  lastly  the  face  descends  from  behind  the 
symphysis.  If  the  brow  rotates  into  the  sacral 
hollow  natural  dehvery  cannot  occur. 

Delivery  by  Treatment.  Never  trust  to  the 
chance  of  natural  delivery.  Do  podaHc  version 
early  in  labour,  or  if  unable  to  do  so  convert 
the  presentation  into  a  vertex  by  flexion  or  into 
a  face  by  extension. 

With  fixation  of  the  head  later  in  labour  the 
above  is  impossible ;  put  on  forceps  as  soon  as 
the  cervix  is  sufficiently  dilated.  If  forceps 
fail  craniotomy  must  be  performed. 

Pelvic  Presentations  and  Mechanism.  —  Pelvic 
presentations  include  three  varieties  :  breech, 
footling  and  knee.  When  the  normal  attitude 
of  flexion  is  perfect  the  breech  presentation  is 
complete,  i.  e.  the  feet  lie  close  to  the  breech 
but  a  little  higher  up.  When  the  normal  lie  is 
undone  and  the  legs  are  extended  on  the  thighs 
the  breech  is  said  to  be  incomplete.  Diagnosis 
is  made  by  abdominal  palpation.  The  head  is 
recognized  at  the  fundus  by  the  fact  that  it 
ballots  on  the  spine.  The  foetal  heart  sounds 
are  heard  above  the  i:mbilical  level.  Per 
vaginam  the  membi'anes  rupture  earl}', and  meco- 
nium may  be  recognized.  The  coccyx  and 
ischial  tuberosities  can  be  felt.  The  finger  may 
enter  the  anus,  which  is  distinguishable  from 
the  mouth  by  absence  of  alveolar  ridges. 
Higher  up  the  finger  may  be  made  to  hook 
round  the  groin ;  whereas  in  a  face  the  ear  would 
be  felt.  The  foot  is  recognized  by  the  presence 
of  the  heel,  and  the  toes  are  practically  in  a 
straight  line.  In  the  male  the  scrotum  is  to  be 
recognized. 

Danger.     Foetal  mortality  from  asphyxia. 

Presentations.  Four  are  recognized  : — 1.  Left 
sacro-anterior.  2.  Right  sacro-anterior.  3.  Right 
sacro-posterior.     4.  Left  sacro-posterior. 

The  first  and  third  are  the  commonest 
positions.  The  sacro-tibial  diameter  hes  in  the 
right  oblique  diameter  of  the  pelvis. 

Mechanism.  The  anterior  hip  descends  in 
advance  of  the  posterior  by  a  movement  of 
lateral  flexion.  It  is  thus  the  first  object  to 
strike  the  pelvic  floor,  and  accordingly  will 
rotate  forwards :  it  then  escapes  under  the 
pubic  arch  and  the  posterior  buttock  sweeps  the 
perineum  by  a  movement  of  lateral  extension. 
The  shoulders  lie  in  the  same  oblique  diameter 
of  the  pelvis  as  that  occupied  by  the  bisiliac 
diameter  of  the  child  (hips)  and  will  take  on 
the  same  internal  rotation.  Consequently  when 
the  left  hip  is  being  born  under  the  pubic  arch 
the  left  shoulder  is  ready  to  follow  the  same 
course. 

The  head  enters  the  brim  with  its  long  axis 
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in  the  transverse  diameter;  ■with  descent, 
internal  rotation  occurs  which  brings  the  occiput 
forwards  and  the  chin  points  to  the  sacral 
hollow.  During  birth  the  chin,  face  and  brow, 
pass  in  this  order  over  the  perineum.  In  a  few 
cases  the  after-coming  head  may  turn  with  the 
face  to  the  pubes,  when  deUvery  is  not  quite 
so  easy.  Of  course,  there  will  be  no  caput 
succedaneum,  but  the  scrotum  is  often  much 
swollen  and  ecchymosed. 

Delivery  in  a  Breech  Case.  Keep  the  mem- 
branes intact  as  long  as  possible  by  not  allowing 
the  patient  to  walk  about  during  the  first  stage. 
When  the  trunk  is  born  as  far  as  the  navel  note  i 
the  pulsations  in  the  cord ;  as  long  as  the  heart- 
beat is  strong  do  notliing  beyond  wrapping  up 
the  child's  body  to  protect  it  from  contact  with 
cold  air.  Free  the  hands  as  soon  as  they  can  , 
be  reached.  If  pulsations  fail  use  suprapubic 
pressure  and  carry  the  body  well  forward  by 
seizing  the  child's  pelvis  with  the  right  hand 
and  using  suprapubic  pressure  with  the  left. 
Some  operators  prefer  to  get  an  assistant  to 
make  suprapubic  pressure  downwards  and  back- 
wards and  employ  jaw  and  shoulder  traction 
themselves.  The  child  is  placed  astride  the 
right  arm  and  the  right  index  finger  enters  its 
mouth  and  passes  far  back  in  that  cavity.  The 
left  hand  is  placed  on  the  shoulders  and  the 
index  finger  passes  over  one  shoulder  whilst 
the  middle  finger  passes  over  the  other  close 
to  the  neck.  Traction  can  then  be  employed  , 
in  the  changing  direction  of  the  pehic  axis. 

If  jaw  and  shoulder  traction  fails  forceps  must 
be  employed  for  the  after-coming  head,  for  it 
should  always  be  remembered  that  the  head 
must  be  delivered  in  five  minutes  to  obtain  a 
Hving  cliild. 

When  there  is  delay  in  the  birth  of  the 
buttocks  give  an  ana?sthetic  and  bring  dowTi  a 
leg.  Follow  up  the  anterior  thigh  as  far  as 
the  knee,  pressure  on  the  inner  side  of  the 
knee  will  abduct  the  thigh  and  so  flex  the  leg 
and  bring  the  foot  within  reach,  it  can  then  be 
brought  down  into  the  vagina.  If  the  buttock 
is  impacted  because  the  pelvis  is  small  or  the 
pains  weak,  the  breech  hook  may  be  used  and 
traction  applied  in  the  fold  of  the  groin ;  there 
is  danger  of  fracture  or  dislocation  of  the  femur, 
so  that  wliere  practicable  the  bringing  down 
of  a  leg  is  the  better  practice. 

In  extended  arms  give  an  anaesthetic  and  pass 
the  hand  along  the  back  of  the  child  until  the 
elbow  is  reached,  then  flex  the  forearm  over 
face  and  chest,  choose  the  posterior  arm  first, 
as  there  is  more  room  to  act  in  the  sacral 
holloAv.  If  there  is  delay  at  the  brim  from 
extension  of  the  head,  try  to  flex  it  by  combined 
jaw  traction  and  fundal  pressure;  if  this  fails 
perforate. 

If  the  head  is  extended  in  the  pelvic  cavity  , 


try  to  deliver  with  axis  traction  forceps ;  should 
this  fail  perforation  must  be  performed. 

Transverse  Presentation  and  Mechanism. — 
Transverse  and  oblique  Ues  are  included  under 
the  above  heading — neither  pole  presents,  but 
generally  some  part  of  the  lateral  aspect  of  the 
foetus  hes  in  the  pelvic  axis.  Taking  the 
acromion  process  as  the  denominator,  there  are 
two  positions  to  be  considered  :  Dorso-anterior 
and  dorso-posterior ;  in  the  former  the  normal 
attitude  of  flexion  is  maintained,  in  the  latter 
with  the  child's  spine  towards  the  mother's, 
extension  occurs  and  malposition  of  limbs  is 
common.  Generally  the  head  lies  in  one  iliac 
fossa  and  the  breech  lies  higher  up  on  the 
opposite  side. 

Diagnosis.  The  long  axis  of  the  uterus  lies 
more  or  less  across  the  abdomen ;  the  head  will 
be  felt  to  one  or  other  side  of  the  pelvic  axis. 
Per  vaginam  the  presenting  part  Ues  high  up. 

A  finger-like  bag  of  waters  is  characteristic, 
or  if  the  membranes  are  ruptured,  an  arm 
may  be  felt  through  the  partially  dilated  os. 
Later  on  a  prolapsed  arm  may  be  found  in 
the  vagina  and  the  ribs  and  axilla  may  be  felt ; 
other  points  of  distinction  are  the  angle  of  the 
scapula  and  the  acromion  process. 

Mechanism.  With  a  full-sized  fcetus  this 
does  not  exist ;  in  certain  conditions  [i.  e.  in 
cases  of  very  small  or  macerated  infants), 
natural  expulsion  may  occur  by  : — 1.  Spon- 
taneous version.  2.  Spontaneous  evolution. 
3.  Spontaneous  expulsion  (corpore  conduph- 
catio). 

1.  Spontaneous  Version.  Before  the  mem- 
branes are  ruptured,  strong  pains  have  been 
known  to  push  away  a  shoulder  and  replace 
it  by  head  or  breech. 

2.  Spontaneous  Evolution.  The  head  is  ex- 
tremely flexed,  and  so  is  the  cervical  part  of 
the  spine  (see  drawing,  Eden,  p.  272) ;  this  kiUs 
the  fcetus  from  thoracic  and  abdominal  pressure. 
The  shoulder  and  corresponding  arm  are 
driven  dow'n  by  strong  pains,  and  the  latter 
prolapses  outside  the  vagina.  The  back  acutely 
flexed  next  appears  above  the  perineum,  then 
follow  breech  and  legs,  finally  the  head  and 
remaining  arm  are  born. 

3.  Spontaneous  Expulsion.  This  is  a  rare 
occurrence ;  the  foetus  must  be  very  premature 
or  in  a  state  of  advanced  maceration.  The 
foetus  is  doubled  upon  itself,  and  after  a  shoulder 
has  been  driven  down  the  head  and  chest 
descend  together. 

Delivery  in  Transverse  Presentation.  WTien 
the  malposition  is  detected  early,  instruct  the 
patient  to  he  on  the  side  on  which  the  head  of 
the  child  is  situated ;  this  will  throw  the  breech 
and  fundus  to  that  side  and  cause  the  head 
to  rise  towards  the  opposite  side.  In  tliis  way 
a    mechanism    which    has    been    described    as 
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spontaneous  rectification  may  be  brought 
about,  i.  e.  the  head  may  be  shifted  from  the 
iliac  fossa  and  brought  to  lie  in  the  axis  of  the 
pelvic  brim  by  correcting  uterine  obhquity. 
tVhere  the  lie  is  more  transverse,  such  simple 
treatment  is  no  use,  and  external  cephalic 
version  is  required.  This  is  done  at  the  begin- 
ning of  labour,  i.  e.  before  rupture  of  the 
membranes.  The  head  is  brought  to  lie  over 
the  brim,  the  membranes  are  ruptured  and  a 
tight  binder  apphed.  Internal  version  is  to 
be  employed  where  a  transverse  Lie  persists 
in  spite  of  the  above  modes  of  treatment,  but 
it  must  be  remembered  that  in  cases  where 
there  are  signs  of  tonic  contraction  such  as  a 
high  retraction-ring,  or  where  the  uterus  is  so 
contracted  down  on  the  child  that  the  foetal 
parts  cannot  be  made  out,  internal  version  is 
contra-indicated  for  fear  of  rupturing  the 
uterus;  in  such  cases  embryotomy  must  be 
performed.  C.  L. 

ABNORMAL    PRESENTATIONS 

Abnormal  presentations  of  the  child,  though 
frequently  an  expression  of  contraction  of  the 
pelvis,  may,  however,  occur  independently  of 
any  demonstrable  pelvic  abnormality. 

A  malpresentation  causing  dystocia  is  often 
met  with  in  a  multipara  where  previous  obstetric 
history  is  normal.  There  are  many  pelves,  of 
a  minor  degree  of  contraction,  fully  equal  to 
the  task  of  transmitting  a  full-time  live  child, 
provided  other  variable  factors  in  labour  are 
favourable,  such  as  normal  presentation,  good 
moulding  and  strong  uterine  action  in  the  axis 
of  the  superior  strait;  if,  however,  in  a  later 
labour  a  less  favourable  presentation  occur,  the 
accoucheur  may  at  once  find  himself  face  to  face 
with  a  serious  obstacle  to  delivery.  An  excess 
of  liquor  amnii  or  a  marked  deviation  of  the  axis 
of  the  uterus  from  that  of  the  superior  strait  are 
comparatively  common  causes  of  such  variations 
in  presentation. 

It  is  a  melancholy  reflection  that  in  some  of 
the  worst  cases  of  trauma  and  sepsis  (due  to 
manipulations)  admitted  to  lying-in  hospitals, 
the  patient  is  a  multipara  with  a  record  of  many 
spontaneous  full-time  labours,  and  the  difficulty 
in  these  cases  has  been  found  to  be  due  to  so 
simple  a  cause  as  an  unrecognized  occipito- 
posterior  presentation. 

Another  point  impressed  upon  one  is  that 
in  the  treatment  of  these  abnormal  labours 
there  is  frequently  shown  an  entire  failure  to 
recognize  the  delicate  balance  between  maternal 
and  foetal  interests,  a  just  appreciation  of  which 
must  be  the  first  qualification  of  the  accoucheur. 
This  may  be  exemplified  by  perhaps  the  com- 
monest observation  made  at  a  lying-in  hospital 
in  cases  admitted  in  urgent  labour,  where  a 


medical  practitioner  has  been  endeavouring  for 
several  hours  without  success  to  extract  an 
impacted  occipito-posterior  head,  the  child 
having  died  many  hours  previously.  In  such 
cases  the  routine  use  of  the  stethoscope  might 
have  saved  a  maternal  tragedy.  The  stetho- 
scope is  still  the  most  neglected  instrument  in 
mid^wif ery ;  in  the  author's  opinion  it  has  an 
essential  place  in  the  accoucheur's  bag  and  helps 
him  better  than  any  other  source  of  informa- 
tion to  arrive  at  those  two  most  important 
decisions — when  to  intervene  and  what  form 
of  extraction  to  adopt. 

To  arrive  at  early  and  accurate  diagnosis 
of  presentation  abdominal  palpation  must  be 
carried  out.  It  is  not  possible  in  the  short  space 
of  this  article  to  enter  fully  into  the  precise 
details  of  the  essential  method  of  investigation. 
Fortunately  teaching  authorities  in  the  United 
Kingdom  are  recognizing  the  importance  of 
instructing  the  student  in  mid'uifery  in  lying-in 
wards  where  opportunities  of  obtaining  practice 
in  palpation  occur  daily.  The  author's  experi- 
ence of  abdominal  palpation  is  that  it  is  by  no 
means  so  uniformly  satisfactory  in  its  informa- 
tion as  textbooks  would  lead  one  to  infer. 
Unfortunately  it  is  just  in  the  case  of  the  primi- 
gravida,  where  we  are  most  anxious  to  obtain 
information,  that  the  rigid  parietes  mask  the 
underlying  foetal  parts.  Still  the  general  prin- 
ciple holds  that  the  presentation  should  be 
determined  by  abdominal  palpation  and  con- 
firmed later  by  vaginal  examination.  In  a 
favourable  case  inspection  and  palpation  should 
accurately  determine  the  he,  the  presentation, 
and  the  presence  or  absence  of  engagement  of 
the  presenting  part.  Inspection  alone  of  the 
abdomen  in  the  later  weeks  or  at  term  may  often 
warn  the  accoucheur  of  the  presence  of  abnor- 
malities. Any  marked  departure  from  the 
normal  of  the  contour  of  the  abdomen  in  a 
primigravida  should  be  detected  at  once.  This 
contour  in  a  primigravida  with  muscular  parietes 
is  of  remarkably  little  convexity,  a  fact  which 
frequently  enables  her  to  reach  term  with  the 
pregnancy  unsuspected;  any  increase  in  this 
convexity,  where  the  outline  of  the  abdomen 
approaches  the  hemispherical  in  shape,  must  be 
regarded  as  denoting  some  abnormal  factor 
present,  such  as  a  contracted  pelvis,  twins  or 
hj^dramnios,  and  the  cause  determined  as  soon 
as  possible.  Early  recognition  of  complications 
is  the  key-note  of  modern  midwifery,  and 
frequently  such  complications  may  be  so 
judiciously  treated  as  to  prevent  any  serious 
form  of  dystocia  arising. 

Occipito-Posterior  Presentations.  —  This  mal- 
presentation easily  heads  the  list.  Not  in 
itself  an  insuperable  obstacle  to  delivery,  it  is  still 
the  most  common  abnormahty  that  the  accou- 
cheur has  to  deal  with.     It  is  not  uncommonly 
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associated,  if  neglected  or  undetected,  with  such 
grave  consequences  as  foetal  death,  maternal 
trauma  and  a  septic  puerperium,  the  direct 
result  of  many  needless  examinations  and 
manipulations.  It  is  certainly,  in  the  author's 
experience,  the  most  common  cause  of  difficulty 
in  general  practice.  Its  unfortunate  reputation 
is  easily  explained.  A  hasty  and  incomplete 
vaginal  examination,  unassisted  by  abdominal 
palpation,  detects  the  presence  of  the  head 
apparently  entering  the  pelvic  cavity.  No 
steps  are  taken  to  determine  accurately  the 
precise  spot  on  the  foetal  head  that  is  presenting ; 
a  false  sense  of  security  is  engendered  that  would 
never  have  arisen  had  the  practitioner  encoun- 
tered such  a  marked  departure  from  the  normal 
as  a  shoulder  presentation.  In  the  latter  case 
he  will  at  once  recognize  the  danger ;  if  practised 
in  obstetric  manipulations  he  will  carry  out 
appropriate  treatment,  or  if  he  lacks  this 
experience  or  confidence  he  will  send  for  more 
skilled  assistance.  He  will  at  least  recognize 
the  urgency  of  the  case. 

An  occipito-posterior  presentation  may  be 
diagnosed  accurately  via  the  abdomen  by  the 
association  of  three  cardinal  signs  : — (1)  Irregular 
nodular  foetal  protuberances  felt  occupjdng  the 
anterior  surface  of  the  uterus.  (2)  The  widely 
abducted  thumb  and  index  finger  can  be  made 
to  depress  the  abdominal  wall  immediately 
above  the  pubes  to  an  extent  which  is  impossible 
in  a  first  or  second  vertex.  This  physical  sign 
owes  its  presence  to  the  fact  that  all  occipito- 
posterior  presentations  exhibit  to  a  more  or  less 
degree  some  extension  of  the  head.  Into  the 
resulting  space  between  the  foetal  chest  and  chin 
the  abdominal  wall  may  be  depressed  (Pawlik's 
sign).  (3)  The  conduction  of  the  heart  sounds 
to  one  or  other  flank,  well  away  from  the  mid 
line. 

By  vaginal  examination  the  rhomboid-shaped 
anterior  fontanelle,  with  its  four  entering 
sutures,  is  encountered  by  the  examining  finger. 
Were  the  diagnosis  always  as  simple  as  has  been 
suggested,  it  would  be  hard  to  account  for 
frequent  failure  of  recognition.  Unfortunately, 
if  labour  has  been  in  progress  for  some  hours  with 
the  membranes  ruptured,  many  of  the  bony 
landmarks  are  obscured.  In  these  cases,  as  soon 
as  dilatation  of  the  cervix  permits  a  fuller 
examination  of  the  head,  an  attempt  must  be 
made  to  reach  one  further  landmark  which 
fortunately  is  never  obscured — the  posterior  ear. 
If  the  groove  between  the  ear  and  the  mastoid 
point  backwards  the  occiput  must  be  posterior. 

Complications.  In  what  Avays  may  the 
posterior  position  of  the  occiput  comphcate  the 
various  stages  of  labour  ? 

The  early  complications  noted  are  premature 
rupture  of  the  membranes,  associated  with  a 
long,  tedious,  painful  first  stage,  not  infrequently 


lasting  more  than  twenty-four  hours.  When 
the  expulsive  stage  has  been  reached  the  pains 
are  frequently  below  the  normal  strength,  often 
requiring  the  assistance  of  forceps.  In  addition 
the  mechanism  of  normal  labour  may  be  con- 
siderably modified. 

The  large  majority  of  occipito-posterior 
presentations  terminate  as  occipito-anterior 
deliveries,  as  the  result  of  the  so-called  '"long 
rotation  of  the  occiput  forwards."  Less  com- 
monly (30  cases  out  of  256  occipito-posterior 
presentations)  the  occiput  rotates  backwards 
to  the  sacral  hollow,  influenced  by  the  action  of 
the  pelvic  floor  on  the  occiput,  since  the  head 
is  always  in  these  cases  slightly  extended.  This 
persistent  posterior  position  of  the  occiput  intro- 
duces a  mechanical  difficulty  less  favourable  to 
delivery  than  in  VI  and  V2.  Since  the  occipito- 
frontal diameter  of  the  foetal  skull  has  to  traverse 
the  conjugate  at  the  outlet,  i.  e.  a  foetal  measure- 
ment of  four  and  a  half  inches  instead  of  tlie 
suboccipito-bregmatic  of  three  andthree-C[uarter 
inches  or  suboccipito-frontal  four  inches.  As 
a  result,  delivery  of  the  head  with  the  occiput 
posterior  is  often  associated  with  considerable 
maternal  trauma  of  soft  parts  (vagina,  perineum 
and  anal  orifice). 

If  the  head  be  slightly  above  the  average  size, 
well  ossified  and  therefore  relatively  less  com- 
pressible, impaction  of  the  head  in  the  pelvic 
cavity  may  ensue,  with  the  onset  of  definite 
urgent  signs  and  symptoms  calling  for  immediate 
intervention.  The  phenomena  of  impaction 
call  for  rapid  termination  of  the  labour ;  whether 
by  forceps  or  by  perforation,  being  determined 
very  largely  by  the  value  of  the  foetal  factor. 

Treatment.  The  difficulties  of  occipito-pos- 
terior labours  are  mostly  produced  by  defective 
flexion  of  the  head.  Full  flexion  is  difficult  to 
attain  in  the  hinder  part  of  the  pelvis,  where  the 
biparietal  diameter  exceeds  the  sacro-cotyloid ; 
again,  the  adaptation  of  the  foetal  to  the  mater- 
nal spine  renders  full  flexion  of  the  head  impos- 
sible. It  follows,  therefore,  that  ideal  flexion 
cannot  be  obtained  till  the  occiput  is  directed 
anteriorly  either  by  the  forces  of  labour  or  by 
manual  rotation  of  the  vertex.  Very  little  value 
attaches  to  other  suggested  manoeuvres  for 
furthering  rotation,  such  as  pressing  upwards 
and  backwards  on  the  occiput  during  a  pain. 
It  is  very  frequently  unsuccessful,  means  re- 
peated examinations,  a,nd  is  therefore  unsuited 
for  general  practice.  Direct  traction  down- 
wards on  the  occiput  by  the  vectis  has  passed 
away  with  the  last  generation  of  accoucheurs. 
The  ideal  treatment  is  to  postpone  such  man- 
oeuvres till  an  advanced  stage  in  labour,  when 
they  can  be  followed  by  immediate  delivery, 
spontaneous  or  assisted  by  forceps. 

Let  the  patient  be  tided  over  the  irksome 
.  stage  of  slow  cervical  dilatation  by  sedatives 


OBSTETRICS 


885 


FACE  PRESENTATIONS 


if  necessary  and  ample  nutrition  till  approxi- 
mately full  dilatation  is  reached.  Under  the 
influence  of  chloroform  the  left  hand  is  introduced 
into  the  vagina,  Avhile  the  fingers  and  thumb 
grasp  the  vertex  firmly  and  carry  out  the  rotation 
in  the  appropriate  direction  by  a  movement  of 
pronation  or  supination  of  the  hand.  The 
practitioner  frequently  experiences  now  a  sense 
of  confusion  as  to  Avhich  movement  of  the  hand 
to  adopt,  a  difficulty  largely  caused  by  the  left 
lateral  position  of  the  patient.  There  is,  how- 
ever, nothing  easier  to  calculate  if  he  will  only 
recollect  clearly  whether  it  be  a  third  or  a  fourth 
vertex  he  is  dealing  with.  In  the  former 
(R.O.P.)  the  occiput  must,  to  reach  the  front  of 
the  pelvis,  rotate  along  the  "  upper  "  half  of  the 
pelvis  (that  is,  in  relation  to  the  patient's 
posture) ;  conversely  in  the  V4  (L.O.P.)  traverse 
the  "  lower  "  half  of  the  pelvis  to  be  converted 
into  a  VI. 

Therefore  the  action  of  the  left  hand  in  the 
former  (R.O.P.)  manoeuvre  must  be  in  the 
direction  of  provation.  and  in  the  latter  (L.O.P.) 
the  hand,  in  bringing  the  occiput  to  the  front,  will 
assume  the  position  of  supination.  The  left  hand 
thus  assumes  the  positions  which  are  used  for 
the  introduction  respectively  of  the  right  or 
upper  blade  of  the  forceps  and  the  lower  left 
blade. 

One  final  piece  of  advice  must  be  added. 
Manual  rotation  of  the  head  as  carried  out  in 
this  way  frequently  fails  of  its  object  unless  the 
occiput  be  held  forwards  while  the  forceps 
is  being  applied.  The  rotation  has  only  had 
the  eft'ect  of  producing  cervical  torsion  (unless 
the  movement  has  been  communicated  to  the 
trunk),  with  the  result  that  the  occiput  will 
"twist  "  back  to  its  original  posterior  position 
as  soon  as  the  rotating  force  is  removed.  The 
accoucheur  will  frequently  be  rewarded  by 
feeling  the  head  descend  at  once  to  the  perineum 
when  rotation  has  been  effected.  One  fre- 
quently sees  cases  where  the  foetal  head  has 
descended  at  once  after  rotation,  and  that  in 
cases  where  delivery  with  forceps  has  been 
attempted  for  several  hours  "VAith  the  occiput 
unreduced. 

Brow  and  Face  Presentations.-  -Brow  presenta- 
tions seldom  occur  as  a  cause  of  difficulty,  but 
are  most  frequently  met  with  early  in  labour 
where  the  foetal  head  is  resting  at  the  brim 
in  a  position  of  unstable  equilibrium  midway 
between  flexion  and  extension. 

This  presentation  is  rarely  recognized  abdomi- 
nally, since  neither  occipital  nor  sincipital  foetal 
poles  form  a  prominence  capable  of  recognition 
in  the  hypogastrium. 

By  vaginal  examination  one  or  other  frontal 
eminence  presents,  and  at  the  periphery  of  the 
presenting  area  can  be  felt  at  opposite  poles 
the  orbital  ridges  and  the  anterior  fontanelle. 


Early  diagnosis  of  brow  presentation  by  the 
vaginal  route  is  difficult,  the  presenting  part 
being  frequently  mistaken  for  the  vertex. 

The  diameter  of  engagement  in  this  presen- 
tation is  the  "maximum"  or  mento- vertical 
diameter,  five  and  a  half  inches,  rendering  pro- 
gress through  the  pelvic  cavity  an  impossibility 
if  the  head  be  of  average  size. 

Mechanism  may  be  dismissed,  since  only  an 
undersized  head  can  traverse  the  pelvis  in  this 
position. 

Under  observation  brow  presentations  are 
essentially  unstable  and  frequently  undergo 
change  either  in  the  direction  of  flexion  or 
increased  extension  leading  to  face  presentation, 
the  latter  being  the  more  frequent.  These  two 
natural  terminations  suggest  the  treatment. 
Early  in  labour,  before  the  presenting  part  has 
entered  the  pelvis,  attempts  may  be  made  by 
abdomino-vaginal  manipulations  to  push  up  the 
sinciput,  at  the  same  time  endeavouring  to  push 
the  occiput  doA^mwards  from  above.  This  ma- 
noeuvre is  seldom  successful.  Again,  if  the 
presenting  part  is  well  engaged  in  the  brim,  an 
attempt  may  be  made,  if  there  is  no  marked 
pelvic  contraction,  to  induce  face  presentation 
by  furthering  the  extension  of  the  head.  As  a 
general  rule,  however,  the  best  treatment  ^^i.\l 
consist  in  carrying  out  internal  version  as  soon 
as  the  cervix  is  fully  dilated  and  terminating 
the  labour  as  a  breech.  If  the  labour  be  too 
advanced  to  warrant  internal  version,  an  attempt 
should  be  made  to  induce  a  vertex  or  face  and 
deliver  -udth  forceps.  Failing  this  there  is  no 
alternative  but  to  perforate  the  head.  If  pelvic 
contraction  coexist,  with  a  record  of  difficult 
labours  and  still-birth,  the  accoucheur,  influ- 
enced by  the  obstetric  history,  should  not  forget 
the  advantages  of  a  surgical  termination  of  the 
labour  by  Caesarean  section. 

Face  Presentations  result  when  there  is  com- 
plete extension  of  the  head  upon  the  spinal 
column,  the  occiput  being  in  contact  with  the 
lower  cervical  spines  and  in  extreme  cases 
encroaching  on  the  interscapular  area.  Many 
causes  may  contribute  to  this  presentation,  both 
foetal  and  maternal.  The  fact,  however,  that 
it  is  so  seldom  encountered  before  the  onset  of 
labour  narrows  its  causes  generally  to  some 
abnormality  in  connection  with  the  maternal 
passages.  Face  presentations  should  always 
excite  suspicion  of  some  pelvic  abnormality,  tlae 
most  frecfuent  being  flattening  of  the  pelvis. 
Face  presentation  in  itself  (with  the  sole  excep- 
tion of  the  persistent  mento-posterior  position) 
does  not  directly  add  to  the  maternal  risk.  The 
dangers  of  this  presentation  are  those  of  the 
frequently  associated  pelvic  contraction.  It  is 
the  first  duty  of  the  accoucheur  to  assure  himself 
that  this  is  not  present  in  more  than  a  minor 
degree,  when  experience  shows  he  can  usually 
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adopt  an  expectant  attitude  and  await  a  spon- 
taneous delivery.  Recognition  of  face  pre- 
sentation by  abdominal  examination  is  by  no 
means  difficult  where  the  back  is  directed  to  the 
front.  The  characteristic  occipital  protuber- 
ance at  the  brim,  separated  from  the  back  by  a 
distinct  interval  and  on  the  opposite  side  to  the 
foetal  limbs,  is  easily  recognized. 

Vaginal  examination  frequently  gives  con- 
fusing results  early  in  labour,  the  cheek  may  be 
touched  at  a  high  level  and  mistaken  for  the 
breech.  Later  a  "  caput,"  forming  primarily  over 
the  malar  bone,  may  spread  all  over  the  surface 
of  the  presenting  part  and  obscure  its  outlines. 
Thus  the  oedematous  eyelids  have  been  mistaken 
for  the  scrotum.  Two  landmarks  fortunately 
remain  unobscured.  The  nose,  with  its  absence 
of  loose  areolar  tissue,  remains  as  a  hard  carti- 
laginous nodule  in  the  centre  of  the  presenting 
part,  while  the  mouth,  thoughlargely  obscured  by 
the  oedematous  lips,  alwaj^s  reveals  its  presence 
to  the  examining  finger  by  the  hard  aloeolar  pro- 
cesses. Labour  is  frequently  modified  in  the 
first  stage,  tliere  being  a  marked  predisposition 
to  premature  rupture  of  the  membranes,  with 
attendant  risks  of  cord  prolapse  and  still-birth. 

The  second  stage  has  one  complication  only 
to  be  feared — failure  of  the  chin  to  rotate  to  the 
front  in  the  fii'st  and  second  (mento-posterior) 
positions. 

Increased  extension  of  the  head  in  face 
presentation  is  the  natural  mechanism  of  labour 
accompanying  descent,  analogous  to  the  in- 
creased flexion  of  vertex  labours.  With  the 
chin,  however,  remaining  posterior,  a  degree  of 
hj^perexteiision  requisite  to  force  the  chin  over 
the  perineum  becomes  incompatible  with  the 
advance  of  the  foetus  at  the  brim.  Such 
exaggerated  extension  causes  the  brim  to  be 
occupied  not  only  by  the  occiput,  but  by  the 
upper  part  of  the  foetal  thorax  as  well. 

Treatment.  The  greatest  care  must  be  taken 
to  avoid  facial  injury  during  examinations. 
Efforts  may  be  made  early  in  the  first  stage,  when 
the  cervix  is  sufficiently  dilated,  to  alter  the 
attitude  of  the  child  by  a  form  of  combined 
abdomino- vaginal  manipulation.  This  com- 
bined manoeuvre  is  necessary,  since  it  is  essential 
in  correcting  the  extension  of  the  head  at  the 
same  time  to  combat  the  extension  of  the  spine, 
without  which  force  applied  solely  to  flex  the 
head  will  almost  certainly  be  of  no  avail.  These 
manipulations  are  difficult  to  carry  out,  better 
suited  for  institutional  practice,  whereansesthesia 
is  always  readily  obtained ;  and  bearing  in  mind 
the  frequent  spontaneous  termination  of  face 
presentation,  the  accoucheur  may  safely  limit 
his  efforts  to  conserving  the  bag  of  membranes 
and  adopting  an  expectant  attitude. 

Certain  conditions  will  call  for  prompt 
interference — 


1 .  With  a  minor  degree  of  flat  pelvis  present, 
the  face  not  entering  the  brim  readily,  the  treat- 
ment becomes  that  of  flat  pelvis.  Internal 
version,  as  soon  as  the  cervix  is  fully  dilated,  and 
extraction  as  a  breech  are  indicated. 

2.  Where  the  head  descends  mento-posteriorly 
into  the  pelvic  cavity  and  rotation  is  delayed, 
an  effort  may  be  made  to  expedite  it  by  hooking 
down  the  chin. 

3.  Failing  this,  manual  rotation  of  the  chin 
to  the  front  (carried  out  precisely  as  with  the 
occipito-posterior  vertex)  is  indicated.  Applica- 
tion of  forceps  to  the  mento-anterior  face  in  the 
pelvis  is  not  an  unsuitable  use  of  the  instrument, 
though  care  must  be  taken  in  their  application 
to  adapt  the  blades  solely  to  the  vault,  as  there 
is  a  tendency  for  the  tips  to  encroach  on  and 
damage  the  soft  structures  of  the  neck. 

4.  Failing  rotation  of  a  persistent  mento- 
posterior in  the  pelvic  cavity  with  an  advanced 
second  stage,  perforation  of  the  foetal  head 
(preferably  through  an  orbit)  is  the  only  feasible 
termination  of  the  labour. 

Breech  Presentation  is  met  with  in  labour 
in  three  to  four  per  cent,  of  all  cases.  Its 
occurrence  should  suggest  to  the  practitioner  the 
possible  existence  of  certain  associated  complica- 
tions. The  most  important  of  these  associated 
conditions  which  act  generally  in  preventing 
engagement  of  the  head  are :  (a)  pelvic  contrac- 
tion ;  (b)  hydramnios ;  (c)  prematurity  of  foetus, 
lessening  the  tendency  to  head-downward  lie ; 
(d)  placenta  prsevia. 

In  many  cases,  however,  breech  presentation 
is  met  with  where  no  such  causal  factors  can  be 
detected. 

From  the  maternal  point  of  view  there  are 
no  direct  risks  involved,  but  indirectly  serious 
maternal  trauma  may  be  sustained  in  treating 
some  of  its  complications.  With  the  foetus, 
however,  there  is  always  increased  liabihty  to 
still-birth  (estimated  as  high  as  ten  per  cent. ; 
forty-six  cases  Queen  Charlotte's  Hospital,  1910, 
4-35  per  cent.)  or  death  shortly  after  delivery 
due  to  obstetric  trauma. 

Nominally  the  breech  presents  in  an  attitude 
of  complete  flexion,  and  the  examining  finger 
will  detect  both  buttocks  and  both  feet.  This 
variety  of  presentation,  known  as  Complete 
Breech,  ensures  the  maximum  safety  of  the 
child  in  labour,  since  the  degree  of  cervical 
dilatation  necessary  to  transmit  this  bulky 
presenting  part  Avill  later  offer  no  resistance  to 
the  passage  of  the  shoulder  girdle  and  head. 
Nearly  all  the  risks  of  breech  presentation  are 
summed  up  under  this  point,  and  will  generally 
be  found  to  owe  their  cause  to  the  fact  that 
an  imperfectly  dilated  cervix  has  allowed  the 
transmission  of  the  narrow  breech  of  the  foetus 
minus  the  presence  of  the  flexed  legs,  with  a 
consequent  arrest  of  arms  and  head  when  they 
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in  their  turn  attempt  to  pass  the  imperfectly 
dilated  cervix. 

Incomplete  Breech. — Frequently  the  normal 
attitude  is  modified  by  extension  of  the  lower 
extremities  of  the  foetus  at  the  knee  joint. 
Here  the  thighs  and  legs  are  extended  alongside 
the  trunk  and  cause  difficult  labour  in  several 
ways.  Firstly,  by  permitting  the  rapid  advance 
of  the  breech  and  trunk  through  a  cervix  only 
partially  dilated,  and  later  arresting  the  escape 
of  the  foetus  at  the  outlet  of  the  pelvis  by 
checking  lateriflexion  of  the  trunk. 

Footling  or  Knee  Presentation. — Occasionally 
the  foetus  adopts  an  oblique  lie  analogous  to  a 
transverse  presentation,  but  without  its  risks 
of  impaction.  Here  the  foetus  may  be  regarded 
as  sitting  in  one  of  the  iliac  fossa  with  either  or 
both  the  lower  extremities  flexed  (footling)  or 
extended  (knee). 

The  chief  difficulty  to  be  faced  here  is  not  one 
of  obstruction,  but  an  extreme  liability  to  pre- 
mature rupture  of  membranes  and  cord  prolapse. 

Recognition  of  Breech  Presentation.  In  carry- 
ing out  abdominal  palpation  the  pelvic  grip 
reveals  the  presence  of  a  bulkier  and  often  more 
indefinite  foetal  pole  than  the  head.  Mistakes 
are  sometimes  made  by  gripping  the  two  ends 
of  the  bisiliac  diameter,  which,  being  hard  bony 
points,  are  taken  for  the  head.  Palpation  of  the 
fundus  seldom  fails  to  detect  the  head  as  a  hard 
globular  mass  on  which  "  dipping  "  movements 
and  external  ballottement  are  readily  obtained 
owing  to  the  movement  to  and  fro  of  the  head 
at  the  occipital  joint.  Auscultation  generally 
discovers  the  area  of  maximum  intensity  of 
heart  sounds  at  the  level  of  or  sHghtly  above  the 
umbilicus.  In  the  breech  with  extended  legs 
they  are,  however,  frequently  heard  even  lower 
than  the  normal  level  in  vertex  presentations, 
owing  to  the  easy  entrance  of  this  type  of  breach 
into  the  pelvic  cavity. 

Complications  are  not  infrequent.  The  chief 
are — 

1.  Premature  rupture  of  the  membranes,  with 
associated  delayed  first  stage  and  possibilities  of 
prolapse  of  the  cord. 

2.  Arrest  of  advance  at  the  brim,  either  by 
large  size  of  the  presenting  part  or  some  degree 
of  pelvic  contraction. 

3.  Impaction  of  the  breech  in  the  cavity  or 
at  the  outlet,  owing  to  extension  of  legs. 

4.  Displacement  of  the  arms  (extension  along- 
side the  head,  or  even  with  flexion  of  the  forearm 
behind  the  occiput). 

5.  Extension  of  the  head  at  the  pelvic  brim 
or  in  the  pelvic  cavity. 

General  Treatment.  Owing  to  the  increased 
foetal  risks  of  breech  presentation  in  a  primi- 
gravida  an  attempt  should  be  made  to  carry  out 
prophylactic  external  version  in  the  late  weeks 
of  pregnancy. 


Where  the  existence  of  contracted  pelvis  is 
suspected,  external  version  must  be  carried  out 
as  a  routine  practice,  since  without  gauging  the 
capacity  of  the  pelvis  with  the  skull  there  can 
neither  be  an  accurate  determination  of  the 
degree  of  the  contraction  nor  precise  knowledge 
of  the  time  at  which  labour  should  be  induced 
should  this  step  be  decided  on.  There  is  no 
such  pressing  necessity  in  a  multipara  with  a 
normal  pelvis.  The  best  time  for  carrying  out 
external  version  is  in  the  last  week  of  pregnancy, 
when  there  is  every  probability  that  the  head 
will  remain  at  the  pelvic  brim  till  the  onset  of 
the  labour.  Version  practised  at  a  more  remote 
period  from  full  time  in  no  way  ensures  the 
permanent  occupation  of  the  brim  by  the  head. 
On  the  onset  of  labour  the  patient  should  be 
confined  to  bed  and  every  effort  made  to  pre- 
serve as  long  as  possible  the  bag  of  membranes. 
The  possibility  of  cord  complications  should  be 
kept  in  mind,  and  exammation  made  to  exclude 
this  when  the  membranes  have  ruptured. 
Otherwise  during  the  stage  of  advance  of  the 
breech  the  practitioner  should  adopt  an  expect- 
ant attitude ;  interference  in  the  way  of  expedit- 
ing the  advance  of  the  breech  and  trunk  invites 
complications  later  with  the  arm  and  head. 

When  the  buttocks  have  cleared  the  outlet 
the  legs  should  be  freed  by  traction  on  the  feet 
by  the  finger  passed  into  the  vagina  and  the 
exposed  parts  carefully  protected  from  their 
colder  surroundings  to  avoid  the  danger  of 
stimulation  of  the  respiratory  centre.  The 
umbilical  cord  is  now  in  sight.  Its  pulsation 
should  be  noted  in  a  loop  which  is  drawn  down. 

At  this  stage  of  the  labour  a  greater  or  less 
degree  of  interference  with  circulation  in  the 
cord  must  of  necessity  take  place.  Approxi- 
mately, if  more  than  five  minutes  elapse  before 
the  head  is  delivered,  risks  of  stiU-birth  are  very 
high. 

Traction  on  the  lower  extremities  is  quite 
unnecessary  at  this  stage  if  the  trunk  is  advanc- 
ing and  vigorous  pulsation  felt  in  the  cord. 
Pressure  on  the  fundus  is  of  great  service  in 
aiding  advance  and  maintaining  flexion  of  the 
head.  In  an  uncompHcated  case  the  descent 
of  the  arms  flexed  across  the  chest  will  be 
immediately  preceded  by  the  rotation  of  the 
trunk  as  the  shoulders  rotate  into  the  antero- 
posterior diameter  of  the  outlet.  Delivery  of 
the  head,  though  frequently  spontaneous, 
demands  the  sole  assistance  required  in  a  nor- 
mal case.  Pressure  from  above  on  the  upper 
aspect  of  the  foetal  head  is  often  all  that  is  called 
for.  The  routine  method,  however,  of  delivery 
of  the  head  in  cases  of  delay  or  difficulty  at  this 
stage  is  the  combined  form  of  jaw  and  shoulder 
traction.  IVIistakes  here  are  most  commonly 
due  to  traction  in  a  faulty  manner  and  direction. 
The  index  finger  inserted  in  the  mouth  mainly 
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)lays  a  passive  part  and  prevents  extension  : 
itrong  traction  \nth  this  finger  is  to  be  depre- 
•ated.  Frequently  the  trunk  of  the  child  is 
wrought  forwards  o\er  the  mother's  abdomen  too 
;oon,  producing  dangerous  hj^erextension  of  the 
lead  on  the  spine.  The  general  direction  of 
;he  jaw  and  shoulder  traction  is  backAvards  and 
lownwards,  and  must  be  persisted  in  till  tlie  peri- 
leum  is  bulged  forward  by  the  face.  At  this  stage 
:he  trunk  of  the  child  is  brouglit  forwards  parallel 
^o  the  mother's  abdomen  and  the  face  slips  out 
3ver  the  perineum  with  the  head  fully  flexed, 
rhe  trunk  of  the  child  must  always  be  held  in 
such  a  manner  that  all  force  of  traction  is  trans- 
mitted to  bony  parts,  e.  (j.  the  pelvic  or  shoulder 
zirdle.  Still-birth  or  death  in  the  first  twenty- 
four  hours  often  results  from  grave  visceral 
brauma,  the  result  of  rough  handling  of  the 
abdomen. 

In  the  author's  opinion  the  final  stages  of  all 
breech  labours  should  be  conducted  under  light 
anaesthesia.  The  necessity  of  interference  in 
case  of  complications  arises  quickly,  and  the 
manipulations  are  frequently  of  such  an  in- 
tensely painful  nature  to  the  mother  that  their 
:-orrect  employment  is,  in  the  absence  of 
anaesthesia,  almost  impossible,  and  even  highly 
dangerous,  owing  to  struggling  ;  and.  lastly,  there 
is  little  time  to  begin  to  anaesthetize  the  mother 
if  the  foetus  is  already  in  jeopardy.  Any 
practitioner  who  has  endeavoured  to  bring  down 
the  extended  arms  in  the  absence  of  anaesthesia 
must  have  a  very  unpleasant  recollection  of  the 
task  and  an  almost  certain  practical  acquaint- 
ance with  serious  perineal  lacerations. 

Failing  extraction  of  the  after-coming  head 
from  the  pelvic  cavity,  the  use  of  forceps  has 
been  recommended;  indeed,  some  authors  go  so 
far  as  to  demand  that  the  forceps  should  always 
be  ready  at  hand  in  case  of  difiiculty  at  this 
stage.  If  the  head  can  be  delivered  by  forceps, 
it  can  just  as  readily  be  delivered  by  manual 
methods  ;  cases  in  which  there  is  delay  in  extrac- 
tion of  the  head  from  the  cavity  after  its 
extension  has  been  corrected  are  rare.  Most 
of  the  cases  in  which  forceps  have  been  employed 
would  have  yielded  as  readily  to  correctly  applied 
manual  extraction. 

Treatment  of  Comj)lications.  Knee  or  footling 
presentation  may  call  for  prompt  interference 
early  in  labour  and  constitutes  one  of  the  few 
exceptions  to  the  maxim  of  preserving  the 
membranes  as  long  as  possible  unruptured. 
There  is  a  strong  probability  of  prolapse  of  the 
cord  in  these  conditions,  since  the  lower  uterine 
segment  is  almost  entirely  unguarded.  The 
cord  here  may  frequently  be  felt  pulsating  above 
the  unruptured  membranes.  The  safest  treat- 
ment is  a  prophylactic  rupture  of  the  membranes, 
folio  \\ed  by  traction  on  one  of  the  lower  extremi- 
ties, which  is  brought  do^sn  through  the  partly 


dilated  cervix,  effectually  preventing  escape  of 
the  cord. 

2.  Arrest  of  advance  of  the  buttocks  at  the  brim 
after  the  second  stage  has  lasted  several  hours. 
Treatment  here  is  simple  :  a  leg  is  to  be  brought 
down,  preferably  the  anterior  leg,  to  ensure 
a  sacro -anterior  presentation.  The  reader  is 
referred  to  textbooks  Mhere  the  technique 
of  this  manipulation  is  fully  described.  The 
operation  A\ill  require  an  anaesthetic  pushed  to 
a  considerable  degree,  as  indeed  is  the  case  iii  ail 
intra-uterine  manipulations.  Faulty  anaesthesia 
lies  at  the  bottom  of  too  many  difficult  intra- 
uterine manipulations.  Following  the  obstetric 
maxim  that  no  more  of  the  hand  or  forearm  than 
is  absolutely  necessary  is  to  be  introduced  into 
the  uterus,  the  lower  lying  popliteal  space  is  the 
objective,  if  the  legs  be  extended,  and  not  the 
foot  itself.  The  practised  accoucheur  should 
be  ambidextrous  as  regards  all  intra-uterine 
manipulations — a  principle  not  yet  emphasized 
in  text-books.  Before  carrying  these  out,  the 
accoucheur  must  determine  whether  the  foetal 
back  is  anterior  or  posterior.  It  may  be  enun- 
ciated as  a  general  rule  that  with  dorso-anterior 
positions  the  use  of  the  left  hand  is  indicated, 
and  conversely  with  dorso-posterior,  the  right 
hand.  A  moment's  calculation  as  to  the  natural 
direction  of  flexion  of  the  fingers  will  show  that 
naturally  the  fingers  of  the  right  hand  will  flex 
to  the  posterior  aspect  of  the  uterus,  and  thus  be 
suitably  placed  to  seize  limbs  directed  forwards, 
as  in  all  dorso-posterior  positions.  If  this  rule 
be  observed,  the  bringing  down  of  a  leg  becomes 
relatively  an  easy  matter  and  not  the  clumsy 
and  tedious  manoeuvre  so  often  seen. 

It  is  to  be  emphasized  that  further  traction 
on  the  leg  brought  down  in  these  circumstances 
must  not  be  canied  out  at  this  stage  of  labour. 

3.  Arrest  of  advance  of  the  breech  in  the  cavity  ; 
or  impaction  at  the  outlet  due  to  extended  legs. 
In  the  former  case  the  difficulty,  if  due  to  a 
bulky  '■  comjilete  "  breech,  is  easily  ended  by 
bringing  down  the  most  accessible  leg  by  gentle 
extension  at  the  knee.  If  occurring  with 
extended  legs  the  manoeuvre  of  popliteal 
pressure  cannot  be  effected  in  the  pelvis. 
There  is  seldom  difficulty  (except  in  case  of  an 
advanced  second  stage  with  excessive  uterine 
action)  in  pushing  up  the  breech  to  the  level  of 
the  brim  and  then  securing  the  foot,  brought 
within  the  reach  by  pressure  on  the  hamstrings. 

Where  the  advanced  stage  of  the  labour  and 
the  force  of  the  uterine  action  make  it  impossible 
to  displace  the  breech  upwards  with  the  inten- 
tion of  securing  a  leg,  it  becomes  necessary  to 
deliver  the  incomplete  breech  as  it  presents. 
Digital  traction  on  the  groins  should  first  be 
attempted.  Owing  to  the  difficulty  of  securing 
firm  digital  pressure  in  this  area  the  manoeuvre 
is  frequently  unsuccessful,  the  finger   slipping 
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from  its  hold.  It  is  preferable  to  apply  the 
pressure  to  the  posterior  groin,  since  the  posterior 
buttock  must  rotate  in  the  antero-posterior 
diameter  of  the  outlet,  the  anterior  buttock 
being  more  or  less  fixed.  It  is  practically 
impossible  to  secure  an  effective  hold  of  both 
groins  by  traction  Avith  two  fingers  of  each  hand. 
Failing  to  secure  advance  by  this  method, 
recourse  must  be  had  to  the  blunt-pointed 
breech  hook.  The  greatest  care  must  be  taken 
in  its  use,  since  it  is  not  infrequently  attended 
with  serious  foetal  trauma.  Under  anaesthesia 
the  instrument  is  introduced  in  a  plane  parallel 
and  posterior  to  the  transverse  diameter  over 
the  posterior  aspect  of  the  posterior  buttock. 
It  is  guided  by  the  fingers  of  the  left  hand  till  it 
reaches  a  level  above  that  of  the  groin ;  a  right- 
angled  turn  forwards  of  the  handle  will  throw 
the  hook  into  a  plane  at  right  angles  to  the  fold 
of  the  groin.  The  protecting  fingers  are  then 
withdrawn  from  the  posterior  aspect  of  the 
buttock,  and  inserted  along  the  cleft  of  the 
buttocks  over  the  external  genitals  to  identify 
the  blunt  point,  which,  when  it  is  recognized, 
is  gently  drawn  down  to  the  knee  aspect  of  the 
thigh,  free  of  the  external  genitals.  The  hook 
will  then  lie  snugly  over  the  groin  with  the 
minimum  risk  of  pressure.  Steady  traction 
downwards  and  forwards  on  the  posterior 
buttock  will  cause  its  advance  over  the  peri- 
neum, till  a  leg  can  be  seized  and  disengaged, 
the  difficulty  then  ending. 

4.  Disjplacement  of  both  arms  {lateral  extension) 
is  a  comparatively  frequent  complication  of  the 
final  stage  of  breech  labour.  Two  factors  may 
contribute  to  this,  either  an  imperfectly  dilated 
cervix  arresting  the  advance  of  the  shoulder 
girdle,  or  a  contracted  pelvis. 

The  shoulders  most  frequently  lie  obliquely 
in  the  pelvis.  The  disengagement  of  the  pos- 
terior shoulder  must  always  be  effected  first. 
Where  the  shoulders  occupy  the  transverse 
diameter  their  rotation  to  the  oblique  can  be 
effected  easily  by  rotating  the  trunk  of  the 
foetus.  The  shoulders  should  be  brought  as 
closely  within  reach  as  possible,  by  firm 
traction  on  the  hip  girdle  of  the  foetus  in  a 
direction  backwards  and  downwards.  Under 
the  influence  of  rapidly  deepened  anaesthesia  the 
whole  hand  (carefully  lubricated)  is  introduced 
into  the  vagina  along  the  posterior  aspect  of  the 
trunk.  The  first  two  fingers  and  the  thumb, 
gliding  over  the  scapula  and  the  point  of  the 
shoulder ,'pass  along  the  whole  length  of  humerus 
up  to  the  elbow.  Flexion  of  the  fingers  towards 
the  sacrum  carries  the  humerus  across  the  face 
and  down  into  the  vagina,  where  it  is  disengaged. 
The  anterior  shoulder  may  now  be  rotated 
towards  the  sacro-iliac  joint  and  similarly  dealt 
with.  There  is  seldom  any  difficulty  in  freeing 
the  second  of  the  two  arms,  but  the  efforts  to 


free  the  first  are  often  prolonged  and  frequently 
appear  hopeless.  The  accoucheur  must,  never- 
theless, persist  in  his  efforts,  at  the  same  time 
using  no  more  force  than  is  absolutely  necessar3^ 
If  to  the  natural  difficulty  of  the  manoeuvre  are 
added  the  struggles  of  the  partially  anaesthetized 
or  conscious  patient,  the  result  will  be  still-birth 
in  a  large  majority  of  cases.  The  attempt  to 
free  the  arms  should  not  be  desisted  from  till  the 
accoucheur  is  convinced  that  the  child  is  dead, 
in  which  case  other  means  of  delivery  should 
suggest  themselves,  but  he  is  at  the  same  time 
warned  not  to  desist  too  soon  from  what  can 
literally  be  described  as  the  severest  obstetric 
struggle  he  is  called  on  to  face.  Foetuses  have 
survived  after  an  extractive  period  extending 
well  over  five  minutes. 

5.  Extension  of  the  head  is  the  only  common 
cause  of  arrest  after  the  shoulders  have  been 
freed.  Occurring  at  the  level  of  the  brim, 
advance  is  checked  owing  to  the  maximum 
vertico- mental  diameter  being  thrown  across 
the  brim  of  the  pelvis,  the  long  axis  of  the  head 
occupying  the  transverse  diameter  of  the 
superior  strait. 

Pressure  should  be  exerted  from  above  on 
the  upper  end  of  the  head,  aided  by  traction 
on  the  jaw  from  below.  Should  a  minor 
contraction  at  the  brim  be  the  cause  of  exten- 
sion, the  head  will  often  be  felt  to  slip  past  the 
promontory  to  the  pelvic  floor  with  a  distinct 
jerk  when  this  combined  manipulation  is 
carried  out. 

A  lesser  degree  of  extension  of  the  head  in 
the  cavity  (full  extension  being  impossible)  is 
best  treated  by  the  classic  jaw  and  shoulder 
traction,  care  being  taken  not  to  flex  the  trunk 
over  the  pubes  until  the  face  causes  the  perineum 
to  bulge. 

Foetal  trauma  must  always  be  carefully 
investigated  after  difficult  or  instrumental 
breech  extraction  and  a  guarded  prognosis 
given  for  the  first  two  or  three  days.  Many  of 
these  children  sustain  severe  basal  lesions  of 
the  skull ;  others  suffer  grave  visceral  trauma 
or  injuries  to  an  extremity.  It  should  not  be 
the  province  of  the  nurse  to  point  out  later  that 
an  arm  or  leg  remains  immobile  and  is  either 
paralysed  or  the  seat  of  a  fracture. 

Transverse  Presentation  is  brought  about 
when  the  long  axis  of  the  foetus  lies  obliquely 
or  even  directly  across  the  long  axis  of  the 
uterus.  The  foetal  part  presenting  early  in 
labour  is  the  shoulder  and  lateral  aspect  of  the 
upper  part  of  the  thorax ;  sometimes  earlj^  in 
labour  the  arm  and  hand  may  be  recognized, 
though  this  variety  oi  presentation  is  more 
frequently  produced  after  labour  has  been  in 
progress  for  some  time.  Multiparity,  with  its 
associated  relaxation  of  the  abdominal  Avail 
permitting  deviations  of  the  uterus  from  the 
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lormal  position,  plays  an  important  part  in 
he  causation ;  any  other  factor  preventing  the 
ngagement  of  the  head  similarly  predisposes 
o  tranverse  presentation. 

Diagnosis.  Inspection  of  the  abdomen  will 
)ften  reveal  the  oblique  or  transverse  lie  of  the 
oetus.  The  irregular  outline  of  the  uterus, 
)oth  visible  and  palpable,  together  with  the 
■ecognition  of  the  head  in  one  or  other  iliac 
ossa,  will  confirm  the  diagnosis. 

Vaginal  examination  before  labour  starts  or 
jarly  in  the  first  stage  may  fail  to  detect  the 
Dresenting  part,  which  lies  higher  up  above  the 
evel  of  the  brim ;  a  presenting  part  inaccessible 
3y  the  usual  digital  examination  per  vaginam 
should  raise  suspicions  as  to  the  existence  of 
;rans verse  presentation. 

There  are  certain  spontaneous  terminations 
;o  such  labours,  but  the  accoucheur's  duty  is  not 
;o  await  them  in  an  expectant  attitude,  but 
aromptly  to  correct  a  position  which  if  it 
persist  must  be  regarded  as  an  insuperable 
)bstacle  to  labour. 

Treatment.  1.  At  full  time  or  early  in  the 
Irst  stage  {the  cervix  not  admitting  of  mani'pula- 
ions  jjer  vaginam).  If  there  is  reason  to 
jelieve  that  obliquity  of  the  uterus  is  the  most 
jrominent  cause,  this  may  be  corrected  bv 
:he  posture  of  the  patient.  Let  her  be  placed 
)n  the  left  side  (as  Avill  be  most  frequently  the 
;ase).  The  fundus  of  the  uterus  previously 
Jeviated  to  the  right  side  will  advance  to  or 
:)eyond  the  middle  line  to  the  left.  This  altera- 
tion of  uterine  obliquity  frequently  disengages 
:he  head  from  the  left  iliac  fossa  and  determines 
X  vertex  presentation.  The  head  may  now  be 
secured  in  the  superior  strait  by  means  of  a 
:ight  binder  and  two  small  hand-towels  folded 
.ip  and  placed  parallel  with  Poupart's  ligament 
DU  either  side,  thus  endeavouring  to  "  splint  " 
the  foetal  head.  This  manoeuvre  will  fail  if 
the  hand  is  prolapsed  alongside  the  head. 

At  the  same  early  stage,  if  correction  of  the 
position  of  the  uterus  fails  to  alter  the  nature 
Df  the  presenting  part,  attempts  should  be 
made  to  carry  out  external  version  and  secure 
a,  breech  presentation.  These  two  forms  of 
treatment  are  obviously  only  applicable  where 
the  membranes  are  unruptured. 

2.  Early  in  the  first  stage  [the  cervix  admitting 
tico  fingers,  membranes  unruptured).  Bipolar 
version  is  to  be  carried  out,  with  due  care  not 
to  rupture  the  membranes  before  the  knee  or 
foot  can  be  seized  and  brought  doAvn  through 
the  partially  dilated  cervix.  It  is  important 
that  the  accoucheur  in  carrying  out  this 
form  of  version  should  not  neglect  the  full 
assistance  that  can  be  gained  by  the  use  of  the 
left  (or  abdominal)  hand.  Most  of  the  force 
transmitted  to  the  foetus  should  be  transmitted 
by  this  hand  if  the  membranes  are  to  be  pre- 


served intact.  On  recognizing  the  knee  or  foot 
in  the  lower  uterine  segment,  the  membranes 
are  ruptured  and  the  lower  extremity  hooked 
down  W  one  or  two  fingers  through  the  cervix, 

3.  Later  in  labour  {the  cervix  only  partially 
dilated,  and  the  membran  es  rupttired) .  Here  a  long 
tedious  stage  of  dilatation  must  be  anticipated. 
The  liquor  amnii  is  slowly  draining  away ;  the 
uterus  is  steadity  adapting  its  outlines  to  the 
foetal  parts,  rendering  subsequent  change  of 
position  difficult ;  the  foetus  may  suffer  from 
injurious  jDressure;  the  cord  may  prolapse, 
while  more  and  more  of  the  upper  extremity  is 
wedged  down  into  the  lower  genital  tract. 

The  ideal  treatment  here  is  the  introduction 
of  Champetier  de  Ribes'  bag.  By  its  use  a  good 
deal  of  the  liquor  amnii  may  be  preserved,  the 
dilatation  stage  is  quickened,  and  on  expulsa- 
tion  of  the  bag  the  presentation  can  be  rectified 
by  internal  version  followed  by  immediate 
extraction. 

4.  Second  stage  {the  cervix  f^dly  dilated,  an  arm 
prolapsed  into  the  vagina).  Here  the  choice  of 
manoeuvre  involves  the  most  delicate  sense  of 
judgment.  Two  factors  have  to  be  weighed 
carefull}',  the  maternal  and  foetal  lives.  It  will 
thus  be  seen  that  if  the  foetal  life  is  already 
seriously  embarrassed  (and  still  more  so  if  the 
foetus  is  dead),  the  safety  of  the  mother  is 
the  sole  consideration.  In  these  circumstances 
the  accoucheur  must  carry  out  that  method  of 
extraction  which  is  devoid  of  maternal  risk. 

The  only  two  forms  of  treatment  at  this  stage 
that  have  to  be  considered  and  weighed  one 
against  the  other  are  internal  version  and 
decapitation.  Points  in  favour  of  internal 
version  will  be :  (a)  a  live  foetus,  {h)  a  com- 
paratively recent  rupture  of  the  membranes 
(not  more  than  one  or  two  hours),  (c)  a  com- 
paratively long  interval  between  uterine  pains 
and  uterine  relaxation  between  the  contractions. 

Points  contra-indicating  internal  version  and 
conversely  indicating  decapitation  will  be :  {a) 
a  dead  foetus,  {h)  membranes  ruj^tured  for  many 
hours,  (c)strong  uterine  action,  with  fixation  of 
the  presenting  part  and  moulding  of  uterine  wall 
to  the  foetal  outlines,  {d)  the  presence  of  a 
contraction  ring  round  the  foetus,  demonstrable 
on  introducing  the  hand  above  the  level  of 
the  brim.  Tonic  contractions  of  the  uterus 
offer  no  such  difficulty  of  choice  of  manoeuvre. 
The  sole  treatment  here  is  decapitation. 

Should  the  general  and  local  indications 
favour  internal  version,  the  anaesthetic  should 
bo  pushed  to  a  degree  approximating  to  surgical 
anaesthesia.  Relaxation  both  of  the  abdominal 
and  uterine  muscle  is  favoured  and  there  should 
be  an  entire  absence  of  strvigghng.  The  right 
or  left  hand  will  be  gently  introduced  through 
the  fully  dilated  cervix,  according  as  to  whether 
the   presentation  is   dorso-posterior  or   dorso- 
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anterior  respectively.  It  is  important  in  this 
manoeuvre  to  take  full  advantage  of  the  assis- 
tance rendered  by  the  extended  hand.  Bj^ 
abdominal  pressure  not  only  is  counter-pressure 
employed  to  resist  the  excessive  upward  thrust 
of  the  internal  hand,  but  the  leg  or  knee  is 
frequently  brought  into  reach  from  above,  with 
the  introduction  of  the  minimum  volume  of 
the  hand  and  forearm  into  the  genital  tract. 

Several  well-known  diflficulties  may  occur 
during  internal  version — 

1.  The  opposite  hand  mshv  be  seized  and 
brought  down :  the  bony  heel,  unlike  any 
surface  marking  of  the  hand,  should  identify 
the  foot. 

2.  There  is  frequently  a  trying  moment  when 
the  accoucheur,  having  grasped  and  made 
traction  on  the  leg,  discovers  that  the  head  has 
not  risen  to  the  fundus.  If  the  leg  can  be 
secured  by  a  piece  of  sterilized  tape,  further 
vaginal  manipulations  may  be  devoted  to 
pushing  up  the  head,  or  its  elevation  may 
be  assisted  by  abdominal  manipulation.  No 
further  dilSculty  need  be  anticij)ated  when  the 
leg  is  brought  down. 

3.  A  strong  contraction  of  the  uterus  may 
supervene  during  the  attempt  to  produce 
version.  During  the  contraction  let  all  mani- 
pulations be  suspended  and  the  hand  remain 
motionless  till  the  "  pain  "  has  passed  off.  If 
the  accoucheur  during  a  prolonged  attempt 
experience  a  painful  cramp  in  the  interosseous 
muscles  of  the  hand,  let  him  relax  his  grip  and 
rest  his  hand  till  the  spasm  passes  off.  He 
should  not  have  to  withdraw  his  hand  when  a 
long  and  futile  attempt  to  grasp  the  leg  con- 
vinces him  he  has  introduced  the  less  adaptable 
of  the  two  hands. 

4.  Delivery  of  the  trunk  and  shoulders 
following  the  version  as  a  rule  not  being 
spontaneous,  extension  of  the  shoulders  is  a 
frequent  complication.  It  is  therefore  advised 
that  a  carefully  sterilized  tape  be  tied  on  the 
arm  (should  it  have  been  prolapsed  and  acces- 
sible at  the  vulva)  before  replacing  it  and 
carrying  out  the  internal  version.  By  this 
manoeuvre  much  delay  is  saved  in  the  delivery 
of  a  foetus  frequently  already  jeopardized  by 
the  length  of  the  labour  and  accompanying 
shock  of  internal  version.  A  hot  bath 
(T  105°)  and  means  of  resuscitation  should  be 
ready  at  hand  for  the  infant. 

Decapitation  is  indicated,  as  stated  above, 
where  internal  version  would  involve  the 
slightest  risk  of  uterine  trauma.  Cases  of 
uterine  rupture  admitted  to  hospitals  usually 
owe  their  cause  to  faulty  manipulations,  the 
most  common  of  which  is  internal  version  or 
attempts  at  this  manoeuvre  in  the  presence  of 
the  contra-indications  alreadj"  mentioned.  The 
immediate  cause  of  the  rupture  is  the  attempt 


to  draw  the  long  axis  of  the  child  across  the 
short  axis  of  the  uterus,  coujDled  with  the  relative 
tenuit}-  of  the  lower  uterine  segment  in  advanced 
labour. 

To  facilitate  decapitation  two  conditions 
must  be  present :  the  neck  must  be  reasonably 
accessible,  and  the  parts  to  be  severed  under 
a  considerable  degree  of  tension  to  offer  re- 
sistance to  the  cutting  edge  of  the  sharp  hook. 
Cases  where  the  neck  is  not  easily  accessible 
or  out  of  reach  may  require  special  treatment. 
Tension  of  the  structures  of  the  neck  is  easily 
produced  by  traction  on  the  prolapsed  arm,  and 
for  this  purpose  a  loop  of  tape  tied  round  the 
wrist  may  be  given  to  an  assistant,  who  main- 
tains steady  traction  thereon. 

Deep  anassthesia  is  essential.  The  sharp 
hook,  either  with  a  cutting  or  a  deviated  edge, 
is  introduced  in  the  hollow  of  the  left  fingers 
(as  with  the  breech  hook),  with  the  plane  of 
curve  directed  across  the  pelvis  parallel  with 
but  anterior  to  the  transverse  diameter  of  the 
pelvis.  Whether  the  presentation  be  dorso- 
anterior  or  dorso -posterior  the  hook  is  invariably 
introduced  between  the  anterior  part  of  the 
pelvis  and  the  foetus.  The  neck  is  identified, 
the  hook  passed  several  inches  above  the  neck 
and  then  rotated  at  right  angles  till  its  plane 
lies  in  the  antero-posterior  plane  of  the  pelvis. 
It  is  then  drawn  cIoaau  a  few  inches  while  the 
fingers  of  the  left  hand  are  passed  round  to 
the  posterior  aspect  of  the  neck  and  feel  for  the 
blunt  tip  to  determine  that  the  hook  is  encircling 
neck  and  neck  alone.  The  finger  tips  of  the 
left  hand  are  now  kept  in  contact  with  the 
tissues  of  the  neck,  while  the  right  hand,  grasping 
the  handle,  carries  out  a  series  of  backward  and 
forward  sweeps  in  the  antero-jDosterior  plane 
of  the  pelvis,  at  the  same  time  pulling  downwards 
steadily.  As  long  as  the  finger  tips  of  the  left 
hand  give  accurate  information  of  the  progress 
of  the  cutting  edge  of  the  hook  a  very  consider- 
able amount  of  force  may  be  used,  but  as  the 
soft  structures  on  the  proximal  side  of  the  neck 
are  approached  care  must  be  taken  to  prevent 
the  sudden  slipping  of  the  hook  on  completing 
the  severance  of  the  head ;  in  an  uncomplicated 
decapitation  these  structures  (skin  and  muscles) 
are  often  dragged  doAvn  to  the  vulva  and  the 
final  separation  completed  outside  the  body. 

Steady  traction  on  the  prolapsed  arm  or  tape 
fastened  to  it  will  be  followed  at  once  by  the 
delivery  of  the  trunk  in  all  cases  where  no  other 
pelvic  or  foetal  complication  is  present. 

It  is  to  be  emphasized  that  the  direction  of 
the  cutting  edge  is  always  backwards  and  down- 
wards and  directed  away  from  the  bladder. 
In  case  the  accoucheur  has  no  decapitating 
hook  with  him,  he  can  equally  well  be  served 
with  a  long  pair  of  stout  scissors  curved  on  the 
flat.     For   this   reason    the  latter  instrument 
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lould  always  be  found  in  the  accoucheur's 
a-g.  The  author  has  experience  of  the  use 
t  both  these  instruments  in  decapitation,  and 
hile  the  hook  is  always  preferable  if  the  neck 
es  at  a  high  level,  large  stout  scissors  well 
larded  by  the  left  hand  are  little  (if  at  all) 
iferior  to  the  hook. 

The  greatest  difficulty  in  impacted  transverse 
resentation  is  encountered  in  those  cases  where 
le  neck  is  high  up  and  inaccessible  and  the 
linning  of  the  lower  uterine  segment  renders 
le  introduction  of  a  necessarily  greater  volume 
[  the  hand  extremely  dangerous.  Here 
btempts  to  reach  the  neck  should  be  abandoned 
tid  reduction  of  volume  of  the  foetus  proceeded 
ith  at  its  most  accessible  part.  This  will  be 
le  lateral  aspect  of  the  abdomen. 

Stout  scissors  must  be  employed  first  to 
jmove  high  up  the  prolapsed  arm  and  shoulder, 
he  abdomen  and  thorax  of  the  foetus  are  then 
pened.  The  spine  is  divided  next  with  the 
;issors,  and  by  means  of  sharp  hooks  fixed  into 
le  lower  half  of  the  foetus  its  delivery  is 
^'ected,  the  upper  half  being  delivered  later 
fter  a  vertex  presentation  has  been  produced. 

Deliv^ery  of  the  loose  head  seldom  offers 
ifficulty  except  in  the  presence  of  marked 
elvic  contraction  or  a  cervix  which  tends  to 
ose  before  the  head  is  delivered.  Let  a  face 
resentation  be  produced  by  combined  abdomi- 
al  and  vaginal  manipulations.  The  finger 
iserted  into  the  mouth  draws  the  head  down 
isily  and  delivers  it  as  a  mento-anterior 
resentation.  If  resistance  to  advance  be 
(^pericnced,  insert  a  sharp  hook  into  the  mouth 
ehind  the  hard  palate  and  pull  :  this  is  nearly 
Iways  effective;  but  if,  on  the  other  hand,  a 
lajor  degree  of  pelvic  contraction  exist,  perfora- 
on  of  the  vault  and  extraction  by  craniotomy, 
ranioclasm  or  cephalotripsy  is  demanded, 
iter  internal  version  or  decapitation  for  trans- 
erse  presentation,  the  hand  should  always  be 
introduced  into  the  genital  tract  and  a  careful 
iarch  made  to  eliminate  uterine  or  vaginal 
icerations.  If  discovered  they  call  for  prompt 
:eatment. 

Twins. — From  the  practical  point  of  view 
lie  interest  of  multiple  pregnancy  is  limited  to 
iagjwsis,  routine  treatment  and  treatment  of 
omylications. 

Diagnosis.  This  still  remains  more  frequently 
onjectural  than  certain.  At  any  rate  this  is 
0  in  lying-in  hospitals,  where  not  infrequently 
wins  escape  certain  recognition  till  the  first 
hild  is  born.  ^More  frequently  the  diagnosis 
?  conjectural  and  lacks  certain  proof.  Sus- 
icions  of  multiple  pregnancy  should  bo  raised 
ly  (1)  an  unusual  girth  of  abdomen  at  the 
mbilicus  (e.  g.  over  forty  inches) ;  (2)  with  a 
ertex  engaged  at  the  brim  of  the  pelvis,  the 
ecognition  of  a  hard  rounded  globular  body 


at  the  fundus  in  which  dipping  movements 
and  external  ballottement  can  be  carried  out. 
(3)  Maternal  family  history  of  twins  in  the 
presence  of  the  suggestive  signs  noted  above 
is  additional  but  not  certain  confirmation.  (4) 
The  only  absolute  diagnosis  is  based  on  hearing 
two  foetal  hearts  beating  at  different  rates, 
heard  with  maximum  intensity  in  widely 
separated  areas  of  the  abdominal  wall.  The 
accoucheur  who  suspects  twins  but  cannot 
prove  their  existence  is  placed  in  a  trying 
situation.  He  is  reluctant  to  admit  his  sus- 
picions to  the  prospective  mother,  and  on  the 
other  hand  fears  a  loss  of  his  reputation  in 
failing  to  diagnose  their  existence.  No  great 
harm  can  be  done  in  mentioning  the  possibility 
of  multiple  pregnancy  to  the  father  or  other 
close  relative. 

Routine  treatment  of  twin  labour  embraces 
two  important  points  : — (1)  Ascertaining  the 
lie  of  the  second  child  when  the  first  is  born ; 
(2)  prophylaxis  against  the  tendency  to  post- 
partum haemorrhage  with  which  such  labours 
are  not  infrequently  associated. 

The  presentations  most  frequently  en- 
countered are  vertices,  though  there  is  a 
distinct  tendency  for  the  second  child  to  depart 
from  the  flexed  attitude  and  longitudinal  lie. 
Hydramnios  of  the  sac  of  the  larger  twin  in 
the  uniovular  variety  frequently  gives  rise  to 
inertia,  malpresentation,  premature  rupture 
of  membranes  and  a  long  tedious  first  stage. 
On  the  birth  of  the  first  child  an  internal 
examination  should  be  made  to  determine  the 
prominence  of  the  second  bag  of  membranes  and 
the  lie  of  the  second  foetus.  Should  this  be 
transverse  a  bipolar  version  should  be  carried 
out  and  a  leg  brought  down.  In  all  other  cases 
where  the  vertex  or  uncomplicated  breech  is 
detected,  the  patient  should  be  given  nourish- 
ment and  allowed  to  rest  without  further  dis- 
turbance for  a  half  to  one  hour,  since  not 
infrequently  there  is  during  this  time  an  entire 
cessation  of  uterine  contractions.  If  after  half 
to  one  hour  the  placenta  of  the  first  child  is 
not  expelled  and  pains  begin  to  return,  the 
membranes  of  the  second  child  should  be 
ruptured  and  the  mother  allowed  to  deliver 
herself  spontaneously.  Forceps  delivery  in 
these  cases  (except  where  alarming  haemorrhage 
may  demand  the  rapid  evacuation  of  the  uterus) 
is  to  be  deprecated. 

The  only  second  stage  complication  of  note 
to  be  recorded  is  interlocking.  This  event  must 
be  of  excessive  rarity.  Records  of  Queen 
Charlotte's  Hospital,  with  an  average  of  twenty 
twin  births  per  annum,  show  no  mention  of  it 
in  the  last  ten  years. 

It  appears  to  be  most  predisposed  to  by  a 
position  in  utero,  where  the  lower  lying  foetus 
advances  as  a  breech  while  the  second  presents 
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as  a  vertex.  Here  the  two  chins  may  interlock 
and  bring  advance  of  the  first  child  to  a  stand- 
still. If  the  heads  cannot  rapidly  be  dis- 
engaged and  freed,  the  first  child  will  almost 
inevitably  perish.  Its  neck  should  be  severed 
as  high  as  possible  and  the  head  pushed  up ; 
the  head  of  the  second  child  should  then  be 
grasped  Avith  forceps  and  delivered,  leaving  the 
loose  after-coming  head  of  the  first  child  to  be 
dealt  with  as  in  decapitation  for  Impacted 
Transverse. 

Rarely  the  accoucheur  may  have  to  face  a 
situation  wherein  the  birth  of  the  first  child 
is  followed  shortly  after  by  its  placenta,  the 
uterine  activity  now  coming  to  an  end.  Here 
there  is  reason  to  believe  that  the  foetuses  are  of 
different  intra-uterineages,  a  possible  difference 
of  several  weeks  to  three  months  existing 
between  them.  He  will  get  very  little  assistance 
as  to  the  final  conduct  of  such  a  labour  in  these 
circumstances  on  consulting  authorities  in  text- 
books. The  author  has  always  felt  that  in  a  case 
outside  a  hospital  he  would  at  once  rupture  the 
second  bag  of  membranes  and  precipitate  the 
expulsion  of  the  second  foetus. 

Hydrocephalus  is  met  with  in  labour  either 
as  a  vertex  but  more  commonly  as  a  breech 
presentation.  As  the  former  it  is  much  more 
readily  recognized  and  treated,  but  as  a  breech 
the  diagnosis  is  frequentl}"  not  made  till  after 
prolonged  efforts  at  extraction  have  failed  and 
further  examination  throws  light  on  the  nature 
of  the  obstruction. 

Diagnosis  {Vertex  Presentation).  Abdominal 
palpatio7i  reveals  a  large  tense  globular  mass 
unengaged  above  the  pelvic  brim  and  reaching 
from  pubes  to  the  umbilicus  in  a  well-marked 
case. 

Vaginal  examination  discovers  high  up  a 
tense  cystic  rounded  mass,  scattered  over  the 
surface  of  which  the  flat  bones  of  the  vault 
can  be  felt  separated  by  wide  intervals. 

Treatment.  As  soon  as  the  second  stage  is 
reached  the  cystic  swelling  is  perforated  or 
cut  into  witli  scissors  and  an  amount  of  clear 
watery  fluid,  up  to  several  pints,  escapes.  Fre- 
quently, if  the  uterus  is  acting  fairly  strongly, 
the  head  will  descend  into  the  pelvis  and 
delivery  be  spontaneous.  The  collapsed  head 
may,  however,  be  thrown  into  many  folds 
and  fail  to  descend.  In  this  circumstance,  if 
there  be  no  contra-indication,  internal  version 
followed  by  extraction  is  the  simplest  means 
of  delivery.  Should,  however,  the  uterine 
condition  render  internal  version  dangerous, 
extraction  by  means  of  the  craniotomy  forceps 
will  be  necessary. 

Hydrocephalus.  Presenting  by  the  Breech.  In 
these  circumstances  diagnosis  of  the  cause  of 
arrest  of  the  head  is  frequently  not  made  till 
after  vigorous  traction  on  the  trunk  has  failed 


to  deliver  it.  It  should  be  a  rule  without 
exception,  where  the  head  alone  is  detained  in 
or  above  the  pelvic  cavity,  that  palpation  of 
the  hypogastrium  should  be  carried  out  to 
determine  the  size  of  the  head  before  effecting 
strong  traction  on  the  trunk.  There  are  two 
methods  of  reducing  the  volume  of  the  after- 
coming  head.  The  first,  devoid  of  risk  and 
involving  no  internal  manipulations,  aims  at 
tapping  the  dilated  cerebral  vesicles  via  the 
spinal  column  and  foramen  magnum.  The 
spine  is  exposed  high  up  in  the  vicinity  of 
the  second  to  the  fourth  cervical  spines,  the 
laminae  cut  through  and  a  gum-elastic  catheter 
with  stylet  pushed  along  the  canal  till  the 
foramen  magnum  is  traversed  and  the  ventricles 
tapped,  the  head  being  slowly  delivered  as  the 
vault  collapses.  The  second  involves  the  use 
of  the  perforator  directed  through  one  of  the 
lateral  inferior  angles  of  the  j)arietal  bone, 
with  the  attendant  risks  of  vaginal  infection 
and  trauma  during  attempts  at  j^erf oration. 
For  this  reason  the  former  method  is  to  be 
recommended. 

By  Anencephaly  is  understood  a  condition 
in  Avhich  there  is  a  primary  failure  of  develop- 
ment of  the  neopallium  or  cortex  of  the  brain, 
with  a  corresjjonding  absence  of  the  squamous 
bones  of  the  vault,  the  medulla  lying  exposed 
on  the  base  of  the  skull.  The  condition  is 
frequently  associated  Avitli  excessive  develop- 
ment of  the  foetus  and  with  hydramnios.  It  is 
not  incompatible  with  live  birth,  the  child 
frequently  surviving  for  a  short  time  unless 
means  are  taken  to  destroy  it  at  birth. 

The  diagnosis  when  jDresenting  by  the  base 
of  the  skull  is  seldom  difficult.  The  irregular 
bony  protuberances  of  the  sella  turcica  un- 
protected by  soft  parts  make  its  recognition 
easy.  More  frequently  the  face  presents,  in 
which  case  the  fingers  passed  beyond  and  above 
the  characteristic  bulging  eyes  detect  the 
absence  of  the  vault  and  the  presence  of  bone 
uncovered  by  soft  parts.  The  mechanism  of 
the  face  presentation  proceeds  normally.  If 
the  shoulders  be  arrested  owing  to  excessive  foetal 
development,  recourse  should  be  had  at  once 
to  division  of  the  clavicles  with  scissors  (clei- 
dotomy),  but  in  the  majority  of  cases  labour  is 
spontaneous   and  devoid  of  complications. 

Abnormal  Size  of  the  Foetus. — Excessive  de- 
velopment of  the  foetus  usually  owes  its  cause 
to  one  of  several  factors — 

1.  Post-maturity  of  the  foetus,  that  is  undue 
prolongation  of  a  pregnancy,  in  some  cases 
reaching  the  forty-fourth  week,  calculated 
from  the  last  menstrual  date. 

2.  Advanced  age  of  the  mother. 

3.  Multi parity,  often  associated  with  a  pro- 
gressive increase  in  the  size  of  successive 
infants. 
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4.  One  or  both  parents  of  unusual  size.  Of 
lese  post-maturity  and  excessive  parental  develop- 
lent  are  the  more  commonly  met  with.  Records 
P  cases  of  post-maturity  are  accumulating  in 
jcent  years,  and  extraordinary  cases  of  difficulty 
1  labour  arising  therefrom  can  be  found  in 
le  literature.  The  subject  is  of  exceptional 
iterest  as  providing  the  accoucheur  with  one 
f  the  very  few  serious  mechanical  difficulties 
^hich  can  in  no  way  be  foreshadowed  before 
ill  time.  Not  infrequently  the  child  may  die 
1  utero  before  labour  begins,  and  superadded 
ifection  of  uterine  contents  complicates  a  case 
Iready  offering  serious  mechanical  difficulties 
1  extraction. 

Owing  to  the  difficulty  of  making  a  certain 
iagnosis  in  these  cases  treatment  must  always 
le  unsatisfactory,  but  there  is  one  rule,  the  obser- 
ance  of  wliich  should  lessen  the  possibilities 
f  marked  post-maturity.  On  carrying  out  the 
outine  examination  of  the  abdomen  at  the 
hirtieth  week  the  size  of  the  uterus  (as  calcu- 
ited  from  height  of  fundus  above  the  pubes) 
hould  be  carefully  estimated  and  compared 
ath  the  normal  standard  for  the  corresponding 
leriod  of  amenorrhoea.  If  the  standards  coin- 
ide  the  patient's  dates  are  probably  correct, 
,nd  from  them  may  be  calculated  the  date  of 
nset  of  labour.  If  in  such  a  case  a  week 
lapses  uneventfully  after  the  approximate 
[ate  of  labour,  an  examination  of  the  abdomen 
hould  be  demanded.  Excessive  size  of  the 
,bdomen  and  a  large,  well-ossified  head  un- 
ncfaged  at  the  normal  pelvic  brim  should 
uggest  the  possibility  of  this  complication  and 
all  for  induction  of  labour  forthwith,  especially 
f  the  previous  obstetric  history  records  the  birth 
)f  large  infants.  Such  a  case,  if  met  with  in 
abour  uncomplicated  by  previous  attempts 
i,t  extraction  and  with  the  foetus  alive,  calls  for 
>sesarean  section;  other^dse,  if  the  fcetus  is 
lead,  embryotomy  should  be  carried  out  early 
n  the  second  stage.  Some  of  the  serious  cases 
•ecorded  have  been  associated  with  dead 
cetuses  and  a  degree  of  abnormal  uterine  action 
ilmost  defying  extraction  from  below,  even  aided 
3y  embryotomy.  Risks  of  encountering  diffi- 
;ulty  due  to  post-maturity  will  always  be  run 
f  practitioners  do  not  as  a  routine  practice 
compare  at  the  seventh  month  the  duration  of 
Dregnancy  (as  calculated  by  menstrual  dates) 
vith  its  duration  as  calculated  from  height  of 
"undus  above  the  pubes.  Not  infrequently 
}he  practitioner  accepts  the  patient's  dates 
tvithout  verification  and  finds  that  labour  does 
lot  supervene  till  a  month  later.  This  well- 
recognized  form  of  domestic  embarrassment  is 
iccepted  at  once  as  evidence  that  the  patient 
las  given  faulty  information,  since  a  normal 
'ull-time  labour  sets  in  four  weeks  later,  but 
3,  small  proportion  of  these  cases  Mill  be  due  to 


true  post-maturity ;  hence  the  importance,  as 
insisted  above,  of  verification  of  the  duration 
of  pregnancy  at  or  about  the  thirtieth  week, 
and  prompt  examination  within  seven  days  after 
the  estimated  date  has  been  passed.  This 
subject  has  been  perhaps  touched  on  with 
greater  fullness  than  its  frequency  warrants, 
but  the  writer  is  familiar  with  several  cases 
where  most  disastrous  results  in  labour  have 
been  met  with  by  practitioners  of  exceptional 
care  and  experience. 

Impacted  Shoulders  may  be  met  with  in  all 
cases  where  the  foetus  is  above  the  average  size. 

The  difficulty  is  encountered  after  complete 
birth  of  the  head  and  the  movement  of  external 
rotation  has  taken  place. 

The  cause  of  failure  of  the  trunk  to  advance 
is  the  hitching  of  the  anterior  shoulder  at  the 
upper  margin  of  the  symphysis  pubis. 

The  complication  may  be  met  with  in  three 
conditions — 

1.  A  large  child,  alive  but  not  of  excessive 
development  (seven  to  ten  pounds). 

2.  Excessive  development  of  the  child  (over 
ten  pounds)  and  alive. 

3.  Pathological  increase  in  size  of  the  foetus 
(foetal  anasarca) ;   foetus  dead. 

In  group  1  is  met  one  of  the  common 
terminal  difficulties  of  delivery  with  vertex 
presentation.  Treatment,  though  simple,  fre- 
quently is  mismanaged.  The  two  serious 
mistakes  made  at  this  stage  are :  (a)  faulty 
direction  of  traction,  (6)  rough  treatment  of 
the  fcetus,  predisposing  to  serious  cervical 
injuries. 

The  correct  procedure  to  free  the  shoulders 
consists  in  first  artificially  completing  the 
external  rotation.  Next  the  head  is  grasped 
by  its  two  lateral  aspects  in  the  palms  of  the 
hands,  the  right  palm  covering  the  anterior 
parietal,  the  left  palm  the  posterior.  Both 
hands  are  now  carried  towards  the  perineum, 
gently  lateriflexing  the  neck,  whose  anterior 
j  aspect  will  be  under  slight  tension.  This 
I  movement  is  sufficient  to  disengage  and  draw 
I  backwards  and  downwards  the  anterior  shoulder, 
which  will  appear  at  the  subpubic  angle.  The 
neck  is  now  gently  lateriflected  in  the  reverse 
direction — i.  e.  towards  the  symphysis  pubis,  and 
the  trunk  advances  as  the  posterior  shoulder 
escapes  over  the  perineum.  This  movement 
of  lateriflexion  must  be  steady  and  gradual, 
since  excessive  tension  on  the  neck  has  been 
associated  with  grave  trauma  of  cervical 
nerve  trunks  and  resulting  j)alsy  of  the  upper 
extremity. 

In  group  2,  where  disengagement  of  the 
anterior  shoulder  fails,  recourse  must  be  had  to 
digital  traction  on  the  axilla,  jjreferably  the 
posterior,  assisted  by  pressure  on  the  fundus 
from  above.     Traction  on  the  posterior  axilla 
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with  the  blunt  hook  (introduced  as  in  impacted 
breech)  is  to  be  deprecated  till  digital  methods 
have  failed,  but  should  be  attempted  with  care, 
if  the  child  is  alive.  Such  children  will,  how- 
ever, very  speedily  perish  if  delivery  of  the 
trunk  is  delayed  for  a  few  minutes,  and  the 
accoucheur  is  warned  not  to  persist  in  traction 
on  the  head  and  neck,  when  there  is  no  further 
evidence  of  foetal  life,  without  a  preliminary 
reduction  of  the  measurement  of  the  bisacromial 
diameter. 

Group  3,  where  the  foetus  attains  an  excessive 
and  pathological  increase  in  size,  arrest  of  the 
shoulder  girdle  at  the  brim  is  relatively  common. 
The  clavicles  must  be  severed  in  their  middle 
by  a  large  pair  of  blunt -pointed  curved  scissors 
Avhose  tip  is  guarded  by  the  fingers  of  the  left 
hand.  On  severing  the  clavicles  the  acromion 
processes  become  capable  of  much  closer 
approximation  to  the  middle  line  of  the  foetus. 
Large  shoulder  girth  is  not  uncommonly  associ- 
ated with  other  pathological  conditions,  e.  g. 
foetal  ascites  and  anasarca.  Here  the  scissors 
must  be  plunged  into  the  front  of  the  thorax 
of  the  child  and  pushed  in  until  the  diaphragm 
is  punctured,  enabling  the  trunk  of  the  child  to 
be  delivered  after  several  pints  of  fluid  have 
escaped. 

Prolapse  of  a  Limb  with  the  head. — This  variety 
of  compound  presentation  must  be  regarded  in 
its  early  stage  as  little  different  from  transverse 
presentation,  to  which  it  will  inevitably  give 
rise  if  neglected. 

If  met  with  in  labour  early  in  the  first  stage, 
displacing  the  head  after  the  membranes  have 
ruptured,  attempts  may  be  made  to  displace 
the  arm  upwards  and  press  the  head  into  the 
brim  by  applying  a  tight  binder.  This  man- 
oeuvre generally  fails,  however.  If  seen  later  in 
labour,  with  full  dilatation  of  the  cervix,  the 
arm  should  be  pushed  up  as  high  as  possible 
above  the  greatest  diameter  of  the  head  and  for- 
ceps applied  at  once  for  extraction  if  other  con- 
ditions do  not  contra-indicate  a  rapid  delivery. 

If  the  attempt  to  seize  the  head  with  the 
forceps  fail  owing  to  the  hand  still  encroaching 
over  the  presenting  head,  internal  version,  if 
not  contra-indicated,  should  be  carried  out  and 
be  followed  by  extraction.  This  compound 
presentation  should  always  excite  suspicions 
of  the  existence  of  pelvic  contraction,  though  the 
two  are  not  necessarily  associated. 

Prolapse  of  the  Cord  is  associated  chiefly  with 
two  factors,  malpresentation  and  some  degree  of 
pelvic  contraction,  though  other  complications, 
such  as  hydramnios  or  unusual  length  of  the 
cord,  may  alone  predispose  to  it. 

Treatment  vail  vary  as  to  whether  the  child 
is  alive  or  not,  as  evidenced  by  the  pulsations 
of  the  cord  felt  on  examination.  In  the  latter 
case  the  condition  has  ceased  to  be  urgent  and 


the  labour  should  be  allowed  to  take  its  due 
course,  though  it  is  advisable  in  all  cases  to 
warn  the  nearest  relative  as  to  the  foetal 
condition. 

If  the  child  be  alive  prognosis  will  depend 
directly  on  the  degree  of  dilatation  of  the 
cervix,  and  on  the  nature  of  the  presenting  part 
(vertex,  breech  or  transverse). 

If  the  condition  be  detected  early  in  the 
second  stage  with  a  vertex  presentation  (and 
almost  invariably  associated  with  a  premature 
rupture  of  membranes),  an  attempt  must  be 
made  to  carry  the  loop  of  the  presenting  cord 
as  high  up  as  possible  with  the  finger  tips  above 
the  presenting  part.  Raising  the  hips  of  the 
patient  with  pillows  may  assist  both  in  the 
reduction  of  the  cord  and  its  maintenance  above 
the  presenting  part.  A  tight  binder  may  now 
be  used  to  force  the  vertex  well  down  into 
the  lower  uterine  segment.  Unfortunately,  the 
associated  conditions  of  either  an  occipito- 
posterior  presentation  or  a  flattened  pelvis 
negative  the  success  of  this  simple  treatment. 
It  must,  however,  be  attempted  in  the  absence 
of  other  means  of  treatment.  Efforts  to  main- 
tain the  cord  elevated  during  a  pain,  hoping 
the  presenting  part  will  descend  below  its  level 
and  thus  end  the  difficulty,  are  similarly  almost 
always  devoid  of  success. 

With  a  vertex  presentation  and  an  imperfectly 
dilated  cervix  the  use  of  Champetier  de  Ribes' 
bag  is  ideal  treatment.  The  cord  should  be 
digitally  pushed  up  as  high  as  possible,  with  the 
patient  in  the  raised  pelvis  position,  and  the 
bag  inserted.  There  need  be  no  great  fear  that 
a  loop  of  cord  will  be  nipped  between  the  bag 
and  the  lower  uterine  segment.  As  soon  as  the 
bag  is  distended,  if  the  foetal  heart  be  heard 
vigorously  pulsating,  there  is  no  further  direct 
foetal  risk,  since  as  soon  as  the  bag  be  expelled 
the  child  can  be  extracted  with  forceps  or 
delivered  following  internal  version. 

If  the  cord  prolapse  with  a  breech  presenta- 
tion and  the  cervix  be  imperfectly  dilated,  the 
cord  is  to  be  pushed  up  and  a  leg  brought  down 
to  block  up  the  lower  uterine  segment. 

Most  favourable  of  all  cases  to  treat  will  be 
those  where  with  a  fully  dilated  cervix  and  a 
vertex  presentation  a  loop  of  cord  is  felt  pulsating 
alongside  of,  or  in  advance  of,  the  presenting 
part.  Here  a  rapid  delivery  is  essential,  and  pre- 
ferably with  forceps.  There  need  be  no  necessity 
to  await  an  actual  contraction  of  the  uterus, 
provided  the  uterus  be  not  in  a  state  of  "  tem- 
porary passivity  "  or  secondary  inertia.  One 
or  two  vigorous  pulls  should  be  given  and  not 
too  much  regard  paid  to  the  perineum  if  the 
foetal  circulation  is  embarrassed,  since  perineal 
repair  is  possible,  but  the  restoration  of  a  dead 
foetus  beyond  the  powers  of  the  accoucheur. 
Forceps    delivery    in    these    circumstances    is 
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always  preferable  to  internal  version  and  ex- 
traction, which  invite  complications  with  the 
after-coming  arms  and  head,  further  jeopardizing 
a  foetus  with  an  already  embarrassed  circulation. 
A  more  insidious  cord  complication  still 
exists — Expression  of  the  Cord.  Here  a  loop 
of  cord  advances  into  the  pelvis  with  the  vertex, 
but  does  not  project  in  front  of  its  greatest 
diameter.  It  thus  entirely  escapes  detection 
on  digital  examination,  though  severely  pressed 
on.  The  possible  existence  of  this  complica- 
tion should  ah\ays  be  suggested  by  an  un- 
explained flagging  of  the  foetal  heart-rate, 
calling  for  immediate  delivery  if  all  local 
conditions  are  favourable  for  the  application 
of  forceps.  For  this  reason  it  should  be  laid 
down  that  auscultation  of  the  foetal  heart  should 
always  be  carried  out  as  a  routine  on  several 


occasions  in  the  second  stage. 


R.  D.  M. 


ABNORMALITIES    CONNECTED    WITH 
THE    UTERUS 

The  abnormalities  in  labour,  due  directly 
to  the  uterus,  may  be  grouped  under  five 
headings — 

I.  AbnormaHties    of   the    uterine    contrac- 
tions. 
II.  Abnormahties  in  the    dilatation  of    the 
cervix. 

III.  Misdirection  of  the  uterine  axis. 

IV.  Malformation  of  the  uterus. 
V.  Tumours  of  the  uterus. 

I. — Abnormalities  of  the  Uterine  Contractions 

1.  The  contractions  may  be  abnormally 
powerful. 

2.  The  contractions  may  be  too  weak. 

3.  The  contraction  may  be  continual  or  to7iic. 

1.  Abnormally  Powerful  Contractions.  Pre- 
cipitate Labour, — By  a  rapid  succession  of 
contractions  labour  is  completed  with  extra- 
ordinary speed,  the  cervix  being  dilated,  the 
child  born  and  the  placenta  expelled  in  the 
space  of  a  few  minutes.  This  is  true  precipitate 
labour  and  is  accompanied  by  serious  risks  and 
disadvantages.  The  patient  may  not  be  able 
to  get  assistance  from  doctor  or  nurse ;  labour 
may  occur  in  inconvenient  situations  ;  the  child 
may  be  expelled  on  to  the  floor  and  may  die 
of  haemorrhage  from  rupture  of  the  cord;  the 
patient  may  suffer  from  sliock ;  there  are 
usually  extensive  lacerations  of  the  cervix, 
vagina  and  perineum,  and  there  is  a  risk  of 
acute  inversion  of  the  uterus  and  post-partum 
haemorrhage. 

There  are  also  other  cases  where  labour, 
beginning  normally,  terminates  with  unexpected 
rapidity.  This  is  often  seen  in  women  who  have 
borne  many  children ;    progress  has  been  slow 


until  the  moment  of  rupture  of  the  membranes ; 
then  there  is  one  strong  pain  and  the  child  is 
in  the  bed  in  a  few  seconds.  In  other  cases  the 
OS  uteri  having  attained  a  certain  degree  of 
dilatation  in  a  regular  manner  may,  after  a 
period  of  hesitation,  attain  full  dilatation  Anthin 
a  few  minutes  and  the  child  be  expelled  with 
corresponding  speed.  Such  surprises,  though 
most  often  met  with  in  multiparse,  may  also 
occur  in  primiparse. 

Treatment.  It  is  a  safe  rule  never  to  leave 
the  house  after  the  os  uteri  has  attained  the 
size  of  a  five-sliilhng  piece  in  primiparse  and  a 
florin  in  multiparas.  When  uterine  contrac- 
tions become  unduly  powerful  and  frequent, 
and  the  progress  of  labour  is  too  rapid,  the  only 
thing  to  do  is  to  give  chloroform,  which  usually 
dimini.shes  the  force  and  frequency  of  the  pains. 

2.  Abnormally  Weak  Contractions, — Of  this 
there  are  two  varieties,  between  which  it  is  of 
the  utmost  importance  to  distinguish. 

(a)  Primary  Inertia.  —  The  uterine  contrac- 
tions are  weak  and  ineSectual  from  the  com- 
mencement. Consequently  labour  is  prolonged, 
although  the  resistances  are  normal.  The 
uterus,  however,  loses  in  no  degree  its  jjower  to 
retract. 

(6)  Uterine  Exhaustion  or  Atony.  —  This  is 
sometimes  called  secondary  inertia.  Uterine 
exhaustion  and  'primary  inertia  are  two  utterly 
different  conditions.  In  uterine  exhaustio7i  the 
uterus  has  become  exhausted  from  preceding 
efforts ;  not  only  do  contractions  cease,  but 
the  uterus  totally  loses  its  power  to  retract. 

Primary  Inertia, — Primary  Aveakness  of  the 
uterine  contractions  is  commoner  in  primiparse, 
occurs  often  in  nervous  and  sensitive  women, 
in  cases  of  hydraumios  and  t^nns,  where  there 
is  over-distension,  and  is  occasionally  encoun- 
tered in  women  who  have  borne  many  children 
at  short  intervals. 

From  the  commencement  of  labour  the  uterine 
contractions  are  weak  and  occur  at  irregular 
and  long  intervals.  Consequently  the  cervix 
dilates  slowly  and  the  expulsion  of  the  child  is 
delayed.  In  other  cases,  after  a  prolonged 
first  stage,  the  contractions  increase  in  strength 
and  frequency  as  soon  as  the  membranes  rupture 
and  the  head  begins  to  press  upon  the  pelvic 
floor.  Such  cases  are  frequently  encountered 
in  primiparse,  especially  in  occipito-posterior 
presentations. 

The  effects  of  prolonged  labour  may  be  seen 
either  in  the  mother  or  in  the  child.  Generalh' 
speaking,  there  are  no  ill-effects  so  long  as  the 
membranes  remain  intact,  if  the  contractions 
are  not  painful,  and  the  patient  can  get  occa- 
sional snatches  of  sleep.  If  the  Hquor  anmii 
drains  away  prematurely  the  contractions 
become  painful  and  cramp-like,  although  no 
more  effectual ;  the  patient  then  soon  becomes 
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worn  out.  as  indicated  by  a  rise  in  the  pulse- 
rate,  and  the  foetus  may  suffer  from  pressure. 

Treatment.  In  the  first  stage  of  labour 
patience  is  essential ;  reassure  the  patient  that 
all  is  well  and  that  a  little  delay  at  this  stage 
does  no  harm.  The  rectum  must  be  cleared 
and  the  bladder  emptied.  The  patient  must 
walk,  stand  or  sit  as  much  as  possible.  WTien 
pains  begin  to  die  dowai,  procure  sleep  by  giving 
syrup  of  chloral  hydrate,  two  drachms,  or  by 
injecting  one-third  of  a  grain  of  morphia ;  after 
sleep,  progress  may  be  more  rapid.  A  prolonged 
hot  bath  is  usually  beneficial,  and  better  still 
are  hot  vagmal  douches. 

Drugs  are  of  no  service.  Ergot  is  positively 
dangerous,  for  it  may  cause  tonic  contraction. 
Quinine  is  harmless,  but  often  A^ithout  much 
effect. 

If  the  patient  begins  to  show  signs  of  ex- 
haustion more  strenuous  measures  must  be 
adopted.  First  anaesthetize  the  patient,  and 
stretch  the  os  \vii\\  the  fingers  :  this  often  has  a 
wonderfully  stimulative  effect.  If  this  is  with- 
out result  the  os  must  be  dilated  to  full  size 
by  mechanical  means  and  the  patient  delivered. 
If  the  OS  is  small,  i.  e.  the  size  of  a  crown-piece  or 
less,  insert  a  Champetier  de  Ribes'  bag  and 
apply  traction  by  attaching  to  it  a  weight  of  not 
more  than  four  pounds,  which  is  hung  over  the 
footrail  of  the  bed.  If  the  os  exceeds  the  size 
of  a  crown-piece,  complete  dilatation  with  the 
hand  and  deliver  by  forceps. 

In  the  second  stage,  do  not  allow  labour  to 
drag  on  indefinitely.  Assuming  that  the  pelvis 
and  presentation  are  normal,  it  is  a  useful  rule 
never  to  allow  the  second  stage  to  last  more 
than  two  hours.  If  at  the  end  of  two  hours 
there  is  no  prospect  of  immediate  termination 
of  labour,  dehver  by  forceps  in  a  head  presenta- 
tion, or  by  traction  in  a  breech.  By  this  means 
(i)  the  mother  is  saved  needless  pain,  (ii)  uterine 
exhaustion  and  post-partum  haemorrhage  are 
prevented,  and  (iii)  there  is  less  chance  of  the 
foetus  suffering  from  pressure. 

It  is  most  important  to  auscultate  the  foetal 
heart  at  regular  intervals  during  prolonged 
labour,  so  as  to  discover  signs  of  foetal  distress 
before  it  is  too  late  to  save  the  life  of  the  child. 

Uterine  Exhaustion.  —  After  uterine  contrac- 
tions have  been  strong  and  regular  they  gradu- 
ally diminish  in  force  and  frequency,  and  finally 
cease.  Although,  as  a  rule,  the  uterus  becomes 
exhausted  only  after  long  and  vigorous  action 
to  overcome  obstruction,  exhaustion  occasion- 
ally occurs  in  the  first  or  second  stage  of  a 
normal  labour.  In  such  cases  Ave  must  presume 
that  the  muscles  of  the  uterus  are  inherently 
weak  or  its  nerves  or  nerve  centres  are  at  fault. 
The  diagnosis  is  easy.  There  is  complete 
absence  of  uterine  contractions  and  the  uterus 
feels  uniformly  soft. 
29 


The  effect  is  that  tlie  labour  comes  to  a 
standstill.  Neither  mother  nor  child  suffer  in 
the  least.  After  a  varying  interval  of  time  the 
uterus  recovers  and  labour  recommences. 

Treatment.  Let  the  patient  rest ;  procure 
sleep  by  administering  a  suitable  sedative,  such 
as  chloral  hydrate,  chloralamide  or  morphia ; 
wait  until  uterine  action  recommences,  as  it  is 
bound  to  do.  On  no  account  deliver  the  jpatient 
so  long  as  contractions  are  absent,  or  the  worst 
form  of  post-partum  haemorrhage  is  bound  to 
occur. 

3.  Tonic  Contraction  of  the  Uterus. — There  are 
two  varieties,  complete  and  partial.  In  complete 
tonic  contraction  the  uterus  does  not  relax 
between  the  pains.  In  the  partial  variety  there 
is  a  localised  ring  of  tonic  contraction  (con- 
traction-ring) forming  a  stricture  in  the  neigh- 
bourhood of  the  internal  os  uteri. 

Causation.  Tonic  contraction  may  follow 
(i)  prolonged  unsuccessful  efforts  to  overcome 
obstruction  ;  (ii)  premature  rupture  of  the 
membranes  and  rigid  cervix  ;  (iii)  administration 
of  ergot ;  (iv)  the  wor.st  cases  follow  repeated 
unsuccessful  attempts  at  delivery  b}^  forceps 
or  version  in  obstructed  labour. 

(a)  General  Tonic  Contraction.  —  Diagnosis. 
This  presents  no  difficulty.  Its  onset  is  gradual ; 
the  intervals  betAAeen  the  contractions  become 
progressively  shorter,  and  the  contractions 
themselves  longer  and,  finally,  continuous. 
The  patient  is  in  constant  pain  and  rapidly 
i  becomes  exhausted.  The  uterus  feels  hard, 
tense  and  tender.  Foetal  parts  cannot  be  felt 
nor  the  foetal  heart  heard.  The  presenting 
part  is  fixed  and  covered  with  a  large  caput 
succedanum. 

Effects.     Labour  comes  to   a  standstill ;    for 
so  long  as  the  uterus  ceases  alternately  to  con- 
tract and  relax  there  can  be  no  advance  of  the 
foetus,  but  merely  a  rise  in  intra-uterine  pressure. 
The  liquor  amnii  drains  away  completely  and 
i   the   foetus  perishes,  because  (i)  the  placenta  is 
compressed  against  the  foetus  and  the  utero- 
placental   circulation   impeded ;    (ii)  the  foetus 
I   is  subjected  to  dangerous  pressure.     The  mother 
becomes  exhausted.     There  is  danger  of  rupture 
of  the  uterus  from  excessive  retraction  of  the 
'    upper  segment  and  over-distension  of  the  lower. 
Finally,  tonic  contraction  occasionally  gives 
rise  to  a  peculiar  form  of  dystocia  which  I  have 
elsewhere    termed    "  active    retention    of    the 
foetus  by  the  uterus."     In  this  condition  the 
I   uterus  grips  the  foetus  as  in  a  vice.     An  ex- 
.   tremely  fine  example  of  this  has  been  published 
'   by  Russel  Andrews  and  Maxwell,  in  which  tonic 
contraction  of  the  uterus  gripped  the  foetus  so 
tightly  that  powerful  traction,   subsequent  to 
removal  of  the  head,  cleidotomy,  and  removal 
of  the  thoracic  and  abdominal  viscera,  failed 
to  budge  the  foetus,  and  in  which  hysterectomy 
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had  eveiitually  to  be  performed,  lu  tA\o 
remarkable  cases  described  by  myself  of  tonic 
contraction  associated  A\ith  transverse  presenta- 
tion, Csesarean  section  was  performed  after 
ineflfectual  attempts  at  delivery  by  the  natural 
passages ;  even  after  the  uterus  had  been 
opened,  so  tightlj'  was  the  foetus  gripped  by  the 
uterus,  that  evisceration  had  to  be  performed 
through  the  uterine  incision  before  the  foetus 
could  be  removed. 

Treatment.  Inject  one-third  of  a  grain  of 
morphia  hypodermically  and  anaesthetize  the 
patient  with  chloroform.  By  these  means  the 
uterus  may  become  relaxed  and  delivery  be 
effected.  It  is  important  not  to  attempt 
delivery  until  complete  relaxation  has  occurred, 
otherwise  the  additional  stimulation  will  only 
increase  the  intensity  of  the  contraction. 
Deliver  the  patient  by  the  safest  method;  if 
forceps  fail  in  a  head  presentation,  do  not 
hesitate  to  perform  craniotomy,  for  the  child 
may  be  already  considered  dead.  Carry  out 
all  manipulations  with  the  greatest  caution, 
otherwise  the  uterus  may  be  ruptured. 

If  in  spite  of  prolonged  chloroform  anaesthe- 
sia the  contraction  does  not  pass  off,  delivery 
must  be  effected  in  spite  of  it,  and  the  means 
of  delivery  must  suit  the  circumstances  of  the 
case.  It  may  be  necessary  to  perform  Csesarean 
section  or  hysterectomy,  as  in  the  cases  already 
quoted. 

(6)  Partial  Tonic  Contraction. — The  import- 
ance of  contraction  rings  in  the  neighbourhood 
of  the  internal  os  uteri  as  a  cause  of  obstruction  \ 
to  labour  has  only  recently  been  realized. 
Such  rings  form  as  the  result  of  tonic  contraction 
of  the  circular  muscular  fibres,  A\hich  are  well 
developed  in  this  part  of  the  uterus.  Premature  ; 
rupture  of  the  membranes  and  intra-uterine 
manipulations  seem  to  be  important  factors  in 
their  causation.  A  contraction  ring  is  very 
different  in  origin  and  nature  from  the  retraction 
ring.  \\\\\c\\  may  also  form  in  the  same  neigh- 
bourhood in  cases  of  obstructed  labour  "with 
excessive  retraction  of  the  upper  segment  of  the 
uterus.  The  retraction  ring  is  more  the  result 
tlian  the  cause  of  obstructed  labour.  However, 
for  practical  purposes,  the  end-result  is  the  same ; 
both  varieti(>s  of  ring  may  produce  a  stricture 
in  the  neighbourhood  of  the  internal  os  uteri 
and  impede  the  progress  of  the  child. 

In  some  cases  the  ring  forms  in  front  of  the 
presenting  part,  in  others  behind  it ;  in  the 
latter  case  the  ring  interlocks  with  a  groove 
on  the  surface  of  the  child — between  the  head 
and  the  trunk,  for  example. 

Diagnosis.  In  spite  of  good  contractions, 
labour  is  delayed;  there  is  no  apparent  cause 
of  obstruction,  such  as  contracted  pelvis  or 
mal-presentation.  On  vaginal  examination  the 
OS  uteri  will  be  found  dilated,  but  on  passing 


the  linger  upwards  a  well-defined  ring  will  be 
met,  lying  immediately  below  the  presenting 
point ;  during  a  uterine  contraction  the  ring 
contracts  and  effectually  impedes  the  advance 
of  the  child. 

If  the  ring  is  situated  behind  the  presenting 
l)art  the  diagnosis  is  not  so  apparent ;  but  if 
the  hand  be  passed  into  the  uterus  above  the 
presenting  part,  the  ring  will  be  discovered. 

Treatment.  When  the  ring  has  formed  in 
front  of  the  presenting  part,  give  the  patient 
half  a  grain  of  morphia  hj^odermically,  anaes- 
thetize her  deeply  \\dth  chloroform,  dilate  the 
ring  manually,  and  deliver  with  forceps.  If 
it  is  found  impossible  to  dilate  the  ring,  and  the 
child  is  alive,  Caesarean  section  must  be  per- 
formed. If  the  child  is  dead,  perform  cranio- 
tomy, and  deliver  by  the  method  of  continuous 
traction  applied  to  a  cranioclast  screwed  firmly 
home  by  means  of  a  weight  attached  to  the 
handle. 

AVhen  the  ring  has  formed  behind  the  present- 
ing part,  first  attempt  deHvery  by  forceps; 
if  these  fail,  try  continuous  weight  traction;  if 
all  efforts  to  deliver  by  the  natural  passages  are 
unsuccessful,  Caesarean  section  must  be  per- 
formed. In  cases  where  grave  uterine  sepsis 
is  feared,  it  is  best  to  remove  the  uterus. 

Rupture  of  the  Uterus. — Rupture  of  the  uterus 
during  labour  may  be  spontaneous  or  traumatic. 
Spontaneous  rupture  is  accomplished  by  the 
unaided  force  of  the  uterine  contractions; 
traumatic  rupture  by  intra-uterine  manipula- 
tions performed  under  unfavourable  conditions. 

Etiological  Factors.  In  the  vast  majority  of 
cases  rupture  of  the  uterus  is  a  sequel  of  over- 
distension of  the  lower  segment  consequent  on 
obstructed  labour;  there  are,  however,  cases, 
though  few,  which  depend  on  other  conditions. 
For  this  reason  the  etiological  factors  may  be 
at  once  divided  into — 

1.  Obstructed  labour. 

2.  Other  factors. 

1.  Obstructed  Labour:  Mechanism  of  Rupture. — 

Durmg  labour  the  uterus  becomes  differenti- 
ated into  tAvo  portions,  an  upper  segment  Avhich 
contracts  and  retracts  to  expel  the  foetus,  and 
a  lower  segment  which  is  stretched  and  dilated 
to  allow  it  to  pass.  As  the  upper  segment 
retracts  it  becomes  progressively  thicker,  and 
as  the  lower  segment  stretches  it  becomes 
progressively  thinner.  At  the  junction  be- 
tween the  two  segments  the  lower  margin  of 
the  upper  forms  a  muscular  ridge'  on  the  inner 
wall  of  the  uterus ;  this  is  the  retraction  rmg 
(Ring  of  Bandl).  In  phj^siological  labours 
retraction  of  the  upper  segment  and  stretching 
of  the  lower  can  seldom  be  appreciated  clini- 
cally, though  occasionally  the  retraction  ring 
can  be  felt  above  the  symphysis  as  a  transverse 
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ridge.  Excessive  retraction  of  the  upper  and 
thinning  of  the  lower  segment  are  (with  the 
rarest  exceptions)  only  consequent  on  the 
exaggerated  uterine  action  which  accompanies 
obstructed  labour,  when  tlie  differentiation  of 
the  uterus  into  upper  and  lower  segments 
becomes  very  evident.  The  upper  segment 
forms  a  relatively  smaU  proportion  of  the  uterus 
and  covers  the  upper  part  of  the  foetus  like  a 
thick  cap.  The  lower  segment  forms  a  rela- 
tively large  proportion  of  the  uterus  and  is  over- 
distended  by  having  to  accommodate  the  major 
portion  of  the  foetus ;  the  thinning  is  greatest 
on  the  side  which  is  most  distended,  as,  for 
example,  on  the  side  which  accommodates  the 
head  m  transverse  presentation. 

The  retraction  ring  rises  to  a  higher  level  and 
forms  a  prominent  ridge  running  transversel}' 
or  obliquely  around  the  uterus. 

With  further  retraction  of  the  upper  segment 
over-distension  of  the  lower  segment  progresses 
until  ultimately  its  thimied  walls  can  no  longer 
withstand  the  pressure  of  the  foetus,  and  it 
ruptures  spontaneously  during  a  uterine  con- 
traction. 

Traumatic  rupture  is  easily  caused  by  intra- 
uterine manipulations  Avhen  the  loA\-er  uterine 
segment  has  become  over-distended.  The  acci- 
dent has  most  commonly  followed  interna] 
version  for  impacted  shoulder  presentation, 
though  sometimes  the  mere  introduction  of  the 
hand  into  the  uterus  may  cause  the  already 
overstrained  lower  segment  to  give  way. 

2.  Factors  other  than  Obstructed  Labour — 

(a)  If  the  uterine  wall  be  weakened  from  any 
cause,  the  rise  in  intra-uterine  pressure  during 
labour  may  be  sufficient  to  bring  about  rupture. 
Weakening  may  be  caused  by  :  (i)  the  cicatrix 
of  a  former  Csesarean  section ;  (ii)  the  cicatrix 
left  by  a  former  rupture ;  (iii)  degeneration  of 
the  uterine  muscle  or  interstitial  fibrosis ; 
(iv)  new  growths ;  fibromyoma,  carcinoma  or 
sarcoma. 

(6)  Misdirection  of  the  Uterine  Axis.  In  cases 
of  pendulous  abdomen,  the  uterus  is  in  a  position 
of  excessive  anteflexion  and  the  presenting  part 
is  contmuously  driven  by  the  uterine  contrac- 
tions against  the  posterior  wall  of  the  lower 
segment,  which  may  ultimately  jdeld. 

(c)  Ajter  Operations  for  Fixation  of  the  Uterus. 
A  few  cases  of  rupture  have  occurred  after 
fixation  operations  for  prolapse  and  retro- 
fiexion. 

Varieties.  Rupture  of  the  uterus  may  be 
complete  or  incomplete.  In  the  former  the 
muscular  and  peritoneal  coats  are  both  torn 
and  the  opening  communicates  directly  witli 
the  peritoneal  cavity.  The  foetus  may  escape 
and  He  amongst  the  intestines,  or  it  may  remain, 
wholly  or  in  part,  within  the  uterus.  Coils  of 
intestine  often  prolapse  through  the  rent.     In 


incomplete  tears  the  peritoneal  coat  remains 
intact.  This  variety  is  most  common  in  the 
lateral  wall  of  the  uterus  and  opens  into  the 
cellular  tissue  between  the  layers  of  the  broad 
ligament. 

The  extent  of  the  tear  varies  in  different 
cases.  Spontaneous  tears  are  usually  more 
extensive  than  traumatic.  In  rupture  associated 
Avith  obstructed  labour  the  tear  always  com- 
mences in  the  lower  segment  and  is  oblique  and 
longitudinal  in  direction,  thence  it  may  spread 
upwards  into  the  uterus  and  doAniAvards  into 
the  cervix  and  vagina;  sometimes  the  tear 
spreads  widely  into  extra-uterine  structures, 
and  the  broad  ligament  may  be  torn  or  the 
bladder  opened. 

The  amount  of  heemorrhage  varies  consider- 
ably ;  it  comes  partly  from  the  placental  site, 
before  the  uterus  retracts,  and  partly  from  the 
torn  edges  of  the  uterus.  Extra-uterine  vessels, 
such  as  the  vaginal,  vesical  or  ovarian,  may  be 
torn  across  and  bleed  freeh'. 

With  incomplete  rupture  a  subperitoneal 
haematoma  may  form,  and  in  tears  of  the  lateral 
wall,  blood  may  accumulate  betAveen  the  layers 
of  the  broad  ligament.  Such  collections,  if 
large,  may  rupture  secondarily  into  the 
peritoneal  cavity. 

Clinical  Aspects.  These  may  be  di\'ided 
into — 

1.  The  events  preceding  rupture. 

2.  The  signs  and  sj^mptoms  of  rupture. 

1.  The  Events  preceding  Rupture.  Rupture 
may  occur  AAdthout  any  Avarning,  as  from  the 
yielding  of  a  cicatrix  or  from  Aveakness  of  the 
uterine  Av^all.  In  the  majority  of  cases  rupture 
is  preceded  by  a  definite  series  of  CA^ents.  These 
consist  in  the  signs  of  obstructed  labour  and  of 
over-distension  of  the  loAver  segment. 

Signs  of  Over- Distension  of  the  Lower  Seg- 
ment. These  indicate  (i)  that  spontaneous 
rupture  is  imminent  if  deliA^ery  be  further 
delayed  ;  (ii)  that  operative  manipulations  must 
be  carried  out  Avith  the  utmost  precaution  if 
traumatic  rupture  is  to  be  aA^oided     Thej'  are — 

(a)  The  general  condition  of  the  patient.  She 
is  restless  and  exhausted ;  the  uterme  con- 
tractions cause  intense  pain  and,  if  there  is 
tonic  uterine  contraction,  the  pain  is  continuous  ; 
the  pulse  is  rapid  and  AA-eak  and  the  temperature 
is  raised. 

(6)  The  nature  of  the  uterine  contractions. 
The  contractions  foUoAV  one  another  at  short 
intervals  and  are  poAverful,  prolonged  and 
exceedingly  painful,  or  there  may  be  tonic 
uterine  contraction. 

(c)  The  condition  of  the  uterus.  The  upper 
part,  corresponding  to  tlie  retracted  upper 
segment,  is  hard  and  prominent ;  it  does  not 
become  completely  relaxed  betAveen  the  pains 
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and  does  not  allow  the  outlines  of  the  foetus  to 
be  easily  felt ;  the  lower  segment  feels  soft, 
elastic  and  almost  fluctuating  between  the 
pains,  and  allows  the  foetus  to  be  felt  with 
extraordinary  distinctness;  it  is  tender  on 
pressure.  During  a  contraction  it  becomes 
tense,  but  never  so  hard  as  the  upper  segment. 
The  retraction  ring  can  l^e  felt,  and  is  usually 
visible,  as  a  ridge  or  groove,  running  obliquely 
or  transversely  across  the  uterus  about  the  level 
of  the  umbilicus  ;  the  higher  it  lies,  the  greater 
is  the  distension  of  the  lower  segment.  The 
round  ligaments  can  be  felt  as  tense,  thick  bands 
running  o])liquely  from  the  sides  of  the  uterus, 
downwards  and  outwards  towards  Poupart's 
ligaments ;  owing  to  the  usual  rotation  of  the 
uterus  to  the  right,  the  left  round  ligament  is 
more  prominent  than  the  right. 

(il)  The  presenting  part  of  the  foetus.  On 
vaginal  examination  the  presenting  part  is 
immovably  fixed  over  the  brim  of  the  pelvis ; 
if  it  fits  the  brim,  there  is  a  large  caput 
succedaneum. 

2.  The  Signs  and  Symptoms  of  RujMire. 
These  vary  considerably,  according  to  the 
extent  and  situation  of  the  tear,  the  escape  or 
otherwise  of  the  foetus  into  the  abdominal  cavity 
and  the  degree  of  haemorrhage. 

At  the  moment  of  complete  spontaneous  rup- 
ture the  patient  experiences  sudden  and  severe 
pain  in  the  lower  part  of  the  abdomen,  and  passes 
into  a  condition  of  profound  shock.  The  uterine 
contractions  naturally  cease  fortliAWth.  Usually 
there  is  more  or  less  external  bleeding  from  the 
vagina.  The  symptoms  immediatelj^  secondary 
to  the  rupture  depend  entirely  upon  Avhether  or 
not  there  is  much  haemorrhage.  When  this  is 
severe  the  patient  quickl}^  becomes  collapsed, 
with  all  the  symptoms  associated  with  internal 
haemorrhage.  If  the  abdomen  be  examined  the 
first  thing  that  strikes  one  is  the  extraordinary 
ease  witli  which  the  foetus  is  felt,  lying  as  it 
does  directly  beneath  the  abdominal  A\all.  The 
uterus  retracts  and  may  be  felt  as  a  hard  tumour 
^vith  the  fundus  lying  at  the  level  of  the  umbili- 
cus. If  there  be  much  internal  haemorrhage 
the  abdomen  becomes  distended  and  there  are 
signs  of  free  fluid.  The  vaginal  examination 
yields  unmistakable  evidence.  The  presenting 
part  of  the  foetus,  which  formerly  had  been  fixed 
above  the  pelvic  brim,  having  retired  in  the 
abdominal  cavity,  can  no  longer  be  felt.  If  the 
examining  hand  be  passed  into  the  uterus,  the 
tear  can  be  felt  and  the  hand  can  be  passed 
through  it  amongst  the  intestines.  If  the  rup- 
ture has  occurred  through  the  lateral  \\all  of 
the  uterus  the  foetus  may  come  to  lie  A\'holly 
or  in  part  bet^\■een  the  layers  of  the  broad 
ligament. 

If  the  fa?tus  remains  in  the  uterus  the  physical 
signs    diifer    somewhat    from    the    above,    but 


whether  the  rupture  be  complete  or  incomplete, 
the  presenting  part,  instead  of  remaining  firmly 
fixed,  recedes  and  becomes  freely  movable. 
This  is  perhaps  the  most  important  sign. 
Confirmation  may  alwa3^s  be  obtained  by 
passing  the  hand  into  the  uterus  and  feeling  the 
rent.  The  time  at  which  collapse  appears 
varies  considerably.  If  the  haemorrhage  is 
gradual  it  may  be  delayed  for  a  considerable 
time. 

Wlien  the  rupture  occurs  as  the  result  of 
operative  manipulation  the  signs  and  symptoms 
of  rupture  are  not  always  manifest,  especially 
if  the  patient  be  under  an  anaesthetic.  Collapse 
may  be  the  only  symptom  which  draws  attention 
to  the  accident,  and  if  collapse  follows  a  difficult 
instrumental  extraction  in  a  case  of  obstructed 
labour,  rupture  should  be  suspected.  Many 
cases  of  slight  rupture  escape  notice  altogether 
and  unsuspected  ruptures  have  often  been  dis- 
covered only  on  passing  the  hand  into  the  uterus 
after  delivery. 

Prognosis.  In  complete  spontaneous  rupture, 
where  the  tear  is  extensive,  and  especiallj'^  if  the 
foetus  has  escaped  into  the  abdominal  cavity, 
the  maternal  mortality  is  from  fifty  to  sixty 
per  cent.  Of  the  total  mortality,  sixty  per  cent, 
is  due  to  sepsis,  for  in  the  class  of  case  in  which 
rupture  occurs  the  interior  of  the  uterus  is 
almost  certainly  infected,  from  prolonged  labour 
and  repeated  examinations  and  intra-uterine 
manipulations.  The  usual  form  of  sepsis  arising 
in  these  cases  is  general  peritonitis.  Dangerous 
haemorrhage  occurs  in  about  forty  per  cent,  of 
cases.  Death  from  haemorrhage  seldom  occurs 
immediately,  but  after  a  few  hours  from  con- 
tinuous oozing  or  recurrent  haemorrhage.  There 
is  no  doubt  that  the  initial  shock,  by  lowering 
the  blood  pressure,  plays  an  important  part  in 
checking  haemorrhage ;  recurrent  haemorrhage 
is  apt  to  occur  when  shock  is  recovered  from. 
If  the  course  of  labour  has  been  aseptic  and 
haemorrhage  has  ceased  the  prognosis  becomes 
fairly  good.  In  traumatic  rupture,  and  in 
incomplete  rupture  where  the  tear  is  a  small 
one,  the  prognosis  is  good. 

Treatment.  Prophylactic.  Though  rupture  of 
the  uterus  is  usually  the  consequence  of  bad  mid- 
Avifery,  yet  it  must  be  admitted  that  there  are 
cases  in  Avhich  the  uterus  ruptures  with  extra- 
ordinary ease,  and  that  excessive  excitability 
of  the  uterus  or  weakening  of  its  wall,  or  both, 
may  bring  this  to  pass  comparatively  early  in 
labour.  Such  cases  are,  however,  rarely  en- 
countered and  rupture  may  usually  be  avoided 
by  the  proper  management  of  labour.  All 
pregnant  women  shovdd  be  systematically 
examined  for  the  presence  of  pelvic  contraction 
or  pelvic  tumours.  The  importance  of  a 
thorough  abdominal  and  vaginal  examination 
early  in  labour  cannot  be  too  strongly  empha- 
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sized,  for  at  this  stage  not  only  is  examination 
easier  and  better  tolerated  by  the  patient,  but, 
if  an  abnormahty  is  detected,  difficulties  can  be 
anticipated   and   a  definite   plan   of   campaign 
decided  on.     Failure  of  the  presenting  part  to 
enter  the  pehis  after  one  hour  of  expulsive  pains 
should   always   arouse   suspicion.     One   of   the 
most  important  rules  in  mid^Wfery  is  to  ancesthe- 
tize  the  'patient  and  to  examine  her  thoroughly  as 
soon  as  it  is  evident  that  labour  is  not  progressing 
properhj.     If  this  were  more  often  done  there 
would   be  fewer  disasters.     Signs  of  over-dis- 
tension of  the  lower  segment  should  be  watched 
for,  and  when  they  appear  labour  should    be 
terminated.     Operative  manipulations  in  such 
cases  should  be  performed  -vnth  the  greatest  care 
and  under  full  anaesthesia.     Version  should  only 
be    attempted    in    the    intervals    between    the 
uterine  contractions  and  should  be  performed 
slowly,  gently  and  ^\'ith  the  uterus  supported 
by  the  outside  hand. 

Treatment  of  the  Rupture.  This  differs  ac- 
cording to  the  necessities  of  the  case.  Every 
case  of  rupture  of  the  uterus  will  be  treated  by 
one  of  four  methods — 

(a)  Nothing  is  done,  and  recovery  left  to 
nature. 

{b)  The  tear  vnW.  be  lightly  packed  with  gauze 
and  drained  by  the  vaginal  route.  | 

(c)  The  abdomen  Mill  be  opened  and  the  tear 
sutured. 

[d)  The  abdomen  will  be  opened  and  the 
uterus  removed. 

The  chief  factors  which  determine  the  proper  . 
method  of  treatment  are  (i)  the  position  of  the 
foetus,  (ii)  the  degree  of  haemorrhage  and  (iii) 
the  extent  of  the  tear.  It  is  not  easy  to  lay 
down  definite  rules,  but  the  most  convenient 
way  to  attempt  this  is  to  divide  all  cases  into 
two  classes. 

1.  Those  that  require  abdominal  section. 

2.  Those  that  do  not. 

1.  Gases  that  require  Abdominal  Section.  If  | 
the  foetus  cannot  be  extracted  by  the  natural 
passages  it  must  be  removed  by  the  abdominal 
route.  This  wdll  be  so  if  the  foetus  has  escaped 
entirely  into  the  peritoneal  cavity,  or  if  so  much 
of  it  has  escaped  that  extraction  by  the  natural 
passages  is  impossible,  difficult  or  dangerous  : 
injudicious  attempts  at  extraction  may  lead  to 
extension  of  the  tear,  renewal  of  haemorrhage  or 
injury  to  the  intestines. 

If,  after  the  foetus  has  been  extracted, 
examination  or  the  condition  of  the  patient 
reveals  the  fact  that  hsemorrhage  is  still  con- 
tinuing, the  abdomen  must  be  opened  and 
haemorrhage  controlled.  It  must  be  borne  in  i 
mind  that  even  when  the  uterus  is  hard  and  j 
contracted  severe  haemorrhage  may  still 
continue. 


In  very  extensive  tears,  even  if  the  foetus  has 
been  extracted  and  haemorrhage  has  ceased, 
recovery  is  more  likely  to  take  place  if  they  are 
dealt  Avith  hy  abdominal  section.  Opmions 
differ  on  this  point,  and  it  cannot  be  denied  that 
many  such  cases  recover  completely  if  dealt 
with  by  the  vaginal  route. 

The  Operation.  Since  patients  are  usually 
in  a  state  of  profound  shock  and  collapse  the 
utmost  precaution  must  be  taken  to  combat 
these  both  before  and  during  operation.  Intra- 
venous injections  of  sahne  solution  should  com- 
mence before  the  operation  and  should  continue 
throughout  it. 

The  abdomen  should  be  opened  bj'  a  six-inch 
incision  starting  two  inches  above  the  umbilicus. 
After  the  foetus  and  placenta  have  been  re- 
moved, and  blood  and  clots  cleared  away,  the 
uterus  should  be  drawn  up  through  the  wound 
and  the  rent  sought  for  and  its  extent  defined. 
Now  is  the  time  when  the  operator  must 
make  his  decision  as  to  (i)  whether  he  can  deal 
efficiently  with  the  tear  by  suturing  it,  or 
(ii)  whether  he  should  remove  the  uterus. 

Treatment  by  Suture.  Suture  of  the  rent  is 
only  suitable  if  the  edges  can  be  accurately 
coapted  and  if  haemorrhage  can  be  efficiently 
controlled.  This  method  of  treatment  is  only 
suitable  if  the  tear  is  confined  to  the  uterus,  if 
its  course  is  fairly  regular,  if  it  be  in  an  accessible 
position  and  if  its  edges  can  be  accurately 
coapted.  The  sutures  should  include  the 
peritoneal  and  muscular  coats  of  the  uterus. 

Removal  of  the  Uterus.  This  must  take  the 
form  of  supravaginal  hysterectomy^,  and  usually 
is  indicated  if  the  tear  is  extensive  and  irregular. 
Its  advantages  are  that  it  controls  bleeding, 
removes  a  source  of  sepsis  and  precludes  rupture 
in  subsequent  pregnancies  or  labours. 

2.  Tears  that  do  not  require  Abdominal  Section. 
Treatment  without  abdominal  section  is  only 
suitable  for  small  tears  unaccompanied  by 
haemorrhage.  If  it  be  decided  to  treat  the  case 
by  vaginal  drainage  the  external  genitalia  and 
vagina  should  be  carefully  made  as  aseptic  as 
possible  and  the  hand  should  then  be  introduced 
into  the  uterus  and  the  tear  explored.  Any  clots 
should  be  removed  and  a  douche  nozzle  should 
be  introduced  through  the  tear  and  the  perito- 
neum douched  with  normal  saline  solution. 
The  objects  of  this  method  of  treatment  are 
(a)  to  pro\ade  drainage,  (6)  to  stop  the  intes- 
tines from  prolapsing.  Drainage  is  carried  out 
by  passing  a  moderate-sized  rubber  tube  into 
the  peritoneal  cavity  through  the  lower  angle 
of  the  tear;  its  lower  end  should  not  reach 
more  than  half-May  doMii  the  vagina.  The 
rest  of  the  tear  should  be  covered  lightly  M'ith 
gauze,  not  plugged  tightly. 

The  sole  object  of  the  gauze  is  to  prevent 
prolapse  of  intestine.    The  drainage  tube,  unless 
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here  be  signs  of  sepsis,  may  be  removed  at  the 
nd  of  forty-eight  hours. 

In  cases  treated  by  this  method  the  patient 
hould  be  maintained  afterwards  in  the  sitting 
)osition  by  means  of  a  bed-rest ;  the  head  of 
he  bed  should  be  raised  on  eiglit-inch  blocks. 
better  drainage  is  thus  ensured. 

Tears  ^\•hich  open  into  the  broad  ligament 
ire  best  treated  by  first  doucliing  the  cavity 
vith  an  antiseptic  solution  and  then  plug- 
ring  A\ith  gauze — hemorrhage  is  controlled,  and 
ifter  twenty-four  hours  tlie  plugging  may  be 
•emoved. 

It  must  be  remembered  that  A\here  a  tear 
las  been  treated  by  the  vaginal  method,  abdo- 
aiinal  section  for  recurrent  haemorrhage  may 
ultimately  be  necessary.  For  this  reason 
latients  should  be  kept  under  close  observation 
:or  twenty-four  liours. 

Cases  of  severe  rupture  of  the  uterus  may 
5ccur  where,  though  the  practitioner  knows 
that  abdominal  section  is  the  correct  treatment, 
the  surroundings  are  so  unfavourable  or  help  is 
50  distant  that  it  is  out  of  the  question.  In 
nich  a  case  collapse  and  sliock  must  be  treated 
by  saline  infusions.  An  effort  must  be  made  to 
?lieck  haemorrhage  by  plugging  the  uterus, 
?ervix  and  vagina  tightly  with  gauze  and  by 
applying  counter-pressure  from  the  abdomen 
by  applying  a  pad  and  a  tight  binder  over  the 
uterus.  In  this  way,  enough  counter-pressure 
may  be  obtained  to  press  the  edges  of  the  tear 
more  tightty  together  and  so  to  control  the 
bleeding. 

II. — Abnormalities  in  the  Dilatation  of  the  Cervix 

The  cervix  dilates  slowly  for  two  reasons  : — 
(1)  Uterine  contractions  are  weak.  (2)  The 
cervix  is  rigid.  The  first  has  already  been  dealt 
witli  under  Uterine  Inertia. 

Rigidity  of  the  Cervix  may  be  (1)  junctional 
or  (2)  organic.  Functional  rigidity  is  common; 
organic  rigidity  is  rare  and  is  caused  b}-  scar 
tissue  from  former  operations  or  laceratior.s  and 
by  carcinoma  or  fibromyoma  of  the  cervix. 

Functional  Rigidity  may  arise  through  pre- 
nuituie  ruj)tuie  of  the  membranes,  A\hereb\' 
the  natural  dilator  is  lost ;  from  morbid  ad- 
hesions of  the  membranes  to  the  lower  uterine 
segment,  whereby  advance  of  the  membranes 
and  formation  of  a  bag  of  Avaters  is  prevented, 
or  from  a  spasm  of  the  circular  muscular  fibres 
of  the  cervix. 

Functional  rigidity  is  most  common  in 
primiparae  who  are  obstetrically  "elderly,"  i.  e, 
over  thirty-five.  It  is  common  in  occipito- 
posterior  presentation  Mhere  the  head  is  ex- 
tended. The  prehminary  part  of  dilatation 
occurs  normally  and  the  rigidity  affects  the  os 
externum ;  the  edge  of  the  os,  instead  of  lieintr 
thin  and  elastic,  feels  thick,  resistant  and  rigid. 


Effects.  These  are  maternal  and  fcetal,  and 
are  worse  after  the  membranes  have  ruptured. 
The  first  stage  of  labour  is  prolonged  and  the 
mother  becomes  exhausted.  Another  danger  is 
The  child  may  die  from  jjressure,  but  is 


safe  before  the  membranes  rupture. 

Treatment.  Patience  and  unaided  nature 
suffice  for  slight  cases,  but  help  must  be  given 
as  soon  as  ill-effects  are  noticed.  A  hot  bath 
and  hot  vaginal  douches  are  often  beneficial. 
If  sleep  can  be  procured  the  rigidity  often  passes 
otf ,  but  it  is  difficult  to  procure  by  drugs  so  long 
as  pains  are  constantly  occurring.  A  good  plan 
is  to  anaesthetize  the  patient  for  a  short  time 
lightly  -with  chloroform  after  having  given  a 
full  dose  of  chloral  hydrate.  If  the  os  still 
remains  rigid,  the  patient  must  be  anaesthetized 
and  mechanical  clilatatiou  carried  out  either 
manually  or  with  a  Champetier  de  Ribes'  bag. 
When  the  os  is  already  haLf  dilated,  full  dilata- 
tion can  be  accomplished  by  the  hand  and  the 
child  delivered  by  forceps  in  a  head  presentation. 
When  the  os  is  less  than  half  dilated  a  bag  must 
be  used. 

A  peculiar  form  of  non-dilating  os  sometimes 
occurs,  in  vv^hich  the  internal  os  uteri  and  cervical 
canal  dilate  normally,  but  the  external  os  re- 
mains completely  or  almost  comjiletely  closed. 
The  dilated  cer\ax  becomes  stretched  over  the 
presenting  part  like  a  thin  membrane  and 
descends  with  it  to  the  pelvic  floor.  The 
bulging  swelling  may  be  mistaken  for  the  bag 
of  waters,  but  on  careful  examination  the 
external  os  is  discovered  in  its  centre  as  a  tiny 
opening  with  thin  "ttdre-like  edges. 

The  treatment  of  this  condition  is  extremely 
simple.  If  the  finger  be  pushed  through  the 
opening  and  its  edge  puUed  on,  dilatation  will 
occur  with  surprismg  ease  and  rapidit3\ 

Organic  Rigidity. — If  the  rigidity  be  due  to 
cicatricial  tissue,  mechanical  means  of  dilation 
(manual  or  by  a  bag)  must  first  be  tried.  If 
these  fail  the  cervix  must  be  incised.  For  this 
purpose  expose  the  cervix  by  introducing  a  large 
Sims'  speculum.  Then  -ndth  scissors  or  a  blunt- 
pointed  bistoury  make  about  six  equidistant 
shallow  incisions  through  the  edge  of  the  os 
externum.  If  there  be  a  definite  band  of  cicatri- 
cial tissue  it  will  be  sufficient  to  incise  this.  The 
completion  of  labour  must  then  be  left  to  nature ; 
if  the  child  be  delivered  too  rapidly  the  incisions 
may  spread  upAvards  into  the  loAver  uterine 
segment. 

Organic  ridigity  due  to  carcinoma  and  fibro- 
myomatous  tumours  of  the  cervix  has  been  dealt 
with  before. 

III. — Deviation  of  the  Uterine  Axis  from  the 

Normal 
Anteversion  of  the  uterus  in  the  latter  months 
of  pregnancy  is  common  in  multiparae  A^ith  lax 
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abdominal  Avails  and  separated  recti.  It  also 
accompanies  pelvic  contraction,  since  the  pre- 
senting part  camiot  enter  the  pelvis  and  the 
uterus  must  gain  room  by  stretching  the  abdo- 
minal wall.  Extreme  cases  of  "  pendulous 
abdomen  "  are  met  with  in  lumbar  kyphosis, 
where  the  shortened  abdominal  ca\aty  cannot 
contain  the  enlarging  uterus. 

The  effect  of  ante  version  is  that,  since  the 
uterine  axis  is  directed  backwards,  dilatation 
of  the  cervix  is  interfered  with  and  the  present- 
ing part  finds  difficulty  in  entering  the  pelvis. 
There  is  also  a  risk  of  rupture  of  the  loAver 
uterine  segment. 

Treatment  consists  in  keeping  the  uterus  in 
proper  position  by  the  application  of  a  firm 
abdominal  binder. 

Lateral  Deviation  of  the  uterus  is  apt  to  occur 
in  multij^arae  Avith  lax  abdominal  waUs  and  in 
cases  of  contracted  pelvis  where  the  presenting 
part  remains  above  the  brim  of  the  pelvis. 
Much  the  same  effects  are  ca,used,  though  in 
less  degree,  as  in  ante  version,  and  the  treatment 
is  the  same. 

IV. — Malformations  of  the  Uterus 

Pregnancy  and  labour  may  occur  in  all 
varieties  of  "double  uterus,"  for  a  description 
of  which  the  reader  is  referred  to  the  article 
on  malformations.  Malformations  are  rarely 
diagnosed  during  labour,  until  attention  is 
drawn  to  them  by  some  difficulty.  Bicornute 
uterus  is  recognizable  on  abdominal  palpation, 
though  it  cannot  be  decided  for  certain  Avhether 
the  physical  signs  are  those  of  bicornute  uterus 
or  of  a  fibromyoma  of  the  fundus.  The  foetus 
may  occupy  one  horn  and  the  placenta  the  other. 
In  extreme  forms  of  bicornute  uterus  and  in 
double  uterus  the  non-pregnant  horn  undergoes 
sjTiipathetic  enlargement  during  pregnancy 
and  may  occupy  the  pelvis,  forming  a  tumour 
obstructing  labour  and  necessitating  delivery 
by  Csesarean  section.  In  such  a  case  it  would 
be  felt  on  vaginal  examination ;  but,  until  the 
abdomen  had  been  opened,  differentiation 
between  a  non-pregnant  horn  and  fibromyoma 
of  the  uterus  or  an  ovarian  tumour  would  not 
be  possible.  Both  divisions  of  a  double  uterus 
may  contain  a  foetus,  but  this  is  exceedingly 
rare.  In  a  septate  uterus  the  placenta  may  be 
implanted  in  the  septum.  Valuable  indications 
of  a  double  uterus  are  given  if,  on  vaginal 
examination,  a  septum  is  found  in  the  vagina 
or  cervix. 

The  effects  on  labour  produced  by  the  above 
malformations  may  be  summarized  as  follow — 

1.  Weakness  of  the  uterine  contractions.  In 
all  forms  of  double  uterus  the  muscular  power 
of  the  uterus  is  impaired. 

2.  Because  of  the  weakness  of  the  uterine 
wall  rupture  may  occur. 


3.  Post-partum  haemorrhage.  This  may 
occur  if  the  placenta  is  implanted  in  the  feebly- 
retracting  septum  of  a  septate  uterus.  I  know 
of  a  fatal  case,  where  the  foetus  and  placenta 
occupied  separate  horns,  and  where  the  con- 
tractile and  retractile  power  of  the  uterus  Avas 
feeble. 

4.  Malpresentations  are  common. 

5.  Labour  ma}^  be  obstructed.  Reference 
has  already  been  made  to  obstruction  caused 
by  the  non -pregnant  horn.  I  knoAA'  of  a  case 
of  labour  in  a  uterus  Avith  a  septate  cervix,  AAith 
a  presentation ;  the  child  AA'as  arrested  by  tlie 
legs  passing  through  either  side  of  the  septum. 
and  delivery  had  to  be  effected  by  division  of 
the  septum. 

Treatment.  ObA'iously,  treatment  must  be 
expectant  and  depend  on  the  eft'ects  produced. 
The  practitioner,  AA'hen  he  has  diagnosed  mal- 
formation, must  be  on  the  look-out  for  one  or 
other  of  the  troubles  mentioned  above,  and 
must  take  precautions  to  anticipate  or  to  remedy 
them. 

V. — Tumours  of  the  Uterus 

Fibromyoma. — The  effects  of  these  on  labour 
depend  mainly  on  their  position.  When  in 
the  body  of  the  uterus  they  seldom  cause 
trouble ;  Avhen  in  the  cerArix  or  loAver  uterine 
segment  they  may  obstruct  labour.  The 
possible  complications  are  :  (i)  malpresentation 
of  the  foetus  (ii)  inefficient  uterine  contractions, 
(iii)  post-partum  haemorrhage,  (iv)  obstructed 
labour ;   but  complications  are  uncommon. 

Malpresentations.  —  Breech  and  transA'erse 
presentations  occur  relati\'ely  often. 

Inefficient  Uterine  Contraction. — This  depends 
on  the  situation,  size  and  number  of  the  tumours. 
It  AA-ill  not  occur  if  the  tumours  are  subserous 
and  situated  mainly  in  the  upper  part  of  the 
fundus.  It  is  common  if  the  tumours  are  large 
and  interstitial ;  labour  is  prolonged  and  often 
has  to  be  terminated  by  forceps. 

Post-partum  Haemorrhage.  —  Interstitial  tu- 
mours may  lead  to  this  by  interfering  Avith  the 
proper  retraction  of  the  uterus  during  the  third 
stage  of  labour,  especially  if  the  placenta  be 
implanted  on  or  near  the  site  of  a  large  tumour. 
Tumours  of  the  cerAdx  or  loAAcr  segment  may 
lead  to  retention  of  the  placenta. 

Obstructed  Labour, — Tumours  of  the  cervix 
or  loAver  uterine  segment  Avhich  occupy  the 
pehas  and  lie  in  front  of  the  presenting  part 
will  obstruct  labour ;  so  also  AAdll  subserous 
pedunculated  tumours  Avhich  haA^e  fallen  into 
the  pouch  of  Douglas  and  haA'e  become  impacted 
in  the  pelves.  Tumours  of  the  cer\ax  or  loAver 
part  of  the  uterus  Avhich,  early  in  labour,  Avould 
seem  certain  to  cause  obstruction  are  frequently 
draAvn  up  out  of  the  pehis  during  the  dilatation 
of  the  cerArix.     This  important  point  must  be 


DBSTETRICS 


904 


CARCINOMA   OF  THE  UTERUS 


remembered  in  the  management  of  labour  in 
such  cases. 

Diagnosis.  Even  moderate-sized  tumours 
may  escape  detection  during  abdominal  palpa- 
tion, because  they  are  soft  and  not  unlike  the 
wall  of  the  normal  uterus  ;  during  a  contraction, 
however,  they  may  be  felt  to  harden  and  become 
more  distinct.  Fibromyomata  are  frequently 
mistaken  for  icetsd  parts ;  the  important 
difference  is  that  foetal  parts  can  be  momentarily 
displaced  by  pressure,  fibromyomata  never. 
A  single  large  tumour  may  in  shape  and  size 
simulate  a  foetus,  and  has  been  frequently 
mistaken  for  a  twin.  Tumours  which  occupy 
the  pelvis  may  escape  observation  until  atten- 
tion is  drawn  to  them  by  interference  with  the 
normal  course  of  labour ;  it  is  often  impossible 
to  distinguish  them  from  ovarian  tumours. 

Treatment.  This  must  be  adapted  to  the 
peculiarities  of  the  case.  When  the  tumours 
are  situated  in  the  body  of  the  uterus  and 
the  child  is  presenting  normally,  nothing  need 
be  done;  inefficient  uterine  contractions  may 
delay  labour  and  necessitate  its  termination  by 
forceps.  Extra  precautions  must  be  taken  to 
guard  against  post-partum  haemorrhage. 

Tumours  situated  in  the  lower  segment  of  the 
uterus  A\hich  seem  likely  to  interfere  mth  the 
descent  of  the  presenting  part  are  often  drawn 
up  out  of  the  way  during  the  first  stage  of  labour. 
This  event  should  be  awaited  and  may  be 
assisted  by  pushing  the  tumour  up^\'ards  during 
uterine  contractions. 

If  the  tumour  is  lying  impacted  in  the  pelvis, 
efforts  must  be  made  early  in  labour  to  displace 
it  upwards  out  of  the  pelvis ;  in  the  case  of  a 
subserous  pedunculated  tumour  these  efforts 
are  likely  to  succeed ;  if  it  be  interstitial  in 
position,  and  especially  if  it  lie  beneath  the 
peritoneum  of  the  pelvic  floor  or  betAveen  the 
layers  of  the  broad  ligament,  it  remains  im- 
movable. Attempts  may  first  be  made  without 
an  anaesthetic ;  if  the  tumour  cannot  be  pushed 
up  from  the  vagina,  try  and  push  it  up  from  the 
rectum ;  the  genupectoral  position  may  be 
helpful.  If  unsuccessful,  anaesthetize  the  patient 
and  make  further  attempts.  If  the  tumour 
remains  immovably  fixed  the  practitioner  must 
without  delay  make  up  his  mind  how  the  patient 
is  to  be  delivered.  If  it  fills  the  greater  part  of 
the  pelvic  cavity  there  is  no  alternative  but  to 
perform  Caesarean  section. 

There  remains  a  class  of  case  where  the  tumour 
only  fills  a  small  part  of  the  pelvic  cavity  and 
where  it  is  not  easy  to  make  up  one's  mind 
whether  delivery  by  the  natural  passages  is 
possible  or  not.  It  is  an  important  rule,  in 
connection  with  this  class  of  case,  never  to  drag 
a  foetus  by  main  force  past  an  obstructing 
tumour.  The  disadvantages  of  such  a  procedure 
are  manifest;    the  foetus  usually  is  killed  and 


the  mother  runs  grave  risks  from  bruising  and 
laceration  of  the  soft  parts ;  the  tumour  itself 
may  undergo  necrosis  in  the  puerperium  and 
produce  a  grave  sepsis. 

In  these  cases  it  is  safer  for  the  mother,  and 
obviously  more  advantageous  for  the  foetus,  to 
perform  Caesarean  section.  The  questions  of 
Avays  and  means,  and  circumstances  and  sur- 
roundings of  the  patient,  will  often  force  the 
hand  of  the  practitioner,  and  make  it  necessary 
to  perform  craniotomy  or  evisceration  and 
drag  the  mutilated  child  past  the  obstructing 
tumour. 

Caesarean  section  should  be  combined  with 
an  operation  for  removal  of  the  tumour — either 
by  hysterectomy  or,  if  possible  (and,  of  course, 
always  preferably),  by  myomectomy. 

Carcinoma  of  the  Cervix. — When  the  practi- 
tioner finds  that  a  woman  in  labour  is  suffering 
also  from  carcinoma  of  the  cervix,  he  must 
consider  the  complication  from  two  points  of 
view — 

1.  The  management  of  labour. 

2.  The  treatment  of  the  carcinoma. 

Both  depend  on  the  stage  which  the  growth 
has  reached.  Unfortunately,  the  increased 
vascularity  of  the  cervix  consequent  on  preg- 
nancy promotes  an  unusually  rapid  rate  of 
growth  of  the  carcinoma,  so  that  by  the  end  of 
pregnancy  cases  are  rarely  seen  otherwise  than 
in  an  advanced  state,  when  the  cervix  and 
surrounding  tissues  are  extensively  involved 
and  the  cervix  cannot  properly  dilate ;  conse- 
quently natural  delivery  is  either  impossible 
or  only  attained  by  extensive  tearing  of  the 
carcinomatous  tissues,  with  consequent  haemor- 
rhage or  sepsis.  In  early  cases  the  unaffected 
portion  of  the  cervix  dilates  sufficiently  to 
permit  delivery.  Where  the  disease  is  so 
advanced  as  absolutely  to  obstruct  delivery  by 
the  natural  passages,  Caesarean  section  is  the 
only  alternative. 

Septic  infection  is  a  frequent  event  after  such 
delivery,  whether  effected  through  the  natural 
passages  or  by  Caesarean  section.  It  is  apparent, 
therefore,  that  advanced  carcinoma  of  the 
cervix  is  a  grave  complication  of  labour ;  where, 
on  the  other  hand,  the  growth  is  still  in  an  early 
stage  the  danger  is  much  lessened. 

1.  Management  of  Labour.  The  first  point  to 
decide  is  whether  delivery  through  the  natural 
passages  is  possible  or  not.  Cases  fall  into  three 
groups  :  (i)  Avhere  the  disease  is  confined  to 
the  cervix  or  nearly  so,  so  that  the  natural 
dilatation  of  the  cervix  is  little  interfered  with  ; 
(ii)  where  the  disease  is  so  advanced  and  wide- 
spread that  delivery  by  the  natural  passages  is 
out  of  the  question  ;  (iii)  an  intermediate  group 
Avhere,  though  delivery  through  the  natural 
passages  is  possible,  it  Avill  only  be  attained  by 


OBSTETRICS 


905 


CONTRACTED   PELVIS 


extensive  lacerations  and  by  the  sacrifice  of  the 
child. 

The  practitioner  Mill  have  little  difficulty  in 
deciding  upon  the  management  of  cases  in 
groups  (i)  and  (ii).  Where  the  disease  shows 
no  tendency  to  interfere  with  the  natural  dilata- 
tion of  the  cervix,  nothing  need  usually  be  done 
but  await  the  termination  of  labour.  It  is 
important  to  avoid  lacerations  and  to  keep  the 
membranes  intact  as  long  as  possible ;  if  the 
cervix  prove  refractory,  assist  dilatation  gently 
with  the  hand,  or  snip  through  the  carcino- 
matous edges  of  the  cervix  with  scissors ;  do 
not  apply  forceps  until  the  dilatation  of  the 
cervix  is  complete.  Where  the  disease  is  so 
advanced  that  delivery  by  the  natural  passages 
is  out  of  the  question,  Csesarean  section  is  the 
only  alternative. 

It  is  the  third  group  that  presents  difficulty. 
The  alternative  methods  of  delivery  are  by  the 
natural  passages  or  by  Caesarean  section.  In 
both  the  patient  runs  grave  risks,  and  the 
interests  of  the  child  must  be  balanced  against 
those  of  the  mother.  The  mother  runs  risks 
in  either  case,  for  the  risk  of  delivery  by  the 
natural  passages  is  not  much  less  than  by 
Csesarean  section,  and  the  carcinoma  will  almost 
certainly  prove  fatal  in  a  few  months.  The 
correct  treatment,  then,  is  Caesarean  section, 
in  the  interests  of  the  child.  The  position 
must  be  frankly  explained  to  the  patient  and 
her  relatives  and  the  decision  must  lie  with 
them. 

If  Csesarean  section  is  decided  upon,  proper 
precautions  must  be  taken  to  protect  the 
patient  against  septic  infection.  After  the 
abdomen  has  been  opened  the  uterus  must  be 
eventrated  and  carefully  packed  off  from  the 
abdominal  cavity  with  gauze,  to  prevent  con- 
tamination of  the  peritoneum  with  infected 
liquor  amnii.  After  the  child  has  been  ex- 
tracted the  uterus  should  be  removed  by 
supravaginal  hysterectomy,  by  which  means  a 
focus  of  sepsis  and  a  channel  of  infection  are 
removed.  If  after  Csesarean  section  the  advan- 
tages of  direct  inspection  of  the  pelvic  contents 
lead  the  operator  to  believe  that  the  disease  is 
still  in  the  removable  stage,  he  should  proceed 
at  once  to  perform  the  extended  abdominal 
operation  (Wertheim's).  If  it  is  decided  to 
deliver  by  the  natural  passages,  manual  or 
instrumental  dilatation  of  the  cervix  will  have 
to  be  performed,  combined  with  incisions 
through  the  diseased  tissues ;  perforation  of  the 
head  or  other  means  of  lessening  the  bulk  of 
the  child  will  probably  be  necessary  in  order 
to  allow  it  to  pass  through  the  narrow  and 
imperfectly  dilated  passages.  After  delivery 
the  vagina  and  interior  of  the  uterus  should  be 
copiously  douched  "s^dth  an  antiseptic  solution 
and  lacerations  plugged  with  iodoform  gauze. 
29* 


In  all  cases,  whatever  be  the  extent  of  the 
groAvth  or  the  method  of  delivery  adopted, 
preliminary  curetting  and  cauterization  of  the 
growth  must  be  carried  out  in  order  to  lessen,  as 
far  as  possible,  the  risks  of  sepsis. 

2.  Treatment  of  the  Disease.  After  the  patient 
has  been  delivered  there  still  remains  to  be 
considered,  in  operable  cases,  the  treatment  of 
the  carcinoma.  Upon  this,  authorities  are  not 
in  agreement ;  some  counsel  removal  of  the 
uterus  by  the  abdominal  or  vaginal  route 
immediately  after  delivery ;  others  advise  a 
wait  of  a  fortnight  before  resorting  to  operation. 

Since  it  is  important  to  remove  the  disease  as 
quickly  as  possible  and  as  completely  as  possible, 
it  is  obvious  that  the  wisest  course  is  to  perform 
the  extended  abdominal  (Wertheim's)  operation 
two  or  three  days  after  delivery,  by  which  tilne 
the  patient  will  have  recovered  sufficiently  from 
the  effects  of  labour  to  enable  her  to  stand  a 
severe  operation.  E.  H. 

CONTRACTED    PELVIS 

An  intimate  knowledge  of  both  the  theoretical 
and  practical  aspects  of  pelvic  contraction  is 
essential  to  the  specialist,  but  the  requirements 
of  the  general  practitioner  are  fulfilled  by  a 
careful  study  of  the  practical  part  of  the 
subject. 

Many  practitioners  fall  into  a  routine  which 
has  neither  science  nor  efficiency  to  recommend 
it,  being  based  on  the  simple  principle  that 
forceps  should  be  applied  in  all  cases  of  delay, 
whether  in  the  first  or  second  stage ;  failure 
to  deliver  with  forceps  is  an  indication  for 
craniotomy,  which  is  performed  regardless  of 
the  child's  condition,  whether  it  is  alive  or 
dead. 

Classification.  No  matter  what  particular 
form  of  contracted  pelvis  is  encountered,  as 
regards  its  effect  on  labour  it  falls  into  one  of 
two  general  classes — 

1.  Flattened  pelvis. 

2.  Generally  contracted  pelvis. 

The  mechanism  of  labour  in  every  case  follows 
or  attempts  to  follow  that  of  one  or  the  other  of 
these  two  types. 

Diagnosis. — Before  Labour.  —  Skeletal  abnor- 
malities, such  as  deformities  of  the  spine,  hip- 
joint  disease,  absence  or  deformity  of  a  lower 
limb,  evidences  of  rickets,  very  small  stature, 
etc.,  indicate  the  advisability  of  a  careful 
examination.  The  abdominal  signs  of  con- 
tracted pelvis  depend  on  the  fact  that  the  head 
does  not  pass  through  the  pelvic  brim  and 
occupy  the  lower  uterine  segment  during  the 
latter  weeks  of  pregnancy.  In  addition  there 
are  the  signs  elicited  by  vaginal  examination 
and  external  and  internal  pelvic  measurements. 
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In  a  primigravida  the  head,  normally,  is 
fixed  in  the  pelvic  inlet  at  least  three  weeks 
before  delivery.  If  this  does  not  occur,  the 
resulting  physical  signs  are  readily  detected  by 
abdominal  palpation.  The  head  being  free 
above  the  brim,  the  child  moves  freely  in  the 
uterus.  Abnormal  presentations  are  relatively 
frequent,  and  suggest  the  probable  presence  of 
contracted  pelvis.  In  a  multigravida  the  head 
does  not  fix  until  shortly  before  labour,  but  the 
history  of  previous  labours  gives  reliable  infor- 
mation. 

Inspection.  In  a  primigravida  a  pendulous 
abdomen  is  alwavs  suggestive.  The  child  is 
entirely  above  the  brim  and  the  abdomen  maj^ 
have  a  smaller  capacity  than  normal,  therefore 
the  uterus  falls  forward.  If  the  abdominal 
walls  are  relaxed  by  previous  labours,  this  sign 
is  of  much  less  value.  The  absence  of  a  pendu- 
lous abdomen  does  not  exclude  the  possibility 
of  a  contracted  pelvis. 

Palpation.  Palpation  reveals  non-fixation  of 
the  presenting  part  and  possibly  an  abnormal 
presentation.  If  these  signs  occur  within  the 
last  three  weeks  of  pregnancy  in  a  primigravida 
they  are  strong  presumptive  evidence  of  con- 
tracted pelvis.  If  the  anterior  superior  iliac 
spines  can  be  spanned  the  pelvis  is  contracted 
to  some  extent.     The  converse  is  not  true. 

When  labour  has  begun,  if  the  vertex  presents, 
the  form  of  contraction  can  often  be  diagnosed 
by  the  position  of  the  head  at  the  brim.  In 
general  contraction  the  head  tries  to  enter  the 
brim  in  the  normal  position.  The  resistance  it 
meets  causes  exaggerated  flexion.  This  makes 
the  obliquity  detected  by  Pa\vlik"s  grip  much 
more  marked.  In  flattened  pelvis  the  trans- 
verse diameter  is  the  largest,  the  head  enters 
the  brim  with  the  sagittal  suture  h'ing  trans- 
versely. The  head  is  incompletely  flexed,  as 
by  this  means  the  bitemporal  diameter  (three 
and  a  quarter  inches)  passes  through  the  true 
conjugate  instead  of  the  biparietal  diameter 
(three  and  three-quarter  inches),  which  would 
engage  if  the  head  were  completely  flexed. 
Therefore  insufficient  flexion  and  transverse 
position  of  the  head  indicate  a  flattened  pelvis, 
and  exaggerated  flexion  Avith  the  head  engaging 
in  the  oblique  diameter,  a  generally  contracted 
pelvis. 

Vaginal  Examination.  After  the  onset  of 
labour,  vaginal  examination  reveals  the  con- 
ditions resulting  from  inability  of  the  presenting 
part  to  enter  the  brim.  The  empty  cervix  and 
lower  uterine  segment  hang  down  iiito  the  pelvic 
cavity.  The  membranes  protrude  markedly 
through  the  os.  The  presenting  part  may  be 
felt  moving  freely  above  the  brim.  Care  should 
be  taken  to  avoid  rupturing  the  membranes 
while,  examining.  After  the  condition  of  the  os, 
cervix    and    membranes    are    determined,    the 


position  of  the  promontory  of  the  sacrum,  the 
length  of  the  diagonal  conjugate,  the  ilio- 
pectineal  lines  and  the  general  pelvic  outline 
should  all  be  observed. 

External  Pelvic  Measurements.  Every  patient 
should  be  measured  externally  at  the  end  of 
the  seventh  month.  While  these  measurements 
do  not  establish  the  presence  or  absence  or 
degree  of  contraction  they  are  valuable  aids  in 
drawing  attention  to  the  probability  of  a  con- 
tracted pelvis  in  a  woman  apparently  normal. 
The  diameters  to  be  measured  are  the  inter- 
spinous,  intercristal  and  external  conjugate. 

Interspinous  Diameter.  The  patient  lies 
in  the  dorsal  position.  Each  end  of  the  pelvi- 
meter is  held  between  the  thumb  and  middle 
finger  A\'hile  the  index  fingers  palpate  the  anterior 
superior  iliac  spines.  The  ends  of  the  pelvi- 
meter are  then  placed  on  the  outer  sides  of  the 
iliac  spines  and  the  measurement  read  on  the 
scale.  Normally  the  interspinous  diameter  is 
about  ten  and  three-quarter  inches. 

Intercristal  Diameter.  The  ends  of  the 
l^elvimeter  are  moved  back  and  forth  along  the 
outer  edges  of  the  iliac  crests  until  the  point 
of  greatest  separation  is  determined.  Normally 
the  intercristal  diameter  is  about  twelve 
inches. 

Very  little  significance  is  to  be  placed  on  the 
actual  length  of  these  two  diameters,  as  they 
may  be  considerably  reduced  in  normal  pelves. 
The  importance  of  the  measurements  lies  in 
their  relation  to  one  another.  Normally  the 
intercristal  diameter  exceeds  the  interspinous 
by  about  one  and  a  quarter  inches,  and  should 
this  excess  be  less  than  three-quarters  of 
an  inch  it  indicates  some  degree  of  rachitic 
contraction. 

External  Conjugate.  This  measurement  is 
taken  Avitli  the  patient  lying  in  the  left  lateral 
position.  One  end  of  the  pelvimeter  is  placed 
in  the  dimple  below  the  spine  of  the  last  lumbar 
vertebra,  the  other  on  the  soft  parts  over  the 
pubes  at  the  level  of  the  crest.  The  external 
conjugate  is  normally  about  eight  and  a  quarter 
inches.  It  varies  considerably  either  way,  but 
if  it  falls  below  seven  inches  it  indicates  some 
flattening,  although  not  the  degree. 

Internal  Measurements.  If  possible  these 
measurements  should  be  made  before  the  onset 
of  labour,  because  the  manipulations  necessary 
are  very  likely  to  cause  rupture  of  the  mem- 
branes if  the  OS  is  open.  Internal  pelvimetry 
is  indicated  Avhenever  there  is  any  reason  to 
suspect  the  presence  of  a  contracted  pelvis. 
If  routine  examination  of  patients  is  carried 
out  at  the  seventh  or  eighth  month,  measure- 
ments can  be  made  and  suitable  treatment 
determined  upon  without  undue  haste. 

The  various  methods  for  internal  pelvimetry 
fall  into  two  classes,  instrumental  and  digital. 
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Of  the  digital  methods  the  estimation  of  the 
true  conjugate  from  the  length  of  the  diagonal 
conjugate  is  the  one  in  most  common  use,  and 
when  combined  Avith  manual  exploration  of 
the  pelvis  and  the  application  of  Miiller's 
method,  an  approximate  idea  of  the  pelvic  size 
is  obtained ;  but  these  means  are  only  to  be 
relied  upon  when  instrumental  measurement  is 
impossible. 

Diagonal  Conjugate.  The  diagonal  conjugate 
is  measured  from  the  nearest  part  of  the  promon- 
torj^  of  the  sacrum  to  the  under  surface  of  the 
symphysis  pubis.  The  patient  lies  in  the  dorsal 
position  across  the  bed.  An  anaesthetic  is  not 
necessary.  The  examiner's  index  and  middle 
fingers  are  passed  into  the  posterior  vaginal  fornix 
and  pushed  up  until  the  sacral  promontory  is 
reached.  It  is  recognized  by  its  wedge-shaped 
cartilage  and  by  the  fact  that  the  vertebrae 
slope  away  above  and  below  it.  The  end  of 
the  middle  finger  is  pressed  against  the  most 
prominent  part  of  the  promontory.  The  radial 
surface  of  the  index  finger  is  brought  up  to  the 
under  surface  of  the  symphysis.  This  point  of 
contact  is  marked  with  a  blue  pencil  and  the 
fingers  withdrawn.  The  measurement  is  made 
with  a  stiff  rule  from  the  end  of  the  middle  finger 
to  the  pencil  mark. 

The  size  of  the  true  conjugate  is  estimated 
by  subtracting  half  to  three-quarters  of  an 
inch  from  the  diagonal  conjugate.  This  is  the 
first  of  many  errors  to  which  the  method  is 
liable.  There  is  no  definite  rule  by  ^^hich  one 
can  know  when  to  subtract  a  half  and  when 
three-quarters  of  an  inch.  The  relation  between 
the  diagonal  and  true  conjugates  will  vary  with 
the  height  of  the  pubes,  its  inclination  and  the 
relative  elevation  of  the  promontory  of  the 
sacrum.  The  mark  of  the  symphysis  is  made 
on  stretched-out  skin  or  glove  surface,  and  when 
the  fingers  are  withdrawn  the  skin  or  glove 
retracts.  The  amount  of  error  in  this  factor 
is  about  a  quarter  of  an  inch.  Taking  these  ' 
various  sources  of  error  into  consideration  it  is 
evident  that  the  estimation  of  the  true  conjugate 
from  the  diagonal  conjugate  is  at  the  best 
approximate. 

If  the  pelvis  is  normal  in  size  it  is  often  very 
difficult  to  reach  the  promontory  with  only  two 
fingers  in  the  vagina.  Under  these  circum- 
stances it  is  safe  to  conclude  that  the  pelvis  is 
not  contracted.  ! 

False  Promontory.  A  source  of  error  in 
measuring  the  diagonal  conjugate  and  one 
likely  to  be  present  in  flattened  pelvis  is  a  false 
promontory.  If  the  possibility  of  its  presence 
is  known,  its  recognition  presents  no  difficulties. 
A  false  promontory  is  formed  by  undue  pro- 
jection of  the  joint  between  the  first  and  second 
sacral  vertebrae.  It  lacks  the  wedge-shaped 
cartilage,  and  in  feeling  above  for  the  recession 


of  the  vertebrae  the  finger  recognizes  the  true 
promontory. 

Manual  Exploration.  Tliis  means  the  careful 
palpation  of  the  whole  of  the  true  pelvis,  from 
the  ilio-pectineal  lines  doAvn  to  the  pelvic  outlet. 
It  can  be  done  satisfactorily  only  when  the 
patient  is  anaesthetized  and  by  examining  with 
the  whole  hand  in  the  vagina.  This  method 
taken  in  conjunction  with  the  estimation  of 
the  true  conjugate  already  described,  is  often 
said  to  be  more  satisfactory  than  any  form  of 
instrumental  mensuration.  It  is  no  doubt  true 
that  considerable  accuracj^  can  be  acc[uired  by 
experience,  but  if  the  same  time  and  trouble 
were  spent  in  developing  the  skill  to  use  a 
Skutsch's  pelvimeter,  the  results  obtained 
would  be  much  more  satisfactory.  The  ability 
to  explore  the  pelvis  manually  would  be  learned 
in  mastering  the  technique  of  pelvimetr}-. 

Skutsch's  Pelvimeter.  The  objections  to  the 
use  of  this  instrument  are  first,  the  number  of 
assistants  necessary,  and  second,  the  practice 
required  to  make  the  results  trustworthy ;  but 
the  results  of  treatment  based  on  these  amply 
repay  the  time  expended. 

Skutsch's  pelvimeter  consists  of  two  limbs 
meeting  in  a  reversible  lock  and  joined  above 
the  lock  by  a  curved  rod  bearing  a  shoulder 
where  it  fits  into  the  rigid  bar.  When  the 
limbs  are  separated  the  soft  bar  moves  on  this 
connecting  arc  and  screw-locks  in  each  limb 
serve  to  fix  them  at  varying  distances  from  each 
other.  The  rigid  bar  is  curved  at  the  end  and 
by  means  of  the  reversible  joint  this  convexity 
can  be  made  to  look  towards  or  away  from  the 
soft  bar,  which  is  several  inches  longer  than  the 
rigid  one  and  can  be  twisted  into  any  position. 

There  is  no  satisfactory  instrument  for 
measuring  the  pelvic  diameters  directly. 
Skutsch's  pelvimeter  measures  them  indirectly 
in  the  manner  to  be  described. 

Technique  of  Internal  Pelvimetry.  Preparation 
of  Patient.  The  patient  is  placed  in  the  cross- 
bed  position  with  the  legs  in  patent  crutches  or 
held  by  assistants.  Anaesthesia  is  nearh^  always 
necessary  and  ether  is  the  anaesthetic  of  choice. 
The  pubis  is  shaved,  washed  and  disinfected 
and  the  vagina  douched.     A  catheter  is  passed. 

The  intersection  of  the  symphysis  with  the 
crests  of  the  pubic  bones  is  marked  by  a  cross  in 
blue  pencil.  A  similar  cross  is  made  over  the  top 
of  one  of  the  great  trochanters.  These  are  the 
landmarks  for  the  adjustment  of  the  soft  bar. 

The  first  measurement  is  made  from  the 
promontory  of  the  sacrum  to  the  cross  over  the 
pubes.  This  gives  the  length  of  the  true  conju- 
gate plus  the  thickness  of  the  pubes  and  soft 
parts  over  it. 

The  operator  should  wear  rubber  gloves. 
The  ends  of  the  pelvimeter  are  adjusted  approxi- 
mately to  the  separation  needed,  with  the  ends 


OBSTETRICS 


908 


PELVIC  MEASUREMENTS 


opposite  to  one  another  and  in  the  same  plane. 
The  operator  passes  his  half  luind  w  ith  the  rigid 
limb  up  to  the  promontory  and  places  it  firmly 
against  the  most  prominent  part.  Then  by 
moving  the  rigid  limb  laterally  and  back  and 
forth,  the  end  of  the  soft  limb  is  brought  opposite 
the  cross  on  the  pubes,  on  to  which  it  is  pressed 
by  an  assistant  just  firmly  enough  to  dimple  the 
skin.  The  ends  are  now  properly  placed  to 
measure  the  over-all  antero -posterior  diameter. 
The  hand  holding  the  pelvimeter  at  the  joint 
separates  tlie  limbs  slightly,  thus  lifting  the  soft 
bar  so  that  it  will  not  be  bent  as  the  instrument 
is  withdrawn.  After  Avithdrawal  the  shoulder 
on  the  connecting  arc  ensures  accurate  readjust- 
ment. The  scre^^-lock  is  kept  loose  to  permit 
of  these  movements.  The  distance  between 
the  ends  of  the  pelvimeter  is  measured  A\ith  a 
stiff  rule.  This  measurement  is  repeated  three 
tinies  and  the  greatest  difference  between  them 
in  this  and  all  subsequent  measurements  should 
not  exceed  one-fifth  of  an  inch  (J  cm.).  On 
account  of  the  tone  of  the  tissues,  the  first 
measurement  is  the  least  trustworthy.  The 
average  of  the  three  is  taken. 

It  is  usual  to  take  the  over-all  transverse  dia- 
meter next,  as  by  so  doing  the  rigid  bar  need  be 
readjusted  only  once.  In  taking  the  transverse 
measurements  it  is  easier  to  use  different  hands 
in  the  vagina  for  the  two  parts,  that  is,  in 
measuring  from  the  right  ilio-pectineal  line  to 
the  left  trochanter  the  right  hand  is  used  in 
the  vagina  for  the  over-all  measurement,  and  the 
left  for  the  measurements  of  the  thickness  of 
the  pelvic  wall,  from  the  ilio-pectineal  line  to 
the  left  trochanter.  This  obviates  working 
\\ith  crossed  hands.  The  transverse  diameter 
is  measured  on  the  same  principles  as  the  antero- 
posterior. The  limbs  of  the  pelvimeter  are  more 
widely  separated  and  the  jjoints  adjusted  to  lie 
in  the  same  vertical  and  horizontal  planes.  The 
patient's  thighs  are  held  at  right  angles  to  the 
pelvis  and  slightly  separated.  The  end  of  the 
rigid  bar  is  placed  on  the  ilio-pectineal  line  at 
its  point  of  deepest  curvature,  and  by  manipulat- 
ing this  limb  the  end  of  the  soft  bar  is  brought 
over  the  mark  on  the  great  trochanter  of  the 
opposite  side.  Then  the  assistant  pushes  the 
end  of  the  soft  bar  down  to  the  skin.  Before 
withdrawing  the  ])el vimeter  the  1  imbs  are  slightly 
separated,  and  after  withdrawal  readjusted  to 
the  same  position  by  means  of  the  shoulder  on 
the  coiniective  bar.  The  distance  between  the 
ends  is  measured,  the  measurement  repeated 
three  times  and  the  average  taken.  There 
should  not  be  more  than  one-fifth  of  an  inch 
(i  cm.)  difference  between  any  of  the  three 
measurements.  The  result  represents  the 
transverse  diameter  of  the  pelvis  plus  the 
thickness  of  one  pelvic  wall  and  the  soft  parts 
over  it. 


The  third  measurement  is  that  of  the  thick- 
ness of  the  pelvic  wall  and  soft  parts  over  it. 
It  is  taken  from  the  opposite  ilio-pectineal  line 
to  the  same  mark  over  the  trochanter.  The 
rigid  bar  is  turned  around  so  that  the  end  points 
towards  the  soft  bar  and  the  ends  are  adjusted 
approximately  to  the  proper  separation,  care 
being  taken  to  keep  them  in  the  same  horizontal 
and  vertical  planes.  The  end  of  the  rigid  bar 
is  placed  on  the  ilio-pectineal  line  opposite  the 
point  from  which  the  previous  measurement 
was  taken;  the  adjustable  bar  is  fixed  as  before 
on  the  cross  over  the  great  trochanter.  The 
average  of  three  measurements  is  taken.  On 
subtracting  this  measurement  from  the  over-all 
transverse  the  result  gives  the  true  transverse 
diameter  of  the  pelvic  brim.  Normally  it  is 
about  five  inches. 

The  last  measurement  to  be  taken  is  the 
thickness  of  the  pubes  and  soft  parts  over  it. 
The  end  of  the  rigid  bar  is  placed  on  the  most 
prominent  part  of  the  inside  of  the  pubes  and 
the  end  of  the  soft  bar  brought  opposite  to  and 
then  doAvn  on  the  cross  over  the  top  of  the  pubes 
exactly  as  in  the  first  measurement.  The  average 
of  these  three  measurements  is  subtracted  from 
the  over-all  antero-posterior  diameter,  and  the 
result  is  the  true  conjugate.  Normally  it  should 
be  about  four  and  a  quarter  inches. 

The  transverse  diameter  of  the  outlet  can 
readily  be  measured  with  a  Skutsch's  or  some 
other  form  of  external  pelvimeter.  The  measure- 
ments are  taken  from  the  inside  of  one  ischial 
tuberosity  to  the  inside  of  the  other. 

Treatment  Based  on  these  Measurements. — The 
normal  pehdc  measurements  on  ^\•hicll  these 
rales  are  based  are — 

True  conjugate  four  and  a  quarter  inches. 

Transverse  five  inches. 

The  following  rules  of  treatment  apply  to 
simple  flat  pelves.  The  treatment  of  a  generally 
contracted  pelvis  is  that  of  a  simple  flat  pelvis 
with  a  true  conjugate  half  an  inch  shorter,  in 
other  words  a  generally  contracted  pelvis  of 
three  and  a  quarter  inches  comes  into  the  same 
class  as  a  simple  flat  pelvis  of  two  and  three- 
quarter  inches. 

During  his  mastership  of  the  Rotunda 
Hospital,  Dr.  Hastings  TAveedy  instituted  and 
taught  the  division  of  pelvic  contractions  into 
five  degrees,  separated  from  each  other  by  half 
an  inch.  The  first  degree  is  from  four  and  a 
quarter  to  three  and  three-quarter  inches ;  the 
second,  three  and  three-quarters  to  three  and  a 
quarter  inches ;  the  third,  three  and  three- 
quarters  to  two  and  three-quarter  inches ;  the 
fourth  two  and  three-quarters  to  two  and  a 
quarter  inches ;  and  the  fifth  below  two  and  a 
quarter  inches. 

First  Degree  of  Contraction  :  four  and  a  quarter 
to  three  and  three-quarter  inches. — Normal    de- 
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livery  may  confidently  be  expected  Avhen  the 
vertex  presents.  Contractions  of  this  degree 
are  easily  overlooked,  unless  attention  is  directed 
to  them  either  by  routine  pelvic  examination 
and  measurement,  or  by  the  occurrence  of 
some  abnormality  of  labour,  such  as  premature 
rupture  of  the  membranes,  prolapse  of  the  cord 
and  abnormal  presentations. 

Treatment.  The  degree  of  contraction  is  so 
slight  that  it  causes  comparatively  little  trouble 
in  actual  delivery,  therefore  abnormalities  are 
treated  regardless  of  the  contraction.  A  pro- 
lapsed cord  is  replaced,  and  if  this  fails  the  child 
is  turned. 

Brow  and  transverse  presentations  are  turned, 
and  occasionally  turning  is  indicated  in  face 
presentations. 

Management  of  Natural  Labour  in  Contracted 
Pelvis.  A  very  large  child  can  be  delivered 
through  a  normal  pelvis,  which  means  that 
there  is  considerable  range  of  adaptability 
between  the  head  and  pelvis.  This  fact  should 
be  remembered  and  counted  upon  in  the  treat- 
ment of  contracted  pelvis.  If  a  large  head  will 
go  through  a  normal  pelvis  then  a  normal  head 
will  go  through  a  moderately  contracted  pelvis. 

As  the  head  is  not  fixed  in  the  lower  uterine 
segment  when  labour  begins,  the  membranes 
are  subjected  to  the  full  force  of  the  uterine 
contractions  and  are  apt  to  rupture  early.  This 
is  attended  with  more  serious  consequences 
than  premature  rupture  in  an  otherwise  normal 
labour.  The  liquor  amnii  escapes  rapidly  past 
the  presenting  part  and  the  uterus  shuts  down 
on  the  child,  interfering  with  the  placental 
circulation  and  causing  localised  acute  metritis 
from  irregularly  distributed  pressure. 

To  avoid  this  complication  the  patient  is 
kept  in  bed  from  the  onset  of  labour  and  dis- 
couraged from  bearing  down.  Even  if  the 
membranes  do  rupture  there  is  less  rapid  loss 
of  liquor  amnii  when  the  patient  is  kept  in 
bed. 

If  the  pelvis  has  not  been  measured  this 
should  be  done  as  soon  as  possible,  remembering 
the  risk  of  rupturing  the  membranes  if  they  are 
still  intact.  It  is  often  advisable  to  wait  until 
the  membranes  rupture  before  measuring.  At 
the  same  time  the  pelvis  is  explored  manually 
and  Miiller's  method  of  determining  the  relative 
size  of  the  head  to  the  inlet  is  applied. 

Uterine  inertia  is  apt  to  manifest  itself  be- 
cause of  the  lack  of  stimulation  of  the  presenting 
part  on  the  cervix.  Delay  due  to  inertia  must 
not  be  confounded  with  that  due  to  pelvic 
contraction.  The  foetal  heart,  the  condition 
and  action  of  the  uterus  and  the  maternal  pulse 
and  temperature  are  safe  guides. 

A  mistake  frequently  made  in  a  case  of 
flattened  pelvis  is  to  confound  the  normal 
presentation  in  this  condition  {i.  e.  the  long  axis 


of  the  head  in  the  transverse  diameter  of  the 
brim,  only  partially  flexed,  to  bring  the  bitem- 
poral diameter  (3^  in.)  instead  of  the  biparietal 
(3f  in.)  into  the  true  conjugate)  with  a  brow 
presentation.  Examination  of  the  head  at 
delivery  shows  the  caput  over  or  near  the 
anterior  fontanelle  and  not  on  the  brow. 

Labour  is  allowed  to  progress  normally  as 
long  as  there  is  no  sign  of  foetal  or  maternal 
distress.  Advance  of  the  head  is  noted  by 
abdominal  palpation  and  not  by  vaginal  exami- 
nation as  the  formation  of  a  large  caput  causes 
spurious  descent  of  the  head. 

Ncegele's  Obliquity  or  Asynclitism.  In 
flattened  pelvis  the  posterior  parietal  bone 
is  frequently  arrested  at  the  promontory  and 
the  anterior  is  forced  down  into  the  pelvis, 
causing  the  head  to  lie  in  a  position  of  exagger- 
ated lateral  inclination.  This  is  known  as 
Xaegele's  obliquity.  It  accounts  for  the  fact 
that  the  caput  is  formed  mostly  over  the  anterior 
parietal  bone  in  flattened  pelvis.  As  labour 
progresses  and  the  head  is  pushed  further,  the 
posterior  parietal  bone  passes  the  promontory 
and  the  head  resumes  its  normal  inclination. 
Sometimes  Nsegele's  obliquity  is  so  marked  that 
the  sagittal  suture  is  felt  by  vaginal  examina- 
tion to  be  only  a  short  distance  in  front  of 
the  promontor}^  Obliquity  in  the  ojDposite 
direction,  with  the  posterior  parietal  bone  low 
in  the  pelvis  and  the  sagittal  suture  near  the 
pubes,  is  said  to  be  a  very  unfavourable  sign 

'  in  regard  to  normal  delivery. 

After  the  membranes  are  ruptured  the  force 
of  the  uterine  contractions  in  moulding  the 
head  is  aided  by  the  application  of  a  tight 
binder  pinned  from  above  downwards,  the  pins 
being  placed  a,bout  one  inch  apart.  This  keeps 
the  head  driven  against  the  inlet. 

Scopolamine  and  morphine  should  always  be 
remembered  as  useful  aids  to  carry  the  patient 
over  a  prolonged  first  stage  and  should  certainly 
be  administered  if  the  patient  is  put  in  Walcher's 
position. 

Walchers  Position.  The  length  of  the  true 
conjugate  can  be  appreciably^  increased  by 
putting  the  patient  in  Walcher's  position. 
The  objection  to  it  as  usually  employed  is  that 
it  is  painful  and  tiring.  Forty-five  minutes 
at  a  time  is  as  long  as  it  can  be  maintained. 
The  following  modification  enables  a  woman  to 
remain  indefinitely  in  this  position  without  a 
great  degree  of  discomfort,  which  is  still  le:ts  if 

,  sedatives  are  given. 

After  the  membranes  ha,ve  ruptured,  the 
patient  is  placed  in  the  cross-bed  position  with 
the    sacrum    supported    by    the    edge.     Small 

I   blocks  are  put  under  the  legs  of  the  bed  on  this 

'  side,  one  at  the  foot  and  one  at  the  head.     Books 
serve  the  purpose  if  blocks  are  not  obtainable. 

i  Two  chairs  are  placed  at  the  side  of  the  bed  with 
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space  enough  between  them  for  the  patient's 
legs  to  hang  down.  The  patient  is  covered 
with  blankets  and  each  leg  wrapped  separately. 
Between  the  pains  the  feet  are  rested  on  the 
chairs,  but  when  the  pain  conies  on  the  legs  are 
allowed  to  hang  down  straight,  the  bed  being 
raised  on  the  blocks  so  that  the  feet  are  free  of 
the  floor,  and  the  tilting  prevents  the  patient 
being  pulled  too  far  over  the  edge  by  the  \\eight 
of  her  feet. 

Under  these  conditions  Walcher's  position 
may  be  maintained  for  hours,  and  a  head  that 
would  otherwise  remain  unfixed  moulds  through 
the  brim. 

Even  after  the  os  is  fully  dilated,  plenty  of 
time  is  necessary  to  alloAV  the  head  to  be  well 
moulded  through  the  brim  before  forceps  are 
applied,  as  otherwise  insurmountable  difficult}^ 
may  be  encountered.  Ten  to  twelve  hours  are 
often  necessary  in  the  second  stage  before  the 
head  has  been  properly  moulded,  but  the  better 
the  chance  given  for  normal  delivery,  the  better 
are  the  foetal  and  maternal  results. 

Throughout  labour,  and  particularly  after 
the  membranes  are  ruptured,  a  very  careful 
Avatch  should  be  kept  on  the  child's  condition 
as  evidenced  by  the  rate  and  rhythm  of  the  foetal 
heart.  The  condition  of  the  uterus  and  the 
pulse  and  temperature  show  how  the  mother 
is  standing  the  strain  of  labour. 

Whenever  foetal  or  maternal  distress  is  mani- 
fested immediate  delivery  is  indicated.  Forceps 
should  be  tried  tentativel}',  and  if  they  fail, 
pubiotomy  or  symphysiotomy  should  be  per- 
formed. 

Perforation  of  a  living  child  is  never  justifiable, 
and  to  allow  a  child  to  die  during  labour  as  result 
of  delay  in  adopting  means  to  expedite  delivery 
is  an  error  in  technique  that  should  not  be 
allowed  to  occur.  Waiting  for  a  child  to  die 
and  then  doing  a  craniotomy  is  as  bad  practice 
as  perforating  a  living  child. 

Distended  bladder  and  rectum  should  always 
be  remembered  as  causes  of  delay  in  delivery. 

Second  Degree  of  Contraction  :  three  and  three- 
quarters  to  three  and  a  quarter  inches. — The 
abnonnalities  of  labour  mentioned  as  occurring 
in  the  first  degree  of  contraction  occur  with 
greater  frequency  and  are  of  more  serious  import, 
as  the  contraction  makes  subsequent  delivery 
more  difficult  and  dangerous. 

If  the  child  is  of  normal  size  and  presents  by 
the  vertex  natural  delivery  frequently  occurs 
with  the  aid  of  scopolamine  and  morphine,  a 
tight  binder  and  Walcher's  position  after  the 
membranes  are  ruptured,  and  plenty  of  time 
to  allow  moulding  of  the  head.  The  manage- 
ment of  labour  in  these  cases  has  already  been 
described  (see  p.  909).  The  nearer  the  length 
of  the  true  conjugate  is  to  the  lower  limit  the 
less  likely  is  normal  delivery. 


The  after-coming  head  can  be  delivered  with 
comparatively  little  difficulty,  although  the 
foetal  mortality  is  considerably  greater  than  in 
vertex  presentations.  The  nearer  the  con- 
traction is  to  the  lower  limit  the  greater  is  the 
difficulty  with  the  after-coming  head  and  the 
higher  the  mortality.  Therefore  prophylactic 
version  as  a  treatment  for  contracted  pelvis  is 
not  attended  with  as  good  results  as  when  de- 
livery is  uninterfered  with,  but  in  this  degree  of 
contraction  version  may  still  be  justifiably 
recommended  for  complications  of  labour  such 
as  non-replaceable  prolapse  of  the  cord,  trans- 
verse, brow  and  face  presentation.  For  the 
last  two  conditions  pubiotomy,  symphysiotomy 
and  hysterotomy  are  j  ustly  noAv  being  substituted 
for  the  older  treatment  of  version. 

If  the  head  becomes  impacted  at  the  brim  or 
in  the  pelvis  and  symptoms  of  maternal  or  foetal 
distress  are  manifested,  forceps  should  be  tried 
tentatively  and  if  this  fails  delivery  should  be 
completed  by  pubiotomy  or  symphysiotomy. 
Forceps  should  never  he  applied  to  a  head,  not 
fixed  by  its  largest  diameter  unless  prepara- 
tions are  complete  for  enlarging  the  pelvis. 
There  is  now  no  place  in  the  treatment  of  con- 
tracted pelvis  for  dragging  a  head  through  by 
main  force.  If  the  child  is  dead  delivery  should 
be  completed  in  the  manner  giving  the  least 
amount  of  traumatism  to  the  mother :  forceps, 
version,  perforation,  or  in  a  transverse  presen- 
tation decapitation. 
I  For  the  practitioner  induction  of  premature 
labour  under  the  guidance  of  Miiller's  method 
(see  p.  911)  is  a  very  useful  treatment  in  this 
degree  of  contraction,  although  the  induction 
of  premature  labour  for  contracted  pelvis  is 
rapidly  falling  into  disrepute. 

If  during  labour  there  is  considerable  over- 
riding of  the  head  and  the  os  is  less  than  three- 
quarters  open  when  distress  is  manifested, 
Csesarean  section,  preferably  extra-peritoneal,  is 
the  operation  best  suited  for  delivery.  This  is 
more  likely  to  occur  when  the  true  conjugate 
is  near  the  lower  limit  of  three  and  a  quarter 
inches. 

Third  Degree  of  Contraction :  three  and  a 
quarter  to  two  and  three-quarter  inches. — Normal 
delivery  of  a  full-term  full-size  child  is  prac- 
tically impossible  in  this  degree  of  contraction. 
Delivery  by  the  breech  requires  the  exhibition 
of  considerable  force,  and  the  child  (if  of  normal 
size)  is  usually  dead,  and  ver}^  often  delivery 
is  impossible  until  the  head  is  perforated. 

If  the  woman  is  seen  early  in  labour  (un- 
infected by  vaginal  examinations)  the  classical 
Csesarean  section  is  as  a  rule  the  operation  of 
choice.  If  seen  after  labour  has  advanced  the 
choice  Hes  between  extra-peritoneal  Csesarean 
section  and  pubiotomy  and  symphysiotomy. 
If  the  OS  is  fully,  or  almost  fully  open,  pubiotomy 
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is  better  than  hysterotomy,  because,  if  fibrous 
union  results,  normal  delivery  is  possible  in 
subsequent  labours. 

If  the  OS  is  less  than  three-quarters  open  when 
delivery  becomes  necessary  extra-peritoneal 
Csesarean  section  is  preferable,  because  delivery 
by  the  vagina  necessitates  considerable  lacera- 
tion of  the  cervix.  The  lower  limit  of  this  degree 
of  contraction  (2 J  in.)  is  the  lowest  limit  of 
safety  for  performing  pubiotomy  or  symphysi- 
otomy. 

Induction  of  premature  labour  is  still  justifi- 
able in  practice,  but  it  has  to  be  done  so 
early  in  pregnancy  that  the  foetal  mortality  is 
high. 

If  the  child  is  dead  it  can  always  be  delivered 
by  perforation. 

Fourth  Degree  of  Contraction  :  two  and  three- 
quarters  to  two  and  a  quarter  inches. — Delivery 
of  a  normal-sized  child  through  the  vagina  is 
out  of  the  question.  The  contraction  is  too 
great  to  ensure  safety  in  the  performance  of 
pubiotomy  or  symphysiotomy.  Before  labour, 
or  early  in  the  first  stage  when  the  membranes 
are  unruptured  and  the  patient  uninfected, 
the  classical  Caesarean  section  is  the  operation 
indicated. 

If  late  in  labour,  with  a  well-formed  lower 
uterine  segment,  or  after  repeated  vaginal 
examinations,  or  attempts  to  deliver,  the 
condition  of  the  child  determines  the  operation 
to  be  selected.  If  it  is  alive  extra-peritoneal 
Caesarean  section  should  be  performed,  if  dead, 
perforation,  cephalotripsy  and  cleidotomy.  As 
the  lower  limit  of  this  degree  of  contraction  is 
reached  these  latter  operations  become  very 
difficult  and  are  attended  with  a  definite 
maternal  mortality.  Bearing  this  in  mind  it 
is  often  preferable  to  do  an  extra-jDeritoneal 
Caesarean  section  even  if  the  child  is  dead. 

Fifth  Degree  of  Contraction :  below  two  and  a 
quarter  inches. — Cesarean  section  is  the  only 
possible  form  of  treatment  in  these  cases.  As 
the  woman  is  a  d\\"arf,  she  is  always  sent  to  the 
hospital  in  time  for  operation. 

Muller's  Method.  —  This  method  is  used  to 
determine  the  proper  time  to  induce  premature 
labour,  as  indicated  by  the  size  of  the  head  in 
relation  to  the  pelvic  inlet.  The  patient  should 
be  anaesthetized.  If  the  head  is  not  over  the 
brim  it  is  brought  there  by  external  version. 
The  half  hand  is  placed  in  the  vagina  with  the 
thumb  extended  up  the  front  of  the  pubes.  The 
foetal  head  is  pushed  down  into  the  brim  by  the 
other  hand.  The  fingers  in  the  vagina  feel  the 
head  if  it  passes  through  the  brim,  and  if  it  does 
not  the  thumb  measures  the  amount  of  over- 
riding, i.  e.  the  projection  of  the  head  over  the 
crest  of  the  pubes. 

This  manoeuvre  is  repeated  each  week,  and 
the  day  the  head  refuses  to  enter  the  brim,  or 


is  pushed  in  with  difficulty,  is  the  time  to  induce 
premature  labour. 

Muller's  method  fails  in  very  stout  women, 
in  posterior  positions  of  the  occiput  and 
abnormal  presentations  of  the  head  that  cannot 
be  changed.  To  be  projDerly  done  an  anaesthetic 
is  essential  and  it  is  undesirable  to  anaesthetize 
the  patient  every  week. 

Miiller's  method  is  useful  in  conjunction  with 
the  other  examinations  in  contracted  pelvis  and 
is  the  only  method  practicable  for  determining 
the  relative  size  of  the  head  and  pelvic  inlet. 

Induction  of  Premature  Labour.  This  is  a 
treatment  rapidly  and  deservedly  being  relegated 
to  a  subordinate  position  in  the  treatment  of 
contracted  pelvis.  Eor  work  in  institutions  it 
has  no  place,  because  of  the  better  permanent 
results  following  full-term  labour,  terminated 
spontaneously  when  possible,  and  failing  this, 
the  methods  of  pubiotomy  or  symphysiotomy. 
In  general  practice,  induction  of  premature 
labour  still  holds  a  place  of  some  importance, 
but  the  indications  can  be  decided  only  upon 
the  careful  application  of  Miiller's  method, 
sujjplemented  by  internal  pelvimetry.  The 
man  who  is  able  to  do  this  properly  can  easily 
learn  the  technique  of  the  operations  for 
widening  the  pelvis. 

A  large  number  of  cases  on  which  premature 
labour  is  induced  Avould  deliver  themselves 
naturally  at  full  term,  and  thus  the  child  is 
umiecessarily  exposed  to  the  risks  of  prema- 
turity. If  labour  is  induced  before  the  thirty- 
fifth  week  the  foetal  mortality  is  very  higli^ 
fifty  to  seventy  per  cent.  Reports  published 
to  refute  this  statement  are  so  indefinite  in 
regard  to  pelvic  size  and  the  period  of  pregnancy 
as  to  be  almost  worthless  from  a  statistical 
standpoint. 

The  statement  is  often  made  that  induction 
after  the  thirty-sixth  week  is  useless  as  the  child 
does  not  increase  in  size  after  that.  This  is 
doubtful,  and  if  labour  is  to  be  induced  it  should 
be  done  under  the  guidance  of  Muller's  method, 
regardless  of  the  period  of  pregnancy. 

If  induction  is  indicated  before  the  thirty-fifth 
week  the  results  will  be  better  if  the  woman  is 
allowed  to  go  to  full  term  and  some  other  means 
of  delivery  adopted. 

Women  vn.t\i  contracted  pelves  are  prone  to 
overcarry.  If  they  do,  it  needlessly  increases 
the  difficulty  of  delivery.  On  this  account 
labour  should  be  induced  at  term  if  delivery  by 
the  vagina  is  to  be  expected.  J.  R.  F. 

POST-PARTUM    HAEMORRHAGE 

The  term  "  post-partum  '"  haemorrhage  means 
ha?morrhage  occurring  after  tlie  birth  of  the 
child ;  it  may  occur  beiore  or  after  the  expulsion 
of  the  placenta. 
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Classification.  Cases  of  post-partum  hsemor- 
hage  may  be  grouped  into  three  divisions — 

1.  Bleeding  due  to  failure  of  retraction  of  the 
iterine  muscle. 

2.  Bleeding  due  to  lacerations  and  injuries 
if  the  birth-canal. 

3.  Bleeding  due  to  disease. 

The  prevention  of  post-partum  haemorrhage 
iepends  upon  the  proper  management  of  labour, 
)articularly  of  the  third  stage.  This  subject 
s  dealt  with  elsewhere,  and  in  this  article  we 
hall  confine  ourselves  to  a  description  of  the 
nethods  of  treatment  to  be  employed  after 
he  haemorrhage  is  established. 

1.  Failure  of  Retraction. — When  the  placenta 
s  detached  from  the  uterine  wall  in  the  third 
itage  of  labour  the  vessels  which  open  into  the 
;ub-placental  sinuses  pour  their  blood  into  the 
iterine  cavity.  In  a  normal  labour  the  uterus 
•etracts  immediately  the  placenta  is  expelled, 
-he  mouths  of  the  vessels  are  thus  closed  and  the 
bleeding  is  arrested  ;  if  for  any  reason  the  uterus 
ails  to  retract  the  mouths  of  the  vessels  are 
lot  closed  and  post-partum  haemorrhage  results, 
^'ailure  of  retraction  of  the  uterine  muscle  is 
lue  to  two  main  causes  : — 

(a)  Retraction  is  prevented  if  the  uterine 
•avity  is  not  completely  emptied. 

(6)  Retraction  fails  if  the  uterine  muscle  is 
sxhausted,  or  its  contractile  power  temporarily 
»r  permanently  impaired.  The  bleeding  in 
his  case  is  spoken  of  as  atonic  haemorrhage. 

(a)  Lack  of  retraction  because  the  uterus  is 
lot  empty  may  occur  under  the  following 
■onditions  : — 

(i)  The  placenta  may  be  completely  detached, 
)ut  the  uterine  contractions  may  not  be 
ufificiently  strong  to  expel  it  into  the  vagina 
retained  placenta). 

(ii)  The  placenta  may  be  in  part  detached 
)ut  in  part  so  firmly  adherent  to  the  uterine 
vail  that  even  strong  contractions  are  unable 
o  complete  its  separation  (morbidly  adherent 
)lacenta). 

(iii)  During  the  expulsion  of  the  placenta  one 
ir  more  cotyledons  may  remain  attached  to 
he  uterine  wall  and  be  left  behind. 

(iv)  A  small  secondary  placenta  (placenta 
uccenturiata)  may  be  retained. 

(v)  A  considerable  portion  of  the  membranes 
nay  be  left  behind. 

(vi)  Blood  clots  may  accumulate  in  the  uterine 
lavity. 

(vii)  In  twin  labours  haemorrhage  may  occur 
liter  the  separation  of  the  placenta  of  the  first 
•liild,  because  the  presence  of  the  second  child 
)revents  retraction. 

(viii)  A  submucous  fibroid  in  the  wall  of  the 
items  may  act  as  a  foreign  body. 

(6)  Atonic  haemorrhage  may  be  caused  by 
L  variety  of  conditions  : — 


(i)  IMultiparity.  If  a  woman  has  borne  many 
children,  and  particularly  when  succeeding 
pregnancies  have  followed  one  another  very 
rapidly,  the  quality  of  the  uterine  muscle  may 
be  impaired  to  such  an  extent  that  retraction 
in  the  third  stage  of  labour  is  incomplete. 
Atonic  haemorrhage  is  much  commoner  in 
multiparae  than  in  primiparae. 

(ii)  Uterine  exhaustion.  In  a  long  and  linger- 
ing labour  the  uterus  sometimes  becomes  tired 
out  and  contractions  cease  (secondary  uterine 
inertia).  If  during  the  total  absence  of  pains 
the  child  be  extracted  artificially,  retraction  is 
often  imperfect  and  haemorrhage  results. 

(iii)  Ante-partum  haemorrhage.  If  blood  has 
been  lost  before  delivery  post-partum  hemor- 
rhage is  also  likely  to  occur,  partly  from  the 
anaemic  condition  of  the  uterine  muscle,  and 
partly  from  the  lowered  vitality  of  the  patient. 

(iv)  Over-distension  of  the  uterus  such  as 
occurs  in  hydramnios  and  twin  labours  inter- 
feres with  retraction  and  predisposes  to  post- 
partum haemorrhage. 

(v)  Prolonged  administration  of  chloroform, 
deep  anaesthesia  and  the  use  of  morphia  are 
attended  Mith  the  danger  of  post-partum 
haemorrhage. 

Non-retraction  may  be  partial  or  complete. 
Complete  non-retraction  means  that  the  whole 
uterine  muscle  is  in  a  state  of  relaxation. 
Incomplete  non-retraction  means  that  part  of 
the  uterine  muscle  is  in  a  state  of  contraction 
and  part  in  a  state  of  relaxation ;  the  latter 
condition  is  met  with  in  hour-glass  contraction 
and  in  some  cases  of  inversion  of  the  uterus. 

2.  Haemorrhage  from  Lacerations. — During  the 
delivery  of  the  child  lacerations  of  the  soft 
parts  of  the  birth-canal  are  almost  inevitable. 
In  most  cases  the  tears  are  of  slight  extent 
and  give  rise  to  little  or  no  haemorrhage,  in 
exceptional  cases  they  are  deep,  large  vessels 
are  torn  across  and  serious  haemorrhage  results. 
The  blood  may  come  from — 

(a)  The  Vulva.  The  part  of  the  vulva  most 
often  lacerated  is  the  perineum,  but  this 
seldom  gives  rise  to  profuse  haemorrhage ;  next 
in  frequency  come  the  labia,  but  tears  in  this 
region  very  rarely  cause  severe  bleeding.  Wlien 
the  anterior  parts  of  the  vulva  are  torn  the 
haemorrhage  is  apt  to  be  profuse  and  diflficult 
to  control,  for  the  structures  in  this  situation, 
particularly  in  the  neighbourhood  of  the 
clitoris,    are    very    vascular. 

(b)  The  Vagina.  Lacerations  may  be  found 
in  any  portion  of  the  vagina,  but  the  resulting 
haemorrhage  is  slight,  except  when  they  are 
situated  on  the  anterior  wall. 

(c)  The  Cervix.  Deep  tears  of  the  cervix 
often  give  rise  to  very  profuse  bleeding.  The 
branches  of  the  uterine  artery  in  the  region 
of  the   internal   os   attain  a   large   size  during 


I    • 


I 


It 

i 


OBSTETRICS 


913 


POST-PARTUM  HAEMORRHAGE 


pregnancy,  and  if  these  are  torn  across  the  loss 
of  blood  may  be  both  rapid  and  severe.  Tears 
of  the  cervix  are  usually  lateral. 

(d)  The  Corpus  Uteri.  A  tear  commencing 
in  the  cervix  may  extend  upwards  and  involve 
the  portion  of  the  uterine  wall  situated  between 
the  two  layers  of  the  broad  ligament.  Such 
a  tear  constitutes  a  rupture  of  the  uterus.  If 
the  peritoneum  is  not  involved  in  the  tear  the 
rupture  is  said  to  be  "'  incomplete,"  if  the 
peritoneum  is  involved,  "  complete."  In  in- 
complete rupture  part  of  the  blood  escapes 
per  vaginam  and  part  forms  a  collection  between 
the  layers  of  the  broad  ligament,  and  passing 
backwards  strips  up  the  peritoneum  from  the 
posterior  abdominal  wall  forming  a  retro- 
peritoneal hsematoma.  In  complete  rupture 
most  of  the  blood  escapes  into  the  peritoneal 
cavity.  In  some  cases  of  rupture  the  tear  is 
transverse  and  situated  entirely  in  tlie  corpus 
uteri,  not  involving  the  cervix. 

3.  Haemorrhage  due  to  Disease. — Certain  mor- 
bid conditions  of  the  blood  and  vascular  system 
may  give  rise  to  haemorrhage  after  delivery. 
Haemophilia,  scurvy  and  pernicious  anaemia 
are  very  rare  in  parturient  women,  and  will 
not  be  discussed  in  this  article. 

Late  Post-partum  Haemorrhage. — There  may 
be  no  unusual  haemorrhage  at  the  time  of 
delivery,  but  subsequently  at  some  time  during 
the  Ijang-in  period  bleeding  may  occur.  The 
cause  of  late  post-partum  haemorrhage  is,  in 
the  great  majority  of  cases,  the  retention  of 
portions  of  the  placenta  or  membranes  ;  amongst 
rarer  causes  va&y  be  mentioned  the  separation 
of  a  slough,  the  extrusion  of  a  uterine  fibroid 
and  carcinoma  of  the  cervix  complicating  the 
puerperium. 

Concealed  Post-partum  Haemorrhage.  —  Under 
exceptional  circumstances  in  post-partum 
haemorrhage  the  blood  collects  in  the  uterus, 
distending  its  cavity  so  that  a  considerable 
amount  of  bleeding  takes  place  before  any 
blood  escapes  externally.  In  such  cases  the 
escape  of  blood  is  usually  prevented  by  the 
placenta,  which  has  become  detached  and  plugs 
the  lower  uterine  segment. 

The  Diagnosis  and  SymjAoms  of  Post-Parium 
Hccmorrhage.  When  the  blood  escapes  exter- 
nally the  diagnosis  is  self-evident.  \Vlien  the 
blood  is  concealed  the  symptoms  are  those 
of  collapse  and  internal  haemorrhage.  The 
skin  and  mucous  membranes  become  pale,  and 
the  body  is  bathed  in  a  cold  clamnw  perspira- 
tion. The  pulse-frequency  increases  and  its 
volume  diminishes ;  the  temperature  falls. 
The  patient  suffers  from  breathlessness  and 
tosses  about  on  the  bed,  moving  her  arms  and 
legs  in  an  aimless  fashion.  As  more  blood  is 
lost  the  phenomena  of  "  air  hunger  "  become 
apparent,  the  patient  sighs  deeply,  then  takes 


hurried  shallow  respirations,  and  finally  exhibits 
marked  dj'spnoea,  struggling  and  fighting  for 
breath.  The  sight  becomes  dim  and  complaints 
are  made  that  the  room  has  become  very  dark, 
finally  after  a  few  convulsive  movements  she 
passes  into  a  state  of  coma. 

As  soon  as  the  diagnosis  of  post-partum 
haemorrhage  is  made,  the  first  step  is  to  deter- 
mine its  cause.  Is  it  traumatic  or  due  to  failure 
of  retraction  ?  This  question  is  ans^^■ered  by 
ascertaining  by  abdominal  palpation  the  con- 
dition of  the  uterus.  If  the  uterine  walls  are 
firm  and  well-retracted,  the  blood  is  almost 
certainly  coming  from  a  laceration  in  some 
part  of  the  birth-canal ;  if  the  uterus  is  flaccid 
and  bulky  the  blood  is  in  all  probability  coming 
from  the  placental  site.  The  treatment  adopted 
is  determined  by  the  decision  arrived  at.  We 
shall  consider  first  the  treatment  of  haemorrhage 
due  to  failure  of  retraction. 

Treatment  of  Hcemorrhage  due  to  Failure  of 
Retraction.  In  dealing  with  any  case  of  atonic 
haemorrhage  our  efforts  are  directed  tOAvards 
exciting  firm  retraction  of  the  uterine  muscle. 
By  this  means  and  by  this  means  only,  effectual 
closure  of  the  uterine  sinus  is  secured.  As  a 
preliminary  to  such  retraction  in  any  case  of 
severe  bleeding  the  uterine  contents  must  be 
evacuated.  When  the  haemorrhage  commences 
immediately  after  the  birth  of  the  child  tlie 
hand  should  be  placed  upon  the  fundus  uteri, 
and  by  movements  of  massage  attempts  be 
made  to  excite  contractions.  If,  in  spite  of 
this  treatment,  the  haemorrhage  still  continues, 
the  cord  should  be  ligatured  and  divided  as 
rapidly  as  possible,  and  the  patient  turned  on 
to  her  back. 

The  next  step  will  depend  upon  the  condition 
of  the  uterus  ;  if  the  muscle  responds  to  the 
massage  and  becomes  firm  to  the  touch  so  that 
the  outline  of  the  uterus  can  be  clearly  defined, 
attempts  should  be  made  to  express  the  placenta 
by  Crede's  method.  If  the  muscle  remains 
soft  and  flabby  so  that  the  outhne  of  the  uterus 
cannot  be  clearly  defined,  such  attempts  are 
dangerous  and  should  not  be  made,  for  they  may 
cause  inversion  of  the  uterus. 

If  the  placenta  cannot  be  expressed  by 
Crede's  method  it  is  probably  in  part  morbidly 
adherent  to  the  uterine  Avall,  and  must  be  re- 
moved manually.  This  procedure  is  attended 
by  grave  risks  of  infection,  particularly  as 
from  the  severity  of  the  haemorrhage  it  is  not 
always  possible  to  devote  time  to  thorough 
disinfection  of  the  vulval  orifice  and  of  the 
operator's  hands.  Careful  disinfection  should 
have  taken  place  earher  in  labour,  and  a  careful 
obstetrician  will  always  take  care  that  the 
patient's  vulva  and  his  own  hands  have  been 
rendered  as  sterile  as  possible  before  the  patient 
passed  into  the  third   stage.     In   most   cases, 
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lowever,  it  is  possible  to  wash  the  hand  and 
orearm  again  with  a  sohition  of  one  in  a 
housand  perchloride  of  mercury  before  manually 
■emoving  the  placenta. 

Manual  Removal  of  the  Placenta.  The  details 
)f  the  procedure  are  as  follows  : — The  fingers  of 
he  right  hand  are  bent  into  the  form  of  a  cone, 
he  labia  separated  with  the  fingers  of  the  left 
land  and  the  right  hand  introduced  into  the 
.^agina ;  the  left  hand  is  then  placed  on  the 
undus  of  the  uterus.  The  cord  is  felt  for  nith 
\\Q  riglit  hand,  and  is  followed  up  through  the 
!ervix  and  lower  segment  into  the  body  of 
he  uterus;  it  thus  forms  a  guide  which  leads 
lirectly  to  the  placenta.  The  portion  still 
ittached  to  the  uterine  wall  is  felt  for,  and 
ising  only  the  pulps  of  the  fingers  is  detached  by 
I  sawing  movement ;  the  detachment  should  be 
sommenced  at  the  upper  part  and  proceed  from 
ibove  downwards,  for  as  soon  as  the  uterine  wall 
s  freed  from  the  adherent  placenta  it  retracts. 

When  the  placenta  has  been  completely 
letached  it  is  removed  from  the  uterus,  and 
it  the  same  time  any  clots  which  may  have 
iccumulated  in  the  cavity  are  cleaned  oul. 
riie  uterus  is  now  empty,  and  our  further 
efforts  are  directed  towards  securing  retraction, 
riie  uterus  is  massaged  and  then  grasped  as 
irmly  as  possible  by  the  hand  placed  upon  the 
ibdomen,  and  a  hot  intra-uterine  douche  is 
idministered  if  it  has  been  prepared.  If  the 
louche  is  not  ready  and  bleeding  still  persists, 
bimanual  compression  should  be  practised. 

Bimanual  Compression.  The  fingers  of  the 
ight  hand  are  bent  into  a  cone  and  the  hand 
ntroduced  into  the  vagina  ;  as  soon  as  the  whole 
land  is  within  the  vaginal  canal  the  fist  is 
ilenched  and  pushed  up  in  front  of  the  cervix 
nto  the  anterior  fornix.  The  broad  surface 
ormed  by  tlie  first  phalanges  of  the  fingers  is 
low  in  contact  with  the  anterior  surface  of 
he  uterus,  separated  only  by  the  bladder  and 
he  vaginal  wall.  The  left  hand  is  placed  on  the 
ibdomen,  pushed  down  behind  the  uterus  and 
he  uterus  sharply  ante-flexed.  The  uterus 
s  compressed  between  the  two  liands  in  such 
L  way  that  the  inner  surfaces  of  the  anterior 
i,nd  posterior  walls  are  pressed  firmly  together, 
md  the  haemorrhage  is  thus  arrested  by  the 
lirect  pressure.  It  is  always  possible  to  arrest 
emporarily  the  bleeding  in  this  way,  but  the 
■ramped  position  in  which  the  hands  are  held 
nakes  it  impossible  to  continue  very  long,  and 
IS  soon  as  the  douche  is  ready  it  is  admhiistered. 

llie  Intra-Uterine  Douche.  For  the  adminis- 
ration  of  an  intra-uterine  douche  it  is  best  to 
■niploy  an  apparatus  consisting  of  a  douche 
!an,  to  which  an  intra-uterine  douche  tube  is 
lonnected  by  four  feet  of  rubber  tubing.  The 
van  should  be  capable  of  holding  at  least  t^o 
)ints,  and  the  intra-uterine  tube  should  have 


a  double  curve  and  preferably  be  made  of 
pewter.  The  whole  apparatus  is  sterilized  b}' 
boiling.  The  fluid  employed  should  be  sterilized 
salt  solution,  sterilized  water  or  a  weak  solution 
of  a  non-poisonous  antiseptic  such  as  lysol  or 
iodine,  and  should  be  injected  into  the  uterus 
at  a  temperature  of  120°  F.  When  the  douche 
has  been  prepared  the  nozzle  is  held  between 
the  fingers  of  the  right  hand,  introduced  througli 
the  vulva  and  vagina  into  the  uterine  cavit}' 
and  i)assed  on  until  the  end  of  the  tube  is  in 
contact  with  the  fundus ;  the  left  hand  is  placed 
on  the  abdomen  over  the  uterus,  and  the  nozzle 
is  clearly  felt  through  the  walls  of  the  uterus 
and  abdomen.  At  least  Uvo  pints  of  fluid 
should  be  injected.  WTien  the  hot  fluid  comes 
into  contact  with  the  uterine  wall  contractions 
are  excited  and  the  uterus  is  felt  to  harden 
and  become  smaller.  If  this  procedure  fails 
to  arrest  the  hsemorrhage  the  uterine  cavity 
should  be  plugged. 

Plugging  the  Uterine  Cavity.  The  object  of 
the  uterine  plug  is  not  simply  to  distend  the 
cavity  and  arrest  the  hsemorrhage  b}^  direct 
pressure  upon  the  bleeding  points,  but  to  excite 
uterine  contractions.  As  the  plugging  is  intro- 
duced into  the  cavity  the  uterus  contracts 
down,  and  the  mouths  of  the  bleeding  vessels 
are  closed.  The  material  used  is  a  matter  of 
no  great  importance  provided  it  is  absolutely 
sterile.  Rolls  of  sterilized  gauze,  if  they  be 
at  hand,  answer  the  purpose  well,  but  broad 
strips  of  linen  sterilized  by  boiling  are  equally 
efficient ;  the  strips  should  be  about  four  inches 
wide  and  should  be  knotted  together  to  facilitate 
their  removal.  The  operation  may  be  performed 
with  the  patient  in  either  the  lithotomy  or  left 
lateral  position.  An  assistant  keeps  gentle 
pressure  upon  the  fundus  uteri  through  the 
abdominal  ^^'all  so  as  to  press  the  uterus  down 
and  bring  it  more  easily  within  reach.  The  end 
of  the  roll  of  plugging  is  then  taken  in  the 
fingers  of  the  right  hand  and  pressed  well  up 
into  the  cavity  of  the  uterus.  As  the  gauze 
is  passed  in,  the  uterine  muscle  contracts 
down  upon  it,  and  the  plugging  is  continued 
until  no  more  material  can  be  introduced. 
The  plugging  should  be  removed  at  the  end 
of  twenty-four  hours  and  an  intra-uterine 
douche  administered. 

The  Administration  of  Drugs.  The  drugs 
which  possess  the  greatest  value  in  the  arrest 
of  post-partum  haemorrhage  are  ergot  and 
pituitary  extract. 

Ergot.  The  ergot  used  in  midwifery  practice 
should  have  been  physiologically  tested  and 
preferably  standardized.  A  specimen  of  ergot 
may  appear  perfectly  good  as  regards  colour, 
taste  and  smell,  and  yet  be  quite  inert  physio- 
logically. Since  rapidity  of  action  is  essential  in 
dealing  with  cases  of  post-partum  hsemorrhage 
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the  drug  should  be  administered  hypodermieally 
in  the  form  of  ergotin  or  ergotinine. 

Pituitary  Extract.  Pituitary  extract  exerts 
a  powerful  influence  upon  the  uterine  muscle, 
and  acts  more  quickly  than  ergot.  It  can  be 
obtained  sterilized  and  standardized  in  ampules 
of  1  c.c.  ready  for  immediate  injection.  By 
raising  the  general  blood  pressure  it  is  of  great 
value  in  combating  the  shock  which  is  always 
associated  Avith  the  haemorrhage. 

Cotnpression  of  the  Abdominal  Aorta.  Haemor- 
rhage can  sometimes  be  temporarily  arrested 
by  compressing  the  abdominal  aorta  against 
the  lumbar  spine.  This  method  is  in  many 
cases  difficult  to  practice,  and  is  unreliable  in 
its  results  ;  it  is  therefore  not  to  be  recommended 
as  a  routine  practice  in  the  treatment  of  post- 
partum haemorrhage. 

Hour-Glass  Contraction  of  the  Uterus. — In 
hour-glass  contraction  the  uterine  walls  are  in 
part  contracted  and  in  part  relaxed.  A  ring 
of  firm  contraction  in  the  situation  of  Bandl's 
ring  separates  the  relaxed  upper  and  lower 
uterine  segments.  The  condition  is  rare ;  it 
occurs  sometimes  before  the  birth  of  the  child 
and  may  obstruct  delivery,  but  more  often  it 
develops  post-partum. 

The  shape  of  the  uterus  is  roughly  hour- 
glass, the  upper  part  is  relaxed  and  contains 
the  placenta  which  is  often  morbidly  adherent 
to  the  wall,  the  junction  of  the  two  segments  is 
tightly  contracted  and  forms  a  ring  of  con- 
striction easily  felt  on  the  surface  of  the  uterus 
and  below  this  is  a  second  relaxed  portion 
consisting  of  the  lower  segment. 

In  hour-glass  contraction  the  loss  of  blood 
is  not  so  rapid  as  when  the  uterus  is  completely 
relaxed,  but  bleeding  continues  until  the  uterus 
is  emptied  and  the  total  loss  may  be  great. 

Diagnosis.  On  abdominal  palpation  the 
uterus  is  large,  its  upper  portion,  though  re- 
tracted, feels  unusually  soft  and  flabby,  and 
below  this  flabby  portion  is  felt  a  ring  of 
constriction.  AVlien  the  hand  is  introduced  into 
the  vagina  and  the  cord  is  traced  upwards,  it 
is  found  to  pass  through  an  opening  narrow  but 
usually  large  enough  to  admit  a  finger,  and 
above  the  opening  can  be  felt  a  soft  mass 
consisting  of  blood  clot  and  placenta. 

Treatment.  The  contracted  ring  forms  an 
obstacle  which  prevents  the  introduction  of 
the  hand  into  the  uterus,  and  the  spasm  may 
be  so  great  that  it  is  difficult  to  dilate  the  ring ; 
it  is  therefore  advisable  that  the  patient  should 
be  deeply  anaesthetized.  The  left  hand  is 
placed  on  tlie  fundus  and  the  uterus  pressed 
down,  the  right  hand  is  introduced  into  the 
vagina  and  the  tips  of  the  fingers  passed  into 
the  retraction  ring.  By  means  of  these  fingers 
the  ring  is  gradually  dilated  until  the  hand  can 
be   passed   into    the    upper   segment   and    the 


[  placenta  separated  and  removed.  Should 
haemorrhage  continue  after  the  removal  of 
\  the  placenta,  it  must  be  treated  by  the  methods 
previously  described. 

Treatment  of  Traumatic  Haemorrhage.  Trau- 
matic haemorrhage  usually  commences  immedi- 
ately after  the  birth  of  the  child,  and  the 
diagnosis  is  made  by  finding  the  uterus  in  a 
condition  of  firm  retraction.  When  the  bleed- 
ing is  severe  the  cord  should  be  tied  immediately 
and  the  child  removed.  The  patient  is  placed, 
preferably  in  the  lithotomy  position,  in  a  good 
light,  and  an  attempt  is  made  to  find  the 
bleeding  point.  We  commence  with  the  vulva. 
A  swab  is  A\Tung  out  in  lotion  and  pressed  firmly 
against  any  part  of  the  vulva  from  which  the 
blood  appears  to  be  coming :  if  the  bleeding 
point  is  in  the  vulva  the  pressure  will  arrest 
the  hsemorrhage ;  if  the  bleeding  point  is  higher 
up,  the  haemorrhage  will  contmue.  In  haemor- 
rhage from  the  vulva  the  bleeding  vessels  are 
in  sight,  and  pressure  forceps  and  ligatures  can 
be  applied,  but  in  lacerations  of  the  anterior  part 
it  is  often  necessary  to  underpin  the  torn  tissues. 

The  vagina  is  next  examined,  a  hot  douche  is 
given  to  wash  away  blood  clots  and  lacerations 
are  sought  for.  If  they  are  found  the  bleeding 
is  temporarily  arrested  by  plugging,  and 
eventually  the  tear  is  sewn  up. 

In  most  cases  of  severe  traumatic  haemorrhage 
the  blood  comes  from  the  cervix.  Cervical 
lacerations  are  usually  lateral,  and  may  extend 
up  into  the  broad  ligament,  not  uncommonly 
they  are  bi-lateral.  As  soon  as  the  tear  is 
found  the  two  edges  are  pressed  together  with 
the  fingers,  and  a  vulsellum  forceps  introduced 
into  the  vagina  is  made  to  grasp  the  cervix 
as  near  the  top  of  the  tear  as  possible,  so  that 
when  the  fingers  are  withdrawn  the  edges  of 
the  tear  are  still  kept  in  apposition.  The 
vulsellum  effectually  controls  the  bleeding, 
and  may  be  left  in  position  until  an  anaesthetic 
can  be  administered  and  the  tear  scami  up  with 
catgut  sutures. 

This  is  the  best  method  of  arresting  haemor- 
rhage from  a  torn  cervix,  and  it  is  advisable  to 
carry  a  vulsellum  forceps  in  the  midwifery  bag 
for  the  purpose.  The  alternative  is  to  plug 
the  laceration ;  this  is,  however,  more  difficult 
to  accomphsh  and  less  reliable  in  its  action. 

The  treatment  of  ruptured  uterus  is  con- 
sidered elsewhere. 

Acute  Inversion. — In  inversion  of  the  uterus 
the  mucous  surface  of  the  organ  protrudes 
through  the  cervical  canal  and  forms  a  tumour 
which  projects  to  a  greater  or  less  extent  into 
the  vagina,  whilst  the  peritoneal  surface  forms 
a  depression  with  its  concavity  towards  the 
abdomen. 

For  the  production  of  acute  inversion  the 
uterus  must  contain  a  cavity,  and  its  wall  must 
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ther  in  part  or  throughout  its  wliole  extent  be 
.  a  relaxed  condition.  Both  tliese  essentials 
ay  be  present  during  the  third  stage  of  labour. 

Inversion  may  be  brought  about  either  by 
ressure  from  above  or  by  traction  from  beloAV, 
id  in  each  case  may  be  produced  either 
)ontaneously  or  artificially.  Inversion  ma}" 
3  produced  spontaneously  from  above  by 
olent  straining  efforts  on  the  part  of  the  woman 
hilst  the  uterine  walls  are  relaxed,  artificially 
V  attempts  to  express  the  placenta  by  Crede's 
lethod  when  the  uterus  is  neither  contracted 
3r  retracted.  Inversion  may  be  produced 
)ontanoously  from  below  by  the  sudden  fall 
:  tlie  child  if  a  woman  is  delivered  in  the 
pright  position,  or  artificially  by  traction  on 
le  cord  in  attempts  to  deliver  the  placenta. 

Inversion  may  be  passive  or  active.  In 
issive  inversion  tlie  whole  uterus  is  relaxed 
id  the  force  which  produces  the  inversion 
irns  the  uterus  inside  out  like  the  sleeve  of 
coat.  In  active  inversion  part  of  the  uterus  is 
daxed  and  part  contracted,  the  relaxed  portion 

indented  and  inverted  into  the  cavity,  the 
)ntracting  portion  then  forces  it  on  further 
id  produces  a  greater  degree  of  inversion. 

/S'i'grres  and  Symptoms.  There  are  two  main 
miptoms  of  acute  inversion  of  the  uterus — 
nmorrhage  and  collapse.  In  most  cases  the 
Oman  experiences  a  sensation  "  of  something 
ving  way  inside,"  and  this  sensation  may  be 
jcompanied  by  stranguary  and  tenesmus  from 
islocation  of  the  bladder  and  rectum.  Abdo- 
linal  pain  is  often  a  marked  symptom,  but 
L  exceptional  cases  is  entirely  absent.  Simul- 
ineously  with  the  onset  of  these  symptoms  a 
imour  appears  in  the  vagina  or  at  the  vulva, 
aemorrhage  commences,  the  patient  becomes 
.int  and  the  pulse  feeble  and  frequent. 

Diagnosis.  The  vaginal  tumour  may  be 
listaken  for  a  uterine  fibroid.  The  difignosis 
?tween  the  two  conditions  is  made  by 
L)dominal  palpation ;  if  the  uterus  cannot  be 
■It  in  its  normal  condition,  but  a  ring  can 
B  felt  above  the  pubes  into  which  the  fingers 
in  be  passed,  tlie  diagnosis  is  certain.  If  the 
lacenta  is  still  attached  to  the  inverted  fundus 
le  diagnosis  can  be  made  at  a  glance. 

Prognosis.  Inversion  is  a  very  grave  accident ; 
le  latest  collected  statistics  show  that  at  the 
resent  time  its  mortality  is  about  thirty 
er  cent. 

Treatment.  An  attempt  should  be  made  to 
^duce  the  inversion  as  rapidly  ;.s  possible, 
k^hen  the  whole  uterus  is  flaccid  this  usually 
resents   no   great   difficulty,    but   when   there 

a  firm  retraction  ring  at  the  j  miction  of  the 
pper  and  lower  uterine  segments  this  ring  may 
Pfer  an  almost  insuperable  obstacle  to  re- 
uction.  When  the  placenta  is  still  attached 
3  the  uterine  wall  an  attempt  should  be  made 


to  replace  the  uterus  before  separating  it,  as  the 
placenta  affords  a  protection  to  the  wall  against 
infection,  but  if  the  attempt  fails,  the  placenta 
should  be  detached.  The  left  hand  is  placed 
on  the  abdomen  and  the  fingers  pressed  down 
into  the  depression  formed  by  the  inverted 
fundus ;  this  hand  steadies  the  uterus  and  pre- 
vents it  from  being  pushed  upwards  and  torn 
away  from  its  attachments  during  attempts  at 
reduction.  The  inverted  uterus  is  grasped  with 
the  right  hand  and  pressed  steadily  upwards  in 
the  axis  of  the  pelvic  inlet,  whilst  Avith  the 
fingers  efforts  are  made  to  push  up  first  that  part 
which  came  down  last.  In  difficult  cases  it  is 
best  to  attempt  to  reduce  first  the  anterior  wall. 

When  attempts  at  reduction  have  failed 
and  the  patient  survives  the  accident,  the  in- 
verted uterus  should  be  carefully  washed  over 
daily  with  antiseptic  lotions,  protected  by 
sterile  dressings,  and  at  a  later  stage  of  the 
puerperium  reduction  should  be  attempted 
with  a  modified  form  of  Aveling's  repositor. 

Collapse  following  Post-Partum  Haemorrhage. — 
The  dangers  of  post-partum  haemorrhage  are 
not  over  when  the  bleeding  is  arrested.  The 
patient  suffers  from  severe  collapse,  and  it  is 
not  uncommon  for  further  bleeding  to  occur 
three  or  four  hours  later.  In  addition  to  these 
immediate  dangers  there  is  increased  liability 
to  thrombosis  and  a  lowered  resistance  to 
septic  infection.  The  treatment  of  collapse 
should  be  upon  the  same  lines  as  after  any  other 
form  of  severe  haemorrhage.  The  windows 
should  be  open,  the  foot  of  the  bed  raised,  the 
patient  surrounded  by  hot  blankets,  and  towels 
wrung  out  of  hot  water  applied  to  the  head. 
It  is  important  to  raise  the  blood  pressure  as 
rapidly  as  possible ;  for  this  purpose  pituitary 
extract  should  be  administered  subcutaneously 
and  infusion  of  normal  saline  solution  adminis- 
tered. The  saline  may  be  injected  per  rectum, 
subcutaneously  or  intravenously.  Of  these 
methods  the  first  is  the  simplest  and  most 
easily  accomplished.  H.  W. 

OBSTETRICAL   OPERATIONS 

In  this  article  I  propose  to  discuss  the  subject 
of  Obstetrical  Operations  under  the  following 
subdivisions  : — 

I. — Operations  to  secure  the  Delivery  of  the  Live 

Child 

[Apart  from  manual  manoeuvres  which  are 
dealt  with  elsewhere.] 

(a)  Forceps  Delivery. 

(6)  Enlargement  of  the  Pelvic  Girdle. 

1.  Symphysiotomy. 

2.  Pubiotomy. 

(c)  C-esarean  Section. 
{d)  Hysterotomy. 


1 


OBSTETRICS 


917 


FORCEPS  DELIVERY 


II. — Operations  involving  the    Destruction  of   the 
Live  Foetus,  and  the  Delivery  of  the  Dead  Child 

(a)  Craniotomy. 

(b)  Cleidotomy. 

(c)  Evisceration. 

(d)  Spondylotomy. 

(e)  Decapitation. 

(/)  Complete  Embryotomy. 

III. — Operations  for  the  Repair  of  Parts  Lacerated 
during  Parturition 

[Apart  from  rupture  of  the  uterus,  which  is 
dealt  with  elsewhere.] 

(a)  Repair  of  the  Cervix. 

{b)  Repair  of  the  Vagina  and  Perineum. 

I. — Operations  to  Secure  the  Delivery  of  the  Live 

Child 

Forceps  Delivery. — The  obstetrical  forceps  are 
mechanical  instruments  used  to  assist  delivery, 
and  it   is  said  that  they  may   be   utilized  in 


posterior  presentations  as  a  rotator.  One  may 
safely  say,  however,  that  less  damage  will  be 
done,  especially  by  the  unskilled,  if  no  more 
be  attempted  in  an  active  sense  than  can  be 
accomplished  by  careful  application  of  traction 
applied  in  the  right  direction. 

There  have  been  so  many  forms  of  instru- 
ment devised  that  a  practitioner  may  have  an 
individual  preference,  and  this  is  often  associated 
with  the  teaching  obtaining  in  the  school  at 
which  he  was  educated.  And  there  is  no  doubt 
that  one  becomes  as  attached  to  one's  own 
special  pair  of  forceps,  as  one  may  to  a  gun  or 
a  cricket  bat.  The  two  types  of  instrument  of 
most  general  service  are  those  known  as  the 
Simpson-Barnes  long  forceps  (Fig.  1),  and  the 
Milne-Murray  axis-traction  forceps  (Fig.  2). 

The  former  instrument  is  most  convenient  for 
use  when  the  head  is  not  high  in  the  pelvis — in 
cases,  in  fact,  of  only  moderate  difficulty.  It 
is  possible  to  extend  the  range  of  applicability 
of  this  instrument  by  utilizing  the  Le  Page  grip- 


FiG.  1. — Simpson- 
Barnes'  Forceps. 


Fig.  2. — Milne-Murray's  Axis- 
traction  Forceps. 


various  ways  to  effect  certain  results.  Since 
such  an  action  as  leverage  is  rarely  justifiable 
or  expedient,  we  may,  for  all  practical  purposes, 
look  upon  the  forceps  only  as  an  instrument 
for    traction,     and    occasionally    in    occipito- 


FiG.  3. — Le  Page's  Grip-tractor. 

tractor  (Fig.  3),  which  fits  on  to  the  forceps  and 
affords  an  axis-traction  advantage,  or  by  the 
Pajot  and  other  forms  of  grii^  to  be  alluded  to 
later. 

For  all  difficult  cases  with  the  application  of 
forceps  to  the  head  high  in  the  pelvis  the  axis- 
traction  forceps  should  be  used. 

Indications  for  the  Application  of  Forceps 

It  must  be  remembered  that  forceps  are  used 
solely  to  assist  delivery  in  cases  which  for  some 
reason  are  not  terminating  to  the  best  possible 
advantage  of  the  mother  or  the  child.  The  use 
of  forceps  merely  to  save  time  cannot  be  too 
strongly  deprecated ;  and  no  practitioner  is 
fulfilling  his  duty  to  his  patient  if  he  indulge 
in  what  has  been  described  as  '  meddlesome 
midwifery.'  However  expert  he  may  be,  some 
of  his  patients  must  suffer  sooner  or  later.  At 
the  same  time  he  must  not  let  his  conscience 
carry  him  to  the  opposite  extreme. 

The  indications  for  the  application  of  forceps 
may  be  divided  into  two  groups  : — 

Maternal  hidications — 

1.  Inefficiency  of  the  uterine  contractions, 
or  of  the  accessory  expulsive  processes. 

2.  Heart  disease,  when  the  strain  of  labour 
must  often  be  mitigated  as  far  as  possible,  the 
case  being  otherwise  straightforward. 

3.  Eclampsia,  when  rapid  delivery  is  usually 
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manded.  The  second  stage  of  labour  should 
,ve  commenced. 

4.  If  there  be  undue  delay,  and  the  second 
ige  of  labour  have  lasted  over  four  hours 
id  progress  seem  delayed,  forceps  should  be 
•plied,  for  it  is  of  no  use  to  wait  until  exhaus- 
m  lias  set  in.  It  is  better  practice  to  assist 
e  labour  in  good  time. 

5.  Maternal  exhaustion  with  a  rapid  pulse. 

6.  Some  cases  of  slight  pelvic  contraction 
ver  three  and  a  half  inches),  when  the  head 

well  moulded  in  the  pelvic  brim,  but  the 
hour  is  becoming  unduly  prolonged.  (Refer 
50  to  Maternal  and  Foetal  Exhaustion.) 

7.  Rigidity  of  the  pelvic  outlet  in  elderly  primi- 
avidse.  The  application  of  forceps  in  these 
rcumstances  should  be  delayed  as  long  as 
)ssible,  for  the  employment  of  them  almost 
evitably  leads  to  laceration. 

Foetal  Indications — 

1.  Danger  to  the  life  of  the  foetus  owing  to 
e  prolongation  of  labour.  In  these  circum- 
ances  a  foetal  pulse  above  160  beats  per  minute, 

below   110,  gives  warning  that  the  labour 

ust  be  terminated  Mdthin   a  reasonable  time 

the  life  of  the  child  is  to  be  saved.      So  also 

)es   the   passage    of    meconium    Avith    vertex 

esentations. 

2.  Premature  separation  of  the  placenta  \\\i\\ 
eeding. 

3.  Prolapse  of  the  cord.     After  replacement 
the  cord  with  the  head  presenting,  forceps  , 

ould  be  applied. 

4.  Uncommon  positions  of  the  foetus,  such  as 
cipito-posterior  presentations,  face  (mento- 
iterior)  presentations  or  delay  in  the  delivery 
the  after-coming  head  in  breech  presentations  ; 
so  in  a  few  cases  of  the  impacted  breech,  for- 
ps  may  be  used  to  assist  delivery. 

Conditions  necessary   for  the  Application  of 
Forceps 

Most  writers  insist  that  certain  conditions 
lall  obtain  before  it  can  be  considered  proper, 
ith  the  above  indications,  to  apply  forceps, 
hese  are — 

1.  The  OS  uteri  must  he  fully  dilated.  Some 
ithorities  do  not  consider  full  dilatation  a 
7ie  qua  non  ;  but  there  is  no  doubt  that  if  it 
ere  so  considered  much  damage  to  the  cervix 
ould  be  avoided.     And  after  all  it  is  usually, 

the  head  be  engaged,  merely  a  matter  of  Avait- 

ig  a  sufficient  length  of  time.  Sometimes  the 
jrvix  when  almost  fully  dilated  can  be  slipped 
veT  the  head  by  manual  manoeuvres. 

2.  The  presentation  must  be  a  suitable  one.' 
hat  is  to  say,  an  occipito-anterior  or  posterior, 

mento-anterior  face  or  an  after-coming  head 
I  a  breech  presentation ;  and  more  rarelj^  a 
reech  presentation. 

3.  The  head  must  be  engaged  in  the   pelvic 


brim.  Forceps  ought  in  no  circumstances  to  be 
applied  to  the  "  floating  "  head.  The  reasons 
are  clear.  If  the  head  and  pelvis  be  normal 
there  should  be  no  need  for  forceps  at  this  stage. 
If,  on  the  other  hand,  the  pelvis  be  contracted 
they  can  be  of  no  use. 

4.  The  relative  size  of  the  foetal  head  to  the  pelvic 
diameters  must  be  normal  or  nearly  normal. 
For  example  an  hydrocephalic  foetus  and  a 
normal  pelvis,  or  a  normal  foetus  and  a  definitely 
contracted  pelvis  contra-indicate  the  use  of 
forceps. 

5.  The  membranes  should  be  ruptured.  This 
condition  is  to  ensure  that  the  placenta  shall 
not  be  prematurely  detached ;  and,  also,  in 
order  that  the  uterus  may  be  able  to  contract 
on  the  foetus  after  the  amniotic  fluid  has  escaped. 

Preparations  for  the  Application  of  Forceps 

Before  forceps  are  applied  the  accoucheur 
must  see  that  the  bladder  is  emptied  by  cr.theter. 
If  the  delay  occur  \\ith  the  foetal  head  well  down 
in  the  pelvis  the  urine  may  have  been  accumu- 
lating in  the  bladder  for  some  time,  and  cathe- 
terization may  then  be  difficult.  It  is  advisable 
also  to  empty  the  rectum  should  this  not  have 
been  done  within  the  previous  six  hours. 

The  pubic  hairs  should  be  cut  short  or  shaved, 
and  the  parts  v>e\\  washed  with  soap  and  water 
and  scrubbed  with  biniodide  of  mercury  aqueous 
solution  (1-500).  As  a  rule  the  use  of  tincture 
of  iodine  for  the  purification  of  the  vulva  is 
inadvisable  owing  to  the  moist  condition  of 
the  parts.  The  forceps  are  boiled,  and  the  hands 
of  the  accoucheur  are  recleansed  and  covered 
with  freshl}^  sterilized  rubber  gloves. 

The  patient  is  then  anaesthetized,  and  placed 
either  in  the  left  lateral  or  in  the  dorsal  position. 


^ 


Fig.  4. — The  Walcher  Position. 

Sometimes  Avhat  is  knoMn  as  the  Walcher 
position  is  adopted  when  there  is  some  flattening 
of  the  pelvis.  In  this  position  the  pelvis  of 
the  patient  overhangs  the  edge  of  the  table  or 
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bed  with  the  legs  extended  (Fig.  4),  with  the 
result  that  an  increase  of  '5  to  TO  centimetre 
in  the  conjugate  diameter  may  be  obtained, 
and  delivery  be  thus  facilitated  in  some  difficult 
cases. 

Application  of  the  Forceps 

Position  of  the  Forceps.  The  adjustment  of 
the  forceps  is  difficult  or  easy  according  to  the 
presentation  of  tlie  foetus,  and  according  to 
whether  the  head  be  high,  midway  or  low  in  the 
pelvis. 

In  the  vast  majority  of  cases  the  forceps  are 
applied  to  the  sides  of  the  head ;  and  probably 
they  should  ah^ays  be  so  applied  when  possible. 
Some  authorities  have  advised  that  the  forceps 
be  directed  along  the  lateral  walls  of  the  pelvis, 
more  or  less  regardless  of  the  position  of  the 
foetal  head.  The  general  opinion  at  the  present 
time  is  against  this  latter  procedure  as  a  routine 
practice.  If  the  head  be  lying  low  in  the 
pelvis  its  long  diameter  AviU  be  in  the  antero- 
posterior plane,  and  forceps  applied  to  the 
lateral  pelvic  walls  will  grasp  the  sides  of  the 
head.  But  when  the  head  is  high  in  the  pelvis 
there  is  no  such  correspondence,  and  the  ideal 
of  these  two  positions  in  regard  to  the  forceps 
cannot  be  obtained.  In  such  circumstances  it 
is  usually  best  to  grasp  the  head  in  an  oblique 
manner — one  blade  being  placed  overthe  mastoid 
region  and  the  other  over  the  opposite  fronto- 
parietal area.  This  method  of  application 
usuall}^  ensures  a  good  grip,  and  is  a  compromise 
between  the  ideal  position  in  regard  to  the  pelvic 
Malls  and  the  best  grip  of  the  head,  without 
being  likely  to  cause  injury  either  to  the  mother 
or  the  child. 

In  some  cases  of  high  operation  in  flat  jjelves 
in  which  forceps  are  called  for,  Munro  Kerr 
advocates  an  antero-posterior  application  of 
the  forceps  to  the  foetal  head  ;  that  is  to  say,  one 
blade  is  placed  over  the  face  and  the  other  over 
the  occiput.  In  such  circumstances  of  course 
the  head  would  be  lying  transversely.  Most 
authorities  object  to  this  as  being  liable  to 
damage  the  child,  and  also  because  it  is  very 
difficult  to  get  satisfactory  locking  of  the  instru- 
ment unless  the  head  be  very  small. 

In  cases  of  impacted  breech  when  one  cannot 
get  a  finger  into  the  groin,  before  using  a  blunt 
hook  it  is  advisable  to  apply  the  forceps  over 
the  trochanters  with  the  tips  lying  between  the 
thighs  and  the  abdomen  of  the  foetus.  Contrary 
to  the  usually  expressed  opinion  I  have  found 
this  method  for  delivery  of  the  impacted  breech 
easy  and  effective. 

Introduction  and  Adjustment  of  the  Forceps. 
To  adjust  the  forceps,  whether  the  ordinary  or 
the  axis-traction,  the  blades  are  unlocked  (the 
varieties  of  locks  will  not  be  considered,  the 
English  double  slot  lock  being  most  generally 


in  use  in  the  United  Kingdom),  and  the  position 
of  the  head  having  been  accurately  ascertained, 
the  accoucheur  proceeds  to  adjust  the  blades 
in  the  intervals  between  the  "pains."  When 
the  head  is  Iom-  in  the  pelvis  the  operation  is 
much  simpler  than  M'hen  it  lies  high. 

Taking  first  the  lo^er  blade — that  is,  the  one 
which  M  ill  lie  on  the  left  side  of  the  pelvis — the 


Fig.  5. — Insertion  of  the  Lower  Blade  of  the  Forceps. 

operator  grasps  the  handle  of  the  instrument  in 
the  right  hand  (Fig.  5),  and  inserting  the  first 
two  fingers  of  the  left  hand  into  the  vagina — 
half  guarding,  as  it  were,  the  perineum — and 
reaching  up  to  the  foetal  head  he  passes  the 
blade  along  the  jaalmar  surface  of  his  fingers, 
and  in  this  way  guides  the  blade  on  to  the 
convexity  of  the  head.     As  a  rule  it  is  easier 


Fig.  6. — Insertion  of  the  Upper  Blade  of  the  Forceps. 
The  handle  of  the  lower  blade  projects  backwards. 

and  better  first  to  pass  the  blade  into  the  curve 
of  the  sacrum,  and  stibsequently  under  the 
guidance  of  the  fingers  to  rotate  it  to  the  side 
of  the  head,  care  being  taken  that  the  instru- 
ment lies  in  contact  with  the  head  and  that  the 
dilated  cervix  is  not  nipped.  This  last  man- 
oeuvre causes  the  handle  to  become  directed 
more  or  less  backwards  according  to  the  height 
the  head  is  lying  in  the  pelvis  (Fig.  6). 
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Next  the  upper  blade — that  is,  the  one  which 
ill  lie  on  the  right  side  of  the  pelvis — is 
Ijusted.  The  two  fingers  of  the  left  hand 
•e  inserted  into  the  vagina,  guarding  the 
jrineum  but  in  the  opposite  posterior  quad- 
bit to  that  occupied  when  the  first  blade 
as  being  inserted  (Fig.  6).  The  adjustment 
:  the  upper  blade  is  carried  out  in  a  similar 
lanner  to  that  adopted  for  the  lower  blade 
vcept  that  the  upper  blade  is  carried  round  to 
le  other  side  of  the  head.  As  this  blade  slips 
ito  position  the  handle  becomes  directed  back- 
ards  alongside  of  the  handle  of  the  first  blade 
id  the  two  are  then  locked.  If  not  properly 
Ijusted  they  may  fail  to  lock,  consequently  no 
olence  should  be  used  to  effect  the  junction : 
ley  should  be  readjusted. 
The  apjjlication  of  forceps  to  the  after- 
)ming  head  in  breech  presentations  is  not 
.fficult,  and  should  be  carried  out  if  there  be 
lay  after  traction  by  Mauriceau's  or  the  Prague 


means  of  the  Le  Page  grip-tractor  already 
mentioned,  or  of  Pajot's  manoeuvre,  or  a  modifi- 
cation of  it,  by  which  traction  backwards  is 
made  Avith  the  left  hand,  while  downward 
traction  is  carried  out  with  the  right  (Fig.  8). 


> 


Fig.  8. — Modified  Pajot's  Manoeuvre. 
As  the  head  descends  to  the  vaginal  orifice  the 


.ethods  with  suprapubic  pressure,  or  if  the  j  forceps  are  carried  forwards  between  the  thighs 
lild  be  making  spasmodic  efforts  to  breathe,  j  (Fig.  9). 
he  body  of  the  child  is  carried  forward 
itween  the  thighs  of  the  mother  and  the 
ades  of  the  forcej)s  are  applied  to  the 
desof  the  head,  which  is  delivered  in  the 
•dinar}'  way  (Fig.  7). 
Traction  and  Rotation.  Traction  is  made 
.  a  downward  direction  and  should  not  be 
•o  violent.  It  is  difficult  to  define  the 
nount  of  force  that  is  legitimate ;  experi- 
ice  teaches  this,  and  teaches  it  by  results. 
Slipping  of  the  forceps  from  the  head  may 
luse  serious  laceration,  but  the  careful 
ractitioner  will  observe  the  commence - 
ent  of  such  an  occurrence  and  desist  from 
certing  traction  until  he  has  readjusted 
S  instruments.     In  high  forceps  deliveries  ^^«-  9.-Bringing  the  Head  down  on  to  the  Perineum 

le  traction  is  applied  by  means  of  the 

cis-traction  forceps  in  the  normal  direction  of  In   cases   of   occipito-posterior  presentations 

jscent.     The   effort  is    thus   made  with    the      Whitridge    Williams    states    that    he    can  in- 
aximum  mechanical  advantage.  variably  rotate  the  head  and  deliver  it  in  an 

occipito-anterior  position   by   means   of   Scan- 
zoni's  manoeuvre. 

Most  authorities,  however,  do  not  consider 
this  so  easy  of  accomplishment,  and  think  that 
the  forceps  are  more  or  less  passive,  being  carried 
forward  with  the  long  rotation  that  usually 
occurs  when  the  head  reaches  the  pelvic  floor. 
By  Scanzoni's  method  the  forceps,  which  have 
rotated  backwards,  are  taken  off  and  readjusted 
with  the  curve  forwards,  so  that  the  pelvic  curve 
of  the  forceps  is  turned  to  suit  the  forward 
rotation  of  the  occiput. 

It  is  most  important  to  remember  that  in  all 
cases  of  forceps  delivery  continuous  compression 
of  the  foetal  head  must  be  avoided ;  hence 
permanent  fixing  by  tying  the  handles 
of    the    forceps    together    is   bad   practice,  for 


'iG.  7. — Forceps  Delivery  of  the  After-coming  Head. 
{After  Munro  Kerr.) 

With    the  Simpson-Barnes  forceps  a  certain 
jgree   of   axis-traction   can    be   imparted    by 


between  the  "  pains  "  and  traction  the  blades 
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should     always     be     partially     released      and 
separated. 

Removal  of  the  Forceps.  When  the  head  is 
well  down  at  the  vaginal  orifice  and  the  peri- 
neum is  stretching  with  each  "  pain  "  it  is 
advisable  to  remove  the  forceps  (except  perhaps 
in  difficult  cases  of  persistent  occipito-posterior 
presentation,  and  in  some  cases  of  face  presen- 
tation in  which  it  is  necessary  to  deliver  the  chin 
past  the  symphysis  in  mento-anterior  positions) 
in  order  as  far  as  possible  to  avoid  lacerations 
of  the  perineum.  The  removal  of  the  blades  of 
the  forceps  is  accomplished  by  unlocking  the 
handles  and  rotating  first  one  blade  and  then 
the  other  backwards  under  the  stretched  peri- 
neum. Care  is  taken  to  keep  the  cephalic  curve 
of  the  blade  close  against  the  convexity  of  the 
head ;  in  this  way  no  strain  is  put  on  thestretched 
perineum  and  tlie  instrument  can  be  removed 
by  passing  the  handle  betw  een  the  thighs  of  the 
patient  and  up  towards  her  abdomen.  This 
manoeuvre  ensures  continued  apposition  of  the 
cephalic  curve  of  the  blade  to  the  vault  of  the 
foetal  skull  (Fig.  10). 


Fig.  10. — Removal  of  the  blade  of  the  Forceps. 

Enlargement  of  the  Pelvic  Girdle. — There  are 
two  operations,  symphysiotomy  and  pubiotomy, 
by  which  an  enlargement  of  the  pelvic  ring  may 
be  obtained;  and  section  of  the  pelvic  girdle 
is  carried  out  in  both.  These  operations  are 
rarely  performed,  and  should  never  be  attempted 
by  any  one  who  is  not  a  skilled  surgeon,  and 
then  only  in  favourable  surroundings  and  in 
carefully  considered  circumstances. 

Conditions  which  must  obtain  in  connection 
with  the  'performance  of  Symphysiotomy 
and  Pubiotomy 

Munro  Kerr  states  that  the  essential  conditions 
are — 

1.  The  child  must  be  alive. 

2.  The  pelvis  must  be  of  sufficient  size  and 
there  must  not  be  too  great  disproportion 
between  it  and  the  foetal  head. 


3.  The  passage  must  be  well  dilated. 

4.  The  parturient  canal  must  not  be  infected. 
Later  he  adds,  that  these  operations  should 

never  be  performed  upon  a  primigravida. 

Most  authorities  agree  with  these  conditions, 
although  in  regard  to  the  fourth  it  is  impossible 
to  say  that  the  condition  of  the  parturient  canal 
would  not  be  considered  "  suspect "  in  the 
majority  of  cases  if  it  were  Csesarean  section 
that  was  contemplated. 

Indications  for  Symphysiotomy  and  Pubiotomy 

These  operations  have,  as  already  stated,  a 
limited,  but,  wdthin  correct  limitations,  a  dis- 
tinct place  among  the  methods  of  the  expert 
obstetrician  for  the  delivery  of  a  live  child. 

In  those  cases  in  which  there  is  no  great  dis- 
proportion between  tlie  foetal  head  and  the 
conjugate  diameter — that  is  to  say,  in  the 
border-line  cases  in  which  ordinarily  the  question 
of  Csesarean  section  might  be  in  the  balance  with 
the  induction  of  premature  labour  if  the  case 
were  to  be  considered  during  pregnancy — in 
such  cases  when  the  conjugate  diameter  is  not 
under  three  inches,  the  labour  is  well  in  pro- 
gress and  the  other  conditions  alluded  to  are 
fulfilled,  one  of  these  operations  may  be  the 
very  best  method  of  terminating  the  labour  in 
the  interests  both  of  the  mother  and  the  child. 
So,  also,  in  persistent  brow  and  face  presentations 
these  operations  have  on  occasions  afforded  a 
solution  of  the  difficulty. 

Symphysiotomy  and  Pubiotomy  are,  then, 
operations  rather  of  the  moment  than  of  antici- 
pation. 

Sy  mph  ysioto  my 

This  consists  in  the  division  of  the  symphysis 
pubis  in  order  to  allow  of  outward  and  down- 
ward rotation  of  each  half  of  the  pelvic  girdle. 
The  average  gain  in  the  true  conjugate  is  about 
one  centimetre  for  a  pubic  separation  of  six  centi- 
metres between  the  divided  ends  of  the  bone. 

It  is  interesting  to  recall  the  fact  that  in 
rodents  the  pelvic  girdle  separates  widely  at  the 
symphysis  pubis  during  parturition;  and  it  is 
probable  that  in  most  of  the  lower  animals  some 
degree  of  symphysial  stretching  or  separation 
occurs. 

Symphysiotomy  is  carried  out  either  by  the 
open  or  subcutaneous  method.  The  former 
is  probably  the  safer.  It  is  performed  by 
exposing  tlie  anterior  surface  of  the  symphysis, 
during  which  process  the  suspensory  ligament 
of  the  clitoris  is  cut  through.  A  director  is 
then  passed  behind  the  joint,  which  is  divided 
with  a  blunt-pointed  bistoury.  During  the 
delivery  of  the  child  the  pelvis  is  supported 
by  assistants,  and  pressure  is  likewise  main- 
tained afterwards  while  the  wound  is  being 
closed.     This  is  accomplished  by  suturing  first 
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:he  periosteum,  and  then  the  fascia  with  chromic 
jatgut,  and  finally  the  skin. 

Owing  to  the  greater  liability  of  injury  to 
:he  urethra  and  the  venous  plexus  at  the 
leck  of  the  bladder  and  round  the  orifice  of 
}he  vagina,  and  the  greater  difficulty  of  after- 
treatment  subsequent  to  symphysiotomy  most 
surgeons  prefer  pubiotomy,  which  gives  rise  to 
rather  less  trouble  in  these  respects. 

Pubiotomy 

This  operation  has  the  same  object  as  sym- 
physiotomy, and  the  enlargement  produced  in 
the  pelvic  diameter  is  practically  the  same. 
Pubiotomy  may  be  performed  subcutaneously 
IS  recommended  by  Doderlein  and  others, 
Dr  by  the  open  method.  In  either  case  a 
GUgli's  flexible  saw  is  used  to  divide  the  pubic 
bone  a  little  external  to  the  symphysis.  The 
section  of  the  bone  may  be  made  by  dividing 
.t  vertically  dowaiwards  or  slantwise  from  above 
ioMiiwards  and  outwards.  Tlie  latter  direction 
s  said  to  reduce  the  chances  of  damage  to 
branches  of  the  internal  pudic  artery. 

With  either  method  there  is  some  risk  of  bleed- 
ng  if  the  corpus  cavernosum  be  damaged  at  all. 
[f  the  subcutaneous  method  be  used  a  saw- 
jarrier  is  passed  from  below,  between  the  labium 
iiinus  and  majus  of  that  side  close  round  the 
)ack  of  the  pubic  bone  and  out  above  and 
nside  the  pubic  spine,  which  can  previously 
36  located  with  the  finger.  The  degree  of 
mgle  required  in  regard  to  the  section  of  the 
jone  is  gauged  beforehand.  In  the  open  method 
m  incision  is  made  transversely  over  the  pubic 
spine,  and  the  forefinger  is  pushed  close  behind 
:he  pubes  to  displace  the  bladder  and  its  plexus 
5f  veins.  A  saw-carrier  is  then  j)assed  between 
:he  finger  and  the  pubic  bone  and  brought  out 
below  through  another  small  incision.  Finally, 
n  either  case,  the  bone  is  divided  with  the  saw. 

During  the  delivery  of  the  child  the  pelvis 
!s  supported  on  either  side,  and  at  the  termina- 
tion of  labour  the  wounds,  which  have  been  care- 
fully protected,  are  freed  from  blood  and  closed 
rtith  sutures.  A  bony  union  not  infrequently 
Follows  if  the  pelvis  be  well  supported,  and  the 
patient  submitted  to  sufficient  rest  in  bed. 

Caesarean  Section. — This  operation,  which  is 
3f  great  antiquity,  has  of  recent  years  become 
an  operation  of  predetermination  and  election 
in  a  large  variety  of  cases. 

Indications 

1.  Pelvic  deformities.  In  the  vast  majority 
of  cases  of  contracted  or  funnel-shaped  pelvis, 
which  have  been  recognized  before  frequent 
sxaminations  or  attempts  at  delivery  have  been 
made,  Ca?sarean  section  should  be  performed  in 
order  to  secure  a  living  child. 


Reference  to  infected  or  "  suspect "  cases  will 
be  made  later  on. 

Further  it  may  be  laid  do^vn  that  when  the 
true  conjugate  diameter  measures  under  two 
and  a  quarter  inches  craniotomy  is  extremely 
difficult  or  impossible,  and  is  accompanied  by 
such  a  high  mortality  that  Csesarean  section 
should  always  be  preferred,  alone  or  together 
with  hysterectomy  according  to  circumstances. 

2.  New  growths  of  the  genital  organs  or  pelvic 
structures  obstructing  the  passage  of  the 
foetus. 

(a)  Fibromyomata  of  the  uterus,  when  these 
growths  obstruct  the  pelvic  channel.  As  a  rule 
such  tumours  grow  from  the  supravaginal 
cervix  or  the  posterior  wall  of  the  uterus,  and 
they  may  fill  the  pelvis.  If  the  tumour  be 
subserous  and  have  a  long  pedicle  it  can  some- 
times be  pushed  out  of  the  pelvis  and  the  child 
extracted,  but  most  frequently  Caesarean  section 
followed  by  hysterectomy  is  demanded  when  the 
pelvis  is  blocked  by  fibromyomata. 

{b)  Cancer  of  the  Cervix.  If  it  be  decided 
that  complete  removal  of  the  uterus  together 
with  the  growth  is  not  likely  to  be  of  much  avail 
to  the  mother,  then  the  pregnancy  should  be 
allowed  to  go  to  term  and  the  child  delivered 
by  Caesarean  section. 

(c)  Cancer  of  the  vagina.  The  same  remarks 
appl}^  to  cancer  of  the  vagina  as  to  cancer  of  the 
cervix  uteri. 

(d)  Cancer  of  the  rectum  or  bladder.  Occa- 
sionally, especially  with  cancer  of  the  rectum, 
there  may  be  a  tumour  sufficiently  large  to 
prevent  delivery,  in  which  case  Caesarean  section 
should  be  performed  at  full  term. 

(e)  Tumours  of  the  ovary.  These  may  be 
innocent  or  malignant.  Most  frequently  labour 
has  l)een  obstructed  by  dermoid  cysts  and  by 
fibromata.  If  the  case  be  seen  during  labour, 
it  is  generally  possible  to  displace  the  tumour 
upwards  and  to  deliver  the  child ;  but  if  this 
be  impossible  Caesarean  section  should  be  per- 
formed with  removal  of  the   tumour,  in  pre- 

i  ference  to  removal  of  the  tumour  by  the  abdo- 
minal route  and  allowing  the  labour  to  pursue 
its  own  course.  If  the  tumour  m  ere  discovered 
some  time  before  labour,  it  should,  of  course, 
be  removed  and  the  pregnancy  be  allowed  to 
continue. 

(/)  Tumours  of  the  pelvic  parietes.  Exostoses 
and  sarcomata  may  obstruct  delivery,  in  which 
case  Caesarean  section  may  be  called  for. 

3.  Narrowing  of  the  vagina  by  cicatrization 
I  or  in  elderly  primigravidae   may  form  an  indi- 
cation for  delivery  of  the  child  by  this  operation. 

4.  Placental  conditions.  Caesarean  section 
has  not  infrequently  been  performed  for — 

(a)  Central  placenta  praevia.  Such  treat- 
ment is  undoubtedly  sound  when  the  patient 
is  a  primigravida ;    but  the  general  opinion  is 
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that  in  multiparse,  version  is  the  better  treatment, 
unless  the  haemorrhage  be  unusually  profuse, 
with  but  slight  dilatation  of  the  cervix. 

{&)  In  accidental  haemorrhage,  especially  when 
partially  concealed,  some  operators  have  re- 
moved the  uterus  after  performing  Caesarean 
section. 

5.  Rupture  of  the  uterus.  In  rupture  of  the 
uterus  without  the  delivery  of  the  child  or  its 
escape  into  the  peritoneal  cavity,  Caesarean 
section  with  or  without  removal  of  the  uterus 
may  be  called  for.  If  the  rupture  be  at  the 
fundus — as  it  may  be  when  caused  by  a  fall  or 
after  ventral  fixation — then  the  laceration  may 
be  closed  by  suture  after  the  child  has  been 
removed.  When  the  rupture  occurs  during 
delivery,  after  removing  the  child  the  operator 
should  always  perform  hysterectomy. 

6.  Deformities  of  the  uterus.  Pregnancy  in 
a  bicornute  uterus  is  not  uncommon.  When 
the  horn  is  badly  developed  the  condition  usually 
resembles  in  its  clinical  course  a  tubal  preg- 
nancy ;  but  when  the  horn  is  fully  developed  the 
pregnancy  may  go  on  to  full  term.  In  these 
circumstances  delivery  of  a  live  child  may  be 
impossible  owing  to  pelvic  contraction — for  the 
conjugate  diameter  is  often  small  when  the 
uterus  is  bicornute — or  (and)  owing  to  obstruc- 
tion by  the  non-pregnaut  horn,  which  enlarges 
considerably  with  pregnancy  in  the  other  cornu. 
I  have  performed  Caesarean  section  in  such  a  case. 

7.  After  ventral  and  vaginal  fixation  of  the 
uterus,  dystocia  has  frequently  been  met  with, 
and  in  some  cases  Caesarean  section  has  been 
necessarj^  owing  to  rupture  of  the  uterus  {vide 
supra),  or  because  its  fixation  in  a  malposition 
has  interfered  with  the  course  of  labour.  Con- 
sequenth^  I  do  not  think  that  ventral  and  vaginal 
fixation — that  is,  absolute  fixation  of  the  corpus 
uteri  to  the  abdominal  or  anterior  vaginal  walls 
— are  justifiable  operations  during  the  child- 
bearing  period. 

8.  Maternal  disease.  In  serious  cases  of 
heart  disease  in  which  it  is  advisable  to  avoid 
the  strain  of  labour,  and  in  eclampsia,  especially 
when  the  cervix  is  rigid,  and  immediate  delivery 
is  imperative,  Caesarean  section  is  not  infre- 
quently a  procedure  of  great  value. 

9.  Post-mortem  Caesarean  section  should  be 
performed  if  the  mother  die  with  a  live  and 
viable  child  in  her  womb.  In  such  circum- 
stances it  is  obvious  that  section  must  be  im- 
mediately and  rapidly  performed  if  the  child  is 
to  be  saved. 

From  the  foregoing  indications  it  will  be 
evident  that  Caesarean  section  is  an  ojDcration 
with  a  very  extensive  sphere  of  usefulness. 

Contra-indications  to  the  Operation 

1.  When  the  conjugate  diameter  is  over  two 
and  a  quarter  inches,  and  the  child  is  dead,  and 


attempts  at  delivery  have  been  made.  In  these 
circumstances  craniotomy  should  be  performed. 
2.  When,  A^ith  a  conjugate  diameter  over  two 
and  a  quarter  inches,  repeated  examinations  and 
attempts  at  delivery  have  been  made.  In  these 
circumstances  the  child  should  be  destroyed, 
owing  to  the  danger  of  infection  if  Caesarean 
section  be  performed. 

The  Technique  of  the  Operation 

The  operation  may  be  carried  out  during  or 
immediately  preceding  the  onset  of  labour.  The 
latter  is  probably  the  better  time  to  select  if 
there  be  a  choice  in  the  matter.  It  has  been 
found  that  contraction  and  retraction  of  the 
uterus  occvir  as  well  before  as  after  parturition. 

There  are  two  forms  of  operation  :  the  intra- 
peritoneal and  the  extraperitoneal. 

Intraq)eritoneal  C cesarean  Section.  After  puri- 
fication of  the  skin  of  the  abdomen  an  incision 
about  eight  inches  in  length  is  made,  either 
entirely  above  the  umbilicus,  as  practised  chiefiy 
in  America,  or  two-thirds  above  the  umbilicus 
and  one-third  below. 

These  high  incisions  give  better  access  to  the 
fundus  and  upper  portion  of  the  uterus  than  those 
below  the  umbilicus.  If  an  intramuscular 
(somatic)  injection  of  infundibulin  were  not 
given  at  the  commencement  of  the  operation, 
1  c.c.  of  a  twenty  per  cent,  solution  should  now 
be  injected  directly  into  the  wall  of  the  uterus. 

The  uterus  is  next  incised  as  it  lies  within  the 
abdomen,  or  after  delivery  through  the  abdo- 
minal wall.  Many  modern  operators  do  not 
deliver  the  uterus,  and  one  at  least  (Wallace) 
deliberately  sews  the  uterus  to  the  parietes  after 
Caesarean  section  in  order  that  subsequent 
operations  may  be  performed  extraperitoneally. 

Delivery  of  the  uterus  through  the  abdominal 
incision  has  the  advantage  that  the  peritoneal 
cavity  can  be  more  efficiently  packed  off  and 
kept  unsoiled  by  blood  and  amniotic  fluid. 
This  is  especially  important  in  "suspect"  or 
infected  cases.  Extraction  of  the  placenta  and 
child  is  also  facilitated.  Some  authorities  with 
the  largest  experience  favour  delivery  of  the 
uterus  before  incision.  With  a  somewhat 
limited  experience  of  the  operation,  it  appears 
to  me  the  simplest  method  of  performing  it, 
and  it  has  only  the  small  disadvantage  of  a 
rather  larger  incision  in  the  abdominal  wall  than 
is  necessary  if  the  uterus  be  not  delivered. 

The  incision  through  the  uterine  wall  is  made 
longitudinally  in  the  mid-line  from  just  below 
the  summit  of  the  fundus  down  through  the 
upper  portion  of  the  anterior  wall.  It  should 
not  extend  into  the  lower  uterine  segment. 

Transverse  incisions  have  been  practised,  but 
on  the  whole  the  longitudinal  is  the  better. 
When  the  muscle  wall  of  the  uterus  has  been 
incised    the   membranes   or   placenta   present ; 
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these  are  torn  through  and  the  foetus  is  extracted 
by  the  feet.  The  cord  is  clamped  in  two  places 
and  divided,  and  the  child  handed  over  to  an 
assistant  for  resuscitation,  should  that  be 
necessar%\  The  placenta  and  membranes  are 
then  stripped  off  and  removed,  and  two  fingers 
are  passed  through  the  cervix  to  ensure  dilata- 
tion of  the  canal  with  drainage  of  the  uterine 
cavity.  In  "  suspect  "  or  infected  cases  the  pla- 
centa and  membranes  may  be  pushed  through 
the  cervix  and  be  removed  per  vaginam. 

If  the  cervix  be  rigid,  a  strip  of  gauze  should 
be  passed  through  the  cervical  canal  to  drain  the 
uterus  for  twenty-four  hours. 

After  the  uterine  contents  have  been  delivered, 
gentle  massage  of  the  uterus  is  carried  out  by 
the  assistant  in  order  to  encourage  contraction. 

The  incision  in  the  uterine  wall  is  now  closed 
in  the  following  manner. 

Interrupted  sutures  of  chromic  catgut  are 
inserted  one-quarter  to  one-third  of  an  inch 
apart,  and  they  are  so  placed  that  they  embrace 
the  whole  thickness  of  the  muscular  wall  doA\'n 
to  but  not  through  the  mucosa.  These  sutures 
are  carefully  tied,  for  there  appears  to  be  some 
clanger  of  their  becoming  loosened  by  the  subse- 
quent movements  of  the  uterus.  A  superficial 
finer  chromic  catgut  continuous  suture  is  next 
inserted  to  close  the  peritoneum  over  the  uterine 
incision.  This  is  best  accomplished  by  using  the 
Lembert  method  of  suture.  As  a  rule  there  is  but 
moderate  bleeding  if  the  operation  be  carried  out 
expeditiously,  consequently  neither  the  tourni- 
:iuet  nor  any  of  the  many  other  methods  devised 
:or  checking  haemorrhage  need  be  adopted. 

The  abdomen  is  closed  in  the  usual  manner. 

The  after-treatment  is  carried  out  on  ordinary 
ines,  but  care  must  be  taken  to  see  that  the 
ochia  escape  in  the  normal  manner.  There  is 
jometimes  a  danger  of  the  discharge  becoming 
Dent  up,  hence  the  advisability  of  ensuring  free 
irainage  in  the  manner  described  above.  The 
jaby  may  be  put  to  the  breast  at  the  usual  time. 

The  mortality  of  the  operation  (about  ten  per 
?ent.  for  all  cases)  has  been  somewhat  high 
iwing  to  the  fact  that  many  septic  cases  have 
Deen  operated  upon ;  and  also  because  many 
Dperations  have  been  carried  out  for  more  or 
ess  desperate  conditions,  and  not  always  in  the 
Dest  surroundings. 

Extraperitoneal  C cesarean  Section  has  been 
idvocated  by  several  German  authorities. 
\ccess  is  gained  by  an  incision  parallel  to 
Poupart's  ligament  and  the  bladder  is  pushed 
iside.  The  incision  into  the  antero -lateral  Mall 
)f  the  uterus  is  made  in  the  lower  uterine 
segment.  This  operation  has  been  recommen- 
ied  for  infected  cases,  but  it  is  difficult  to  see 
vhat  advantage  could  be  gained  in  such 
;ircumstances,  for  infection  of  the  cellular  tissue 
vould  be  a  most  serious  matter. 


Extraperitoneal  Csesarean  section  has  been 
performed  in  the  United  Kingdom  on  ver}^  few 
occasions. 

Hysterotomy. — This  operation,  often  misnamed 
■'  vaginal  Caesarean  section,"  is  a  most  useful 
procedure  in  selected  cases. 

I  believe,  however,  that  it  should  not  be 
chosen  in  preference  to  abdominal  Ceesarean 
section  for  the  delivery  of  the  full-term  foetus. 
But  it  is  an  expeditious  method  of  emptying  the 
uterus  during  the  early  months  of  pregnanc3^ 
All  operators  know  how^  difficult  may  be  the 
delivery  of  a  twenty-week  old  foetus"^  through 
the  cervical  canal.  This  procedure  is  made 
easy  by  hysterotomy.  The  operation  also  is 
of  great  service  in  certain  other  gynaecological 
conditions,  such  as  the  removal  of  growths  from 
the  interior  of  the  uterine  cavity. 

Technique  of  the  Operation 

The  perineum  is  retracted  with  a  speculum, 
and  the  cervix,  seized  in  two  pairs  of  volsellum 
forceps  placed  laterally,  is  drawn  down.  An 
incision  is  then  made  through  the  vaginal  mucosa 
around  the  anterior  lip  at  the  point  of  reflexion. 
This  enables  the  operator  to  separate  the  bladder 
from  the  anterior  wall  of  the  cervix  and  uterus 
Avith  the  finger,  alone  or  with  the  assistance  of  a 
gauze  dab.  Xext  the  cervix  is  divided  with 
scissors  in  the  anterior  median  line  through  the 
internal  os.  The  length  of  the  section  of  the 
anterior  wall  of  the  lower  uterine  segment  wiJl 
depend  on  the  size  and  age  of  the  foetus  to  be 
extracted.  The  membranes  are  ruptured,  a  leg 
is  seized  and  the  child  delivered.  There  may  be 
some  difficulty  with  the  after-coming  head,  and 
this  must  be  met  according  to  the  circumstances. 

If  the  operation  be  performed  when  the  child 
is  at  full  term  (in  my  opinion  this  should  not  be 
done),  and  the  woman  be  a  primigravida,  then 
it  will  usually  be  necessary  to  make  a  para- 
vaginal incision,  as  first  devised  for  other  gynae- 
cological procedures  by  Schuchardt,  in  order  to 
deliver  the  child. 

After  the  uterine  contents  have  been  evacu- 
ated the  cavity  of  the  uterus  is  douched  out 
with  hot  sterile  water  and  an  intramuscular 
injection  of  infundibulin  given  to  cause  con- 
traction of  the  uterus. 

The  incision  in  the  cervix  is  then  sutured  with 
chromic  catgut  and  the  vaginal  fornix  closed. 

If  the  cervix  were  not  dilated  at  the  com- 
mencement of  the  operation  it  is  usually 
advisable  to  drain  the  uterine  cavity  with  gauze 
for  twenty-four  hours. 

II. — Operations  involving  the  Destruction    of  the 
Live  Fcetus  and  the  Delivery  of  the  Dead  Child 

These  operations,  which  often  involve  the 
destruction  of  the  live  child,  may  be  classed 
under  the  general  heading  of  "'  Embr3'otomy." 
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Fortuiicately  they  are  rarely  called  for,  but  in 
certain  circumstances  they  are  not  only  justi- 
fiable but  are  demanded. 

Craniotomy. — This  procedure  consists  of  the 
various  means  adopted  to  reduce  the  size  of 
the  foetal  head;  but  the  description  will  also 
include  the  extraction  of  the  head  after  it  has 
been  crushed. 

Indications 

1.  Large  size  of  the  foetal  head,  such  as 
hydroceiDhalus.  Also  the  large  size  and  aplas- 
ticity  of  the  foetal  head,  Avhich  are  seen  in  cases 
of  prolonged  gestation,  but  not  discovered  until 
parturition  is  in  progress,  or  possibly  until  the 
trunk  has  been  born. 

2.  Contracted  pelvis,  when  the  true  conjugate 
measures  at  least  two  and  a  quarter  inches  (it  is  a 
very  serious  thing  to  attempt  craniotomj^  with 
a  less  diameter),  and  the  child  is  dead  or 
dying,  or  repeated  efforts  have  been 

made  to    deliver,   or  the   parturient 
canal  is  most  probably  infected. 

3.  Obstruction  by  growths.  The 
same  remarks  apply  as  in  the  case  of  a 
contracted  pelvis.  But  it  is  very 
rarely  that  a  foetal  head  should  be 
crushed  and  dragged  past  a  growth. 

4.  When  the  child  is  dead  and 
simplification  and  rapidity  of  delivery 
are  required. 

•  5.  In  malpresentations  in  which 
delivery  is  impossible  and  labour  is 
advanced.  These  may  be  persistent 
mento-posterior  face,  occipito-pos- 
terior  vertex  and  brow  presentations. 

6.  Difficulties  in  delivery  with 
multiple  pregnancy.  8uch  may  be 
caused  by  "  locked  twins  "'  or  by 
monsters. 

7.  In  serious  disease  in  the  mother,  such  as 
eclampsia  and  heart  disease,  when  the  labour 
is  difficult  and  advanced,  and  immediate 
delivery  is  necessary,  craniotomy  is  sometimes 
the  best  procedure  to  adopt.  (Refer  also  to 
CoBsarem  Section.) 

8.  With  tetanic  contraction  of  the  uterus, 
when  it  is  impossible  to  deliver  the  child  rapidly 
by  other  means. 

Although  this  is  a  long  list  of  possible  indica- 
tions for  the  performance  of  craniotomy  it  must 
be  remembered  that  it  is  the  possibility  only 
which  shoTild  be  considered  in  most  cases,  for 
the  child  is  usually  alive.  With  more  careful 
investigations  and  observations  concerning  the 
pregnant  patient  before  parturition,  and  with  the 
great  improvements  in  the  technique  of  Caesarean 
section,  and  also  with  the  possibilities  attaching 
to  symphysiotomy  and  pubiotomy,  craniotom}- 
should  be  a  very  exceptional  method  when  the 
child   is    alive.     With    hydrocephalus,    with    a 


dead  child  and  moderate  grade  of  pelvic  con- 
traction, with  impacted  malpresentations  of  the 
vertex  and  with  certain  monsters  craniotomy 
will  always  be  the  method  of  election.  Possibly 
also,  until  we  discover  an  efficient  method  of 
preventing  the  high  mortality  following  Cesa- 
rean section  in  infected  cases,  craniotomy  must 
have  its  place  in  such  circumstances ;  for  we 
must  always  consider  the  mother's  life  first, 
not  only  on  sentimental  grounds  but  also  for 
state  reasons,  since  it  is  probable  she  will  have 
more  children  in  the  future. 

Craniotomy  has  been  entirely  displaced  by 
Caesarean  section  in  all  cases"^  in  which  the 
obstetrician  has  known  before  labour  of  pelvic 
contraction. 

Perforation 

Perforation  of  the  foetal  head  is  carried  out 
with  an  instrument  specially  devised  for  the 


Fig.  11. — Oldham's  Perforator. 


Fig.  12. — Simpson's  Perforator. 


purpose.  The  types  in  common  use  in  this 
country  are  Oldham's  (Fig.  11)  and  Simpson's 
(Fig.  12). 

The  bladder  and  the  rectum  are  first  evacuated 
as  before  forceps  delivery.  The  patient  is  then 
placed  in  the  lithotomy  or  the  Sims'  position 
and  anaesthetized.  The  left  hand  is  now  passed 
into  the  vagina  until  the  tips  of  the  fingers  reach 
the  vertex.  The  perforator,  which  should 
always  be  very  sharp,  is  guided  by  the  right 
hand  up  to  the  foetal  skull.  Under  the  guidance 
of  the  fingers  of  the  left  hand  the  point  of  the 
instrument  is  placed  upon  the  most  presenting 
portion  of  the  vertex — usually  the  anterior 
parietal  bone — as  far  forwards  as  possible.  In 
brow  presentations  the  perforation  will  be 
through  the  frontal  bones  ;  in  face  presentations 
through  the  orbit  or  mouth,  and  in  the  after- 
coming  head  in  the  occipital  region.  Bone 
should  be  perforated  and  sutures  and  fontanelles 
should    be    avoided.      At    the   same    time    an 
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assistant  fixes  the  fcBtal  head  in  the  pelvic  brim 
if  it  be  not  firmly  engaged  in  the  pelvis ;  tlien 
tlie  operator,  holding  the  perforator  securely 
A\itli  the  right  hand  between  the  handles  and  in 
a  line  with  the  point,  thrusts  the  blades  through 
the  foetal  skull  as  nearly  as  possible  at  right  angles 
to  the  surface,  great  care  being  taken  to  prevent 
the  points  slipping.  When  the  blades  have 
entered  up  to  the  shoulders  of  the  instrument 
the  handles  are  pressed  together  and  the  cutting 
blades  separated.  Next,  the  instrument  is  par- 
tially withdrawn,  turned  through  a  quarter  of 
a  circle,  reinserted,  and  the  blades  again  separ- 
ated. When  perforation  of  the  after-coming 
head  is  being  carried  out,  an  assistant  should 
make  traction  on  the  legs  of  the  child.  A  large 
aperture  having  been  made,  the  point  of  the 
perforator  is  thrust  on  into  the  cranial  cavity, 
to  destroy  the  brain  and  medulla.  The  con- 
tents are  then  Avashed  out  of  the  cranium  with 
sterile  water. 

Crushing  and  Extraction 
For  vertex  presentations  with  the  head  low 
in  the  pelvis,  ordinary  forceps  maj^  sometimes 
be  effectively  used  after  perforation.  But  as 
a  rule  extraction  is  best  accomplished  by  the 
three-bladed   cephalotribe    (Fig.    13),   which  is 


Fig.  13. — Three-bladed  Combined  Cephalotribe  and 
Cranioclast. 

really  a  combination  of  the  cephalotribe  and 
cranioclast.  This  instrument  is  used  for  crusli- 
ing  previous  to  extraction,  in  the  following 
manner.     After  perforation  and  evacuation  of 


the  cranial  contents  have  been  effected,  the 
assistant  steadies  the  foetal  head  while  the 
operator  inserts  the  middle  blade  of  the  instru- 
ment through  the  perforation  aperture  and  right 
on  to  the  base  of  the  skull. 

Next  the  first  external  blade  should  be 
applied  over  the  face,  being  introduced  in  the 
same  manner  as  one  blade  of  a  pair  forceps. 
When  this  has  been  adjusted  the  screw  is 
tightened  and  the 
face  crushed.  Next 
the  second  blade  is 
introduced,  placed 
over  the  occiput 
and  adjusted.  The 
posterior  portion  of 
the  skull  is  then 
crushed  in  a  similar 
manner  (Fig.  14). 

Extraction  is  now 
accomplished  by  ro- 
tating the  head  so 
that  the  flattened- 
out  skull  lies  in 
the  transverse  dia- 
meter. Traction 
must  be  made  well 
backwards  in  the 
direction  of  the  axis 
of  the  brim. 

The  after-coming 
head  can  usualh^ 
be  extracted  A\ith 
the  crochet  (Fig.  15) 
after  perforation. 

Instruments  have 
also  been  devised 
and  used  for  remov- 
ing pieces  of  the 
perforated  vault  of 
the  skull  (cranio- 
clasm).  The  same 
instruments  (cranio- 
clasts)  may  be  used 
for  traction,  one 
blade  being  inserted 
other  outside.  The 
been  almost  entirely 


Fig.  14.— The  combined  Cep- 
halotribe and  Cranioclast  in 
position.  The  blade  over  the 
face  has  been  screwed  up  and 
fixed.  The  blade  over  the 
occiput  is  being  screwed  tight 
to  crush  the  posterior  portion 
of  the  head. 

(After  Munro  Kerr.) 

inside  the  vault  a,nd  the 
cranioclast,  however,  has 
superseded  by  the  three- 


bladed  instrument  described  above.     Another 
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Fig.  15.— The  Crochet. 

instrument — the  basilyst — was  devised  to  break 
up  the  base  of  the  skull.  The  best  type  of 
instrument  consists  of  three  blades.  Two  are 
arranged  like  a  perforator,  and  terminate  to- 
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gether  in  a  screw  which,  after  being  screwed  into 
the  base  of  the  skull,  can  be  separated  like  the 
blades  of  the  perforator.  When  fracture  of 
the  base  of  the  skull  has  been  accomplished  the 
outer  blade  is  adjusted  to  effect  extraction  by 
obtaining  a  grip  outside  the  skull  after  the 
manner  of  a  cranioclast.  This  operation  (basi- 
lysis)  is  rarely  performed  and  could  only  be 
called  for  in  extreme  degrees  of  pelvis  contrac- 
tion, in  which,  as  already  stated,  craniotomy  is 
rarely  justifiable. 

Cleidotomy. — This  operation,  which  consists 
in  the  division  of  the  clavicles,  may  be  performed 
after  perforation  of  the  vertex  in  the  case  of 
an  exceptionally  large  foetus — such  as  is  occa- 
sionally seen  in  post-maturity.  The  operation 
diminishes  considerably  the  bis-acromial  dia- 
meter, and  allows  a  large  trunk  to  be  delivered 
with  comparative  ease. 

Technique  of  the  Operation 

The  clavicles  are  best  divided  with  a  long, 
strong  pair  of  scissors  A\ith  sharp-pointed 
blades.  Two  fingers  are  passed  along  the 
ventral  aspect  of  the  child  and  the  clavicle 
identified ;  the  scissors  are  then  passed  up  under 
the  protection  of  these  fingers  and  the  sharp 
point  of  one  blade  is  pushed  through  the  skin 
and  under  the  clavicle,  which  is  then  snipped 
through.  A  similar  proceeding  is  carried  out 
on  the  other  side. 

Evisceration. — Evisceration  of  the  foetus  ma}' 
be  performed,  together  with  perforation  of  the 
skull,  in  cases  of  extreme  pelvic  contraction.  It 
is  also  performed  alone  or  with  perforation  of 
the  skull  in  pathological  conditions  of  the  foetal 
viscera,  such  as  abdominal  tumours  and  ascites ; 
also  in  transverse  presentations  when  the  head 
cannot  easily  be  decapitated,  and  in  some 
monsters. 

Technique  of  the  Operation 

The  foetus  is  fixed  from  above  by  an  assistant 
while  the  operator  opens  the  abdomen  or 
thorax  with  a  perforator  or  scissors.  If  evis- 
ceration be  performed  in  a  transverse  presenta- 
tion the  foetus  may  be  fixed  by  the  assistant 
exerting  traction  on  an  arm. 

After  an  opening  has  been  made  in  the 
abdomen  the  viscera  are  removed  manually. 
Attention  is  next  turned  to  the  contents  of  the 
thorax;  access  to  this  may  be  gained  through 
the  diaphragm,  and  the  lungs  and  heart 
delivered  through  the  abdominal  opening. 
In  some  cases  it  is  necessary  to  open  both  the 
abdomen  and  thorax.  The  eviscerated  child 
can  be  delivered  doubled  up,  by  traction  on  the 
legs  or  in  some  cases  by  the  crushed  head. 


Spondylotomy.— This  operation,  usually  car- 
ried out  together  Avith  evisceration,  may  be 
performed  in  cases  of  impacted  transverse  pre- 
sentations in  which  the  neck  is  out  of  reach,  and 
in  which  decapitation  is  therefore  impossible. 
The  operation  consists  in  the  division  of  the 
vertebral  column  which  is  localised  with  the 
left  hand  in  the  vagina.  The  section  is  accom- 
plished with  scissors  under  the  guidance  of  the 
localising  fingers. 

After  complete  division  of  the  trunk  has  been 
effected  the  lo«er  half  of  the  foetus  is  extracted 
by  the  legs,  the  upper  part  being  delivered 
subsequently. 

Great  care  must  be  taken  lest  the  projecting 
foetal  bones  lacerate  the  vagina  of  the  patient. 

Decapitation. — Decapitation  of  the  foetal  head 
is  an  operation  which  is  sometimes  necessary 
before  deliver}'  can  be  satisfactorily  accom- 
plished. 

hidications 

1.  Transverse  presentations  in  which  the 
membranes  have  ruptured  and  the  foetus  has 
become  impacted. 

2.  With  double-headed  monsters  one  head 
must  be  decapitated  before  deliver}^  can  be 
effected. 

3.  With  "locked  twins,"  when  the  after-coming 
head  of  the  first  child  is  locked  Mith  the  fore- 
coming  head  of  the  second,  the  head  of  the 
first  should  be  decapitated  to  allow  of  the 
removal  of  the  trunk  of  this  child  in  order  that 
the  second  may  be  delivered  safely. 

4.  With  an  after-coming  head,  when  the 
pelvis  of  the  mother  is  contracted  or  when  the 
foetal  head  is  hj^drocephalic,  decapitation  may 
sometimes  be  performed  to  facilitate  delivery. 

The  decapitated  head  should  be  removed 
from  the  uterus  after  delivery  of  the  trunk 
with  forceps  or  with,  the  crochet,  if  there  be 
no  great  disproportion  between  the  foetal  head 
and  maternal  pelvic  capacity.  If  there  be  any 
difficulty  the  head  should  be  crushed. 

Contra-indications  to  Decapitation 

In  some  cases  of  impacted  transverse  presen- 
tations the  lower  uterine  segment  may  be  unduly 
thinned ;  in  such  circumstances  there  is  danger 
of  rupture  of  the  uterus  if  decapitation  be 
attempted,  consequently  the  operator  may 
decide  that  evisceration  and  spondylotomy  are 
safer  procedures.  So,  too,  when  the  neck  is 
out  of  reach  and  decapitation  is  therefore  im- 
possible the  procedures  just  mentioned  should 
be  adopted. 

Technique  of  the  Operation 

Many  different  instruments  have  been  devised 
for  the  purpose  of  decapitation.    Ramsbotham's 
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hook  either  with  a  serrated  or  smooth  cutting 
edge  (Fig.  16)  or  Jardine's  cutting  liook  (Fig.  17) 
are  most  generally  used  in  the  United  Kingdom. 


Fig.  16. — Ramsbotham's     Fig.  17. — Jardine's  Decapi- 
Decapitation  Hook.  tation  Hook. 

The  latter  is  probably  the  better  of  the  two 
instruments.     Braun's  hook  for  dislocating  the 


Fig.  18. — Decapitation  of  the  Foetal  Head. 

vertebrae,  the  soft  structures  of  the  neck  being 
subsequently  divided  with  scissors,  is  but  rarely 
used  in  this  country,  but  is  recommended  by 
many  American  authorities. 


The  method  of  decapitation  used  in  an 
impacted  transverse  presentation  will  be  de- 
scribed here,  since  it  is  chiefly  for  this  condition 
that  decapitation  is  performed. 

The  operation  is  carried  out  in  the  following 
manner.  The  operator  first  inserts  his  left  hand 
into  the  vagina,  and  locates  the  neck.  If  an 
arm  present  this  should  be  dragged  down  by  an 
assistant  in  order  to  fix  the  neck  at  the  brim  of 
the  pelvis.  The  hook  is  then  passed  up  along 
the  palm  of  the  left  hand,  over  the  shoulder  or 
chest  of  the  foetus  according  to  the  presenta- 
tion, and  so  on  to  the  anterior  surface  of  the 
neck.  The  hook  is  now  pushed  on  until  the 
free  extremity  reaches  the  upper  border  of  the 
neck,  when  the  handle  of  the  instrument  is 
rotated  so  that  the  neck  lies  within  the  cutting 
edge.  The  instrument  is  carefully  guarded  by 
the  hand  in  the  vagina  so  that  no  damage  shall 
be  done  to  the  maternal  parts  (Fig.  18). 

Finally  a  sawing  movement  is  imparted  to  the 
cutting  edge  by  the  right  hand  of  the  operator, 
and  the  foetal  head  is  severed  from  the  trunk. 

Complete  Embryotomy, — This  involves  not  only 
the  operations  mentioned  above  for  reducing 
the  size  of  the  child,  but  also  the  complete  dis- 
memberment of  the  foetus,  so  that  it  may 
be  removed  piecemeal.  While  all  the  above 
embryotomical  operations  are  very  rare  in  the 
present  day,  this  procedure  is  probably  the 
rarest  of  all  and  should  only  be  resorted  to  in 
cases  of  extreme  difficulty. 

III. — Operations  for  the  Repair  of  Parts  lacerated 
(luring  Parturition 

Repair  of  Lacerations  of  the  Cervix. — Some 
degree  of  laceration  occurs  in  almost  every 
first  confinement.  When  the  membranes  have 
not  ruptured  early,  and  when  dilatation  has 
been  slow  and  regular,  lacerations  are  less 
likely  to  occur.  But  when  the  membranes  have 
ruptured  early  or  manipulations  have  been 
carried  out  before  the  cervix  is  fully  dilatated, 
then  serious  tears  may  result. 

It  is  most  important  that  all  lacerations 
which  can  definitely  be  detected  should  be 
repaired  with  sutures,  either  at  the  conclusion 
of  parturition  or  under  more  satisfactory  con- 
ditions on  the  following  day.  Otherwise  the 
patient  may  become  infected  at  the  sites  of 
laceration,  or  more  remotely  she  may  suffer 
from  leucorrhoea  from  the  everted  mucosa,  or 
1  even  develop  cancer  at  the  site  of  injury. 
Lacerated  cervices  are  far  too  commonly 
ignored  at  the  time  when  they  might  with  every 
advantage  be  repaired. 

!  Technique  of  the  Operation 

I       After  the  delivery  of  the  placenta  the  cervix 
I  is    exposed    with    a    speculum    and    carefully 
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examined  with  the  finger  and  by  direct  ob- 
servation. If  a  laceration  be  detected  the 
anterior  and  posterior  lips  should  be  seized 
in  two  pairs  of  volsellum  forceps  and  the 
uterus  gently  drawn  doAvn.  With  a  full 
curved  needle  two  or  three  chromic  catgut 
sutures  are  inserted  and  tied  in  such  a  way  as 
to  bring  together  the  raw  surfaces  (Fig.   19). 


Fig.  19.— Repair  of  Recent  Laceration  of  the  Cervix. 

The  operation  is  an  extremely  simple  one ;  but 
the  recognition  of  small  tears  in  the  cervix  is 
not  easy  owing  to  the  swollen  and  congested 
condition  of  the  parts  immediately  after 
delivery. 

F.epair  of  Lacerations  of  the  Vagina  and  Perineum. 

—All  lacerations  of  the  vagina  and  perineum 
should  be  repaired  immediately,  or,  as  with 
cervical  tears,  on  the  day  following  parturition 
if  better  conditions  of  light  and  assistance  can 
be  obtained. 

As  a  rule  lacerations  of  the  perineum  are 
associated  \\\i\\  lacerations  of  the  vagina, 
although  the  vagina  alone  may  sometimes  be 
lacerated  in  the  upper  part  by  forceps  or  other 
instruments  which  have  slipped,  or  by  exposed 
and  jagged  foetal  bones.  Laceration  of  the 
vaginal  canal  should  be  repaired  with  chromic 
catgut  sutures  in  the  ordinary  way,  just  as  any 
cut  or  laceration  is  sutured;  such  wounds  of 
the  vagina  are  usually  superficial.  But  when 
there  is  a  vaginal  tear  associated  with  incom- 
plete laceration  of  the  perineum — that  is  to  say 
when  the  rent  does  not  extend  into  the  rectum — 
more  carefvd  suturing  is  necessarv. 
30 


Incorri'plete  Lacerations  of  the  Perineum  and 
Vagina 

If  the  laceration  extend  far  up  the  vagina 
it  is  advisable  to  commence  by  suturing  the 
upper  end  of  the  vaginal  laceration,  for  there 
the  wound  is  most  superficial.  The  vaginal 
laceration  is  directed,  as  a  rule,  laterally  up  the 
side  of  the  rectum.  But  when  the  perineum  is 
reached  the  stitches  are  passed  from  the  vaginal 
surface  very  deeply  and  widely  on  each  side  so 
as  to  include  the  muscular  and  fascial  structures 
that  have  been  torn  asunder  (Fig.  20).     Care 


Fig.  20. — Repair  of  an  Incomplete  Laceration  of  the 

Perineuin. 

must  be  taken  not  to  pierce  the  rectum.  The 
sutures  are  tied  from  above  downwards  after 
all  have  been  inserted. 

Finally  the  skin  surface  of  the  perineum  is 
closed  A^ith  a  subcuta7ieous  suture.  If  this  form 
of  suture  be  used  infection  is  much  less  likely 
to  occur  than  with  sutures  passed  through  the 
skin. 

Complete  Laceration  of  the  Perineum 

In  complete  laceration  of  the  perineum  the 
vagina  is  also  torn  as  with  incomplete  lacerations. 
But  while  the  laceration  in  the  vagina  is  super- 
ficial in  the  upper  part,  the  tear  through  the 
perineum  involves  the  rectum.  First  of  all  the 
rectum  must  be  repaired,  and  this  should  not 
be  done  with  interrupted  sutures  tied  in   the 
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rectum,  as  almost  univ^ersally  recommended. 
Such  a  procedure  courts  disaster  by  allowing 
infection  to  spread  from  the  rectum  along  the 
sutures. 

The  rectal  laceration  must  be  repaired  by 
means  of  a  turning-in  stitch  of  fine  chromic 
catgut  (Fig.  21).     The  needle  takes  a  bite  of  the 


Fig.  21. — Repair  of  a  Complete  Laceration  of  the 
Perineum, 

rectal  wall  on  each  side  alternately  without 
penetrating  into  the  rectum.  In  this  way  sub- 
sequent infection  is  avoided.  Next  a  suture  of 
the  same  material  is  passed  to  include  and  bring 
together  the  separated  ends  of  the  sphincter  ani 
muscle  (Fig.  21).  Attention  is  now  turned  to 
the  vagina  and  perineum,  which  are  repaired  in 
the  manner  already  described  for  incomplete 
lacerations,  the  skin  surface  covering  the 
perineum  being  approximated  as  before  ^^ith  a 
subcutaneous  suture. 

After-treatment  of  Operations  on  the  Perineum 
and  Vagina 

This  is  important.  It  is  advisable  to  irrigate 
tlie  vagina  daily  through  a  double  channel 
irrigator  with  a  weak  antiseptic  lotion,  such 
as  two  drachms  of  tincture  of  iodine  in  a 
pint  of  water.  When  the  laceration  does  not 
involve  the  rectum  the  bowels  should  be  kept 
acting  daily  from  the  second  day.  If  the  faeces 
be  hard  olive  oil  should  be  injected  into  the 
rectum  to  soften  them  some  hours  before  the 
bowels  are  expected  to  act.  When  the  lacera- 
tion is  complete  the  patient  should  be  kept  on 
fluids,  with  plenty  of  milk,  for  six  days.     On  the 


sixth  day  the  bowels  should  be  opened  by  means 
of  an  aperient,  following  by  an  olive  oil  enema 
very  carefully  given. 

Such  is  a  brief  resume  of  the  main  principles 
of  obstetrical  operations  as  carried  out  at  the 
present  time.  With  the  advance  of  surgery 
measures  conservative  both  to  the  child  and 
mother  have  obtained  a  firmer  footing.  But 
in  spite  of  this  there  is  ample  room  for  improve- 
ment in  our  technique,  and  in  our  methods  for 
dealing  with  some  of  the  more  serious  conditions, 
such  as  infected  or  ''suspect"  cases  with  con- 
tracted pelves  in  which  destruction  of  the  child 
is  still  the  best  method  of  treatment.  We  hope 
for  that  day  when  it  will  never  be  necessary  to 
sacrifice  normal  children.  And  all  our  hopes 
seem  to  centre  not  so  much  on  aseptic  midwifery 
on  the  part  of  the  general  practitioner — that  is 
almost  universal — as  on  the  proper  observation 
of  the  patient  during  pregnancy,  and  on  the 
full  investigation,  anatomical  and  physiological, 
of  every  woman  before  she  is  called  upon  to  make 
her  contribution — especially  her  first — to  the 
perpetuation  of  the  race.  W.  B.  B. 

THE    ABNORMAL    PUERPERIUM 

The  abnormalities  of  the  puerperium  will 
be  dealt  with  under  the  heads  of  Fever,  Pain, 
Hcemorrhage  and  Sudden  Death.  Piierperal 
Insanity  is  treated  of  on  page  943. 

I. — Fever  in  the  Puerperium 
Fever  occurring  in  the  puerperium  is,  in  the 

vast  majority  of  cases,  due  to  septic  infection 

of  the  genital  tract. 

The  subject  of  puerperal  sepsis  will  therefore 

be  first  considered,  after  which  the  slighter  and 

less  common  causes  of  fever  will  be  dealt  Avith. 

Puerperal   Sepsis 
Pathology 

Puerperal  infection  is  either  heterogenetic,  the 
organisms  being  conveyed  from  any  outside 
source  by  the  medium  of  hands  or  instruments, 
or  autogenetic,  the  organisms  being  already 
resident  in  the  woman. 

In  regard  to  the  first  of  these,  the  infective 
character  of  puerperal  fever  is  well  known,  and 
is  especially  exemplified  by  the  recurring  epi- 
demics that  used  to  break  out  in  lying-in  institu- 
tions in  the  pre-antiseptic  era.  Now-a-days, 
owing  to  the  general  adoption  of  antisepsis, 
such  evidence  of  conveyance  from  person  to 
person  is  much  more  rarely  met  with,  and  then 
chiefly  in  the  practice  of  lower-class  midwives. 

In  regard  to  the  second,  it  may  be  premised 
that  though  the  uterus  of  a  parturient  woman 
is  normally  sterile,  the  vagina  and  vulva  always 
contain  organisms,  though  not  commonly  of 
an  active  pathogenic  character.     On  occasion, 
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however,  streptococci  or  virulent  strains  of 
staphylococci  may  be  obtained  therefrom. 

It  follows,  therefore,  that  anything  passing 
through  the  vagina  into  the  uterus  necessarily 
carries  organisms  into  the  cavity  of  the  latter. 
Further,  it  may  be  pointed  out  that  the  closely 
adjacent  bowel  swarms  Avith  organisms,  many 
of  them  of  a  potentially  pathogenic  character. 

Under  circumstances  of  tissue  damage  it  is 
known  that  organisms  may  migrate  from 
relatively  distant  parts  to  the  injured  area 
and  set  up  inflammatory  changes  there. 

It  is  for  this  reason  that  labours  involving- 
much  damage  to  the  uterine  tissues  are  liable 
to  be  followed  by  sepsis,  even  though  conducted 
with  the  greatest  precautions,  the  infecting 
organisms  having  migrated  from  the  bowel  or 
spreading  by  upward  growth  from  the  vagina. 
This  latter  method  of  infection  is  facilitated  if 
the  uterus  and  cervix  be  unduly  relaxed  for 
want  of  firm  retraction  of  the  uterine  muscle. 

A  further  incentive  to  serious  infection  is  the 
retention  in  the  uterus  of  fragments  of  placenta 
or  blood  clot,  for  not  only  do  they  maintain  the 
uterus  in  a  relaxed  state,  but  they  provide  the 
invading  organisms  with  a  medium  on  which  to 
grow,  uninterfered  with  by  the  cells  of  the 
patient. 

In  the  large  proportion  of  severe  cases  of 
puerperal  sepsis  the  primary  infection  is  a 
streptococcus.  In  many  this  is  complicated 
by  a  secondary  infection  of  B.  coli  commune, 
staphylococci  or  other  organisms. 

Occasionally  the  pneumococcus,  gonococcus 
or  staphylococcus  assume  the  place  of  the 
streptococcus  as  the  primary  infection,  and 
exceptionally  organisms  still  less  common  than 
these  are  found  in  this  role. 

In  the  milder  types  of  puerperal  sepsis 
(termed  "  saprsemic  ")  the  writer  and  A.  G.  R. 
Eoulerton  found  that  staphylococcus  albus  and 
B.  coli  commune  were  the  organisms  most  com- 
monly isolated.  In  many  of  these  cases  the 
interior  of  the  uterus  is  sterile,  the  infection 
being  limited  to  tears  of  the  perineum,  vagina 
or  cervix. 

The  lesions  of  puerperal  sepsis  are  of  three 
kinds:  (1)  the  primary  lesion;  (2)  the  con- 
secutive lesions ;  (3)  generalized  or  metastatic 
lesions. 

1.  The  primary  lesion  is  in  almost  all  severe 
cases  the  placental  site,  but  in  slight  cases  a 
cervical  or  perineal  laceration  may  take  its 
place.  The  state  of  the  primary  lesion  varies. 
It  may  be  gangrenous,  diphtheroid,  or  frankly 
suppurative. 

2.  The  consecutive  lesions  comprise  extension 
of  infection  to  the  tubes  (salpingitis),  the 
peritoneum  (peritonitis),  the  broad  ligament 
veins  (thrombophlebitis)  or  the  pelvic  cellular 
issue  (cellulitis). 


In  regard  to  these  it  may  be  remarked  that 
where  the  infection  is  overwhelming  inflamma- 
tory reaction  may  be  entirely  absent.  Thus,  on 
autopsy,  it  is  quite  common  to  find  the  peritoneal 
cavity  contains  a  quantity  of  blood-stained 
serum,  which,  when  examined,  is  found  to  swarm 
with  streptococci,  though  signs  of  salpingitis 
and  peritonitis  are  entirely  lacking ;  and  the 
same  applies  to  the  state  of  the  pelvic  cellular 
tissue. 

3.  The  generalized  lesions  are  those  due  to  the 
presence  in  the  blood  of  the  toxins  absorbed 
from  the  seats  of  the  primary  or  primary  and 
consecutive  lesions,  or  to  the  entrance  into  the 
circulation  of  the  bacteria  themselves.  The 
lesions  are  therefore  of  two  types — toxsemic 
and  septicaemic.  To  the  first  category  belong 
the  acute  degenerations  affecting  the  cardiac, 
hepatic  and  renal  tissues  which  are  always 
found  post-mortem  in  fatal  cases.  To  the 
second  belong  such  conditions  as  septic  pneu- 
monia, pleurisy,  pericarditis,  cerebral  abscess 
and  endocarditis. 

It  may  be  emphasized  here  that  toxaemic 
lesions  are  present  in  varying  degree  in  all 
cases  of  puerperal  sepsis,  the  leading  symptoms 
of  fever,  rapid  pulse  and  general  illness  being 
produced,  of  course,  by  the  absorption  of  toxic 
substances  from  the  seat  or  seats  of  infection. 
Septicaemic  lesions,  on  the  other  hand,  are 
limited  to  the  graver  cases  only.  They  are, 
of  course,  accompanied  by  the  lesions  due  to 
toxaemia. 

The  distinction  between  a  condition  of  pro- 
found toxaemia  and  one  of  septicaemia  'plus 
toxaemia  depends  upon  the  presence  in  the 
latter  case  of  actual  organisms  in  a  specimen  of 
withdrawn  blood  and  the  occurrence  of  secondary 
inflammatory  foci,  only  to  be  explained  on  the 
assumption  of  transportation  of  the  organisms 
by  the  blood  stream. 

Symptoms 

The  symptoms  of  puerperal  sepsis  usually 
appear  in  the  first  week,  and  most  commonly 
from  the  third  to  the  fifth  day.  In  very  acute 
cases  they  may  occur  still  earlier,  or  even 
date  from  the  labour  itself.  In  those  cases  in 
Avhich  they  are  postponed  till  the  second  week 
or  later,  some  circumscribed  local  condition, 
such  as  pelvic  cellulitis  or  thrombo-phlebitis, 
is  probably  present. 

The  onset  of  the  pyrexia  may  be  abrupt,  with 
a  rigor  ("  septicaemic  "  type),  or  may  be  gradual 
("  sapraemic  "  type).  In  regard  to  the  two 
terms  quoted,  it  must  be  pointed  out  that  the 
conception  of  a  toxic  condition  solely  due  to  the 
presence  of  saprophytic  organisms  in  the  uterus 
is  bacteriologically  unsound.  These  slighter 
cases  of  puerperal  sepsis,  commonty  called 
"sapraemic,"    are   shown    to    be    due   to    the 
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presence  of  the  less  virulent  parasitic  bacteria, 
such  as  the  colon  bacillus  and  staphylococcus 
albus. 

It  is  not  uncommon  for  the  milder  type  to 
pass  into  the  more  severe  type  after  a  few  days. 
The  pulse-rate  is,  of  course,  quickened  in 
proportion  to  the  severity  of  the  infection. 

The  mental  condition' of  the  patient  varies. 
In  the  slighter  forms  much  headache  is  com- 
plained of,  and  the  patient  feels  languid;  but 
in  most  of  the  severe  cases  the  mind  is  unusually 
alert  almost  to  the  end.  Sleep  is  broken  or 
absent  altogether.  Pain  is  not  a  marked  fea- 
ture as  a  rule.  The  uterus  is  subinvoluted  and 
tender  as  a  rule,  and  when  the  infection  has 
spread  to  the  broad  ligaments  these  regions 
may  also  be  complained  of.  As  has  been  already 
stated,  typical  acute  peritonitis  is  uncommon, 
the  condition  usually  being  one  of  passive 
infection.  Moderate  flatulent  distension  of  the 
abdomen  is  present  in  these  cases,  with  some 
tenderness  on  pressure,  but  the  classical  signs 
of  peritonitis  are  absent.  The  discharge  from 
the  uterus  varies .  It  may  be  very  f  ou  1 ,  grumous , 
puriform  or  absent  altogether.  The  latter 
condition  is  characteristic  of  pure  streptococcal 
infection  with  coagulative  necrosis  of  the 
placental  site. 

If  lacerations  exist  in  the  perineum  they  will 
be  found  either  frankly  suppurating,  covered 
with  a  diphtheroid  film  or  actually  sloughing. 
In  all  bad  cases  looseness  of  the  bowels  is  present, 
but  vomiting  is  not  common.  In  patients 
fatally  ill  there  is  nearly  always  complete  loss  of 
control  of  both  the  vesical  and  anal  sphincters. 

Course  and  Types.  The  foregoing  are  the 
leading  symptoms  generally  met  with,  but  in  a 
condition  so  variable,  not  only  in  the  nature  of 
the  infection,  but  as  regards  the  location  and 
extent  of  the  lesions,  it  is  obvious  that  the 
clinical  picture  varies  in  different  cases  ;  a  rough 
classification  of  the  different  forms  is,  however, 
feasible. 

The  Mild  Type.  In  these  cases,  commonly 
described  as  cases  of  "  saprsemia,"  the  fever  is 
moderate  in  extent,  rigors  are  absent,  and  the 
])ulse-rate  may  at  no  time  exceed  a  hundred. 
The  lochial  discharge  is  usually  foul  and  may 
be  excessive,  the  uterus  being  tender  and 
abnormally  large.  The  patient  has  a  sallow 
languid  look,  complains  of  headache,  and  is 
often  emotional.  Such  cases,  if  untreated,  may 
after  some  days  develop  acute  symptoms.  As 
has  been  stated,  this  condition  is  usually  due 
to  infection  by  staphylococci  or  an  exalted 
strain  of  the  colon  bacillus.  In  many  the 
infection  is  limited  to  perineal  or  cervical 
lacerations,  and  the  interior  o\  the  uterus 
escapes  altogether ;  in  such  the  uterus  involutes 
normally  and  is  not  painful. 

The  Fulminant  Type.    The  onset  is  abrupt, 


with  a  shiver  or  rigor,  the  pulse  is  very  fast — 
130  and  over — and  the  temperature  high,  with 
but  little  remission.  In  the  worst  cases  the 
fever  has  existed  practically  since  the  labour. 
No  pain  is  complained  of  as  a  rule.  The  abdo- 
men is  somewhat  distended,  the  boAvels  loose, 
and,  in  spite  of  the  striking  activity  of  the  mind, 
complete  incontinence  both  of  faeces  and  urine 
exists.  The  duration  of  these  cases  is  usually 
short,  death  occurring  in  from  three  to  five  da/s 
of  the  onset  of  the  symptoms. 

The  Acute  Type.  This  is  often  called  the 
"  septicaemic  "  type,  though  septicaemia  is  not 
necessarily  present.  The  onset  is  usually  from 
the  third  to  the  fifth  day,  but  examination  of 
the  chart  shows  that  the  temperature  has  never 
been  quite  satisfactory  since  the  labour.  Xot 
infrequently  for  several  days  prior  to  the  onset 
symptoms  of  the  milder  type  of  infection 
previously  described  have  been  present.  The 
temperature  rises  sharply,  often  with  a  rigor, 
the  pulse  is  rapid — 110  to  120 — the  mind  is 
usually  clear,  but  delirium  may  occur.  The 
uterus  is  subinvoluted  and  often  very  tender. 
Much  pain  may  also  be  complained  of  in  the 
region  of  the  broad  ligaments.  The  symptoms 
in  general  are  the  same  as  those  seen  in  the 
fulminant  type,  but  less  severe.  The  course 
varies.  In  many  cases  death  occurs ;  others 
pass  into  the  continued  type,  next  to  be 
described. 

The  Continued  Type.  In  these  cases  the 
fever  continues  high  for  many  days ;  marked 
remissions  may  occur,  and  repeated  rigors.  In 
such  the  principal  lesion  present  is  thrombo- 
phlebitis of  the  pelvic  veins  (see  p.  933).  In 
others  a  more  continued  pyrexia  is  present. 
The  pulse  is  fast,  the  patient  rapidly  Avastes,  and 
profuse  sweating  mav  be  noticed.  A  definite 
;  collection  of  pus  may  form  in  the  cellular  tissue 
of  the  pelvis — most  commonly  on  the  left  side. 
Femoral  thrombo-phlebitis  is  often  present  as 
Avell.  The  discharge  from  the  uterus  is  probably 
purulent.  Sub-involution  may  or  may  not  be 
present. 

Abortive  Type.  Sudden  subsidence  of  the 
symptoms  is  commonest  in  the  milder  tj^pes 
of  the  disease.  Occasionally,  however,  acute 
streptococcal  infection  may  abort.  These  cases 
are  important  in  that  the  infective  nature  of  the 
condition  may  be  unrecognized,  and  precau- 
tions against  its  conveyance  to  other  patients 
hence  may  be  neglected. 

Late  Types.  Wlien  signs  of  sepsis  manifest 
themselves  late  in  the  puerperium  one  of  three 
conditions  is  usually  present :  pelvic  cellulitis, 
ilio-femoral  thrombo-phlebitis,  or  pyosalpinx. 

Pelvic  Cellulitis.  Infection  of  the  cellular 
tissue  is  a  common  consecutive  lesion  in  cases 
of  puerperal  sepsis  that  occur  early,  but  it  is 
then  merelv  one  of  manv  such  lesions  :  further, 
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in  such  cases  the  condition  is  like  that  occurring 
in  the  peritoneum  under  similar  conditions, 
namely  one  of  the  infection  without  inflam- 
mation, so  that  no  definite  swelling  is  formed 
in  the  broad  ligaments. 

"Wlien  pelvic  cellulitis  begins  in  the  second  or 
third  week,  however,  the  lesion  is  uncompHcated 
and  distinct  as  a  rule.  The  route  of  infection 
in  such  cases  is  probably  via  an  infected  lacera- 
tion of  the  cervix,  and  thus  most  commonly 
affects  the  left  side. 

The  onset  is  abrupt,  with  much  pain  and 
tenderness  over  the  involved  area.  On  vaginal 
examination  painful  swelling,  and,  later  on, 
induration  of  the  affected  cellular  tissue  is 
noticed.  The  mass  formed  varies  in  location, 
usually  extending  in  a  buttress-like  manner 
from  the  side  of  the  uterus  and  upper  part  of  the 
vagina  to  the  lateral  pelvic  wall  (lateral  cellulitis). 
At  other  times  it  may  lie  in  front  of  the  vagina, 
between  it  and  the  bladder  (anterior  cellulitis),  or 
it  may  extend  posteriorly  into  the  recto-vaginal 
septum  and  round  the  sides  and  back  of  the 
rectum  (posterior  cellulitis).  Finally  the  entire 
cellular-tissue  area  of  the  pelvis  may  be  affected 
(complete  cellulitis).  On  abdominal  examina- 
tion no  definite  swelling  can  at  first  be  made  out, 
but  after  the  lapse  of  some  daj's  an  indurated 
mass  appears  tending  outwards  to  the  iliac  fossa, 
parallel  with  Poupart's  ligament. 

The  subsequent  course  varies ;  the  attack  may 
abort  and  the  swelling  subside,  abscess  forma- 
tion may  occur,  or  a  state  of  chronicity  may  be 
attained — the  indurated  mass  remaining. 

If  pus  forms  it  may  point  above  Poupart's 
ligament  or  into  the  vaginal  vault.  Large 
abscesses  frequently  find  their  way  into  the 
thigh  either  under  Poupart's  ligament  or 
through  the  obturator  or  sacro-sciatic  foramina. 
Spontaneous  discharge  may  take  place  into  the 
cervix,  vagina,  rectum,  or  through  the  skin  above 
Poupart's  ligament,  or  over  the  saphenous 
opening.  In  prolonged  cases  the  general  con- 
dition of  the  patient  suffers  much  from  toxic 
absorption,  great  wasting  and  profound  anaemia 
being  present.  Iho-femoral  thrombo-phlebitis 
may  complicate  the  condition. 

Ilio-Femoral  Thrombo-Phlebitis  (White  Leg.). 
Thrombo-phlebitis  of  the  iliac  and  femoral  veins 
may  be  present  as  one  of  the  consecutive  lesions 
of  acute  puerperal  sepsis  occurring  in  the  first 
week,  but  its  presence  then  is  merely  a  detail 
in  the  general  condition. 

Typical  cases  of  "white  leg,"  or  "phlegmasia 
alba  do] ens,"  begin  from  the  tenth  to  the  four- 
teenth day,  and  in  them  the  vein  lesion  is  the 
predominant  one.  The  route  of  infection  is 
not  clear,  but  it  is  probably  via  the  uterine 
lymphatics  which  pass  outwards  through  the 
broad  ligament  to  join  the  lymphatic  chain 
along  the    external    iliac    vein.     It    is    nearly 


always  the  left  leg  that  is  first  or  exclusively 
affected.  The  first  symptom  of  thrombo- 
phlebitis is  pain,  referred  to  the  thigh,  and  rise  of 
temperature.  In  about  twenty-four  hours  the 
thigh  is  visibly  enlarged.  Two  types  of  swelling 
are  recognized  :  (a)  that  in  which  pitting  oedema 
is  present,  and  (b)  that  in  Avhich  the  oedema  is 
solid.  The  latter  is  the  more  severe  form,  and 
in  this  it  would  appear  that  lymphatic  obstruc- 
tion is  present  as  Mell  as  blockage  of  the  venous 
return.  Very  frequently  the  area  of  solid 
oedema  is  limited  to  the  thigh,  the  leg  below 
this  pitting  on  pressure.  The  pain  in  the  leg 
is  severe  and  the  constitutional  signs  marked. 
The  acute  phase  lasts  about  a  week,  but  the 
return  of  the  leg  to  the  normal  takes  much 
longer — six  weeks  being  a  fair  average.  In 
bad  cases  the  limb  remains  permanently 
enlarged. 

Pyosalpinx.  Passive  infection  of  the  tubes 
is  a  common  consecutive  lesion  in  acute  cases  of 
puerperal  sepsis,  and  then  coexists  with  diffuse 
peritoneal  infection.  Localised  pyosalpinx  is, 
however,  not  common,  and  when  occurring 
always  appears  late  on  in  the  puerperium. 

The  onset  is  abrupt,  with  signs  of  pelvic 
peritonitis  and  the  appearance  per  vaginam  of 
a  tender  swelling  to  the  sides  of  and  behind  the 
uterus.  Fever  is  high,  vomiting  is  present,  the 
lower  abdomen  is  rigid  and  distended,  and  sooner 
or  later  a  swelling  can  be  felt  emerging  from  the 
pelvis,  but  not  tending  to  extend  outwards  as 
is  the  case  in  pelvic  cellulitis. 

The  course  varies.  If  the  salpingitis  has  not 
gone  on  to  the  formation  of  pus,  spontaneous 
resolution  may  take  place.  If  pus  forms  it  may 
discharge  itself  through  the  bowel  or,  less 
commonly,  the  vaginal  vault.  As  a  rule, 
however,  it  tends  to  become  sequestered  in  the 
distended  tube  or  tubes,  and  the  case  passes 
into  one  of  subacute  and  finally  chronic  pyo- 
salpinx. 

Diagnosis 

The  diagnosis  of  puerperal  sepsis  is  easy  if  it 
is  constantly  borne  in  mind  that  fever  in  the 
'puerixrium  in  the  vast  majority  of  cases  is  due  to 
septic  absorption  from  the  genital  tract. 

There  is  a  natural  tendency  on  the  part  of 
any  one  to  dissent  from  the  opinion  that  a  case 
under  his  charge  has  become  septic,  and  the  self- 
persuaded  judgment  seeks  to  suggest  some  other 
cause  for  the  fever,  which  may  in  consequence 
be  attributed  to  the  state  of  the  breasts,  to 
emotion,  constipation  or  influenza.  It  is  thus 
that  the  time  for  successful  treatment  may  be 
allowed  to  slip  by.  Every  case  of  fever  in  the 
puerperium  should  be  regarded  as  due  to  sepsis 
unless  it  can  definitely  be  proved  otherwise. 
The  other  causes  of  puerperal  pyrexia  will 
be   dealt  with   presently;   they  are  all   either 
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uncommon  or  trivial.  A  temperature  of  100°  F. 
maintained  for  twenty-four  hours  is  an  indication 
for  action.  A  temperature  of  101°  F.  is  an  indica- 
tion for  immediate  action. 

Treatment 

Preventive  Treatment.  Introduction  of  organ- 
isms from  without  can  be  prevented  by  sterilizing 
(by  boiling  or  otherwise)  all  instruments  and 
appliances  used  in  the  conduct  of  labour,  and 
by  the  habitual  use  of  rubber  gloves.  The  use 
of  gloves  is  not  only  beneficial  to  the  patient, 
but  it  protects  the  practitioner's  hands  from 
infection,  and  safeguards  his  reputation  and 
peace  of  mind  from  imputation  or  suggestion 
in  the  event  of  the  case  becoming  septic. 

The  conveyance  of  organisms  from  the  vulva 
into  the  vagina  is  to  be  minimized  by  sterilizing 
the  former  region  as  much  as  possible  before 
performing  vaginal  examinations  or  manipula- 
tions, and  by  restricting  these  to  such  as  are 
necessary. 

At  the  termination  of  the  labour  the  vagina 
should  be  thoroughly  irrigated  with  an  antiseptic 
solution,  and  during  the  puerperium  the  patient 
should  be  douched  at  least  twice  a  day.  The 
teaching  that  vaginal  douching  after  labour  is 
attended  by  risk  of  introduced  sepsis  is  entirely 
untenable,  not  to  say  unsurgical.  The  rapidity 
with  which  blood  becomes  foul  when  exuded 
into  a  warm  bacteria-laden  cavity  need  not  be 
insisted  on.  In  the  case  of  haemorrhage  into  all 
such  cavities  except  the  vagina  the  practice 
of  irrigation  to  prevent  or  keep  down  bacterial 
growth  is  universal.  Its  prohibition  in  the  case 
of  the  vagina  is  a  sign  that  not  even  yet  are  all 
obstetricians  surgeons. 

When  in  the  course  of  labour  it  has  been 
necessary  to  pass  either  hand  or  instrument  into 
the  uterus  it  may  be  assumed  as  a  fact  that 
bacteria  have  been  conveyed  into  this  2^reviously 
sterile  cavity. 

This  point  recognized,  the  corollary  is 
obvious — namely,  that  the  uterus  should  be 
thoroughly  irrigated  at  the  termination  of  the 
third  stage  in  every  case  in  Avhicli  intra-uterine 
manoeuvres  have  been  necessary.  A  well- 
retracted  empty  uterus  is  the  best  fitted  to 
withstand  infection,  M'hile  the  retention  in  its 
cavity  of  fragments  of  blood  clot,  membranes  or 
placenta  is  a  direct  incentive  to  sepsis. 

Finally  may  be  emphasized  the  importance 
of  saving  the  tissues  of  the  genital  canal  from 
the  bruising  and  devitalization  produced  by 
prolonged  pressure. 

Curative  Treatment.  The  ImjMrtance  of  Early 
Recognition.  The  importance  of  early  recogni- 
tion has  already  been  touched  upon.  The 
prognosis  of  puerperal  sepsis  varies  in  a  great 
measure  according  to  the  period  at  which  it 
comes  under  treatment. 


The  nature  of  the  infecting  organism  must  be 
at  once  investigated.  For  this  purpose  a  sample 
of  the  uterine  contents  is  desirable,  and  may  be 
obtained  either  by  passing  a  swab  up  the  cervix 
or  by  preserving  some  of  the  debris  brought 
away  by  digital  exploration.  For  immediate 
purposes  a  boiled  swab  passed  up  to  the  vaginal 
vault  and  subsequently  put  into  a  boiled  glass 
tube  or  bottle  will  suffice.  In  either  case 
the  swab  or  specimen  of  the  uterine  contents 
should  be  dispatched  to  a  bacteriologist  with 
a  request  for  (1)  an  immediate  report  on  a 
"  smear,"  (2)  a  report  on  the  results  of  culture, 
and  (3)  preservation  of  the  strains  isolated  in 
case  a  vaccine  is  required  later  on. 

Uterine  Exploration.  The  first  thing  to  do 
in  the  bulk  of  cases  of  puerperal  sepsis  seen  early 
is  to  explore  and  wash  out  the  uterus.  The 
exceptions  are  those  in  which  it  is  practically 
certain  that  the  infection  is  limited  to  the 
perineum  or  cervix.  For  its  efficient  perform- 
ance a  general  anaesthetic  is  a  necessity.  The 
operation  is  best  performed  with  the  patient 
lying  in  bed  on  a  douche  bath,  because  more 
direct  pressure  can  thus  be  brought  to  bear  on 
the  uterus  from  above.  If  a  douche  bath  is  not 
obtainable  she  had  better  be  put  in  the  cross- 
bed  position,  with  her  legs  held  up. 

The  gloved  index  finger,  and  subsequently  the 
second  finger  of  the  right  hand,  are  introduced 
through  the  cervix,  and  the  uterus  being  pressed 
down  on  them  from  above,  the  cavity  is 
thoroughly  explored  and  all  detached  fragments 
felt  are  removed.  The  placental  site  is  then 
thoroughly  scraped  with  the  finger  tips,  and  all 
loose  fragments  having  been  removed,  a  tube  is 
passed  up  and  the  cavity  is  irrigated  with  a  large 
quantity  (four  quarts)  of  a  weak  antiseptic 
solution  at  a  temperature  of  118°  F. 

The  effect  of  this  operation  is  usually  excellent 
if  carried  out  early,  but  its  efficacy  dimmishes 
with  every  day  of  its  postponement.  Its  good 
results  are  probably  due  (1)  to  removal  of 
infected  tissue,  (2)  to  improved  drainage,  and 
(3)  to  increased  tone  of  the  uterine  wall. 

Curettage.  Curettage  of  the  uterus  by  a  sharp 
instrument  is  favoured  by  some  authorities.  I, 
personally,  do  not  think  well  of  it.  Its  object 
is  to  ablate  all  the  infected  tissue,  an  impossible 
proceeding,  rendered  the  more  dangerous  by  the 
fact  that  it  leaves  a  large  raAv  surface  oj^en  to 
reinfection.  If  carried  out  the  patient  must  be 
placed  in  the  lithotomy  position  and  a  very 
large  curette  must  be  used.  After  the  ablation 
the  interior  of  the  uterus  should  be  swabbed 
over  with  a  strong  antiseptic  solution  (iodine 
or  formalm),  to  prevent  reinfection  as  far  as  is 
possible. 

Drainage  of  the  Uterus.  The  uterus  may  be 
drained  after  exploration  or  curettage,  either 
by  gauze  packing  or  by  the  insertion  of  a  glass 
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or  rubber  drainage  tube.  If  gauze  is  used  it 
should  be  impregnated  \dth  iodoform  or  bismuth. 
A  tube  is  probably  the  more  efficient  method. 
If,  hoAvever,  the  cervix  has  been  previously 
opened  up  to  the  extent  of  admitting  two 
fingers,  the  probability  is  that  an  aperture  quite 
sufficient  for  drainage  is  created. 

Irrigation  of  the  Uterus.  The  uterus  should 
never  be  irrigated  until  it  has  been  digitally 
explored.  To  douche  a  uterus  efficiently  with- 
out an  anaesthetic  is  a  difficult  proceeding  even 
to  those  accustomed  to  such  manoeuvres.  The 
organ  is  tender  and  painful,  the  perineum  sensi- 
tive from  laceration,  and  the  patient  distressed 
and  iU.  Under  these  circumstances  it  is  no 
wonder  that  in  many  cases  the  nozzle  never 
passes  much  beyond  the  cervix.  Even  should 
it  reach  the  top  of  the  uterus  the  fluid  probably 
flows  back  by  the  return  path,  and  is  not 
distributed  over  the  interior  surface.  Further, 
in  many  of  these  cases  the  placental  site  is 
covered  by  a  layer  of  blood  clot  or  debris,  Avhich 
effectually  prevents  the  antiseptic  from  reaching 
the  infected  surface  underneath.  In  short, 
intra-uterine  douching  is  only  efficient  as  a  rule 
when  carried  out  under  an  anaesthetic  immedi- 
ately after  the  performance  of  digital  explora- 
tion. If  these  measures  have  not  succeeded  in 
improving  the  condition,  repetition  of  the  douche 
is  not  as  a  rule  indicated. 

Intra -Uterine  Applications.  The  application 
of  strong  antiseptics  to  the  interior  of  the 
uterus,  if  practised  at  all,  should  be  done  after 
the  cavity  has  been  explored  or  curetted. 

The  objection  to  all  these  vigorous  methods 
is  that  where  the  infection  is  superficial,  simple 
exploration  is  sufficient,  while  in  serious  cases 
the  organisms  have  already  invaded  the  deeper 
parts  of  the  uterine  wall  and  are  beyond  reach. 
Man}'  substances  have  been  used,  iodine  solu- 
tion (five  per  cent.)  and  formalin  (five  per  cent.) 
being  probably  the  two  best.  To  carry  it  out 
an  anaesthetic  is  necessary,  and  the  cavity  should 
be  emptied  and  mopped  as  dry  as  possible 
before  the  application. 

Vaginal  Drainage  of  the  Pelvic  Cavity.  In 
cases  in  which  consecutive  peritoneal  iiifection 
is  suspected  drainage  through  an  incision 
in  the  posterior  vaginal  vault  has  been  advo- 
cated. As  already  stated,  symptoms  of  acute 
peritonitis  are  rarely  present ;  generally  there 
is  merely  slight  abdominal  tenderness  and 
some  flatulent  distension.  The  method  may 
be  legitimately  tried  in  such  cases,  though  the 
outlook  is  a  bad  one.  An  anaesthetic  is  required, 
and  the  patient  must  be  placed  in  the  lithotomy 
position.  The  peritoneal  cavity  being  opened, 
drainage  must  be  promoted  either  by  stitching 
in  a  large-sized  drainage  tube  or  by  packing  the 
aperture  with  iodoform  or  bismuth  gauze. 
Abdominal  Drainage.     The  pelvic  cavity  may 


be  drained  through  an  abdominal  wound.  It 
may  be  carried  out  alone,  or  subsequently  to 
the  removal  of  the  tubes  or  uterus.  Where 
there  is  evidence  of  i^eritoneal  infection  the 
proceeding  is  legitimate  and  may  be  combined 
with  vaginal  drainage. 

If  difiiuse  peritonitis  or  evidence  of  peritoneal 
infection  is  found,  additional  tubes  should  be 
inserted  into  the  iliac  and  loin  regions  through 
separate  openings.  The  vagina  should  also  be 
opened  through  the  front  of  Douglas's  pouch  and 
a  tube  inserted.  The  great  difficulty,  however, 
is  to  decide  which  cases  are  suitable  for  such  a 
proceeding.  It  is  useless  to  perform  it  if  the 
patient  is  already  septicaemic,  but  the  distinction 
between  septicaemia  and  profound  toxaemia  of 
local  origin  is  not  easy.  Moreover,  in  these 
severe  cases  peritoneal  infection  is  rarely  the 
only  consecutive  lesion  present ;  the  broad 
hgament  veins,  the  trunk  lymphatics  and  the 
cellular  tissue  being  also  affected.  Further, 
the  patient  is  already  very  ill  and  stands  the 
shock  of  an  abdominal  operation  badly.  It 
follows,  therefore,  that  great  judgment  is 
required  in  determining  whether  to  operate  or 
not. 

Salpingectomy.  If  on  oi)ening  the  abdominal 
cavity  the  tubes  are  found  exuding  pus  they 
should  be  ligatured  and  removed.  Drainage 
should  then  be  performed  in  the  manner  already 
described. 

Hysterectomy.  Removal  of  the  uterus  for 
puerperal  sepsis  is  only  justifiable  under  three 
conditions  :  (1)  when  it  has  been  ruptured  or 
perforated ;  (2)  when  it  contains  a  sloughing 
myoma ;  (3)  when  its  wall  is  the  seat  of  abscess 
formation.  In  the  absence  of  one  of  these 
conditions  hysterectomy  should  never  be  per- 
formed, for  by  the  time  a  patient  is  so  ill  as  to 
warrant  resort  to  an  operation  of  such  magnitude 
the  infection  has  spread  beyond  the  Hmits  of 
the  uterus,  so  that  the  extirpation  not  merety 
fails  to  remove  the  septic  focus,  but  opens  up 
large  areas  of  connective  tissue  to  further 
infection  and  adds  great  shock.  Hysterectomy 
for  puerperal  sepsis  has  a  very  high  mortalitj'. 

Ligation  of  the  Pelvic  Veins.  It  has  been 
shown  that  thrombo-phlebitis  of  the  pelvic  veins 
is  one  of  the  commonest  consecutive  lesions  of 
severe  puerperal  sepsis.  Freund  first  proposed 
and  carried  out  their  ligation  on  the  analogy  of 
ligation  of  the  internal  jugular  vein  for  lateral 
sinus  thrombosis.  The  ovarian  veins  and  their 
branches  are  those  most  commonly  affected, 
but  in  the  worst  cases  the  uterine  veins  are 
involved  as  well. 

The  mortality  attaching  to  the  operation  is 
high  on  account  of  the  severe  type  of  case  dealt 
with,  but  the  procedure,  nevertheless,  is  of 
theoretical  propriety.  The  chief  difficulties 
in  its  aj)plication  are  these — that  the  fact  of 
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tlirombo-phlebitis  is  difficult  to  be  certain  of, 
and  that  where  it  exists  it  is  often  complicated 
by  other  lesions  such  as  peritoneal  infection  or 
septicsemia. 

Repeated  rigors  are  generally  held  to  indicate 
thrombo-phlebitis.  Tenderness  over  the  course 
of  the  broad  ligaments  or  a  definite  swelling 
there  are  confirmatory  signs. 

Though  the  veins  can  be  approached  by  an 
extraperitoneal  operation  the  transperitoneal 
route  is  the  best.  After  opening  the  abdomen 
the  ovarico-pelvic  ligaments  should  be  souglit 
for  and  examined  to  ascertain  the  state  of  the 
ovarian  veins.  The  ligature  must  be  applied 
above  the  thrombus,  and  if  this  is  found  to 
extend  up  for  some  distance  the  vein  must  be 
traced  upwards  under  the  peritoneum.  In  bad 
cases  the  uterine  veins  are  also  thrombosed.  In 
this  case  it  would  either  be  necessarj^to  ligature 
them  separately  (there  are  several  on  each  side), 
or,  better,  to  ligature  the  internal  iliac  vein  on 
one  or  both  sides. 

The  operation  is  still  on  its  trial  in  this  country 
and  at  present  no  definite  judgment  of  its  value 
is  possible.  The  cases  most  likely  to  succeed 
are  those  in  which  the  attack  of  serious  pyrexia 
occurs  late,  having  been  preceded  for  several 
days  by  slight  fever.  The  occurrence  of  a 
sudden  "  fainting  "  attack  has  been  pointed  out 
by  Blair  Bell  as  probably  pointing  to  dislodg- 
ment  of  part  of  a  thrombus,  and  forms  an 
indication  for  the  operation. 

The  presence  of  obvious  peritoneal  infection 
or  of  septicsemic  signs  contra-indicates  it. 

Drainage  of  the  Pelvic  Cellular  Tissue.  Where 
localised  cellulitis  is  the  result  of  puerperal 
sepsis  incision  is  required  in  the  event  of  abscess 
formation.  Most  cellulitic  abscesses  are  be^t 
opened  just  above  Poupart's  ligament,  but  if 
a  fluctuating  swelling  bulge  into  the  vaginal 
fornix,  an  opening  should  be  made  here  also. 
Large  collections  of  pus  may  require  incision 
and  drainage  at  several  points,  especially  if  they 
have  penetrated  into  the  thigh. 

Vaginal  Douching.  In  all  cases  of  puerperal 
sepsis  the  vagina  should  be  frequently  douched 
to  prevent  accumulation  of  bacteria-laden  dis- 
charge, and  directly  to  influence  cervical  or 
perineal  laceration  if  such  exist. 

Scrum  Therapy.  The  use  of  antidotal  serums 
in  puerperal  sepsis  is  ah\ays  indicated  at  the 
outset  of  the  disorder.  Before  a  bacteriological 
report  as  to  the  nature  of  the  infective  organism 
is  to  hand  antistreptococcic  serum  should  be 
given,  because  the  large  proportion  of  cases  of 
serious  puerperal  fe\er  are  due  to  the  strepto- 
coccus. Later  on  a  serum  should  be  chosen  in 
keeping  ^nth  the  bacteriological  fijiidings.  The 
serum  should  he  administered  in  full  doses — 
20  c.c  immediately.  20  c.c.  six  hours  later,  and 
10  c.c.  six  hours  after  that.     If  no  result  has  been 


936  TREATMENT   OF   SEPSIS 

produced  the  advantage  of  continuing  this 
treatment  is  problematical,  but  in  the  case  of 
streptococcal  infection  another  brand  of  serum 
maj^  with  advantage  be  tried,  because  the 
strain  of  streptococcus  met  with  in  this  disorder 
varies  in  different  cases. 

While  some  cases  react  very  favourabh^  to 
serum  therapy,  on  the  whole  its  results  must 
be  deemed  disappointing. 

Vaccine  Treatment.  Vaccine  treatment  is 
best  suited  to  the  more  prolonged  type  of  case, 
especially  that  in  which  markedly  remittent 
fever  continues  for  many  days.  In  fulminant 
cases  it  is  of  no  use. 

The  vaccine  is  best  made  from  the  organism 
isolated  from  the  uterus,  but  if  this  is  impossible 
a  stock  preparation  may  be  employed  instead. 
In  the  case  of  streptococcus  infection  very  small 
doses  of  the  vaccine  (not  more  than  5,000,000) 
should  be  given  to  start  with.  I  have  seen  two 
cases  in  which  comparatively  mild  symptoms 
were  converted  into  those  of  the  utmost  severity 
by  an  overdose  of  streptococcic  vaccine.  An 
interval  of  at  least  five  daj^s  should  be  allowed 
to  elapse  between  the  injections,  Avhich  should 
be  given  during  a  phase  of  temporary  clinical 
improvement  if  possible. 

Saline  Infusion.  In  bad  cases,  especially 
those  marked  by  signs  of  peritoneal  infection, 
and  more  particularly  those  in  which  drainage 
of  the  peritoneal  cavity  has  been  adopted,  the 
administration  of  saline  infusion  is  valuable. 

It  is  best  given  by  the  rectum  (six  to  ten 
ounces  every  three  hours,  or  continuously),  but 
unfortunately  these  patients  usually  are  unable 
to  retain  it,  o^Wng  to  the  diarrhoea  from  which 
they  are  suffering. 

In  this  event  continuous  infusion  into  the 
cellular  tissue  must  be  carried  out. 

Two  needles  should  be  used,  attached  to  a 
rubber  tube  by  means  of  a  T-piece  and  two 
shorter  pieces  of  tube.  The  fluid  should  run  in 
by  siphonage  and  the  rate  must  be  slow,  /.  e. 
not  more  than  half  a  pint  an  hour.  The  Avater- 
head  to  secure  this  is  not  more  than  a  foot. 
The  needles  are  best  passed  just  beneath  the 
axilla  and  should  be  in  the  subcutaneous 
tissue.  Directly  swelling  is  noticed  in  the 
region  of  the  needle  the  inflow  should  be  stopped 
until  it  subsides. 

Drugs.  It  is  obvious  that  drugs  can  have  but 
little  influence  on  the  course  of  puerperal  sepsis. 
Alcohol  is  the  most  useful  and  should  be  given 
freely  as  brandy  or  champagne  if  the  condition 
of  the  patient  indicates  it. 

Antipyretics  are  not  of  service  except  in 
sudden  hyperpyrexia,  when  aspirin,  antipyrin 
or  phenacetin  may  be  given.  Quinine  is  very 
commonly  prescribed,  but  it  is  doubtful  if  it 
ever  does  any  good. 

Strj'chnine  is  a  useful  drug,  and  should  be 
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given  in  conjunction  Avitli  alcohol  if  the  pulse  is 
weakening.  Digitalis  may  be  combined  with 
it  if  the  heart  action  is  very  rapid. 

Hj'pnotics  are  often  needed,  but  opium  or 
morphia  do  not  act  well  unless  there  is  much 
pain.  Sulphonal,  veronal  or  ''  bromidia  "  are 
preferable  as  a  rule. 

If  the  bowels  are  constipated  castor  oil  is  the 
best  purgative,  aided  by  a  grain  of  calomel 
laid  on  the  tongue.  Diarrhoea  is  much  more 
common  than  constipation,  however,  and  is 
difficult  to  check.  Irrigation  of  the  rectum  or 
colon  "uith  boracic  solution  should  be  tried,  and 
opium  may  be  given  by  the  mouth. 

Nursing  and  Diet.  Nursing  is  a  very  im- 
portant item  in  the  treatment  of  puerperal 
sepsis. 

The  patient  should  be  kept  elevated  in  the 
bed  by  means  of  a  bolster  under  the  thighs 
which  is  held  in  position  by  stout  bandages 
fastened  to  each  end  and  attached  above  to  the 
bedpost. 

In  irrigating  the  vagina  the  nurse  must  be 
careful  to  give  as  little  pain  as  possible  if  painful 
lacerations  of  the  outlet  are  present.  If  these 
are  suppurating  or  sloughing  warm  boracic 
fomentations  should  be. applied  three-hourly. 

The  mouth  requires  constant  attention,  and 
should  be  frequently  washed  out  ^^dth  an  anti- 
septic such  as  "glycothj^molin "'  or  "  Sanitas." 
If  the  tongue  is  drj^  a  mixture  of  glycerine 
acidi  borici  one  part,  water  five  parts,  and  a 
few  drops  of  lemon  juice  is  very  relieving. 

The  greatest  care  must  be  taken  of  the  skin 
of  the  back  and  buttocks.  In  prolonged  cases 
a  water-bed  or,  at  least,  a  water-pillow  is 
desirable.  The  parts  should  be  washed  twice 
a  da}',  dried  and  powdered  with  a  mixture  of 
zinc  oxide  two  parts,  fuller's  earth  three  parts, 
and  boracic  acid  one  part.  If  incontinence  is 
present  the  skin  round  the  anus  should  be  kept 
protected  by  vaseline. 

If  there  is  much  flatulent  distension  of  the 
abdomen  the  rectum  should  be  washed  out  every 
six  hours  by  means  of  a  long  rectal  tube.  A 
rectal  "  wash-out  "  may  consist  of  boracic  acid 
solution,  saline  solution,  or  a  mixture  of  soap 
and  water  ^vith  turpentine  (5  ss  ad  0  i)  well 
stirred  in. 

The  fluid  is  run  into  the  rectum  by  means  of 
a  funnel  attached  to  the  tube,  about  eight  ounces 
at  a  time,  and  after  being  allowed  to  remain 
in  a  few  minutes  is  evacuated  by  lowering  the 
funnel  into  a  basin.  This  proceeding  aspirates 
the  bowel  contents.  It  should  be  repeated 
until  the  whole  of  the  solution  made  (one  to  two 
pints)  has  been  used  up. 

If  there  is  much  abdominal  pain  warm  boracic 
fomentations  should  be  applied. 

In  the  case  of  femoral  thrombo-phlebitis  the 
leg  must   be  kept  elevated  and  immobile   by 
30* 


means  of  a  pillow  and  sandbags.  The  severe 
pain  is  relieved  hy  fomentations. 

The  nurse  should  keep  careful  watch  over  the 
quantity  of  urine  passed  per  diem,  and  should 
inspect  the  abdomen  lest  retention  is  occurring. 
\^Tien  passing  the  catheter  the  external  parts 
should  be  very  carefully  swabbed  beforehand 
with  an  antiseptic  solution  lest  any  of  the 
infected  uterine  discharge  be  introduced  into 
the  bladder. 

As  regards  the  diet,  fluid  nutriment  at  fre- 
quent intervals  is  required.  The  maintenance 
of  the  patient's  strength  is  all-important.  If 
food  cannot  be  retained  b}'  the  mouth  rectal 
feeding  must  be  resorted  to.  If  this  also  is  not 
possible,  continuous  infusion  of  saline  solution 
into  the  cellular  tissue  is  a  last  resort. 

Treatment  of  Particular  Types  of  Case 

Mild  Cases.  In  cases  of  mild  uterine  sepsis 
(so-called  "  saprsemia  ")  the  immediate  explora- 
tion of  the  uterus  and  irrigation  give  excellent 
results.  If  the  uterus  is  markedly  subinvoluted 
an  acid  mixture  of  ergot,  quinine  and  strychnine 
is  of  service  after  the  exploration. 

In  cases  in  which  it  is  inferred  that  the  uterus 
is  not  at  fault  on  account  of  absence  of  tender- 
ness, normality  of  the  discharge,  and  satis- 
factory involution,  and  some  obvious  lesion  in 
the  cervix  or  vagina  is  present  to  account 
for  the  symptoms,  uterine  exploration  is  not 
indicated. 

Suppurating  perineal  lacerations  are  benefited 
by  the  application  of  hydrogen  peroxide  and 
subsequent  fomentation. 

Tears  of  the  cervix  are  to  be  treated  by 
frequent  vaginal  irrigation.  Peroxide  of  hydro- 
gen is  a  useful  application  in  these  cases  also. 

Fulminant  Cases.  If  the  patient  is  seen 
within  twenty-four  hours  of  the  rise  of  tempera- 
ture the  uterus  should  be  explored  and  washed 
out.  After  this  period  but  little  is  to  be  hoped 
from  this  proceeding  unless  it  is  certain  that 
gross  masses  of  placenta  or  blood  clot  are 
retained  in  the  utems. 

Serum  treatment  should  be  immediately 
undertaken.  In  the  presence  of  signs  of  over- 
whelming sepsis  without  definite  uterine  symp- 
toms it  is  doubtful  whether  &a\y  operation 
should  be  performed,  but  if  any  intra-uterine 
operation  is  undertaken  after  the  first  twenty- 
four  hours  some  strong  antiseptic  had  better 
be  applied  to  its  interior  and  drainage  subse- 
quently established  either  by  tube  or  gauze. 

The  question  of  the  advisability  of  peritoneal 
drainage  must  be  decided  on  the  merits  of  the 
case.  In  general  it  may  be  said  that  the 
prognosis  of  these  fulminant  cases  is  extremely 
bad — in  many,  indeed,  it  is  quite  hopeless  from 
the  beginning. 

Aciite  Cases.     Here,  again,  the  uterus  should 
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be  explored  if  the  case  is  seen  within  twentj'- 
four  hours  of  the  onset  of  the  fever.  After  this 
period  the  utiUty  of  the  operation  rapidly  falls, 
but  each  case  must  be  decided  on  its  own  merits. 
Cases  seen  later  are  often  likely  to  stand  a 
better  chance  if  the  uterus  is  let  alone,  but  in 
some  the  application  of  a  strong  antiseptic  to 
its  interior,  followed  by  drainage,  may  appear 
advisable.  Serum  treatment  should  be  begun 
at  once.  Vaccines  are  contra-indicated  unless 
the  case  passes  into  one  of  continued  fever. 

The  Continued  Type.  In  these  cases  intra- 
uterine exploration  or  applications  to  its  interior 
are  both  contra-indicated.  The  question  of 
the  advisability  of  peritoneal  drainage  must 
be  decided  according  to  whether  peritoneal 
signs  are  present  or  not. 

It  is  in  cases  such  as  these  presenting  rigois 
that  the  propriety  of  ligaturing  the  pelvic  veins 
must  be  taken  into  consideration.  A  succession 
of  rigors  with  pain  and  tenderness  over  the 
broad  ligaments,  but  unaccompanied  by  signs 
of  peritoneal  infection  or  gross  involvement  of 
the  cellular  tissue,  would  constitute  a  typical 
case  for  the  oj^eration.  Still  more  so  if  a  mass 
of  thrombosed  veins  could  be  felt,  or  if  the 
patient  had  had  an  embolic  attack. 

Serum  treatment  is  less  called  for  in  cases  of 
continued  fever.  A  vaccine,  on  the  other  hand, 
is  more  likely  to  succeed. 

Cases  with  Gross  Cellulitis.  Uterine  explora- 
tion is  absolutely  contra-indicated.  The  affected 
side  of  the  abdomen  should  be  fomented  and 
the  vagina  douched  frequently.  As  soon  as 
the  presence  of  pus  is  suspected  the  swelling 
should  be  superficially  incised  with  the  scalpel 
and  then  explored  either  with  the  finger  or  a 
blunt  pair  of  forceps.  The  pus  having  been 
found,  a  large  drainage  tube  should  be  inserted. 
If  the  abscess  is  large  several  openings  and 
counter-openings  should  be  made.  Through 
the  tubes  thus  inserted  the  cavity  should  be 
subsequently  irrigated  with  hydrogen  peroxide 
(ten  volumes). 

White  Leg  {Phlegmasia  Alba  Dolens).  The  leg 
must  be  raised  on  a  pillow  and  held  immobile 
by  sandbags.  Fomentations  relieve  the  pain- 
ful tension  to  a  degree,  but  morphia  is  usually 
necessary  at  first. 

The  patient's  blood  should  be  examined  for 
contained   organisms,   and   if   such   are   found  I 
a  vaccine  should  be  prepared.     The  leg  should  \ 
not   be   lowered   till   all  fever   and   pain   have 
disappeared.     An  elastic  crepe  bandage  should 
be  worn  for  a  while  when  the  patient  first  begins  | 
to  get  about. 

A  pulmonary  embolism  must  be  treated  as 
described  on  p.  941. 

Pyosalpinx,     Uterine    Abscess    or    Sloughing 
Myoma.     If  one  of  tliese  gross  intraperitoneal  , 
lesions  is  present  abdominal  section  is  called 


for.      Tubes     distended    with    pus    must     be 
removed. 

Abscess  of  the  uterine  waU  or  necrosis  of  a 
myoma  there  call  for  hysterectomy,  but  in  the 
case  of  the  first-named  drainage  after  opening 
and  stitching  to  the  abdominal  wound  might  be 
preferable. 

Fever  due  to  an  Inflamed  Tumour 

Uterine  myomata  or  ovarian  cysts  are  liable 
to  become  inflamed  during  the  puerperium.  In 
the  case  of  a  myoma  the  event  is  generally  but 
an  incident  in  septic  infection  of  the  uterus,  but 
the  process  may  be  primary  and  limited  to  a 
pedunculated  fibroid  bruised  during  the  labour, 
or  having  undergone  axial  rotation  afterwards. 

Of  ovarian  oy&ts,  small  dermoids  fixed  in  the 
pelvis  are  the  most  likely  to  become  inflamed 
and  suppurate.  With  all  cysts  there  is  a  special 
liability  for  torsion  of  the  pedicle  to  occur  after 
labour,  owing  to  the  alteration  in  the  relation 
of  the  parts. 

Diagnosis.  In  the  case  of  either  cyst  or 
myoma  the  onset  is  abrupt,  with  fever  and 
severe  pain. 

The  diagnosis  rests  on  the  fact  of  finding  a 
tumour  at  the  outset  of  the  symptoms.  Con- 
ditions like  cellulitis,  salpingitis  or  abscess  of 
the  uterine  wall  eventually  form  a  tangible 
mass,  but  not  until  some  days  have  elapsed. 
In  the  case  of  an  inflamed  or  twisted  tumour 
the  mass  is  there  from  the  beginning. 

Treatment.  Immediate  abdominal  section 
is  imperative.  A  cyst  must  be  removed. 
Myomata  usually  require  removal  of  the  uterus, 
but  at  times  the  organ  can  be  conserved. 

Reaction  Fever 

Immediately  after  severe  labours,  especially 
in  sensitive  patients,  a  temporary  rise  of  tem- 
perature is  sometimes  seen.  True  reaction 
fever  should  not  be  maintained  for  more  than 
a  few  hours.  After  this  period  the  onset  of 
some  form  of  acute  uterine  sepsis  must  be 
suspected. 

Fever  due  to  the  Breasts 

The  term  "  milk  fever  "  has  been  responsible 
in  the  past  for  many  serious  mistakes  in 
diagnosis.  While  it  is  true  that  the  pain  and 
discomfort  of  overturgid  breasts  may,  in 
sensitive  patients,  produce  a  slight  rise  of 
temperature,  it  is  of  the  highest  import- 
ance to  remember  that  the  fever  beginning 
on  the  third  or  fourth  day  of  the  puerperium  is 
in  the  vast  bulk  of  cases  due  to  septic  infection 
of  the  genital  tract. 

Painful  swelling  of  the  breasts  can  at  the  most 
only  produce  a  slight  degree  of  pyrexia.  Any 
grade  higher  than  100°  E.  is  most  unlikely  to 
be  due  to  this  cause.     The  practitioner  is  only 
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justified  in  thus  attributing  pjnrexia  when,  in 
addition  to  its  being  slight,  careful  examination 
fails  to  reveal  any  abnormality  of  the  uterus 


or  vaguia. 


Definite  mastitis  is,  of  course,  a  cause  of 
pyrexia.  A  tjrpical  mammary  abscess  practi- 
cally never  occurs  in  the  first  week,  but  a  variety 
of  acute  lobular  mastitis,  known  as  "  flushed 
breast,"  is  not  uncommon.  It  is  characterized 
by  a  very  abrupt  rise  of  temperature  to  101°  F. 
or  over.  On  examination  of  the  breast  a  flushed 
area  is  found,  roughly  triangular  in  shape,  wdth 
the  apex  towards  the  nipple.  This  area  is 
somewhat  tender  to  the  touch  and  corresponds 
to  a  group  of  swollen  mammary  lobules.  Under 
suitable  treatment  it  rapidly  subsides — suppu- 
ration never  occurs. 

Mammary  abscess  rarely  appears  before  the 
third  week,  i.  e.  after  the  period  of  genital  sepsis 
Is  past.  The  painful  swelling  of  the  breast  is 
obvious,  and  prevents  any  doubt  in  the  diag- 
nosis. Painful  cracks  of  the  nipples,  especially 
if  they  become  infected,  may  be  a  source  of 
fever,  both  from  mental  suffering  and  toxic 
absorption. 

Treatment.  Over-turgid  breasts  are  best 
treated  by  warm  boracic  fomentations  and 
gentle  massage  towards  the  nipple.  For  this 
purpose  the  fingers  should  be  anointed  with 
sterile  oil  or  vaseline. 

Flushed  breast  is  to  be  treated  by  warm 
fomentations  and  the  temporary  withdrawal 
of  the  child  from  suckling  on  that  side.  If  the 
breast  becomes  painfully  swollen  in  consequence 
it  may  be  relieved  by  the  occasional  use  of  the 
breast-pump. 

Mammary  abscess  must  be  treated  by  radial 
incision  so  soon  as  the  presence  of  pus  seems 
probable.  Before  this  period  the  application 
of  antiseptic  fomentations,  combined  with. 
suspension  of  the  breast,  gives  great  relief. 

Cracks  of  the  nipple  are  to  be  prevented  by 
proper  care  of  the  nursing  breast.  If  they  occur 
the  child  should  be  withdrawn  from  that  side 
for  twenty-four  hours  and  the  nipple  dusted 
with  boracic  acid  powder  and  covered  Avith 
cyanide  gauze.  When  the  child  is  returned  to 
the  breast  a  shield  should  be  used  for  a  few 
days.  If  the  cracks  are  infected  the  child  must 
be  withdra\\Ti  for  a  longer  period,  painful 
turgidity  being  avoided  by  occasional  use  of 
the  breast-pump.  The  crack  must  be  treated 
by  warm  boracic  fomentations  until  all  inflam- 
mation has  subsided.  In  bad  cases  the  child 
should  be  withdrawn  altogether,  and  the  breast 
bandaged  over  the  fomentations. 

Fever  due  to  Inflamed  Haemorrhoids 
Inflamed   piles   during  the  puerperium    are 
capable  of  producing  a  good  deal  of  fever  and 
constitutional    disturbance.     The   worst    cases 


are  seen  in  patients  who,  in  addition  to  having 
piles,  have  incurred  a  deep  laceration  of  the 
perineum  down  to  or  even  penetrating  the  anal 
I  margin.  In  such  an  event  both  piles  and 
perineal  laceration  may  be  inflamed  together. 

Treatmerit.  The  patient  should  be  nursed 
lying  on  her  side.  Great  relief  is  experienced 
by  painting  the  piles  Mith  a  ten  per  cent, 
cocaine  solution,  or  by  applying  a  five  per  cent, 
cocaine  ointment,  after  which  a  warm  boracic 
fomentation  should  be  placed  over  the  parts. 
This  should  be  repeated  every  three  hours. 
The  insertion  of  a  suppository  containing  cocaine 
and  adrenalin  also  gives  good  results. 

If  a  suppurating  perineal  laceration  is  present 
as  well,  this  should  be  irrigated  several  times 
a  day  with  hydrogen  peroxide  (ten  volumes) 
and  the  part  included  in  the  area  of  fomentation. 
The  vagina  should  be  douched  several  times 
a  day. 

If  the  pain  is  very  severe,  morphia  by  hypo- 
dermic injection  is  indicated.  The  use  of 
enemata  should  be  avoided,  the  bowels  being 
opened  Avhen  necessary  by  a  saline  aperient. 

Fever  due  to  Inflamed  Varicose  Veins 

A  patient  who  during  pregnancy  has  suffered 
from  varicose  veins  of  the  leg  is  liable  to 
phlebitis  during  puerpery.  If  the  extent  of  the 
inflammation  is  considerable,  a  good  deal  of 
constitutional  disturbance  may  result.  The 
internal  saphenous  vein  and  its  tributaries  is 
most  commonly  affected. 

Treatment.  The  leg  must  be  raised  on  a 
pillow  and  warm  boracic  fomentations  fre- 
quently applied.     Suppuration  is  rare. 

Fever  due  to  Conditions  of  the  Bladder 

Inflammation  of  the  bladder  during  the  puer- 
perium may  be  due  to  careless  catheterization, 
to  extension  from  septic  conditions  of  the 
genital  organs,  especially  cellulitis,  or  to 
sloughing  or  injury  of  the  vesical  wall  follow- 
ing prolonged  or  difficult  labour.  The  urine 
contains  pus  and  is  alkaline  and  ammoniacal 
in  the  more  severe  cases.  Much  pain  is  present, 
together  with  frequency  of  micturition. 

Treatment.  Inability  for  lying-in  women  to 
pass  water  is  common.  This  can  often  be 
avoided  by  letting  the  patient  sit  wp  in  bed  to 
micturite  from  the  beginning  of  the  puerperium. 
The  strictest  care  should,  of  course,  be  taken 
by  the  nurse  if  catheterization  is  a  necessity. 

If  cystitis  appears  the  bladder  must  be  washed 
out  twice  daily  ^vith  warm  boracic  acid  solution. 
Urotropin,  salol  or  some  other  urinary  anti- 
septic should  be  given  by  the  mouth.  Hyos- 
cyamus  and  buchu  relieve  the  painful  spasms. 

In  the  case  of  a  vesico- vaginal  fistula  form- 
ing irrigation  of  the  bladder  should  be  per- 
formed every  six  hours,  and  the  vagina  must 
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be  frequently  douched.  No  attempts  should 
be  made  to  close  the  fistula  until  every  vestige 
of  infection  has  departed. 

Fever  due  to  Adventitious  Causes 
A  recently-delivered  woman  is,  of  course,  not 
immune  against  those  causes  of  fever  which  bear 
no  relation  to  the  puerperal  state.  As  a  matter 
of  fact,  however,  fever  in  the  puerperium  not 
connected  A\ith  the  childbirth  is  extremely  rare, 
and  for  this  reason  it  behoves  the  practitioner 
to  be  very  chary  of  making  such  a  diagnosis 
unless  the  possibihty  of  septic  infection  of  the 
genital  tract  can  be  excluded  with  practical 
certainty.  This  particularly  appHes  to  the 
diagnosis  of  "  influenza,"  which  is  commonly 
made  in  the  early  stage  of  puerperal  sepsis  and 
is  responsible  for  grave  loss  of  time  in  setting 
about  its  proper  treatment. 

Scarlet  fever  in  the  past  was  held  to  bear  a 
relation  to  puerperal  fever,  but  proved  scarla- 
tina in  a  lying-in  woman  is  very  rare  indeed, 
much  more  commonly  the  condition  is  one  of 
septic  genital  infection  with  a  scarlatiniform 
rash.  Puerperal  sepsis  may  be  productive  of 
various  forms  of  skin  eruption  :  er\^thematous, 
liable  to  be  mistaken  for  measles ;  papulo- 
erythematous,  mimicking  scarlet  fever ;  suda- 
niinal  and  petechial. 

II, — Pain  in  the  Puerperium 

After-Pains. — ^The  only  normal  cause  of  pain 
in  the  puerperium  is  after-pains.  They  are 
commonest  in  multiparse,  and  Mhen  excessive 
suggest  retention  in  the  uterus  of  clot  or  portions 
of  chorion  or  placenta. 

Treatment.  As  a  rule  no  treatment  is  re- 
quired. If  associated  with  abnormal  size  of 
the  uterus  and  undue  loss  the  cavity  of  the 
organ  should  be  explored  under  an  anaesthetic 
(see  p.  934). 

Ergot,  though  it  accentuates  the  pains,  aids 
the  uterus  in  expelling  retained  clots  or  gesta- 
tional fragments,  and  so  shortens  the  period 
over  which  they  occur. 

If  the  pains  disturb  sleep  aspirin  or 
"  bromidia  "  may  be  given. 

Pain  due  to  Septic  States. — The  amount  of  pain 
in  puerperal  sepsis  varies.  In  many  cases — 
especially  the  Avorst  ones — it  is  absent  alto- 
gether. In  others  it  may  be  considerable, 
especially  in  the  case  of  peritonitis,  cellulitis, 
and  ilio-femoral  thrombo-phlebitis.  Inflamed 
piles,  cystitis  and  inflamed  varicose  veins  are 
also  productive  of  much  pain. 

Treatment.  The  treatment  of  these  various 
conditions  has  already  been  discussed  (pages 
934-938). 

III. — Abnormal  Haemorrhage  in  the  Puerperium 
Subinvolution. — Dela^^   in    the    involution   of 


the  uterus  may  be  due  to  :  (1)  natural  atony 
of  the  uterine  wall ;  (2)  retention  of  gestational 
products  or  clot  in  its  cavity ;  (3)  septic  infection. 
Of  these  the  first  two  are  always  associated 
with  excessive  bleeding.  In  the  third  condi- 
tion, however,  the  loss  may  be  less  than  normal 
or  suppressed  altogether. 

In  regard  to  simple  atony  of  the  musculature, 
it  is  most  often  seen  in  women  who  have  borne 
many  children.  A  soft  relaxed  state  of  the 
uterus  in  the  puerperium  has  been  shown  to 
be  an  incentive  to  septic  infection.  It  is 
also  the  cause  of  puerperal  retroversion,  the 
heavy  but  soft  organ  sinking  backwards  in  the 
pelvis.  A  uterus  thus  retroverted  and  retro- 
flexed  involutes  very  slowly,  and  in  many  cases 
never  regains  its  normal  size. 

The  subject  of  retained  products  or  clots 
will  be  dealt  with  in  the  next  section. 

Septic  infection  of  the  puerperal  uterus  is 
the  most  potent  of  all  the  causes  of  subinvolution. 
In  extreme  cases  the  organ  may  be  found  at 
the  end  of  a  fortnight  just  as  big  as  it  was 
immediately  after  delivery. 

Treatment.  Where  subinvolution  is  due  to 
simple  atony,  unaccompanied  by  signs  of  sepsis, 
and  there  is  no  reason  to  believe  that  placental 
or  chorionic  fragments  are  retained  in  its 
cavity,  the  administration  of  full  doses  of  ergot 
combined  with  strychnine  in  an  acid  medium 
should  first  be  tried.  If  this  fail  and  the  haemor- 
rhage continue,  the  uterus  must  be  explored. 

In  the  first  ten  days  the  introduction  of 
two  fingers  is  easy,  but  where  the  patient  is 
not  operated  upon  till  two  or  three  weeks  have 
elapsed  dilatation  of  the  cervix  by  graduated 
dilators  will  be  called  for,  and  after  one  finger 
has  been  introduced  to  ascertain  the  state 
of  the  cavity,  the  endometrium  should  be 
thoroughly  scraped  M'ith  a  flushing  curette. 
Although  patients  almost  invariably  attribute 
prolonged  bleeding  to  "  something  left  behind  " 
at  the  labour,  in  the  majority  of  these  cases  the 
curette  removes  nothing  beyond  some  thickened 
mucosa.  Nevertheless,  the  results  of  the  opera- 
tion are  eminently  satisfactory,  the  haemorrhage 
ceasing  almost  at  once. 

The  treatment  of  subinvolution  due  to  sepsis 
is  that  for  puerperal  infection. 

Retained  Products  of  Conception. — Retention 
in  the  uterus  of  portions  of  placenta  or  chorion 
prevents  involution.  Haemorrhage  is  nearly 
alwaj's  free  in  these  cases,  and  in  a  certain 
proportion  signs  of  septic  infection  sooner  or 
later  appear. 

Treatment.  If  it  is  suspected  that  something 
is  retained  in  the  uterus  its  cavity  should  at 
once  be  explored  under  an  anaesthetic  (see  p.  934). 

Extrusion  of  a  Myoma. — The  extrusion  of  a 
ttterine  myoma  during  the  puerperium  is  an 
uncommon   event.     The   process   is   associated 
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with  a  good  deal  of  bleeding  and  griping  pains, 
and  in  some  cases  Avith  fever,  the  tumour 
having  become  infected  and  necrotic. 

Examination  per  vaginam  to  ascertain  the 
cause  of  the  bleeding  reveals  a  firm  rounded 
mass  protruding  through  or  hanging  from  the 
cervix. 

Diagnosis.  The  presence  of  the  uterus  in 
the  abdomen  will  distinguish  it  from  an  inverted 
fundus.  A  portion  of  retained  placenta  in 
process  of  extrusion  has  its  omu  soft  spongy 
character. 

Treatment.  The  mass  should  be  removed 
under  an  anaesthetic.  If  the  pedicle  is  thin  it 
may  be  twisted  off.  If  it  is  broad  the  mucous 
capsule  covering  the  tumour  should  be  incised 
and  the  myoma  enucleated,  after  which  the 
collapsed  capsule  and  pedicle  should  be 
twisted  and  cut  away.  In  either  case  the 
uterine  cavity  should  be  Avashed  out,  and,  if 
there  is  much  bleeding,  packed  with  gauze  for 
twenty-four  hours. 

Inversion  of  the  Uterus. — Inversion  of  the 
uterus  usually  takes  place  in  the  third  stage  of 
labour.  Occasionally,  however,  it  is  post- 
poned until  some  days  later,  when,  after  a 
period  of  griping  pains  and  haemorrhage,  a  mass 
vnM  be  felt  coming  through  the  cervix,  while 
on  abdominal  examination  the  uterus  is  found 
to  be  absent  from  its  proper  situation. 

Treatment.  An  anaesthetic  must  at  once  be 
given  and  the  mass  pushed  back.  In  the  event 
of  being  unable  to  accomplish  this  it  would  be 
best  to  open  the  abdomen  and  remove  the  uterus. 

The  Presence  of  Malignant  Disease. — Carci- 
noma of  the  cervix  may  pre-exist  labour.  In 
this  event  its  radical  extirpation  by  the  modern 
method  ("  Wertheim's "  operation)  must  at 
once  be  performed. 

In  the  late  puerperium  may  develop 
that  most  interesting  tjrpe  of  growth  knowTi 
as  chorio-epithelioma.  This  neoplasm,  which 
develops  from  the  cells  of  the  foetal  tropho- 
bla.st,  is  fortunately  very  rare,  for  it  is  intensely 
malignant.  Recorded  cases  show  that  in  most" 
instances  the  persistent  haemorrhage  caused  by 
it  has  been  attributed  to  retention  in  the  uterus 
of  portions  of  placenta,  and  that  not  infre- 
quently, even  after  operative  evacu.ation  of  the 
uterine  contents,  the  gra^aty  of  the  case  has 
not  been  recognized. 

It  is  to  be  remembered,  therefore,  that  per- 
sistent haemorrhage  coming  on  late  in  the 
puerperium,  and  more  particularly  after  the 
normal  lochial  discharge  has  ceased,  is  not 
characteristic  of  retained  placenta.  When, 
therefore,  such  a  case  is  investigated  under 
an  anaesthetic  and  a  quantity  of  apparently 
organized  blood  clot  and  placental  debris  is 
removed,  it  is  most  important  that  the  material 
be  microscopically  investigated. 


In  the  event  of  its  proving  chorio-epithelioma 
the  freest  possible  removal  of  the  uterus  and 
adnexa  is  indicated  at  once. 

Sudden  Death  in  the  Puerperium. — Sudden 
death  in  the  puerperium  is  most  often  due  to 
pulmonarj'  embolism.  Patients  Avith  fatty  and 
degenerated  hearts  are  liable  to  sudden  attacks 
of  syncope,  which  may  prove  fatal,  and  cases  of 
advanced  A'ah'ular  disease  or  pulmonary  tuber- 
culosis may  succumb  during  this  period. 

Of  these  conditions  pulmonary  embolism  is 
the  most  important.  The  seizure  usually  occurs 
toAvards  the  end  of  the  second  Aveek,  i.  e.  just 
about  the  time  the  patient  gets  out  of  bed.  It 
is  an  interesting  fact  that  these  patients  very 
rarely  have  any  previous  signs  of  thrombo- 
phlebitis, the  lying-in  up  to  the  time  of  the 
occurrence  havmg  been  normal.  It  is  probable 
that  a  thrombus  formed  almost  passivel}'  as 
an  extension  from  the  physiological  clots  in 
the  uterine  sinuses  is  less  closely  attached  to 
the  A-ein  Avail  than  are  the  products  of  definite 
phlebitis. 

Clinically  there  are  tAvo  types  of  case.  In 
the  first  there  is  deep  cyanosis  and  great 
dyspnoea,  and  respiration  stops  some  time 
before  the  heart  ceases  to  beat. 

In  the  other  the  patient  is  pallid  and  the 
heart  .stops  almost  at  once. 

In  either  the  attack  comes  on  Avith  dramatic 
suddenness  and  is  usually  fatal.  Occasionally, 
hoAvcA^er,  after  a  i^arlous  period  of  dyspnoea 
and  distress,  the  patient  recovers.  In  these 
cases  pain  in  the  side  commonly  follows, 
indicating  the  region  of  pulmonarj^  infarction, 
and  some  blood-stained  expectoration  is  coughed 
up  for  several  days.  These  slight  attacks  may 
be  repeated. 

Treatment.  In  pulmonary  embolism  artificial 
respiration  must  be  employed  at  once,  and 
brandy,  ether  or  strychnine  be  injected  hypo- 
dermically.  If  the  heart  has  stopped,  direct 
massage  through  an  abdominal  incision  might 
be  tried.  In  cases  with  deep  cyanosis  and  the 
heart  still  beating,  A-enesection  and  the  adminis- 
tration of  oxygen  are  indicated.  V.  B. 

ASPHYXIA  NEONATORUM 

Asphyxia  in  ncAv-born  children  occurs  in  tAA'o 
A-arieties,  Livida  [Blue  Asphyxia)  and  Pallida 
(White  Asphyxia). 

In  Blue  Asphyxia  the  face  is  purple  and  the 
body  firm.  The  cord  continues  to  pulsate  and 
the  reflexes  are  not  abolished.  If  the  child's 
foot  is  tickled  movements  are  induced  and  efforts 
to  SAA'allow  result  from  the  placing  of  a  finger  far 
back  in  the  mouth. 

Treatment.  Every  effort  should  be  made  to 
prevent  the  child  breathing  until  all  mucus  has 
been  cleared  from  the  mouth.     If  this  has  not 
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been  accomplished  before  the  first  breath,  the 
mucus  is  certain  to  be  dra\\-n  into  the  lungs  and 
a  condition  of  great  danger  is  likeh'  to  supervene. 
So  long  as  blood  circulates  through  the  attached 
placenta,  oxj'gen  A\ill  be  suppUed  to  the  infant 
and  there  will  be  no  danger  of  suffocation. 
For  this  reason  the  cord  should  not  be  severed 
before  it  has  stopped  pulsating. 

The  most  effective  means  for  removing  mucus 
from  the  mouth  is  by  the  use  of  a  catheter.  This 
should  be  passed  over  the  back  of  the  tongue  into 
the  pharj-nx  and  sucked ;  then  \\-ithdra\vTi  and 
emptied  by  blowing  through  it.  This  process 
should  be  repeated  several  times.  If  a  catheter 
is  not  available  the  child  may  be  held  up  by  the 
feet  and  a  finger  passed  into  the  mouth.  These 
manipulations  are  generally  found  effective. 

When  once  the  throat  is  cleared  the  child 
\nll  cry,  and  this  cr^^ng  can  be  hastened  by 
gently  slapping  it  on  the  buttocks  or  sprinkling 
it  with  cold  water.  It  is  a  mistake  to  tie  the 
cord  until  it  lias  ceased  to  pulsate. 

In  White  Asphyxia  the  reflexes  are  all  abolished, 
the  child  is  verj'  pale  and  has  all  the  appear- 
ance of  being  dead.  The  cord  is  shrivelled 
and  has  stopped  pulsating,  and  the  feeble 
heart -beat  felt  by  pressing  a  thumb  over 
the  nipple  and  a  finger  deeply  under  the  ribs 
alone  indicates  that  the  child  lives.  We  have 
seen  such  a  child  pronounced  to  be  dead  and 
laid  aside  unattended  to,  until  a  feeble  cry 
awakened  the  nurse  to  her  error  of  judgment. 

Treatment.  The  cord  should  be  ligatured  and 
severed  Avithout  delaj',  and  whilst  this  is 
being  done  by  the  doctor  the  nurse  should 
prepare  a  warm  bath.  To  ascertain  the  proper 
heat  of  this  bath  her  bare  elbow  should  be 
placed  in  the  AA-ater.  The  elbow  is  much  more 
sensitive  than  the  hand,  and  the  water  which 
feels  comfortably  hot  hy  this  test  is  of  a  proper 
temperature  in  which  to  place  the  infant. 
Shock  from  the  cold  atmosphere  is  the  greatest 
danger  to  which  the  child  is  subjected,  and 
nothing  tends  to  lessen  this  shock  so  much  as 
the  hot  bath.  Great  care  should  be  taken  to 
keep  the  nose  and  mouth  above  water,  for  if 
this  precaution  is  not  attended  to,  a  sudden 
inspiratory  effort  might  result  in  rapid  death. 
WTailst  in  the  bath  the  mucus  is  to  be  sucked 
from  the  mouth  and  then  the  chest  may  be 
gently  and  intermittent^  pressed  on  or  the 
tongue  drawn  slowly  backward  and  forward  bv 
means  of  forceps.  Mouth  to  mouth  insuffla- 
tion may  be  practised  and  is  effective  in  inflating 
the  limgs.  It  should  be  performed  intermit- 
tently and  the  chest  compressed  immediately 
after  it.  There  is  some  danger  of  embarrassing 
the  heart  by  this  manoeuvre,  for  air  is  at  the 
same  time  forced  into  the  stomach. 

If  these  means  fail  the  child  should  be  taken 
from  the  water  and  well  dried  before  resorting 


to  artificial  respiration,  which  can  be  done  iv 
many  ways,  but  in  my  opinion  the  method  of 
Schultze  is  by  far  the  best. 

Schultze's  Artificial  Respiration.  This  method 
requires  considerable  practice  for  its  proper  per- 


Fig.  1. 

formance,  and  should  be  mastered  in  its  every 
detail,  with  the  aid  of  a  dead  child  or  doll.  The 
figures  explain  the  manner  of  holding  the  child. 
The  index  fingers  are 
placed  in  the  axillae, 
whilst  the  thumbs  are 
placed  in  front  of  the 
chest  over  the  clavi- 
cles ;  the  little  fingers 
support  the  occiput 
and  steady  the  head, 
whilst  the  middle  and 
third  fingers  pass  down 
the  child's  back.  The 
child  should  swing  be- 
tween the  operator's 
legs.  This  is  the  in- 
spiratory position.  A 
to-and-fro  movement 
should  start  the  first 
stage  and  will  give  an 
impetus  to  the  bold 
forward  swing  which 
follows  and  culminates 
in  raising  the  infant 
above  the  head  into 
the  position  indicated 
by  the  plate.  The 
weight  of  the  legs,  aided  by  compression  of  the 
hands,  will  drive  the  air  out  of  the  lungs  ;  and  a 
reverse  movement  wall  bring  the  child  back  to  its 
first  or  inspiratory  position.  Very  little  time 
should  be  wasted  in  the  expiratory  manipulation, 


Fig.  2. 
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but  in  the  inspiratory  position  a  delay  of  several 
seconds  is  advantageous.  These  movements 
should  be  discontinued  after  the  process  has  been 
gone  through  six  or  seven  times,  to  allow  the 
child  to  be  again  placed  in  the  hot  bath,  for  the 
cooling  effect  of  the  rapid  movements  through 
the  air  is  one  of  the  real  objections  to  this 
method. 

It  often  happens  that  mucus  is  sucked  up  by 
the  catheter  after  the  second  immersion  more 
readily  than  after  the  first.  A  continuation  of 
the  process  has  frequently  been  rewarded  by 
success  after  the  lapse  of  half  an  hour,  and  it 
must  not  be  discontinued  so  long  as  the  heart 
is  felt  to  throb.  It  is  weU  to  vary  the  process 
occasionally  by  some  other  device,  and,  provided 
the  legs  of  the  child  are  fixed,  Sylvester's 
artificial  respiration  will  prove  an  effective 
substitute. 

Good  results  have  been  reported  from  direct 
massage  of  the  heart  in  the  most  desperate 
cases  of  white  asphyxia.  A  small  incision  is 
made  into  the  abdomen  just  below  the  dia- 
phragm, through  this  the  gloved  finger  is  passed 
up  to  the  diaphragm.  The  thumb  placed 
above  the  nipple  supplies  the  counterforce  for 
rhythmical  massage  of  the  heart. 

The  objections  urged  against  Schultze's 
methods  are  :  (1)  meningeal  haemorrhage,  (2) 
rupture  of  the  fiver,  (3)  the  danger  of  letting 
the  child  slip  through  the  fingers,  (4)  fracture 
of  various  bones,  (5)  shock  induced  by  rapid 
cooling.  None  of  these  objections,  however, 
have  any  weight  provided  the  manoeuvres  are 
skilfully  carried  out,  and  an  enumeration  of  the 
possible  dangers  is  all  that  is  necessary  to  insure 
their  avoidance.  E.  H.  T. 

CHILDBIRTH    AND    INSANITY 

The  association  between  the  puerperal  state 
and  mental  disorder  is  well  recognized,  and 
"  puerperal  insanity  "  has  usually  been  dignified 
by  a  special  chapter  in  textbooks  of  mental 
diseases.  In  recent  textbooks,  however,  there 
has  been  a  tendency  to  omit  such  a  special 
chapter  and  merely  to  refer  to  the  relationship 
under  the  headings  of  various  forms  of  mental 
disease.  The  occurrence  of  acute  insanity  in 
connection  with  childbirth  is,  however,  always  a 
clinical  phenomenon  of  great  importance  to  the 
practitioner,  and  therefore  there  need  be  no 
excuse  for  its  special  consideration. 

Cases  of  insanity  following  childbirth  consti- 
tute from  four  to  five  per  cent,  of  female  patients 
admitted  to  asylums,  the  percentage  being 
higher  in  the  pauper  than  in  the  private  class. 
If,  however,  patients  who  break  down  mentally 
during  pregnancy  or  lactation  are  included,  the 
percentage  rises  to  over  seven  per  cent,  for  all 
cases  connected  with  the  bearing  of  children. 


Etiology.  1.  Insane  or  neurotic  inheritance 
is  found  in  a  considerable  proportion  of  cases. 
Of  cases  under  my  care  at  Bethlem  Hospital 
a  family  history  of  insanity  or  other  neuroses 
was  found  in  twenty-five  per  cent.,  but  in  cases 
seen  in  private  practice  the  percentage  has  been 
as  high  as  fifty-nine  per  cent.  In  thirty  per 
cent,  of  these  cases  there  was  direct  inheritance. 
Not  infrequently  the  patient's  mother  has 
suffered  from  puerperal  insanity. 

2.  Previous  attacks  of  insanity  or  other 
neuroses  before  or  after  marriage  predispose 
to  insanity  following  childbirth,  and  have  been 
found  to  have  existed  in  twenty-eight  per  cent, 
of  my  cases.  Patients  who  have  been  advised 
to  marry  after  recovering  from  mental  disorder, 
with  the  belief  that  marriage  will  put  everything 
right,  are  very  likely  to  break  doMn  with  the  first 
child,  and  subsequently  to  have  recurrent 
mental  disorder  of  the  mania-depressive  type 
either  after  childbirth  or  independently  of  it. 
I  have  kno\^Ti  a  patient  to  break  down  mentally 
after  each  of  five  confinements. 

3.  Ill-health  during  pregnancy,  whether  due 
to  malnutrition,  exhaustion  and  stress,  or  due 
to  organic  disease  or  alcoholism  and  constant 
vomiting  during  pregnancy,  leading  to  mal- 
nutrition, exhaustion  and  insomnia,  may  lead 
to  a  breakdown  after  confinement. 

4.  Moral  causes,  such  as  fright  or  shock  from 
accidents,  death  or  illness  of  the  husband, 
children  or  other  relatives,  the  worry  of  an 
incompetent  or  drunken  nurse,  illegitimate 
birth,  desertion  by  the  husband  or  lover, 
apprehension  of  the  effects  of  labour,  may  all 
conduce  to  instability  of  the  nervous  system  and 
consequent  insanity. 

5.  In  over  forty  per  cent,  of  cases  the  in- 
sanity occurs  after  the  birth  of  the  first  child,  but 
may  also  occur  after  subsequent  parturitions, 
even  as  late  as  the  twelfth  child.  In  about  one- 
third  of  the  cases  f  ollo\i  ing  a  first  confinement  the 
mother's  age  has  been  found  to  be  over  thirty. 
In  institutions  admitting  a  large  number  of 
acute  cases,  many  ^\  omen,  however,  betMeen  the 
ages  of  twenty  and  thirty,  or  even  younger,  are 
admitted  \vith  puerperal  insanity  after  their 
first  confinement. 

When  insanity  follows  a  first  confinement 
it  is  more  commonly  after  the  birth  of  a  male 
child,  when  there  is  greater  risk  of  delayed 
labour  or  of  injury  to  soft  parts,  with  possibility 
of  septic  complications,  than  at  the  birth  of  a 
female.  Sometimes  a  woman  has  passed  safeh' 
through  her  first  and  possibly  second  delivery 
of  female  children  and  then  breaks  down  after 
the  birth  of  a  male,  and  in  some  cases  this  only 
occurs  after  the  birth  of  male  children. 

6.  Although  in  a  large  proportion  of  cases 
the  labour  seems  to  be  normal,  and  apart  from 
physical  and  emotional  disturbance    and  the 
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alterations  in  circulation  and  nutrition  attendant 
upon  parturition  and  commencing  lactation 
there  seems  to  be  no  reason  other  than  a 
neuropathic  diathesis  why  the  nervous  system 
should  have  given  way,  yet  in  other  cases  some 
complication  has  taken  place.  Thus  in  twenty- 
three  of  one  hundred  consecutive  cases  at 
Bethlem  Hospital  there  has  been  delayed 
labour,  instrumental  delivery  with  or  without 
the  use  of  anaesthetics,  ruptured  perineum, 
post-partum  haemorrhage,  offensive  lochial  dis- 
charge, pelvic  inflammation  or  generalized 
septic  poisoning. 

Although  such  accidents  are  more  common  in 
primiparse,  they  may  be  factors  in  leading  to 
insanity  in  later  confinements.  In  modern 
midwifery  the  chances  of  septic  infection  are 
much  reduced,  yet  puerperal  insanity  occurs 
in  about  the  same  proportion  of  cases  as  before. 
As  in  other  cases  there  is  usually  a  combination 
of  causes.  It  is  important  therefore  to  obtain 
an  accurate  history  as  to  inheritance,  the 
patient's  constitution  and  temperament,  pre- 
vious attacks  of  mental  disorder,  the  possibility 
of  septic  poisoning,  or  of  any  of  the  causes 
enumerated  above. 

Symptoms.  The  onset  of  puerperal  insanity 
commonly  takes  place  witli  almost  dramatic 
suddenness.  A  young  woman  lias  perhaps  just 
been  delivered  of  her  first  child  without  any 
special  difficulty,  and  for  the  first  three  or  four 
days  all  seems  to  be  going  on  well,  then  occurs 
slight  depression,  change  in  manner  and  sleep- 
lessness, followed  almost  immediately  by  motor 
restlessness  and  excitement,  incoherence,  hallu- 
cinations, delusions  as  to  and  hostility  towards 
husband  or  child,  noisiness,  violence  and  loss  of 
control  in  cleanliness.  The  pulse  becomes  quick, 
the  milk  often  fails,  the  tongue  is  furred  and 
tends  to  become  dry,  the  temperature  rises 
slightly,  the  bowels  are  commonly  confined, 
there  may  be  loss  of  appetite  and  refusal  of  food, 
and  insomnia  persists.  The  patient  rapidly 
becomes  confused  and  has  disorientation  of 
time  and  place,  eroticism  may  be  marked  and 
the  conversation  obscene.  She  is  with  difficult}' 
controlled  in  bed  and  resists  all  attention, 
struggling  and  resisting  against  feeding,  washing 
and  changing  linen.  The  patient  may  be  im- 
pulsively suicidal  or  may  sustain  injury  as  the 
result  of  sudden  explosive  violence,  and  is  most 
likely  to  be  dangerous  to  the  child  if  it  is  not 
removed  from  her  vicinity. 

In  cases  where  the  milk  does  not  fail  the 
breasts  will  often  become  swollen  and  painful 
and  abscesses  may  form.  Although  in  many 
cases  of  this  type  there  may  be  no  evidence  of 
bacterial  infection  and  the  lochia  may  be 
normal,  in  others  there  may  be  offensive  lochia, 
considerable  rise  of  temperature,  uterine  tender- 
ness, and  evidence  of  infection  by  staphjdococci, 


streptococci  or  bacillus  coli.  The  greater 
number  of  cases  marked  by  maniacal  excite- 
ment are  of  this  confusional  type  of  varying 
intensity  which  has  been  called  ' '  Puerperal 
Mania,"  and  following  the  excitement  there  is 
likely  to  be  a  stage  of  secondary  stupor.  More 
severe  cases  of  the  acute  delirious  type  are 
generally  associated  with  offensive  lochia  and 
definite  evidence  of  septic  infection.  In  such 
cases  the  confusion  and  disorientation  become 
extreme,  there  is  constant  delirious  chatter  with 
hallucinations,  the  temperature  is  definitely 
raised  though  running  an  irregular  course,  the 
tongue  becomes  dry  and  brown,  sordes  collect 
on  the  lips  and  teeth,  the  pulse  becomes  very 
rapid  and  feeble,  the  patient  emaciates  and 
quickly  becomes  prostrate,  and  there  is  danger  of 
exhaustion,  coma  and  death  from  pulmonary 
hypostasis  and  pneumonia.  Such  cases  tend 
either  to  a  fatal  termination  or  to  recovery  after 
a  short  but  very  acute  illness. 

In  another  group  the  disorder  is  of  the  mania- 
depressive  type,  in  which  there  is  much  excite- 
ment and  motor  restlessness,  with  loquacity, 
eroticism  and  impulsive  violence,  but  without 
marked  confusion,  at  any  rate  in  the  earlier 
stages,  and  followed  by  a  stage  of  depression 
with  marked  self-accusation  and  suicidal 
tendency. 

In  some  patients  during  delivery  or  imme- 
diately afterwards  there  is  an  attack  of  frenzy 
ephemeral  in  duration,  characterized  by  sudden 
extreme  violence,  in  which  an  impulsive  homi- 
cidal or  suicidal  act  may  take  place,  of  which  the 
patient  is  unconscious  at  the  time  and  of  which 
there  may  be  complete  absence  of  memory. 

Cases  marked  by  excitement,  of  whatever 
type,  usually  occur  with  the  first  fortnight  after 
delivery.  In  my  experience  fifty-six  per  cent, 
of  all  cases  occur  within  that  time,  and  of  these 
seventy-three  per  cent,  were  characterized  by 
excitement.  In  contrast  to  the  cases  marked  by 
excitement  are  those  characterized  by  melan- 
cholic depression.  Occasionally  this  begins 
immediately  after  confinement  or  may  have 
begun  to  appear  towards  the  end  of  pregnancy, 
but  more  commonly  it  begins  after  the  first 
fortnight,  but  within  the  first  six  weeks  or  two 
months  after  delivery,  after  which  the  case  is 
considered  to  be  lactational. 

Puerperal  Melancholia  may  be  of  the  simple 
type  of  depression  without  definite  delusions, 
or  there  may  be  delusions  of  the  religious,  self- 
accusing,  hypochondriacal,  persecutory  variety, 
or  the  stuporous  type  with  katatonic  symptoms 
may  be  prominent.  In  all  these  cases  there  is 
great  risk  of  suicide.  The  risk  to  the  child  in 
cases  of  puerperal  melancholia  should  never  be 
lost  sight  of.  It  is  more  apt  to  be  left  in  the 
mothers  care  in  the  earlier  stages  than  Avhen 
there  is  maniacal  excitement ;  as  a  result  the 
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mother  may  kill  it  from  some  delusion  respecting 
its  health  or  condition,  from  the  dread  that  it 
is  to  be  starved  or  tortured,  or  from  a  sudden 
impulse.  She  may  attempt  to  droT\-n  herself 
and  the  child  together  or  may  try  to  poison  it 
and  herself.  In  all  such  cases  there  is  deficient 
sleep,  tendency  to  refuse  food  and  personal 
neglect.  The  milk  fails  gradually,  although 
there  have  usually  been  attempts  to  nurse  the 
child  at  first;  there  is  anaemia,  constipation 
andamenorrhoea.  Puerperal  melancholia  begins 
later  after  the  confinement,  and  also  lasts  longer 
than  puerperal  mania. 

Chronic  delusional  insanity  with  organized 
delusions  of  persecution  may  begin  at  the 
puerperal  epoch,  especially  in  those  of  neurotic 
inheritance. 

Prognosis.  In  the  great  majority  of  cases  a 
good  prognosis  can  be  given,  about  eighty  per 
cent,  recovering.  In  the  cases  marked  by 
excitement  or  delirium  there  is  greater  risk  to 
life  from  exhaustion  or  septic  complications 
than  in  the  depressed  cases,  but  in  my  experience 
a  fatal  termination  has  only  been  reached  in  two 
per  cent.,  though  others  give  a  larger  proportion. 
Many  cases  in  which  the  attack,  although  acute, 
is  very  short  never  reach  asylum  care  and 
recover  within  a  month,  and  among  those  who 
need  such  care  recovery  is  often  reached  in  three 
or  six  months.  The  cases  marked  by  mental 
depression  as  a  rule  last  longer  and  are  not 
placed  under  care  so  early,  and  in  these  the 
chief  risk  is  from  suicide.  As  long  as  there 
is  amenorrhcea  and  improvement  is  taking  place 
in  the  general  condition  the  prognosis  may  be 
considered  as  good,  but  it  becomes  bad  when 
menstruation  is  re-established  without  corre- 
sponding mental  improvement.  When  fixed 
delusions  occur  or  dementia  supervenes  the 
prognosis  is  bad. 

Chronic  instability  remains  in  many  cases, 
so  that  there  is  likelihood  of  further  attacks  from 
renewed  pregnancy  or  other  causes,  such  as  the 
climacteric  in  later  life. 

Treatment.  In  all  cases  constant  skilled 
nursing  is  needed  from  the  outset  and  immediate 
removal  of  the  child  from  the  mother's  vicinity. 
The  risk  of  fatal  injury  to  the  child  is  so  great 
that  every  care  should  be  taken  to  prevent  the 
mother  from  becoming  a  criminal  lunatic  by 
infanticide.  The  patient  should  not  be  left 
alone  as,  even  where  there  is  no  mental  depres- 
sion, there  may  be  an  impulsive  attempt  to 
suicide.  The  physical  condition  should  be 
carefully  examined  for  evidences  of  septic 
poisoning  and  appropriate  treatment  for  this 
adopted.  The  treatment  of  the  insanity  must 
be  carried  out  on  the  same  principles  as  in  other 
acute  mental  disorders.  At  first  the  patient 
should  be  kept  in  bed,  Avith  constant  attention 
to  feeding,  sleep  and   the  state  of  the  bowels. 


Artificial  feeding  has  to  be  resorted  to  in  many 
cases,  and  where  this  is  frequently  needed 
asylum  care  is  generally  necessary.  If  drugs 
are  needed  for  sleep,  paraldehyde,  sulphonal, 
trional,  chloralamide  and  veronal  are  preferable 
to  chloral  hydrate,  opium,  morphia  or  hyoscine. 
As  strength  is  regained  exercise  in  the  open  air, 
abundant  food  and  tonics  are  required.  Amenor- 
rhcea usually  requires  no  special  treatment,  but 
if  delayed,  emmenagogues  may  be  administered. 
It  is  important  to  warn  the  patient  and  her 
husband  as  to  the  risk  of  further  pregnanc3\ 

R.  P/S. 

THE    HEALTHY   INFANT 

Before  the  physician  leaves  a  case  of  mid- 
\vifery  he  should  examine  the  infant  to  see  if 
it  is  physically  perfect.  The  mouth,  the  hmbs, 
the  anus,  the  cord  and  the  prepuce  should 
receive  special  attention. 

If  it  is  found  normal,  he  should  instruct  the 
nurse  as  to  the  best  method  of  directing  its 
progress  day  by  day.  His  general  skill  is 
frequently  gauged  from  the  impression  he  makes 
in  respect  to  his  knowledge  of  infantile  condi- 
tions. A  woman  is  not  capable  of  appreciating 
the  value  of  aseptic  technique,  but  she  is  a 
shrewd  judge  of  the  welfare  of  her  child. 

Infantile  ailments  have  to  be  recognized  by 
diiierent  processes  from  those  which  lead  to  a 
diagnosis  of  ill-health  in  adults.  From  transi- 
tory signs  a  sufficient  knowledge  has  often  to 
be  obtamed  to  direct  treatment.  These  signs, 
too,  may  be  difficult  to  interpret.  Children  are 
exceedingly  fickle  in  health  and  often  change 
in  an  astonishingly  short  time  from  a  normal 
state  to  a  serious  illness.  Therefore  one  should 
be  guarded  in  prognosis  and  be  prepared  for 
disappointments.  The  history  the  mother  or 
nurse  supplies  is  frequently  distorted  by  a 
desire  to  hear  a  favourable  report.  Direct 
questions  concerning  food,  indigestion,  sweatmg, 
diarrhoea,  etc.,  \\\\\  often  prove  the  readiest 
means  of  extracting  the  required  information. 
Great  deference  should  be  paid  to  the  fears 
expressed  by  the  mother,  even  though  the 
child's  condition  does  not  appear  to  justify  her 
anxiety.  She  is  constantly  watching  it  and 
can  often  detect  the  finer  changes  which  may 
escape  the  doctor's  notice.  When  an  infant  is 
said  to  be  ailing,  make  the  mother  or  nurse 
undress  it.  The  excuse  may  be  urged  that  the 
child  has  just  gone  to  sleep  or  tha,t  the  day  is 
cold,  but  one  should  not  be  turned  aside  from 
one's  purpose  by  such  subterfuges.  The  ear 
should  be  placed  directly  to  the  chest,  for  this 
is  less  likely  to  make  the  child  cry  than  the  use 
of  the  stethoscope;  for  a  similar  reason,  auscul- 
tation should  precede  percussion.  Before  pro- 
ceeding to  a  description  of  the  unhealthy  infant, 
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t  is  necessary  to  have  a  clear  acquaintance  with 
he  characteristics  of  health. 

The  majority  of  children  are  born  healthy, 
ind  will  remain  so  if  not  neglected.  Even  women 
lying  from  phthisis  or  other  chronic  disease  will 
requently  be  dehvered  of  healthy  offspring. 

A  healthy  child  is  plump,  takes  the  breast 
)r  the  bottle  readily,  is  not  flatulent,  does  not 
'omit,  has  free  actions  of  the  bowels  four  to 
ive  times  in  the  twenty-four  hours,  has  a 
emperature  under  100°  F.,  voids  yellow,  di- 
gested and  inoffensive  faeces,  has  a  clean 
ongue  and  no  skin  eruption.  It  should  increase 
n  weight  about  seven  ounces  a  week,  though 
uch  increase  need  not  be  exactly  maintained, 
or  in  some  weeks  a  gain  of  only  one  or  two 
»unces  may  be  made  good  in  subsequent  weeks 
)y  a  much  larger  increase. 

A  child's  forehead  should  not  be  bathed  in 
)erspiration ;  sweating  usually  denotes  that  it 
s  too  heavily  clothed.  Finally,  the  condition 
if  the  anterior  fontanelle  is  an  important  guide. 
Ji  ill-health  it  is  sunk,  and  it  is  said  to  be  raised 
nd  tense  in  conditions  which  predispose  to 
onvulsions. 

The  first  three  days  of  hfe  exceed  aU  others 
Q  importance,  and  on  the  skill  of  management 
luring  this  time  will  to  a  large  extent  depend 
he  future  Avell-being  of  the  child. 

The  urine  should  be  passed  within  the  first 
welve  hours.  It  is  very  rare  that  this  does 
lot  happen,  though  nurses  frequently  assure 
ne  to  the  contrar3\  Scepticism  on  the  point 
s  allowable,  provided  no  spherical  tumour  (the 
•ladder)  can  be  discovered  by  sight  or  per- 
ussion  above  the  pubes.  If  in  doubt,  wash 
he  prepuce  with  cotton-wool  and  if  it  is  tight 
t retch  it  "w-ith  the  aid  of  a  sinus  forceps,  then 
(lace  the  infant  in  a  hot  bath  and  give  a  tea- 
poonful  of  cold  water,  for  such  means  almost 
nvariably  bring  about  the  desired  result. 
Should  this  fail,  and  should  the  bladder  tumour 
le  felt  or  seen,  a  No.  1  silver  catheter  must  be 
lassed. 

Meconium.  This  is  the  dark,  tarry  excretion 
hat  passes  from  the  child  for  the  first  twenty- 
our  hours  or  so.  If  it  does  not  come  away  the 
,nus  should  be  carefully  examined.  This  is 
>est  done  by  passing  a  thermometer  through 
he  sphincter — a  plan  which  will  readily  detect 
he  presence  of  an  imperforate  anus. 

Few  organs  of  the  body  spring  into  full 
.ction  at  once.  The  lungs  are  not  fully  inflated 
or  many  hours.  The  new  paths  of  the  circulat- 
ng  blood  take  time  to  become  completely 
stablished.  There  must  be  a  heat -regulating 
entre,  which  has  to  be  set  for  the  new  con- 
itions,  and  above  all  the  digestive  organs  need 
ime  to  develop  their  full  functions. 

A  child  should  be  encouraged  to  cry,  for  in 
his  Avay  the  lungs  are  best  mflated. 


It  is  a  mistake  to  wrap  the  child  up  in  too 
warm  a  maimer,  for  if  it  is  allowed  to  kick  in 
a  warm  room  without  much  covering  there  is 
no  fear  of  its  catching  cold. 

The  abuse  of  the  digestive  organs  is  a  common 
offence,  nurses  are  fond  of  dosing  the  new-bom 
with  castor  oil,  butter  and  sugar  or  some  other 
nostrum  equally  deleterious.  The  infant  needs 
little  or  no  nourishment  for  the  first  three  days. 
IMilk  does  not  enter  the  breast  until  then,  and 
the  health  of  the  child  will  be  best  promoted  by 
adhering  to  Nature's  rules. 

Colostrum  is  the  secretion  which  is  present 
in  the  breast  until  the  establishment  of  the 
milk.  It  contains  free  albumen,  fat  cells  and 
no  casein.  In  the  lower  animals,  and  almost 
certainly  too  in  human  beings,  it  contains  anti- 
gens, substances  capable  of  exciting  the  forma- 
tion of  antibodies  which  combine  mth  the 
constituents  of  normal  food.  Colostrum,  then, 
must  be  considered  a  most  important  factor  of 
normal  digestion,  and  the  new-born  child  should 
be  put  to  the  breast  twice  within  the  first  twenty- 
four  hours,  three  times  during  the  second 
twenty -four  hours,  and  on  the  third  day  regular 
meal  hours  should  be  insisted  on,  every  three 
hours  during  the  daytime  counting  from  the 
beguining  of  one  meal  to  the  beginning  of  the 
next.  There  should  be  only  one  meal  given  at 
night,  with  an  interval  of  five  hours  before  and 
after  it. 

The  infant  starts  its  career  with  an  excess 
of  blood  in  its  body,  or  should  do  so,  for  if  the 
cord  is  not  severed  before  it  has  ceased  to 
pulsate,  the  amount  of  blood  in  the  body  above 
the  normal  is  estimated  at  three  ounces.  This 
excess  will  satisfy  the  child's  needs  for  the  first 
three  da  vs. 

Early  and  abundant  secretion  of  milk  is  a 
frequent  source  of  indigestion,  and  if  present 
care  should  be  taken  to  see  that  the  child 
partakes  of  it  sparingly. 

In  other  cases  the  milk  does  not  appear  until 
the  fourth  or  fifth  day,  and  this  late  appearance 
often  accompanies  a  mild  condition  of  sepsis. 
Again,  towards  the  end  of  the  first  week  the  milk 
secretion  often  becomes  scanty,  and  many 
children  are  mistakenly  taken  from  the  breast 
under  the  impression  that  the  milk  has  dried 
up.  Patience  and  a  plentiful  supply  of  fluid 
will  cause  re-estabhshment  of  the  flow,  as  a 
rule,  within  thirty-six  hours.  Children  should  be 
weakened  up  to  be  fed,  and  cryuig  or  crossness 
is  not  to  be  considered  as  an  indication  for 
feeding  outside  the  regular  hours. 

Should  the  child  fall  to  sleep  Avhilst  nursing, 
it  must  be  immediately  removed  and  put  back 
in  its  cot,  nor  should  it  be  again  fed  until  the 
next  meal  hour  is  due.  It  possibly  may  be 
hungry  before  this,  but  a  httle  hunger  will 
prove    beneficial    and    will    rapidly    train    the 
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infant  into  a  regular  mode  of  existence.  It  is 
known  that  the  digestive  juices  are  secreted 
wath  periodical  constancy'  and  that  digestion 
cannot  be  carried  on  as  a  continuous  effort. 
The  child,  then,  who  is  fed  irregularly  and  too 
frequently  must  eventually  suffer  from  the 
violation  of  these  well-known  physiological  laws. 

Upon  digestion  depends  health,  upon  disci- 
pline stability  of  character,  and  the  foundation 
stones  of  these  cannot  be  laid  too  earty. 

Method  of  Breast  Feeding.  When  the  mother  j 
is  in  bed  she  turns  on  the  side  of  the  breast 
which  is  to  be  used  and  holds  the  nipple  between 
her  first  and  second  finger  to  direct  it  into  the 
infant's  mouth.  The  nipple  should  have  been 
previously  washed  with  pledgets  of  cotton-wool  ' 
soaked  in  clean  warm  water.  Care  must  be 
taken  not  to  press  the  child's  nose  against  the 
breast,  for  if  this  is  done  it  cannot  breathe 
freely  while  sucking,  and  such  discontinuance 
is  often  wronglv  attributed  to  a  weakness  on  its 
part.  The  child  should  be  put  to  one  breast 
only  for  a  feed.  The  other  breast  is  used  for  j 
the  next  feed.  TA^dns  should  have  one  breast 
each,  and  if  there  is  not  sufficient  nourishment 
for  both  the  meals  may  be  supplemented  by 
bottle  diet,  for  the  objection  to  mixed  feeding 
has  no  true  basis. 

A  child  has  a  tendency  to  sleep  by  day  and 
be  wakeful  by  night ;  the  tendency  must  be 
counteracted  from  the  first,  for  if  its  imj3or- 
tunities  are  yielded  to  and  an  irregular  meal 
be  given,  it  becomes  a  very  difficult  matter  to 
correct  the  error  aftenvards. 

The  mother  should  be  careful  to  note  the 
length  of  time  for  which  the  cliild  nurses,  and 
it  may  be  left  on  the  breast  until  it  goes  to 
sleep  or  until  it  desists  of  its  own  accord,  pvo- 
vided  that  no  part  of  the  meal  is  possetted. 
Such  regurgitation  clearl}^  shows  that  the 
stomach  has  been  overloaded  and  indicates  that 
a  shorter  time  of  nursing  should  be  given  in 
the  future. 

Many  infantile  complaints  are  attributable  to 
sore  and  infected  nipples.  To  avoid  maceration 
of  the  epithelium  the  nipples  should  be  washed 
with  warm  water  and  after  nursing  dried  off  ! 
with  spirit  or  eau-de-Cologne.  If  they  crack, 
the  application  of  solution  of  nitrate  of  silver, 
friar's  balsam,  or  glycerine  of  tannic  acid  may 
be  usefully  applied  to  promote  healing.  A  nipple 
shield  is  a  great  advantage  in  such  cases. 

The  nipples  may  be  depressed,  yet  it  is 
astonishing  how  a  baby  ^nll  draw  them  out. 
The  action  of  the  infant's  mouth  is  rather  to 
press  back  the  tissues  away  from  the  nipple 
than  to  draw  it  out.  This  action  the  mother 
can  also  aid  by  pulhng  back  the  tissues  mth  her 
fingers  or  pressing  them  back  ^^ith  an  umbrella 
ring.  If  these  methods  fail  a  nipple  shield 
should  be  used. 


Nursing  women  eat  too  much,  as  a  rule,  and 
constant  feeding  is  most  injurious  to  their 
digestion.  Regular  meals,  with,  intervals  of 
four  to  five  hours,  should  be  insisted  on.  The 
bowels  should  be  kept  regular,  and  a  small 
quantity  of  fruit  or  green  vegetables  does  not 
appear  to  have  any  harmful  effect  on  the  child. 

More  fluid  should  be  given  if  the  milk  runs 
short,  and  many  recommend  stout,  beer  or  milk 
to  increase  the  flow.  Water  ansAvers  the  pur- 
pose equally  well  and  is  not  so  likely  to  interfere 
with  appetite. 

Much  excitement  and  the  constant  visitation 
of  friends  is  harmful  to  the  nursing  mother. 
She  frequently  hears  the  statement  made  that 
she  cannot  nurse,  that  she  is  too  delicate,  or 
that  it  v.'iU  interfere  with  the  pursuit  of  her 
social  obligations.  The  monthly  nurse  not 
infrequently  behoves  that  a  flatulent  or  crying 
child  is  the  result  of  an  insufficient  food  supply. 
Emally  a  nervous  woman  may  find  nursing 
very  painful.  These  suggestions  should  not 
readily  be  yielded  to,  for  it  is  rare  to  find  breast 
milk  actually  disagreeing.  It  is  better  to  nurse 
even  for  a  week  than  not  at  all,  better  not 
only  for  the  child,  but  also  for  the  mother. 

Care  should  be  taken  in  the  administration 
of  drugs,  for  many  substances,  such  as  bella- 
donna, opium,  iodide  of  potassium  and  cathartic 
drugs,  are  excreted  by  the  milk  and  upset  the 
digestion  and  temper  of  the  infant. 

Nursing  should  not  be  permitted  in  women 
who  have  phthisis  or  heart  disease,  with  sepsis, 
interstitial  mastitis,  or  marked  ansemia,  or  by 
Avomen  who  are  insane,  whilst  those  who  have 
to  Avork  for  their  hving  often  find  it  impossible 
to  bring  up  a  child  othermse  than  by  artificial 
means. 

The  flow  of  milk  can  be  almost  entirely 
stopped  by  placing  a  tight  binder  around  the 
chest  shortly  after  delivery.  Nurses  attach 
great  importance  to  cere  cloths  consisting  of 
linen  on  which  is  spread  yeUow  wax  one  part, 
olive  oil  eight  parts.  Belladonna  liniment  is 
also  credited  -ndth  much  power  in  preventing 
the  formation  of  milk.  The  free  administration 
of  saluies  and  the  curtailment  of  fluid  are 
valuable  adjuncts.  When  the  breasts  become 
very  painful,  rehef  mil  folloAv  the  removal  by 
suction  of  a  small  quantity  of  secretion,  one  or 
two  drachms.  The  breast  should  never  be 
emptied  in  this  Avay,  for  the  elastic  pressure 
exerted  by  the  tense  skin  is  of  great  importance 
in  determining  the  disappearance  of  milk. 

Children  that  must  be  Spoon-fed.  (!)  Un- 
developed and  premature  children.  (2)  Cliild- 
ren  with  cleft  palate  and  bad  harehp.  (3) 
Children  mth  syphihtic  or  painful  ulceration 
around  the  mouth. 

Wet  nurses  are  now  hard  to  obtain,  but  at 
times  their  services  are  still  available.     They 


BSTETRICS 


948 


EARLY  ARTIFICIAL  FEEDING 


lould  come  from  respectable  households,  and 
Lould  be  able  to  show  a  healthy  infant  of  an 
:,e  not  far  removed  from  that  of  the  child 
ho  is  to  be  cared  for.  They  must  be  free 
om  all  suspicion  of  disease,  with  no  marks 
;  ulceration  on  the  throat  or  on  the  legs ;  their 
■eth  should  be  sound  and  their  habits  orderly. 
hese  -women  should  undergo  a  medical  ex- 
nination  before  being  hired,  and  a  Wasser- 
ann's  reaction  should  prove  negative. 
Artificial  Feeding.  Coav's  milk  is  the  most 
)nvenient  food  for  infants  after  human  milk. 
;  differs  essential^  from  the  latter. 
Cow's  milk  contains  two  or  three  times  as 
luch  proteid,  which  occurs  in  tAvo  forms, 
iseui  and  soluble  proteid. 
Casein  is  a  phosphorus  combined  A^ith  lime 
id  albumin.  It  is  not  coagulated  b^^  heat, 
it  is  thrown  down  in  the  form  of  curd  by  acid 
'  rennin. 

The  soluble  proteids  are  the  most  readily 
gested  of  all  forms  of  albumm.  They  are 
'esent  in  relatively  greater  amount  in  human 
tan  in  cow's  milk. 

Sugar  occurs  as  lactose  in  both,  but  in  human 
ilk  it  is  two  to  three  times  more  abundant 
lan  in  cow's  milk. 

The  amount  of  fat  is  about  the  same,  but 
iman  milk  contains  a  greater  proportion  of 
,t  Avith  a  loAV  melting-j)oint,  and  therefore  a 
'eater  digestibiHty. 

Lecithin,  a  constituent  of  nerve  structures, 
greater  in  amount  in  human  than  in  coav's 
ilk. 

Human  milk  contains  citric  acid  and  coav's 
ilk  does  not.  Human  milk  is  also  alkaline 
:  faintty  acid  in  reaction  and  quite  sterile. 
Cow's  milk  is  acid  in  reaction  from  the  bacteria 
contains,  Avhich  may  amount  to  tAAo  hundred 
illions  per  c.c.  Ea^cu  Avhen  obtained  by  the 
ost  up-to-date  aseptic  methods  a  limit  of 
\elA'e  thousand  bacteria  per  c.c.  is  permitted. 
But  aboA-e  and  beyond  these  chemical  dis- 
uctions  there  are  more  subtle  differences  to 
3  noted.  XeAA'ly  bom  animals  are  poorly 
ipplied  Avith  complement  and  antibodies  to 
lable  them  to  repel  germ  invasion  or  to 
ssimilate  food.  The  early  milk  of  a  coav  is 
ch  in  antigens,  substances  capable  of  exciting 
le  formation  of  antibodies  in  the  calf. 
Again,  it  is  impossible  to  rear  guinea-pigs 
eaned  from  the  first,  but  after  they  have 
ickled  the  mother  for  three  or  four  days  they 
m  be  most  successfully  reared  by  artificial 
lethods.  Experience  makes  us  attach  a  similar 
iiportance  to  colostrum  and  early  milk  in 
fomoting  the  Avell-being  of  the  infant. 
From  Avhat  Ave  have  said  it  is  obvious  that  to 
.ter  cow's  milk  so  as  to  make  it  resemble 
imian  milk  is  a  difficult  and  unsatisfactory 
roblem. 


The  curd  of  coav's  milk  is  in  larger  and 
harder  masses  than  that  of  human  milk.  Barley 
AA^ater  mechanically  divides  up  the  curd. 
Citrate  of  soda,  one  grain  to  ev^ery  ounce  of 
milk,  or  the  use  of  Hme  Avater  as  a  diluent, 
exercises  a  similar  effect  and  makes  the  curd 
more  flocculent. 

The  less  coav's  milk  is  alloAved  to  stand  and 
the  fresher  it  is  the  less  acid  it  A\ill  be.  Rapid 
cooling,  cleanly  milking,  and  collection  in  sterile 
and  coA'ered  A^essels  are  all  important  factors 
in  its  usefulness  as  a  food. 

Young  infants  as  a  rule  thrive  well  on  the 
folloA\ing  milk  modification — 


Lime  Water  . 

•               • 

1 

tablespoonful 

Top  Cream    . 

•               • 

2 

a                       i 

Milk       . 

,               , 

3 

„ 

Solution  of  Sugar 

of  Milk 

3 

)  > 

Citrate  of  Soda 

•               • 

2 

grains. 

-  Solution  of  sugar  of  milk  is  made  by  addmg 
three  ounces  of  milk  sugar  to  a  pint  of  hot  water. 
This  can  be  kept  in  a  clean  bottle  and  used  as 
required.  The  proper  proportion  of  citrate  of 
soda  can  be  added  to  it  if  desired. 

If  the  mUk  supply  is  doubtful,  pasteurization 
for  ten  minutes  should  be  adopted.  This 
mixture  may  require  certain  modifications  in 
respect  to  the  amount  of  cream,  sugar,  milk 
i  or  lime  Avater,  and  AAdth  this  reservation  the 
!  mixture  aaIU  be  found  most  satisfactory  for 
children  up  to  fiA^e  or  six  A^'eeks  old. 

Barley  Avater  may  be  substituted  for  lime 
Avater.  It  is  made  by  addmg  tAvo  teaspoonfuls 
:  of  Avell-Avashed  pearl  barley  to  a  pmt  of  AAater, 
boiled  doAvn  to  three-quarters  of  a  pint  and 
strained.  It  must  be  freshly  made  morning 
and  evening. 

Lime  Avater  is   a  saturated  solution.     It  is 

made  by  shaking  up  unslaked  lime  AA'ith  Avater 

;  in   a   clean    bottle   and   then   pouring   oft'   the 

I  supernatant   clear  fluid.      There  is   a   popular 

I  belief     that    this    lime    forms    an    important 

constituent  of  the   bones,  but  for  such   belief 

there  is  no  foundation.     In  the  first  place  it  has 

I  ncA'er  been  shoA\ai  that  animal  protoplasm  can 

assimilate    salts   of   lime   in   this    crude   form, 

I  and  secondly  there  is  much  more  lime  combined 

in  casein  than  in  lime  water. 

Cream  that  has  been  centrifugalized  at  the 
dairy  contains  betAveen  betAvcen  forty  and  forty- 
fiA^e  per  cent,  of  fat.  If  the  centrifugalized 
cream  cannot  be  obtained,  good  milk  placed 
in  an  open  boAvl  Avill  produce  on  its  top  layer 
a  cream  containing  fifteen  per  cent,  of  fat. 

For  children  a  month  old  and  older,  undiluted 
milk  is  a  \-ery  suitable  and  satisfactory  food, 
but  it  is  not  to  be  recommended  unless  care 
and  intelligence  is  possessed  by  those  AA^ho 
employ  it.  Cow's  milk  Avhen  pure  Avill  give  the 
right  amount  of  fat,  and  Avhen  a  little  sugar 
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is  added  it  will  also  contain  the  proper  propor- 
tion of  carbohydrates.  It  is  not  so  rich  in 
soluble  albumin  as  human  milk,  and  contains 
casein  in  excess.  The  disadvantage  of  this 
excess  has  been  much  exaggerated,  for  it  will 
be  found  that  it  can  pass  away  in  the  stools 
^nthout  inconvenience  or  harm.  The  stools 
are  large,  and  often  whitish,  but  this  matters 
nothing  so  long  as  the  infant  is  well.  The  unused 
curd  stimulates  the  intestines,  so  that  constipa- 
tion is  rarely  encountered.  It  is  ad\'ised  that 
this  milk  be  sterihzed  by  a  process  which  lasts 
for  forty  minutes.  We  have  alwaj's  followed 
this  rule  until  the  child  is  three  months  old, 
but  then  have  gradually  diminished  the  period, 
for  the  nutritive  value  of  milk  is  much  impaired 
by  prolonged  sterilization,  and  we  have  not  seen 
a  satisfactory  explanation  offered  as  to  its 
absolute  necessity.  This  milk  is  made  a  more 
suitable  food  by  the  addition  of  citrate  of  soda 
in  the  proportion  of  two  grains  to  the  ounce ; 
if  given  in  larger  quantities  the  milk  turns 
bro^Mi  from  the  formation  of  caramel. 

Sufficient  nourishment  is  obtained  from  a 
comparatively  small  quantity  of  this  food.  It 
has,  therefore,  no  tendency  to  dilate  the 
stomach,  and  the  gastric  juice  is  poured  out  in 
full  concentration  to  perform  the  work  of 
digestion  satisfactorily.  Children  fed  in  this 
way  -ttill  suffer  from  thirst  if  water  is  not  given 
towards  the  end  of  the  digestive  process. 
Water  either  cold  or  warm  is  a  very  useful 
adjunct  to  all  forms  of  feeding,  and  it  should 
be  offered  to  every  crying  cliild  on  the  suppo- 
sition that  it  may  possibly  be  suffering  from 
thirst.  Children  too  frequently  fed  often  suffer 
from  a  paucity  of  fluid  in  the  system,  for  the 
too-frequent  feeding  causes  regurgitation  of 
fluid,  and  it  is  the  more  watery  portions  of  the 
food  that  are  regurgitated.  The  times  of  feed- 
ing, too,  may  Math  advantage  be  extended 
when  whole  milk  is  employed.  From  a  very 
extended  experience  we  can  fearlessly  assert 
that  there  is  no  more  satisfactory  method  of 
artificial  feeding  in  vogue  than  this.  Children 
look  well,  increase  steadily  in  weight,  have  firm 
flesh,  sleep  well,  are  not  cross  or  fretful,  are 
neither  subject  to  cramp  or  constipation,  and  do 
not  become  loaded  ^\-ith  unhealthy  fat.  It  is  not, 
however,  a  plan  that  should  be  blindly  persisted 
in,  in  spite  of  consequences.  It  is  also  a  mis- 
take to  start  abruptly  on  such  a  hne  of  feeding ; 
the  child  should  be  gradually  accustomed  to 
it  by  giving  one  such  meal  a  day  at  first  and 
then  increasing  to  two  and  so  on  after  some 
time. 

The  type  of  bottle  to  be  used  is  of  immense 
importance,  and  we  have  a  strong  prejudice 
against  those  which  contain  vulcanite  valves 
or  those  \xith.  long  rubber  tubes  attached  or 
shaped  in  a  manner  that  is  difficult  to  clean. 


When  milk  is  pasteurized  or  sterilized  it  is 
best  to  feed  directly  out  of  the  bottle  which  is 
a  part  of  the  sterihzing  apparatus. 

Pasteurization  does  not  render  the  milk  germ 
free.  It  does  not  kiU  spores,  and  in  some 
instances  babies  have  died  of  acute  enteritis  due 
to  germ-contaminated  milk  which  had  been 
pasteurized.  These  cases  are  very  rare,  and 
it  is  an  undoubted  fact  that  large  numbers  of 
the  most  deleterious  bacteria  are  rendered  inert 
by  the  method,  and,  speaking  generaUj",  the 
smaller  the  dose  of  bacteria,  the  less  destructive 
is  their  action. 

Method  of  Pasteurization.  There  are  a  num- 
ber of  appliances  on  the  market  for  the  purpose 
of  pasteurizing  and  sterihzing  on  both  a  large 
and  small  scale.  The  Soxhlet  is  a  good  example 
of  the  latter.  It  consists  of  a  cruet-stand 
which  holds  ten  bottles  and  it  fits  into  a  sauce- 
pan. The  milk  or  mixture  is  poured  into  the 
bottles,  one  feed  in  each,  which  will  mean 
between  two  and  a  half  and  five  ounces  the  first 
six  months,  and  between  five  and  ten  ounces 
the  second  six  months.  Cover  the  mouth  or 
each  bottle  "with  the  little  rubber  cap.  Pour 
water  into  the  saucepan  until  the  bottles  are 
three-quarters  immersed.  Then  raise  the  water 
to  boiling-point.  The  milk  does  not  itself  boil. 
It  only  attains  to  a  temperature  of  160°  to 
170°  F.  at  the  end  of  ten  minutes.     The  mixture 

'  is  kept  in  the  boHing  water  for  ten  minutes, 
for  a  longer  exposure  diminishes  its  nutritive 
quahties  by  raising  its  temperature  nearer  to 
the  boiling-point.  For  the  first  three  months 
whole  milk  is  kept  in  the  boiling  water  for 
forty  minutes,  thus  being  sterihzed,  that  is, 
raised  to  the  boiling-point.  A  quarter  of  an 
hour  suffices  after  the  third  month.  It  is  best 
to  prepare  the  milk  morning  and  evening. 
The  rubber  cap,  which  gets  sucked  a  httle  into 
the  mouth  of  the  bottle  as  the  latter  cools, 
keeps  the  air  from  the  contents.  Cool  the  milk 
rapidly  by  plunging  the  bottles  into  cold  water. 
Bottles  are  apt  to  crack  if  very  hot  and  plunged 
immediately  into  cold  water.  Keep  them  in  a 
cool  place. 

i  When  the  child  is  to  be  fed  the  nurse  takes 
one  bottle,  warms  the  milk  in  it  by  putting 
the  bottle  in  warm  water,  removes  the  cap, 
and  with  clean  fingers  fits  on  a  rubber  teat. 
These  rubber  teats  she  scrubs  inside  and  out, 
boils  preferably  before  each  feed,  but  at  least 
once  a  day,  and  keeps  in  soda  solution.     The 

:  child  is  fed  straight  from  the  bottle.  There  is, 
of  course,,  no  air  vent,  but  it  manages  its  feed 
successfull}',  letting  go  of  the  teat  occasionally 
to  let  air  enter.  If  it  seems  to  have  difficulty, 
see  whether  the  hole  in  the  teat  is  large  enough. 
Feeding  by  the  bottle  takes  a  long  time,  some- 
times up  to  half  an  hour,  but  this  is  not  a  dis- 
advantage.    It    must    always    be    fed,    never 
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[lowed  to  suck  the  bottle  in  its  cot,  sleep, 
ake  and  suck  again. 

The  first  teeth  appear  about  the  sixth  month, 
re  then  thicken  the  niilk  Avith  a  Uttle  infant 
)od,  preferably  Mellin's,  Benger's,  or  Frame 
)od.  Put  a  teaspooonful  in  a  saucepan  with 
)me  milk  and  boil  for  five  minutes.  Add  the 
lickened  compound  to  the  bottle  contents, 
'rom  the  eighth  to  the  tenth  month  we  wean 
le  baby  from  the  breast  or  bottle. 

The  mothers  of  poor  children  are  unable  to 
lake  the  mixture  we  advocate,  or  to  buy  a 
oxhlet's  sterilizer.  Give  them  a  bottle  of 
itrate  of  soda,  and  they  can  buy  some  Demerara 


lagar. 


After  the  second  day,  then,  such  children 
ave  as  artificial  diet — 

Milk       .       .       .     1|  ounce 

Barley-water      .3       ,, 

Demerara  Sugar.     One  smoothed  teaspoonful 

Citrate  of  Soda  .     A  pinch. 

liey  can  put  the  mixture  in  an  ordinar}''  bottle 
nd  put  the  bottle  into  a  saucepan  of  cold  water, 
'hen  boil  the  water  in  the  saucepan  for  ten 
linutcs.  If  this  caimot  be  managed  they  can 
ut  the  feed  in  a  small  saucepan,  heat  until 
he  milk  rises  (170°),  and  then  let  it  cool  rapidly 
y  putting  the  saucepan  in  cold  water.  The 
lixture  should  be  kept  in  a  clean  corked  bottle 
ut  to  stand  in  cold  water.  E.  H.  T. 

THE   UNHEALTHY    INFANT 

(Under  this  heading  only  those  affections 
rhich  come  more  especially  under  the  ken  of 
he  obstetrician  will  be  dealt  with.) 

Infantile  ailments  prove  a  great  difficulty  to 
he  young  practitioner,  and  he  is  frequently 
onsultcd  when,  so  far  as  he  can  see,  no  abnor- 
nality  is  present. 

Occasionally  the  instinctive  fears  of  the 
iiothcr  prove  a  better  index  to  disease  than 
he  knowledge  of  the  most  careful  physician, 
)ut  much  more  frequently  it  is  neglect  to  fully 
I  vail  himself  of  all  the  well-known  channels  of 
cnowledge  which  leads  him  to  disastrous  errors 
>f  prognosis  and  brings  discredit  on  the  pro- 
ession.  A  systematic  examination  of  every 
>ick  child  will  be  the  best  means  of  avoiding 
jross  blunders. 

The  nurse  should  undress  the  child  before  a 
ii"e,  for  without  this  precaution  it  is  impossible 
;o  make  a  thorough  examination.  Inspection 
vill  show  many  abnormal  conditions,  rashes 
)n  the  skin,  pemphigus  on  the  palms  and  soles, 
:edness  of  the  buttocks,  umbilical  or  inguinal 
lernias,  deformities,  protruding  abdomen  and 
the  presence  of  snuffles,  of  parched  skin  or 
fittenuated  muscles.  The  anterior  fontanelle 
should   be  pressed   on,   the   mouth   should   be 


opened  and  the  fauces  explored,  the  condition 
of  the  nose  must  be  observed,  and  the  abdomen 
palpated,  whilst  of  course  auscultation  and 
percussion  constitute  a  part  of  the  routine  in  all 
examinations. 

The  child's  weight  should  be  carefully  in- 
quired into.  Progressive  increase  does  not 
always  imply  perfect  health,  but  in  the  presence 
of  steady  decrease  ill-health  may  with  con- 
fidence be  prognosticated.  Inquire  carefully 
into  the  condition  of  the  bowels  and  examine 
the  napkins,  which  should  have  been  kept  for 
inspection.  If  the  stools  are  green,  lumpy, 
contain  much  mucus  or  curd,  possess  a  sour  or 
offensive  odour,  or  are  white  and  waxy  in 
consistence,  the  infant  is  certainly  not  in  good 
health. 

The  urine  should  not  stain  the  napkin  deeply, 
if  it  does  it  means  that  the  child  is  not  getting 
enough  water  or  is  feverish.  A  thermometer, 
if  placed  in  the  groin,  will  accurately  record 
the  temperature.  This  should  be  not  over 
99°  F. ,  but  transitory  and  slight  causes  are  able 
to  make  it  suddenly  rise.  High  temperatures 
have  not  the  significance  in  infants  that  they 
have  in  adults.  The  hours  of  feeding,  as  well 
as  the  variety  and  amount  of  food  taken,  must 
be  carefully  inquired  into  and  questions  asked 
to  find  out  whether  the  child  sleeps  well,  is  cross, 
is  flatulent,  or  whether  it  vomits  curds  or 
possets  its  food. 

An  examination  on  these  lines  will  enable  us 
to  gain  a  sound  notion  as  to  the  cause  of  the 
ill-health.  In  the  majority  of  cases  there  is 
some  mismanagement.  If  an  error  of  manage- 
ment is  discovered,  rules  for  future  guidance 
must  be  laid  down  Avith  precision.  They  should 
be  given  with  a  confidence  that  will  compel 
respect,  for  many  mothers  study  the  question 
of  baby  management  in  small  handbooks  and 
endeavour  to  guide  rather  than  be  guided  by 
the  doctor. 

The  chief  causes  of  ill-health  will  be  found  in 
defects  of  diet.  Food  may  be  unsuitable,  it 
may  be  too  strong,  too  weak,  given  in  wTong 
quantities,  too  frequently  administered,  or 
the  child  may  gulp  it  down  too  rapidly.  Mis- 
management in  other  respects  must  also  be 
taken  into  consideration.  It  frequently  happens 
that  the  child  is  kept  too  much  under  the  bed- 
clothes and  in  impure  air,  it  may  be  kept  too 
warm,  or  may  have  some  general  disease. 

If  the  food  given  is  too  strong  the  child  will 
probabh'  suffer  from  gastric  trouble.  It  will 
posset  or  regurgitate  food  immediately  after 
being  fed,  and  will  also  throw  up  curds  and 
whey  throughout  the  intervals  between  the 
feeds.  It  will  suffer  from  cramps  and  frequent 
attacks  of  loud  crying.  If  the  vomited  matter 
is  chiefly  of  the  consistence  of  whey,  constipa- 
tion with   flatulence  and  continuous  thirst  will 
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probably  be  found,  or  the  curds  may  set  up 
intestinal  irritation,  causing  looseness  of  the 
stools  or  diarrhoea;  the  napkins  will  show  the 
undigested  character  of  the  food. 

If  the  child  be  fed  on  the  breast,  symptoms 
such  as  these  are  sure  indications  that  a  less 
quantity  of  milk  should  be  given  and  at  longer 
intervals.  To  make  these  conditions  certain 
the  nursing  should  be  regulated  by  the  clock, 
and  feeds  of  ten  minutes,  seven  minutes,  or 
five  minutes  insisted  on  until  health  is  restored. 
If  bottle-fed,  the  same  rules  hold  good,  and  some 
one  or  all  of  the  ingredients  mixed  in  the  meal 
will  require  to  be  diminished. 

It  is  a  good  plan,  too,  to  let  a  meal  be  occa- 
sionally missed  and  to  offer  the  infant  as  much 
water  as  it  cares  to  consume. 

Children  of  the  well-to-do  seldom  suffer  from 
hunger,  though  there  frequently  is  grave 
deficiency  in  some  special  item  of  necessary 
food.  A  starved  child  has  a  characteristic 
appearance,  it  is  pale,  wrinkled  and  emaciated, 
has  sunken  eyes  and  retracted  abdomen, 
whines,  is  constipated,  but  not  flatulent,  and 
does  not  vomit. 

A  careful  examination  of  the  breast  and  the 
use  of  the  breast  pump  will  reveal  a  paucity  of 
milk,  and  should  there  be  plenty  of  secretion  it 
must  be  gathered  in  a  bottle  and  chemically 
examined.  Deficiency  in  fat  is  by  no  means  an 
uncommon  defect  of  human  milk. 

Bottle-fed  children  of  the  poor  frequently 
illustrate  the  condition  of  starvation  due  to 
lack  of  quality  rather  than  quantity  of  the  food 
given.  All  such  deficiencies  should  be  carefully 
sought  for  and  remedied  without  delay. 

Irregularity  in  the  times  of  feeding  is  a 
common  error.  Some  mothers  put  the  infant 
to  the  breast  whenever  it  cries.  The  food 
quiets  it  for  a  time.  Later  it  cries  again  and  is 
fed.  This  irregularity  of  feeding  must  end  in 
stomach  derangement.  Rest  in  the  cot  after 
feeding  should  be  insisted  on,  and,  lastly, 
greedy  children  can  be  prevented  from  gulping 
the  milk  by  either  squeezing  the  nipple  or 
diminishing  the  hole  in  the  rubber  teat. 

We  have  little  control  over  the  constituents 
of  the  mother's  milk.  If  it  is  too  rich  something 
may  be  done  by  lessening  the  diet,  keeping  the 
bowels  well  open,  and  insisting  that  more  water 
be  drunk.  Deficiency  of  fat  can  be  made  up 
by  giving  cod-liver  oil  to  the  infant,  and  if  it  is 
impoverished  in  other  respects  the  natural  food 
may  be  supplemented  by  one  or  more  bottles, 
for  there  is  no  disadvantage  whatsoever  in 
mixed  feeding. 

In  hot  summer  weather  breast  milk  is  very 
likely  to  be  deficient  in  its  watery  constituent?. 

With  bottle  feeding  we  have  much  more 
control  over  the  different  constituents  of  diet, 
and  should   a   child  waste  or  not  increase  in 


weight  from  week  to  week,  should  it  be  flatu- 
lent, cramped,  wakeful  and  fretful,  vomit,  be 
constipated  or  suffer  from  diarrhoea,  it  is 
reasonable  to  assume  that  it  is  the  victim  of 
grave  defects  of  diet,  the  alteration  of  which 
must  be  our  first  care.  The  diluent  may  be  at 
fault.  If  children  fed  on  barley  water  are 
permitted  to  become  constipated  they  will 
suffer  from  flatulent  dyspepsia  due  to  fermenta- 
tion. 

Lime  water  may  be  substituted  if  there 
are  symptoms  of  gastritis.  Lime  water  inter- 
feres with  the  formation  of  rennin  curd,  and 
the  stomach  is  therefore  relieved  by  a  diminu- 
tion in  the  amount  of  casein  thrown  down.  One 
or  two  grains  of  bicarbonate  of  soda  have  often 
a  salutary  effect.  They  combine  with  excessive 
hydrochloric  acid  and  by  so  doing  render  the 
clot  more  digestible.  Rice  water  is  serviceable 
when  there  is  any  tendency  to  looseness  of  the 
bowels ;  oatmeal  water  when  there  is  constipa- 
tion. Oatmeal  water  is  made  in  the  same  way 
as  barley  water.  Rice  water  is  made  by  boiling 
a  teaspoonful  of  rice  in  a  pint  of  water  for  ten 
minutes  and  straining.  Finally,  plain  water 
is  often  the  best  diluent. 

Fat  may  be  in  excess  or  deficient  in  quantity ; 
the  former  will  make  its  presence  known  by 
loss  of  appetite,  vomiting,  and  greasy,  white 
smears  in  the  stools.  These  white  masses  are 
sometimes  mistaken  for  casein  curd. 

With  bottle-fed  children  deficiency  of  fat  is 
more  often  experienced,  and  this  deficiency 
causes  constipation  and  loss  of  weight,  or  failure, 
at  all  events,  to  steadily  increase  in  weight. 

It  is  often  advised  to  add  cream  or  butter  to 
the  diet  of  such  infants,  but  unless  cream  can 
be  obtained  fresh  and  from  a  pure  milk  supply, 
cod-liver  oil  is  a  better  fat  to  use.  As  for  butter 
— it  has  no  advantage  over  cod-liver  oil. 

There  may  be  too  much  or  too  little  sugar  in 
the  diet.  Cane  sugar  is  very  liable  to  ferment 
in  the  intestines,  and  flatulence,  with  frequent 
crying  attacks,  will  occur  if  this  is  in  excess. 
Children  fed  with  excess  of  sugar  are  pale  and 
flabby,  sleep  badly  and  have  protruding  abdo- 
mens. Symptoms  such  as  these  are  often  noted 
in  babies  who  are  fed  on  some  forms  of  condensed 
milk.  A  diminished  sugar  supply  leads  to 
constipation.  Sugar  of  milk  is  the  form  in 
which  this  carbohydrate  is  usually  advised, 
but  clean  Demerara  sugar  or  glucose  in  the 
form  of  honey  or  treacle  seem  to  be  equally 
serviceable  and  are  much  to  be  preferred  to 
cane  sugar. 

Casein  is  the  curd  which  is  thrown  down  by 
rennin  or  acid  from  milk.  It  is  a  combination 
of  phosphorus  and  calcium  with  albumin  and 
is  necessary  for  growth.  It  readily  combines 
with  hydrocliloric  acid  to  form  paracasein,  a 
compound  which  requires  pepsine,  with  active 
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tomach  peristalsis,  for  its  digestion.  When 
>eri3talsis  fails  in  consequence  of  an  overloaded 
md  tired  stomach,  paracasein  hydrochloride 
s  formed,  and  this  forms  a  very  tough  and 
ndigestible  curd.  The  lesson  to  be  learned 
rom  these  facts  is  that  a  due  interval  should 
3e  allowed  between  the  infant's  meals,  so  as  to 
Dermit  the  stomach  to  empty  itself  and  rest 
rom  its  exertions.  Such  rest  cannot  be  pro- 
cured save  by  allowing  intervals  of  three  hours, 
vith  even  a  longer  rest  at  night. 

It  is  not  important  to  discover  the  precise 
imount  of  casein  which  can  be  assimilated,  for 
:he  infant's  digestive  apparatus  has  the  power 
)f  passing  on  unchanged  the  excess.  For  this 
'eason  we  think  that  too  much  stress  has  been 
aid  on  the  dilution  of  milk  in  order  to  diminish 
:he  amount  of  casein.  Children  thrive  well 
when  fed  on  a  whole-milk  diet. 

In  rare  cases  it  may  be  advisable  to  diminish 
:he  amount  of  casein  which  has  to  be  dealt 
A'ith  by  the  stomach.  This  may  be  done  by 
increasing  the  amount  of  diluent,  by  substituting 
ivhey  in  part  for  the  milk  taken,  by  peptonizing 
:he  food,  by  giving  citrate  of  soda,  or  by  feeding 
Dn  certain  patent  foods  w^hich  are  free  from 
:asein. 

\Miey  contains  less  than  one  per  cent,  of 
3asein,  it  also  contains  less  fat  than  milk  and 
?an  be  given  in  the  following  mixture — 


Whey     .... 
Gravity  Cream 
Lime  Water    . 
Citrate  of  Soda 
Solution  of  Sugar  of  Milk 


li  oz. 


1 

2 
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ind to  this  with  advantage  may  be  added  from 
five  to  ten  grains  of  glidine.  Gratifying  im- 
provement will  often  follow  from  a  diet  such  as 
this  in  cases  where  the  stomach  has  become 
intolerant  to  the  previously  given  food. 

Some  children  do  quite  well  on  Nestle's 
condensed  milk,  but  we  think  such  a  diet  is 
not  suitable  after  the  third  month.  The 
sweetened  variety  contains  too  much  sugar, 
and  it  should  therefore  be  made  w^eaker  than 
the  printed  directions.  It  is  poor  in  fat,  and  cod- 
liver  oil  should  always  be  given  as  an  adjunct. 

As  a  temporary  expedient  in  gastritis, 
peptonization  of  the  milk  may  prove  beneficial. 
It  alloAvs  the  food  to  pass  into  the  intestines 
more  rapidly  and  thus  rests  the  stomach. 
Citrate  of  soda  has  the  same  effect  but  acts  in 
a  different  manner.  It  prevents  some  portion 
of  the  casein  being  acted  on  by  hydrochloric 
acid  and  allocs  it  to  pass  unchanged  through 
the  pylorus. 

When  milk  in  any  form  cannot  be  borne, 
much  benefit  may  follow  the  substitution  of 
some  of  the  patent  foods  which  do  not  contain 
milk.     These  foods  may  be  made  entirelv  on 


water  and  the  necessary  proteid  supplied  by 
adding  two  or  three  teaspoonfuls  of  egg  albumen 
to  each  feed.  The  albumen  solution  contains 
the  white  of  one  egg  to  a  pint  of  cold  water.  It 
must  be  distinctly  understood  that  such  a  diet 
as  this  is  a  mere  temporary  contrivance  and 
should  not  be  continued  for  a  longer  period 
than  one  or  two  weeks,  for,  as  we  have  previously 
mentioned,  there  is  no  proper  substitute  for 
casein. 

Xurses  frequentlj'  complain  that  the  infant 
is  suffering  from  Cramps  and  Colicky  Pains. 
The  condition  points  to  an  error  in  diet,  which 
should  be  discovered  and  treated  on  the  lines 
already  indicated.  To  alleviate  a  fit  of  crying 
due  to  this  cause  the  child  should  be  placed  in 
a  hot  bath  and  given  a  dose  of  castor  oil.  A 
powder  consisting  of  sodium  bicarbonate  (2  gr.) 
with  grey  powder  (|  gr.)  to  be  given  night  and 
morning,  or  a  mixture  composed  of  bicarbonate 
of  soda  two  grains,  pepsencia  five  minims,  com 
pound  tincture  of  cardamoms  three  minims, 
to  a  teaspoonful  of  water  as  a  dose,  are 
useful  remedies  for  the  condition. 

Looseness  of  the  Bowels  without  change  in  the 
colour  or  consistence  of  the  stool  is  nearly 
alwaj^s  an  indication  of  over-feeding.  It  is  to 
be  distinguished  from  infective  enteritis  or  green 
stools  (cholera  infantum).  Few  bottle-fed 
children  escape  green  diarrhoea  in  a  milder  or 
more  severe  form,  particularly  during  the  hot 
and  dry  seasons  of  the  year.  The  napkins  are 
stained  a  grass  green,  and  the  stools  are  frequent 
and  very  irritating  to  the  buttocks.  The  latter 
become  red  and  sometimes  ulcerated.  Vomit- 
ing occurs,  and  the  child  too  often  sinks  into  a 
condition  of  collapse  with  persistent  wake- 
fulness, hoUow  sunken  cheeks  and  a  pallor 
which  is  the  precursor  of  death.  The  condition 
is  always  due  to  milk  infection,  and  there  is  a 
clear  indication  to  abstain  from  milk  diet  so 
long  as  the  green  colour  persists.  Castor  oil 
should  be  given  in  repeated  doses,  and  the  lower 
bowel  should  be  washed  out  by  warm  boric 
solution,  passing  up  from  a  half  to  two  ounces 
at  a  time.  If  the  stomach  is  irritable  it  should 
be  washed  out  by  a  soft  rubber  catheter  to 
which  a  funnel  is  attached,  and  before  its 
withdrawal  from  a  half  to  two  ounces  of  warm 
water  may  be  poured  into  the  stomach  and 
allowed  to  remain.  The  diarrhoea  quickly 
drains  water  from  the  system,  and  this  must  be 
counteracted  by  giving  frequent  sips  of  malt 
glidine  or  Mellin's  food  made  with  water,  alternat- 
ing with  plain  albumin  water — these  are  foods  to 
relv  on  as  substitutes  for  milk :  and  amongst  the 
many  drugs  which  have  been  found  beneficial 
for  the  condition  the  following  may  be  men- 
tioned :  calomel,  grey  powder,  bicarbonate  of 
soda,  petroleum  emulsion,  subnitrate  of  bismuth, 
borax  and  soda. 
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The  red  buttocks  are  treated  by  strict  cleanli- 
ness, and  by  the  free  application  of  zinc  oint- 
ment or  saturated  solution  of  picric  acid. 

Thrush  or  Aphthous  Stomatitis  is  a  disease  of 
the  mouth  due  to  infection  from  a  dirty  nipple 
or  bottle.  The  tongue  and  the  cheeks  are 
covered  with  white  patches  due  to  the  growth 
of  a  mould.  A  saltspoonful  of  glycerine  of 
borax  placed  in  the  mouth  three  times  a  day 
is  an  efficient  remedy.  Some  of  this  will  be 
swallowed,  Mith  benefit  to  the  child. 

Marasmus  is  the  name  given  to  general 
emaciation  due  to  one  of  many  dissimilar  con- 
ditions. The  fault  is  generally  found  in  error 
of  diet,  but  is  sometimes  due  to  a  faulty 
glandular  innervation,  to  sj^hUis,  to  pyloric 
obstruction  and  to    other  causes. 

Careful  attention  to  diet,  with  gastric  lavage, 
Avill  produce  good  results  in  cases  that  can  be 
cured  "R-ithout  surgical  intervention,  and  the 
drug  which  will  be  found  most  generally  useful 
is  grey  powder  in  half-grain  doses  three  times 
a  day.  The  great  popularity  of  this  drug  has 
probably  been  gained  because  of  its  specific 
action  on  sj'philitic  lesions. 

Many  children  inlierit  s\"philis,  and  it  may 
show  itself  shortly  after  birth,  but  more  fre- 
quently at  the  second  or  third  month.  Occa- 
sionally symptoms  do  not  develop  until  towards 
the  end  of  the  first  decade.  Infants  have  a 
Avizened,  old-man  expression  of  countenance, 
suffer  from  chronic  nose  catarrh,  and  sIioav  red 
discoloration  of  the  buttocks,  with  eczema  or 
psoriasis,  particularly  on  the  hands  and  feet. 
The  mouth  mav  be  inflamed,  and  the  long  bones 
tender  at  the  epiphyses. 

Mercury  in  all  forms  is  borne  well  in  infancy, 
and  the  inunction  of  six  to  eight  grains  of  blue 
ointment  into  the  abdomen  and  back  is  a  good 
method  of  administering  the  metal.  In  all 
possible  cases  a  Wassermami's  reaction  should 
be  obtained.  The  injection  of  a  small  dose — 
•5  to  1*5  gr.- — of  salvarsan  has  worked  wonders 
in  skilful  hands. 

Phimosis  is  treated  by  dilating  the  foreskin 
with  sinus  forceps  and  separating  the  adhesions 
between  the  glans  and  prepuce.  If  this  simple 
operation  were  regular^  done  shortly  after 
birth,  there  would  be  very  few  cases  in  which 
circumcision  would  be  found  necessary. 

Circumcision. — This  procedure  finds  favour 
with  many  obstetricians,  and  is  much  approved 
of  by  the  general  public. 

We  do  not  think,  however,  it  possesses  the 
many  advantages  with  which  it  is  credited, 
and,  provided  the  foreskin  can  be  freely  re- 
tracted, there  is  no  reason  why  the  glans  need 
not  be  kept  clean. 

Circumcision  is  a  very  simple  procedure  if 
performed  before  the  first  month.  It  does  not 
entail    the    necessity    for    general    anaesthesia, 


and  as  there  is  little  or  no  haemorrhage,  one  or 
two  catgut  sutures  will  be  found  quite  sufficient 
to  secure  the  mucous  membrane  to  the  skin. 
In  older  children  an  anaesthetic  is  desirable  and 
almost  a  necessity.  Haemorrhage,  too,  may  be 
quite  persistent,  and  the  operation  is  by  no 
means  free  from  danger.  We  know  of  cases 
where  death  has  followed  from  anaesthesia, 
and  also  from  haemorrhage,  and  have  seen 
several  in  which  anxiety  arose  from  subsequent 
loss  of  blood.  Sloughing  from  septic  infection 
and  great  oedema  of  the  loose  areolar  tissue  are 
amongst  other  disadvantages  which  are  observed 
with  too  great  frequency. 

The  anaesthetic  should  be  entrusted  to  a 
trained  anaesthetist  and  an  assistant  should  fix 
the  limbs  by  grasping  the  ankles  firmly.  The 
foreskin  should  be  pulled  forward  by  a  catch 
forceps  and  the  required  portion  quickly  snipped 
off  by  sharp  scissors  in  an  oblique  direction, 
so  as  to  take  more  tissue  from  the  dorsal  than 
from  the  fraenal  surface.  A  director  is  now 
pushed  under  the  mucous  membrane  and  is 
made  to  separate  this  structure  freely  from 
the  glans.  The  mucous  membrane  should  be 
divided  down  to  the  corona,  its  redundant 
structure  snipped  off,  and  then  folded  backwards 
to  make  a  cuff.  This  cuff  is  secured  to  the  skin 
by  interrupted  catgut  sutures  which  encircle 
the  penis.  If  the  extremities  of  these  sutures 
are  left  long  they  serve  as  a  very  excellent 
method  of  fixing  a  permanent  dressing,  con- 
sisting of  a  narrow  strip  of  iodoform  gauze, 
which  can  be  made  to  cover  the  whole  raw 
surface  and  be  kept  in  position  by  knotting  the 
ligature  ends  over  it.  These  sutures  disappear 
by  absorption  and  save  the  necessity  of  being  cut 
out.  It  is  most  essential  to  see  that  all  adhesions 
between  the  mucous  membrane  and  glans  are 
completely  broken  down.  A  young  child  need 
not  be  kept  in  bed  for  more  than  two  days. 

Birth  Injuries 

Depressed  Fracture  of  the  Skull  and  Facial 
Paralysis. — These  have  been  described  under 
injuries  from  forceps. 

Fractures  and  Dislocations.  —  Fractures  of 
the  limbs  or  clavicles  sometimes  occur  as  the 
result  of  difficult  births.  The  arm  may  be 
broken  when  bringing  it  down  in  a  difficult 
breech  delivery,  or  the  leg  in  an  impacted  breech. 
In  treating  these  fractures  the  displacement 
should  be  reduced  and  the  arm  bandaged  to  the 
chest  and  the  forearm  immobilized  by  flexing  it 
and  enclosing  it  in  the  chest  bandage.  The 
thigh  and  leg  should  be  flexed  along  the  body 
and  bandaged  there  in  treat^g  fractures  of  the 
thigh.  In  treating  dislocations  immobilize  the 
joints.  The  bandages  should  be  removed  early 
and  careful  massage  and  passive  motion  carried 
out. 
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Brachial  Paralysis. — Paralysis  of  the  arm  is 
a  rare  sequel  to  a  difficult  labour.  Unlike 
facial  paralysis,  it  frequently  remains  perma- 
nent. On  account  of  this  difference  Kiistner 
carefully  investigated  these  cases,  and  came 
to  the  conclusion  that  there  had  always  been 
some  fracture  or  dislocation  of  the  humerus 
at  the  same  time.  Those  cases  of  birth  palsy 
known  as  "  Erb's  paralysis,"  characterized 
by  wasting  of  the  deltoid,  pectoral  muscles 
and  brachio-radialis,  belong  to  a  different 
category.  Here  the  lesion  would  appear  to 
be  rupture  of  the  fifth  cervical  cord ;  the  symp- 
toms of  pronation  of  the  forearm  with  inability 
to  raise  the  arm  are  sufficiently  characteristic, 
and  in  these  cases  the  treatment  of  permanent 
paralysis  ought  to  be  at  first  by  massage,  and 
if  no  improvement  takes  place  after  some 
months,  freeing  the  nerves,  and  if  necessary 
reuniting  them. 

Cephalhaematoma. — A  cephalhsematoma  is  an 
effusion  of  blood  beneath  the  periosteum  of 
the  skull,  which  appears  on  the  second  or 
third  day.  It  does  not,  therefore,  extend  beyond 
a  suture.  In  this  way  a  cephalhaematoma  can 
be  diagnosed  from  a  caput  succedaneum,  the 
swelling  of  which  is  not  limited  by  sutures. 
From  a  meningocele  it  is  differentiated  by  the 
time  of  its  ajDpearance,  as  well  as  its  situation, 
the  latter  being  over  a  gap  in  the  bones  which 
is  readily  felt,  also  by  the  fact  that  a  meningocele 
(?onnected  with  the  cavity  of  the  cranium 
becomes  tense  A^hen  the  child  cries.  Nothing 
need  be  done,  for  the  blood  is  absorbed  after 
some  time. 

Haematoma  of  the  Sternomastoid. — See  Surgery 
of  the  Neck. 

Cerebral  Haemorrhage. — Cerebral  haemorrhage 
may  result  from  a  difficult  labour.  This  is, 
more  commonly  than  is  generally  supposed, 
1  cause  of  sudden  death  occurring  soon  after 
birth.  Its  symptoms  depend  on  the  amount 
)f  blood  i^oured  out.  Convulsions  may  be 
'ollowed  by  death.  Some  of  the  cortex  may 
be  destroyed,  causing  various  birth  palsies. 

Congenital  Malformations 

With  tongue-tie,  cleft-palate,  and  harelip  we 
lave  already  dealt  under  interference  with  the 
babj-'s  power  of  sucking. 

Meningocele,  Encephalocele,  Spina-Bifida, — The 
immediate  treatment  of  these  conditions  is  to 
30ver  them  with  cotton-wool  in  order  to  keep 
:hem  from  friction  or  injury. 

Club-Foot. — The  proper  immediate  treat- 
ment of  club-foot  is  movement  from  the  very 
irst.  Six  to  eight  times  a  day  the  feet  should 
3e  pulled  into  the  right  position  by  the  nurse, 
beginning  from  the  time  of  bnth.  Further 
treatment  is  given  under  Dejormities. 

Umbihcal  or  Inguinal  Hernia. — These    hernise 


may  be  aggravated  by  straining  due  to  phimosis, 
in  which  case  circumcision  is  advisable. 

An  umbilical  protrusion  may  usually  be 
cured  by  folding  the  skin  over  the  protrusion 
by  means  of  a  strip  of  plaster  or  strapping,  or 
keeping  a  penny  or  the  cork  of  a  pickle  bottle 
over  the  hernia  by  strapping. 

In  some  instances  the  child  is  born  with  a 
large  hernial  protrusion,  in  which  the  intestines 
can  be  seen  in  a  thin  sac.  This  sac  gives  way, 
in  a  few  hours,  so  that  an  immediate  operation 
must  be  undertaken.  In  the  course  of  the 
operation  we  have  found  the  sac  so  intimately 
cormected  with  the  bowel  that  it  was  safer  to 
leave  parts  of  it  than  risk  tearing  the  boMel  in 
trying  to  peel  it  off  entirely.  We  have  also 
experienced  great  difficulty  in  returning  the 
hernia.  Therefore,  we  insert  all  the  sutures, 
leaving  them  untied,  and  then  push  back  the 
intestines  and  tie  the  sutures  one  by  one.  The 
treatment  of  inguinal  hernia  belongs  to  general 
surgery. 

Imperforate  Anus.  —  If  there  is  only  a  thin 
partition  this  can  be  divided. 

Wlien  there  is  no  proper  aims  the  operation 
consists  in  making  a  vertical  incision  with  a 
knife  in  the  middle  line  where  the  anus  should 
be.  If  the  bowel  is  not  exposed,  the  incision 
must  be  deepened,  cutting  as  close  to  the 
sacrum  as  possible  to  avoid  the  bladder.  Wlien 
the  bowel  is  seen  bulging  down,  open  it  carefully 
by  puncture.  Do  not  pull  the  bowel  down, 
but  pass  the  little  finger  or  a  bougie  daily  to 
prevent  the  incision  closing.  Be  very  careful 
to  stop  all  haemorrhage  after  this  operation. 
Infants  are  apt  to  die  from  quite  a  small  loss 
of  blood. 

Mastitis. — The  breasts  of  both  male  and 
female  infants  sometimes  secrete  after  birth. 
If  let  alone  this  will  cease  spontaneously.  If 
interfered  with  by  the  nurse  an  abscess  may 
form. 

Treatment.  Protect  the  breast  with  pads  of 
wool.  If  an  abscess  forms,  open  it  in  the  usual 
way. 

Gum  or  Strophulus. —  "Gum"  consists  of 
little  red  pimples  crowned  by  a  vesicle  or 
yellow  crust,  which  appear  M'hen  a  baby  is 
too  hot  or  has  indigestion.  For  example,  they 
may  be  seen  on  a  baby's  cheek  that  has  been 
resting  against  the  breast  of  the  mother. 

Treatment.  Keep  the  child  cooler  and  use  a 
dusting  powder.     Attend  to  its  digestion. 

Jaundice. — Slight  jaundice  is  common  about 
the  third  day  of  infant  life.  Treatment  is  not 
necessary,  but  Uxo  or  three  grains  of  phosphate 
of  soda  may  be  given  three  times  a  day,  and 
frequent  teaspoonfuls  of  Avarm  water. 

More  severe  and  deeper  jaundice  is  due  to 
some  congenital  or  acquired  disease  of  the  liver 
or  stenosis  of  the  bile  duct,  and  ends  fatally. 
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Jaundice  may  also  be  a  feature  of  umbilical 
sepsis,  Avhen  it  is  of  quite  secondary  importance. 

Sepsis  of  the  Umbilical  Cord.— In  spite  of 
every  care  in  dressing,  the  umbilical  cord  may 
become  infected  by  pyogenic  organisms,  but 
the  greater  the  care  the  less  is  the  risk. 

Tavo  conditions  may  result.  The  first  is  a 
phlegmonous  inflammation  of  the  abdominal 
wall  about  the  umbilicus,  the  second  is  a  general 
septicaemia .  Frequently  the  two  occur  together. 
All  the  signs  common  to  septicemia  occur. 
Thus  the  baby  is  exceedingly  ill,  petechise 
and  jaundice  appear,  the  cord  may  begin 
to  bleed,  the  pulse  is  very  rapid,  end  death 
supervenes. 

Treatment.  In  the  general  septicaemic  form 
nothing  can  be  done.  \Mien  there  is  a  local 
phlegmonous  inflammation,  it  should  be  treated 
like  cellulitis  elsewhere,  by  incisions  and 
fomentations.  Remove  the  child  from  the 
mother,  for  the  virulent  germs  that  are  killing 
it  may  give  the  mother  some  form  of  puerperal 
infection. 

Haemorrhage  from  the  Cord. — Ha?morrliage 
from  the  cord,  unless  due  to  looseness  of  the 
first  ligature,  is  a  very  serious  sign.  The 
haemorrhage  is  either  due  to  sepsis,  or  haemo- 
philia, and  in  either  case  will  probably  lead 
to  a  fatal  result.  Subcutaneous  heemorrhages 
and  melaena  may  accompany  it. 

Treatment.  Put  another  ligature  on  the 
cord  closer  to  the  umbilicus.  This  usually 
*  fails  to  stop  the  haemorrhage.  The  next  method 
is  to  underpin  the  umbilical  vessels.  Pick  up 
the  umbilicus  and  pass  two  long  needles  under 
it  from  side  to  side.  Now  wind  a  piece  of 
woollen  thread  boiled  in  solution  of  corrosive 
sublimate  in  a  figure  of  eight  about  the  needles 
and  so  compress  the  umbilical  vessels.  Guard 
the  points  of  the  needles  with  pieces  of  cork. 
We  have  several  times  stopped  bleeding  success- 
fully by  this  plan. 

Melaena. — The  baby  may  swallow  blood  at 
the  time  of  delivery  or  suck  it  from  a  cracked 
nipple  and  pass  it  per  rectum.  More  frequently 
it  vomits  such  swallowed  blood.  Duodenal 
ulcer  and  intussusception  have  been  found  in 
babies  a  few  days  old.  True  melaena  is  due  to 
a  hseraophilic  condition  and  is  serious.  It  is 
sometimes  associated  with  subcutaneous  haemor- 
rhage and  bleeding  from  the  cord,  and  is 
frequently  fatal. 

Treatment.  First  examine  for  cracked 
nipples. 

In  the  dangerous  cases  give  little  or  no  food 
until  the  bleeding  has  stopped.  Give  water  by 
the  mouth.  Calcium  lactate  three  grains,  Avith 
adrenalin  chloride  one  minim  every  four  hours, 
Avill  prove  effectual  in  many  cases.  If  it  seems 
successful,  continue  it  three  times  a  clay  until 
there  has  been  no  bleeding  for  a  week. 


Infantile  Convulsions 

Causes.  The  nerve  centres  in  infancy  and 
childhood  are  always  in  a  comparatively  un- 
stable condition,  and  are  apt  to  manifest  this 
instability  by  convulsive  storms.  Thus  the 
processes  of  early  dentition,  or  the  onset  of 
the  acute  infective  fevers,  such  as  scarlatina 
and  measles,  may  be  associated  with  convulsions. 

Very  young  children  may  develop  convulsions 
as  the  result  of  brain  lesions  inflicted  at  the 
time  of  birth;  or  they  may  arise  from  lesions 
of  which  the  origin  is  obscure.  Hereditary 
s^-philis,  too,  may  occasion  them,  and  it  is 
probable  that  true  epilepsy  develops  at  an 
early  period  of  infancy. 

To  make  an  accurate  diagnosis  of  the  cause 
is  often  a  matter  of  extreme  difficulty,  and 
many  of  the  diseases  associated  with  con- 
vulsions do  not  fall  within  the  province  of  the 
obstetrician. 

A  much  more  common  cause  of  convulsions 
than  any  of  the  above  will  be  found  in  the 
digestive  disturbances  of  infancy,  and  to  these 
we  desire  to  call  special  attention. 

Few  children  brought  up  by  the  bottle  fail 
to  develop  green  stools  during  some  portion  of 
the  period  of  bottle  feeding.  These  green 
stools  are  not  infrequently  connected  Avith 
convulsions.  They  occur  Avith  diarrhoea  (which 
is  sometimes  very  scA^ere),  but  they  are  occasion- 
ally seen  AA-itli  constipation.  They  arise,  too,  as 
a  result  of  gastric  disturbance,  or  of  thrush. 
This  green  pigmentation  is  due  to  germ 
iuA^asion,  and  the  stools  in  Avhich  it  is  found 
are  apt  to  be  very  toxic. 

We  have  frequently  noted  that  the  occurrence 
of  convulsions  has  followed  misdirected  efforts 
to  arrest  green  diarrhoea.  They  have  also 
seemed  to  us  to  follow  excessive  abstraction 
of  fluids  from  the  infant's  body,  in  cases  Avhere 
severe  vomiting  and  diarrhoea  coexist. 

Given  a  child  in  convulsions,  who  at  the  same 
time  has  been  suffering  for  some  days  from 
green  stools,  vomiting  and  diarrhoea,  with  red 
buttocks  and  CAadence  of  thrush,  with  a  de- 
pressed fontanelle,  pale  sunken  cheeks  and  eyes, 
the  probability  that  convulsions  have  arisen 
from  these  associated  conditions  aa'^HI  be  strong, 
and  treatment  which  does  not  take  this  morbid 
state  into  consideration  will  be  of  no  avail. 

Treatment.  The  above  diseases  have  already 
been  fully  dealt  AA'itli,  but  Ave  AA'ould  again 
emphasize  the  point  that  castor  oil  in  full 
doses  should  be  at  once  administered. 

Float  a  drachm  and  a  half  of  castor  oil  on 
the  top  of  a  AA'ineglassful  of  hot  Avater.  From 
the  water  it  is  readily  skimmed,  and  can  be 
easily  administered. 

All  other  available  methods  to  effect  elimina- 
tion of  toxins  should  be  adopted;  these  aaHI 


BSTETRICS 


956 


COXVULSIOXS 


iclude  enemas  of  soap  and  water,  or  plain  salt 
tid  water.  From  one  to  two  ounces  of  fluid 
lay  with  safety  be  injected  into  an  infant's 
?ctum ;  a  larger  quantity  is  umiecessary  and 
as  been  known  to  cause  rupture  of  the  bowel. 
:  there  is  any  suspicion  that  the  stomach 
jntains  indigestible  matter  it  should  be 
romptly  washed  out  with  saline  solution,  and 
irough  the  tube  used  for  this  purpose  the  oil 
m  be  conveniently  poured.  If  the  child's 
rstem  requires  fluid  this  can  be  given  by 
le  mouth,  per  rectum,  or  by  subcutaneous 
ypertonic  saline  injections.  We  have  em- 
[oyed  all  three  methods  Avith  satisfactory 
'suits. 

Whilst  these  remedies  are  being  prepared 
16  child  should  be  placed  in  a  hot  bath  to 
hich  a  teaspoonful  of  mustard  has  been  added. 

handkerchief  wrung  out  in  cold  water  and 
-id  on  the  head  whilst  the  child  is  still  in  the 
at  bath  is  a  mode  of  treatment  which  some 
ave  found  efficacious. 

We  have  anaesthetized  the  child  with  chloro- 
»rm  as  a  temporary  expedient,  but  cannot 
ly    that   we    have   ever   observed    benefit    to 


result  from  the  treatment,  and  confess  ourselves 
prejudiced  against  it. 

AVliere  a  rapid  amelioration  of  symptoms 
seems  urgently  called  for,  give  morphia.  One 
minim  of  liq.  morphinse  may  be  given  every 
half-hour  for  three  doses  if  symptoms  continue, 
or  better  still  half  this  dose  may  be  given 
hypodermically  and  repeated  every  half-iiour 
\\'hilst  necessary.  The  following  is  a  good 
sedative  mixture,  which  can  be  administered 
when  the  acutest  symptoms  have  subsided  : — 

Sodium  Bromide  gr.  xxiv 
Chloral  Hydrate  gr.  xii 
Tinct.  Belladonse  ]\  xii 
Glycerine  5  ss 
Water  ad  5  i  ss.     Ft.  Mis. 

Such  a  mixture  may  be  given  in  drachm  doses 
every  hour  whilst  the  child  is  awake  and  the 
convulsions  continue,  and  from  two  to  three 
times  a  day  so  long  as  it  shows  from  twitching 
muscles  that  there  is  still  a  tendency  towards 
convulsions. 

Do  not  lose  sight  of  the  child  until  normal 
digestion  has  been  established.  E.  H.  T. 
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NORMAL    MENSTRUATION 

The  periodic  discharge  from  the  uterus 
occurring  between  puberty  and  the  menopause 
is  an  indication  of  certain  ill-understood  meta- 
bolic changes,  probably  intimately  associated 
\nth  calcium  metabolism  and  certain  of  the 
ductless  glands. 

It  is  certam  that  ovulation  has  no  connection 
v.'ith.  menstruation,  since  the  former  frequently 
occurs  in  the  absence  of  the  latter;  neither  is 
menstruation  a  necessary  preparation  for  preg- 
nancy, since  it  is  noAV  kno^n  that  only  a  small 
portion  of  the  mucosa  is  discharged  v.-it\i  the 
menstrual  flow,  and  there  are  records  of 
\\omen  who  have  had  children  in  the  absence  of 
menstruation. 

Local  Changes  Associated  with  Menstruation. — 
Menstruation  normally  occurs  once  a  month, 
and  Heape,  in  his  investigation  of  menstru- 
ation in  the  higher  apes,  found  that  this 
month  could  be  di\ided  up  into  four  stages, 
and  other  later  observers  have  satisfied  them- 
selves that  stages  more  or  less  corresponding 
to  these  can  be  detected  in  the  human 
female. 

These  stages  have  been  given  different  names 
and  we  may  classify  them  as  follows — 

1.  Premenstrual,  or  the  stage  of  preparation. 

2.  Menstrual,  or  the  stage  of  bleeding. 

3.  Postmenstrual,  or  the  stage  of  recuperation 

4.  Intermenstrual,  or  the  stage  of  rest. 

Premenstrual  Stage — 

Endometrium  particularly. 

1.  The  glands  become  swollen  and  discharge 
a  secretion  contaming  mucus  and  compounds  of 
calcium  and  other  salts  (Blair  Bell). 

2.  The  stroma  cells  increase  markedly  in  size. 

3.  The  capillaries  are  dilated. 

Tlie  total  result  is  that  the  mucous  membrane 
becomes  thicker  and  congested  and  its  colour  is 
several  shades  darker  than  normal. 

Uterus  as  a  whole. 

1.  The  body  becomes  a  little  larger  and  softer. 

2.  The 'cervix  becomes  softer  and  dilates  a 
little. 

General  Changes. 

1.  The  pulse-rate,  blood  pressure  and  tem- 
perature are  a  little  raised. 

2.  There  is  an  increased  excretion  of  urea  and 
calcium  salts.  i 

3.  Tliere  are  signs  of  congestion  in  other  parts  : 
of  the  body,  such  as  the  breasts,  which  become 
firmer   and   often   tender,   the   thyroid,   which 


increases  in  size,  and  the  vulva,  which  at  times 
becomes  hot  and  swollen. 

4.  The  woman  may  be  irritable  and  complain 
of  backache  and  depression. 

Menstrual  Stage — 

Endometrium  jMrticularly . 

1.  The    capillaries    rupture    and    under    the 

j  epithelium    interstitial    haemorrhages    can    be 

identified,   forming  lacunae  or   "  blood  lakes." 

\  The    blood    thus    effused,    hj    destroying    the 

epithelium  covering  it,  escapes  into  the  u'terine 

:  cavity.     As,  however,  only  a  small  portion  of 

the  epithelium  is  thus  cast  off,  it  would  appear 

I  probable  that  most  of  the  blood  escapes  from 

I  the   congested   endometrium   by   a   process   of 

diapedesis. 

Uterus  as  a  lohole. 

1.  Tlie  uterus  has  the  same  general  characters 
as  were  noted  in  the  premenstrual  stage. 

2.  Intermittent  uterine  contractions  are  set 
up  and  help  to  expel  the  menstrual  discharge. 

These  contractions  are  said  to  be  dependent 
on  the  calcium  salts  circulating  in  the  blood 
(Blair  Bell). 

General  Changes. 

1.  When  menstruation  is  established  the 
pulse-rate,  blood  pressure  and  temperature  fall. 

2.  There  is  a  diminished  excretion  of  urea. 

3.  The  signs  of  congestion  in  other  parts  of 
the  body  subside. 

4.  The  patient  complains  of  a  certain  amount 
of  weakness  and  is  unable  to  follow  lier  usual 
avocations  with  the  same  zeal. 

Composition  of  the  Discharge. 

1.  The  first  day  the  discharge  is  pale  and 
consists  of  mucus  and  blood  and  contains  an 
excess  of  leucocj^tes. 

2.  The  second  day  the  discharge  consists 
mainly  of  pure  blood,  is  darker  in  colour,  and 
vaginal  and  endometrial  cells  can  be  identified 
with  the  microscope. 

3.  The  mucus  from  the  cervix,  Allien  present 
in  sufficient  quantities,  prevents  the  blood  from 
clotting,  and  this  as  a  rule  obtains ;  but  if  the 
loss  is  a  little  excessive,  though  still  within  the 
limits  of  normality,  then  there  being  insufficient 
mucus,  small  clots  may  be  discharged. 

4.  The  fourth  day  the  bleeding  stops  and 
the  discharge  consists  of  mucus  and  old  blood, 
so  that  the  colour  is  of  a  brownish  tinge  and 
the  odour  a  little  offensive. 

Cause  of  Menstrual  Cessation. 

1.  The  contractions  of  the  uterus  becoming 
more  marked,  compress  the  capillaries  and 
prevent  further  exudation  from  them. 
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2.  The  calcium  content  of  the  blood  becoming 
•aised  owing  to  diminished  loss,  coagulation  is 
'urther  excited. 

Postmenstrual  Stage — 

Endometrium  particularli/. 

1.  The  damaged  areas  of  endometrium  are 
'epaired,  the  new  epithelium  growing  from  the 
rlands. 

2.  The  capillaries  are  repaired. 
Uterus  as  a  tvhole. 

1.  The  body  gradually  returns  to  its  proper 
>ize  and  consistency. 

2.  The  cervix  becomes  harder  and  its  dilata- 
;ion  passes  off. 

General  Changes.  The  general  changes  corre- 
spond to  those  noted  under  the  menstrual 
change.  The  feelings  of  the  patient  will  depend 
I  good  deal  on  the  amount  of  blood  lost. 

Intermenstrual  Stage. — In  a  healthy  woman 
luring  this  stage  the  uterus,  both  as  regards 
ts  endometrium  in  particular  and  its  condition 
IS  a  Avhole,  is  normal,  as  is  also  her  general 
condition. 

The  First  Menstruation. — The  age  at  Mhich 
nenstruation  first  appears  in  human  females 
.^aries  in  different  species  of  the  same  race  and 
n  different  races.  Longitude  and  latitude  have 
lothing  to  do  with  the  matter. 

The  average  age  for  Europeans  is  fourteen. 
>8"4  per  cent,  of  females  menstruate  between 
;he  ages  of  twelve  and  seventeen  ;  6*1  per  cent, 
between  the  ages  of  eighteen  and  twenty-six ; 
>-5  per  cent,  between  the  ages  of  nine  and 
;welve. 

Menstruation  before  the  age  of  nine  is  very 
'are,  and  although  there  are  records  of  girls 
laving  menstruated  regularly  from  infancy,  the 
jnset  of  menstruation  having  been  accompanied 
ay  other  signs  of  pubert}^,  such  as  development 
)f  the  breasts  and  appearance  of  hair  on  the 
3ubes,  nevertheless  most  of  the  cases  of  bleeding 
"rom  the  genital  passages  under  the  age  of  nine 
)wn  some  pathological  cause. 

On  the  other  hand,  whilst  the  first  menstrua- 
:ion  may  occur  late  in  a  perfectly  normal  young 
ivoman,  in  a  certain  percentage  of  the  \\omen 
ivith  delayed  pubert}^  the  genital  organs  are 
aot  fully  developed. 

The  Last  Menstruation. — The  menopause  or 
"  change  of  life  "  occurs  in  the  majority  of 
\vomen  between  fortj'-eight  and  fifty  years  of 
Fige.  Of  the  minority  the  greater  number  cease 
menstruating  between  forty-four  and  forty- 
sight,  or  between  fifty  and  fifty-two,  a  small 
percentage  only  between  fortj^  and  fortj^-four. 

Early  Menopause. — Cessation  of  the  periods 
before  the  age  of  forty  is  certainly  abnormal, 
and  although  it  has  been  reported  in  women 
under  thirty  who  otherwise  appear  to  be 
perfectly  normal,  nevertheless  in  most  of  these 
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cases  the  cessation  has  followed  some  serious 
illness,  or  profound  nervous  disturbance,  the 
uterus  has  undergone  superinvolution  after 
childbirth,  or  the  uterus  and  ovaries  are  not 
perfectly  developed. 

Late  Menopause. — The  occurrence  of  periodic 
bleeding  after  the  age  of  fiftv-two  should  be 
regarded  with  great  suspicion,  since  although 
healthy  women  maj'  menstruate  even  up  to 
fifty-five,  the  loss  of  blood  is  mostly  due  to 
local  disease,  often  to  cancer,  so  that  early 
recognition  is  of  vital  importance. 

Menstruation  may  come  to  an  end  suddenly 
or  gradually. 

It  is  rare  for  the  menopause  to  occur  suddenly, 
although  in  some  women  who  have  been  men- 
struating  regularly  the  "  change  of  life  "  is 
notified  by  absence  of  the  period  at  the  expected 
time,  never  to  occur  again. 

Artificial  Menopause. — The  complete  removal 
of  both  ovaries  brings  on  the  menopause. 
Removal  of  the  uterus  does  likewise,  but  where- 
as the  menopause  induced  by  double  oophorec- 
tomy or  ovariotomy  is  acute  and  causes  much 
distress  to  the  patient,  that  induced  by  hysterec- 
tomy alone  is  more  gentle ;  so  in  hysterectomy 
one  or  both  ovaries,  if  possible,  should  be 
conserved. 

The  "  change  of  life  "  is  generally  gradual, 
the  periodicity  and  the  amount  lost  becoming 
irregular. 

The  irregularity  mostly  takes  the  form  of 
fewer  periods,  so  that  the  woman  may  miss  one 
or  more  months,  and  diminished  loss ;  the  time 
elapsing  before  the  final  cessation  averaging 
between  three  months  and  three  years. 

Less  often  the  periods  become  more  frequent 
and  the  loss  excessive ;  rarely  it  may  be  serious. 

Whilst,  however,  these  excessive  losses,  even 
amounting  to  "  flooding,"  may  occur  in  women 
with  perfectly  normal  genital  organs  and  are 
probably  due  to  vasomotor  changes,  the 
practitioner  must  never  lose  sight  of  the  fact 
that  these  excessive  losses  are  more  often  due 
to  local  disease.  The  idea  that  is  prevalent 
that  the  climacteric  is  common]}'-  ushered  in 
with  ■'  floodings "  and  frequent  periods  is 
responsible  for  many  deaths,  since  the  com- 
monest cause  of  these  symptoms  is  cancer  of 
the  uterus. 

General  Changes  at  the  Menopause. 

\.  Vasomotor  phenomena  known  as  "flush- 
ing," lA-ith  sensations  of  heat  all  over  the  body, 
and  especially  in  the  face.  These  attacks,  which 
are  often  very  distressing,  last  several  minutes 
and  may  occur  several  times  a  day.  They  are 
followed  by  "  cold  sensations  "  and  perspiration. 

2.  The  gastro-intestinal  tract  is  deranged,  so 
that  nausea  or  vomiting  and  constipation  are 
frequent  concomitants. 

3.  The  nervous  system  is  affected.  Headaches 
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are   particularly   common.     The   woman    may 
suffer  from  giddiness,  depression  and  irritability. 

4.  There  is  in  many  a  noticeable  increase  in 
the  subcutaneous  fat. 

The  frequency  with  which  women  in  the 
menopause  suffer  from  such  symptoms  varies. 
In  some  few  the  "  change  of  life  "  appears  to 
cause  no  discomfort,  but  so  great  a  majority  do 
suffer  in  this  way  that  the  above  may  be 
regarded  as  normal  manifestations. 

Local  Changes.  The  folloAving  local  changes 
take  place  as  the  result  of  the  menopause,  the 
time  of  their  occurrence  varxing  in  different 
women  and  depending  somewhat  on  their  civil 
state. 

Breasts.  These  organs  shrink  from  glandular 
atrophy  and  loss  of  fat. 

Vulva.  The  pubic  hair  is  gradually  shed  and 
changes  colour. 

The  labia  majora  atrophy  and  become  dry  and 
shrivelled. 

Vagina.  This  becomes  gradually  diminished 
in  size,  especially  at  its  upper  part,  so  that  digital 
examination  may  be  difficult  or  impossible. 

Cervix  Uteri.  The  vaginal  portion  gradually 
atrophies  until  the  external  os  is  flush  with  the 
vaginal  vault. 

Corpus  Uteri.  The  body  of  the  uterus  shrinks 
and  becomes  fibrous ;  the  endometrium  eventu- 
ally disappears. 

Ovaries.  The  ovaries  become  shrivelled  and 
fibrous,  their  surface  becomes  irregular,  and 
the  Graafian  follicles  vanish. 

Fallopian  Tubes.  The  tubes  atrophy  and 
become  fibrous. 

Diseases  More  Particularly  Associated  with  the 
Menopause. — The  menopause  is  a  dangerous 
period,  in  Avhich  many  serious  conditions  make 
their  first  appearance,  particular!}^  cancer. 
Other  diseases  now  met  with  are  senile  vagin- 
itis, senile  endometritis  and  kraurosis  vulvae. 
Fibroids  of  the  uterus  maj^  become  a  source 
of  danger  from  atroph}',  septic  infection,  or 
degeneration.  Of  the  general  diseases,  most  of 
them  have  reference  to  the  nervous  system  and 
include  insanity. 

Treatment.  The  patient  must  not  be  en- 
couraged to  regard  herself  as  an  invalid.  The 
bowels  must  be  kept  very  regular ;  alcohol 
should  be  avoided,  for  habits  of  intemperance 
are  apt  to  arise,  possibly  commencing  Avith  its 
use  as  a  medicine.  Sedatives  also  should  be 
withheld.  If  unavoidable,  a  mixture  containing 
the  bromides  of  ammonium  and  potassium,  ten 
grains  each,  Avill  be  found  useful. 

Occasionally  ovarian  extract  appears  to 
relieve  the  symptoms,  but  in  most  cases  it 
proves  a  disappointing  remedy. 

The  following  statistics  of  1000  cases  are  taken 
from  Menstruation  and  its  Disorders,  by  Arthur 
E.  Giles. 


Periodicity  of  Menstruation. 
In  82  per  cent,  of  women  menstruation  is 
regular,  occurring — 

Every  lunar  month  in  .  -40  per  cent. 

Every  calendar  month  in  .  32       ,, 

Every  21  to  26  days  in  .  9        ,, 

Every  five  weeks        .  .        1       ,, 

In  eighteen  per  cent,  of  women  menstruation 
is  irregular. 

Duration  of  the  Floic. 

In  70  per  cent,  of  women  the  flow  lasts  3  to  6  days 
In  20        „  „  ,,  ,,         7  days  or  more 

In    9         „  „  „  ,,  1  to  2  days 

In     1         „  „  „  ,,         was  variable 

Quantity  of  Blood  Lost. 

The  average  amount  of  blood  lost  is  four  to 
five  ounces.  The  extremes  within  normal  limits 
are  two  to  eight  ounces. 


The  loss  was  moderate  in  . 
The  loss  was  scanty  in 
The  loss  was  free  in 
The  loss  was  profuse  in 

Pain. 

Dysmenorrhoea  was  absent  in  . 
Dysmenorrhoea  was  moderate  in 
Dysmenorrhoea  was  severe  in  . 

Constitutional  Disturbances. 


46  per  cent. 

25 

22 


35  per  cent. 

36  „ 
29        „ 


There  was  no  constitutional  disturbance  in  36  per  cent. 
Languor,  weakness  and  fatigue  were  pre- 
sent in    .  .  .  .  .  .  .  30  „ 

Headaches  were  complained  of  in      .  .    19  „ 

Sickness   or   nausea,   anorexia   or    bilious 

attacks  in       .  .  .  .  .  ,     8  „ 

"  General  Illness  "  was  the  description  in     5  „ 

Various  disturbances  were  noted  in  .  .2  „ 

Psychical  Disturbances. 

There  was  no  psychical  disturbance  ii\      .  52  per  cent. 

Depression  was  the  complaint  in      .  .  IS        ,, 

Irritability  was  the  complaint  in      .  .  19        „ 

Depression  and  irritability  were  observed 

in 11       „ 

C.  B. 


MENORRHAGIA— METRORRHAGIA 

A  woman  is  said  to  have  menorrhagia  if  the 
loss  of  blood  at  the  periods  is  excessive,  and 
metrorrhagia  if  she  has  any  loss  between  the 
periods. 

j  These  two  conditions  so  often  own  the  same 
cause  that  it  will  be  convenient  to  discuss  them 
together,  with  this  distinction,  that  whereas 
metrorrhagia  is  always  due  to  local  disease, 
menorrhagia  is  occasionally  due  to  some 
general  pathological  condition. 

I  The  causes  of  abnormal  uterine  liEemorrhage 
may  be  classified  according  to  whether  or  not 
they  date  from  some  particular  pregnancy, 
labour,  or  puerperium,  and,  further,  these  causes 
may  be  divided  into  general  and  local. 
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Abnormal  Hsemorrhage  dating  from  some  Par- 
ticular Pregnancy,  Labour  or  Puerperium 

General  Causes— 

Hyperlactation.  A  woman  should,  if  possible, 
nurse  her  child  for  nine  months,  but  not  longer. 
To  save  the  price  of  cow's  milk  poor  women 
will  prolong  the  nursing  period,  whilst  both  poor 
and  rich  often  do  so  in  the  mistaken  belief  that 
lactation  will  prevent  conception. 

Prolonged  nursing  will  not  prevent  conception 
whilst  the  Avoman  keeps  in  good  health,  and 
when  the  health  is  deteriorated  thereby 
menorrhagia  and  metrorrhagia  often  result. 

Local  Causes — 

Subinvolution  of  the  uterus,  with  or  Avithout 
a  portion  of  retained  placenta,  membrane  or 
hydatid  mole. 

Displacement  of  the  uterus,  such  as  back- 
ward displacement,  downward  displacement,  or 
chronic  inversion. 

CJiorion  epithelioma,  which  is  a  very  rare 
disease  and  is  more  liable  to  complicate  hyda- 
tidiform  degeneration  of  the  chorionic  villi. 

Pelvic  inflammation  due  to  an  attack  of 
puerperal  sepsis. 

Fibroid  tumours  of  the  uterus  that  have  under- 
gone the  change  known  as  red  degeneration; 
have  become  infected  from  uterine  sepsis  or 
from  pressure  during  labour;  or  from  being 
interstitial  have  become  submucous  or  polypoid 
owing  to  the  involution  of  the  uterus. 

Extra-  Uterine  Gestation.  In  these  cases  irregu- 
lar bleeding  may  take  place.  It  is  generally 
small  in  quantity  and  occurs  after  a  period  of 
amenorrhoea,  usually  of  six  Aveeks'  duration 
but  extending  at  times  up  to  three  months ; 
occasionally  the  bleeding  appears  before  the 
next  period  is  due. 

Abnormal  Haemorrhage  apart  from  some  Par- 
ticular Pregnancy,  Labour  or  Puerperium 

General  Causes- 
Diseases  of  the  Blood.  Anaemia,  Avith  the 
exception  of  chlorosis,  Avhich  is  commonly 
associated  Avith  amenorrhoea,  may  give  rise  to 
abnormal  bleeding,  as  also  may  haemophilia, 
scurA\v  and  purpura. 

A  deficient  calcium  content,  by  reducing-  the 
clottnig  poAver  of  the  blood,  may  be  a  cause  of 
menorrhagia  (Blair  Bell). 

Conditions  leading  to  Congestion  of  the  Genital 
Organs.  Chronic  constipation,  with  associated 
pressure  on  the  pelvic  veins ;  pressure  of 
ovarian  or  other  tumours  on  the  great  veins 
of  the  abdomen ;  and  also  conditions  leading 
to  back-pressure  on  these  veins,  such  as  cir 
rhosis  of  the  liA^er,  Bright's  disease,  and  rarely 
valvular  disease  of  the  heart.  Late  hours,  both 
in  getting  up  and  going  to  bed,  excessive  in- 
dulgence in  rich  food,  and  insufficient  exercise, 


all  tend  to  increase  pelvic  congestion,  causing 
excessive  menstruation,  as  also  does  recent 
marriage  and  temporary  alcoholic  excess. 
Chronic  alcoholism  is  more  often  responsible 
for  amenorrhoea. 

Nervous  Disorders.  Excessive  menstruation 
may  folloAv  a  shock  to  the  nervous  system,  such 
as  fright,  bereavement  or  an  accident. 

Disease  of  the  Blood-  Vessels.  In  common  Avith 
the  arteries  in  other  parts  of  the  body,  the  uterine 
arteries  suffer  from  the  degeneration  associated 
Avith  Bright's  disease,  and  may  be  a  factor 
in  the  excessive  loss. 

Puberty  and  31  eno pause.  At  times  puberty 
is  ushered  in  with  excessive  menstruation,  the 
loss  accompanying  the  first  feAv  periods  being 
in  excess  of  the  normal,  sometimes  amounting 
to  a  flooding  of  a  dangerous  character  from 
Avhich  death  has  resulted.  No  pathological 
cause  can  be  discovered  in  these  cases. 

The  periods  are  also  at  times  brought  to 
their  normal  permanent  cessation  (menopause) 
by  a  series  of  irregular  and  often  profuse  losses, 
and,  again,  in  a  fcAV  cases  no  pathological  cause 
can  be  determined.  In  both  instances  the 
excessive  loss  is  probably  due  to  some  vaso- 
motor change.  The  practitioner,  hoAvever,  must 
remember  that  excessive  and  irregular  losses 
at  the  menopause  are  chiefly  due  to  A^ery 
definite  and  often  serious  disease,  such  as 
cancer. 

Local  Causes. — These  are  best  dealt  Avith 
under  the  particular  organ  affected — 

Fallopian  Tube.  In  carcinoma  of  the  Fallo- 
pian tube  (a  A'ery  rare  disease)  there  is  an 
intermenstrual  discharge  of  a  AAatery,  cherry- 
coloured  fluid. 

Ovary.  Ovarian  tumours  may  be  the  only 
discoverable  disease  associated  AAith  the  uterine 
hsemorrhage,  in  Avhich  case  they  are  generall}' 
small.  Ovarian  tumours  are  most  commonly 
associated  AAith  amenorrhoea,  but  this  is  only 
Avhen  they  are  large  enough  or  of  such  a  nature 
as  to  have  depreciated  the  general  health . 

An  excessive  ovarian  secretion  is  also  thought 
to  be  a  cause  of  menorrhagia. 

Uterus — 

L  Body.  Innocent  Tumours.  Adenomyo- 
mata,  interstitial  or  submucous  fibromata  and 
fibroid  polypus  ;  adenoma  and  its  polypoid  form 
(mucous  polypus). 

Malignant  Tumours.     Carcinoma;  sarcoma. 

Displacements.  RetroA^ersion,  retroflexion, 
and  chronic  inversion. 

Inflammation.   Chronic  endometritis ;  fibrosis. 

2.  Neck.  Tumours.  Innocent  and  malignant, 
as  already  described  under  Body. 

Ulceration.  Due  to  the  pressure  of  a  pessary, 
to  the  friction  of  a  prolapse,  or  to  the  action 
of  the  tubercle  bacillus  or  the  spirochsete. 

Vagina.     Ulceration  due  to  the  pressure  of  a 
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pessary,  to  the  friction  of  a   prolapse,   or  to 
carcinoma,  sarcoma,  tubercle  or  si^^philis. 

Vulva.  Ulceration  due  to  carcinoma,  sar- 
coma, tubercle  or  syphilis. 

Diagnosis.  It  is  best  to  ascertain  first 
whether  or  not  the  abnormal  menstruation 
dates  from  some  particular  pregnane}^  labour 
or  puerperium.  If  so,  the  cause  will  most 
probably  be  a  local  one  and  a  local  examination 
should  be  made.  If  not,  the  practitioner  will 
then  decide  whether  there  is  excessive  bleeding 
with  the  periods,  or  bleeding,  excessive  or  not, 
as  the  case  may  be,  between  the  periods.  In 
many  cases  the  two  are  combined  in  the  same 
patient. 

Care  must  be  taken  in  interpreting  the  history ; 
because  the  monthly  loss  is  large  it  must  not 
be  assumed  that  the  patient  has  menorrhagia. 
Examples  will  often  be  found  Avhere  the  loss 
has  al\^•a3^s  been  regular  and  excessive  and  yet 
the  patient  is  in  good  health,  since  menorrhagia 
in  one  woman  may  be  normal  menstruation 
in  anotlier. 

If  metrorrhagia  is  dip.gnosed.a  local  examina- 
tiori  is  imperative,  since  this  symptom  denotes 
organic  disease.  If  the  complaint  is  one  of 
menorrhagia  only,  it  may  be  advisable  in  a  few 
cases  to  postpone  local  examination  till  after 
the  effects  of  medicinal  treatment  have  been 
observed. 

If  the  case  is  one  of  menorrhagia  and  metror- 
rhagia, then  certainly  a  local  examination  should 
be  made. 

Again,  it  is  well  to  remember  that  a  serious 
haemorrhage  has  nearly  always  a  uterine  origin. 

Care  must  also  be  taken  to  ensure  that  the 
haemorrhage  complained  of  does  really  emanate 
from  the  genital  tract ;  the  bleeding  may  come 
from  the  urethra  (caruncle,  carcinoma),  the 
bladder  (tumour,  calculus)  or  the  rectum 
(haemorrhoids). 

The  age  and  position  of  the  patient  seeking 
advice  will  also  be  of  use  in  determining  the 
cause  of  the  abnormal  bleeding.  Thus  a  patient 
can  be  classified  under  one  of  the  following 
headings  : — from  birth  to  puberty,  from  puberty 
to  marriage,  from  marriage  to  the  menopause, 
after  the  meno2:)ause. 

Birth  to  Puberty.  Bleeding  from  the  genital 
tract  during  this  period  is  rare.  Occasionallj'^ 
newly  born  female  infants  have  a  slight  dis- 
charge of  blood  from  the  uterus,  which  is  of 
no  serious  significance,  and  menstruation  may 
commence  a  few  years  before  the  age  of  fourteen, 
whilst  rarely  it  has  become  established  at  a 
very  early  age  and  appeared  regularly  thereafter. 

Very  early  bleeding  is  more  often  due  to 
some  pathological  condition,  such  as  sar- 
coma of  the  uterus  or  ovary,  than  to  genuine 
menstruation. 

Puberty  to  Marriage  (say  at  twentv-five  years 
31 


of  age) .  Apart  from  the  menorrhagia  of  puberty, 
abnormal  hfemorrhage  during  this  period  is 
generally  due  to  some  congestion  of  the  uterus 
and  is  menorrhagic  in  character,  so  that  in 
the  majority  of  cases  medicinal  treatment  alone 
may  be  prescribed,  although  if  the  congestion 
is  due  to  a  backward  displacement  of  the  uterus, 
relief  cannot  be  expected  till  this  is  rectified. 
Backward  displacement  in  this  period,  however, 
is  not  common  and,  if  present,  may  give  rise  to 
no  symptoms. 

Rarely  metrorrhagia  is  complained  of  during 
this  period,  when  it  may  be  found  to  be  due 
to  a  malignant  ovarian  tumour,  sarcoma  of 
the  uterus,  mucous  polypus  of  the  uterus,  or 
ulceration  due  to  a  pessary  inserted  to  correct 
displacement  or  to  some  foreign  body  inserted 
by  a  neurotic  female  herself. 

At  this  age  fibroids  and  adenomyomata  are 
very  rare. 

Carcinoma  of  the  body  of  the  uterus  may 
also  be  certainly  excluded. 

Marriage  to  the  Menojxiuse.  Apart  from  the 
temporary  menorrhagia  due  to  congestion  in 
the  neAvly  married,  the  majority  of  cases  of 
abnormal  haemorrhage  for  some  ten  years 
following  marriage  depend  upon  pregnancy, 
labour  or  the  puerperium,  as  already  indicated. 
The  frequency  of  fibroids  and  adenomyomata 
is  somewhat  increased,  but  carcinoma  of  the 
cervix  is  still  uncommon  and  below  thirty  rare. 
From  the  age  of  thirty-five  to  the  menopause, 
fibroids,  adenomyomata  and  malignant  disease 
of  the  cervix  become  increasingly  common  and 
most  common  of  all  at  about  the  age  of  forty- 
five,  after  which  the  frequency  of  carcinoma 
of  the  body  increases. 

It  Avill  be  found  that  fibroid  tumours  and 
carcinoma  of  the  body  are  commoner  in  women 
who  have  not  had  children,  whilst  the  associa- 
tion of  childbirth  and  carcinoma  of  the  cervix 
is  marked. 

A  frequent  cause  of  uterine  haemorrhage  in 
the  early  years  of  married  life  is  infection 
of  that  organ,  most  commonly  due  to  sepsis 
following  labour  or  miscarriage,  and  almost  as 
frequently  the  sequel  of  gonorrhoea]  infection. 
The  infection  may  more  rarely  be  a  descending 
one  from  some  septic  abdominal  condition 
(appendicitis)  via  the  Fallopian  tubes. 

Between  thirty  and  forty-five  haemorrhage 
may  also  arise  from  adenomatous  disease  or 
its  localised  form,  mucous  polj'pus. 

It  is  during  this  period  also  that  the  excessive 
bleeding  due  to  fibrosis  of  the  uterus,  most 
often  a  condition  in  which  the  muscular  tissue 
of  the  uterus  is  replaced  by  fibrous  tissue,  first 
declares  itself. 

After  the  Menopause.  It  has  already  been 
mentioned  that  irregular  and  severe  losses  may 
occur  at   the   menopause,   due    to    vasomotor 
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changes,  but  such  losses  are  nearly  always  due 
to  disease.  Haemorrhage  from  the  genital 
tract  after  the  menopause  has  generalh'  a 
serious  aspect,  since  in  most  cases  it  is  due 
to  malignant  disease  of  the  body  or  cervix, 
and  until  this  can  be  excluded  no  other  diagnosis 
should  be  made. 

Rarer  causes  of  haemorrhage  after  the  meno- 
pause are  ovarian  tumours,  fibroid  and  mucous 
poh^i,  degenerating  fibroids,  senile  endo- 
metritis, and  ulcerations  due  to  prolapse  and 
pessaries. 

I  have  operated  upon  two  women  over 
seventy  years  of  age  who  for  the  twenty  years 
following  their  menopause  had  no  loss,  and 
then  bleeding  commenced  and  became  very 
bad.  On  dilating  the  cervix,  in  each  case  a 
small  fibroid  polypus  was  detected  and  removed. 

Carcinoma  in  an  Atrophied  Uterus.  —  After 
the  menopause  the  uterus  gradually  becomes 
smaller,  more  particularly  the  vaginal  portion 
of  the  cervix,  which  may  entirely  disappear, 
leaving  only  a  small  orifice  in  the  roof  of  the 
vagina.  Carcinoma  of  the  cervix  then  occurring 
in  the  supravaginal  portion  of  the  cervix  is 
impossible  to  diagnose  in  its  early  stages  unless 
the  cervical  canal  is  dilated,  and  it  may  only 
herald  its  arrival  by  a  small  discharge  of  blood. 
Again,  the  cause  of  the  metrorrhagia  may 
be  carcinoma  of  the  body,  associated  with 
diffuse  ulceration  of  the  endometrium  without 
enlargement  of  the  body. 

Fibrosis  of  the  Uterus. — This  is  a  condition 
difficult  to  diagnose  even  Avhen  the  cervix  is 
dilated,  since  it  may  cause  but  little  or.  no 
enlargement  of  the  uterine  cavity,  and  nothing 
striking  is  found.  There  are  two  signs,  how- 
ever, which  are  of  value,  more  esj)ecially  to 
one  who  has  had  frequent  opportunity  of 
examining  these  cases;  these  are  an  undue 
hardness  of  the  uterus  and  a  uterine  wall 
which  can  be  felt,  between  the  index  finger  of 
one  hand  in  the  cavity  and  the  other  hand 
pressing  from  the  abdomen,  to  be  much 
thicker  than  usual.  A  diagnosis  of  this  condi- 
tion may  have  to  be  arrived  at  after  the 
various  methods  of  treatment  have  failed  to 
give  relief. 

Senile  Endometritis.  —  This  condition,  which 
may  come  on  many  years  after  the  menopause, 
is  associated  A\ith  haemorrhage  and  a  leucor- 
rhoeal  discharge  which  is  at  times  offensive. 
It  will  need  a  dilatation  of  the  cervix,  and  perhaps 
a  microscopical  examination  of  the  curetted 
endometrium,  to  establish  a  diagnosis  from 
carcinoma  of  the  body. 

It  is  very  frequently  associated  with  senile 
vaginitis. 

Adenomatous  Disease. — Adenomatous  disease 
of  the  uterus,  whether  diffuse  or  polypoid 
(mucous  polj-pus),can,  especially  if  the  polypus 


be  at  the  fundus,  only  be  diagnosed  by  dilatation 
of  the  cervix  and  digital  examination  of  the 
cavity. 

Haemorrhage  due  to  Puberty  and  the  Meno- 
pause.— This  is  diagnosed  by  tlie  elimination 
of  disease.  In  the  case  of  puberty,  the  practi- 
tioner may  try  medicinal  treatment  for  a  little 
while,  as  the  bleeding  at  this  time  has  rarely 
any  pathological  significance.  At  the  meno- 
pause, on  the  contrar}^  the  patient,  married 
or  single,  must  be  carefully  and  locally 
examined. 

Treatment.  The  treatment  of  abnormal 
bleeding  from  the  genital  tract  must  depend 
in  the  first  instance  as  to  whether  the  loss  is 
severe  and  dangerous  or  not. 

Severe  and  Dangerous  Haemorrhage. — In  these 
cases  the  bleeding  must  be  stopped  as  soon  as 
I  possible.  As  such  bleeding,  except  in  the  rare 
complication  of  puberty  or  the  menopause, 
arises  from  some  local  disease,  a  pelvic  examina- 
tion is  imperative,  and  if  any  condition  be 
found  that  should  be  immediately  removed, 
such  as  a  polypus,  this  must  be  done,  other- 
wise the  symptom  of  bleeding  must  be  treated 
for  the  time  being,  and  afterwards,  Avhen  the 
necessary  arrangements  can  be  made,  the 
cause  may  be  dealt  Mith.  Haemorrhage  from 
the  genital  tract  may  be  combated  with  drugs, 
hot  douches  and  packing. 

Drugs.  Of  all  the  drugs  that  have  any 
effect  on  the  uterus,  ergot  is  the  most  reliable, 
and  in  such  cases  as  those  under  discussion 
ten  minims  of  the  h\^odermic  injection  of 
ergotin  B.P.  should  be  given. 

In  addition,  local  styptics  may  be  applied 
to  the  endometrium,  such  as  adrenalin,  hamame- 
lis  or  perchloride  of  iron ;  the  last,  though  very 
efficacious  at  the  time,  should  be  reserved  for 
those  cases  where  everything  else  has  failed, 
since  the  endometrium  will  sloush  after  its 
application. 

Hot  Douches.  A  vaginal,  and,  if  the  cervix  is 
sufficiently  dilated,  an  intra-uterine  douche 
AAill  aid  materially  in  stopping  haemorrhage. 
The  temperature  of  the  water  should  be  about 
118°  F. 

Packing  the  Vagina  and  Uterus.  A  very 
good  method  of  controlling  excessive  uterine 
haemorrhage  is  to  pack  the  vagina  tightly  with 
sterilized  gauze.  The  uterus  may  also  be 
packed   if   the   cervical   canal   will   admit   the 


gauze. 


The  packing,  to  be  of  any  use,  must  be 
efficient,  the  chief  points  being  : — (1)  empty  the 
bladder;  (2)  wash  the  vagina  out  with  a  hot 
douche ;  (3)  pack  tightly,  commencing  at  the 
fornices  and  gradually  filling  up  the  vagina 
from  above,  using  a  Sim"s  speculum  if  one  is 
available  ;  (4)  put  on  a  pad,  to  keejj  the  packing 
in  situ  ;  (5)  Apply  a  T  bandage  to  keep  the  pad 
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in    position ;    (6)  remove    the    packing    within 
twenty-four  hours  and  douche. 

Haemorrhage  not  Severe  or  Dangerous. — When 
the  loss  is  not  so  severe  or  dangerous  as  to 
require  the  treatment  just  outlined,  more  j 
attention  can  be  given  to  the  aj)propriate 
remedies  indicated  by  the  condition,  and  these 
will  be  found  fully  described  in  the  chapters 
dealing  with  those  diseases.  It  will  only, 
therefore,  be  necessary  to  indicate  the  general 
lines  upon  which  the  treatment  should  be 
conducted.  j 

Haemorrhage  from  the  Fallopian  Tubes,  Vagina 
or   Vulva,   or   due    to    the    Ovaries.  —  Excepting 
that  due  to  traumatic,  syphilitic  or  tubercular  ! 
ulceration,     bleeding    from    disease    of    these 
structures  must,  if  possible,  be  treated  surgically. 

Haemorrhage  from  the  Uterus. — Bleeding  from 
the  uterus  may  be  due  to  congestion,  to  the 
fact  that  having  a  tumour  in  its  substance 
(whether  fibroid,  adenomyoma  or  retained  pro- 
ducts) it  is  unable  to  contract  properly  during 
menstruation,  and  so  close  the  vessels  or  else 
that  its  vessels  are  diseased  (Bright's  disease), 
that  in  addition  its  muscle  is  replaced  partly 
by  fibrous  tissue  and  thus  handicapped  in  its 
contractile  power  (fibrosis),  because  the  blood 
does  not  clot  as  well  as  it  should,  thus  post- 
poning the  formation  of  thrombi  (the  various 
anaemias  and  other  blood  diseases,  lessened 
calcium  content  of  the  blood) ;  to  the  fact  that 
the  uterine  cavity  is  larger  than  normal,  there 
is  more  endometrium,  and  therefore  there  are 
more  vessels  to  rupture  during  menstruation 
(subinvolution,  adenomatous  disease),  or  because 
some  form  of  ulceration  is  proceeding,  and 
blood-vessels  are  opened  during  its  progress 
(traumatic,  malignant,  syphilitic,  tubercular). 
In  most  of  these  cases  the  appropriate  treatment 
will  be  found  under  the  disease  indicated. 

Congestion. — The  menorrhagia  of  uterine  con- 
gestion is  best  treated  with  rest,  saline  aperients, 
and  a  light  diet  from  which  all  stimulating 
articles  have  been  eliminated.  If  there  is  any 
general  condition  giving  rise  to  the  congestion, 
this,  of  course,  must  be  remedied  as  much  as 
possible. 

Deficient  Clotting  Power. — Menorrhagia  due  to 
this  cause  may  at  times  be  very  effectually 
treated  by  the  administration  of  calcium  lactate, 
30  gr.  in  a  tumblerful  of  water  at  night-time 
every  day  for  a  week,  and  then  every  other  day. 
Horse  serum  lOc.c.  three  times  a  day  in  addition, 
for  the  week  preceding  the  period,  may  at 
times  prove  very  useful.  There  are  always 
a  certain  number  of  cases  the  exact  diagnosis 
of  which  is  not  at  first  determined,  or  having 
been  determined,  it  is  decided  to  postpone 
operative  treatment  until  medicinal  treatment 
has  been  given  a  trial.  Haemorrhage  in  these 
cases  is  often  very  difficult  to  control. 


Of  all  the  drugs  employed  for  the  treatment 
of  bleeding  from  the  uterus,  ergot  is  by  far 
the  best,  and  it  is  almost  certain  that  if  "ergot 
fails  to  afford  relief,  the  practitioner  will 
generalh^  find  other  drugs  equally  disappointing, 
although  rarely  one  of  them,  either  alone  or  in 
association  with  ergot,  will  control  the  bleeding. 
Ergot,  when  given  for  a  long  time,  is  apt  to 
damage  the  cardiac  muscle,  since  by  raising 
the  blood  pressure  it  increases  the  strain  on 
the  heart,  on  a  heart,  be  it  remembered,  which 
may  already  be  degenerate  from  the  prolonged 
anaemia  due  to  the  haemorrhage.  Ergot  may 
be  given  in  the  solid  form  of  pil.  ergotin, 
1  to  3  gr.  three  times  a  day,  or  in  the  liquid 
form,  which  is  more  efficacious,  either  hypo- 
dermic alh'  as  ergotin,  10  minims,  or  more 
usually  in  a  mixture,  as  the  the  liquid  extract. 
It  acts  better  when  combined  with  strychnine 
and  an  acid  as  follows — 

R  Ext.  Ergot.  Liq.  7,  i 

Lic{.  Strychninae  Hydrochlor.  1\  v 
Acid  Hydrochlor.  dil.  ]\  x 
Spirit.  Chloroform.  ri\  x 
Aquam  distillat.  adg  i 

t.d.s. 

Hydrastis  and  hamamelis  may  be  given  in  the 
form  of  the  liquid  extract  in  doses  of  30  minims, 
either  together  or  separately,  and  in  association 
with  ergot  or  not.  Some  women  are  unable  to 
take  ergot,  in  \\hich  case  these  two  drugs  may 
be  found  useful.  If  these  fail,  styptol  can  be 
given  in  doses  of  Ih  gr.  three  times  daily, 
stypticin  may  be  given  in  one-grain  doses  at 
the  same  intervals. 

If  the  haemorrhage  cannot  be  controlled  by 
drugs,  electrical  treatment  by  the  ionization 
method  may  be  tried,  in  which  a  positive 
electrode  composed  of  zinc  or  copper  amalgam- 
ated with  mercury  is  inserted  into  the  uterus. 
When  the  electrical  action  starts,  particles  of 
mercury  with  the  zinc  or  copper  penetrate  into 
the  uterine  tissues.  I  can  imagine  that  this 
treatment  might  be  of  some  use  in  cases  of 
chronic  inflammation,  and  in  some  of  the  cases 
where  no  definite  cause  for  the  bleeding  can 
be  found,  but  personally  I  have  not  experienced 
that  benefit  which  its  more  enthusiastic 
advocates  claim,  in  fact  it  has  failed  where  I 
most  expected  its  success.  C.  B. 


RETAINED    MENSTRUATION 

The  causes  of  retained  menstruation  are 
generally  classified  with  those  of  amenorrhoea 
and  the  subject  discussed  under  this  heading. 
Since,  however,  the  patient  does  menstruate, 
such  a  method  of  description  is  obviously  in- 
accurate,   for    retained    menstruation    has    no 
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connection  A\ith  amenorrhoea,  and  Ave  therefore 
deal  with  it  .separately. 

The  menstrual  discharge  is  retained  because 
there  is  some  hindrance  to  its  escape  either  at 
the  cervix,  in  the  vagina,  or  at  the  vulva.  The 
obstruction  may  be  primary,  inasmuch  as  the 
menstrual  discharge  has  never  escaped  since 
puberty  supervened,  in  Avhich  case  the  obstruc- 
tion is"  due  to  a  congenital  malformation,  or 
secondary,  inasmuch  as  menstruation  had  been 
occurring  normally  for  a  variable  period  before 
it  was  retained,  in  "v^hich  case  the  obstructive 
adhesions  are  the  result  of  inflammation. 

Congenital  Causes.  Imperforate  cervix, 
vagina,  or  hymen.  To  understand  the  nature 
of  the  obstruction  it  is  necessary  to  say  a  few 
words  concerning  the  development  of  the  uterus 
and  vagina. 

Development  of  the  Uterus.  The  uterus  is 
formed  from  the  fusion  of  a  portion  of  the 
Miillerian  ducts.  If  that  portion  of  the  fused 
ducts  which  forms  the  uterus  is  not  canalized, 
there  can  obviously  be  no  uterine  cavity. 
Rarely  the  canalization  stops  short  of  the 
cervical  canal,  when  a  condition  of  imperforate 
cervix  results. 

Development  of  the  Vagina.  The  vagina  is 
developed  in  two  ways — 

1.  The  urogenital  sinus  (Avhich  is  that  part 
of  the  cloaca  shut  off  from  the  rectum  by  the 
cloacal  septum)  is  divided  into  two  portions 
by  the  downgrowth  of  a  vesico-vaginal  septum, 
the  anterior  part  forming  the  base  of  the  bladder 
and  urethra,  the  posterior  part  the  lower  third 
of  the  vagina.  The  fused  Miillerian  ducts  extend 
downwards  from  the  uterus  into  the  top  of  this 
posterior  part  of  the  urogenital  sinus  (lower  third 
of  the  vagina),  and,  becoming  canalized,  form 
the  upper  two-thirds  of  the  vagina.  This  is 
the  commonest  method  of  formation.  If  that 
portion  of  the  fused  ducts  forming  the  upper 
two-thirds  of  the  vagina  does  not  become 
canalized,    the    patient    has    an    imperforate 


vagma. 


2.  The  vesico-vaginal  septum,  instead  of 
dividing  the  urogenital  sinus  into  two  parts, 
simply  fills  up  the  posterior  part  with  a  solid 
column  of  tissue.  The  fused  Miillerian  ducts, 
to  reach  the  surface,  have  then  to  penetrate  this 
solid  posterior  portion  of  the  urogenital  sinus 
and,  becoming  canalized,  the  vagina  is  eventually 
formed.  If  the  fused  ducts  do  not  penetrate 
the  solid  portion  the  patient  has  an  imperforate 
vagina.  This  is  the  rarest  method  of  formation, 
and  is  the  one  usually  responsible  for  the  mal- 
formation of  the  vagina  resulting  in  the  condition 
known  as  "  retained  menstruation." 

Development  of  the  Hymen.  The  hymen  repre- 
sents the  remnant  of  the  membrane  Avhich 
covered  in  the  cloaca,  and  if  it  fails  to  become 
perforated  obstruction  to  the  escape  of  the  men- 


strual fluid  results.  An  imperforate  hymen  as 
a  cause  of  obstruction  is  second  in  frequency  to 
a  septum  across  the  loAver  end  of  the  vagina. 
The  result  of  an  obstruction  is  that  the  menstrual 
discharge  collects,  and  so  the  organs  above  the 
point  of  obstruction  become  gradually  dilated, 
the  dilated  vagina  being  known  as  a  haemato- 
colpos,  the  dilated  uterus  as  a  haematometra, 
and  the  dilated  Fallopian  tube  as  a  haemato- 
salpinx.  The  degree  of  and  the  time  taken  in 
the  dilatation  depend  upon  the  position  of  the 
obstruction  and  the  organ  affected.  Thus  the 
walls  of  the  vagina  and  Fallopian  tubes  being 
much  thinner,  these  structures  will  dilate  more 
readily  than  the  uterus  with  its  thicker  Avails. 
If  the  obstruction  is  low  doA\ai  the  uterus  will 
be  a  very  long  while  before  it  dilates,  and  before 
this  organ  gives  way  to  the  pressure  the  vagina 
will  become  enormously  stretched ;  whereas  if 
the  obstruction  is  high  up  in  the  vagina  or  at 
the  cervix,  the  uterus  will  dilate  more  rapidly. 
Symptoms.  The  patient  gives  a  history  of 
never  having  menstruated.  In  addition  she 
may  complain  of  periodic  pain  in  the  abdomen 
and  back  and  of  a  gradually  enlarging  abdominal 

j  tumour ;  she  may  also  complain  of  pain  on 
passing  water,  and  at  times  the  first  symptom 
complained  of  may  be  retention  of  urine.  The 
age  at  which  patients  are  brought  for  advice 
depends  partly  upon  the  care  bestoAved  on  them 
by  their  mothers,  partly  upon  the  date  of  onset 
of  menstruation  and  the  amount  of  discharge. 
When  the  amount  is  small  the  local  disturbance 
may  be  A^ery  slight,  and  for  some  years  no  com- 
plaint AA'ill  be  made  either  of  pain  or  swelling, 

j  so  that  a  girl  may  be  sixteen  or  seventeen  years 
old  before  she  seeks  advice,  or  even  older  if 
menstruation  has  developed  late.     On  the  other 

I  hand,   if   menstruation  commences   before  the 

I  aA^erage  age  or  the  amount  lost  is  more  than  a 
little,  the  stretching  of  the  vagina  AA-ill  be  much 
more  rapid  and  the  complaint  of  pain  aa  itli  an 
abdominal  tumour  likely  to  be  made  sooner. 

Signs.  Taking  a  typical  case,  on  abdominal 
examination  a  fixed  fluctuating  median  SAAelling 
Avill  be  found  extending  above  the  pubes.  The 
percussion  note  may  be  dull  or  resonant,  accord- 
ing to  Avhether  there  is  a  dilated  bladder  or 
intestine  in  front  of  the  SAAelling.  On  the 
summit  of  the  SAA-elling,  which  is  more  or  less 
dome-shaped,  a  hard  round  mo\'able  body  can 
be  felt,  AA'hich  is  the  uterus. 

On  A^aginal  examination,  AAhen  the  labia 
are  separated  a  tense  SAvelling  Avill  be  found 
projecting  from  the  A^aginal  orifice,  purple-red 
in  colour  and  coA^ered  by  a  normal  hj'men, 

A  recto-abdominal  examination  Avill  show  that 
the  pelvis  is  filled  by  a  fluctuating  SAAelling 
continuous  Avith  the  abdominal  SAvelling  aboA^e 
and  the  vaginal  SAAelling  beloAV. 

If  the  condition  is  more  ad\"anced  than  this 
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the  uterus  will  also  be  felt  to  be  distended,  that 
is,  the  swelling  on  top  of  the  distended  vagina 
■vrill  be  much  larger  and  softer  than  that  men- 
tioned in  the  typical  case.  Under  these  circum- 
stances, also,  it  may  be  possible  to  feel  certain 
irregular  projections  in  the  neighbourhood  of 
the  uterus,  which  are  the  dilated  Fallopian 
tubes. 

Imperforate  Hymen. — The  symptoms  and  signs 
^^•ill  be  similar  to  those  already  described,  onl}^ 
in  this  case  the  hymen  stretching  over  the 
vulval  swelling  will  be  found  to  be  imperforate. 

Imperforate  Cervix. — This  is  a  rare  congenital 
malformation. 

Symptoms.  The  symptoms  in  this  case  will 
be  similar,  except  that  as  the  vagina  will  not 
be  dilated,  the  bladder  will  not  be  pushed  up 
or  the  urethra  stretched,  so  that  urinary  troubles 
Avill  be  absent,  and  as  the  rectum  Mill  not  be 
pressed  upon,  there  will  be  no  trouble  there. 

Signs.     The  abdominal  signs  correspond  to 
those    already    mentioned    "when    the    vaginal 
obstruction  had  been  present  for  a  long  Avhile. 

The  vaginal  examination  dejsends*  upon 
whether  the  vagina  is  patent  or  not.  In  some 
cases  the  vagina  is  found  to  be  absent  or  its 
lower  third  only  represented  by  a  cul-de-sac. 
If  the  vaginal  canal  is  patent  the  cervix  will 
be  felt  as  a  smooth  fluctuating  swelling  and  no 
external  os  can  be  seen. 

Suppuration  may  take  place  in  the  retained 
fluid,  so  that  pyocolpos,  pyometra  or  pyosalpinx 
may  eventuate. 

Retained  Menstruation  in  one  half  of  a  Double 
Vagina  or  Uterus. — When  discussing  the  develop- 
ment it  was  pointed  out  that  these  organs  were 
formed  by  the  fusion  of  the  two  Miillerian  ducts. 
If  these  ducts  do  not  fuse  the  result  is  the 
formation  of  a  double  uterus,  or  double  vagina 
or  both,  and  the  congenital  atresias  that  have 
already  been  described  may  occur  on  one  side 
only.  This  may  lead  to  a  certain  amount  of 
difficulty  in  diagnosis,  since  the  girl  may  be 
menstruating  normally'  from  one  uterus,  and  so 
the  fact  that  the  menstrual  fluid  from  the  other 
uterus  is  being  retained  escapes  notice  and  the 
swelling  is  regarded  as  a  cyst. 

Treatment — 

Imperforate  Vagina  at  its  lowest  limit  or  Im- 
perforate Hymen. — The  treatment  of  these  two 
conditions  is  the  same. 

Preparation  of  the  Patient.  The  vulva  should 
be  shaved  and  the  patient  should  then  have  a 
bath,  especial  attention  being  devoted  to  the 
locality  of  the  operation. 

The  external  genitals  are  then  rendered  as 
sterile  as  possible  by  swabbing  with  ethereal 
soap,  Miiich  is  then  removed  with  warm  water, 
after  which  the  parts  are  finally  swabbed  with 
biniodide  of  mercury  (1  in  2000)  and  a  compress 
consisting  of  a  pad  of  gauze  tissue  Avrung  out  of 


biniodide  of  mercury  (1  in  2000)  is  adjusted  over 
the  vulva  and  kept  in  position  by  a  T  bandage. 

Operation.  A  small  incision  is  made  in  the 
bulging  septum  or  hymen  as  the  case  may  be, 
from  before  backwards,  and  the  sticky  fluid, 
consisting  of  blood  and  mucus,  allowed  to  escape 
without  any  assistance  such  as  pressure  on  the 
uterus. 

When  the  flow  of  retained  fluid  decreases  the 
incision  is  enlarged  and  another  made  at  right 
angles  to  it.  If  the  vagina  alone  is  distended  the 
retained  fluid  should  be  evacuated  as  completely 
as  possible  by  gentle  irrigation  with  boric  acid 
solution.  Where  the  uterus  itself  is  distended 
no  attempt  should  be  made  to  empty  it,  but  it 
should  be  allowed  to  drain  by  itself. 

Dangers.  The  dangers  connected  with  this 
operation  are  those  of  sepsis  and  haemorrhage. 

Sepsis  is  a  ver}-  real  and  serious  danger  and 
is  due  to  organisms  entering  the  dilated  genital 
tract  and  finding  therein  a  retained  fluid  upon 
which  they  can  thrive.  The  distended  state  of 
the  Fallopian  tubes  which  is  sometimes  present 
forms  a  direct  route  to  the  peritoneum,  and 
double  suppurating  haematosalpinx  and  general 
peritonitis  have  often  resulted. 

Hcemorrhage,  intraperitoneal  in  character,  is 
due  to  the  rupture  of  the  Fallopian  tube  or  tubes. 
The  fact  that  the  tubes  are  dilated  may  not  at 
first  be  ascertained,  and  for  this  reason  the 
abdominal  swelling  should  not  be  pressed  upon, 
since  if  the  tubes  are  distended  it  is  a  proof  that 
their  ampullary  ends  must  be  sealed,  and  the 
peritonitis  causing  this  may  have  so  fixed  them 
that  when  pressure  is  applied  there  is  a  danger 
of  their  being  ruptured  or  of  the  adhesions  fixing 
them  being  torn. 

If  after  evacuation  of  the  retained  fluid  the 
patient  shows  signs  of  intraperitoneal  bleeding, 
the  abdomen  should  l)e  opened  and  the  condition 
dealt  with,  which  should  also  be  done  if  the 
Fallopian  tubes  are  ascertained  beforehand  by 
bimanual  examination  to  be  dilated. 

Dressing  and  After-Treatment.  The  sterilized 
pads  are  to  be  removed  when  soiled,  and  if  the 
patient  shows  any  signs  of  sepsis  the  vagina 
must  be  douched  twice  daily  with  a  warm 
solution  of  1  in  4000  biniodide  of  mercury. 
The  patient  should  be  made  to  sit  up,  so  that 
better  drainage  may  be  obtained. 

Absence  of  the  Vagina  in  some  part  of  its  length — 

Operation.  A  sound  is  passed  into  the  bladder 
and  held  by  an  assistant. 

The  operator,  having  introduced  the  index 
finger  of  his  left  hand  into  the  rectum  so  that  it, 
together  with  the  sound  in  the  bladder,  may  act 
as  a  guide,  makes  a  transverse  incision  in  what 
should  be  the  vaginal  orifice,  and  then  with  the 
index  finger  of  his  left  hand  and  scissors,  if 
necessary,  gradually  enlarges  the  wound  in  an 
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upward  direction,  taking  care  to  avoid  the 
rectum  and  bladder,  until  the  vaginal  canal  is 
reached,  Mb  en  the  retained  fluid  is  allowed  to 
escape,  with  the  same  precautions  already 
mentioned.  If  possible,  the  skin  at  the  orifice 
should  be  dissected  free  all  round  and  then 
sutured  to  the  mucous  membrane  of  the  vagina, 
so  that  the  raw  surface  is  covered. 

Dangers.  Besides  those  already  mentioned, 
a  careless  operator  might  wound  the  bladder  or 
rectum,  and  if  the  raw  surface  has  not  been 
covered  with  skin  the  wound  is  very  likely 
gradually  to  contract,  so  that  in  a  few  months 
the  patient  is  in  practically  the  same  state  as 
before. 

Dressing  and  After -Treatment.  Following  the 
operation  the  ne\\ly  formed  vaginal  canal  is 
kept  patent  first  with  a  plug  of  lint  and  in  a 
few  days  later  with  a  perforated  glass  tube  made 
especially  for  the  purpose.  This  glass  dilator 
^^ill  have  to  be  A\orn  for  some  hours  a  day  for 
many  months,  since  if  its  use  is  omitted  there 
is  the  greatest  risk  of  the  canal  closing.  Patients 
for  this  reason  have  had  to  be  operated  upon 
manj'  times,  and  in  intractable  cases  the  question 
of  hysterectoni}^  has  to  be  carefully  considered. 

Total  Absence  of  the  Vagina. — When  the  vagina 
is  absent,  or  practically  so,  and  the  uterus  is 
functionally  active  and  dilated  with  menstrual 
fluid,  the  best  and  proper  operation  is  total 
hysterectomy. 

The  Fallopian  tubes  should  be  removed  with 
the  uterus,  as  they  are  also  distended,  but  the 
ovaries  should  be  left. 

The  operation  of  making  a  vagina  when  none 
or  virtually  none  exists  is  most  unsatisfactory, 
practically  all  the  cases  reverting  to  their  former 
condition  and  having  to  submit  to  further 
operative  measures.  If  the  blood  can  be 
evacuated  from  below  some  operators  have 
indicated  oophorectomy  as  being  the  best 
treatment,  l)ut  this  is  only  sacrificing  healthy 
genital  glands  for  a  deformed  and  useless  uterus. 

Haematometra  of  an  Undeveloped  Horn  of  the 
Uterus. — This  is  a  rare  condition  sometimes 
found  in  connection  \nth  the  malformation  of 
a  unicorn  uterus.  The  distended  undeveloped 
horn  forms  the  outer  half  of  the  unicorn  uterus, 
and  has  the  appearance  of  a  blood  cyst  of  the 
broad  ligament,  which  diagnosis  is  rectified  when 
the  relation  of  tlie  round  ligament  to  the  tumour 
is  confirmed.  Tlie  distencled  horn  may  usually 
be  removed,  leaving  the  functional  half  of  the 
uterus  intact,  by  an  operation  similar  to  that  of 
salpingectomy.  C.  B. 

THE     SEXUAL     FUNCTIONS    IN    WOMAN, 
NORMAL    AND    PATHOLOGICAL 

Since  the  true  biological  existence  of   every 
individual  is  concerned  equally  with  its  o\mi 


life  in  the  transit  from  the  womb  to  the  grave 
and  with  the  reproduction  of  the  species,  the 
sexual  functions  which  ensure  the  propagation 
of  the  race  are  of  importance  second  to  no  other 
vital  phenomenon.  But  %Wtli  the  advance  of 
evolution,  and  the  consequent  "  civilization  " 
of  the  human  species,  we  are  brought  face  to 
face  with  complexities  in  sexual  consummation 
not  met  \\\i\\  in  the  lower  animals.  If  we 
believe  in  volition  we  must  admit  that  no  longer 
are  the  sexual  functions  controlled  and  swayed 
by  the  so-called  "  bodily  needs  " — that  is  to 
say,  external  and  internal  sensory  stimuli — 
alone ;  but  there  is  introduced  into  the  delicate 
physiological  reactions  a  psychical  element  of 
choice,  often  determined  by  social  exigencies, 
which,  as  we  shall  see  presently,  has  much  to 
account  for,  not  only  in  the  pathology  of  the 
sexual  function,  but  also  in  the  supposed  nor- 
mal life  of  woman  in  regard  to  that  part  of 
her  existence  which  is  concerned  with  the 
reproduction  of  our  species. 

So,  in  spite  of  all  the  advance  of  material 
knowledge  in  regard  to  the  physiological  and 
pathological  phenomena  of  the  sexual  functions, 
it  is  necessary  that  the  physician  should  be  more 
than  merely  an  interpreter  of  such  concrete 
details  :  he  must  often  look  beyond  what  are 
known  as  physical  factors  and  endeavour  to 
penetrate  far  into  the  psychical  life  of  his 
patient  if  he  would  trace  those  subtle  changes 
which  are  produced  by  the  interaction  of  mind 
and  body  throughout  the  sexual  life  of  the 
human  female.  Here,  indeed,  is  almost  virgin 
soil,  Miiich  must  be  tilled  by  the  gynaecologist 
of  the  future  for  the  immediate  benefit  of  his 
patient,  and  for  the  future  welfare  of  the  race 
Such  investigations  appear  at  present  to  be 
ultra-microscopical  to  tlie  mind's  eye  of  the 
eugenist  and  the  practising  phj^sician  ;  never- 
theless I  hope  to  show,  at  least  from  the  gynaeco- 
logist's point  of  view,  the  importance  and  the 
direct  scientific  value  of  such  considerations. 

The  Normal  Sexual  Functions  in  Woman 

Every  normal  woman  is,  of  course,  predestined 
to  become  a  female  from  the  earliest  stage  of 
segmentation,  and  the  germ  plasm  from  which 
she  is  produced  brings  with  it  the  necessary 
instincts  and  hereditary  characteristics.  Con- 
sequently every  normal  woman  possesses  the 
intuitions  of  her  sex,  and  the  hereditar^y  tenden- 
cies of  her  ancestors,  in  respect  to  the  functions 
we  are  discussing. 

Xormally  the  sexual  potentialities  remain 
dormant  until  puberty  is  reached.  At  this 
period  there  comes  the  awakening  of  the 
slumbering  forces.  It  is  true,  no  doubt,  that 
each  woman's  introspection  in  regard  to  her 
sexual  functions  is  dependent  on  her  surround- 
ings,   training    and    mode    of    life.     Even    the 
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normal  onset  of  puberty  itself  maj'  be  precocious 
or  delayed  according  to  the  disposition  of 
circumstances.  These  factors  will  be  found 
discussed  fully  under  Puberty.  We  are  only 
concerned  in  drawing  attention  to  them  here 
because  of  their  bearing  on  the  subsequent 
sexual  life  of  any  particular  woman. 

In  Great  Britain  the  active  sexual  life  of 
woman  usually  commences  when  she  is  between 
thirteen  and  fifteen  j^ears  of  age,  and  is  continued 
until  the  menopause,  some  thirty-two  to  thirty- 
five  3'ears  later,  although  in  some  cases  sexuality 
continues  for  some  time  after  the  menopause. 

What,  then,  are  the  sexual  functions  of  woman 
which  constitute  her  sexual  life  ?  I  do  not 
think  that  the  sexual  life  can  be  confined  to 
acts  of  coitus,  for  the  full  development  of  the 
sexual  functions  is  so  largely  dependent  upon 
the  results  of  such  intercourse.  But  I  do  | 
not  propose  here  to  discuss  Conception,  except 
in  view  of  the  essential  relation  to  the  sexual 
life  of  woman,  so  that  we  may  consider  the  '• 
normal  sexual  functions  from  the  following 
standpoints  : — 

L  The  normal  sexual  junctions  from  a  physical  i 
point  of  view. 

2.  The  normal  sexual  functions  from  a  psychical  ' 
point  of  view. 

The  Physical  Function. — It  is  not  impossible 
for  the  human  female  to  partake  fuUy  of  the 
sexual  act  before  puberty,  although  such  pre- 
cocity is  probably  not  normal,  since  it  never  j 
occurs  in  the  lower  animals  of  the  female  sex.  j 
But  at  puberty  sexuality  in  woman  becomes  [ 
developed — more  or  less  according  to  the  force 
of  circumstances  already  alluded  to.  In  those 
circumstances  in  which  the  girl  remains  innocent 
— somewhat  rare  in  these  days — she  may  be 
completely  ignorant  of  her  potentialities,  and 
be  untouched  by  the  internal  stimuli  emanating 
from  her  ovaries  and  other  ductless  glands, 
thus  differing  considerably  from  the  young  male. 
The  normal  woman's  first  contact  with  the 
male  is  usually  far  from  pleasant,  and  it  is 
generally  only  after  repeated  intercourse  that 
the  sexual  desire — the  desire  for  physical 
pleasure,  previously  the  attractions  were  more 
psychical — becomes    established. 

The  normal  sexual  act  in  woman  is  concerned 
in  the  reception  of  the  male  organ  into  the 
vagina.  This  act  leads  to  the  ejaculation  of 
secretion  from  the  glands  of  Bartholin,  the  ducts 
of  which  are  situated  between  the  hj-men  and 
the  nymphee.  There  is,  too,  some  stimulation 
of  the  clitoris  and  nymphae  Avhich  leads  to  a 
vascular  turgescence  in  these  parts,  and  also 
in  the  bulbus  vestibuli  surrounding  the  vagina. 
No  doubt  there  is  considerable  stimulation  also 
of  the  internal  genital  organs  as  the  male  organ 
moves  to  and  fro  in  the  vagina  until  the  culmin- 
ation of  the  act  when  the  female  experiences 


the  sexual  orgasm — not  necessarily  at  the  same 
time  as  the  male.  Usually  the  whole  body  of 
the  female  takes  part  in  the  act  in  an  endeavour 
to  obtain,  as  it  were,  the  uttermost  hmit  of 
satisfaction.  Then  follows  a  period  of  absolute 
relaxation — almost  temporary  exhaustion — and 
the  greater  the  excitement  and  satisfaction  the 
greater  the  subsequent  calm. 

Thus  ends  the  physical  act.  The  subsequent 
occurrences  that  may  follow — fertilization,  im- 
plantation and  development  of  the  ovum — 
concern  us  only  indirectly. 

Women  vary  very  much,  as  has  already  been 
stated,  in  their  sexual  desires.  Many  women 
only  respond  to  the  stimulus  of  actual  contact, 
and,  while  they  enjoy  the  act,  do  not  appear 
to  anticipate  it  in  the  way  the  male  does.  Other 
women  are  under  the  influence  of  stronger 
internal  stimuli  from  their  ductless  glands,  just 
as  the  male  is.  The  latter  class  of  women  are 
really  the  more  normal,  yet,  as  we  shall  see 
presently,  a  serious  abnormal  (according  to 
the  standards  of  civilization)  state  of  affairs 
may  be  associated  m  ith  excessive  desire. 

The  Psychical  Function. — In  the  natural  state 
birds  and  beasts  acquire  during  the  breeding 
seasons  various  external  embellishments  or 
other  forms  of  attraction.  In  some  a  portion 
of  the  body — at  other  times  almost  colourless 
— assumes  a  vivid  hue ;  the  plumage  of  the 
bird  or  the  coat  of  the  animal  may  assume  a 
particular  degree  of  attraction  to  the  opposite 
sex.  As  a  rule  these  external  changes  occur 
in  the  male,  whereas  the  female  attracts  the 
male  by  her  insinuating  habits  or  the  peculiar 
odour  emitted  from  the  vulval  glands. 

It  is  commonly  supposed  that  all  the  external 
changes  that  occur  are  the  result  of  the  activity 
of  the  gonads.  Y'et  there  is  no  doubt,  as  recent 
work  has  shown,  that  sexual  developments  and 
secondary  sexual  characteristics  are  absolutely 
dependent  on  the  interrelation  and  interaction 
of  all  the  ductless  glands,  which  form  normally 
a  well-balanced  combination  in  the  regulation 
of  the  metabolism  in  general  and  in  particular. 
For  example  of  the  latter,  it  is  well  known  that 
overgrowth  of  the  adrenal  cortex  in  women 
leads  to  masculinity  in  regard  to  some  of  the 
secondary  sexual  characteristics,  such  as  the 
growth  of  hair  on  the  face. 

Now  these  characteristics,  which  of  them- 
selves are  thus  produced  by  internal  stimuli, 
act  as  external  stimuli  on  the  members  of  the 
opposite  sex.  And  here  it  is  that  we  must 
carefully  watch  the  parting  of  the  ways,  by 
observino-  how  from  mere  external  stimuli  in 
the  lower  animals  the  psychical  phenomenon 
of  choice  in  sexual  matters  has  come  to  be  an 
established  factor  in  the  sexual  life  of  civilized 
woman. 

In  animals — and  in  some  extremely  sexual 
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human  beings — the  syndrome  of  external  and 
internal  stimuli  is  all  that  is  required  to  complete 
the  functional  desire  for  sexual  satisfaction. 
The  influence  of  the  secretion  from  her  gonads 
and  other  ductless  glands  is  sufficient  to  cause 
a  female  animal,  and  some  abnormal  women,  to 
find  all  they  require  in  any  male — no  matter 
what  his  appearance  or  other  fascinations,  or 
the  absence  of  them. 

But  this  is  unusual  in  women ;  so  unusual 
now  that  women  are  highly  civilized  that  we 
consider — and  rightly  consider — such  a  con- 
dition abnormal.  But  we  must  not  forget  that 
in  normal  women,  though  to  a  less  extent, 
exactly  the  same  stimuli  present  themselves. 
But  owing  to  the  progress  of  evolution,  with 
the  demands  of  civilization  and  the  claims  of 
morality,  such  stimuli  have  become  weakened, 
and  are  not  strong  enough  to  make  all  women 
prostitutes,  or  wanton  in  the  desire  to  satisfy 
their  sexual  needs  or  instincts  for  motherhood. 
Something  more  is  required  before  a  virtuous 
woman  submits  herself  to  sexual  satisfaction. 

Although  the  complex  problem  of  the  relation 
of  the  sexual  to  the  maternal  instinct  in  woman 
is  adumbrated  in  these  remarks,  it  \\ould  serve 
no  useful  or  practical  purpose  to  follow  the 
question  further. 

And  here  we  enter  the  most  intricate  field 
of  philosophy,  and  one  which  from  the  dawn 
of  civilization  has  occupied  the  minds  of  many 
great  thinkers.  It  is  impossible  in  this  article 
to  trace  the  attitude  of  the  majority  of  modern 
women  in  regard  to  sex  matters,  and  the  evolu- 
tion of  the  psychical  barrier  that  has  arisen 
between  the  ordinary  physical  stimuli  and  their 
effect  upon  the  human  female.  Is  it  the  out- 
come of  an  unconscious  eugenic  effort  on  the 
part  of  mankind  for  the  benefit  of  the  race  ? 
Is  it  the  effect  of  the  rise  of  social  and  family 
life  ?  Is  it  the  result  of  the  growth  of  intellect 
and  religion,  Avith  the  sanctification  of  carnal 
desire  ?  Or  is  it  that  in  this  change  from  a 
lower  and  more  natural  state  of  affairs  we  are 
witnessing  a  disappearance  of  the  race  effected 
b^^  Nature  unseen,  and  driving  us  to  our  de- 
struction, that  the  chain  of  evolution  may  not 
be  broken  ? 

These  problems,  deeply  interesting  though 
they  are,  are  no  concern  of  ours  in  what  is  in- 
tended to  be  a  practical  essay,  beyond  indicating 
the  forces  against  wliich  we  have  to  contend,  or 
with  which  perchance  we  have  to  side. 

Since,  however,  a  psychical  element — hitherto 
unknown  among  animals  or  primitive  human 
races — has  been  introduced,  although  A\e  can- 
not discuss  further  the  origin  and  reason  of 
it,  we  must  briefly  consider  its  nature  and  its 
effect  on  woman. 

In  the  first  place,  we  may  safely  assume  that 
in  spite  of  all  evolutionary  refinements  no  nor- 


mal woman  is  happily  mated  unless  her  sexual 
desires  are  fully  satisfied.  If  she  be  liappy 
without  that  satisfaction  then  certain  it  is  that 
her  sexual  instincts  are  deficient,  or  else  have 
never  been  aroused.  If  the  latter,  so  much  the 
greater  is  the  danger  to  our  social  system  which 
finds  a  safety  outlet  in  the  divorce  court. 

In  the  best  circumstances — that  is  the  best 
from  a  human  point  of  view — a  woman  is 
sexually  alive  and  sensitive  to  the  stimuli 
arising  from  the  cells  in  her  body  which  provide 
the  necessary  secretions.  She  is  healthily  alive 
to  the  existence  of  man.  She  has  no  desire  to 
earn  her  own  living,  possess  a  vote,  or  in  any  way 
hunt  for  her  food  or  slay  the  enemies  of  her 
tribe.  Yet  she  has  had  her  mind  carefully 
trained  through  generations  of  civilization,  and 
throughout  her  own  personal  existence.  She 
is  fastidious  ;  and  an  overwhelming  repugnance 
to  a  pigmy  of  a  man  or  a  congenital  idiot  may 
master  all  internal  sexual  stimuli  she  may  have 
■ — in  other  Avords  she  exerts  a  so-called  choice. 
Perhaps,  as  we  have  already  said,  this  is  a  divine 
inspiration  of  Nature  to  ensure  the  survival  of 
the  fittest.  But  if  women  are  to  retain  their 
intuitions  and  their  influence  over  man  w  hicli 
are  of  such  advantage  to  the  race,  tliej'  must 
remain  Momen  in  the  only  true  environment 
for  a  M'oman — the  home. 

Thus  we  have  defined  the  actual  sexual  life 
of  the  best  type  of  modern  woman — the  woman 
sexually  alive,  who  is  capable  of  sensing  the 
psychical  as  well  as  the  organic  stimuli.  Fortu- 
nately such  M'omen  constitute  the  bulk  of  our  race 
—the  best  of  our  race.  And  herein  the}^  are 
morally  superior  to  men,  for  few  there  are  of 
the  latter  who  are  not,  or  have  not  been,  entirely 
at  the  mercy  of  their  organic  stimuli. 

Undoubtedly,  then,  the  organic  sexual  stimuli 
of  those  women  Ave  term  normal  are  Aveak,  at 
any  rate  until  they  are  roused.  Sometimes  this 
leads  them  to  marry  any  man  for  the  sake  of  a 
home ;  sometimes  to  marry  a  man  because  they 
like  him — psj^chical  attraction  ;  and  fortunately 
not  infrequently  because  they  love  him — 
psychical  and  sexual  attraction. 

If  noAv  Ave  Avere  to  take  into  account  the 
satisfaction  of  the  maternal  instincts  and  joys 
that  fall  to  the  normal  Avoman,  Ave  should  haA^e 
to  fill  far  more  space  than  is  at  our  disposal  in 
an  estimation  of  the  enormous  influence  they 
exert  in  the  life  of  A\'oman — filling  her  life  to 
the  exclusion  of  all  else.  We  cannot,  nor  is 
there  need  to  do  so.  It  is  a  natural  corollary 
of  Avhat  Ave  liaA'e  already  said,  and  Avith  civilized 
woman  motherhood  is  as  truly  psj^chical  as 
instinctive. 

So  Ave  haA^e  it  that  a  normal  civilized  Avoman 
in  her  sexual  life  and  functions  and  their  results 
fulfils  the  ideals  and  laAvs  of  Nature ;  and  in 
doing  so  Avins  for  herself  peace  and  happiness, 
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and  sexual  and  maternal  satisfaction  in  its  most 
animal,  and  at  the  same  time  in  its  most  human 
form. 

Abnormalities  of  the  Sexual  Function  in  Woman 

Just  as  we  divided  the  stimuli  concerned  in 
the  sexual  functions  of  the  normal  woman  into 
those  of  physical  and  those  of  psychical  origin, 
so  we  may  divide  the  pathological  conditions 
into  abnormalities  of  the  physical  and  psychical 
functions.  And  just  as  under  normal  circum- 
stances these  apparently  separate  faculties 
become  blended  and  mutually  interdependent, 
so,  too,  abnormalities  of  the  physical  functions 
may  react  upon  the  psychical  and  produce 
mental  abnormalities ;  or  psychoses  may  give 
rise  to  physical  disabilities.  The  subject  is  so 
enormous  and  so  far-reaching  that  it  will  be  pos- 
sible here  only  to  give  the  barest  outline  for  the 
guidance  of  those  who  are  occasionally^  brought 
face  to  face  with  these  difficult  cases.  And, 
after  all,  each  case  is  almost  a  disease  unto  itself. 
So  long  as  the  practitioner  is  aware  of  the  possi- 
bilities and  principles  underlying  the  conditions 
in  question,  his  plan  of  action  can  be  developed 
along  the  most  suitable  lines.  For  it  is  only 
complete  ignorance  or  narrowed  views  on  such 
a  subject  as  this  that  leads  us  into  unfathomable 
depths. 

Physical  Abnormalities. — When  coitus  is  abso- 
lutely impossible  owing  to  malformations  of 
the  female  genital  organs  or  other  causes,  the 
result  may  be  called  "Apareunia."  When  a 
woman  suffers  unduly  during  sexual  intercourse, 
or  the  act  is  impeded  without  being  prevented, 
the  condition  is  known  as  "  Dyspareunia."  W^e 
shall  for  the  sake  of  clearness  consider  each 
group  of  cases  under  these  headings. 

Apareunia.  Impossibility  of  coitus  is  brought 
about  by  any  condition  which  prevents  the  male 
organ  from  penetrating  the  vagina.  Such 
obstruction  may  arise  from  : — 

(a)  Impermeability  of  the  vagina. 
This  may  be  due  to  : — 

1.  Abnormalities  of  the  hymen,  which  may 

be  imperforate,  cribriform  or  unusually 
tough. 

2.  Occlusions  of  the  lower  end  of  the  vagina, 

either  developmental  or  acquired.  Tn 
the  latter  case  inflammatory  processes 
or  growths  are  the  commonest  causes. 

3.  Absence  of  the  vagina. 

4.  Senile  atrophy  of  the  vagina  and  vaginal 

orifice. 

(&)  Impossibility  of  access  to  the  vagiiial  orifice. 

This  results  from  : — 

1 .  Malformations  which  give  rise  to  accessory 
lower  limbs,  united  twins  and  the  like. 
31* 


2.  iVcquired  deformities,  such  as  bilateral 
ankylosis  of  the  hip  joints,  or  paralysis 
producing  the  "  scissor-leg  "  deformity 
(spastic  paraplegia). 

Fortunately  some  of  the  conditions  in  the  first 
group  are  curable,  and  the  patient  may,  after 
suitable  treatment,  become  normal.  Thus 
abnormalities  of  the  hymen  can  be  effectively 
dealt  with  by  excising  this  structure.  Atresia 
of  the  lower  end  of  the  vagina  usually  can  be 
dealt  with  surgically,  whether  the  condition  be 
developmental  or  acquired. 

If  there  be  absolute,  that  is  incurable,  apare- 
unia, the  woman  is  not  marriageable  in  the 
ordinary  sense  of  the  word,  although  she  may 
have  the  normal  instincts  and  even  suffer  from 
psychoses,  which  we  shall  discuss  presently, 
from  the  inabilitj^  to  fulfil  the  sexual  obligations 
under  which  she  labours.  If  a  woman  were  to 
marry  and  to  acquire  a  deformit\^  such  as  that 
due  to  ankylosis  of  the  hip  joints,  many  inter- 
esting questions  might  arise  if  an  heir  were 
greatly  desired.  Such  could  only  be  obtained 
by  artificial  insemination  and  Caesarean  section. 

Dyspareunia.  Difficult  coitus  is  usually,  of 
course,  associated  with  pain.  There  are  two 
definite  and  distinct  classes  of  patients  :  those 
is  whom  coitus  has  never  been  satisfactorily 
or  painlessly  accomplished,  and  those  who,  after 
perhaps  many  years  of  fertile  married  life, 
suddenly  suffer  great  pain  on  connexion.  And 
though  sometimes  there  is  no  real  pathological 
distinction  between  the  conditions  found,  yet 
the  practical  differences  are  often  so  great  that 
it  will  be  best  to  mention  each  class  separately. 

(a)  Dyspareunia  in  the  young  married  woman. 

This  may  be  due  to  : — 

1.  Nervousness,  and  the  fear  of  being  hurt. 

2.  Tender  carunculse  myrtiformes,  or  soreness 

from  laceration  of  the  hymen. 

3.  Disproportion  in  size   between  the   male 

organ  and  the  ostium  vaginae. 

4.  Inflammations  of  the  vulva  or  vagina. 

5.  Growths  of  the  vulva  or  vagina. 

6.  Prolapsed  ovaries,  with  retroflexion  of  the 

uterus. 

7.  Salpingitis  and  pelvic  peritonitis. 

In  such  cases  as  those  included  in  (6)  and  (7) 
the  pain  is  of  a  different  character  from  that 
which  arises  from  difficulties  at  the  outlet. 

Only  the  first  three  causes  are  at  all  common 
in  young  married  women. 

{b)  In  married  women  who  have  had  children 
the  following  are  the  commonest  causes  of 
dyspareunia : — 

1.  Prolapsed    ov^aries,  with  perhaps   a    very 

tender  retroflexed  fundus  uteri. 

2.  Salpingitis  and  pelvic  peritonitis. 
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3.  Vulvitis,  usually  due  to  gonorrhoea.     The  ' 

swollen    and    inflamed    labia   are    very 
tender. 

4.  Growths  of  the  vulva  and  vagina. 

All  of  these  causes  except  the  last  are  common, 
and  it  will  be  seen  that  they  dififer  from  the 
common  causes  in  young  married  women,  who 
but  rarely  suffer  dyspareunia  from  such  lesions. 

It  is  most  important  that  the  pathological 
factor  should  be  recognized,  because,  as  we  shall 
see  directly,  such  physical  disabilities  are  ex- 
tremely liable  to  give  rise  to  psycliical  troubles. 

The  treatment  of  these  various  conditions  will 
be  found  detailed  in  connexion  with  the  de- 
scriptions of  the  various  lesions,  and  need  not 
be  discussed  in  this  article.  But  it  will  not 
be  out  of  place  to  emphasize  the  fact  that  such 
conditions  are  curable,  and  that  it  is  of  the  very 
greatest  importance  that  they  should  be  dis- 
covered and  cured.  With  natural  modesty, 
especially  if  newly  married,  the  patient  rarely 
volunteers  the  information  that  she  suffers  from 
dyspareunia,  so  that  it  is  absolutely  essential 
that  the  medical  attendant  should  discover  or 
negative  the  presence  of  what  may  be  at  the 
bottom  of  many  physical  and  mental  ailments, 
and  of  much  unhappiness  in  the  home. 

Psychical  Abnormalities. — To  detail  closely  the 
many  psycho-pathological  phenomena  and  their 
manifestations  that  may  occur  would  be  im- 
possible here.  But  we  must  take  a  general 
survey  of  the  main  groups  into  which  such  con- 
ditions can  naturally  be  arranged.    These  are : — 

1.  Deficient  sexuality. 

2.  Limitation  of  the  sexual  functions. 

3.  Excessive  sexuality. 

Deficient  Sexuality.  While  of  course  deficiency 
in  regard  to  the  sexual  desires  may  be  looked 
upon  in  many  cases  as  a  physical  deficiency, 
and  would  be  so  considered  in  animals,  in 
woman  it  is  usually  necessary  to  look  upon 
it  as  a  psjxhical  phenomenon.  In  the  normal 
woman,  as  Ave  have  seen,  the  natural  desire  is 
largely  under  the  influence  of  the  mind.  That 
is  to  say,  she  exerts  a  choice  in  the  matter, 
and  while  a  very  large  proportion  of  women 
have  full  sexual  desire  and  consummation  with 
one  man  only — and  it  is  interesting  to  note  that 
some  men  seem  to  possess  in  a  marked  degree 
the  power  of  exciting  the  sexual  passions  in 
women — j^et  an}'  physically  normal  woman 
can  conceive  after  coitus  AA-ith  practical!}-  any 
man  Avho  is  potent.  And  herein  lies  the  first 
psychical  problem.  Can  a  Avoman  be  considered 
normal  because  in  her  married  life  she  has  not 
shoAvn  a  satisfactorj'  degree  of  sexualitj^ — CA'en 
though  she  may  be  the  mother  of  a  family  and 
possess  apparently  full  maternal  instincts  ? 
Strictly  speaking,  she  may  or  may  not  be  normal. 
In   other  Avords   the  particular  man   may   be 


unable  to  stimulate  her  sexual  desire  as  another 
might  have  done.  Such  a  condition  of  affairs 
is  unfortunately  common,  and  is  due  more  to 
AA'hat  Ave  may  describe  as  environment  than  to 
abnormality. 

But,  again,  there  is  quite  a  different  class  of 
case  :  the  Avoman  Avho  is  absolutely  deficient 
sexually.  Such  Avomen  frequently  have  no 
true  mother-instinct.  They  are  an  anomaly; 
and  their  condition  may  be  due  either  to  deficient 
femininity,  or  to  an  excess  of  masculinity  Avhich 
balances  the  femininity  and  produces  a  being 
that  is  neuter  in  regard  to  sexual  matters.  This 
type  is  often  found  among  the  better  balanced 
of  female  agitators. 

It  is  somcAvhat  difficult  with  our  present  know- 
ledge to  say  much  about  the  controlling  factors 
in  regard  to  deficiency  of  the  sexual  desires,  which 
of  course  may  amount  to  absolute  asexuality. 
And  the  difficulty  lies  in  the  Avide  range  of 
physical  and  mental  abnormalities  that  may  be 
met  AA'ith.  But,  in  so  complicated  a  function 
as  is  the  sexual  in  Avoman,  this  is  not  to  be 
wondered  at,  for  it  is  obAnous  that  so  long  a 
chain  of  connexions  may  be  broken  in  one  link 
or  another,  AAdth  the  production  of  the  general 
phenomenon. 

From  the  physical  point  of  a'Icav  avc  not 
infrequently  find  that  the  ductless  glands  are  dis- 
eased, or  that  there  is  a  certain  infantilism  of  the 
genital  organs :  and  in  this  connexion  it  is  well 
to  remember  that  excessive  muscular  exercise 
or  mental  concentration  are  common  causes  of 
menstrual  suppression,  sterility  and  sexual  de- 
ficiency. This  is  of  course  unknoAvn  to,  or 
ignored  by,  those  Avho  encourage  Avomen  to  seek 
to  conquer  other  Avorlds  than  those  in  AA'hich  they 
naturally  reign  supreme.  In  all  these  circum- 
stances the  phj'sical  stimuli  that  react  on  the 
brain  are  absent,  and  the  chain  of  sequence  that 
goes  to  establish  full  sexuality  is  interrupted. 

But  apart  from  this  partially  physical  aspect 
there  is  the  purely  mental.  And  here,  too,  Ave 
meet  AAuth  the  asexual  propensities  in  A*arious 
grades,  degrees  and  manifestations.  The  social 
surroundings,  the  education,  the  effect  of  religion, 
or  the  indiA^dual  revulsion  from  anything  par- 
taking of  the  animal  instincts  may  all  lead  to  a 
condition  of  complete  psychic  apatliA'  or  cA'en 
of  disgust  of  everything  appertaining  to  sexual 
matters.  Y^et  in  many  of  these  cases  under 
suitable  conditions,  and  Avith  romantic  AAOoing 
(Avhich  appeals  to  the  higher  ideals),  the  sup- 
pressed natural  functions  may  become  aroused, 
especially  through  the  instinct  of  motherhood ; 
but  usually,  though  by  no  means  ahvays,  there 
is  a  certain  coldness  in  actual  sexual  affairs. 
At  least,  such  Avomen  are  generally  exces.sively 
feminine,  gentle  and  "  angelic." 

But  from  mere  quiet  apathy  or  revulsion  one 
mav   find   a  further  degree,   and   one   that  is 
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associated  with  more  active  manifestations. 
In  these  cases  the  woman  is  a  misandrist  to 
such  an  extent  that  sometimes  her  resentment 
becomes  a  manifestation  of  insanity. 

Limitation  of  the  Sexual  Functions.     In  less 
civiHzed  communities  than  ours  no  woman  loses 
the   chance   of   sexual   satisfaction.     With   the 
advance  of  modern  civilization  polygamy  and 
hetairism  have  been  banished  from  our  recog- 
nized social  customs.     The  result  has  been  rather 
injurious  to  our  womankind,   and  possibly  in 
some  ways  to  the  natural  course  of  evolution. 
That  it  has  conferred  immediate   benefits  on 
men,  and  ensured  social  harmony  none,  of  course, 
can  deny.     It  is.  however,  our  duty  to  realize 
any  penalties  there  may  be  in  the  result  con- 
cerning  the   subject   under   discussion.     There 
can  be  no  doubt  that  every  normal  Avoman  has 
sexual  desires,  and  the  consummation  of  them 
makes  for  her  physical  and  mental  Melfare.     If 
these  functions  be  not  employed  she  has  not  only 
missed  the  ^hole  object  of  her  sex  formation, 
but  she  is  sure  to  pay  the  price  in  some  w^ay. 
True  it  is,  as  we  have  already  seen,  that  some 
women  are  deficient  in  regard  to  sex  sense  ;   and 
these  do  not  suffer  so  objectively  as  those  who 
have  the  sense  well  developed   but  have  not 
opportunities   for   the   consummation   of   their 
desire.     How  common  it  is  to  see  women  over 
thirty-five  years  of  age  who  are  suffering  psy- 
chically and  physically  owing  to  the  fact  that 
they  have  not  had  sexual  and  maternal  satis- 
faction.    They  may  have  a  physical  disorder 
such  as  menorrhagia,  or  they  may  be  subject 
to  various  neuroses  and  psychoses  which  make 
them  a  trouble  to  themselves  and  to  every  one 
else ;  especially  when  they  become  active  public 
agitators  in  order  to  give  vent  to  their  sup- 
pressed   and    disordered    feelings,    Avhich    not 
infrequently  lead  them  to  harp  upon  the  one 
topic — "  woman's  rights."    There  are  many  who 
deny  this  state  of  affairs  ;    but  surely  it  has  the 
support  of  all  observant  gj^naecologists. 

It  may  be  pointed  out,  however,  that  savage 
or  primitive  Avomen  as  a  rule  have  not  shown 
great  sexuality  ;    but  obviously  this  is  because 
they  are  so  early  and  so  certainly  sought  out 
by  the  males  and  all  their  latent  and  potential 
desires  satisfied  and  merged  into  motherhood. 
This  can  hardly  be  said  to  be  the  case  in  our 
country  in  the  present  day.     And  it  is,  there- 
fore, interesting  to  note  that  manifestations  of 
unsatisfied  sexual  or  maternal  desire  are  rarely 
seen  before  about  thirty-five  years  of  age,  when  : 
the  best  chances  of  matrimony  have  passed.  We 
have  created  the  circumstances,  but  we  have  not 
yet  provided  the  real  cure  for  the  disabilities  they  j 
give  rise  to.     Allowing  our  women-folk  to  enter  : 
into  competition  with  men  will  merely  perpetuate   j 
and  accentuate  the  abnormal  state  of  affairs.        I 

There  is  one  other  interesting  class  of  pheno-  i 


mena  in  connexion  with  the  limitation  of  the 
sexual   functions   which   Mill   not   infrequently 
I  be  met  mth  by  those  who  take  a  practical  view 
j  of   the   subject.     If   a   woman   receive   sexual 
!  stimulation    without    full    consummation    she 
i  may  suffer  in  several  ways.     This  may  perhaps 
be  most  often  observed,  but  whether  observed 
I  or  not  frequently  occurs,  in  the  young  woman 
I  who  is  "engaged."     The  hmited  sexual  excite- 
ment caused  by  kissing  and  the  other  forms  of 
I  endearment   usual   in   the   circumstances   may 
give  risetomenorrhagiaortoo  frequent  menstrua- 
tion.    Erom   an   unmarried  patient  who  seeks 
advice    concerning    these    symptoms    inquiries 
should  always  be  made  as  to  the  possibility  of  an 
engagement.     Such  a  woman  does  not  suffer  in 
health  unless  the  engagement  be  protracted  and 
her  fiance  always  with  her.  The  condition  exactly 
resembles  what  takes  place  in  lower  animals  in 
which,  in  the  presence  of  the   male,   repeated 
cestral  cycles  occur  until  pregnancy  supervenes. 
But  akin  to  this  condition  is  a  very  much  more 
important  one,  that  is  to  say,  important  in  its 
results.     And  it  is  one  for  which  the  practitioner 
should  ever  be  on  the  look  out  in  the  present  day 
when  the  limitation  of  families  is  so  common. 
I  Reference  is  made,  of  course,  to  the  incomplete 
j   or  non-performance  of  the  sexual  act,  either  be- 
cause of  impotency  on  the  part  of  the  husband, 
or  the   desire   to  avoid   the   responsibilities  of 
parentage. 

The  prolonged  practice  of  such  an  unnatural 
proceeding  as  the  interruption  of  coitus  before 
the  culmination  of  the  act  may  affect  very 
deleteriously  both  the  husband  and  wife — most 
often  the  wife,  who  never  experiences  satisfaction 
after  the  preliminary  sexual  stimulation.  In 
these  circumstances  women  become  neurotic, 
thin  and  ailing.  They  are  liable  to  suffer  from 
menorrhagia  and  dysmenorrhoea,  with  various 
neuralgias.  If,  however,  the  prevention  of 
conception  with  full  completion  of  the  sexual 
act  be  employed,  then  the  woman  merely  suffers 
the  penalties  of  thwarted  motherhood,  and  these 
penalties  are  directly  proportional  to  her 
maternal  instincts.  In  any  case  such  practices 
are  strongly  to  be  condemned.  It  is  sufficient 
to  mention  that  a  similar  train  of  symptoms 
might  arise  if  for  any  reason — such  as  hip 
disease — apareunia  exist. 

Excessive  Sexuality.  Finally,  we  have  to 
consider  the  results  of  excessive  sexuality,  and 
this  is  not  a  very  common  condition  in  woman, 
for,  as  already  mentioned,  although  a  woman, 
if  normal  and  suitably  mated,  will  be  extremely 
sexual  with  the  man  of  her  choice,  she  is  usually 
absolutely  antipathetic  to  all  others.  Even 
prostitutes  often  experience  sexual  gratification 
with  one  man  only,  and  he  is  frequently  her 
"  bully,"  or  a  man  of  her  own  class. 
Strictly  speaking,  we  may  divide  the  mani- 
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festations  of  excessive  sexuality  into  three 
groups :  those  caused  by  excessive  sexual 
indulgence  without  sexual  insanity ;  tliose  due 
to  masturbation  or  sexual  perversion ;  and 
those  seen  in  the  sexually  insane,  with  or  without 
excessive  sexual  indulgence. 

(a)  Excessive  sexual  indulgei^ce  may  perhaps 
be  noted  most  frequently  in  the  new  ly  married, 
in  whom,  as  a  rule,  the  routine  of  ordinary  life 
teaches  moderation,  or  in  Avhom  satiety  checks 
the  sexual  passions.  Sexual  excess  in  those  not 
living  in  the  bonds  of  matrimony  is  rarely  seen 
in  women,  although  it  may  be  encountered  in 
prostitutes,  who,  however,  are  usually,  as 
already  pointed  out,  untouched  by  the  ordinary 
sexual  feelings.  In  the  young  married  woman, 
\\hom  the  practitioner  would  be  most  likely  to 
have  under  his  care,  menorrhagia  and  lassitude, 
with  headache  and  neuralgia,  are  most  frequently 
noted.  In  such  cases  one  should  always  advise 
the  husband  and  wife  to  occupy  separate  beds, 
or  even  separate  bedrooms — the  obvious  effect 
of  which  is  to  lead  to  moderation. 

{}))  Maslurhation  and  sexual  perversion  are 
usually  manifestations  of  excessive  sexuality. 
If  we  except  the  masturbation  commonly  seen 
in  various  forms  of  insanity,  this  vice  is,  of  course, 
not  nearly  so  common  in  A\omen  as  men.  For 
during  adolescence  the  sexual  appetites  of  girls 
are  very  much  more  passive  or  latent  than  are 
the  equivalent  functions  in  the  male.  Mastur- 
l)ation  not  infrequently  arises  in  the  first  instance 
from  irritation  about  the  vulva,  which  leads  to 
t  lie  child  or  girl  rubbing  the  parts  in  all  innocence. 
Since  the  sensation  produced  is  pleasant  the  bad 
habit  is  continued,  and  may,  when  full  sexual 
maturity  is  reached,  be  continued  as  a  means 
of  sexual  satisfaction.  This  practice  leads  to 
much  ill-health,  neurasthenia  and  mental  in- 
stability in  girls,  and  should  be  strenuously 
checked.  It  may  be  necessary  to  remove 
enlarged  nymphse  and  even  the  clitoris  in  very 
bad  cases.  However,  if  the  habit  be  detected 
early,  moral  persuasion  is  frequently  all  that  is 
necessary  in  healthily  minded  girls.  If  it  be  a 
manifestation  of  insanity  the  patient  will  require 
suitable  treatment  for  her  mental  condition. 

Sexual  perversion  may  occur  in  the  sexually 
insane,  or  merely  in  women  with  excessive  and 
unsatisfied  sexual  desires.  It  may  be  taken  for 
granted  that  if  a  married  woman  with  full 
opportunities  for  gratification  prefers  perverted 
methods  such  as  Sapphism  to  the  exclusion  of 
ordinary  marital  relations,  she  is  really  sexually 
insane.  It  is  doubtful  how  far  moderate  per- 
version with  the  full  enjoyment  of  the  natural 
sexual  relations  can  be  considered  more  than 
indicative  of  great  sexuality.  As  a  rule  true 
sexual  insanity  in  woman  is  concerned  in 
attempting  promiscuity  with  any  and  every 
man    by    natural    methods.     It    is,    however. 


probable  that  most  of  the  sexual  perversion  that 
occurs  among  women  is  of  the  Sapphic  type, 
and  is  found  in  women  who  have  not  full  sexual 
gratification  either  because  they  are  not  married, 
or  because  they  do  not  live  in  harmony  with  their 
husbands.     Such  women  are  hardly  normal. 

(c)  Sexual  Insanity.  This  dreadful  condition 
is  unfortunately  not  very  rare  in  girls.  And  it 
is  difficult  to  say  how  far  it  arises  from  primary 
mental  instability,  from  mental  instability 
produced  by  excessive  internal  secretions  in 
relation  to  the  genital  phenomena,  or  from  actual 
disease  in  the  genital  organs ;  for  we  know 
primary  insanity  often  produces  animalism  in 
regard  to  sexual  instincts  and  functions,  as 
though  the  psychic  restraint  evolved  by  a  long 
period  of  civilization  had  been  removed.  But 
we  know  further  that,  although  the  child  may 
have  been  precocious,  the  insane  manifestations 
in  this  form  of  mental  disease  rarely  become 
evident  till  puberty,  when  the  girl  comes  under 
the  influence  of  the  sexual  stimuli. 

In  the  absence  of  actual  disease  in  the  genital 
organs,  which  may  be  curable,  such  cases  are 
a  terrible  anxiety  to  all  concerned,  and  no  case 
is  properly  treated  unless  the  patient  be  placed 
under  complete  restraint,  for  such  a  woman  will 
stop  at  nothing  in  her  attempts  to  inveigle  any 
and  every  male  into  satisfying  her  desires.  In 
addition  to  this  she  may  be  a  confirmed  mastur- 
bator.  So  far  the  only  attempt  actually  to 
cure  these  obscurer  cases  have  consisted  in  the 
removal  of  the  ovaries — a  most  injudicious  form 
of  treatment,  which  may  convert  the  condition 
into  one  of  incurable  melancholia. 

It  seems  probable  that  such  cases  might  be 
more  suitably  dealt  with  by  the  removal  of  one 
ovary,  on  the  hypothesis  that  there  existed  a 
condition  of  hyperoophorism.  Or  again,  re- 
moval of  the  uterus  would  prevent  the  possi- 
bility of  conception,  and  according  to  our  present 
knoAvledge  lead  to  diminished  activity  of  the 
ovaries.  These  are  merely  suggestions,  for  as 
far  as  I  know  they  have  never  been  put  into 
practice.  Needless  to  say  if  the  origin  of  the 
malady  were  clearly  due  to  mental  instability^ 
and  not  definitely  connected  \\  ith  the  onset  of 
puberty  or  the  menopause,  then  no  such  treat- 
ment should  be  contemplated. 

From  the  foregoing  remarks,  w  hich  are  neces- 
sarily  brief  and  incomplete,  it  will  be  obvious 
how  intricate  is  the  sexual  function  in  woman, 
both  in  normal  circumstances  and  in  the  patho- 
logical manifestations  -w  hich  the  physician  may 
be  called  upon  to  recognize  and  control. 

W.  B.  B. 

DISEASES    OF    THE    VULVA 

The  vulva  or  external  genitals  of  the  female 
comprise    all    the    structures    external    to    the 
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hymen,  having  the  navicular  fossa  and  peri- 
neum behind,  the  urethral  orifice,  vestibule, 
clitoris  and  mons  veneris  in  front,  and  at  the 
tAvo  sides  the  nj^mphse  (labia  minora)  and  labia 
majora. 

Atresia. — Superficial  atresia  of  the  vulva  is 
a  condition  which  results  from  infiammation 
occurring  in  infancy  or  childhood,  leading  to 
adhesion  of  the  posterior  portions  of  the  labia 
majora  and  the  greater  part  of  the  labia  minora. 
The  hymen  is  concealed,  the  vulval  aperture 
being  nearly  occluded.  A  narrow  channel 
exists  beliind  the  clitoris,  passing  downwards 
and  backwards  into  the  vagina.  Through  this 
channel  menstrual  fluid  may  escape.  Occa- 
sionally, hoAvever,  the  occlusion  is  complete  and 
the  menstrual  fluid  is  retained. 

Treatment.  The  adherent  portions  should  be 
divided  in  the  middle  line  and  the  edges  over- 
stitched  with  catgut.  When  the  occlusion  is 
complete  and  an  intact  hymen  found  behind  it, 
the  septum  should  be  dissected  out  and  the  raw 
edges  stitched. 

In  young  children  the  adhesion  may  be 
separated  by  means  of  a  probe. 

Injuries. — The  vulva  is  liable  to  injury  from 
falls  on  pointed  objects,  cuts,  kicks  and  violence 
as  a  result  of  criminal  assaults.  It  may  also  be 
injured  by  forceps  and  other  instruments  used 
in  obstetric  practice.  Free  bleeding  may  ensue, 
especially  when  the  wounds  are  deep. 

Treatment.  Bleeding  points  should  be  se- 
cured with  forceps  and  tied,  followed  by  the 
application  of  a  firm  gauze  pad  and  bandage. 

Varicose  Veins. — The  vulva  being  plentifully 
supphed  with  veins,  marked  varicosity  may  be 
encountered  in  the  later  months  of  pregnancy. 
In  the  absence  of  pregnancy  the  cause  is  usually 
some  obstruction  to  the  venous  circulation  in 
the  pelvis,  abdomen  or  thorax,  although  isolated 
examples  are  met  with  where  no  such  obstruc- 
tion is  present.  The  dilated  and  tortuous 
veins  can  be  seen  through  the  skin,  and  the  veins 
of  the  thigh  are  generally  involved,  as  well  as 
those  under  the  vaginal  mucosa. 

There  is  considerable  risk  of  injury  as  well  as 
spontaneous  rupture ;  free  bleeding  occurring 
from  the  superficial  veins  or  subcutaneous 
rupture  giving  rise  to  the  formation  of  a 
hcetnatoma. 

Treatment.  The  enlargement  of  the  veins 
during  pregnancy  may  be  so  extreme  that 
premature  labour  may  require  to  be  induced. 
Rest  in  the  horizontal  position  and  careful 
regulation  of  the  bowels  may  suffice  when  the 
varicosity  is  not  so  pronounced.  When  the 
varix  results  from  some  venous  obstruction 
in  the  pelvis  or  abdomen,  the  treatment  must 
be  directed  to  the  cause  of  this  obstruction. 
When  no  such  cause  exists  and  the  veins  from 
their  size  cause  inconvenience  excision  may  be 


practised.  Should  the  veins  become  throm- 
bosed they  must  be  treated  on  similar  lines  to 
thrombosed  veins  in  the  limbs.  A  hsematoma 
should  not  be  disturbed  unless  increasing 
rapidlj^  in  size.  Rapid  increase  in  size  demands 
a  free  incision,  followed  by  evacuation  of  the 
clots  and  ligature  of  the  bleeding  points.  A 
hsematoma  may  suppurate,  and  then  incision 
and  drainage  is  requisite. 

Inflammation  of  the  Vulva  (Vulvitis)  is  due  to 
infection  either  by  the  gonococcus  or  b}^  organ- 
isms from  the  bowel.  It  is  usual  to  give  as 
causes  "  dirt,  worms  and  chronic  irritation," 
but  infection  is  the  real  cause.  The  acute  cases 
are  probably  all  gonococcal  and  are  met  with 
both  in  children  and  adults,  whilst  the  chronic 
cases  are  examples  of  a  milder  type  of  infec- 
tion in  which  various  organisms  play  a  part. 
Exception  must,  however,  be  made  for  those 
examples  of  acute  puerperal  vulvitis  whose 
origin  is  due  to  a  virulent  local  infection. 
Irritating  vaginal  discharges  or  irritating  urine 
tend  to  maintain  the  chronicity,  whilst  scratch- 
ing and  rubbing,  employed  to  relieve  the 
local  irritation,  lead  to  abrasions,  cracks  and 
fissures. 

A  mild  form  of  vulvitis  arises  as  a  result  of 
the  accumulation  of  smegma  in  those  of  un- 
cleanly habits  and  is  readily  cured. 

Acute  vulvitis  is  characterized  by  the  presence 
of  pain,  redness,  purulent  discharge  and  oedema 
of  the  labia.  The  urethra  and  the  ducts  of 
the  Bartholinian  glands  are  involved  in  gonor- 
rhoeal  cases.  The  involvement  of  the  urethra 
causes  scalding  pain  on  micturition.  In  the 
chronic  cases  the  symptoms  are  of  a  milder  type 
and  oedema  of  the  labia  is  not  observed. 

Treatment.  Acute  gonorrhoeal  vulvitis  in 
the  adult  should  be  treated  by  rest  in  bed, 
diluent  drinks,  such  as  barley  water,  and  saline 
purgatives  and  avoidance  of  alcohol.  Hot  hip 
baths  to  which  boric  acid  (1  in  40)  has  been 
added,  frequently  repeated,  ensure  cleanliness 
and  relieve  pain.  No  douching  or  sjTinging 
should  be  employed,  as  both  tend  to  cause 
ascent  of  the  infection.  Unfortunately  in 
many  instances  a  syringe  is  used  as  soon  as  the 
disease  is  detected,  and  through  this  treatment 
the  local  condition  is  aggravated.  A  diaper  of 
sal  alembroth  avooI  and  gauze  should  be  Avorn 
and  frequently  changed.  The  patient  should 
be  cautioned  concerning  the  infective  nature  of 
the  discharge,  and  all  gauze,  wool  or  lint  should 
be  burned  after  use. 

After  the  labial  swelling  has  subsided  the 
vagina  should  be  swabbed  out  through  a 
speculum  with  wool  dipped  in  strong  carbolic 
acid  and  held  by  a  pair  of  long  forceps.  The 
surface  should  be  seared  by  the  acid  and  care 
taken  that  any  excess  of  acid  is  mopped  up. 
This  application  should  not  be  made  more  than 
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twice  Aveekly,  and  only  once  if  there  be  much 
subsequent  sweUing,  Usually  four  to  six  appli- 
cations will  suffice,  and  no  syringing  or  douching 
is  permitted.  This  treatment  will  stamp  out 
the  disease  in  its  early  stages  and  does  much  to 
prevent  suffering  both  to  the  patient  and  those 
with  -whom  she  comes  in  contact. 

Nitrate  of  silver,  five  to  ten  per  cent,  solution, 
employed  in  like  manner  is  also  efficacious,  but 
it  causes  more  pain.  The  disease  in  its  early 
stages  is  nuich  more  accessible  to  direct  treat- 
ment in  the  female,  and  sufficient  advantage  is 
not  taken  of  this  important  fact  by  those  who 
are  called  upon  to  treat  these  cases. 

The  urethritis  proceeds  to  a  natural  cure  and 
no  local  treatment  is  necessary.  Internally 
acetate  and  bicarbonate  of  potassium  dissolved 
in  camphor  water  and  urotropin  (5  gr.  three 
times  daily)  will  be  found  of  benefit.  In  children 
syringing  should  not  be  employed  for  fear  of 
ascending  infection.  Hot  boracic  hip  baths  and 
local  cleanhness  -will  suffice.  A  dusting  powder 
composed  of  equal  parts  of  carbonate  of  bismuth 
and  starch  is  useful  in  the  later  stages. 

Chronic  Vulvitis.  —  When  the  disease  is  due 
to  chronic  irritating  discharges  these  must 
receive  attention,  but  in  addition  there  results 
pruritus,  often  associated  with  an  eczematous 
condition  produced  by  scratching.  The  treat- 
ment will  be  considered  under  the  heading 
Pruritus. 

Abscess  of  the  Vulva  most  commonly  results 
from  infection  of  the  ducts  of  Bartholin's  glands, 
one  side  only  being  affected,  more  rarely  both 
sides.  The  cause  is  most  frecpiently  gonorrhoea, 
but  injury  followed  by  subsequent  infection 
is  also  a  cause. 

Treatmeiit.  In  the  acute  cases  incise  freely 
and  plug  Avith  gauze.  Pus  may,  hoAvever,  be 
discharged  at  intervals  through  the  duct  or 
through  a  small  sinus,  and  again  collect  at  a 
later  date.  In  such  cases  the  sac  should  be 
dissected  out  and  the  cavity  brought  together 
by  deep  and  superficial  sutures.  In  neglected 
gonorrhooal  cases  two  or  three  sinuses  may 
form  in  the  labium,  the  orifices  of  which  are 
surrounded  by  flattened  granulation  tissue 
looking  like  a  condyloma.  The  sinuses  should 
be  excised,  followed  by  accurate  sutures. 

Abscesses  arise  in  the  sebaceous  glands  of  the 
labia  and  amongst  the  hairs  on  the  mors  ve- 
neris, and  infection  may  be  carried  to  the  male. 

Gangrene  of  the  Vulva.  —  Apart  from  the 
results  of  injury  and  subsequent  infection  in 
obstetric  practice,  gangrene  of  the  vulva,  or 
noma,  occurs  in  ill-nourished  children  or  after 
tlie  exanthemata.  It  is  seen  as  a  black  patch 
on  the  labium  M'hich  gradually  increases  in  size 
and  is  associated  with  profound  constitutional 
disturbance.     It  is  frequentl}^  fatal. 

The  treatment    which    the  writer   has  found 


most  satisfactory  is  to  remove  the  gangrenous 
patch  Avith  a  sharp  spoon  and  then  to  apply 
strong  carbolic  acid,  folloAAed  subsequently  by 
fomentation. 

Pruritus  Vulvae. — This  is  not  a  disease,  but 
a  symptom  of  many  different  morbid  states 
affecting  the  vulva.  The  patient  seeks  advice 
because  of  the  intolerable  itching,  and  hence  it 
is  con\"enient  to  enumerate  the  conditions  Avhich 
gi\"e  rise  to  this  symptom  and  the  appropriate 
treatment  for  each.  It  often  leads  to  mastur- 
bation or  it  may  even  folloAv  masturbation. 

Irritating  uterine  or  A^aginal  discharges, 
especially  chronic  gonorrhoea  and  hyperacidity 
of  the  urine,  are  frequent  causes.  The  occur- 
rence of  sugar  in  the  urine  may  lead  to  an  intense 
form  of  vulval  pruritus.  More  frequently,  hoAv- 
ever,  some  local  change  in  the  \-ulva  is  the 
cause.  Various  forms  of  skin  disease  may 
produce  itching,  but  eczema  is  the  most  common, 
and  as  a  result  of  scratching  and  rubbing 
A^arious  appearances  are  produced.  The  accumu- 
lation of  smegma  as  well  as  pediculi  explain  cer- 
tain cases.  In  others  locahsed  tender  spots  and 
patches  may  be  detected  on  careful  examination. 

During  pregnancy  pruritus  is  not  uncommon, 
and  probably  depends  on  increased  local  con- 
gestion, as  AA^ell  as  on  the  presence  of  discharge. 

Kraurosis  A^ulvae  and  leukoplakia  are  associ- 
ated A\ith  pruritus,  and  in  elderly  women  a 
long-continued  history  of  pruritus  usually  precedes 
the  development  of  carcinoma.  In  another  group 
of  cases  no  local  cause  can  be  detected,  and  then 
it  is  called  "  a  neurosis." 

To  sum  up,  in  all  cases  of  pruritus  examine 
(1)  the  vulva,  to  ascertain  if  there  be  any  local 
cause ;  (2)  the  vagina,  to  note  the  extent  of 
the  disease  or  the  presence  of  discharge;  (3) 
the  cerATX,  noting  the  amount  and  character  of 
any  discharge  ;  (4)  the  rectum,  to  exclude  the 
possibility  of  the  presence  of  thread-AAorms,  or 
cracks  or  fissures ;  (5)  the  urine,  for  sugar  or 
hyperacidity. 

Treatment.  The  cause  must  be  sought  for, 
and  Avhen  discovered  appropriate  treatment 
should  be  appHed. 

Tender  spots  and  patches  are  best  treated  by 
the  application  of  pure  carbolic  acid,  tincture 
of  iodine,  or  the  galvano-cautery.  Irritating 
cervical  and  vaginal  discharges  are  treated  by 
local  applications  to  the  cervical  canal  and  non- 
irritating  A^aginal  douches.  Permanganate  of 
potassium  (five  grains  to  a  pint  of  AAarni  Avater) 
and  sodii  biboratis  (one  drachm  to  a  pint  of 
Avater)  can  be  recommended  for  general  use. 

Hyperacidity  of  the  urine  is  treated  by  the 
administration  of  potassium  bicarbonate  and 
potassium  acetate  dissoh^ed  in  camphor  Avater. 

Climacteric  glycosuria,  Avith  Avhich  severe 
pruritus  is  so  often  associated,  is  best  combated 
by  the  administration  of  opium,  in  pill  one  grain 
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three  times  daily  and  three  grains  at  bedtime 
continued  for  a  month  or  two,  varying  the  dose 
at  intervals.  Sulphuret  of  potassium  (ten  grains 
to  the  ounce  of  simple  ointment)  is  the  best 
local  remedy. 

As  a  local  remedy  for  the  majority  of  cases  of 
pruritus  carbolic  acid  is  most  effectual.  It  is 
necessary  to  use  it  in  strong  solution  and  to  see 
that  it  is  apphed  not  only  to  the  vulva  but  to 
the  lower  half  of  the  vagina. 

For  this  purpose  strips  of  lint  three  inches 
long  and  two  inches  wide  are  steeped  in  the 
solution  and  the  lint  is  inserted  into  the  vagina 
for  about  one  inch  and  the  remainder  spread 
out  like  a  fan  between  the  labia.  A  solution  of 
the  strength  of  1  in  40  is  first  used  and,  if 
necessary,  1  in  20. 

During  this  treatment  the  patient  should  be 
kept  in  bed,  as  for  all  severe  cases  of  pruritus 
rest  is  an  essential  adjunct  to  the  local  treat- 
ment. Instead  of  carbolic  acid,  nitrate  of 
silver  (five  to  ten  per  cent.)  solution  may  be 
used,  but  its  application  causes  pain.  A  large 
pad  of  boracic  wool  is  worn  on  the  vulva  and 
fixed  by  a  T-bandage. 

After  removal  of  the  plugs,  which  are  kept  in 
over  night,  the  vulva  and  lower  portion  of  the 
vagina  should  be  anointed  with  carbonate  of 
bismuth  (bismuthi  carbonatis  3i,  lanoline  gi), 
or  a  paste  made  of  the  bismuth  combined  with 
glycerine  or  castor  oil.  Ung.  conii  5  i,  with  or 
without  thirty  minims  of  purified  creosote,  is 
also  a  useful  local  application. 

All  local  remedies  should  be  applied  to  the 
lower  half  of  the  vagina  as  ivell  as  to  the  vulva. 

New  Growths  of  the  Vulva — 

Lipomata,  Squamous-celled  carcinoma, 

Fibromata,  Melanoma, 

Papillomata,  Sarcoma, 

Angeiomata,  Adeno-carcinoma. 

Lipomata  and  Fibromata  arise  in  the  fatty  and 
connective  tissue  of  the  labia,  and  are  either 
sessile  or  pedunculated.  They  are  usually 
small,  but  they  attain  considerable  size  and 
thus  cause  inconvenience,  or  the  skin  over  them 
may  ulcerate. 

Papillomata  or  Warts  are  seen  in  association 
with  gonorrhceal  or,  rarely,  some  irritating 
vaginal  discharge. 

Angeiomata. — Nsevi  occur  on  the  labia  of 
children. 

Treatment.  Lipomata  and  fibromata  should 
be  excised.  Papillomata  are  best  removed  with 
scissors,  followed,  if  necessary,  by  suturing  or 
the  application  of  the  cautery. 

Squamous-Celled  Carcinoma. — Squamous  car- 
cinoma arises  most  frequently  on  the  inner 
aspect  of  the  labium  ma  jus,  and  less  frequently 
from  the  clitoris  and  vestibule,  in  women 
between  fifty  and  sixty.     It  begins  as  a  small 


papule  or  a  hard  nodule,  wliich  is  soon  followed 
by  ulceration  from  the  surface  inwards.  At 
first  pruritus  is  the  only  symptom  until  a 
sanious  discharge  prompts  the  patient  to  seek 
medical  advice.  In  the  later  stages  extensive 
ulceration  and  destruction  of  the  labia  may 
result.  Leukoplakial  patches  are  frequently 
seen  in  association  with  carcinoma  and  may 
precede  its  development.  The  inguinal  glands, 
and  later  the  iliac  glands,  become  the  seat  of 
secondary  deposits. 

Treatment.  Preventive  treatment  consists  in 
prompt  attention  to  the  pruritus  of  elderly 
women  and  free  excision  of  leukoplakial  patches. 

The  radical  treatment  consists  in  complete  ex- 
cision of  the  vulva  and  the  glands  in  both  groins. 

Melanoma,  sarcoma  and  adeno-carcinoma  are 
rare.     The  latter  arises  in  Bartholin's  gland. 

Cysts. — On  the  inner  surface  of  the  labia 
minora  cysts  are  found,  small  in  size,  which 
are  spoken  of  as  mucous  cysts.  Their  origin 
is  obscure.  Some  probably  arise  from  dilated 
lymphatics. 

Sebaceous  Cysts  similar  to  those  found  in  other 
regions  are  met  with  on  the  labia.  They  are 
usually  small,  but  may  enlarge  to  the  size  of 
a  hen's  egg.  Their  contents  are  the  charac- 
teristic sebaceous  material.  They  may  become 
infected  and  abscess  formation  result.  They 
should  be  treated  by  excision. 

Cysts  of  Bartholin.  —  These  cysts  usually 
arise  in  the  duct,  but  less  frequently  the  gland 
may  enlarge.  The  duct  may  become  dilated 
and  the  fluid  suddenly  discharged,  and  it  ac- 
cumulates at  a  later  date,  so  that  when  an 
examination  is  made  no  sweUing  can  be  detected. 
Usually  a  characteristic  tense  fluctuating  ovoid 
swelling  is  felt  occupying  the  labium  majus  in 
its  posterior  third.  Unless  the  cyst  is  infected, 
leading  to  abscess  formation,  the  symptoms 
produced  are  those  due  to  inconvenience  in 
sitting,  walking  and  during  sexual  congress. 

Treatment.  The  cyst  should  be  dissected 
out,  and  after  arresting  all  bleeding  the  result- 
ing cavity  should  be  obliterated  by  deep  and 
superficial  sutures. 

Elephantiasis. — This  affection  is  rare  in  this 
country,  although  not  uncommon  in  the  tropics. 
A  form  of  elephantiasis  is,  however,  seen,  due 
to  tertiary  syphihs,  where  growths  of  consider- 
able size  hang  down  from  the  labia.  Ulceration 
is  present  at  points  of  contact. 

Treatfnerit.  The  hypertrophied  masses  should 
be  excised,  followed  by  a  course  of  antisyphilitic 
treatment. 

Syphilis.  —  Primary,  secondary  and  tertiary 
lesions  are  found  affecting  the  vulva. 

Primary  Sores  are  met  with  in  the  fourchette 
and  inner  surface  of  the  labia  as  shallow  rounded 
or  irregularly  ovoid  ulcers  with  a  bright  red 
margin  and  a  greyish  white  base.     There  is  less 
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induration  than  in  the  male,  and  for  this  reason 
they  are  often  overlooked.  The  inguinal  glands 
present  the  characteristic  amygdaloid  enlarge- 
ment. Multiple  primary  sores  are  occasionally 
seen  occurring  on  opposing  surfaces. 

Secondary  Manifestations  are  met  Avith  as 
mucous  plaques  and  tubercles. 

Tertiary  Lesions. — Gummata  and  hypertro- 
phies (pseudo-elephantiasis)  are  seen  in  the 
tertiary  stages.  A  recent  example  was  seen 
hy  the  writer  in  A\hich  the  greater  part  of  both 
labia  was  destroyed  by  ulceration  in  a  woman 
aged  twenty-five  years.  In  elderly  women  such 
ulcerations  have  been  mistaken  for  cancer. 

Treatment.     See  Syphilis. 

Tuberculous  Ulceration  is  rarely  met  with  in 
the  vulva. 

Hypertrophy  of  the  Labia  Minora,  which  is 
seen  in  Hottentot  women  to  a  marked  degree, 
may  be  met  Avitli  in  young  Avomen  and  requires 
to  be  treated  by  removal. 

Kraurosis  Vulvae. — This  term  is  applied  to  a 
progressive  atrophy  of  the  nymphae  and  vesti- 
bule occurring  in  women  who  have  passed 
middle  life,  and  in  younger  women  may  follow 
on  an  artificial  menopause  produced  by  removal 
of  the  ovaries. 

The  orifice  of  the  urethra  presents  a  reddened 
appearance  and  numerous  dull  red  patches  are 
observed  on  the  labia.  In  the  later  stages  the 
nymphae  atrophy  ;  and  considerable  contraction 
of  the  ostium  vaginae  results.  The  reddened 
patches  are  tender  and  bleed  readily.  Finally 
the  affected  parts  become  pale  and  greatly 
retracted.  Micturition  is  frequent  and  painful 
and  dyspareunia  results  from  the  contraction. 
Pruritus  is  also  a  distressing  symptom. 

Treatment.  The  tender  spots  should  be 
touched  with  pure  carbolic  acid  or  the  cautery 
and  a  sedative  ointment  used  subsequently. 

The  Hymen.  Imperforate  Hymen. — The  hymen 
may  exist  as  a  complete  diaphragm  obstruct- 
ing the  entrance  to  the  vagina  and  prevent- 
ing the  egress  of  the  menstrual  fluid.  To 
this  condition  the  term  imperforate  hymen  is 
applied.  It  is  usually  discovered  owing  to  the 
non-appearance  of  the  menstrual  flow.  As  a 
result  menstrual  blood  may  accumulate  in  the 
vagina  (haematocolpos).  in  the  uterus  (haemato- 
metra)  or  in  the  Fallopian  tubes  (haemato- 
salpinx).  The  vagina  may  become  greatly  dis- 
tended, forming  a  rounded  fluctuating  swelling 
with  the  uterus  perched  on  its  summit.  It  is  de- 
tected by  abdomino-rectal  examination  and  there 
may  be  bulging  forwards  of  the  hymeneal  septum. 

Treatment.  The  hymeneal  septum  should  be 
freely  divided  and  the  retained  fluid  permitted 
to  run  out  slowly.  It  is  necessary  to  carry  out 
this  operation  under  strict  aseptic  precautions 
to  prevent  the  fluid  becoming  infected.  In  the 
majority  of  cases  it  is  not  necessary  or  desirable 


to  syringe  out  the  fluid,  but  if  there  be  difficulty 
in  its  removal  a  douche  of  normal  saline 
solution  may  be  used.  The  vulva  must 
be  kept  scrupulously  clean  and  an  antisei:)tic 
diaper  A\orn  during  the  after-treatment.  To 
prevent  closure  of  the  vulvar  outlet  a  small 
tubular  speculum  may  be  passed,  or  if  necessary 
retained  in  situ  for  a  few  hours. 

Normally  the  hymen  possesses  a  central 
aperture  nearer  the  anterior  than  the  posterior 
margin,  but  considerable  variations  may  be 
encountered.  It  may  be  thin  and  easily  torn 
or  dense  and  unyielding.  Coitus  may  occur 
without  causing  rupture  Mhere  the  hymen  is 
unusuall}^  distensible,  therefore  an  unruptured 
hymen  is  not  always  proof  of  virginity.  A 
rigid  hymen  may  require  division  to  permit 
coitus.  This  is  best  accomplished  by  a  crucial 
incision,  followed  by  the  wearing  of  a  glass 
v^aginal  dilator  for  twelve  to  twenty-four  hours, 
or  the  hjanen  may  be  dissected  out  and  the 
raw  edges  accurately  stitched  with  fine  cat- 
gut to  prevent  scar  formation.  Rupture  of 
the  hymen  may  be  attended  by  free  bleeding, 
necessitating  the  use  of  a  gauze  plug. 

Carunculse  myrtiformes  is  the  term  applied  to 
the  isolated  nodular  remains  of  the  hymen  seen 
in  parous  Momen.  These  nodules  maj^  become 
congested  and  extremely  sensitive,  causing 
dysparemiia.  Reddened  congested  nodules  are 
often  seen  in  conjunction  with  urethral  caruncles 
in  elderly  women. 

Cysts. — Small  cysts  possessing  an  epithelial 
lining  may  occasionally  form  in  the  tissues  of 
the  hymen. 

The  Clitoris. — This  organ  may  be  the  seat 
of  inflammation  either  localised  or  part  of  a 
general  vulvitis.  One  of  the  commonest  causes 
of  localised  inflammation  is  the  accumulation 
of  smegma  in  those  of  uncleanly  habits.  Phage- 
denic and  syphilitic  ulceration  are  also  observed. 

Carcinoma  may  originate  in  the  clitoris, 
causing  considerable  enlargement  of  the  organ, 
with  ulceration  at  points  of  contact.  The 
treatment  is  the  same  as  for  vulvar  carcinoma. 

Elephantiasis  may  also  be  localised  to  the 
clitoris  or  occur  in  association  with  a  similar 
affection  of  the  vulva. 

Urethra. — Urethral  Caruncles  occur  as  small 
bright  red  or  pale  red  sessile  or  pedunculated 
growths,  varying  in  size  from  a  pea  to  a  bean, 
growing  from  Avithin  the  urinary  meatus.  Some 
are  exceedingly  sensitiA^e,  especially  the  smaller 
varieties ;  others  are  painless.  In  certain  ex- 
amples glandular  structures  can  be  demon- 
strated. Painful  and  frequent  micturition  are 
the  chief  symptoms  produced.  Hyperacidity  of 
the  urine  increases  the  pain. 

Treatment.  The  groAvth  should  be  excised 
with  small  curA^ed  scissors,  care  being  taken  to 
remoA'e  that  portion  Avithin  the  urinary  meatus, 
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othen\ise  the  growth  will  recur.  The  raw 
surface  should  then  be  stitched  with  fine  catgut. 
A  cautery-  should  not  be  used,  as  this  leads  to 
scar  formation,  and  actual  meatal  stricture  has 
followed. 

Prolapse  of  the  Urethra. — Slight  degrees  of 
urethral  prolapse  may  be  mistaken  for  an  ureth- 
ral caruncle.  It  is  usually  associated  with,  a 
patulous  urethral  meatus. 

The  prolapse  may  be  sudden  and  owing  to  its 
bulk  become  strangulated  in  the  meatal  ring. 
In  a  recent  case  observed  by  the  writer  in  a 
woman  aged  fifty-six  years  the  prolapsed  portion 
had  become  gangrenous.  It  was  greenish-black 
in  colour  and  through  its  centre  the  aperture 
of  the  urethra  was  noted. 

Treatment.  The  prolapsed  portion  should  be 
excised  and  the  edges  united  with  fine  catgut 
sutures.  In  milder  cases  it  may  be  possible 
to  reduce  the  prolapse. 

Carcinoma. — Primary  carcinoma  of  the  urethra 
is  very  rare. 

Perineum.  This  term  is  applied  to  the 
cutaneous  and  subcutaneous  structures  which 
intervene  between  the  fourchette  and  anterior 
margin  of  the  anus.  The  perineum  is  subjected 
to  injury  during  parturition.  Such  injury  not 
involving  the  rectal  wall  and  anal  sphincter 
is  spoken  of  as  a  "  partial  tear."'  in  contra- 
distinction to  a  "  complete  tear,"'  where  the 
sphincter  ani  and  rectal  wall  participate. 

The  treatment  consists  in  accurately  repair- 
ing such  injuries  after  parturition,  in  order  to 
prevent  the  disastrous  after-results  which  may 
ensue.  F.  J.  McC. 

AMENORRHCEA 

By  the  term  "'  amenorrhcea  "  we  understand 
absence  of  those  definite  changes  already 
described  under  the  term  ""  menstruation." 
According  to  whether  menstruation  has  never 
taken  place  or,  having  occurred,  does  not  return 
at  the  proper  time,  so  the  disorder  of  amenor- 
rhcea can  be  divided  into  two  classes,  primary 
and  secondary. 

Primary  Amenorrhcea. — Primary  amenorrhcea 
may  be  temporary  or  permanent,  and  in  both 
the  reason  will  be  found  to  be  due  either  to 
some  local  or  general  cause. 

Temporary  Primary  Amenorrhcea — 

Local  Cause.  Delayed  Development  of  the  Uterus 
and  Ovaries.  In  certain  females  the  uterus, 
ovaries  or  both  are  still  somewhat  undeveloped 
when  the  normal  time  for  puberty  arrives,  and 
conseciuently  menstruation  is  delayed.  Such 
a  condition  is  sometimes  associated  with  that 
known  as  "  delayed  puberty." 

General  Causes.  Delayed  Puberty.  In  de- 
layed puberty  the  external  changes  associated 


with  puberty,  such  as  the  development  of  the 
mammse,  of  the  vulva,  and  the  appearance  of 
hair  on  the  mons  veneris  is  delayed,  as  is  also 
the  menstrual  function,  rarely  as  late  even  as 
the  twenty-fifth  year.  Delayed  puberty  is  at 
times  also  accompanied  by  some  diminution  in 
the  size  or  abnormal  shape  (infantile)  of  the 
uterus  and  ovaries.  Rarely  no  definite  cause 
can  be  established,  but  generally  the  patient 
is  living  amidst  insanitarv  surroundings,  is 
ill-nourished,  has  some  definite  disease,  such  as 
anaemia  or  tubercle,  or  has  a  deficient  thyroid 
activity.  Exactly  at  what  age  ""  delayed 
puberty  "'  may  be  diagnosed  is  open  to  question. 
From  observations  made  by  Giles,  it  would 
appear  that  up  to  the  age  of  eighteen  delaj-ed 
puberty  is  a  misnomer,  and  the  term  should  only 
be  applied  to  those  cases  in  which  menstruation 
fails  to  appear  between  the  ages  of  eighteen  and 
twenty-five.  In  an  analysis  of  the  age  of  puberty 
in  1000  cases  by  Giles  the  following  results 
bearing  upon  this  point  were  obtained — 

2"S  °o  of  girls  do  not  menstruate  before  the  age  of  16 
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In  the  absence  of  some  congenital  deformity 
of  the  uterus  or  ovaries,  primary  amenorrhcea 
cannot  be  classified  as  permanent  until  the 
patient  has  passed  the  age  of  twenty-five. 

Permanent  Primary  Amenorrhcea — 

Local  Causes.  Absence  of,  or  Marked  Mal- 
development  of  the  Uterus  or  Ovaries.  The 
uterus  may  be  absent  and  simply  replaced  by 
a  fibrous  cord,  or  the  relative  size  of  the  body 
and  cervix  may  be  reversed  (infantile  uterus). 
The  ovaries  mav  be  absent  or  thev  may  be 
devoid  of  Graafian  follicles.  Such  congenital 
deficiency  is,  in  either  case,  very  rare. 

General  Causes.  Apart  from  those  just 
mentioned,  the  pathological  conditions  associ- 
ated with  permanent  primary  amenorrhcea  may 
be  attributable  to  the  thyroid  gland  (cretins), 
the  pituitary  gland  (tumours),  to  anaemia, 
tubercle,  albuminuria  or  some  other  serious 
constitutional  disease. 

Secondary  Amenorrhcea. — Secondary  amenor- 
rhcea may  be  either  temporary  or  permanent, 
and  in  either  case  the  cause  will  have  some  local 
or  general  origin. 

Temporary  Secondary  Amenorrhcea — 

Local  Cause.  Deficient  ovarian  secretion,  it 
is  supposed,  may  be  responsible  for  a  temporary 
amenorrhcea. 

General  Causes.     Physiological  causes   of    a 
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temporary   secondary   anienorrhoea   are    preg- 
nancy, lactation  and  lij'per-lactation. 

Pathological  causes  are  any  serious  illness ; 
anaemia ;  chill ;  the  acute  specific  fevers ; 
pernicious  anaemia ;  chronic  alcoholism ;  drug 
habits,  especially  morphinomania  ;  altered  sur- 
roundings ;  nervous  disturbances,  such  as 
shock,  the  desire  or  fear  of  pregnancy  ;  surgical 
operations ;   overwork,  and  insanity. 

Permanent  Secondary  Amenorrhcea — 

Local  Causes.  Atrophy  of  the  uterus  as  a 
result  of  childbirth  (superinvolution). 

Ovarian  tumours  or  destruction  of  the  ovaries 
from  inflammation. 

Removal  of  the  ovaries.  In  this  case  amenor- 
rhcea does  not  ah\  ays  result,  at  any  rate  at  first. 
Many  cases  of  menstruation  after  removal  of 
the  ovaries  are  due  to  the  fact  that  some  small 
portion  has  been  overlooked,  and  this  is  more 
especially  liable  to  occur  in  cases  of  inflam- 
matory disease.  Nevertheless,  even  after  their 
entire  removal  a  periodic  haemcrrhagic  discharge 
has  been  known  to  occur  for  some  time. 

Total  hysterectomy.  Supra-vaginal  hyster- 
ectomy, although  in  these  cases  there  is  at  times 
for  a  short  while  periodic  haemorrhage  from 
the  cervix. 

General  Causes.  A  physiological  cause  is  the 
menopause,  and  before  menstruation  entirely 
ceases  a  relative  amenorrhcea  often  occurs  in 
that  the  periods  become  less  frequent  and 
decrease  in  amount. 

The  pathological  causes  may  be  most  of  those 
mentioned  under  the  corresponding  heading 
in  temporar}-  secondary  amenorrhcea,  and, 
in  addition,  advanced  cases  of  albuminuria, 
diabetes,  cancer,  and  cerebral  tumours. 

Diagnosis.  There  is  no  need  to  discuss  the 
differential  diagnosis  of  the  various  causes  of 
amenorrhcea  just  enumerated,  but  the  practi- 
tioner, having  elicited  the  fact  that  the  amenor- 
rhcea is  either  primary  or  secondary,  can  proceed 
on  the  following  lines. 

Primary  Amenorrhcea.  —  In  these  cases  the 
patient  should  be  carefully  examined  for  one 
of  the  general  causes  mentioned  and  for  the 
signs  of  puberty.  A  failure  to  elicit  either  of 
these  necessitates  a  local  pelvic  examination, 
which  is  best  carried  out  when  the  patient  is 
under  the  influence  of  an  anaesthetic.  It  is 
important  to  remember  that  a  patient  may 
become  pregnant  Avithout  ever  having  men- 
struated. 

Secondary  Amenorrhcea. — The  first  thing  to 
determine  in  a  patient  who  comes  complaining 
that  she  has  amenorrhosa  is  whether  she  is 
pregnant  or  not.  The  neglect  of  this  rule  has 
often  led  to  unfortunate  results,  both  to  the 
doctor  and  the  patient. 

The  practitioner  must   not   be   put   off  his 


guard  because  of  the  civil  state  or  social  position 
of  the  patient,  for  pregnancy  is  apt  to  occur 
in  women  of  the  highest  as  well  as  the  lowest 
social  position,  be  they  single,  married  or 
widows  ;   in  the  religious  or  irreligious. 

The  anienorrhoea  due  to  pregnancy  as  a  rule 
ensues  suddenly,  that  is  to  say,  menstruation 
up  to  the  "  period  "  that  was  missed  has  been 
regular  and  normal.  Amenorrhcea  due  to  a 
chill  is  sudden  in  its  onset.  If  the  chill  is 
caught  just  at  the  commencement  of  menstrua- 
tion, the  flow  may  cease  and  the  patient  ex- 
perience severe  abdominal  and  pelvic  pain. 

A  sudden  onset  of  amenorrhcea  is  also  found 
in  cases  due  to  the  acute  specific  fevers.  On 
the  other  hand,  if  anaemia  is  the  cause,  the 
periods  become  gradually  less  in  quantity  and 
very  often  irregular,  whilst  the  appearance  of 
the  patient,  her  breathlessness  and  inability 
to  exert  herself  to  any  extent,  complete  the 
diagnosis. 

Treatme7it.  The  cause  may  be  ascertained 
and  the  appropriate  treatment  applied.  For 
the  anaemia  which  is  so  commonly  associated 
with  amenorrhcea,  large  doses  of  iron  are 
rec£uired  to  be  given  over  a  long  period,  com- 
bined perhaps  with  arsenic,  and  the  bowels 
must  be  kept  very  regular  during  its  adminis- 
tration. 

If  the  periods  are  suddenly  stopped  by  a 
chill,  the  patient  should  be  ordered  a  hot 
hip-bath,  and  afterwards  given  hot  fomenta- 
tions and  hot  non-alcoholic  drinks.  If  when  the 
period  is  next  due  it  does  not  come  on,  this 
treatment  can  be  repeated. 

The  administration  of  thyroid  extract  is 
especially  indicated  in  cases  of  myxoedema,  and 
ovarian  extract  has  also  proved  useful  at  times 
in  cases  presumably  due  to  deficient  ovarian 
activitj'. 

There  are  certain  drugs  known  as  "  emmena- 
gogues  "  from  their  supposed  local  action  in 
stimulating  menstruation.  The  best  known  of 
these  are  permanganate  of  potash,  manganese 
dioxide,  apiol  and  aloes.  They  are  probably 
all  of  them  useless  for  the  object  under  discus- 
sion, and  so  rarely  do  they  act  that  a  resulting 
menstruation  may  be  regarded  as  a  coincidence 
and  not  as  a  consequence  of  their  administration. 

Change  of  air  and  surroundings  is  at  times 
successful  when  other  means  have  failed 

C.  B. 

DYSMENORRHCEA 

Pain  is  associated  with  the  menstrual  period 
in  seventy  per  cent,  of  women,  but  onh'  in  about 
ten  per  cent,  is  it  seriously  complained  of  or 
does  it  handicap  the  sufferer  in  her  daily 
avocations.  Tolerance  of  pain  varies  within 
wide  Umits  in  different  individuals,  and  although 
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doubtless  one  woman  may  be  able  to  withstand 
an  amount  of  dysmenorrlioea  under  which 
another  would  collapse  we  have  unfortunately 
no  means  of  adequately  measuring  this  resist- 
ance to  pain  or  of  estimating  the  real  severity 
of  any  particular  attack  of  dysmenorrlioea. 
It  thus  results  that  although  we  may  suspect 
that  some  patient  is  making  more  of  her  com- 
plaint than  the  occasion  demands  we  have  no 
proof  and  each  case  must  be  treated  on  its  own 
merits. 

As  the  result  of  experience  one  finds  that 
dysmenorrlioea  is  less  often  complained  of  and 
apparently  more  easily  tolerated  in  women  who 
have  to  earn  their  own  Hving  than  in  those  whose 
life  is  spent  in  a  round  of  idleness,  luxury  or 
amusement. 

To  the  patient  dysmenorrlioea  is  a  trouble- 
some complaint  since  in  many  cases  an  absolute 
cure  cannot  be  obtained.  To  the  practitioner  it 
is  just  as  unsatisfactory  because  it  is  impossible 
in  all  cases  to  give  any  adec^uate  explanation 
of  the  pain ;  there  are  almost  as  many  differ- 
ent classifications  of  dysmenorrhcea  as  there 
are  text-books,  and  none  of  them  are  entirely 
appropriate. 

When  we  come  to  question  a  large  number 
of  women  who  complain  seriously  of  dysmenor- 
rlioea, we  can  divide  them  into  three  classes — 

1.  In  which  the  pain  is  intermittent  and 
colicky  in  character. 

2.  In  which  the  pain  is  contmuous  and  dull- 
aching  in  character. 

3.  In  which,  with  a  dull-aching  pain,  there  are 
intermittent  periods  of  sharp  intensit}'. 

The  third  class  is  merely  a  combination  of 
the  first  and  second,  and  the  kind  of  pain  first 
appearing  varies  in  different  cases,  so  that  the 
dysmenorrlioea  may  commence  as  in  the  first 
class  and  after  a  time  have  the  pain  of  the 
second  complicating  it,  or  vice  versa.  There 
will,  therefore,  be  no  need  to  discuss  the  third 
separately. 

We  will  consider  the  cases  of  dysmenorrhcea 
according  to  the  sensations  of  the  patient,  under 
the  headings  of  "  colicky  and  congestive,"  as 
a  distinct  clinical  classification,  rather  than  a 
perfect  classification. 

Colicky  Dysmenorrhcea. — The  pain  is  due  to 
the  fact  that  the  normally  painless  or  only 
slightly  painful  contractions  of  the  uterus  during 
menstruation  come  to  be  of  a  very  sharp  and 
painful  character. 

The  cause  of  these  painful  contractions  can 
in  the  majority  of  cases  be  easily  identified, 
there  is  something  in  the  cavity  of  the  uterus 
which  it  is  trying  to  expel. 

In  a  minority  of  cases  no  cause  can  be  found, 
and  it  is  regarded  as  a  neurosis,  or  as  due  to  the 
fact  that  the  uterus  is  not  so  well  developed  as 
it  should  be;  but  although  it  is  impossible  to 


afiirm  that  in  some  cases  these  are  not  causes, 
still  the  chnical  fact  remains  that  in  by  far  the 
greater  number  of  such  cases  the  uterus  is 
apparently  perfectly  formed  and  the  sufferers 
are  free  from  neuroses  in  any  other  aspect. 

We  may  therefore  divide  the  women  who 
suffer  from  "  colicky  dysmenorrhcea  "  into  two 
classes,  one  in  which  some  pathological  cause 
can  be  determined,  the  other  in  which  it  cannot. 

Pathological  Cause  Present. — The  foreign  body 
which  the  uterus  is  trying  to  expel  is  either 
blood  clot,  mucous  membrane,  or  a  tumour. 

Blood  Clot  {Obstructive  Dysynenorrhoea  of  some 
authors).  The  amount  of  blood  lost  at  a 
normal  menstruation  is  not  sufficient  to  prevent 
it  flowing  easily  away  from  the  uterine  cavity 
when  it  escapes  from  the  vessels,  but  if  for  some 
reason  the  haemorrhage  is  excessive  or  the 
cervical  canal  is  narrowed,  then  the  blood  is 
'■  held  up  "  in  the  uterus  and  clots,  and  as  these 
clots  have  to  be  expelled,  the  uterus  has  to 
contract  harder  than  usual  and  colicky  dysmenor- 
rhcea results  and  continues  until  all  the  clots 
are  expelled. 

Any  condition,  therefore,  in  which  more  blood 
than  normal  is  lost  at  the  menstrual  period  will 
cause  colicky  dysmenorrhcea ;  or  any  condition 
which  obstructs  the  flow  of  blood  from  the 
cavity  such  as  cancer  of  the  cervix,  or  an  atresia 
of  the  cervical  canal  resulting  from  inflammation 
following  childbirth ;  some  plastic  operations, 
or  the  application  of  a  strong  chemical  will 
produce  the  same  result. 

Mucous  Membrane  {Membranous  Dysmenor- 
rhcea of  some  authors).  A  reference  to  the  de- 
scription of  normal  menstruation  will  remind 
the  reader  that  during  this  function  but  very 
little  mucous  membrane  is  shed.  There  is, 
however,  a  disease  of  the  mucous  membrane 
knowii  as  "  exfoliative  endometritis  "  in  which 
the  superficial  layers  of  the  mucous  membrane 
are  shed  in  pieces  of  varying  size  from  small 
strips  up  to  an  entire  cast  of  the  uterus.  This 
shedding  is  thought  by  Blair  Bell  to  be  partly 
due  to  the  fact  that  the  superficial  layers  of 
stroma  are  so  compact  that  they  will  not  allow 
the  blood  to  exude  through  the  endometrium 
(a  microscopical  examination  of  the  shed 
endometrium  will  show  that  the  stroma  is  more 
condensed  than  usual)  and  partly  due  to  exces- 
sive haemorrhage  tearing  up  the  endometrium 
(clinically  these  cases  are  usually  associated 
with  monorrhagia),  but  what  exactly  causes  the 
stroma  to  be  more  compact  or  the  bleeding  to 
be  excessive  in  these  cases  no  one  knows. 

Dysmenorrlioea  is  not  present  in  all  cases  of 
"  exfoliative  endometritis."  It  is  only  when 
the  membrane  is  passed  in  large  pieces  and  rolled 
up  to  form  the  so-called  solid  casts  that  the 
severity  of  the  pain  is  complained  of. 

Tumours.     If   the  uterus    is    the  seat    of    a 
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sub-mucous  fibroid  or  fibroid  polypus  it  Avill  try 
to  expel  it,  and  its  efforts  to  accomplish  this  will 
be  associated  from  time  to  time  with  abdominal 
pain,  more  particularly  at  menstruation  when 
"  colicky  dysmenorrhoea  "  may  become  very 
marked. 

Pathological  Cause  Absent.  {Spasmodic  Dys- 
menorrhcea  of  some  autliors.)  One  common  cause 
of  the  uterine  colic  in  these  cases  is  unknown. 
The  diagnosis  of  a  neurosis  is  inadequate.  The 
suggestion  that  because  the  uterus  is  not 
properly  shaped  therefore  it  is  functionally 
deficient  is  unsatisfactory,  since  this  variety 
of  dysmenorrhcea  may  commonly  be  found  in 
girls  with  apparently  normal  uteri  and  marked 
anteflexion  in  a  uterus  Avith  a  conical  cervix, 
and  a  pin-hole  os  may  be  present  in  a  girl  mIio 
has  no  menstrual  pain.  The  surmise  that  there 
is  some  interference  with  the  "polaritj^"  of  the 
uterus,  tliat  the  "  wave  of  muscular  contraction 
is  stopped  by  a  ring  or  area  of  noncontractile 
tissue  "  (Blair  Bell)  is  only  a  surmise,  for  the  ring 
or  area  has  never  been  demonstrated.  It  may 
be  that  some  cases  are  due  to  a  neurosis,  some  to 
a  malformed  uterus,  some  to  a  ring  of  non- 
contractile  tissue. 

Congestive  Dysmenorrhoea.  —  This  variety  of 
d3\smenorrhoea  can  also  be  divided  into  tAvo 
classes,  one  in  which  a  pathological  cause  is 
present  and  one  in  which  it  is  not. 

Pafhological  Cause  Present.  This  variety  of 
dysmenorrhoea  is  nearly  always  associated  with 
some  local  disease  of  the  pelvic  organs,  in  many 
cases  already  the  seat  of  chronic  congestion  such 
as  perimetritis,  parametritis,  salpingitis,  ovaritis, 
endometritis,  fibroid  tumour  of  the  uterus, 
fibro -adenomata  of  the  uterus,  fibrosis  of  the 
uterus,  subinvolution,  or  with  some  backward 
displacement  of  the  uterus,  misplacement  of 
the  tubes  or  ovaries,  or  a  combination  of  these 
factors. 

The  pain  is  partly  due  to  the  fact  that  the 
normal  premenstrual  flushing  of  the  pelvic 
blood-vessels,  added  to  the  already  congested 
condition  of  these  parts,  causes  pressure  on  the 
nerves  in  the  immediate  neighbourhood,  and 
partly  to  the  fact  that  the  pelvic  organs  are  not 
able  to  accommodate  this  extra  amount  of  blood 
as  they  normally  do.  either  because  of  their  mal- 
position and  inability  to  right  themselves  or 
because  the  normal  elasticity  of  their  tissues  is 
depreciated  by  inflammatory  exudation,  the 
nerves  being  unduly  pressed  upon  in  either 
case. 

Pathological  Cause  Absent.  —  In  a  certain 
number  of  jiatients  no  pelvic  disease  can  be 
detected.  This  variety  of  congestive  dysmenor- 
rlicea  is  common  in  young  people.  For  want 
of  a  better  explanation  it  has  been  supposed  that 
the  nerves  associated  with  the  pelvic  organs  in 
these   patients   are   unable   to   withstand   this 


j   premenstrual    flushing    without    originating    a 
dysmenorrhoea. 

Differential  Diagnosis.  With  regard  to  the 
variety  there  is  no  difficulty  in  deciding  Avhether 
the  dysmenorrhoea  is  colicky  or  congestive, 
since  in  the  first  the  pain  supervenes  with  men- 
struation and  tends  to  become  worse  for  a  time, 
whereas  in  the  second  the  pain  declares  itself 
in  the  week  preceding  menstruation  and  is 
relieved  by  the  onset  of  the  discharge.  The 
pain  of  colickj'  dj^smenorrhoea  is  as  a  rule  very 
sharp  and  of  short  duration,  though  at  times 
the  spasms  are  prolonged,  Avhereas  congestive 
dysmenorrhoea  is  of  a  dull  aching  character  and 
more  or  less  continuous.  Certain  remedies  which 
will  relieve  one  form  fail  to  do  so  or  increase 
the  intensitv  in  the  other.  Thus  rest  is  sought 
and  is  found  to  alleviate  the  congestive  variety, 
whereas  in  the  colickv  form  it  does  no  good. 
Alcohol,  though  to  be  deprecated  as  a  method  of 
treatment,  certainly  increases  the  congestion 
and  may  relieve  the  colic.  With  regard  to  the 
exact  cause  of  the  dysmenorrhoea,  a  local 
examination  will  often  decide  the  question,  but 
since  it  is  not  L^enerallv  advisable  to  make  a 
local  examination  in  girls  or  single  Avomen,  and 
since  certain  causes  of  dj^smenorrhoea  are 
commoner  in  this  class,  these  must  be  considered 
a  little  more  fully. 

Colicky  Dysmenorrhoea  due  to  the  Expulsion 
of  Exfoliated  Endometrium. — This  form  is  diag- 
nosed when  the  membrane  is  discovered,  and 
it  is  thought  that  if  the  menstrual  discharge 
in  cases  of  dysmenorrhoea  was  always  carefully 
washed  through  muslin,  it  would  be  found  from 
the  pieces  of  membrane  retained  by  the  meshes 
that  this  is  more  common  as  a  cause  of  dys- 
menorrhoea than  might  be  supposed.  As  a  rule, 
however,  the  membrane  is  not  discovered  unless 
it  is  passed  in  rather  large  pieces,  Avhen  it  may 
form  a  most  valuable  aid  to  diagnosis. 

Membranes  may  be  passed  from  the  uterus 
when  the  patient  is  seriously  ill  from  sepsis  or 
one  of  the  acute  specific  fevers,  or  Avhen  there 
is  no  indication  of  such  a  serious  condition.  It 
is  only  necessary  to  deal  with  the  latter,  in  Avhich 
case  the  membrane  may  be  part  of  a  monthly 
abortion,  it  may  the  decidual  cast  of  an  extra- 
uterine gestation,  or  it  may  be,  as  in  these  cases 
of  dysmenorrhoea,  the  endometrium. 

Microscopical  Character  of  a  Complete  Cast. — 

Emlometrial  Cast.  In  size  it  corresponds  to 
that  of  the  uterus,  i.e.  \h  in.  x  1  in.  x  77- in. 
In  shajDe  it  is  triangular,  and  has  three  openings, 
one  at  the  apex  for  the  internal  os,  and  two  at 
the  base  for  the  Fallopian  tubes.  It  is  rough 
on  one  surface  where  it  has  been  separated 
from  the  uterus,  and  smooth  on  the  other 
Avhich  lines  the  uterine  caA'ity,  on  Avhich  surface 
also  can  be  seen  the  mouths  of  the  uterine 
elands. 
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Monthly  Abortion .  The  embryo  may  be  found 
within  the  cast. 

The  size  of  tlie  membrane  is  distinctly  larger 
than  that  of  the  unimpregnated  uterus.  Its 
shape  more  nearly  approximates  to  that  of  the 
egg.  and  there  are  no  openmgs  corresponding 
to  the  internal  os  or  Fallopian  tubes.  Its  outer 
surface  is  rough  from  chorionic  villi,  its  inner 
surface  is  quite  smooth  from  the  amnion. 

Decidual  Cast  in  Extra-Uterine  Gestation.  In 
appearance  it  partly  resembles  the  endometrial 
cast,  inasmuch  as  it  has  three  openings,  and  its 
inner  side  is  smooth  and  shows  the  mouths  of 
the  uterine  glands ;  it  also  partly  resembles 
a  monthly  abortion  in  being  larger,  thicker  and 
less  triangular  in  shape. 

Blood  Clots.  A  blood  clot  takes  the  shape  of 
the  uterus,  has  no  openings,  can  easily  be 
broken,  is  almost  black  in  colour,  and  is  generally 
solid. 

But  after  all,  the  expulsion  of  a  perfect  cast, 
or  even  one  nearly  perfect,  is  of  rare  occurrence, 
so  that  the  practitioner  can  only  make  a  reliable 
diagnosis  after  examining  a  portion  of  the  mem- 
brane under  a  microscope. 

Microscopical  Characters  of  the  Membranes 
under  Discussion. — 

Endometrial  Cast.  The  surface  columnar 
epithelium  is  absent  or  only  badly  developed. 

The  stroma  is  rendered  more  compact  than 
normal  by  a  small  round-celled  infiltration,  and 
the  uterine  glands  are  either  entirely  absent  or 
simply  represented  by  a  few  scattered  tubules. 

Monthly  Abortion.  The  membrane  is  much 
thicker  than  in  the  variety  of  cast  just  described 
and  consists  of  two  layers,  a  superficial  compact 
layer  in  which  a  vast  number  of  decidual  cells 
can  easily  be  identified,  and  a  deep  cavernous 
layer  in  which  there  are  a  large  number  of  dilated 
glands.  Interstitial  haemorrhages  can  also  be 
seen.  In  addition,  well-marked  chorionic  villi 
will  be  easily  identified. 

Decidual  Cast  in  Extra-Uterine  Gestation. 
The  microscopical  characters  of  the  membranes 
resemble  very  much  those  of  a  monthly  abortion 
with  this  important  dift'erence,  that  the  chorionic 
villi  are  absent  in  the  cast  of  extra-uterine 
gestation. 

Blood  clots  have  the  microscopical  appear- 
ance of  blood  clot  only.  As  a  further  help  in 
diagnosis  it  must  be  remembered  that  a  monthly 
abortion  cannot  occur  in  one  leading  a  single 
life,  and  that  as  a  rule  by  the  time  the  decidual 
cast  of  an  extra-uterine  gestation  is  expelled, 
other  symptoms  and  signs  of  a  serious  nature 
will  be  present,  and  the  case  will  not  be  very 
difficult  of  diagnosis. 

Colicky  Dysmenorrhoea  without  any  apparent 
Pathological  Cause. — This  is  the  most  frequent 
variety  of  dysmenorrhoea  in  young  women,  it 
is  also    the    most   painful  of   all,   the  patient 


at  times  rolling  about  in  agony,  sweating 
profusely,  vomiting  and  even  fainting.  This 
form  usually  comes  on  with  the  flow  or  more 
rarely  a  few  hours  before  and  seldom  lasts  longer 

j  than  twenty-four  hours,  often  much  less.  The 
amount  of  blood  lost  varies,  at  the  commence- 
ment of  menstruation  it  is  always  scanty  and 

;  the  flow  only  becomes  properly  established  as 

I  the  pain  disappears. 

The  pain  is  felt  in  the  lower  abdomen,  thighs 
and  sacral  region,  and  whilst  most  often  the 

I  spasm  is  of  short  duration  in  a  certain  number 
of  cases  it  may  be  very  prolonged. 

Many   patients   are    sterile,   especially   when 

I  this    variety    of    dysmenorrhoea    is    associated 

\  with  the  abnormal  shape  of  the  uterus  already 

I  referred  to. 

I  Treatment.  Dvsmenorrhoea  being  a  symptom 
only,  will  be  cured  or  relieved  according  to  the 
result  of  the  treatment  of  the  disease  to  which 

j  it  owes  its  origin ;  this  treatment  will  be  found 
fully  discussed  under  its  appropriate  headings 

i  elscMiiere. 

In  most  cases  the  better  the  state  of  the 
patients  health  the  less  troublesome  will  be  the 
dysmenorrhoea. 

t       There    are,    however,    two    examples    of   the 

!    "  colicky  "  dvsmenorrhoea  and  one  of  the  '"  con- 

!  gestive  "  dysmenorrhoea  the  treatment  of  which 

i   must  be  dealt  with  here. 

Colicky   Dysmenorrhoea   due    to    the    Expulsion 

I  of  Exfoliated  Endometrium, — The  treatment  of 
this    condition    is    most   unsatisfactory.     Such 

I  as  it  is,  it  aims  at  the  substitution  of  a  normal 
endometrium   for   the   diseased   one,    and   this 

I  may  be  essayed  either  by  drugs  or  operation. 
In  many  cases  short  of  arresting  menstruation 
the  disease  appears  to  be  incurable. 

I  Drugs.  Some  practitioners  have  thought 
that  they  obtained  good  results  from  the  admini- 
stration of  sulphur  and  guaiacum,  of  ammonium 
chloride  and  liquor  ammonise  acetatis  or  of 
mercury  and  iodide  of  potassium.  Others  have 
been  disappointed. 

Ionization  has  at  times  been  stated  to  give 
relief. 

Operation.  The  diseased  endometrium  can 
be  removed  by  a  thorough  curetting  followed  by 
swabbing  the  uterine  cavity  with  iodized  phenol. 
Unfortunately  the  new  endometrium  may  be  no 
better  than  the  old. 

If  these  methods  fail  to  relieve  the  condition 
and  the  dysmenorrhoea  is  so  severe  that  the 
patient  is  laid  up  every  month  and  prevented 
from  earning  her  living,  then  it  may  be  necessary 
to  arrest  menstruation.  The  best  way  to  achieve 
this  end  is  to  remove  the  uterus  and  leave  the 
ovaries.  Before  proceeding  to  such  a  radical 
treatment  the  greatest  consideration  would  have 
to  be  given  to  the  case. 

Colicky   Dysmenorrhoea    in   which    there   is   no 
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immediate  indication  for  a  local  examination,  or 
in  which  on  a  local  examination  being  made  no 
apparent  cause  can  be  detected. — This  may  be 
treated  by  drugs  and  operation. 

Drugs.  For  the  immediate  relief  of  pain 
various  drugs  may  be  tried,  but  wliat  will  giv^e 
a  good  result  in  one  patient  will  have  no  effect 
on  another,  and  it  is  therefore  onlv  bv  trving  a 
number  of  them  that  success  may  be  achieved. 
Thus  phenazone,  phenacetin,  phenalgin.  pyra- 
midon,  aspirin,  or  ammonol  in  ten-grain  doses 
may  prove  successful.  Hot  fomentations  or 
hip  baths  will  at  times  relieve  the  acute  pain. 

Operation.  When  treatment  by  drugs  fails 
to  give  relief,  a  large  number  of  these  patients 
are  improved  and  may  even  be  cured  by 
dilatation  of  the  cervix.  The  dilatation  should 
be  carried  out  during  the  Meek  prior  to  the 
expected  period.  The  dilatation  may  also  have 
to  be  done  twice  or  even  three  times  before  a  cure 
results. 

The  best  dilator  is  the  child's  head,  therefore 
in  the  newly  married  an  opportunity  for  preg- 
nancy to  occur  may  be  given  before  the  cervix 
is  dilated  artificially,  but  inasmuch  as  many  of 
these  cases  of  dysmenorrhoea  are  associated  with 
sterility,  the  patient  may  wait  in  vain  for  a 
natural  dilatation  and  the  practitioner  may  have 
to  undertake  the  artificial  one  with  this  ad- 
ditional advantage  that  the  dilatation  may  also 
cure  the  sterility. 

It  occasionally  happens  that  a  practitioner 
will  meet  with  a  patient  upon  whom  all  these 
remedies  have  been  tried  in  vain,  and  whose 
pain  is  so  bad  that  she  takes  some  form  of  opium 
to  ease  it,  or  is  prevented  from  earning  her 
living  because  each  month  the  pain  keeps  her 
aMay  from  her  Mork.  In  this  case,  sooner  than 
the  patient  should  develop  into  a  morphonianiac, 
drift  into  the  Avorkhouse  or  become  a  drag  on 
her  friends,  menstruation  had  better  be  arrested. 
The  proper  method  is  to  remove  the  uterus. 
These  cases  are  few  and  far  between.  I  have 
met  two,  both  hospital  nurses,  who  suffered  so 
severely  that  for  a  week  every  month  they  were 
useless.  Removal  of  their  ovaries  cured  them 
and  made  them  useful  members  of  society. 
This  was  some  years  ago :  I  should  now  remove 
the  uterus  as  I  know  that  the  operation  is 
not  more  risky,  whilst  it  is  certainly  more 
scientific. 

Congestive  Dysmenorrhoea  without  any  Obvious 
Cause. —  In  these  cases  the  state  of  health  of 
the  patient  must  be  inquired  into  and  any  gouty 
or  rheumatic  tendency  dealt  with.  Anaemia 
should  be  treated,  and  it  is  most  important  that 
the  bowels  should  be  ke})t  regular,  and  Avith  a 
view  to  lessening  the  premenstrual  congestion 
saline  aperients  should  be  prescribed  for 
the  Aveek  preceding  the  onset  of  menstruation. 
The  pain  Avill  be  relieved  by  resting,  and  it  is 


best  to  encourage  the  patient  to  be  satisfied 
Avith  such  measures  as  these.  If  the  pain 
demands  some  further  treatment  the  bromides 
of  ammonium  and  sodium  Avill  be  found  to  be 
most  useful. 

Local  Treatment.  As  a  rule  these  cases  do 
not  require  local  treatment.  Rarely  Avhen  the 
treatment  as  already  outlined  fails,  the  intro- 
duction of  glycerine  and  ichthyol  (ten  per  cent.) 
tampons  into  the  vagina  Avill,  by  reducing  the 
local  congestion,  afford  relief.  C.  B. 


THE   DISEASES   OF   THE   VAGINA 

The  vagina  is  frequently  involved  secondarily 
in  the  morbid  processes  affecting  the  uterus  and 
neighbouring  organs.  It  is  often,  hoAA-ever,  the 
seat  of  independent  diseases  AA-hich  AA'ill  now  be 
considered. 

Atresia. — Imperforate  vagina  is  met  AAith  as 
a  congenital  malformation,  or  it  may  be  ac- 
quired as  a  result  of  sloughing,  injury,  ulceration 
or  repeated  application  of  strong  caustics. 

Congenital  Atresia  maA'  occur  alone,  or  be 
complicated  Avith  absence,  imperfect  develop- 
ment or  closure  of  the  orifice  of  the  uterus. 
Occasionally  the  vagina  is  bifid  and  the  atresia 
affects  only  one  side  in  Avhich  the  menstrual 
fluid  of  the  corresponding  horn  of  the  uterus 
may  accumulate,  producing  the  condition 
termed  hoimatokolpos  lateralis.  The  occlusion 
may  affect  the  entire  A^agina  or  only  for  a  half 
or  a  third  of  its  length,  most  frequently  toA\-ards 
the  loAA'er  extremity,  or  a  membranous  septum 
may  form  a  complete  hymen.  The  congenital 
atresia  is  usually  complete  AA-ith  total  occlusion 
of  the  passage  to  and  from  the  uterus. 

Although  most  examples  are  described  as 
congenital,  there  is  an  increasing  body  of  exi- 
dence  to  sIioav  that  inflammation  and  ulcera- 
tion occurring  in  early  life  are  important  factors 
in  causation. 

Symptoms  and  Diagnosis.  A  diagnosis  is 
usually  not  made  initil  after  puberty,  Avhen 
the  patient  has  the  usual  indications  of  monthly 
molimina  Avithout  anv  menstrual  discharge, 
the  extravasated  blood  being  detained  aboA^e 
the  seat  of  obstruction.  In  other  instances  the 
diflficulty  or  impossibility  of  sexual  inter- 
course leads  to  a  local  examination  being  made. 
Whilst  in  the  acquired  form  resistance  during 
childbirth  OAving  to  constriction  of  the  A'aginal 
canal  may  lead  to  its  discoA'ery. 

Physical  examination  may  discoA^er  a  definite 
tumour  in  the  hypogastric  region,  tense,  fluctua- 
ting and  rising  out  of  the  pelvis,  and  the 
uterus  may  sometimes  be  felt  as  a  firm  pear- 
shaped  body  perched  on  the  summit  of  the 
tumour.  The  finger  is  soon  arrested  AA'ithin 
the  labia,  or  a   bulging,   fluctuating  pouch  is 
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felt.  A  further  investigation  can  be  made  by 
recto-abdominal  examination,  aided  if  necessary 
by  a  sound  in  the  bladder. 

Treatment.  A  free  incision  should  be  made, 
and  the  retained  fluid  permitted  to  run  out 
slowly,  care  being  taken  to  avoid  pressure  from 
above.  If  necessary,  gentle  irrigation  by  means 
of  warm,  sterile,  normal  salt  solution  can  be 
used  to  facilitate  the  removal  of  the  sticky 
fluid.  To  prevent  subsequent  closure  of  the 
orifice  the  obstructing  membrane  may  be  re- 
quired to  be  dissected  out,  and  a  glass  dilator 
Avorn  for  a  few  hours  at  intervals  until  patency 
is  permanently  established. 

Strict  antiseptic  precautions  should  be  ob- 
served during  the  performance  of  this  operation, 
and  an  antiseptic  diaper,  frequently  changed, 
should  be  worn  to  collect  the  discharge. 

Foreign  Bodies.  —  Pessaries  have  been  left 
in  the  vagina  for  years,  being  forgotten  until 
foul  discharge  or  ulceration  has  called  attention 
to  their  presence.  The  writer  has  removed  a 
Zwanck  pessary  retained  in  the  vagina  four 
years,  one  limb  of  which  had  penetrated  into 
the  bladder.  In  another  woman  aged  seventy 
years,  when  her  pessary  was  removed,  an 
annular  carcinomatous  growth  Avas  found  on 
the  vaginal  wall.  A  miscellaneous  collection 
of  foreign  bodies  has  been  described  as  being 
found  in  the  vagina.  Corks,  pieces  of  wood, 
pomade  pots,  portions  of  glass  syringes,  pieces 
of  sponge,  and  various  appliances  used  for 
preventing  conception.  Worms  are  occasion- 
ally detected  having  made  their  way  into  the 
vagina  from  the  anus. 

A  'persistent  foul  discharge  in  an  otherwise 
healthy  young  woman  should  suggest  a  foreign 
body. 

There  is  usually  no  difticulty  in  the  removal 
of  foreign  bodies,  but  ansesthesia  may  be  re- 
quired where  ulceration  exists,  and  where  they 
are  partially  embedded  in  the  vaginal  walls. 

Vaginitis. — Inflammation  of  the  vagina,  like 
that  of  the  vulva,  is  due  to  infection,  the 
gonococcus  being  the  most  frequent  cause. 

The  existence  of  gonorrhoeal  vaginitis  has 
even  been  disputed,  for  it  is  not  so  often  seen 
where  the  epithelium  is  thickened.  In  young 
women  and  children  it  is  of  frequent  occurrence 
because  the  epithelium  is  less  resistant,  and  the 
writer  has  seen  it  subsequent  to  total  hysterec- 
tomy, where  the  possibility  of  contamination 
from  cervical  discharge  could  be  excluded. 
A  secondary  vaginitis  frequently  accompanies 
chronic  cervical  gonorrhoea. 

Septic  infection  and  tubercle  are  important 
causes  of  vaginitis,  whilst  the  congestion 
during  pregnancy  favours  the  development  of 
vaginitis.  Injury,  foreign  bodies,  neoplasms, 
caustics  and  immoderate  coitus  may  also 
cause  vaginitis.     Lastly,  some  of  the  exanthe- 


mata cause  vaginitis,  the  consequences  of  which 
may  have  an  important  bearing  on  many  so- 
called  "  congenital  "  abnormalities. 

A  special  form  of  vaginitis — Senile  Vaginitis — 
is  seen  in  women  after  the  menopause,  or  in 
younger  women  wliere  menstruation  has  been 
arrested  by  operation.  The  mucosa,  especially 
in  the  upper  part  of  the  canal,  sheds  its  epithe- 
lium in  patches,  becomes  studded  here  and  there 
with  papillary  granulations,  and  shows  a 
tendency  to  cicatricial  contractions. 

The  discharge  is  thin,  purulent  and  occasion- 
ally blood  tinged. 

It  is  supposed  that  the  atrophic  changes  in 
the  mucosa  interfering  with  the  normal  pro- 
tective poAver  of  the  vaginal  secretion  render 
the  tissues  less  able  to  resist  bacterial  invasion. 

Gonorrhoeal  Vaginitis  is  characterized  by  pain, 
dyspareunia  and  discharge,  and  is  usually 
complicated  by  vulvitis.  The  vaginal  walls  are 
red,  tender  to  the  touch  and  bathed  in  a  yelloAV 
or  greenish -yelloAV  purulent  discharge,  which 
is  quite  distinct  from  the  yellowish  mucoid 
discharge  seen  associated  AA'ith  endocervicitis. 
In  the  chronic  forms  of  A'^aginitis  the  discharge 
becomes  more  creamy  AV'ith  exfoliation  of  the 
epithelium,  the  surface  exhibiting  numerous 
red  papillae. 

The  diagnosis  is  made  by  exposure  AA'ith  the 
speculum,  and  examination  of  the  discharge. 
Specimens  of  the  pus  should  be  examined  for 
gonococci  in  all  doubtful  cases. 

Treatment  of  Vaginitis.  In  the  acute  gonor- 
rhoeal cases  injections  should  not  be  used,  the 
same  treatment  being  applied  as  has  been 
recommended    for   acute   gonorrhoeal    A^ulvitis. 

For  the  more  chronic  cases,  SAvabbing  the 
vagina  AA-ith  five  per  cent,  silver  nitrate  gives 
excellent  results,  folloAved  later  by  the  use  of 
oxychloride  of  bismuth  pessaries  (oxychloride 
of  bismuth  gr.  x.,  ol.  theobromatis  3  ii). 

Senile  vaginitis  is  best  treated  by  AA'iping 
away  all  the  purulent  secretion  Avith  absorbent 
Avool  soaked  in  1  in  2000  biniodide  of  mercury, 
and  then  applying  carbonate  of  bismuth  over 
the  entire  surface  of  the  A^agina.  In  the  later 
stages  a  douche  of  liq.  plumbi  subacetatis 
(3  i  to  O  i  of  Avarm  Avater)  AA'ill  complete  the 
cure. 

It  AA'ill  be  found  much  more  efficacious  to 
adopt  treatment  by  sAvabbing  instead  of 
ordering  patients  AA'ith  vaginitis  to  use  a 
douche. 

During  the  Avearing  of  a  pessary,  daily  douch- 
ing is  required  in  order  to  prevent  the  develop- 
ment of  a  discharge.  For  this  purpose  either 
bi borate  of  soda  (5  i  to  0  i  of  AA'arm  Avater)  or 
permanganate  of  potassium  (grs.  5-10  to  0  i) 
are  most  useful. 

Douching  may  be  required  to  assist  in  dis- 
infecting necrotic  groAvths  from  the  cervix  or 
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vagina.  R.  lodi  (r>  i  to  0  i),  creolin  (3  ss 
to  O  i)  and  hydrogen  peroxide  (10  vols.)  are 
the  best  solutions.  Here,  also,  the  direct 
application  of  strong  disinfectants  to  the 
surface  of  the  growth  is  more  effectual. 

Injuries.  It  is  principally  in  connection 
with  labour  that  the  vaginal  walls  are  liable 
to  be  injured.  The  injury  may  be  followed 
by  sloughing  and  a  fistulous  opening  develop 
between  the  bladder  and  the  vagina  or  between 
the  rectum  and  the  vagina.  The  mucosa  is 
frequently  torn  more  or  less  deeply,  especially 
at  its  lower  extremity.  Such  lacerations  are 
important  because  of  their  liability  to  become 
channels  of  infection  during  the  puerperium. 
For  this  reason  they  should  be  sutured  after 
labour,  as  they  are  in  addition  the  cause  of 
relaxation  of  the  vaginal  outlet. 

Injuries  from  instruments  used  for  inducing 
abortion,  brutal  assaults,  falls  on  j^ointed 
objects,  or  injury  during  sexual  intercourse, 
are  not  infrequently  encountered,  and  may  be 
associated  with  serious  or  even  fatal  haemor- 
rhage. 

New  Growths. — Myomata  and  fibromata  are 
rare.  They  are  most  frequently  on  the  anterior 
M-all,  being  either  sessile  or  pedunculated.  The 
symptoms  produced  dejDend  on  their  size  and 
position.  They  should  be  enucleated,  and  care 
taken  that  the  bladder  is  not  injured  during 
the  operation. 

Sarcomata  are  very  rare.  They  have  been 
described  in  children  and  adults  from  puberty 
to  extreme  old  age.  In  children  grape-like 
sarcomata  and  in  adults  diffuse  and  circum- 
scribed t\^es  have  been  noted.  The  treatment 
is  early  and  complete  removal  of  the  vagina. 

Carcinomata. — Cancer  is  much  more  fre- 
quently a  secondary  affection  of  the  vagina ; 
the  primary  growth  being  uterine  or  rectal. 
Rarely,  however,  the  growth  is  primarily 
vaginal  in  origin.  It  may  be  circumscribed, 
diffuse  or  rarely  form  a  series  of  warty  growths, 
which  ultimately  coalesce.  It  occurs  both  in 
young  and  elderly  women.  The  symptoms 
are  those  of  discharge  and  bleeding,  and  later 
special  symptoms  develop  from  involvement 
of  neighbouring  organs. 

The  best  treatment  is  complete  removal  of 
the  uterus  and  vagina  Avhen  practicable.  In 
the  presence  of  advanced  disease,  palliative 
treatment  is  required. 

Cystomata. — Cystic  tumours  are  most  fre- 
quently found  on  the  anterior  vaginal  wall. 
They  are  usually  small  in  size  and  appear  as 
thin- walled,  translucent  tumours  bulging  into 
the  vaginal  canal.  The  contents  are  pale,  watery 
or  viscid,  and  occasionally  brownish  from  ex- 
tra vasated  blood.  They  are  best  treated  by 
complete  excision  and  subsequent  suture  of  the 
vaginal  wall. 


Vaginismus. — This  term  is  applied  to  spas- 
modic contraction  of  the  bulbo-cavernosus 
and  anterior  fibres  of  the  levator  ani  which 
is  excited  by  the  slightest  contact  with  the 
vulval  mucous  membrane.  It  should  be  differ- 
entiated from  another  condition,  hyperaesthesia 
of  the  vulva  in  which  such  contractions  are 
not  produced. 

In  marked  examples  of  vaginismus  a  vaginal 
examination  is  impossible  owing  to  muscular 
contraction,  and  the  patient  may  even  exhibit 
opisthotonos. 

The  sufferers  are  usually  recently  married 
women,  in  whom  although  the  hymen  is 
unruptured,  excoriations  at  its  base  towards 
the  navicular  fossa  may  be  observed.  Painful 
fissures  may  be  noted  in  the  hymen  attended 
by  a  certain  amount  of  chronic  inflammation, 
whilst  in  other  instances  no  local  cause  is 
discoverable. 

Treatment.  Under  anaesthesia  a  search 
should  be  made  for  local  lesions.  Inflamed 
tages  mav  be  excised  and  fissures  treated  bv 
the  application  of  pure  carbolic  acid.  A  five 
per  cent,  solution  of  cocaine  may  be  subse- 
quently required,  or  a  soluble  pessary  containing 
two  grains  of  cocaine  as  weW.  as  the  wearing 
of  a  glass  dilator  for  half  an  hour  or  longer 
twice  daily.  Incision  of  the  mucosa  and 
subjacent  muscle  may  be  necessary  in  those 
cases  which  resist  palliative  treatment. 

Dyspareunia  (Painful  Coitus)  is  another  con- 
dition resulting  from  vaginismus,  but  it  is  also 
met  AA-ith  as  a  consequence  of  inflammation 
of  the  vulva  or  vagina ;  inflammation  of  the 
Bartholinian  glands,  fissures  and  ulcers  of  the 
labia  and  ostium  vaginae,  tender  carunculae 
myrtiformes  and  occasionally  painful  urethral 
caruncles.  In  another  group  of  cases  the  cause 
must  be  sought  for  in  the  uterus  appendages 
or  pelvic  peritoneum.  The  treatment  must  be 
directed  to  a  removal  of  the  cause. 

Displacements  of  the  Vagina. — The  vagina 
may  be  displaced  apart  from  the  uterus,  the 
two  chief  types  of  displacment  being  cystocele 
and  rectocele. 

Cystocele  is  really  a  hernia  of  a  portion  of 
the  bladder  into  the  vagina,  the  vaginal  mucosa 
forming  its  outer  covering.  In  the  same 
manner  a  bulging  of  the  floor  of  the  urethra 
may  occur,  forming  a  urethrocele. 

Rectocele  is  a  hernia  of  a  portion  of  the  rectum 
into  the  vagina,  the  posterior  vaginal  wall 
forming  its   outer    covering. 

During  coughing  or  straining  these  hernial 
pouches  increase  in  size  and  protrude  at  the 
vulva.  They  may  occur  singly  or  both  are 
found  together,  two  swellings  are  then  seen 
to  protrude  at  the  vulva. 

Treatment.  The  palliative  treatment  consists 
in  the  wearing  of  a  pessary,  but  as  this  only 


wearing 
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affords  temporary  relief  operative  treatment 
should  be  recommended  in  the  majority  of 
the  cases.  F.  J.  McC. 

PROLAPSE    OF   THE    UTERUS   AND   ITS 
COMPLICATIONS 

The  uterus  normally  lies  in  a  sagittal  mesial 
plane,  its  anterior  surface  in  contact  with  the 
bladder,  and  the  tip  of  the  cervix  on  a  level  with 


Fig.  1. — Sagittal  section  of  tlie  normal  female  pelvis, 
showing  the  position  of  the  round  and  the  utero- 
sacral  ligaments  on  the  left  side. 

the  lines  joining  the  ischiatic  spines.  When 
the  bladder  is  empty  the  axis  of  the  cervix  is 
almost  horizontal,  with  the  fundus  in  front,  and 
the  axis  of  the  body  is  inclined  slightly  in  front 
of  the  cervical  axis,  so  that  the  fundus  rests  on 
the  empty  bladder.  That  is  to  say  the  uterus 
is  in  a  position  of  marked  anteversion  and  slight 
anteflexion  (Fig.  1).  \^^len,  on  the  other  hand, 
the  bladder  is  full  the  uterus  lies  in  an  almost 
vertical  position,  and,  if  there  is  bladder  over- 
distension associated  with  rectal  over-disten- 
sion, the  uterus  may  be  pushed  upwards. 

A  prolapsed  uterus  is  one  which,  as  a  Avhole, 
lies  at  a  lower  level  than  normal  in  the  pelvis. 
The  amount  of  descent  may  be  slight,  or,  on 
the  other  hand,  the  entire  uterus  may  have 
passed  below  the  vulvar  orifice.  Sometimes 
the  term  prolapse  is  used  in  a  more  limited  sense 
and  is  confined  to  cases  in  Avhich  the  uterus  lies 
lower  than  normal  but  has  not,  even  in  part, 


passed  through  the  vulvar  orifice  (Fig.  4). 
While  to  the  more  marked  condition,  in  which 
part  or  the  Avhole  uterus  has  passed  below  this 
orifice,  the  term  procidentia  is  applied  (Figs.  2 
and  3). 

Etiology.  The  chief  factors  which  maintain 
the  uterus  at  its  normal  level  are  the  uterine 
ligaments  and  the  pelvic  floor.  The  ligaments 
either  directly  support  the  uterus,  as  in  the  case 
of  the  utero-sacral  ligaments  and  the  ligaments 
of  Mackenrodt,  or  indirectly  support  it  by  keep- 
ing it  at  right  angles  to  the  axis  of  the  vagina  and 
parallel  to  the  pelvic  floor,  so  that  the  maximum 
resistance  is  offered  to  its  descent.  When  the 
utero-sacral  ligaments  are  markedly  lengthened, 
the  cervix  depends  for  its  support  on  its  vaginal 
attachments  and  on  the  so-called  ligaments  of 
Mackenrodt,  neither  of  which  remains  efficient 
for  long.  \\Tien  the  utero-sacral  ligaments  are 
slightly  lengthened,  and  when  there  is  an 
accompanying  elongation  of  the  round  liga- 
ments, backward  displacement  occurs,  and  the 


Fig.  2. — Sagittal  section  of  the  jDelvis  in  a  case  of 
complete  prolapse  (after  Schultze). 

axis  of  the  uterus  more  directly  corresponds 
with  the  vaginal  axis.  In  consequence,  descent 
through  the  vaginal  canal  becomes  possible. 
The  pelvic  floor  directly  supports  the  uterus 
and  resists  descent.  The  amount  of  support 
the  floor  affords  depends  on  its  strength  and 
on  the  extent  of  uterine  surface  which  is  in 
apposition  vdih.  it.     If  the  integrity  of  the  floor 
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is  destroyed,  and  its  different  component  parts 
are  either  torn  or  overstretched  or  themselves 
prolapse,  then  it  can  no  longer  support  the 
uterus  ;  and,  if  tlie  long  axis  of  the  uterus,  instead 
of  h'ing  parallel  with  the  floor  and  so  offering 
a  large  surface  for  support,  becomes  vertical, 
then  the  uterus  can  droj)  wedge-like  through  the 
opening  in  the  floor  made  by  the  vaginal  canal. 

There  are  other  factors  ■which,  though  not  of 
so  great  importance  in  maintaining  the  normal 
position  of  the  uterus,  are  occasionally  potent 
in  causing  or  assisting  prolapse.  The  first  of 
these  is  the  Aveight  of  the  uterus  and  the  second 
the  intra-abdominal  pressure.  So  long  as  these 
remain  normal  their  effect  on  the  uterus  is  in 
equilibrium  ^nth  the  suj)port  afforded  by  the 
ligaments  and  pelvic  floor.  If  either  of  them, 
and  particularly  if  the  latter,  is  greatly  increased, 
the  two  together  may  overcome  the  support 
given  to  the  uterus  and  the  latter  may  gradually 
descend.  As  it  does  so  lengthening  of  the  liga- 
ments, and  sometimes  yielding  of  the  pelvic 
floor,  necessarily  follows. 

The  foregoing  are  the  general  factors  which, 
Avhen  normal,  aid  in  maintaining  the  normal 
position  of  the  uterus,  and  Avhich,  when  altered 
by  disease  or  injury,  tend  to  permit  or  to  cause 
prolapse.  We  must  now  see  how  this  alteration 
is  caused  in  individual  cases. 

Elongation  of  the  ligaments  may  be  a  primary 
or  a  secondary  factor  in  the  production  of  pro- 
lapse. It  is  a  primary  factor  when,  as  a  result 
of  subinvolution,  it  is  present  after  the  puer- 
perium  and  allows  the  uterus  to  fall  backwards 
and  come  into  and  descend  along  the  axis  of  the 
vagina  {vide  Fig.  5).  As  the  uterus  descends  it 
draws  doA\'n  the  vault  of  the  vagina  with  it,  with 
consequent  elongation  of  the  lateral  vaginal 
ligamentous  attachments.  Descent  continues 
until  the  uterus  reaches  the  levator  muscles, 
and  is  then  temporarily  arrested  if  these  are  in- 
tact, while,  if  they  are  torn  or  over-stretched, 
descent  continues  uninterruptedly.  In  each  case 
the  result  is  similar,  as  the  pressure  of  the  uterus 
will  gradually  stretch  the  muscles,  even  if  they 
are  intact,  sufficiently  to  alloAV  further  descent. 
Pi'imary  elongation  of  the  ligaments  is  also 
sometimes  a  so-called  congenital  condition,  that 
is  to  say  it  is  present  to  a  marked  extent  in 
Avomen  who  have  never  borne  children  and  in 
whom  there  is  no  obvious  evidence  of  any  other 
primary  cause  of  prolapse  such  as  increased 
intra-a})dominal  pressure  or  increased  uterine 
weight.  Sometimes  this  condition  is  actually 
congenital  and  is  present  in  infants  at  birth. 
This,  hoAvever.  is  very  rare,  and  more  usually  the 
prolapse  does  not  appear  initil  after  puberty. 
In  such  cases  there  may  also  be  "  congenital" 
hypertrophy  of  the  cervix. 

Elongation  of  the  ligaments  is  a  secondary 
factor  under  tAVo   different   conditions.     First, 


Avhen  the  A\'eight  of  the  uterus  or  the  intra- 
abdominal pressure  is  markedly  increased  and 
is  directly  transmitted  to  the  ligaments,  Avhich 
in  turn  yield  under  the  strain ;  and,  second!}', 
Avhere  the  pehac  floor  has  been  so  torn  or 
stretched  that  it  fails  to  giA^e  a  normal  support, 
so  that  the  entire  AA'eight  of  the  uterus  comes 
on  the  ligaments.  In  such  cases  there  is  fre- 
quently accompanying  prolapse  of  the  A'agina, 
and  then  not  only  has  the  uterus  lost  the 
support  of  the  peh-ic  floor,  but  there  is  direct 
doAVUAvard  traction  on  the  cervix  at  the  cervico- 
A'aginal  junction.  When  this  occurs  there  is  a 
direct  conflict  betAveen  the  doAvn-pull  exerted 
by  the  A-aginal  Avails  and  the  up-puli  exerted 
by  the  utero -sacral  ligaments.     If  the  ligaments 


Fig.  3. — Complete  prolapse,  as  seen  from  below. 

yield  and  stretch,  prolapse  continues  and  the 
uterus  soon  reaches  the  vulvar  orifice.  If,  on 
the  other  hand,  the  ligaments  are  strong  and 
maintain  their  original  length,  there  is  marked 
elongation  of  the  tissues  of  the  cervix  betAveen 
the  attachments  of  the  A'aginal  A'ault  and  the 
attachments  of  the  utero-sacral  ligaments 
(Fig.  6).  This  condition  is  usually  spoken  of 
as  supraA-aginal  hypertrophy  of  the  cerA'ix, 
and  we  shall  subsequently  see  that  its  occurrence 
has  an  important  bearing  on  the  operatiA-e 
treatment  of  the  case. 

Loss  of  support  from  the  peh-ic  floor  is  the 
result  of  injury  to  the  floor,  and  this  in  almost 
CAery  case  occurs  during  labour.  Very  rarely 
indeed  it  may  be  the  result  of  operatiAC  inter- 
ference, as  Avhen  a  deep  para-A^aginal  incision 
has  been  made  and  has  failed  to  unite  properly. 
The  essential  lesion  is  tearing  of  the  leA'ator 
ani   muscles,    structures    Avhich   constitute   the 
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most  important  part  of  the  pelvic  floor.  When 
they  are  torn  the  lower  part  of  the  vaginal  canal 
loses  its  support,  and  the  canal  itself,  which 
normally  makes  an  angle  of  sixtj-  degrees  with 
the  horizon,  becomes  almost  vertical.  As  a 
result  the  anterior  vaginal  wall,  which  normally 
rests  on  the  posterior  wall,  becomes  practically 
unsupported,  and  intra-abdominal  pressure 
tends  to  drive  it  downwards  through  the  vulva. 
As  a  further  result  of  the  tearing  of  the  muscle 
the  anterior  rectal  wall  loses  its  support,  and, 
pressing  directly  on  the  lower  part  of  the 
posterior  vaginal  M'all,  gradually  stretches  it, 
and  both  together  protrude  through  the  vulvar 
orifice.  Prolapse  of  the  lower  part  of  the 
vagina  thus  begins,  dragging  with  it  in  almost 
every  case  the  posterior  wall  of  the  bladder  and 
in  some  cases  an  extensive  rectal  pouch  {vide 
Fig.  4).  The  doAvnward  pull  is  quickly  trans- 
mitted to  the  upper  part  of  the  vagina,  and,  if 
the  attachments  of  the  latter  to  the  pelvic  wall 
yield,  is  transmitted  to  the  uterine  cervix. 
Then,  as  M'e  have  seen,  either  supravaginal 
elongation  occurs,  or  else  the  utero-sacral 
ligaments  also  \aeld  and  the  uterus  prolapses. 
Increased  weight  of  the  uterus  of  a  kind  that 
favours  or  causes  prolapse  is  generally  the  result 
of  subinvolution,  since  we  have  then  in  associa- 
tion other  factors  favourable  to  prolapse,  such 


in  the  second  the  tumour  itself  often  grows  in 
such  a  manner  as  to  fix  the  uterus  in  its  normal 
position  or  even  to  draw  it  upwards.  Sometimes, 
however,  tumours  grow  in  such  a  manner  as  to 
guide  the  uterus  into  a  position  in  which  its 


Fig.  4. — Partial  i^rolapse,  with  rectocele  and  cystocele. 

as  subinvolution  of  the  ligaments  and  softening 
of  the  vaginal  attachments.  Increased  weight 
due  to  tumour  formation  more  rarely  causes 
prolapse,  since  in  the  first  place  there  is  usually 
no   accompanying   ligamentous   softening,    and 


Fig.  5. — Sagittal  section  of  tlie  pelvis,  showing  the 
uterus  in  a  position  of  retroversion  and  the  first 
stage  of  prolapse. 

long  axis  corresponds  Avith  the  vaginal  axis, 
and  then,  if  the  tumour  is  small,  the  vagina 
patulous,  and  the  support  of  the  pelvic  floor 
deficient,  prolapse  occurs. 

Increased  intra-abdominal  pressure,  when  it 
acts  uniformly  over  the  whole  pelvic  floor  and 
when  it  persists  for  a  consideral^le  time,  tends 
to  drive  the  floor  down.  The  first  result  of  this 
is  usually  an  increased  projection  of  the  floor 
below  the  level  of  outlet  of  the  bony  pelvis, 
very  similar  to  the  increased  projection  that 
occurs  during  pregnancy.  If  the  vulvar  orifice 
is  patulous  and  its  vaginal  support  deficient, 
prolapse  of  the  vaginal  walls  may  occur,  and, 
later,  uterine  prolapse.  Or,  if  the  uterus  is  very 
small  and  its  ligaments  weak,  it  may  be  driven 
down  through  the  vagina,  even  though  the  latter 
is  uninjured.  Instances  of  this  are  sometimes 
met  in  stout  women  Avho  have  to  stand  a  great 
deal,  and  such  cases  are  usually  very  difficult  to 
treat  or  cure. 

From  the  foregoing  it  will  be  seen  that  there 
are  many  causes  which,  either  singh'  or  in 
association,  may  produce  uterine  prolapse,  and 
that  while  the  latter  is  most  usually  the  result 
of  the  injuries  of    childbirth,  it  may  occur   in 
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women  who  have  never  been  pregnant.  It  will 
also  be  seen  that  the  associated  lesions  of  pro- 
lapse are  varied.  If  the  radical  treatment  of 
prolapse  is  to  be  successful,  we  must  be  able  to 
recognize  the  actual  causes  and  lesions  Avhich 
are  present  in  each  case,  and  so  we  shall  now 
proceed  to  consider  the  methods  of  examining 
the  patient  Avith  a  view  to  their  diagnosis. 

Diagnosis.  In  examining  a  patient  with  the 
object  of  ascertaining  the  position  of  the  uterus 
and  the  condition  of  the  other  pelvic  organs  and 
structures,  it  is  advisable,  and  indeed  almost 
essential,  that  she  should  be  placed  in  the  dorsal 
gynaecological  position,  so  that  a  thorough  bi- 
manual examination  may  be  made.  As  a  pre- 
liminary to  this  examination  the  external  genitals 


Fig.  6. — Sagittal  section  of  the  pelvis,  showing  the 
uterus  in  a  position  of  partial  prolapse  with  con- 
siderable supravaginal  and  slight  vaginal  hyper 
trophy  of  the  cervix. 

should  be  inspected,  in  order  to  ascertain  whether 
there  is  any  visible  prolapse  of  the  vagina  or  of 
the  uterus,  and  any  lesion  of  the  vulvar  orifice. 
The  patient  should  then  be  told  to  cough 
several  times,  during  which  a  prolapse  may 
occur  owing  to  the  increased  abdominal 
pressure.  Next,  the  cervix  should  be  caught 
with  a  vulsellum  forceps  and  drawn  down 
in  order  to  see  if  it  can  be  brought  outside 
the  vulva,  and,  if  so,  how  far.  During  this  the 
patient  should  again  cough,  so  as  to  bring  the 
uterus  down  as  far  as  its  ligaments  will  allow  it. 
In  many  cases  the  prolapse  may  be  so  complete 
that  it  is  visible  without  any  straining  efforts  or 
traction,   but,   in  other  cases,   where  prolapse 


occurs  when  the  patient  walks  about,  the  uterus 
may  have  gone  up  again  into  position  and  may 
only  descend  Avhen  some  driving  or  pulling 
force  is  applied  to  it. 

Assuming  that  a  prolapse  occurs,  the  next 
step  is  to  ascertain  what  part  of  it  is  formed  by 
the  uterus  and  what  part  by  the  vaginal  wall. 
This  is  readily  done  by  trying  to  pass  the  finger 
into  the  vagina.  If  the  vagina  is  completely 
inverted  this  will  be  impossible,  and,  if  the 
vagina  is  partly  inverted,  it  will  be  possible 
to  introduce  the  finger  for  a  short  distance 
corresponding  to  the  length  of  the  part  of  the 
vaginal  canal  still  in  its  proper  position.  It  is 
obvious  that  in  all  cases  of  descent  of  the  uterus 
as  a  whole  there  must  be  some  descent  of  the 
upper  part  of  the  vagina  also,  and  where  this 
does  not  occur  the  prolapsed  part  will  be  found 
to  consist  of  an  elongated  vaginal  portion  of 
the  cervix  alone. 

When  the  vagina  is  prolapsed  we  must 
determine  what  part  of  it  is  chiefly  involved. 
In  many  cases  this  \vill  be  the  entire  canal,  in 
others  the  anterior  and  posterior  walls,  and  in 
some  one  of  these  walls  only.  When  the 
anterior  wall  prolapses  the  condition  is  spoken 
of  as  "  cystocele,"  and  invariably  the  bladder 
is  carried  down  beneath  the  vaginal  mucous 
membrane.  When  the  posterior  wall  prolapses 
the  condition  is  spoken  of  loosely  as  "  rectocele," 
and  in  some  cases  the  term  is  correct,  inasmuch  as 
a  pouch  formed  by  the  anterior  rectal  wall  also 
prolapses.  In  the  majority  of  cases,  however, 
it  is  probable  that  the  rectum  does  not  share 
in  the  descent,  and  that  the  vaginal  mucous 
membrane  has  been  peeled  off  the  rectum. 
In  these  cases  the  position  of  the  bladder  is 
readily  ascertained  by  passing  a  catheter  or 
sound  into  it,  and  of  the  rectum  by  passing  the 
finger  into  it. 

While  this  examination  is  being  made  one 
must  also  ascertain  the  condition  of  the  levator 
ani  muscles.  This  can  be  done  bv  estimating 
the  thickness  of  the  tissue  lying  between  the 
vaginal  mucous  membrane  and  the  tuberosities 
of  the  ischium.  Where  no  perineal  laceration 
has  occurred  the  anterior  edges  of  the  muscles 
approach  one  another  in  the  depth  of  the 
perineum  and  blend  with  the  superficial 
perineal  muscles,  while  anterior  to  the  point 
of  blending  they  form  a  definite  band  Avhich 
can  readily  be  felt.  If  the  muscles  have  been 
deeply  torn  this  band  is  absent,  but  the  mass  of 
the  muscle  can  be  felt  between  the  mucous  mem- 
brane and  the  tuberosity,  its  distance  from  the 
central  line  of  the  perineum  being  proportionate 
to  the  extent  to  which  it  has  been  torn.  If  the 
muscles  are  atrophied  by  over-distension  and 
retracted  altogether  from  the  perineal  region 
owing  to  extensive  tearing,  then  the  surfaces  of 
the   tuberosities   as   felt   from   the   vagina   are 
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abnormally  distinct,  and  suggest  that  nothing 
lies  over  them  except  vaginal  mucous  membrane. 

The  examination  of  the  uterus  comes  next. 
We  have  already  ascertained  whether  the 
cervix  prolapses,  and,  if  so,  how  far,  and  we 
must  now  learn  what  other  changes  have  oc- 
curred, and  what  is  the  condition  of  the  utero- 
sacral  ligaments.  Descent  of  the  cervix  may 
be  caused  in  one  of  three  ways.  First,  the 
vaginal  portion  may  be  hypertrophied  and 
elongated,  the  supravaginal  portion  and  body 
remaining  normal.  As  a  result  the  cervix  may 
protrude  through  the  vulva,  although  the  body 
of  the  uterus  remains  in  its  normal  position. 
Secondly,  the  supravaginal  portion  may  be 
hypertropied  and  elongated,  the  }x>dy  still 
remaining  in  its  normal  position.  As  a  result 
the  cervix  and  the  upper  part  of  the  vagina 
prolapse,  while  the  body  may  remain  in  its 
proper  place  or  perhaps  may  also  descend.  Li 
the  third  place  the  uterus  as  a  whole  maj' 
descend.  Accurate  diagnosis  between  these 
three  conditions  is  essential  for  correct  treat- 
ment, and  is  as  a  rule  quite  easy.  Simple 
hypertrophy  of  the  vaginal  portion  is  readily 
recognized  by  vaginal  examination,  M-hile  a 
bimanual  examination  shows  that  the  body 
remains  at  its  proper  level.  The  condition  of 
the  supravaginal  portion  can  be  ascertained 
by  noting  the  distance  between  the  vaginal 
attachment  and  the  insertions  of  the  utero- 
sacral  ligaments,  as,  when  supravaginal  hyper- 
trophy exists,  this  distance  is  markedly  increased. 
The  utero-sacral  ligaments  can  usually  be  felt 
from  the  vagina,  and,  if  present,  can  always  be 
felt  from  the  rectum.  They  run  an  almost  verti- 
cal course  from  the  second  piece  of  the  sacrum 
downwards  to  be  inserted  into  the  lower  part  of 
the  body  of  the  uterus,  and  form  the  lateral 
boundaries  of  the  pouch  of  Douglas.  If  the 
finger  is  placed  against  them  and  at  the  same 
time  the  cervix  is  drawn  down,  they  will  be 
found  to  tighten  and  become  string-like. 
Descent  of  the  uterus  as  a  whole  is  recognized 
by  palpating  the  body  of  the  uterus  and  noting 
its  position  relative  to  the  pelvic  outlet.  In 
such  cases  examination  of  the  utero-sacral 
ligaments  sho^^■s  that  they  are  elongated,  while 
in  supravaginal  or  vaginal  hypertrophy  of  the 
cervix  existing  without  uterine  prolapse  these 
ligaments  preserve  their  normal  length. 

In  addition  to  determining  the  length  of  the 
cervix  One  must  also  determine  whether  there 
is  any  "  erosion,"  true  ulceration  or  laceration 
present.  This  is  readily  done  after  the  cervix 
has  been  drawn  down  externally. 

The  last  step  consists  in  the  examination  of 
the  appendages  of  the  uterus  and  the  abdominal 
contents  generally,  with  the  object  of  eliminat- 
ing any  cause  of  increased  intra-abdominal 
pressure  such  as  tumours,  ascites,  marked  and 


constant  intestinal  distension,  and  excessive 
fat. 

Treatment.  The  treatment  of  prolapse  falls 
under  one  or  other  of  two  headings  : — palliative 
by  means  of  pessaries  ;  and  radical  by  operative 
measures.  Each  of  these  must  be  considered 
separately. 

The  pessary  treatment  of  prolapse  can  be 
carried  out  satisfactorily  as  a  temporary  measure 
in  a  considerable  number  of  cases,  and  in  a 
smaller  number  of  cases  it  can  be  carried  out 
satisfactorily  for  years.  In  a  very  considerable 
number,  however,  it  is  altogether  inapplicable. 
The  advantages  of  this  line  of  treatment  are  that 
it  does  not  necessitate  operation  and  so  that  it 
is  preferable  in  the  case  of  aged  or  enfeebled 
patients,  and  that  it  does  not  necessitate  hospital 


Fig.  7. — The  uterus  maintained  in  position  by  a 
Smith-Hodge  pessary. 

treatment.  Its  disadvantages  are  that  it  neces- 
sitates regular  medical  assistance  for  the  purpose 
of  removing  and  cleansing  the  pessary  and  of 
seeing  that  the  latter  does  not  cause  inflam- 
mation or  ulceration ;  that  it  is  very  prone  to 
cause  inflammation,  when  it  becomes  diflficult  or 
almost  inadmissible ;  that  when  the  vagina  is 
small  in  proportion  to  the  size  of  the  vulvar 
orifice  the  retention  of  a  pessary  is  impossible ; 
that  the  pessary  sometimes  fails  to  keep  the  dis- 
placement reduced  even  though  it  remains  in 
position  in  the  vagina  ;  and  that  it  does  nothing 
for  accompanying  complications  such  as  cervical 
erosion  or  hypertrophy  or  perineal  lacerations. 

A  pessary  must  be  removed  for  cleaning 
and  examining  at  least  every  three  months  in 
cases  in  which  the  vaginal  and  cervical  mucous 
membranes  are  health}',  and  where  there  are  even 
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slight  erosions  or  vaginitis  it  must  be  removed 
more  frequently.  Many  gynaecologists  consider 
it  permissible  to  allow  the  patient  to  remove 
and  replace  the  pessary  herself,  but,  in  the  case 
of  certain  forms  of  pessary,  such  as  a  Smith- 
Hodge,  this  is  impossible,  and  in  almost  all  forms 
it  is  a  most  objectionable  practice,  and  one 
which  the  medical  adviser  should  not  allow. 
At  the  time  of  removal  the  vagina  should  be 
douched  and  the  mucous  membrane  carefully 
examined  Avith  a  speculum  to  see  that  there  is 
no  ulceration  and  irritation.  Whenever  the 
latter  occur,  or  Avhen  they  are  present  in  a 
patient  who  comes  under  treatment  for  the  first 
time,  they  must  be  cured  before  the  pessary  is 
replaced  or  inserted,  and  this  is  frequently  a 
most  difficult  matter,  requiring  prolonged  treat- 
ment, during  Avhich  the  patient  may  have  to 
remain  in  bed  or,  if  up,  to  refrain  from  active 
exercise.  The  difficult}^  of  treating  such  cases 
is  that  the  pessary  cannot  be  inserted  because 
it  Avill  increase  the  ulceration,  while,  if  the  patient 
walks  about  much  witliout  it,  the  prolapse  will 
recur  and  the  healing  process  will  be  delayed. 
The  usual  method  of  treating  the  irritation 
or  ulceration  is  by  the  insertion  of  vaginal 
tampons  which  have  been  soaked  in  some  healing 
solution.  For  this  purpose  glycerine  nine  parts 
and  ichthyol  one  part,  or  a  mixture  of  gtycerine 
and  compound  tincture  of  benzoin  of  the  same 
strength,  are  useful.  The  plugs  must  be  changed 
daily,  and,  Avhile  the  patient  may  herself  remove 
them  if  a  piece  of  tape  has  been  tied  to  them, 
they  must  be  inserted  by  the  medical  adviser. 
The  simplest  way  of  doing  this  is  to  prepare  a 
plug  of  suitable  size  tied  round  the  middle  by  a 
tape  six  inches  long.  The  plug  is  soaked  in 
the  selected  solution  and  placed  in  a  cj'lindrical 
speculum  of  large  size.  The  speculum  is  then 
passed  into  the  vagina,  and  Anthdrawn  Avhile 
the  end  of  a  forceps  or  other  suitable  instrument 
is  held  against  the  plug  so  as  to  prevent  it  being 
also  brought  down.  In  this  way  any  friction 
or  discomfort  that  Avould  be  caused  by  pushing 
the  plug  through  tlie  vulvar  orifice  is  a\"oided. 
As  soon  as  the  ulceration  or  inflammation  is 
cured  the  pessary  may  be  introduced,  but  it  AAdll 
probably  be  found  that  in  a  short  time  it  has 
again  caused  the  same  trouble. 

When  the  A^ulvar  orifice  is  larger  tlian  the 
vaginal  canal,  it  is  impossible  to  keep  a  pessary 
in  position  satisfactorily.  It  is  obvious  that  in 
such  cases  the  pessary  can  only  be  retained  by 
virtue  of  the  distensile  pressure  it  exerts  on  the 
vaginal  Avails,  and  such  pressure  is  bound  sooner 
or  later  to  cause  deep  ulceration.  The  cause  of 
the  disproportion  betAveen  the  vulvar  orifice  and 
the  vagina  may  be  atrophy  of  the  latter  or  old 
unsutured  lacerations  of  the  former.  In  each 
case  the  re^sult  is  similar.  These  are  the  cases  in 
which  vaginal  stem  pessaries  of  various  types 


have  been  used,  but,  as  we  do  not  consider  them 
permissible,  Ave  do  not  describe  them.  Radical 
treatment  in  svich  cases  is  essential. 

When  prolajjse  of  the  A^aginal  Avall  persists, 
even  though  the  pessary  remains  in  position, 
relief  may  sometimes  be  giA^en  by  means  of 
another  type  of  pessary.  Thus,  if  a  Smith - 
Hodge  pessary  fails,  a  ring  pessary  may  succeed, 
or,  if  this  fails,  a  pessary  of  the  Gehrung  type, 
but  as  a  rule  operatiA^e  treatment  aaIII  be 
required. 

The  most  suitable  types  of  pessary  for  use  in 
prolapse  are  the  Smith-Hodge,  the  solid  Aulcanite 
ring,  the  holloAV  A'ulcanite  ring,  the  solid  rubber 
ring,  and  the  AA'atch-spring.     The  Smith-Hodge 


Fig.  S. — The  uterus  maintained  in  position  by  a 
vulcanite  ring  pessary. 

pessary  is  most  useful  Avhere  there  is  also  a  back- 
Avard  displacement  of  the  uterus  and  AA-here  the 
perineum  is  intact  {vide  Fig.  7).  Before  inserting 
it  the  backAvard  displacement  must  be  replaced, 
and  the  patient  must  be  examined  again  in  a 
fcAV  daA'S  to  see  -if  the  uterus  remains  in  its 
normal  position.  If  the  fundus  again  falls  back 
it  Avill  probably  pass  beloAv  the  upper  bar  of  the 
pessary  and  marked  discomfort  Avill  result.  If, 
on  the  other  hand,  the  uterus  remains  in  position 
it  is  probable  that  Ave  shall  be  able  to  keep  up 
the  prolapse  Avith  a  smaller-sized  pessary  than 
Avould  be  possible  if  one  of  the  other  types  AA-as 
used,  and  this  is  a  considerable  adA-antage. 
When  the  uterus  is  A'erj^  small,  so  that  it  does  not 
much  matter  AA'hether  it  lies  in  a  position  of  ante- 
or  of  retro-A'ersion,  and  Avhen  there  is  enlarge- 
ment of  the  A'ulvar  orifice,  a  ring  pessary  of  one 
or  other  of  the  types  mentioned  above  will  be 
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found  best  {vide  Fig.  8).  An  elastic  pessary  is 
most  easily  introduced,  a  hollow  vulcanite 
pessary  will  be  worn  Antliout  resultant  irritation 
in  cases  where  other  forms  may  cause  trouble, 
while  the  solid  vulcanite  ring  may  be  retained 
where  others  will  slip  out.  The  Gehrung  pessary 
is  principally  of  use  in  cases  of  cystocele,  and  is 
said  sometimes  to  be  of  service  where  all  other 
types  fail  {vide  Fig.  9). 

"  There  are  several  t\T3es  of  pessary  which  must 
be  rigidly  avoided.  The  prmcipal  of  these  are 
the  stem  pessary,  and  the  so-called  butterfly  or 
Zwanke's  pessary,  both  of  which  introduce 
infection  and  cause  ulceration  from  pressure, 
and  the  box-wood  ball  pessary,  which  is  both 
dirtv  and  liable  to  become  incarcerated  in  the 


vagina. 


Fig.  9. — The  uterus  maintained  in  position  by 
Gelirung's  pessary. 

The  radical  or  operative  treatment  of  prolapse 
is  preferably  directed  to  the  removal  of  all 
complications  and  the  adoption  of  such  measures 
as  A\ill  permanently  prevent  the  recurrence  of 
the  prolapse.  In  some  cases,  however,  owing 
to  the  age  or  state  of  health  of  the  patient, 
lengthy  operations  are  impossible,  and  then  the 
measures  adopted  may  be  directed  solely  to 
the  removal  or  cure  of  such  conditions  as  prevent 
the  M'earing  of  a  pessary.  Thus,  if  a  patient  has 
a  large  erosion  of  the  cervix  causing  much 
leucorrhoea  which  is  intensified  b}'  a  pessary, 
amputation  of  the  cervix  may  enable  the 
latter  to  be  Avorn  satisfactorily.  Or,  if  a  deep 
laceration  of  the  perineum  prevents  the  reten- 
tion of  a  pessary  or  necessitates  the  M'earing  of 
one  too  large  for  the  vaginal  canal,  a  perineor- 
rhaphy will  enable  a  pessary  of  suitable  size  to 


be  worn.  Such  operations  are,  hoAvever,  at 
best  only  palliative,  and,  wherever  possible,  a 
true  radical  cure,  which  Avill  prevent  the  necessity 
of  again  wearing  a  pessary,  is  preferable. 

As  we  have  seen,  the  different  lesions  which 
may  be  associated  with  prolapse,  either  as  causal 
factors  or  as  complications,  are  numerous,  and  a 
correct  diagnosis  of  the  extent  of  each  and  all 
of  them  is  necessary  before  one  can  decide  on 
the  most  suitable  operative  treatment.  It  is 
the  neglect  of  this  somewhat  obvious  step  that 
has  led  to  the  so  frequent  failure  of  operative 
treatment.  Thus,  ventral  fixation  has  been 
done  with  the  object  of  preventing  the  descent 
of  the  fundus,  while  at  the  same  time  the  con- 
dition of  the  utero-sacral  ligaments  has  been 
neglected,  with  the  result  that  in  a  short  time  the 
prolapse  is  in  a  worse  condition  than  it  was  before 
the  operation.  Vaginal  fixation  has  been  done 
and  the  condition  of  the  pelvic  floor  neglected, 
with  a  very  similar  result.  Perineorrhaphj-  has 
been  done  and  the  condition  of  the  cer'-'ix  and 
the  position  of  the  uterus  neglected,  AA'ith  again  a 
similar  result.  And  so  on.  Where  deficiency 
of  the  uterine  supports  once  begins  to  manifest 
itself,  it  quickly  brings  in  its  train  other  lesions, 
which  in  turn  are  capable  of  aggravating  the 
original  one,  and  even  of  reproducing  the  latter, 
if,  after  its  removal,  they  are  alloAved  to  persist. 

If  we  take,  for  example,  a  tA'pical  case  of  com- 
plete prolapse  associated  with  the  usual  com- 
pHcations  and  discuss  its  treatment,  it  Avill  giA^e 
perhaps  the  best  idea  of  the  different  operative 
procedures  that  are  usualh^  necessary.  In  such 
a  case  the  uterus  AA'ill  be  enlarged  and  completely 
prolapsed  outside  the  vulva,  and  if  it  is  pushed 
back  to  its  normal  IcA^el  it  AAill  fall  into  a  position 
of  retro  Aversion  and  retroflexion.  The  entire 
vagina  Avill  be  inverted.  The  bladder  Avill  have 
folloAved  the  anterior  AA'all  and  so  will  be  in 
great  part  outside  the  A^ulA-a,  and  the  rectum 
may  similarly  haA'e  folloAved  the  posterior  AA-all. 
The  utero-sacral  ligaments  AA'ill  be  markedly 
lengthened,  and  so  Avill  be  the  round  ligaments. 
The  cerAnx  AA'ill  be  hypertrophied  supraA-agin- 
ally,  and  the  A'aginal  portion  Avill  probably  be 
ulcerated.  The  IcA-ator  ani  muscles  A\ill  be  torn 
and  the  A'ulvar  orifice  considerably  enlarged. 

For  the  cure  of  such  a  case  it  AA'ill  be  necessary, 
first,  to  adopt  measures  that  Avill  ultimately 
effect  a  reduction  in  size  of  the  uterus  ;  secondly, 
to  fix  the  uterus  at  its  normal  level  and  the 
fundus  in  a  position  of  antcA'crsion ;  thirdly,  to 
remoA^e  the  hAq^ertrophied  cervix ;  fourthly,  to 
restore  the  bladder  and  the  rectimi  to  their 
proper  positions,  or  at  any  rate  to  a  position  in 
Avhich  thej^  cannot  again  bulge  doAAniwards 
through  the  vuh'a  ;  fifthly,  to  remoA^e  superfluous 
A^aginal  mucous  membrane;  and,  sixthly,  to 
restore  the  muscles  of  the  pelvic  floor.  All  these 
Avill  be  effected  somcAvhat  as  follows  : — Curetting 
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of  the  uterine  mucous  membrane  will  tend  to 
bring  about  ultimately  a  healthier  state  of  the 
uterus  and  so  a  reduction  in  size  in  cases  Avhere 
the  enlargement  is  due  to  a  chronic  inflam- 
matory process.     Where  tumours  are  present, 


Fig.  10. — Shortening  the  utero-sacral  Hgaments.  The 
ligaments  exposed  after  the  detachment  of  the 
vaginal  mucous  membrane  from  the  cervix. 

such  as  small  myomata,  they  must  be  removed 
bj'  enucleation  or  myomectomy.  Shortening 
of  the  utero-sacral  ligaments  will  bring  the 
cervix  again  to  a  normal  level  in  the  pelvis. 
Shortening  of  the  round  ligaments  or  ventral 
suspension  will  keep  the  uterus  in  a  position  of 
ante  version.  Interposition  of  the  uterus  be- 
tween the  bladder  and  the  anterior  vaginal 
wall  will  support  both  the  vaginal  wall  itself 
and  the  bladder,  and,  by  fixing  the  uterus  in  a 
position  of  aggravated  anteversion,  will  render 
any  other  step  to  accomplish  that  end  un- 
necessary. Supravaginal  amputation  of  the 
cervix  will  remove  the  hypertrophied  portion. 
Anterior  colporrhaphy,  when  the  interposition 
operation  is  not  performed,  will  remove  super- 
fluous mucous  membrane  from  the  anterior 
vaginal  wall,  and  at  the  same  time  will  give  some 
support  to  the  bladder.  Where  the  inter- 
position operation  is  performed  it  is  unnecessary. 
Finally,  a  posterior  colpo-perineorrhaphy,  asso- 
ciated with  suture  of  the  levator  ani  muscles,  will 
remove  any  excess  of  the  mucous  membrane  of 
tlie  posterior  vaginal  wall  and  restore  again  the 
torn  muscles  and  the  perineum. 

Some   of   these   procedures    call   for   special 
description,   and  then  we  shall  see  how  thev 


may  be  satisfactorily  associated  with  one 
another. 

Shortening  of  the  utero-sacral  ligaments  by 
the  vaginal  route  can  be  carried  out  either 
by  the  intraperitoneal  method  described  by 
Wertheim,  or  by  the  extraperitoneal  method 
which  we  have  described  ourselves.  Perhaps 
naturally,  we  prefer  the  latter  method.  It 
consists  in  exposing  the  ligaments  at  their 
point  of  insertion  into  the  uterus  by  means  of 
a  circular  incision  round  the  cervix  at  the 
cervico-vaginal  junction,  similar  to  the  incision 
made  as  a  preliminary  to  vaginal  hysterectomy. 
Each  ligament  is  then  caught  with  a  small 
forceps  and  cut  off  the  uterus.  It  is  then 
drawn  down  and  carried  round  in  front  of  the 
cervix,  Avhere  it  is  secured  \\'ith  sutures  {vide 
Figs.  10  and  11).  At  the  same  time  it  is 
shortened  to  the  necessary  extent  to  bring  the 
cervix  back  to  its  normal  level  in  the  pelvis. 
It  is  by  no  means  a  difficult  procedure,  and,  in 
cases  in  which  supravaginal  amputation  of  the 
cervix  is  necessary,  it  adds  on  little  to  the 
length  of  the  operation. 

Interposition  of  the  uterus  between  the 
anterior    vaginal-  wall    and    the    bladder    was 


Fig.   11. — Shortening  the  utero-sacral  ligaments.     The 
ligaments  brought  forward  in  front  of  the  cervix. 

introduced  by  Wertheim,  and,  when  associated 
A\'ith  shortening  of  the  utero-sacral  ligaments 
if  they  are  lengthened,  is  one  of  the  best 
methods  of  maintaining  the  uterus  at  a  proper 
level  in  the  pelvis.  At  the  same  time  it  supports 
the  bladder  and  takes  up  the  excess  of  vaginal 
mucous  membrane.     It  thus  renders  any  other 
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procedure  to  keep  the  uterus  in  a  state  of 
anteversion  unnecessary,  or  any  such  procedure 
as  anterior  colporrhaphy.  Essentially,  it  con- 
sists in  dissecting  up  a  flap  of  the  anterior 
vaginal  wall,  and  then  opening  into  the  peri- 
toneal cavity  through  the  utero -vesical  pouch 
after  first  pushing  the  bladder  upwards  out  of 
the  way.  The  body  of  the  uterus  is  then 
brought  out  through  the  opening  thus  made 
and  drawn  forcibly  down.  The  peritoneum, 
forming  the  anterior  edge  of  the  opening  in 
the  utero-vesical  pouch,  is  then  sutured  care- 
fully to  the  back  of  the  uterus  in  the  region 
of  the  insertion  of  the  utero-sacral  ligaments, 
thus  making  the  uterine  body  extra-peritoneal. 
The  fundus  of  the  uterus  is  then  sutured  to 
the  vaginal  wall  as  close  as  convenient  to  the 


Fig.   12. — Sagittal  section  of  the  pelvis  after  the  per- 
formance of  Wertheim's  interposition  operation. 

urethral  orifice,  and,  finally,  the  vaginal  flap 
is  brought  back  into  place  so  as  to  cover  over 
the  uterine  body.  As  a  result  the  uterus  lies 
below  the  bladder,  for  which  and  for  the 
anterior  vaginal  wall  it  forms  a  firm  support 
{vide  Fig.  12).  It  is,  in  fact,  a  form  of  Hving 
pessary  which  acts  in  a  manner  very  similar  to 
the  old  spherical  pessary  formerly  used  in  such 
cases.  The  only  objection  to  this  operation  is 
that  it  cannot  safely  be  followed  by  pregnancy, 
and  that  therefore  it  may  only  be  performed 
after  the  child-bearing  period  is  passed,  unless  it 
is  accompanied  by  division  of  the  tubes  so  as  to 
prevent  the  passage  of  an  ovum  into  the  uterus. 
Where  interposition  is  not  performed,  shorten- 
ing of  the  round  ligaments  at  the  external 
abdominal  ring — Alexander's  operation,  or 
Kelly's  ventral  suspension,  or  suspension  of 
32 


the  uterus  to  the  abdominal  wall  by  the  round 
ligaments — Gilliam's  operation,  must  be  sub- 
stituted, since,  if  the  fundus  is  left  free  again 
to  become  retroverted,  prolapse  is  bound  to 
recur,  as  we  have  already  tried  to  show. 

Supravaginal,  or  vaginal  amputation  of  the 
cervix  {vide  Fig.  13)  and  anterior  colporrhaphy 
do  not  call  for  any  special  remarks.  The  first- 
named  can  be  satisfactorily  combined  with 
extra-peritoneal  shortening  of  the  utero-sacral 
ligaments.  The  last  is  not  required  when  in- 
terposition is  done. 

Posterior  colpo-perineorrhaphy  consists  of 
three  steps — the  removal  of  a  triangular  piece 
of  superfluous  mucous  membrane  from  the 
posterior  vaginal  wall,  the  suture  of  the  torn 
edges  of  the  levator  ani  muscle,  and  the  restora- 
tion of  the  skin  perineum  {vide  Figs.  14  and  15). 
j  It  is  a  simple  procedure  which  can  be  carried 
j   out  very  rapidly. 

'       The  association  of  the  different  steps  of  the 
complete  prolapse  operation  is  a  matter  which 
calls  for  careful  consideration,  as  on  it  depends 
greatly   the   length    of   the   operation    and   its 
ultimate   success.      After  the  usual  dilatation 
of    the    cervix    and    curetting,  the  first    step 
consists  in  dividing  the  vaginal  mucous  mem- 
brane  round   the   cervix,   as   if   for   a   vaginal 
hysterectomy.     The  mucous  membrane  is  then 
pushed  upwards  all  round,  so  as  to  expose  the 
entire    length    of    the    cervix.     If    the    cervix 
i  is  now  draAvn  forcibly  forwards,  the  insertion 
I  of  the  utero-sacral  ligaments  can  be  easily  seen, 
I       The  second   step   consists  in  catching   each 
'  ligament    separately    with    an    artery    forceps 
quite  close  to  the  uterus,  and  then  in  dividing 
the  ligament  with  scissors  between  the  forceps 
and  the  uterus.     It  is  unnecessary  to  open  the 
peritoneum  to  do  this,  but,  if  one  has  any  doubt 
as  to  whether  one  has  actually  caught  the  liga- 
ment, it  is  perhaps  better  to  open  into  Douglas' 
I  pouch.     A  finger  passed  into   the  pouch   can 
then  easily  palpate  the  ligaments,  and,  if  at 
the   same   time   one   pulls   the   forceps   gently 
downwards,   it   is   easy  to   tell   by   the   trans- 
mission of  the  pull  to  the  finger  in  Douglas' 
pouch    whether    the    forceps     has    caught    the 
ligament  or  not.     Each  ligament  is  then  drawn 
'  gently  downwards  and  freed    from  its  attach- 
I  ment  to  the  peritoneum,  so  as  to  allow  it  to  be 
pulled  down  still  farther. 

The  third  step  consists  in  the  amputation 
of  the  hypertrophied  cervix  at  the  level  which 
seems  best.  The  vaginal  cuff  is  then  brought 
back  into  position  over  the  stump  posteriorly 
:  and  laterally,  leaving  the  anterior  portion  still 
I  unfastened  and  taking  care  that  the  ends  of 
the  ligaments  have  been  drawn  forwards  so 
as  to  project  through  the  anterior  opening. 

The    fourth    step    consists    in    defining    and 
raising  a  flap  of  the  mucous  membrane  of  the 
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anterior  vaginal  wall,  and  during  it  the  cervix 
is  drawn  strongly  down,  so  as  to  expose  and 
make  taut  the  anterior  vaginal  wall.  The 
flap  is  defined  by  making  two  vertical  incisions 
through  the  mucous  membrane,  starting  a 
little  above  the  level  of  the  urethral  orifice 
and  running  up^\'ard.s  to  meet  the  circular 
incision  round  the  cervix.  They  lie  each  at 
one  side  of  the  middle  line,  and  enclose  between 
them  a  flap  of  an  inch  or  an  inch  and  a  half 
wide,  according  to  the  size  of  the  vaginal 
w^all.  Wlien  the  flap  is  lifted  it  remains 
attached  in  the  region  of  the  urethra.  This 
step  may  be  associated  with  the  first  step, 
or  may  be  left  until  this  stage,  as  is  found  most 
convenient. 

The  bladder  is  thus  exposed,  and  is  pushed 
upwards  off  the  uterus  until  the  peritoneal 
reflection  is  reached.  Care  must  be  taken  to 
pusli  up  also  the  lateral  portions  of  the  bladder. 
The  peritoneum  of  the  utero-vesical  pouch  is 
then  opened  by  a  transverse  incision. 

As  soon  as  this  has  been  done  the  utero- 
sacral  ligaments  are  drawn  tightly  out  through 
the  opening  remaining  in  front  of  the  cervix, 
which  is  now  pushed  up  to  its  normal  level  in 
the  vagina.  Each  ligament  is  then  sutured 
in  turn  to  the  anterior  surface  of  the  cervix  in 
such  a  manner  as  to  keep  the  cervix  at  the  level 
to  which  it  has  been  pushed,  or  they  may  be 


and  the  edge  of  the  vesical  peritoneum,  forming 
the  anterior  margin  of  the  opening  in  the  utero- 
vesical  pouch,  is  sutured  to  tliis  wall  in  the  region 
of  the  internal  os,  thus  mooring  the  bladder 


Fig.  13. — Supravaginal  amputation  of  the  cervix. 
The  dotted  line  shows  the  site  of  the  incision. 

sutured  to  one  another  below  the  cervix.  Any 
excess  of  ligament  is  removed.  The  uterine 
body  is  next  brought  out  into  the  vagina  through 
the  opening  in  the  peritoneum,  in  such  a  manner 
as  to  expose  the  entire  posterior  uterine  wall, 


Fig.  14. — Perineorrhaphy.  The  levator  ani  muscles 
exposed  and  in  process  of  being  brought  together 
in  the  middle  line. 

above  the  uterus.  The  fundus  of  the  uterus 
is  then  in  turn  moored  to  the  vaginal  mucous 
membrane  as  near  the  urethral  orifice  as 
possible,  and,  lastly,  the  flap  of  vaginal  mucous 
membrane  is  brought  back  again  into  place 
in  such  a  manner  as  to  cover  over  the  uterine 
body.  If  the  uterine  body  is  large  the  entire 
flap  will  be  required  to  cover  it,  and,  if  it  is 
small,  any  excess  of  flap  may  be  cut  away. 

As  a  result  of  the  fixation  of  the  cervix  by 
the  shortening  of  the  utero-sacral  ligaments, 
and  of  the  interposition  of  the  body  of  the 
uterus  between  the  bladder  and  the  anterior 
vaginal  wall,  it  is  almost  impossible  for  pro- 
lapse of  either  the  uterus  or  tlie  vagina  again 
to  occur.  The  last  step  of  the  operation  is 
the  performance  of  colpo-perineorrhaphy. 

In  conclusion,  a  few  words  may  be  written 
on  the  considerations  which  should  influence  us 
in  advising  or  adopting  palliative  or  radical 
treatment.  We  have  seen  already  in  general 
terms  the  advantages  and  disadvantages  of 
each  method,  and  from  them  we  may  arrive 
at  certain  conclusions.  The  first  and  most 
important  of  these  is  that  prolapse  in  a  j'oung 
or  middle-aged  and  healthy  woman  should 
always  receive  operative  treatment.  No  matter 
how  satisfactory  pessary  treatment  may  appear 
for  a  time,  its  tendencies  are  always  in  an 
unsatisfactory  direction,  and,  in   the  majority 
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of  cases,  a  time  Anil  come  when  its  continuance 
is  impossible  or  at  best  wholly  unsatisfactory. 
In  old  women,  on  the  other  hand,  whose  expecta- 
tion of  life  is  less,  and  Avho  do  not  live  a 
very  active  life,  pessary  treatment  may  be 
satisfactorily  carried  out  if  due  care  is  exerted, 
and    if    there    are    no     complications    present 


Fig.   15. — Perineorrhaphy.     The  operation  finished . 

that  forbid  the  use  of  a  pessary.  Where  such 
complications  are  present  there  is  very  httle 
choice  between  operation  and  a  life  of  semi- 
invalidism.  Again,  where  an  old  woman  is 
robust  and  wishes  to  live  or  has  to  live  an 
active  life,  operative  treatment  will  usually  be 
found  to  be  the  most  satisfactory.  In  short, 
operative  treatment  is  always  the  treatment  of 
choice,  and  pessary  treatment  the  treatment 
of  necessity.  H.  J. 

DISEASES    OF    THE    UTERUS 

The  coats  of  the  uterus  consist  of  mucous 
membrane,  muscle  and  peritoneum,  and  there 
are  diseases  which  originate  in  each  of  these 
structures  or  involve  them. 

Diseases  originating  in  the  Mucous  Membrane. — 
The  endometrium  of  the  uterus  may  be  the 
seat  of  the  following  pathological  conditions : — 


Endometritis,   adenomatous   disease,   tubercle, 
carcinoma  and  sarcoma. 

Endometritis. — Endometritis  signifies  inflam- 
mation of  the  endometrium,  and  as  such  it 
occurs  in  two  forms — the  acute  and  chronic. 
The  term  endometritis  has  been  used  until 
recent  years  in  a  very  loose  way  ;  we  now  know 
that  many  of  the  so-called  cases  of  endometritis 
are  definite  diseases  not  necessarily  inflamma- 
tory, and  they  therefore  should  be  and  will  be 
treated  of  separately. 

Acute  Endometritis  is  due  to  infection  by 
the  staphylococcus,  streptococcus,  bacillus  coli 
communis,  either  alone  or  mixed,  or  to  the  gono- 
coccus.  It  is  most  commonly  associated  with 
a  septic  labour  or  abortion,  at  times  with  tlie 
introduction  of  an  infected  uterine  sound,  and 
rarely  with  an  acute  attack  of  gonorrhoea  or  a 
sloughing  fibroid. 

The  inflammation  quickly  spreads  to  the 
muscle,  and  the  uterus  becomes  enlarged,  soft, 
tender  and  the  seat  of  multiple  small  abs- 
cesses. The  peritoneal  coat  is  also  involved, 
and  perimetritis,  and  not  uncommonly  general 
peritonitis,  follows  in  its  wake. 

The  veins  of  the  uterus  may  become  throm- 
bosed and  septic  emboli  leading  to  pysemia  result. 

Symptoms  and  Signs.  As  a  rule  the  general 
symptoms  and  signs  mask  those  of  a  more  local 
character,  so  that  in  puerperal  cases  the  picture 
is  one  of  septicsemia  and  in  gonococcal  cases 
one  of  peritonitis. 

When  the  illness  is  of  a  more  localised  char- 
acter it  will  often  be  found  to  commence  with 
a  rigor  and  the  temperature  rises  to  a  consider- 
able height. 

The  patient  will  probably  complain  of  pelvic 
pain,  the  uterus  will  have  the  characters  already 
described,  and  there  may  be  an  abundant  dis- 
charge of  offensive  pus.  If  the  patient  recovers, 
she  will  very  likely  be  sterile,  as  the  inflammation 
commonly  spreads  to  the  Fallopian  tubes,  giving 
rise  to  salpingitis  and  pyosalpinx. 

Treatment.  The  treatment  of  acute  endo- 
metritis necessitates  careful  judgment ;  if  associ- 
ated with  septicsemia  or  general  peritonitis,  these 
conditions  must  be  treated  by  the  recognized 
methods. 

Hysterectomy,  when  the  uterus  is  the  seat  of 
multiple  abscesses  and  the  patient  suffering 
from  septicsemia,  is  doubtfully  beneficial. 

In  the  rarer  cases  when  the  inflammation  stops 
short  of  the  peritoneum  or  there  is  no  generalized 
infection,  local  treatment  is  indicated  and  con- 
sists in  removing  any  portions  of  placenta  or 
membrane  that  have  been  retained  in  puerperal 
cases,  in  irrigating  the  uterus  with  1  in  4000 
biniodide  of  mercury,  following  this  up  with  an 
irrigation  of  sterile  water  and  afterwards  well 
swabbing  the  interior  with  carbolic  acid  four 
parts  and  iodine  one  part  (iodised  phenol). 
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The  uterus  should  on  no  account  be  curetted, 
as  this  will  only  favour  reinfection  by  making  a 
fresh  raw  surface. 

If  on  intra-uterine  examination  the  uterine 
wall  is  found  to  be  breaking  down,  then  the  best 
treatment  Avould  be  a  hysterectomy,  allowing 
free  drainage  afterwards. 

Chronic  Endometritis — 

Causes.  Chronic  endometritis  may  follow 
on  an  acute  attack  or  may  be  primary,  arising 
either  in  the  puerperium  or  apart  from  it,  and 
due  to  the  same  organisms  mentioned  as  causing 
the  acute  form.  It  may  also  be  associated  witli 
atrophy  of  the  uterus. 

Symptoms.  Leucorrhoeal  discharge,  menor- 
rhagia,  dysmenorrhoea  and  pelvic  aching. 

Signs.  The  cervical  discharge  will  be  altered  ; 
from  being  transparent  like  unboiled  white  of 
egg,  and  \\'ith  this  consistency,  it  becomes  opaque 
and  white  or  yellow.  Other  symptoms  will  be 
due  to  associated  complications — for  instance, 
chronic  endometritis  is  often  combined  with 
salpingo-oophoritis,  adenomatous  disease  of  the 
cervix  and  chronic  vaginitis. 

Treatment.  If  the  menorrhagia  cannot  be 
controlled  by  some  of  the  drugs  mentioned  on 
page  963,  if  the  leucorrhoeal  discharge  cannot 
be  relieved  by  douching,  and  the  health  suffers, 
the  patient  may  be  curetted.  In  a  certain 
number  of  patients  relief  may  be  obtained,  in 
most  the  result  will  probably  be  unsatisfactory, 
because  in  these  cases  the  disease  has  penetrated 
deep  to  the  endometrium  and  curetting  will  not 
touch  this  part.  Ionization  is  said  at  times  to 
do  good. 

Chronic  Endometritis  associated  with  Uterine 
Atrophy. — After  the  menopause  the  vaginal 
secretion  loses  its  bactericidal  properties  and  the 
entrance  to  the  vagina  gapes.  Microbes  will 
therefore  enter  more  easily,  and  having  gained 
entrance  may  not  l)e  destroyed.  The  secretions 
are  consequently  more  likely  to  become  infected 
and  chronic  endometritis  result  (Eden). 

This  is  generally  known  as  "  senile  endo- 
metritis." Its  exact  nature  has  long  given  rise 
to  discussion,  some  authorities  even  contending 
that  the  disease  is  in  reality  an  example  of 
primary  cancer  of  the  endometrium. 

Symptoms.  At  a  varying  period,  even  up  to 
some  years  after  the  menopause,  the  patient  A\'ill 
complain  of  a  slight  haemorrhagic  discharge,  a 
leucorrha?a  which  is  at  times  offensive  and 
profuse,  and  occasionally  of  pain. 

Signs.  The  presence  of  senile  vaginitis  would 
suggest  endometritis,  since  the  two  frequently 
coexist,  and  with  a  speculum  pus  can  be  seen 
exuding  from  the  external  os.  The  uterus  is 
generally  smaller  than  normal. 

Diagnosis.  It  is  very  important  not  to  con- 
found  senile   endometritis   with   carcinoma   of 


the  body,  and  therefore  in  all  cases  before  the 
diagnosis  is  completed  the  cervix  should  be 
dilated  and  a  digital  examination  made,  when 
if  the  case  be  one  of  "  senile  endometritis  " 
ulceration  will  not  be  detected,  whereas  in  cancer 
of  the  body  the  ulcerated  endometrium  may  be 
felt. 

There  is,  however,  a  variety  of  carcinoma 
occurring  in  an  atrophic  uterus  in  which  there  is 
diffuse  ulceration  of  the  endometrium  and  which 
may  at  first  be  difficult  to  diagnose.  It  is  better 
therefore  in  doubtful  cases  to  procure  a  specimen 
of  the  endometrium  for  microscopical  purposes 
by  careful  curetting. 

Treatment.  The  disease  is  a  difficult  one  to 
cure,  repeated  curettage  often  failing  to  give 
the  requisite  relief.  This,  together  with  the 
fact  that  the  case  may  really  be  one  of  very 
early  carcinoma,  is  in  my  opim"on  an  indication 
that  the  best  treatment  is  hysterectomy,  failing 
which  the  uterus  should  be  curetted  and  swabbed 
with  iodised  phenol. 

Adenomatous  Disease  of  the  Endometrium. — 
There  are  two  varieties  of  this  condition  :  one 
is  diffuse  and  when  it  affects  the  body  of  the 
uterus  often  miscalled  fungous,  villous,  hsemor- 
rhagic,  glandular  or  hypertrophic  endometritis  ; 
when  it  affects  the  cervix  and  spreads  beyond  the 
limits  of  the  external  os  it  is  known  as  an 
"  erosion." 

The  other  is  the  polypoid  form  and  is  knoM'n  as 
mucous  polypus  of  the  body  or  cervix  according 
the  part  to  which  the  polypus  is  attached. 

Diffuse  Adenoma  of  the  Body. — In  this  con- 
dition the  endometrium  is  much  thickened, 
there  being  a  marked  increase  in  the  number  of 
glands  in  some  cases  and  of  the  size  of  the  glands 
in  others,  whilst  here  and  there  where  the  glands 
are  fewer  the  amount  of  stroma  is  increased  by 
a  marked  round-celled  infiltration. 

Symptoms.  The  patient  suffers  from  menor- 
rhagia, leucorrhoea  and  dysmenorrhoea. 

Sig7is.  The  uterine  cavity  is  considerably 
enlarged,  the  sound  passing  in  some  cases  four 
to  five  inches,  and  if  signs  of  other  disease  such 
as  salpingo-oophoritis,  tumours  or  misplace- 
ments of  the  uterus  are  absent,  this  makes  the 
diagnosis  more  certain.  The  diagnovsis,  however, 
may  only  be  confirmed  on  a  digital  examination 
of  the  uterine  cavity  after  dilatation  of  the 
cervix. 

Treatment.  The  best  treatment  in  these 
cases  is  curettage,  and  if  the  endometrium  is 
entirely  removed  the  result  may  be  quite  satis- 
factory; on  the  contrary,  however,  the  result 
is  at  times  rather  disappointing,  since  in  many 
cases  the  operation  has  to  be  repeated  a  second 
and  even  a  third  or  fourth  time.  This  is  partly 
due  to  the  fact  that  the  diseased  endometrium 
has  not  been  entirely  removed,  and  so  to  make 
the  operation  more  complete  the  uterus  is  often 
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swabbed  with  pure  carbolic  or  iodised  phenol 
after  curetting.  I  have  had  successful  results 
through  applying  pure  nitric  acid  after  curetting. 
This  has  to  be  done  carefully  and  is  even  then 
not  devoid  of  risk.  The  vagina  and  vulva  are 
protected  by  passing  the  cervix  through  a  hole 
made  in  a  piece  of  lint  about  six  inches  square, 
the  lint  having  been  soaked  in  a  saline  solution 
and  not  wrung  out.  Directly  the  nitric  acid 
has  been  applied  the  uterine  cavity  is  douched 
with  sterile  water  and  the  vagina  Avell  flushed. 
Such  treatment  may,  however,  lead  to  atresia 
of  the  cervical  canal  and  retained  menstruation, 
of  an  example  of  which  complication  I  have 
knowledge. 

Diffuse  Adenoma  of  the  Cervix  (Erosion  of  the 
Cervix ;  Cervical  Cysts). — Erosion  of  the  cervix 
is  an  extension  of  the  mucous  membrane  lining 
this  canal  beyond  its  normal  limits  of  the 
external  os. 

Such  a  name  as  "  erosion  "  for  this  disease  is 
an  unfortunate  and  bad  one,  since  there  is  no 
loss  of  tissue,  but  rather  an  excess  due  to  over- 
growth. Sections  of  an  adenoma  of  the  cervix 
show  that  the  squamous  epithelial  covering 
of  the  vaginal  cervix  has  disappeared,  that  its 
place  has  been  taken  by  columnar  epithelioma, 
that  there  are  numerous  glands,  the  mouths  of 
which  open  into  the  vaginal  cervix,  and  that 
there  is  increased  vascularity  of  the  tissues 
involved. 

Associated  with  adenoma  of  the  cervix  may 
be  found  a  cystic  condition  in  which  the  mouths 
of  many  of  the  cervical  glands  become  ob- 
structed, their  mucous  secretion  is  retained, 
and  the  cervix  becomes  riddled  with  mucous 
cysts.  When  one  or  two  glands  only  become 
obstructed  the  cysts  are  known  as  ovula 
Nabothi. 

Symptoms.  Adenoma  of  the  cervix  occurs 
in  the  single  as  well  as  the  married,  but  more 
often  in  the  latter.  The  patient  complains  of 
backache  and  leucorrhoea,  or  these  symptoms 
may  be  absent. 

iSigns.  If  the  cervix  has  not  been  split  the 
adenoma  can  be  easily  identified  as  a  bright 
red  patch  on  the  vaginal  cervix  which  is  velvety 
to  the  touch  and  which  scarcely  bleeds,  or  does 
not  bleed  at  all,  on  manipulation. 

If  the  cervix  has  been  split  on  both  sides  by 
childbirth  and  not  healed,  ectropion  is  the  result, 
the  two  halves  of  the  cervix  often  becoming 
markedly  hypertrophied.  The  exposed  mucous 
membrane  has  the  same  appearance  as  an  ade- 
noma of  the  vaginal  cervix,  and  if  this  latter 
condition  is  present  in  addition  it  will  be  neces- 
sary to  bring  the  two  halves  of  the  cervix 
together  before  the  limits  of  the  "  erosion  "  can 
be  determined. 

Diagnosis.  The  diagnosis  of  an  "  erosion  " 
may  be  a  matter  of  much  importance,  since  an 


early  carcinoma  of  the  cervix  has  of  ten  been 
mistaken  for  it.  This  mistake  need  never  be 
made,  for  the  practitioner  has  only  to  cut  a 

';  V-shaped  piece  out  of  the  edge  of  the  diseased 
area,  including  the  subjacent  muscle,  and 
examine  it  with  the  microscope.  Apart  from 
this  an  "  erosion  "  feels  soft  and  velvety,  a  car- 
cinoma hard  and  slippery,  and  whilst  the  cervix 
is  not  friable  and  will  bleed  little  or  not  at  all, 
carcinoma  is  friable,  bleeding  readily  on  being 
touched,  and  a  sound  can  often  be  pushed  into 
it  without  any  effort. 

Treatment.  The  best  treatment  for  adenoma 
of  the  cervix  is  thoroughly  to  curette  the  uterus 
and  the  erosion,  and  for  the  latter  one  should 
use  a  sharp  curette,  as  the  glands  are  deeply 
situated  in  the  cervix.  After  the  curettage  the 
erosion  should  be  cauterized. 

If  an  ectropion  is  present  a  trachelorrhaphy 

'   should  be  performed  in  addition. 

Ovula  Nabothi  should  be  punctured,  and 
marked  cystic  disease  of  the  cervix  will  require 

!   amputation  of  that  structure. 

Polypoid   Adenoma    of    the   Uterus.  —  Mucous 

I  polypi  are  most  often  situated  in  the  cervix, 
less  frequently  in  the  body,  and  at  times  in  both 
situations.  As  a  rule  more  than  one  polypus 
will  be  found.  They  vary  in  size  from  a  pea  to  a 
bantam's  egg  or  larger,  and  when  large  they  are 
generally  single  and  should  be  carefully  examined 
for  evidence  of  malignancy.  In  structure  they 
correspond  to  the  mucous  membrane  from  which 
they  spring. 

Symptoms.  The  symptoms  of  polypoid  ade- 
nomata are  similar  to  those  of  the  diffuse 
variety,  and  in  addition,  a  mucous  polypus  of 
the  cervix  may  cause  metrorrhagia. 

Signs.     Mucous  polypi  of  the  cervix  can  often 

;  be  detected  by  the  finger  as  small  soft  tumours 
projecting  through  the  external  os,  and  can  also 
be  seen  with  Ferguson's  speculum.  Mucous 
polypi  of  the  body  will  escape  detection  till 
the  cervix  is  dilated  and  a  digital  examina- 
tion made  of  the  uterine  cavity,  and  even 
then  they  are  sometimes  missed  altogether  or 
their  presence  only  disclosed  by  the  use  of  the 
curette. 

Treatme?it.  The  polypus  should  be  twisted 
off  with  ovum  forceps  and  the  uterus  should  be 
curetted,  as  not  uncommonly  the  diffuse  variety 
of  adenoma  is  present  in  addition,  or  another 
polypus  may  have  escaped  notice. 

Tuberculous  Disease  of  the  Endometrium. 
— Occurring  primarily  in  the  endometrium, 
tubercle  is  a  rare  disease.  In  the  body  it  is 
generally  secondary  to  tubercular  salpingitis, 
whilst  in  the  cervix  it  is  found  in  conjunction 
with  tubercle  of  the  vagina. 

Symptoms  and  Signs.  When  primary,  this 
disease  from  its  symptoms  and  signs  is  likely 
to  be  mistaken  for  carcinoma,  and  very  probably 
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the  true  nature  of  the  disease  will  only  be 
recognized  on  microscopical  examination. 

In  tuberculosis  the  uterine  tissues  do  not 
bleed  so  much  or  so  readily  as  in  carcinoma. 

Sarcoma. — Sarcoma  of  the  endometrium  arises 
from  the  connective  tissue  of  this  membrane 
and  varies  in  type  according  to  its  situation. 
Thus  in  the  body  it  soon  becomes  diffuse ;  if, 
however,  it  starts  in  the  cervix,  it  is  more  likely 
to  form  large  polypoid  masses  difficult  to  dis- 
tinguish from  mucous  polypi. 

Symptoms  and  Signs.  The  symptoms  and 
signs  are  those  enumerated  under  carcinoma 
and  the  diagnosis  will  be  settled  on  microscopical 
examination. 

It  is  a  much  rarer  disease  than  carcinoma, 
occurs  in  young  or  old,  and  more  sterile  women 
are  affected.  It  also  more  commonly  affects 
the  body  than  the  cervix. 

Treatment.  Complete  extirpation  of  the 
uterus  directly  it  is  detected. 

Carcinoma  of  the  Uterus. — Carcinoma  of  the 
uterus  occurs  in  two  situations,  either  in  the 
body  or  the  cervix.  The  striking  clinical  differ- 
ences between  these  two  may  be  summarised  as 
follows — 


Carcinoma  of  the  Cervix. 
Common         .         .     95  % 
Average  age  .        .43 
Sterility  in     .         .6  % 

Greater  number  of  chil- 
dren, greater  frequency  of 
cancer. 

Spreads  by  infiltration 
and  permeation  rapidly. 


K    0/ 
t>     ,0 


50% 


Carcinoma  of  the  Body 
Rare 

Average  age  .         .53 
Sterility  in     . 

Greater  number  of  chil- 
dren, less  frequency  of 
Cancer. 

Spreads  by  infiltration 
and     permeation     slowly 


■when  compared  with  can- 
cer of  the  cervix. 
Prognosis  after  vaginal  Prognosis  after  hyster- 

hysterectomy  bad,  much       ectomy  good. 

more  hopeful  after  Wert- 

heim's  operation. 

Symptoms.  The  symptoms  of  the  two 
varieties  are  the  same,  being  haemorrhage, 
leucorrhoea,  pain,  wasting  and  cachexia, 

Hcemorrhage.  The  first  symptom  of  carci- 
noma in  either  the  body  or  the  cervix  is  bleeding. 
There  are  four  facts  in  connection  with  this 
bleeding  that  the  practitioner  must  always  bear 
in  mind.  (1)  It  is  a  comparatively  late  symptom. 
(2)  It  is  small  in  amount  at  first.  (3)  It  is  inter- 
menstrual. (4)  It  occurs  commonly  at  or 
about,  a  little  before  or  a  little  after,  the  meno- 
pause. 

1.  Time  of  Occurrence.  The  cancer  may  be 
somewhat  advanced  when  the  first  bleeding 
occurs,  or  may  even  be  found  very  advanced 
without  any  bleeding  at  all.  The  bleeding  in 
cancer  of  the  cervix  occurs  some^^'hat  earlier 
than  that  of  the  body,  a  reason  for  this  being 
partly  due  to  the  fact  that  the  first  bleeding  is 
often  the  result  of  trauma,  such  as  after  coitus, 
due  to  rupture  of  small  vessels  in  the  friable 
growth. 


2.  Quantity.  The  patients,  and  even  their 
medical  attendants,  may  attach  slight  import- 
ance to  the  bleeding  because  it  is  small  in 
amount,  at  first  perhaps  only  a  show.  The 
bleeding  does  not  become  marked  till  the  growth 
is  advanced  and  some  of  the  larger  vessels  have 
been  ulcerated. 

3.  Metrorrhagia.  The  fact  that  the  bleeding 
is  intermenstrual  in  type,  taken  in  consideration 
with  the  age  at  Avhich  it  occurs,  is  very  apt  to 
lead  the  patients  to  think  that  the  irregular 
bleeding  is  a  sign  of  the  approaching  menopause. 

4.  Age.  A  large  number  of  patients  are 
attacked  between  the  ages  of  forty-three  and 
fifty-three.  This  is  particularly  unfortunate, 
since  in  the  large  majority  of  women  the  meno- 
pause supervenes  between  these  dates.  As 
irregular  bleeding  has  from  time  immemorial 
been  associated  with  the  menopause,  women 
fail  to  seek  early  advice,  and  even  if  they  do  the 
practitioner  may  fail  to  insist  upon  a  local 
examination. 

Leucorrhoea.  There  may  be  a  slight  watery 
discharge  fairly  early,  but  being  without  foetor 
it  passes  unnoticed  or  disregarded.  The  horribly 
offensive  discharge  associated  in  the  minds  of 
the  laity  and  profession  with  cancer  of  the 
uterus  is  a  late  symptom  and  occurs  only  when 
the  groAvth  is  breaking  down  and  has  become 
septic. 

Pain.  Pain  is  a  late  symptom,  later  in  cancer 
of  the  cervix  than  in  cancer  of  the  body.  It 
does  not  occur  in  the  cervix  until  the  growth 
has  spread  into  the  surrounding  structure.  At 
times  pain  is  absent.  I  have  known  patients 
in  the  cancer  wards  of  the  Middlesex  Hospital 
to  die  of  the  disease  without  having  complained 
of  pain. 

Cachexia  and  Wasting.  These  are  late  signs. 
In  the  early  stages  the  patient  will  often  appear 
to  be  in  very  good  health. 

Signs.  A^-Tien  cancer  of  the  uterus  is  ad- 
vanced it  can  be  so  easily  identified  that  it 
would  be  waste  of  time  to  discuss  its  diagnosis 
further. 

Early  Cancer  of  the  Uterus. — The  difficulties 
in  the  diagnosis  of  cancer  are  concerned  with  its 
early  stages  and  its  position. 

Carcinoma  commencing  on  the  Vaginal  Portion 
of  the  Cervix. — Early  carcinoma  of  the  cervix 
may  have  to  be  distinguished  from  an  erosion, 
syphilis,  tubercle,  lacerated  cervix. 

Erosion. — To  the  touch  an  erosion  of  the 
cervix  is  soft  and  velvety,  the  tissue  is  not 
friable,  it  does  not  bleed  easily,  there  is  no 
induration  in  its  neighbourhood.  In  appearance 
it  is  bright  red  in  colour,  the  colour  is  uniform 
and  there  are  no  ecchymotie  or  yellow  patches 
on  it.  Its  edge  is  not  well  defined.  It  is  a 
raised  growth. 

Carcinoma. — To  the  touch  carcinoma  of  the 
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cervix  is  firm  and  somewhat  rough  or  nodular, 
it  is  friable,  so  that  it  can  be  easily  perforated 
with  a  sound,  it  bleeds  easily  on  manipulation, 
it  has  the  feeling  of  passing  the  finger  over  wet 
india-rubber,  there  is  induration  in  its  neighbour- 
hood, its  edges  are  somewhat  defined,  and  it 
soon  ulcerates,  so  that  there  is  often  a  loss  of 
tissue,  a  shallow  ulcer.  In  appearance  it  is  not 
nearly  so  red  as  an  erosion,  it  is  rather  a 
yellowish -red,  with  often  small  darker  red  spots 
of  hasmorrhage  or  yellow  spots  of  suppuration. 

Tubercle  of  the  Cervix. — Tubercle  of  the  cervix 
is  most  often  associated  with  tubercular  disease 
elsewhere  ;  it  is  very  rare  as  a  primary  affection. 

To  the  touch  there  is  no  induration,  the  tissue 
is  not  friable,  and  it  does  not  bleed  easily  on 
manipulation.  "Wliere  it  is  ulcerated  the  edges 
of  the  ulcer  are  undermined.  In  appearance  a 
tubercular  ulcer  may  resemble  carcinoma,  and 
as  a  rule  the  correct  diagnosis  is  made  only  after 
microscopical  examination.  The  uterus  has 
generally  been  removed  for  cancer  and  the 
diagnosis  revealed  afterwa,rds. 

Syphilis  of  the  Cervix. — A  chancre  may  occur 
on  the  cervix,  as  also  may  syphilitic  ulceration, 
a  rare  condition.  The  growth  is  not  friable, 
does  not  bleed  easily  and  is  not  indurated. 
There  Avill  probably  be  other  signs  of  syphilis, 
and  the  condition  will  quickly  improve  on 
treatment. 

Lacerated  Cervix. — When  the  cervix  has  been 
lacerated  on  both  sides  and  has  not  healed,  a 
condition  known  as  "  ectropion  "  may  result 
iu  which  the  two  halves  of  the  cervix  become 
everted  and  the  cervical  endometrium  takes 
on  the  characters  of  an  erosion.  This  condition 
is  associated  with  a  certain  amount  of  inflam- 
matory induration  and  overgrowth.  The  in- 
duration, hypertrophy,  and  cervical  endometritis 
may  suggest  carcinoma.  The  condition  can 
be  easily  identified  by  reducing  the  eversion  by 
means  of  forceps,  when  the  cervix  will  assume  an 
appearance  more  or  less  normal. 

Carcinoma  of  the  Cervix  commencing  on  the 
Cervical  Canal  of  an  Atrophic  Uterus. — These 
cases  are  very  likely  to  be  overlooked.  The 
vaginal  cervix  has  atrophied,  so  that  the  external 
OS  is  almost  flush  with  the  vaginal  roof.  The 
patient  complains  of  a  little  bleeding  and  later 
of  a  slightly  offensive  discharge.  The  case  is 
regarded  as  one  of  senile  endometritis. 

On  making  firm  pressure  over  the  external  os 
with  the  index  finger  the  os  will  often  suddenly 
give  and  the  finger  passes  into  the  supravaginal 
cervix,  which  is  ulcerating  and  hollowed  out  by 
carcinoma  extending  up  into  the  body.  The 
disease  is  often  only  discovered  on  dilating 
tlie  cervix  for  diagnostic  purposes,  and  the 
operator  is  surprised  to  find  the  disease  so  far 
advanced. 

Carcinoma   commencing    on    the   Body   of    the 


Uterus. — In  early  cases,  before  the  uterus  is 
enlarged,  this  condition  may  be  mistaken  for 
senile  endometritis,  especially  if  the  uterus  is 
atrophied,  or  for  a  mucous  polypus. 

Carcinoma  of  the  Cervix  commencing  on  the 
Cervical  Canal. — This  variety  of  cancer — in  which 
the  growth  commences  in  the  glands  of  the 
cervix  or  in  the  epithelium  lining  the  cervical 
canal — spreads  into  the  adjacent  tissues  and  not 
at  first  down  through  the  external  os.  Such  a 
condition  has  been  mistaken  for  a  cervical 
fibroid  or  a  fibroid  polypus. 

Cervical  Fibroid.— A  cervical  fibroid  does 
not  cause  haemorrhage,  it  is  hard,  smooth,  not 
friable,  does  not  bleed  on  pressure,  there  is  no 
induration  in  its  neighbourhood,  and  it  does  not 
invade  the  adjacent  tissues. 

Fibroid  Polypus. — A  carcinoma  commencing 
high  up  in  the  cervix  may  resemble  a  polypus 
dilating  the  cervical  canal,  and  if  it  is  slough- 
ing the  resemblance  becomes  more  marked. 
The  polj^us,  however,  is  hard,  not  friable,  does 
not  bleed  easily  on  pressure,  and  on  dilating  the 
canal  its  stalk  -will  be  felt. 

Dilatation  of  the  cervix  will  be  the  only  means 
of  determining  the  nature  of  the  disease.  In 
early  cases,  when  the  uterus  is  enlarged  by  a 
fibroid,  carcinoma  may  escape  detection.  This 
complication  is  not  a  particularly  rare  one  and 
is  very  dangerous  because  the  bleeding  may 
be  attributed  to  the  fibroid.  The  average  age 
of  a  patient  Avith  carcinoma  of  the  body  is  fifty- 
three,  and  this,  together  with  the  fact  that 
fibroids  at  times  postpone  the  menopause, 
leads  to  a  diagnosis  of  postponed  menopause 
due  to  the  fibroid. 

Causes  of  Death  in  Carcinoyna  of  the  Uterus. — 
Exhaustion.  The  majority  of  patients  die  of 
exhaustion  brought  about  by  the  haemorrhage, 
septic  absorption,  pain  and  deficient  nourish- 
ment. 

Urcemia.  Death  from  uraemia  is  also  a  very 
common  termination,  being  induced  by  the 
gradual  involvement  of  the  ureters  or  an 
ascending  infection  from  the  bladder. 

Other  causes  are  septic  absorption,  septic 
thrombosis  with  embolism,  secondary  growths 
on  the  various  vital  organs,  intestinal  obstruc- 
tion, peritonitis  and  hcemorrhage.  But  all  of 
these  are  uncommon  fatalities  when  compared 
with  exhaustion  and  uraemia. 

It  will  be  seen,  therefore,  that  the  diagnosis 
of  early  cancer  of  the  uterus  is  a  very  unlikely 
clinical  feat,  and  is  in  fact  nearly  always  acci- 
dental. 

Cancer  detected  sufficiently  early  is  curable 
by  operation,  and  even  if  not  discovered  until 
bleeding  has  declared  itself,  the  prognosis  is  in 
a  large  number  of  cases,  especially  with  the 
radical  abdominal  operation,  good.  Unfortu- 
nately, general  experience  shows  that  warnings 
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have  been  unheeded  and  the  diagnosis  not  made 
until  the  growth  has  far  advanced. 

On  the  Continent  and  also  in  this  country 
the  profession  is  now  waking  up  to  the  im- 
portance of  early  diagnosis  of  cancer,  and 
knowledge  of  its  symptoms  is  being  dissemi- 
nated through  the  medium  of  nurses  and  mid- 
wives. 

Treatment  of  Cancer  of  the  Uterus.  The 
treatment  of  cancer  of  the  uterus  divides  itself 
into  palliative  and  medical. 

Palliative  Treatment  of  Cancer  of  the  Uterus. 
When  the  disease  has  advanced  too  far  for 
radical  treatment,  there  only  remains  to  treat 
the  symptoms  of  haemorrhage,  discharge,  pain 
and  the  various  complications  that  occur. 

Hcemorrhage.  Haemorrhage  can  be  kept 
somewhat  under  control  with  ergot,  but  when 
it  is  due  to  deep  ulceration  and  the  involvement 
of  large  vessels,  some  further  measures  must  be 
taken  to  arrest  it. 

Serious  bleeding  is  often  preceded  by  an 
increase  in  the  severity  of  the  pain  and  restless- 
ness, and  genera,lly  begins  with  the  passage  of 
several  small  clots ;  it  sometimes  folloA\  s  severe 
vomiting.  When  the  bleeding  ensues  the  best 
remedy  is  a  douche  of  hot  water,  commencing 
at  a  temperature  of  110°  F.  and  gradually 
raising  this  till  it  is  115°  F.  Copious  bleeding 
can  often  be  arrested  by  the  addition  of  the 
tincture  of  perchloride  of  iron,  a  teaspoonful  to 
a  quart,  but  as  this  invariably  causes  sloughing, 
it  is  not  a  particularly  good  remedy  to  use.  Ice- 
cold  douches  are  just  as  useful,  and  if  the  bleeding 
is  troublesome  hot  and  cold  douches  may  be 
alternated.  A  douche  containing  an  infusion 
of  matico  leaves  will  sometimes  stop  the  bleed- 
ing. Failing  these  remedies,  the  only  remaining 
immediate  treatment  is  to  plug  the  vagina. 
After-treatment  consists  in  elevating  the  foot 
of  the  bed,  hot  blankets,  hot  bottles,  drinks  of 
hot  milk  and  an  injection  of  morphia,  and  later 
the  cervix,  if  this  is  the  part  of  the  uterus  in- 
volved, can  be  thoroughly  curetted  and  cauter- 
ized, which  will  often  arrest  the  bleeding  for 
some  time. 

Discharge.  Some  cases  of  uterine  cancer  tend 
to  f  ungate  and  break  down  more  than  others  and 
so  lead  to  copious  and  most  offensive  discharges. 
These  are  the  patients  avIio  get  hectic  tempera- 
tures, have  marked  cachexia,  and  suffer  from 
gradual  septic  absorption.  If  the  case  is  one 
of  cancer  of  the  cervix,  much  benefit  may  result 
from  a  curettage  followed  by  a  thorough  cauter- 
ization with  the  actual  cautery  or  solid  zinc 
chloride,  repeated  if  necessary.  The  benefit  is 
often  maintained  for  several  months. 

The  emptying  of  a  pyometra  uall  also  bring 
marked  temporary  improvement  in  these 
symptoms. 

The  discharge  will,  unless  it  is  absorbed  by 


pads,  and  even  sometimes  in  spite  of  them,  cause 
a  good  deal  of  soreness  and  pruritus  in  the 
vulval  region.  The  best  treatment  for  this  is 
perfect  cleanliness.  Pads  should  be  used  rather 
larger  than  those  generally  sold,  should  be  very 
soft  and  absorbent,  and  may  be  made  at  home 
with  cellulose  covered  with  muslin.  The^' 
should  at  least  be  changed  three  times  a  da}-, 
and  more  often  if  the  patient  asks  for  them. 

The  odour  is  best  kept  down  by  free  venti- 
lation and  perfect  cleanliness,  both  of  the  patient 
and  the  bed-clothes.  It  may  be  necessary  to 
cha.nge  the  draw  sheet  five  or  six  times  a  day. 

Pain.  The  symptom  Avhich  one  has  almost 
constantly  to  treat  in  these  advanced  cases  is 
pain.  It  is  remarkable  how  this  diminishes 
after  the  patients  have  been  properly  nursed 
and  douched  for  a  day  or  two. 

The  pain  varies  a  good  deal  in  different  people. 
If  the  patient  keeps  tolerably  contented  she 
seems  to  suffer  less  than  if  discontented  and 
grumbling.  Various  drugs  are  used,  but  the 
most  popular  is  some  preparation  of  opium  or 
morphia.  This  drug  has  certain  marked  dis- 
advantages. Pain  is  relieved,  it  is  true,  but 
owing  to  the  moral  perversion  induced  the 
patient's  resistance  is  lowered  and  a  craving  for 
the  drug  follows,  which  has  to  be  given  more 
frequently  or  in  larger  doses  until  appetite  is 
lost  and  anaemia  and  emaciation  hastened.  As 
cancer  is  a  wasting  disease,  and  as  one  of  the 
points  in  treatment  is  to  encourage  the  patient 
to  take  as  much  nourishment  as  possible,  the 
fact  that  opium  interferes  wdth  the  digestion 
is  in  itself  a  contra-indication  to  its  use ;  and 
the  constipating  effect  of  opium  is  particularly 
troublesome  in  patients  with  uterine  cancer,  as 
the  pain  is  worse  when  the  patient  is  constipated, 
due  to  pressure  in  the  lower  bowel  and  to  the 
extra  congestion  caused,  and  the  pain  will  be 
much  relieved  if  the  bowels  are  kept  acting 
regularly.  In  the  cancer  wards  of  the  Middlesex 
Hospital  opium  is  very  seldom  used.  In  some 
patients  also  it  has  a  tendency  to  cause  nausea 
and  vomiting,  and  as  there  is  a  good  deal 
of  reflex  vomiting  in  uterine  cases  this  is  a 
contra-indication  of  its  use.  One  of  the  best 
■\Aays  to  give  opium  is  as  follows — 

Liquor  Opii.  Sed.  ]\  x 
Sodii  Bicarb,  gr.  x 
Sp.  Amnion.  Aromat.  ]\  xx 
Sp.  Chloroformi  Tlj^  x 
Infus.  Caryophylli  5  i. 

Such  a  mixture  in  some  degree  counteracts 
the  bad  effects  of  opium  on  the  stomach,  and 
warming  the  patient  apparently  increases  the 
relief  obtained.  There  does,  hoAvever,  come  a 
time  with  many  cases  when  morphia  has  to 
be  given,  and  then  it  is  best  to  commence  Avith 
very  small  doses. 
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Before  resorting  to  opium  heroin  should  be   I 
given  a  trial. 

Papine,  a  preparation  of  opium  which  is  stated 
not  to  cause  congestion  or  upset  the  digestion, 
one  teaspoonf  ul  three  times  a  day  has  been  used 
with  some  success  in  place  of  opium. 

We  used  in  the  cancer  wards  for  a  long  time 
a  mixture  containing  phenacetin  (ten  grains)  and 
caffein  (five  grains),  twice  a  day.  This  certainly 
was  more  satisfactory  than  opium  and  for  the 
time  being  gave  marked  relief,  but  after  the 
patient  had  been  taking  it  for  about  a  month 
it  was  noticed  that  bad  effects  arose.  For 
instance,  in  many  cases  it  caused  palpitation, 
with  blueness  of  the  lips  and  increase  of  hsemor- 
rhage,  also  severe  perspiration. 

We  have  obtained  the  best  results  from 
aspirin,  which  as  a  rule  is  given  twice  daily, 
but  if  necessary  three  times  a  day  and  once  in 
the  night.  It  has  no  depressing  action  and  as 
far  as  we  can  discover  no  bad  effects  ;  it  is  about 
half  an  hour  slower  in  its  action  than  phenacetin. 
It  is  not  given  unless  the  patient  complains  of 
pain,  and  as  a  matter  of  experience  it  is  found 
that  a  dose  at  eight  in  the  morning  and  eight  at 
night  is  for  a  long  time  sufficient.  Methylene 
blue,  two  to  six  grains  daily,  combined  in  a  pill 
with  extract  belladonna  |  gr.  or  arsenious  acid 
^  gr.  or  strychnine  ^^  gr.,  sometimes  relieves 
pain  and  improves  the  general  health.  This 
drug  at  times  causes  nausea  or  vomiting,  slow 
pulse  and  headache. 

The  effect  of  X-rays  ^\ith  regard  to  pain  is 
very  variable.  In  some  cases  there  is  un- 
doubtedly increased  pain,  but  in  the  majority 
of  cases  much  relief  is  obtained,  though  at 
present  there  are  no  means  of  telling  which  cases 
will  be  relieved  and  which  not. 

The  patient  generally  experiences  more  pain 
before  hsemorrhage,  and  for  this  reason  alone  if  a 
patient  complains  of  very  much  pain  it  is  better 
to  keep  her  in  bed  for  a  day  or  two.  Then, 
again,  the  pain  of  cystitis  is  very  greatly  relieved 
when  the  vesico -vaginal  fistula  is  formed.  i 

Alcohol  rather  tends  to  increase  the  pain,   j 
especially  when  it  is  of  an  inflammatory  char- 
acter. 

Food.     It  is  best  to  avoid  a  rich  stimulating 
diet.     Most   patients   have   ordinary   appetites 
and  take  an  ordinary  amount  of  food  till  towards 
the  end,  when  their  stomachs  become  upset.     A 
large  number  of  patients  with  advanced  cancer   , 
will  have  ulcerated  mouths,  and  therefore  in   i 
anticipation  of  this  it  is  most  important  that  the 
teeth  should  be  cleansed  and  the  mouth  washed 
out  thoroughly.    If  in  spite  of  these  precautions 
the  mouth    becomes   ulcerated,  glycerine    and 
borax  or  borax  and  honey  may  be  used,  and  of 
course  the  nature  of  the  food  must  be  altered 
so  that  Benger's  food,  egg  and  milk,  arrowroot, 
Plasmon  and  milk,  cocoa  made  with  milk,  eggs   , 
32* 


beaten  up  in  tea,  jelly,  oysters,  barley  water, 
sweetbread,  stewed  eel,  sheeps'  tongues,  ox 
palate,  are  found  to  be  the  articles  of  diet  most 
satisfactory  to  patients. 

Alcohol.  Patients  who  are  unable  to  take 
any  food  at  all  from  loss  of  appetite  will  often 
be  able  to  take  and  enjoy  a  glass  of  stout,  or  a 
little  brandy,  and  regain  some  appetite. 

Sleep.  Most  patients  sleep  fairly  well,  but 
at  times  their  sleep  may  be  interrupted,  more 
especially  if  suffering  from  frequency  of  micturi- 
tion. If  the  patient  is  troubled  very  much  for 
want  of  sleep,  nepenthe  (thirty  minims)  will  be 
found  useful ;  some  cases  do  better  on  bromide 
of  potassium.  Veronal  in  ten-grain  doses  in 
milk  may  be  tried,  but  its  action  is  very  slow 
and  it  is  not  free  from  danger. 

Trional  in  ten-grain  doses  or  more  wiU  at  times 
succeed  in  inducing  sleep. 

Paraldehyde  is  efficacious  but  very  nauseous. 

Vomiting.  Sickness  is  a  very  trying  compli- 
cation in  advanced  cases  of  uterine  cancer.  The 
vomiting  in  these  cases  is  either  reflex  or  due  to 
the  gastritis.  It  is  noticed  that  the  reflex  cases 
are  much  worse  when  constipation  is  present, 
and  that  it  is  more  retching  than  actual  vomit- 
ing. This  variety  very  often  is  worse  in  the 
early  morning,  when  a  cup  of  warm  milk  or  tea 
will  be  found  in  many  cases  to  give  relief. 

Sickness  is  very  difficult  to  treat,  and  in  the 
majority  of  cases  nothing  will  entirely  arrest  it 
when  it  has  become  at  all  severe,  and  patients 
are  often  hurried  to  their  end  by  the  onset  of 
this  complication.  The  treatment  is  that  of 
vomiting  from  other  causes. 

Cystitis.  The  best  treatment  for  cystitis  is 
urotropin,  ten  grains  given  in  an  ounce  of 
chloroform  water  twice  daily.  This  condition 
is  much  relieved  when  a  vesico-vaginal  fistula  is 
formed. 

Sore  Backs.  In  cases  where  there  is  incon- 
tinence of  urine  and  faeces  sore  backs  are  very 
likely  to  occur,  and  the  greatest  care  and  cleanli- 
ness are  necessary  to  prevent  this. 

For  this  reason  it  is  found  best  to  keep  the 
patient  quite  flat  and  not  to  use  anj'  con- 
trivance, such  as  a  ring  pillow,  which  tends  to 
dam  back  the  discharges.  The  draw  sheets 
should  be  frequently  changed,  so  that  in  a  bad 
case  it  is  not  uncommon  to  change  them  three  or 
four  times  during  the  night. 

Delusions.  A  large  number  of  patients  suffer 
from  delusions,  which  generally  take  the  form 
that  the  nurse  is  not  attending  to  them  properly, 
or  that  she  is  doing  something  which  she  should 
not,  so  that  a  nurse  may  be  wrongfully  accused. 

Radical  Treatment  of  Cancer  of  the  Cervix. 
The  radical  operation  for  cancer  of  the  cervix 
consists  in  removing,  through  an  abdominal 
incision,  the  uterus  and  its  appendages  and, 
by  means  of  clamps,  sufficient  vagina  to  form 
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a  bag  in  which  the  diseased  cervix  can  be 
encapsuled.  In  addition,  the  parametrium 
and  as  much  connective  tissue  of  the  pelvis 
as  possible  are  dissected  out,  together  with  as 
many  regional  glands  as  the  operator  may  deem 
advisable. 

It  is  to  Wertheim  that  we  owe  the  present 
position  of  this  operation,  Avhich  he  has  per- 
formed as  a  routine  one  for  a  much  longer 
period  and  in  far  greater  numbers  than  any 
other  surgeon,  and  his  results  are  the  most 
interesting  we  have. 

What  Advantages  has  Wertheim's  Operation 
Over  Simple  Vaginal  Hysterectomy  ?  I  must 
discuss  this  question  under  four  headings — 

1 .  The  operation  from  the  pathological  stand- 
point. 

2.  Primary  mortality. 

3.  Percentage  operability. 

4.  Percentage  of  cures. 

The  Operation  from  a  Pathological  Stand- 
point. Carcinoma,  as  has  been  insisted  upon 
by  Sampson  Handley,  grows  by  "  infiltration  " 
and  "permeation."  By  infiltration  is  meant 
destruction  of  the  tissues  surrounding  the 
growth,  and  this  can  be  seen  microscopically 
as  a  sharp  line  between  the  carcinoma  and 
the  surrounding  structures.  By  permeation  the 
growth  advances  along  the  trunk  lymphatic 
channels  and  is  seen  in  the  carcinomatous 
lymphatic  glands  and  secondary  nodules  quite 
apart  from  the  primary  growth.  Supposing 
carcinoma  grew  by  infiltration  alone,  an  incision 
external  to  its  growing  margin  would  perma- 
nently cure  it,  but  as  it  also  extends  by  per- 
meation, the  operation,  to  be  successful,  should 
remove  the  entire  lymphatic  tract.  In  carci- 
noma of  the  cervix  these  two  methods  of 
growth  are  well  distinguished,  since  infiltration 
is  taking  place  round  the  whole  edge  of  the 
carcinoma,  so  that  the  bladder,  rectum  and 
vagina  are  in  the  end  involved,  although  this 
may  take  some  year  or  two,  whilst  permeation 
is  involving  the  lymphatic  glands  at  a  much 
faster  rate,  so  that  the  growth  may  spread  in 
this  way  some  distance  in  a  few  Aveeks.  The 
lymphatics  of  the  cervix  are  few,  and  run  out- 
wards through  the  parametrium  to  the  external 
ihac  glands.  If,  therefore,  the  operation  area 
includes  this  tract  and  at  the  same  time  keeps 
well  outside  the  infiltration  area,  the  operation 
from  a  pathological  standpoint  is  fulfilled. 

Primary  Mortality.  The  primary  mortality 
of  Wertheim's  operation  is  undoubtedly  high. 
With  increased  experience  it  can  be  lowered, 
Wertheim's  results  are  an  example  of  this.  In 
his  first  200  cases  there  were  fifty  deaths ;  in 
liis  next  258  cases  thirty-five  deaths.  Doder- 
lein  publishes  a  list  of  715  operations  with  a 
mortality  of  14-8  per  cent. ;  he  gives  his  own 
primary  mortality  for  sixty-five  cases  as  18-7 


per  cent.  The  mortahty  of  313  cases  of  the 
radical  abdominal  operation  performed  in  the 
British  Isles  that  I  collected  was  18*5  per  cent. 
The  mortality  for  simple  vaginal  hysterectomy 
is  naturally  lower.  Doderlein  reports  4368 
vaginal  hysterectomies  with  a  mortality  of 
9"1  per  cent. 

In  England  the  experience  of  some  of  those 
who  have  performed  vaginal  hysterectomy  to 

I  a  large  extent  has  been  more  favourable  than 
this,  but  the  operability  rate  in  this  country  is 
lower  than  that  on  the  Continent.     The  fact 

I  that  the  radical  abdominal  operation  has  a 
higher  primary  mortality   should  not  of  itself 

:  deprive  any  patient  of  the  chance  of  cure. 
Moreover,  this  increased  mortality  is  mostly 
because  cases  of  a  much  more  advanced  or 
serious  nature  can  be  and  are  treated  by  this 
method.  It  is,  therefore,  really  unfair  to  com- 
pare the  primary  mortality  of  the  radical 
abdominal  operation  with  that  of  vaginal 
hysterectomy,  which  can  only  be  performed  in 
early  cases.  If  the  percentage  mortality  is 
reckoned  according  to  whether  the  case  is  one 
of  an  early,  moderate  or  advanced  nature,  I 
find  in  238  of  the  "Wertheim's"  which  I 
collected  the  following  results — 

In  186  advanced  cases,  23*1  per  cent. 
In  nineteen  moderate  cases,  5*2  per  cent. 
In  thirty-three  early  cases,  6'3  per  cent. 

If,  therefore,  cases  of  a  similar  nature  are 
chosen,  the  mortality  of  Wertheim's  operation 
will  be  found  to  be  but  very  little  higher  than 
that  of  vaginal  hysterectomy. 

Although  every  effort  must  be  made  to  reduce 
the  primary  mortality  of  Wertheim's  operation, 
still  in  a  comparison  of  the  merits  of  these  two 
operations  I  am  distinctly  of  the  opinion  that 
too  much  should  not  be  made  of  the  greater 
mortality.  If  after  a  period  of  five  years  there 
are  appreciably  more  patients  alive  out  of  every 
hundred  operated  upon  by  this  method  than 
out  of  every  hundred  operated  upon  by  simple 
vaginal  hysterectomy,  then,  in  spite  of  the 
primary  mortality,  the  end  justifies  the  means. 

Percentage  Operability.  The  percentage  oper- 
ability is  greatly  increased  by  the  radical 
abdominal  operation,  because  the  bladder,  rec- 
tum and  ureter  can  be  separated  from  the 
growth  without  much  risk  of  injury,  whereas  in 
simple  vaginal  hysterectomy  in  a  large  number 
of  cases  this  is  impossible. 

It  has  been  argued  that  the  percentage 
operability  can  be  made  as  large  as  any  operator 
chooses  if  he  operates  upon  cases  in  ^hich  there 
is  no  chance  of  cure.  Up  to  a  certain  point  no 
doubt  this  criticism  is  just,  but  I  do  not  think 
it  entirely  meets  the  case.  It  is,  as  we  shall 
see,  difficult  to  determine  beforehand  in  which 
patients   there  is   a   chance  of  cure.     All  are 
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agreed  that  if  only  early  cases  are  chosen  the 
percentage  of  cures  will  be  much  greater  and 
the  mortality  much  less.  Still,  it  is  evident 
that  most  operators  have  not  limited  them- 
selves in  this  way,  with  the  result  that  many 
women  have  been  cured  whose  chances  from  a 
cUnical  examination  might  have  been  thought 
to  be  hopeless.  According  to  Doderlein  and 
Kronig,  the  average  percentage  operability  of 
ten  operators  by  the  radical  abdominal  method 
was  sixty-eight.  The  average  percentage  oper- 
ability for  vaginal  hysterectomy  is  much  smaller, 
according  to  the  experience  of  English  operators 
about  twelve  per  cent.,  and  on  the  Continent  a 
little  higher  than  this. 

Percentage  of  Cures.  If  the  uterus  is  removed 
by  simple  vaginal  hysterectomy,  practically  aU 
the  parametrium  is  left  behind ;  if  by  Wert- 
heim's  method,  all  the  parametrium  and  a  large 
portion  of  the  cellular  tissue  of  the  pelvis  are 
taken  away.  The  results  of  the  pathological 
investigation  of  the  parametrium  extending 
over  a  large  number  of  cases,  and  including  the 
microscopical  examination  of  some  thousands 
of  sections,  prove  conclusively  to  my  mind  that 
this  structure  should  always  be  removed,  since 
in  at  least  fifty  per  cent,  of  the  cases  the  para- 
metrium is  found  infected.  In  at  least  half  the 
cases,  therefore,  simple  vaginal  hysterectomy 
is  useless,  because  cancerous  tissue  is  left 
behind. 

These  facts  do  not  carry  much  weight  with 
those  who  favour  vaginal  hysterectomy,  be- 
cause they  argue  that  if  on  clinical  examination 
the  parametrium  is  found  to  be  involved,  no 
method  of  removal  is  satisfactory ;  whereas, 
if  the  uterus  is  quite  mobile  and  the  para- 
metrium is  felt  to  be  soft,  vaginal  hysterectomy 
holds  out  as  good  a  chance  of  cure  as  any  other 
operation.  The  pathological  findings  have 
proved  this  opinion  to  be  untenable.  It  is 
impossible  to  diagnose  clinically  the  real 
condition  of  the  parametrium.  A  hard  para- 
metrium may  contain  no  cancer,  the  induration 
being  due  to  inflammation ;  a  soft  one  may  be 
full  of  cancer.  It  is  almost  impossible  to 
estimate  accurately  the  percentage  of  cures  in 
this  country,  because  of  the  difficulty  in  tracing 
hospital  patients.  The  German  method  of 
estimating  cures  is  a  very  strict  one,  including  as 
it  does  by  Winter's  method  the  number  of  cases 
per  hundred  operated  upon,  added  to  the  number 
of  patients  per  hundred  remaining  well,  the  result 
divided  by  one  hundred  being  called  the 
"  absolute  cure  "  for  the  number  of  cases  taken. 
Eive  years  seem  to  be  the  period  chosen  by  most 
authorities,  after  which  the  patient  may  be  said 
to  be  cured  as  far  as  her  original  disease  goes, 
Wertheim  has  one  hundred  and  thirty-eight 
women  alive  operated  upon  more  than  five 
years  ago,  which  equals  a  percentage  of  sixty- 


two,  and  others  have  made  equally  good  returns. 
On  comparing  this  with  the  percentage  of  cures 
by  vaginal  hysterectomy,  a  very  great  diminu- 
tion is  at  once  noticeable.  With  cases  of 
carcinoma  of  the  cervix  results  prove  that 
apparently  not  one -tenth  of  the  cases  operated 
upon  by  vaginal  hysterectomy  are  alive  after 
five  years.  In  comparison  with  vaginal  hyster- 
ectomy, therefore,  the  percentage  of  cures  by 
Wertheim's  and  other  radical  abdominal  opera- 
tions show  a  remarkable  improvement. 

This  increase  in  the  number  of  cures  by  the 
radical  abdominal  operation  is  due  entirely  to 
two  factors.  One  I  have  already  discussed, 
namely,  the  thorough  removal  of  the  para- 
metrium and  the  adjacent  connective  tissue. 
The  other  is  due  to  the  means  taken  for  prevent- 
ing any  part  of  the  wound  from  being  contami- 
nated by  the  growth — that  part  of  the  operation, 
in  fact,  with  which  Wertheim's  name  is  par- 
ticularly associated,  i.  e.  clamping  the  vagina 
well  below  any  growth  before  dividing  it,  so 
that  the  diseased  cervix  is  removed  in  a  bag  of 
vagina  and  the  risk  of  local  implantation  of 
cancer  cells  on  the  cut  edges  of  this  canal  is 
practically  eliminated. 

In  the  past  the  recurrence  of  cancer  after 
the  removal  of  the  diseased  cervix  has  nearly 
always  been  local,  due  to  cell-implantation  on 
the  cut  edges  of  the  wound  or  from  an  imperfect 
removal  of  the  parametrium.  On  the  other 
hand,  with  Wertheim's  operation  local  recur- 
rence is  a  rarity. 

The  standpoint  from  which  any  operation 
must  be  gauged  is  its  ultimate  result  with  regard 
to  the  cure  of  the  greatest  number  of  patients. 
Even  if,  therefore,  the  percentage  of  cures  with 
Wertheim's  operation  were  not  greater  than 
that  by  the  simple  vaginal  method,  nevertheless 
it  would  be  the  better  operation  because  of  the 
increased  operability,  since  a  greater  number 
of  patients  would  be  saved.  But,  further,  the 
percentage  of  cures  by  vaginal  hysterectomy  is 
a  very  low  one,  whereas  that  by  the  radical 
abdominal  methods  may,  I  think,  in  comparison 
be  called  high. 

Archibald  Leitch  found  from  an  investigation 
of  900  cases  of  carcinoma  of  the  cervix  that 
had  not  been  operated  upon  that  the  average 
duration  of  the  disease  from  the  earliest  symp- 
toms to  death  was  one  year  and  nine  months. 

About  six  months  may  be  taken  as  the  average 
period  between  the  first  appearance  of  the 
symptoms  and  the  report  of  the  patient  to  her 
medical  man,  so  that  one  year  and  three  months 
is  the  average  life-expectation  of  these  patients 
if  not  operated  upon. 

The  only  point  in  favour  of  simple  vaginal 
hysterectomy  is  its  low  mortality,  although,  as 
I  have  pointed  out,  if  we  take  similar  cases  the 
difference  is  not  appreciable. 
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Radical  Operation  for  Cancer  of  the  Body  of 
the  Uterus.  The  operation  that  will  prove 
successful  and  satisfactory  in  the  case  of  cancer 
of  the  body  is  pan-hysterectomy.  The  results 
of  this  operation  are  very  good  in  these  cases, 
because  the  disease  is  usually  discovered  before 
it  has  spread  beyond  the  confines  of  the 
uterus. 

Diseases  Originating  in  the  Muscular  Coat. — The 
following  diseases  will  next  be  considered — 

Fibroids;  adeno -fibroma ;  sarcoma;  subinvo- 
lution ;  superinvolution ;  fibrosis. 

Fibroids. — It  is  estimated  that  new  growths 
are  three  times  as  common  in  women  as  in  men. 
Twenty-five  per  cent,  of  the  new  growths  that 
affect  women  originate  in  the  uterus,  and  of 
these  fibroids  are  by  far  the  commonest. 

Their  frequency  has  been  variously  estimated , 
but  reliable  statistics  show  that  in  one  hundred 
women  between  the  ages  of  thirty -five  and  fifty 
there  will  be  twenty  thus  afflicted,  and  if  the 
lower  age  limit  is  raised  to  fifty  this  percentage 
will  be  doubled. 

Between  twenty-five  and  thirty  fibroids  are 
not  particularly  common,  between  twenty  and 
twenty-five  they  are  rare,  and  under  twenty 
almost  unknown. 

The  majority  of  fibroids  do  not  give  rise  to 
any  symptoms  in  their  owners ;  they  are  quite 
small. 

In  the  textbooks  fibroids  are  classified  as 
innocent  or  simple  tumours  of  the  uterus,  but 
their  innocency  and  simplicity  is  somewhat 
fictitious. 

Up  to  comparatively  recent  times  it  was  the 
custom  to  minimize  the  perils  of  fibroids, 
since  the  majority  did  not  cause  symptoms,  and 
women  were  encouraged  to  believe  that  good 
feeding,  rest,  ergot  and  the  menopause  would 
severally  relieve  them  of  their  trouble.  This 
optimism  was  hardly  justified  b}^  the  facts. 

In  most  women  fibroids  fail  to  cause  any 
inconvenience  because  they  stop  growing  when 
quite  small  and  their  presence  is  unrecognized. 
The  false  sense  of  security  concerning  fibroids 
held  by  so  many  in  the  past  Avas  partly  due  to 
the  condition  of  the  uterus  found  at  the  routine 
post-mortem  examinations,  partly  due  to  the 
infrequency  of  abdominal  operations,  and 
partly  to  the  lack  of  pathological  knowledge. 

For,  in  the  first  place,  fibroids  were  discovered 
so  often,  and  in  comparison  the  times  they  had 
caused  any  trouble  were  so  iew,  that  these 
tumours  were  not  regarded  at  all  seriously, 
whilst  tlie  lack  of  experience  due  to  the  second 
and  third  factors  still  further  tended  to  convey 
an  erroneous  impression  as  to  their  dangers. 

During  recent  years  the  life-history  of  fibroids 
has  been  carefully  investigated  by  many  com- 
petent observers,  with  the  result  that  they  are 
to-day  recognized  by  all  well-informed  prac- 


titioners as  really  serious  tumours,  and  their 
efficient  treatment  is  now  an  everyday  occur- 
rence. In  this  connection  I  mean  such  fibroids 
as  give  rise  to  some  recognizable  symptom. 
Fibroids  which,  from  their  situation  and  size, 
fail  to  cause  any  trouble  cannot  be  considered, 
since  their  presence  cannot  be  determined. 

It  has  been  computed  that  in  every  hundred 
women  seeking  advice  for  disease  peculiar  to 
their  sex,  there  will  be  twelve  who  do  so  because 
their  trouble  is  due  to  a  fibroid,  and  a  large 
amount  of  suffering  and  ill-health  and  many 
deaths  are  due  to  these  tumours,  so  that  their 
efficient  treatment  is  of  primary  importarice. 

Noble,  in  a  study  of  2274  cases  of  fibroids  as 
seen  in  practice,  patients  who  sought  advice 
because  of  some  symptom  due  to  the  tumour, 
found  that  in  1553,  i.  e.  in  sixty-eight  per  cent, 
of  them,  complications  and  degenerations  were 
present.  Let  us  therefore  now  consider  how 
fibroids  may  endanger  the  life  of  the  woman. 
They  may  do  so  in  one  of  the  following  ways  : — 
(1)  By  causing  hsemorrhage;  (2)  by  undergoing 
some  secondary  change ;  (3)  by  causing  pres- 
sure ;  (4)  by  complicating  pregnancy,  labour  or 
the  puerperium ;  (5)  by  giving  rise  to  mistakes 
in  diagnosis. 

The  Maiming  of  Menorrhagia. — Bleeding  due 
to  fibroids  may  be  either  intraperitoneal  or 
intra-uterine.  The  former  is  very  rare ;  the 
latter  is  very  common,  and  we  will  deal  with  it 
first. 

Intra-Uterine  Bleeding.  —  By  this  I  mean 
bleeding  from  the  endometrium  into  the  cavity 
of  the  uterus,  escaping  per  vias  naturales.  The 
size  of  the  tumour  is  no  criterion  of  the  amount 
of  hsemorrhage  it  will  cause.  This  depends  upon 
the  situation  of  the  tumour.  So  long  as  the 
uterine  cavity  is  not  invaded  by  the  tumour  no 
abnormal  bleeding  will  occur ;  thus  menstrua- 
tion is  not  increased  with  subperitoneal  fibroids. 
On  the  other  hand,  Avhen  the  uterine  cavity  is 
invaded,  as  by  a  submucous  fibroid  or  a  fibroid 
polypus,  menorrhagia,  often  of  a  severe  type,  is 
present,  and  at  times  also  metrorrhagia. 

If  the  uterus  contains  a  submucous  fibroid 
or  a  fibroid  polypus  its  cavity  is  enlarged, 
and  consequently  there  is  a  greater  surface 
of  endometrium.  In  these  cases,  also,  the 
endometrium  is  not  healthy,  the  glandular 
tissue  being  hypertrophied  and  the  amount  of 
stroma  and  number  of  blood-vessels  appreciably 
increased.  It  therefore  results  that  wdth  the 
onset  of  menstruation  more  vessels  are  ruptured 
and  more  blood  lost,  and  because  of  the  fibroid 
in  the  uterus  this  organ  does  not  contract 
efficiently,  so  that  the  bleeding  from  the  vessels 
is  not  controlled  so  well  as  it  is  in  normal 
menstruation. 

Death  from  hsemorrhage  directly  due  to 
fibroids  is  now-a-days  a  rare  occurrence ;  on  the 
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other  hand,  the  protracted  haemorrhage  caused 
by  these  tumours  indirectly  causes  death  in 
many  cases  through  shock  and  exhaustion.  It 
is  as  well  to  remember  that  fibroids  which  cause 
bleeding  delay  the  menopause,  a  fact  that  must 
be  taken  carefully  into  consideration  when 
anticipating  relief  from  this  phenomenon. 

The  amount  of  haemorrhage  due  to  fibroids 
varies,  of  course,  in  different  women.  It  may 
be  that  the  amount  lost  at  menstruation  is  only 
a  shade  in  excess  of  the  normal,  or  the  bleeding 
may  be  so  profuse  that  the  term  "  flooding  "  as 
applied  to  it  is  entirely  appropriate.  In  these 
latter  cases  great  difficulty  may  be  experienced 
in  arresting  the  flow,  and  even  then  the  patient 
will  hover  between  life  and  death  for  many  days. 
Fortunately,  these  excessive  losses  are  rare ; 
but  fairly  profuse  losses  are  not  at  all  uncommon , 
and  when  to  this  monorrhagia  is  superadded  the 
additional  loss  due  to  greater  frequency  of  the 
periods,  the  patient's  position  is  a  serious  one. 
There  is  one  point  about  the  bleeding  associated 
with  fibroids  which  it  is  well  to  remember, 
viz.  that  if  a  woman  has  a  fibroid  and  suffers 
from  monorrhagia,  any  sudden  increase  in  the 
amount  lost  has  in  most  cases  a  serious  signifi- 
cance, for  the  usual  history  of  menorrhagia  due 
to  fibroids  is  that  it  gradually  becomes  more 
marked  or  less  marked  as  the  case  may  be ; 
there  is  no  sudden  increase  ;  if  there  is,  in  many 
cases  it  will  be  found  that  some  serious  change 
is  taking  place  in  the  tumour.  Increased  loss 
occurs  when  a  fibroid  becomes  septic  (this  is 
particularly  noticeable  when  a  fibroid  polypus 
becomes  gangrenous),  when  it  undergoes  sarco- 
matous degeneration,  or  when  necrobiotic 
changes  are  taking  place.  Increased  loss  at 
the  menopause  is  suspicious,  indicating  as  it 
sometimes  does  that  carcinoma  has  arisen  in  the 
endometrium. 

Many  authors  have  laid  great  stress  on  the 
cardiac  disease  due  to  the  ansemia  produced  by 
fibroids,  which  may  take  the  form  of  fatty 
degeneration,  brown  atrophy  and  dilatation, 
and  the  condition  is  certainly  expedited  in  these 
cases  by  the  prolonged  course  of  ergot  Avhich 
the  patients  have  been  through. 

Intraperitoneal  Bleeding.^Bleeding  from  a 
subperitoneal  fibroid  is  a  very  rare  complication, 
but  several  cases  have  been  reported.  In  these, 
either  from  pressure  of  the  tumour  against  the 
sacrum  causing  ulceration  or  from  congestion, 
a  large  vein  coursing  over  the  surface  of  the 
tumour  has  been  opened  and  a  very  serious 
haemorrhage,  ending  fatally  on  more  than  one 
occasion,  has  resulted.  A  similar  complication 
has  been  caused  by  a  subperitoneal  fibroid  being 
partly  torn  off  the  uterus  during  an  examination. 
The  cause  of  the  haemorrhage  has  rarely  been 
diagnosed  before  the  abdominal  cavity  was 
opened,  the  condition  being  usually  mistaken 


for  a  ruptured  tubal  gestation,  or  the  perforation 
of  a  gastric  or  duodenal  ulcer. 

The  Disasters  of  Degeneration. — Uterine  fibroids 
are  very  slow-growing  tumours ;  a  rapid  in- 
crease in  size  therefore  at  once  suggests  some 
complication  such  as  pregnancy  or  the  various 
degenerations  about  to  be  mentioned. 

Secondary  changes  are  commoner  in  fibroids 
than  in  any  other  form  of  tumour,  and  they 
occurred  in  twenty-nine  per  cent,  of  the  cases 
studied  by  Noble.  Christopher  Martin  finds 
that  hyaline,  fatty,  calcareous,  myxomatous, 
red  degeneration  or  oedema  occur  in  fourteen 
per  cent.,  infection  occurs  in  four  per  cent.,  and 
malignant  degeneration  in  four  per  cent. 

Septic  Infection. — A  septic  fibroid  is  a  very 
serious  danger,  threatening  haemorrhage,  peri- 
tonitis or  septicaemia,  giving  rise  to  peritoneal 
adhesions  which  may  involve  the  intestine  and 
give  rise  to  intestinal  distension  or  obstruction. 
Salpingitis  and  pyosalpinx,  with  all  their  atten- 
dant evils,  may  follow  on  a  septic  fibroid. 
These  in  themselves  may  bring  about  a  fatal 
result  or  greatly  increase  the  risk  of  a  subsequent 
operation.  A  striking  example  of  a  septic 
fibroid  is  the  gangrenous  fibroid  polypus. 
During  the  process  of  extrusion  the  tumour  has 
been  expelled  through  the  cervix,  which  then 
contracts  on  its  pedicle,  nips  the  vessels  in  the 
stalk,  and  causes  congestion.  The  endometrium 
being  thus  injured,  micro-organisms  in  the 
vagina  infect  the  tumour.  Avhich  becomes  gan- 
grenous and  horribly  offensive.  Sepsis  most 
commonly  infects  fibroids  through  the  endo- 
metrium, either  by  the  agency  of  some  septic 
discharge,  by  sounds  or  dilators  which  have  not 
been  sterilized,  or  it  may  supervene  on  a  septic 
miscarriage  or  labour. 

Transperitoneal  septic  infection  is  much  rarer, 
but  it  does  occur,  as,  for  instance,  when  a  sub- 
peritoneal fibroid  becomes  infected  by  a  pyo- 
salpinx or  diseased  appendix,  by  a  suppurating 
ovarian  cyst,  or  by  inflamed  bowel,  or  when  the 
tumour  is  pedunculated  and  undergoes  axial 
rotation.  Very  rarely  the  sepsis  may  be  blood- 
borne.  At  times  the  inflamed  fibroid  may 
suppurate,  in  Avhich  case  the  pus  and  dis- 
integrated portion  of  the  tumour  may  escape 
into  the  cavity  of  the  uterus  and  be  expelled,  or 
the  abscess  may  burst  into  the  peritoneal  cavity, 
or  some  portion  of  the  bowel  having  first  become 
adherent  to  the  tumour,  the  abscess  then  bursts 
through  into  its  lumen  and  the  pus  is  discharged 
per  anum. 

Calcareous  Degeneration.  —  The  deposition  of 
lime  salts  in  fibroids  is  due  to  a  diminished 
blood  supply,  and  is  most  likely  to  occur,  there- 
fore, in  subperitoneal  fibroids,  more  especially 
at  or  after  the  menopause.  The  calcareous 
matter  may  either  infiltrate  the  tumour  or  form 
a  shell-like  covering  to  it.      Whilst  as  a  rule 
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this  change  causes  no  inconvenience,  it  has 
occasionally  happened  that  infection  has  taken 
place,  and  the  "  womb-stone,"  as  it  has  beer 
fancifully  called,  has  sloughed  out.  Calcareous 
tumours  are  also  rather  frequently  concerned 
with  the  rare  comphcation  of  intestinal  obstruc- 
tion. 

Necrobiosis.— Necrobiosis,  or  red  degeneration 
as  it  is  termed,  is  an  interesting  and  peculiar 
change  to  which  fibroids,  more  particularly  those 
of  the  intestinal  variety,  are  liable.  This 
change,  which  has  only  been  recognized  of 
recent  years,  was  supposed  to  be  intimately 
connected  with  child-bearing,  since  most  of  the 
recorded  examples  have  complicated  pregnancy, 
labour  or  the  puerperium.  Nevertheless,  since 
attention  has  been  particularly  drawn  to  it, 
fibroids  undergoing  this  change  have  been 
found,  though  much  more  rarely,  in  the  un- 
impregnated  uterus.  Necrobiosis,  which  com- 
mences in  the  centre  of  the  tumour,  consists 
of  a  degeneration  of  the  fibres,  an  extravasation 
of  the  blood  and  thrombosis  of  the  vessels,  so 
that  the  tumour  on  section  has  a  reddish  appear- 
ance approximating  that  of  raw  beef-steak ;  it 
has  also  a  peculiarly  fishy  odour.  As  the  result 
of  this  change  the  tumour  increases  in  size, 
becomes  softer  and  also  tender,  whilst  there  is 
frequently  fever  and  always  pain,  the  latter 
often  of  great  severity,  which  has  led  sometimes 
to  a  mistaken  diagnosis  of  appendicitis,  and 
more  often  to  one  of  an  ovarian  cyst  with  a 
twisted  pedicle. 

Myxomatous  Degeneration. — This  is  a  common 
degeneration,  but  as  a  rule  it  is  only  very  slight, 
so  that  it  Avould  usually  escape  detection,  except 
on  careful  examination  of  the  whole  tumour. 
It  most  frequently  takes  place  in  subperitoneal 
tumours.  It  commences  as  a  hyahne  degenera- 
tion initiated  by  a  Hmited  blood  supply,  and 
is  associated  ys'ith  oedema.  The  cells,  of  the 
fibrous  tissues  more  especially,  subsequently 
undergo  liquefaction,  and  spaces  are  found  con- 
taining a  yello'nish  gelatinous  fluid.  Wlien  this 
change  is  very  marked  the  tumour  becomes 
cystic,  and  in  this  way  cystic  fibroids  are  formed. 
The  largest  fibroids  are  generally  of  this  type, 
and  clinically  this  degeneration  may  be  diag- 
nosed from  the  rapid  increase  in  size  of  the 
tumour.  The  diagnosis  of  ovarian  cyst  and 
pregnancy  has  not  infrequently  been  applied  to 
such  a  condition. 

Sarcomatous  Degeneration.^ The  question  of 
sarcomatous  degeneration  of  a  fibroid  has  long 
been  a  vexed  question.  Many  reported  cases 
proved,  on  re-examination  of  the  specimen,  to 
be  really  septic — the  sarcoma  was  really  an 
infected  fibroid.  Owing  to  the  similarity  of  the 
appearance  of  sarcoma  and  the  infected  tumour 
sarcomatous  degeneration  was  looked  upon  with 
great  suspicion.     Several  authorities,  ho^^■ever, 


now  contend  that  sarcomatous  degeneration  is 
not  particularly  uncommon  if  a  very  careful 
examination  is  made  of  the  whole  tumour. 

CHnically,  sarcomatous  degeneration  declares 
itself  in  a  rapid  increase  in  size  of  the  tumour  and 
haemorrhage,  more  especially  after  the  meno- 
pause ;  other  signs  may  be  wasting,  an  offensive 
discharge,  pain  and  recurrence  after  removal  of 
a  supposed  submucous  fibroid  or  fibroid  pol^^ius. 

Axial  Rotation  of  a  Pedunculated  Subperitoneal 
Fibroid.— The  stalk  of  a  subperitoneal  fibroid  is 
more  Ukely  to  be  twisted  if  fairly  long,  and  if 
the  tumour  is  small  and  freely  movable  above 
the  rim  of  the  pelvis.  As  subperitoneal  fibroids 
rarely  have  long  stalks,  axial  rotation  in  them 
is  rare.  Two  varieties  of  axial  rotation  are  met 
with,  acute  and  chronic. 

In  the  acute  variety  the  venous  circulation 
in  the  stalk  is  hindered,  the  tumour  becomes 
congested  and  hsemorrhage  takes  place  into  it. 
This  gives  rise  to  great  abdominal  pain  and 
tenderness  of  the  tumour,  the  patient  may 
vomit,  and  her  temperature  and  pulse-rate  are 
raised.  The  tumour  soon  becomes  infected 
from  the  bowel  in  its  neighbourhood. 

In  the  chronic  variety  the  obstruction  to  the 
flow  of  blood  is  not  so  marked,  and  beyond  tlie 
pain  the  patient  has  no  complaint.  There  is, 
however,  in  these  cases  a  certain  amount  of 
congestion,  which  leads  to  adhesions  being 
formed  between  the  tiimour  and  the  omentum 
and  intestine,  which  may  later  be  a  source  of 
danger.  Cases  have  been  reported  in  which, 
during  torsion  of  the  pedicle,  a  piece  of  bowel 
has  been  included,  thus  giving  rise  to  acute 
intestinal  obstruction. 

Very  rarely  the  arterial  as  well  as  the  venous 
blood  supply  becomes  obstructed,  in  which  case 
the  fibroid  may  become  altogether  detached  from 
the  uterus,  and  either  fall  free,  or,  if  adhesions 
have  formed,  may  be  nourished  by  the  vessels 
in  these  and  become  attached  to  some  neigh- 
bouring structure. 

At  times  a  fibroid  has  not  only  caused  torsion 
of  its  pedicle,  but  also  the  uterus,  pregnant  and 
non-pregnant,  together  with  its  appendages, 
has  been  twisted  through  nearly  half  a  circle. 

The  Perils  of  Pressure.  —  Some  of  the  most 
dangerous  compheations  caused  by  fibroids  are 
due  to  i^ressure.  The  reason  for  this  is  not  far 
to  seek.  As  a  rule  the  fibroids  most  likely  to 
cause  pressure  are  least  likely  to  cause  haemor- 
rhage, so  that  in  the  first  jDlace  the  patient  is  not 
for  a  long  time  likely  to  have  her  attention  drawn 
to  the  condition,  and,  secondly,  it  has  so  long 
been  the  custom  for  medical  men  to  minimize 
the  dangers  of  fibroids,  especially  those  which 
are  not  causing  haemorrhage,  that  serious  trouble 
frequently  arises  before  they  discover  that  the 
"  innocent  "  tumour  is  directly  threatening  the 
life  of  their  patient.     The  most  dangerous  form 
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of  pressure  is  that  known  as  impaction,  and  I 
will  deal  with  this  first. 

An  impacted  fibroid  is  one  that  is  located  in 
the  cavity  of  the  pelvis  and  is  large  enough  to* 
fill  it,  sometimes  so  tightly  that  the  tumour  on 
removal  is  found  to  be  more  or  less  a  cast  of  the 
pelvis.  A  cervical  fibroid  is  particularly  liable 
to  become  impacted,  because  in  its  growth  it 
cannot  rise  above  the  brim  of  the  pelvis.  Im- 
paction may  occur  in  other  ways  :  for  instance, 
a  pedunculated  subperitoneal  fibroid  may  slip 
down  behind  the  uterus  into  the  pelvic  cavity  a 
fibroid  may  retrovert  the  uterus  and  on  further 
growth  be  caught  by  the  promontory  of  the 
sacrum,  simulating  in  this  respect  a  retro  verted 
and  incarcerated  gravid  uterus.  A  subperi- 
toneal fibroid  may  arise  low  down  on  the  pos- 
terior surface  of  the  uterus  and  in  its  growth  be 
caught  by  the  promontory.  A  rare  but  danger- 
ous form  of  impaction  is  due  to  atrophy  of  a 
fibroid  at  the  menopause.  Up  to  this  time, 
resting  above  the  brim,  it  may  have  been 
causing  no  trouble  ;  then,  as  shrinking  gradually 
takes  place,  it  settles  down  into  the  pelvic  cavity 
quietly  but  firmly  and  becomes  a  source  of  the 
greatest  danger.  I  have  seen  two  patients  die 
of  this  variety  of  impaction. 

When  a  fibroid  becomes  impacted  or  partially 
impacted,  there  are  various  structures  in  its 
neighbourhood  pressure  on  which  will  cause 
serious   trouble. 

Urethra.  In  front,  the  urethra  may  be  pressed 
against  the  symphysis  pubis  and  retention  of 
urine  results,  with,  perhaps,  cystitis  and  its 
attendant  evils. 

Rectum.  Behind,  pressure  on  the  rectum 
may  cause  constipation,  haemorrhoids,  and  even 
intestinal  obstruction.  This  latter  complication 
is  a  rare  one,  but  deaths  have  been  reported 
from  it,  generally  due  to  peritonitis  from  ulcera- 
tion of  the  bowel  above  the  point  of  pressure 
and  escape  of  its  contents  into  the  peritoneal 
cavity. 

Ureters.  Important  structures  at  the  sides 
of  the  pelvis  are  the  ureters.  These  may  be 
nipped  where  they  are  passing  over  the  brim 
of  the  pelvis,  or  they  may  be  displaced  by  the 
tumour  and  subjected  to  pressure  in  this  way. 
Thus  one  or  both  kidneys  may  become  atro- 
phied, or  hydronephrosis  or  pyonephrosis  may 
supervene  and  uraemia  may  be  the  immediate 
cause  of  death.  As  the  ureters  may  be  com- 
pressed for  some  considerable  time  before  any 
symptoms  arise  therefrom,  the  danger  of  this 
complication  will  be  apparent. 

Veins.  Pressure  on  the  veins  may  give  rise 
to  marked  oedema  of  the  legs,  varicose  veins, 
and  even  thrombosis.  This  last  complication 
is  a  dangerous  one,  as  the  thrombosis  may 
become  detached  and  cause  a  pulmonary 
embolism  and  so  death. 


Nerves.  Pressure  on  the  nerves  may  set  up 
sacral  neuralgia,  sciatica  or  cramp. 

There  is  an  interesting  form  of  impaction 
known  as  temporary  impaction,  in  which, 
owing  to  the  increased  flow  of  blood  to  the 
uterus  and  fibroid  just  preceding  menstruation, 
the  size  of  the  affected  organ  becomes  somewhat 
increased,  so  that  an  impaction  results  which 
was  previously  absent.  With  the  onset  of 
menstruation  the  impaction  passes  off.  The 
clinical  sign  of  this  condition  is  retention  of 
urine  just  before  menstruation  and  relieved  with 
its  onset.  It  is  a  sign  of  the  greatest  importance, 
signifying  as  it  does  that  no  time  should  be  lost 
in  removing  the  tumour. 

Other  Forms  of  Pressure.  Fibroids  may  also 
cause  injurious  pressure  Avithout  becoming 
impacted.  Danger  from  this  form  of  pressure 
is  much  rarer  and  is  due  to  the  size  of  the 
tumour.  As  a  rule  the  most  that  is  complained 
of  is  discomfort ;  nevertheless,  if  the  tumour 
becomes  very  large — and  tumours  up  to  195  lb.  in 
weight  have  been  removed — dangerous  symp- 
toms may  arise  from  pressure  on  the  heart  and 
diaphragm.  Cullen  removed  a  fibroid  weighing 
89  lb.  Owing  to  the  upward  pressure  exerted 
by  the  tumour  the  patient  was  unable  to  lie 
down,  and  on  one  or  two  occasions  when  she 
inadvertently  did  so  she  was  nearly  suffocated. 

A  very  heavy  fibroid  resting  on  the  brim  of 
the  pelvis  may  seriously  compress  the  ureters 
or  pelvic  colon.  Complications  may  likewise^, 
result  from  pressure  on  the  veins. 

The  Incidence  of  Impregnation. — The  per- 
centage of  fibroids  is  higher  in  married  women 
than  in  those  who  live  single  lives.  It  has  been 
calculated  that  two-thirds  of  the  married  womeni 
with  fibroids  causing  symptoms  are  sterile. 
The  sterility  is  most  often  due  to  disease  of  the 
Fallopian  tubes,  the  frequency  of  which  has 
already  been  insisted  upon,  or  to  the  diseased 
condition  of  the  endometrium. 

If  the  tumour  is  interstitial  or  submucous, 
whatever  its  size  the  chances  of  fertilization 
are  diminished,  but  the  subperitoneal  variety 
is  per  se  no  bar  to  conception,  however  large 
it  may  be,  as  long  as  the  Fallopian  tubes 
are  not  so  displaced  that  ova  cannot  enter 
them.  Nevertheless  the  association  of  fibroids 
and  pregnancy  is  not  particularly  uncommon. 
Should  fecundation  occur,  the  woman  is  un- 
likely to  suffer  any  harm  supposing  the  fibroid 
is  small  and  occupies  a  position  not  inimical  to 
the  normal  progress  of  pregnancy  or  labour, 
yet,  either  from  the  position  of  the  tumour,  its 
size  or  its  degeneration,  conception  may  be 
fraught  with  the  greatest  peril. 

Having  thus  premised  that  fibroids,  although 
a  cause  of  sterility,  are  not  as  a  rule  a  source  of 
peril  should  the  woman  conceive,  since  most  of 
them  are  quite  small  and  situated  in  the  body 
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of  the  uterus,  the  various  dangers  that  may 
await  the  woman  during  her  pregnancy,  her 
labour  and  her  puerperium  must  now  be  dealt 
with.  We  can  divide  these  complications  into 
two  classes :  the  effect  of  the  tumour  on  preg- 
nancy, labour  or  the  puerperium,  or  the  effect 
of  these  on  the  tumour. 

Pregnancy.  Most  children  are  born  between 
the  twenty-fifth  and  thirty-fifth  years  of  their 
mothers'  lives.  Fibroids  become  increasingly 
common  after  the  woman  has  passed  thirty. 
The  combination  of  fibroids  and  pregnancj'^ 
should  therefore  be  most  evident  between  thirty 
and  thirty-five,  and  so  it  is. 

The  diagnosis  of  jjregnanc}^  in  a  uterus  con- 
taining one  or  more  fibroid  tumours  is  often 
a  most  difficult  matter,  especially  when  one 
remembers  that  the  uterine  cavity,  with  its 
contained  ovum,  may  be  situated  behind  the 
tumour,  or  may  have  a  tumour  on  either  side 
of  it. 

In  the  place  of  amenorrhoea  there  may  be 
irregular  bleeding,  which  is  a  common  symptom 
of  fibroids  apart  from  pregnancy,  and  also 
occasionally  the  breasts  of  a  nulliparous  woman 
whose  uterus  harbours  fibroids  may  enlarge 
and  secrete,  whilst  a  uterine  souffle  can  often 
be  heard  over  a  soft  fibroid  complicating  a 
non-gravid  uterus,  and  softening  of  the  cervix — 
so  indicative  of  pregnancy — may  be  absent  or 
badly  marked  Avhen,  in  addition,  there  is  a 
fibroid  present  in  that  stx'ucture.  Again,  owing 
to  the  presence  of  the  fibroid,  Hegar's  sign  and 
the  other  changes  in  shape  peculiar  to  the  early 
months  of  pregnancy  will  be  absent.  Then, 
although  in  pregnancy  the  uterus  quickly  gets 
larger  and  softer,  as  has  already  been  pointed 
oiit,  in  certain  of  the  degenerations  of  fibroids, 
notably  the  cystic,  the  same  obtains. 

From  all  of  which,  therefore,  it  will  be  gathered 
that  pregnancy  can  only  be  diagnosed  with 
certainty  when  the  foetal  heart  is  heard  or  the 
foetal  movements  felt,  that  is,  not  until  the 
eighteenth  or  twentieth  week  at  the  earliest. 
If,  however,  a  woman  of  a  child-bearing  age 
with  a  bleeding  fibroid  suddenly  ceases  to 
menstruate,  she  is  probably  pregnant. 

The  presence  of  a  fibroid  in  a  pregnant  woman 
may,  as  a  rule,  be  discounted,  since  only  in  a 
small  minority  of  cases  will  trouble  eventuate. 
All  that  need  be  done,  therefore,  is  to  keep  a 
watchful  eye  on  the  patient  for  certain  complica- 
tions which  occasionally  occur. 

Effect  of  the  Tumour  on  the  Pregnancy.  The 
percentage  of  miscarriages  or  premature  labours 
is  greater  when  fibroids  coexist  than  when  they 
are  absent.  This  adverse  influence  of  the 
tumour  is  brought  about  in  various  ways.  It 
may  be  that  the  decidua  covering  the  site  of 
the  tumour  is  not  healthy,  with  the  result  that 
haemorrhage  takes  place  into  it,  causing  partial 


separation  of  the  ovum ;  or,  later,  a  portion  of 
the  placenta  separates  for  a  similar  reason ;  or 
the  cavity  of  the  uterus  may  be  so  situated 
between  the  tumours  that  it  is  unable  to  enlarge 
with  the  growdng  ovum,  which  is  consequently 
expelled.  Again,  the  presence  of  the  tumour 
may  excite  contractions  in  the  uterus,  or  the 
position  of  the  tumour  on  the  posterior  surface 
of  the  body  of  the  uterus  may  retrovert  this 
organ  and  cause  incarceration.  In  these  cases, 
associated  \a  ith  an  impacted  retroverted  gravid 
uterus,  I  have  been  able  to  push  up  the  fibroid 
and  the  patient  has  gone  safely  to  term.  In 
other  cases,  where  the  fibroid  has  been  situated 
low  down  in  the  uterus,  I  have  noticed  that  with 
its  upward  growth  the  tumour  has  gradually 
risen,  followed  by  the  relief  of  the  pressure. 

Effect  of  the  Pregnancy  on  the  Tumour.  Fibroids 
become  softer,  and  some  of  them  at  any  rate  in- 
crease in  size  during  pregnancy.  It  may  thus 
happen  that  a  fibroid  which  is  nearly  filhng 
the  cavity  of  the  pelvis  before  pregnancy 
entirely  does  so  with  the  increased  size  due  to 
such  a  condition,  impaction  results,  and  serious 
pressure  symptoms  may  arise. 

Pressure  symptoms  due  to  a  fibroid  encroach- 
ing on  the  pelvic  cavity  I  have  seen,  but  they 
have  never  been  sufficiently  serious  to  warrant 
operative  treatment.  Again,  as  I  have  already 
pointed  out  when  discussing  the  degenerations 
that  fibroids  are  liable  to,  there  is  one  variety 
which  is  peculiarly  associated  with  pregnancy, 
namely,  red  degeneration,  for  eighty  per  cent, 
of  the  reported  cases  have  occurred  in  pregnant 
women. 

Just  as  an  ovarian  tumour  may  have  its 
pedicle  twisted  during  pregnancy,  so  may  the 
stalk  of  a  pedunculated  subperitoneal  fibroid 
become  twisted,  with  results  already  noted. 

Pressure  symptoms,  apart  from  those  due  to 
impaction,  may  also  be  due  to  the  size  of  the 
tumour,  but  danger  in  this  respect  from  mere 
size  is  very  rare  and  I  have  never  met  Avith  such 
a  case. 

Labour.  As  with  pregnancy,  so  with  labour, 
no  harm  as  a  rule  will  happen  to  the  patient, 
and  she  will  be  safely  delivered  of  a  living  child. 

Of  the  two,  pregnancy  and  labour,  I  think 
complications  are  more  likely  to  supervene  with 
the  latter ;  at  any  rate,  this  has  been  my 
experience.  And  doubtless,  if  one  had  the 
opportunity  of  carefully  examining  the  patients 
before  labour  many  of  these  complications 
would  be  avoided ;  and  it  is  quite  certain  that 
if  a  patient  whom  one  knows  to  have  a  fibroid 
should  become  pregnant,  it  is  one's  duty  to 
examine  her  from  time  to  time. 

Effect  of  the  Tumour  on  Labour.  A  fibroid 
tumour  may  complicate  labour  in  three  ways  : 
either  by  causing  malpresentation  of  the  child, 
by  obstructing  its  birth,  or  by  exciting  ante- 
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partum  or  post-partum  haemorrhage.  The  mal- 
presentation  is  brought  about  by  the  tumour 
being  situated  low  down  and  preventing  the 
head  entering  the  pelvis ;  obstruction  is  caused 
in  a  similar  way ;  tlius  rarely  a  submucous 
fibroid  or  a  polypus  has  had  to  be  removed 
before  the  child  could  be  born.  A  more  likely 
cause  of  obstruction  is  a  cervical  fibroid,  a  fibroid 
of  the  broad  ligament,  or  a  subperitoneal  fibroid. 
If  the  latter  is  pedunculated  it  may  be  possible 
to  push  it  above  the  presenting  part,  if  it  is 
sessile  the  complication  becomes  a  very  serious 
one,  as  is  also  the  case  with  cervical  or  broad- 
ligament  fibroids,  for  in  these  cases  the  abdomen 
has  to  be  opened  and  the  case  dealt  with  on  its  i 
merits. 

Fibroids  cause  post-partum  haemorrhage  by 
preventing  efficient  retraction  of  the  uterus, 
but  this  is  a  rare  complication.  i 

If  the  placenta  is  situated  over  a  fibroid 
the  chorionic  villi  may  have  proliferated  and 
involved  the  tumour,  causing  the  placenta  to 
be  adherent  and  necessitating  hysterectomy. 
Again,  even  when  the  placenta  has  separated, 
its  escape  from  the  uterus  has  been  prevented 
by  a  submucous  fibroid  situated  low  down. 

E§ect  of  Laboiir  on  the  Tumour.  A  fibroid 
may  be  bruised  during  delivery  of  the  child. 

Puerperium.  As  a  rule  fibroids  are  harmless 
during  the  puerperium ;  rarely  they  place  the 
woman's  life  in  jeopardy. 

Effect  of  the  Tumour  on  the  Puerperium.  The 
presence  of  a  fibroid  in  the  uterus  may  be  a 
cause  of  subinvolution,  and  if  serious  haemor- 
rhage due  to  the  tumour  has  resulted,  the 
puerperium  will  be  prolonged  and  thrombosis  of 
the  femoral  vein  may  result. 

If  a  fibroid  has  been  bruised  during  labour 
and  then  becomes  infected,  a  septic  puerperium 
will  ensue  that  might  be  mistaken  for  puerperal 
fever. 

Effect  of  the  Puerperium  on  tJte  Fibroid. 
Complications  may  arise  in  this  way  from 
extrusion,  infection  or  degeneration  of  the 
tumour. 

A  submucous  fibroid,  as  the  uterus  diminishes 
in  size,  may  become  polypoid  and  eventually 
be  expelled.  Such  a  result  is  always  associated 
with  most  serious  haemorrhage  and  often  Avith 
sepsis. 

Infection  of  a  fibroid  may  result  from  a  septic 
miscarriage  or  labour.  If  a  tumour  thus  be- 
comes infected  and  its  presence  is  unrecognized, 
the  illness  may  be  attributed  to  "  puerperal 
fever  "  and  the  patient  allowed  to  die  without 
operative  interference. 

Again,  red  degeneration  may  come  on  so 
quickly  after  labour  that  the  symptoms  it  gives 
rise  to,  of  fever  and  abdominal  pain  and  tender- 
ness, have  led  to  a  suspicion  of  puerperal 
sepsis. 


Whilst,  therefore,  it  is  very  necessary  to 
remember  the  special  dangers  associated  with 
fibroids  should  a  woman  become  pregnant, 
it  is  also  important  to  recognize  that  only  on 
rare  occasions  will  any  trouble  arise,  and  that 
interference  will  not  be  necessary — except  where 
there  is  a  danger  of  obstruction — until  it  does. 

This  treatment  differs  strikingly  from  that 
indicated  where  an  ovarian  tumour  complicates 
pregnancy,  in  which  case  the  tumour  should  be 
removed  at  the  earliest  opportunity. 

The  Dangers  of  Diagnosis — It  is  not  always 
so  easy  to  diagnose  the  presence  of  a  fibroid  as 
one  might  anticipate  from  the  classical  descrip- 
tion in  the  various  textbooks ;  or  if  one  is 
certain  that  there  is  a  fibroid  in  the  uterus,  one 
cannot  always  be  certain  that  there  is  no  other 
diseased  condition  coexistent. 

I  have  seen  a  kidney  as  well  as  the  spleen 
situated  in  in  the  pelvic  cavity  both  diagnosed 
as  fibroids.  Tubal  gestation  has  also  many 
times  been  found  associated  with  fibroids. 

Diseased  Fallopian  tubes  are  often  found  in 
association  with  fibroids.  Thus  in  Noble's  cases 
there  Avere  290,  or  thirteen  per  cent.,  and,  as  I 
shall  point  out  directly,  carcinoma  has  been 
found  frequently. 

In  dealing  with  fibroids,  the  subjects  of  pain, 
the  menopause  and  carcinoma  of  the  body  of 
the  uterus  must  also  be  dealt  with. 

The  Perniciousness  of  Pain.  —  Apart  from 
dysmenorrhoea,  if  a  patient  with  a  fibroid 
complains  of  pain  in  the  region  of  the  tumour 
this  should  make  you  suspicious  and  your 
prognosis  guarded.  Fibroids,  apart  from  any 
complications,  are  painless  tumours.  Painful 
contractions  may  arise  from  the  uterus  trying 
to  expel  a  fibroid  polypus,  and  pain  associated 
with  fibroids  may  be  due  to  pressure,  secondary 
degeneration  or  peritonitis.  The  impacted 
fibroid  may  give  rise  to  severe  pain  from  pressure 
on  the  nerves  in  its  neighbourhood.  Red 
degeneration,  septic  infection,  and  sarcomatous 
degeneration  are  all  sources  of  severe  pain. 
Axial  rotation  of  a  subperitoneal  fibroid  may 
cause  intense  agony  due  to  congestion.  Peri- 
tonitis set  up  in  the  neighbourhood  of  infected 
subperitoneal  fibroids  may  be  the  source  of 
the  pain,  which  also  becomes  chronic  from 
adhesions  resulting  therefrom.  Lastly,  apart 
from  the  fibroid,  there  may  be  some  other 
condition  causing  the  pain,  such  as  salpingitis, 
pyosalpinx  or  ovarian  disease. 

The  Menace  of  the  Menopause. — Most  fibroid 
tumours  cease  to  grow  with  the  onset  of  the 
menopause,  and  some  even  become  smaller, 
but  the  old  idea  that  they  generally  atrophy 
and  frequently  disappear  is  not  warranted  by 
clinical  or  post-mortem  experience.  It  is  very 
doubtful  whether  they  ever  entirely  atrophy, 
and  as  a  rule  the  most  one  can  hope  is   that 
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they  will  stop  growing  and  become  perhrvps  a 
little  smaller. 

Submucous  and  interstitial  fibroids  delay  the 
menopause,  so  that  menstruation  may  still 
continue  to  be  profuse  and  frequent  long  after 
the  patient  has  reached  fifty  years  of  age.  This 
fact  alone  shoAws  one  the  futility  of  postponing 
operative  procedures  for  bleeding  fibroids 
because  the  patient  is  approaching  the  normal 
age  for  the  menopause. 

It  sometimes  happens  that  menstruation 
ceases,  and  then  after  a  certain  time  bleeding 
of  an  irregular  character  supervenes,  due  to  a 
small  submucous  fibroid  becoming  extruded 
into  the  uterine  cavity  and  forming  a  polypus 
by  the  atrophy  of  the  uterus. 

Fibroids  do  not  necessarily  stop  growing  at 
the  menopause ;  there  are  records  of  the  uterus 
having  to  be  removed  for  serious  pressure  due 
to  fibroids  in  women  of  sixty-three  and  seventy- 
nine  years  of  age  respectively.  At  times 
fibroids  become  rapidly  larger  at  or  after  the  s 
menopause,  the  increase  in  size  being  due  to 
some  degeneration  taking  place  in  the  tumour. 

The  most  common  change  to  take  place  in 
fibroids  at  this  time  is  one  of  a  septic  character, 
very  likely  because  the  blood  supply  is  dimin- 
ished, and  in  many  cases  due  to  a  submucous 
tumour  becoming  polypoid. 

It  must  also  be  remembered  that  carcinoma 
of  the  body  is  more  likely  to  arise  at  this  time. 

It  has  already  been  noted  that  fibroids  may 
become  smaller  at  the  menopause  and  so  get   j 
impacted.  ■ 

The  Catastrophe  of  Carcinoma. — It  seems  as 
if  fibroid  tumours  of  the  uterus  must  in  some 
way  predispose  to  carcinoma  of  the  corporeal 
endometrium,  for  an  investigation  of  sufficient 
cases  to  ehminate  any  gross  error  shows  that  , 
carcinoma,  when  associated  with  fibroids,  occurs  \ 
with  a  relatively  greater  frequency  than  Avhen 
these  tumours  are  absent. 

The  advent  of  carcinoma  in  the  body  of  the 
uterus  is  serious  enough,  but  when,  in  addition, 
a  bleeding  fibroid  is  present  the  catastrophe 
becomes  one  of  the  first  magnitude,  for  carci- 
noma is  difficult  to  diagnose  in  its  early  stages 
in  these  cases  since  haemorrhage,  which  is  its 
first  symptom,  is  already  present. 

It  must  be  remembered  that  carcinoma  of 
the  body  is  most  usually  developed  in  women 
betweoti  the  ages  of  fifty  and  fifty-four.  It  may 
be  that  the  first  indication  of  the  disease  is 
some  irregular  bleeding  or  an  addition  to  the 
amount  already  being  lost.  Carcinoma  will  in 
time  slough  and  infect  the  fibroid,  causing  a 
very  offensive  discharge. 

In  conclusion,  therefore,  whilst  I  have 
impressed  the  fact  that  a  fibroid  tumour  is 
more  dangerous  than  many  are  Avilling  to  admit, 
nevertheless  I  do  not  wish  to  exaggerate  the 


danger.  It  is  true  that  the  majority  of  fibroids 
require  no  treatment  and  give  rise  to  no  incon- 
venience. It  is  equally  true  that  a  large 
number  of  women  lose  their  lives  every  year 
because  of  their  fibroids,  and  many  more  are 
a  nuisance  and  burden  to  themselves  and  their 
relatives  for  a  similar  reason. 

Lastly,  I  am  certain  that  intelligent  anticipa- 
tion of  the  complication  fibroids  are  liable  to, 
by  removing  these  tumours  before  the  patient 
is  severely  handicapped  by  their  ill  eft'ects,  will 
diminish,  and  is  largely  diminishing,  the  number 
of  deaths,  illness  and  misery  due  in  so  many 
cases  to  their  inefficient  treatment. 

Adeno-Fibroma. — This  is  a  fibroid  tumour  into 
which  the  gland  tubules  of  the  endometrium 
have  penetrated.  It  is  really  a  combination 
of  adenomatous  disease  of  the  uterus  and  a 
fibroid,  but  how  the  epithelial  structures  become 
incorporated  with  the  fibroid  is  unknown. 

In  age  incidence  and  clinical  manifestations 
adeno-fibromata  resemble  ordinary  fibroids  and 
are  practically  always  diagnosed  as  such. 
More  rarely  the  tumour  is  localised  and  is  sub- 
peritoneal, interstitial  or  submucous,  but  they 
differ  from  fibroids  in  the  same  situation  in 
having  no  capsule  and  so  cannot  be  shelled 
out. 

Sarcomata.  —  Sarcoma  in  the  muscular  coat 
may  arise  from  the  connective  tissue  of  that 
region,  from  the  muscle,  or  rarely  from  a  fibroid 
tumour.  In  this  situation  it  forms,  as  a  rule,  a 
single  tumour. 

Symptoms  and  Signs.  The  symptoms  and 
signs  of  sarcoma  of  the  uterus  have  already 
been  dealt  A^ith  under  Sarcoma  of  the  Endo- 
metrium. 

Treatment.  Total  extirpation  of  the  uterus 
is  the  only  treatment  likely  to  be  of  any  avail. 

Fibrosis  of  the  Uterus. — The  exact  nature  of 
fibrosis  uteri  is  not  yet  settled,  but  the  majority 
of  investigators  who  have  directed  their  energies 
to  the  disease  have  come  to  the  conclusion  that 
it  is  septic  in  origin,  due  to  infection  from  a 
septic  labour  or  abortion  or  to  an  attack  of 
gonorrhoea  ;  but  some  think  that  the  process  may 
sometimes  be  due  to  a  non-infective  inflamma- 
tion. The  disease  practically  always  occurs 
in  married  women  between  the  ages  of  thirty-five 
and  forty-five  who  have  had  children. 

In  a  well-marked  case  the  muscular  tissue  of 
the  uterus  has  mosth'  disappeared  and  fibrous 
tissue  is  found  in  its  place.  The  walls  of  the 
arteries  are  thickened,  so  that  they  are  readily 
recognized  on  section  of  the  uterus,  and  the 
endometrium  is  atrophied,  although  it  may 
occasionally  be  thickened. 

Symptoms.  The  outstanding  feature  of  this 
disease  is  menorrhagia,  and  the  loss  of  blood  is 
not  only  often  very  profuse,  but  also  the  number 
of  days  during  which  the  loss  occurs  is  increased. 
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The  disease  generally  supervenes  slowly,  the 
patient  gradually  becoming  Avorse  over  a  series 
of  years. 

Signs.  The  uterus  is  somewhat  enlarged, 
hard,  and  on  dilatation  of  the  cervix  for  diag- 
nostic purposes  the  cavity  will  as  a  rule  be 
found  to  be  normal  in  size,  but  the  walls  of  the 
uterus  are  much  increased  in  thickness,  up  to 
two  inches  or  more.  On  curetting  the  uterus  the 
endometrium  is  usually  found  to  be  very  thin. 

Diagnosis.  In  some  ways  the  diagnosis  of 
fibrosis  is  arrived  at  by  elimination.  The 
practitioner  first  of  all  has,  as  far  as  possible, 
to  exclude  all  other  diseases  causing  menorrhagia 
by  bimanual  and  intra-uterine  examination. 
In  addition  he  must  watch  the  efl^ect  of  the 
drugs  enumerated  under  the  section  on  menor- 
rhagia. In  the  absence  of  any  obvious  disease, 
and  when  treatment  by  drugs  and  curetting 
has  failed,  a  diagnosis  of  fibrosis  is  justified. 

It  is  important  to  establish  the  diagnosis  of 
fibrosis,  since  the  only  efi^ective  treatment  is 
hysterectomy,  unless  possibly  the  menopause 
is  imminent. 

The  usual  history  of  fibrosis  uteri  is  that  of 
protracted  treatment,  repeated  curetting  and 
invalidism. 

Treatment.  When  the  disease  has  become 
fairly  established  nothing  short  of  hysterectomy 
mil  be  of  any  avail. 

Subinvolution. — In  six  or  eight  weeks  after 
labour  the  uterus  should  have  reached  the  size 
which  is  normal  to  a  parous  woman,  the  cavity 
should  measure  between  two  and  a  half  and 
three  inches. 

If  at  the  end  of  this  period  the  uterus  is  larger 
than  it  should  be,  or  if  during  this  period  the 
size  does  not  decrease  at  the  recognized  rate, 
then  the  uterus  is  said  to  be  subinvoluted. 

When  we  came  to  examine  subinvolution 
more  carefully  mc  find  that  cases  of  this  disease 
can  be  divided  into  two  classes,  an  acute  and 
a  chronic. 

Acute  Subinvolution.  —  By  this  I  mean  sub- 
involution occurring  during  the  puerperium, 
more  especially  in  the  first  few  days,  a  condition 
nearly  always  associated  with  sepsis  and  which 
will  be  found  adequately  dealt  with  in  most 
textbooks  of  obstetrics.  On  appropriate  treat- 
ment involution  may  subsequently  proceed 
satisfactorily. 

Chronic  Subinvolution.  —  By  chronic  sub- 
involution I  mean  those  cases  met  with  for  the 
first  time  months  and  even  years  after  a  labour 
or  miscarriage,  the  time  when  they  come  under 
observation  depending  upon  the  severity  of  the 
symptoms  and  the  temperament  of  the  patient, 
some  women  putting  up  with  discomforts  for 
years  which  others  will  only  tolerate  for  weeks. 

Subinvolution  is  merely  a  name  given  to 
describe    a    certain    condition    of    the    uterus 


generally  associated  with  a  definite  set  of 
symptoms.  Its  causes  are  various  and  all  of 
them  are  probably  not  known.  Suffice  it  to  say 
that  in  the  majority  of  cases  it  is  due  to  sepsis 
of  a  greater  or  less  intensity,  and  in  the  re- 
mainder to  various  diseases  affecting  the  general 
health  and  thus  interfering  \\dth  the  normal 
physiological  processes.  Misplacements  of  the 
uterus  or  non-suckling  may  be  the  originators 
of  the  condition. 

Symptoms.  The  patient  complains  of  menor- 
rhagia, leucorrhcea,  pelvic  pain  and  aching. 

The  menorrhagia  and  leucorrhcea  are  princi- 
pally due  to  the  fact  that  the  amount  of  endo- 
metrium is  increased  and  that  the  organ  is 
more  vascular,  whilst  they  may  partly  be  due 
to  an  associated  chronic  endometritis. 

The  pelvic  pain  is  due  to  the  increased  weight 
of  the  uterus,  to  congestion  and  to  a  misplace- 
ment if  one  is  present. 

Signs.  The  uterus  is  enlarged  and  not  very 
rarely  misplaced  backwards,  the  malposition 
being  due  to  the  increased  weight. 

Diagnosis.  The  symptoms  date  from  some 
labour  or  miscarriage,  although  at  times  there 
may  be  an  interval  of  amenorrhoea  before  the 
menorrhagia  declares  itself,  and  in  these  cases 
it  is  often  found  that  the  subinvolution  is  due 
to  some  retained  products  which  have  set  up 
chronic  inflammation. 

Treatment.  The  best  treatment  is  to  dilate 
the  cervix,  examine  the  interior  of  the  uterus 
and  remove  any  retained  products  if  present, 
and  curette  the  uterus,  the  patient  being  kept 
in  bed  for  a  fortnight  and  put  on  a  course  of 
ergot. 

Short  of  this  the  patient  should  be  kept  at 
rest  and  be  given  hot  douches  for  at  least  a 
fortnight,  and  should  take  an  ergot  and  strych- 
nine mixture  in  an  acid  medium  for  some 
weeks. 

Superinvolution. — In  this  condition,  instead 
of  involution  stopping  when  the  uterus  has 
reached  its  normal  size  it  continues,  so  that  the 
size  of  the  uterus  becomes  less  than  normal, 
in  fact  the  uterus  atrophies. 

The  disease  is  a  very  rare  one  and  the  cause 
is  not  known. 

The  uterus  may  atrophy  as  the  result  of  some 
serious  and  wasting  disease,  or  if  the  endo- 
metrium sloughs,  and  will  atrophy  after  the 
ovaries  have  been  removed  or  destroyed  by 
suppuration. 

This,  however,  is  hardly  the  same  thing  as 
puerperal  atrophy  apart  from  any  of  the  above- 
mentioned  causes  which  may  complicate  the 
puerperium,  for  superinvolution  connotes  a 
puerperal  atrophy  with  no  other  evidence  of 
disease. 

Symptoms  and  Signs.  The  symptoms  and 
signs  are  those  of  the  menopause. 


GYNAECOLOGY 


1012 


CHORION-EPITHELIOMA 


Treatment.  There  is  no  known  treatment 
which  is  of  any  avail. 

Diseases  Involving  the  Endometrium,  Muscle 
or  Peritoneum. — The  diseases  of  the  uterus 
already  mentioned  as  originating  in  the  endo- 
metrium may  by  growth  and  extension  involve 
the  muscular  and  peritoneal  coats,  and  in  a 
similar  manner  diseases  originating  in  the  muscle 
may  involve  the  endometrium  and  peritoneum. 
There  are  two  diseases,  however,  which,  though 
they  involve  the  uterus,  had  their  origin  else- 
where, and  they  are  chorion-epithelioma  and 
perimetritis. 

Chorion-Epithelioma.  —  This  is  a  very  inter- 
esting and  rare  tumour  which  only  occurs  in 
women  who  are  or  who  have  been  pregnant. 

It  is  interesting  to  note  that  about  forty  per 
cent,  of  the  reported  cases  have  followed  on 
"  hydatid  mole." 

Chorion-epithelioma  is  reallj^  a  carcinoma  of 
the  chorionic  villi,  and  as  a  rule  very  malignant. 

The  epithelium  of  a  chorionic  villus  consists 
in  the  early  months  of  pregnancy  of  two  layers, 
an  inner  layer  composed  of  large  cells  with  oval 
nuclei  and  definite  cell  boundaries — this  is  known 
as  "  Langham's  layer '" — and  an  outer  layer  com- 
posed of  multinucleated  protoplasm  wdth  no 
cell  boundaries — this  is  known  as  the  syncitium. 

In  chorion-epithelioma  the  tumour  is  com- 
posed of  masses  of  multinucleated  protoplasm 
and  polyhedral  cells  derived  from  the  syncitium 
and  Langham's  layer  respectively. 

Chorion-epithelioma  most  usually  occurs  after 
pregnancy  has  terminated;  very  rarely,  as  in 
a  case  of  my  own,  it  declares  itself  whilst  the 
ovum  is  still  in  utero.  Exactly  how  long  after 
pregnancy  it  may  be  expected  to  develop  it  is 
impossible  to  say,  since  it  may  arise  quite  early 
in  the  puerperium  and  has  arisen  some  years 
after  the  last  pregnancy. 

Symptoms.  The  most  characteristic  symp- 
tom is  hgemorrhage,  which  occurs  in  nearly 
every  case  suddenly,  is  irregular  and  very 
severe.  Associated  with  this  is  most  often  a 
highly  offensive  brownish  discharge. 

The  patient  will  complain  of  symptoms  of 
fever,  including  rigors.  Abdominal  or  pelvic 
pain  is  usually  absent,  rarely  is  it  complained  of. 
Cough  and  haemoptysis  may  appear.  j 

Signs.  The  patient  looks  very  ill,  is  very 
anaemic,  quickly  becomes  weaker  and  wastes, 
and  usually  has  fever ;  the  absorption  of  septic 
products  causes  rigors,  though  some  think 
that  these  may  also  be  due  to  metatases. 

The  uterus  is  enlarged  and  nodules  of  growth 
may  be  felt  projecting  from  its  peritoneal 
surface,  and  on  making  an  intra-uterine  ex- 
amination broken-down  tissue  in  a  putrid 
condition  can  be  found. 

The  uterus  becomes  fixed  and  metastases 
appear  in  the  lungs,  brain,  liver  and  vagina. 


Prognosis.  The  prognosis  is  very  bad,  the 
patient  as  a  rule  quickly  dying.  There  is  a 
rare  class  of  case  where  the  primary  tumour  was 
found  in  the  vaginal  wall,  of  which  the  prognosis 
appears  to  be  much  better.  Perhaps  if  the 
disease  were  recognized  earlier  and  treated 
surgically  the  prognosis  would  be  better,  in 
fact  more  recent  returns  of  operations  seem  to 
point  to  this. 

Diagnosis.  When  the  disease  follows  soon 
after  a  miscarriage  or  labour  it  is  most  often 
regarded  as  being  due  to  the  decomposition  of 
retained  products,  being  treated  accordingly; 
and  after  the  uterus  is  emptied  and  curetted 
the  patient  often  improves  for  a  little  while; 
this  diagnosis  is  thus  apparently  confirmed. 

With  an  offensive  discharge  and  a  broken- 
down  tumour  felt  on  intra-uterine  examination, 
a  sloughing  fibroid  has  been  diagnosed.  If  the 
disease  arises  a  long  while  after  pregnancy,  its 
nature  may  be  mistaken  unless  the  scrapings 
which  had  been  removed  by  a  curetting  under- 
taken for  the  haemorrhage  are  very  carefully 
examined  by  a  professed  pathologist. 

Treatment.  In  the  majority  of  cases  the 
only  chance  of  recovery  the  patient  has  lies 
in  an  early  removal  of  the  uterus,  ovaries  and 
tubes.  In  some  of  those  rare  cases  where  the 
primary  growth  was  in  the  vagina  this  was 
removed  and  the  uterus  left,  the  patient  recover- 
ing, but  in  other  patients  under  similar  circum- 
stances death  soon  resulted.  The  presence  of 
metastases  should  not  deter  the  operator,  since 
these  have  been  known  to  disappear  after  the 
uterus  was  removed. 

Perimetritis. — In  perimetritis  the  peritoneum 
covering  the  uterus,  as  well  as  the  rest  of  the 
pelvic  peritoneum,  becomes  inflamed.  As  a 
result,  adhesions  are  formed  between  the  uterus 
and  the  structures  in  its  neighbourhood.  These 
adhesions  may  be  absorbed  or  they  may  become 
organized,  in  which  latter  case  the  uterus  Avill 
become  fixed  and  misplaced.  For  further 
information  on  this  subject  the  reader  is 
referred  to  the  section  dealing  with  perimetritis 
and  misplacement. 

Injury  to  the  Uterus — 

Laceration  of  the  Cervix. — The  cervix  may  be 
lacerated  during  childbirth  or  in  the  course  of 
some  operation  on  the  uterus.  In  the  latter 
case  the  laceration  is  generally  sutured  and, 
healing,  causes  no  further  trouble. 

Laceration  due  to  childbirth  may  cause 
trouble  at  the  time  from  haemorrhage  or  a  few 
days  later  from  sepsis,  but  these  conditions  we 
have  not  to  deal  with  here. 

As  a  rule  if  laceration  of  the  cervix  gives  rise 
to  any  complaint  at  all.  it  does  so  some  time 
after  the  birth  of  the  child  in  cases  when  the 
laceration   has    been   bilateral,    when   the   tAvo 
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halves  of  the  cervix  hypertrophy  and  a  condition 
knoAvn  as  "  ectropion  '"  exists  in  which  there  is 
chronic  endocervitis,  causing  leucorrhoea  and 
steriUty.  The  condition  must  be  diagnosed 
from  an  "  erosion  "  of  the  cervix  and  has  been 
mistaken  for  carcinoma. 

Treatment.  The  cervix  should  be  repaired 
by  the  operation  knoAAn  as  trachelorrhaphy ; 
this  will  cure  the  leucorrhoea,  may  cure  the 
sterility,  and  is  further  indicated  in  that  there 
is  some  reason  to  think  a  lacerated  cervix  may 
predispose  to  cancer. 

Congenital  Abnormalities. — Most  of  the  con- 
genital abnormalities  of  the  uterus  are  so  very 
rare  that  they  need  not  be  discussed  here,  but 
there  are  two  affecting  the  cervix  which  are 
much  more  frequently  met  with  and  to  which 
a  few  AA'ords  must  be  devoted ;  the\"  are  hj^per- 
trophic  elongation  of  the  cervix  and  a  conical 
cervix  with  a  pin-hole  os. 

Hypertrophic  Elongation  of  the  Cervix. — Li  this 
condition  the  vaginal  portion  of  the  cervix  is 
lengthened,  and  in  some  cases  it  may  present  at 
the  vulval  orifice. 

Symptotns.  The  patient  may  complain  of 
dyspareunia  and  sterility  and,  if  the  cervix 
protrudes  at  the  vulva,  of  a  certain  amount  of 
discomfort  and  leucorrhoea.  There  may  be  no 
complaints. 

Signs  and  Diagnosis.  The  uterine  cavity  is 
elongated,  the  uterus  is  at  its  normal  height 
and  in  its  normal  position,  the  vaginal  fornices 
are  deeper  and  the  vaginal  portion  of  the  cervix 
much  longer  than  normal,  and  in  these  respects 
hypertrophic  elongation  of  the  cervix  differs 
from  prolapse  of  the  uterus,  the  other  condition 
in  which  the  cervix  may  present  at  the  vulva, 
for  here,  although  the  cavity  of  the  uterus  is 
lengthened,  the  fundus  is  at  a  lower  level  than 
normal,  the  uterus  is  retro  verted,  the  vaginal 
fornices  are  obliterated  or  partly  so,  and  the 
vaginal  portion  of  the  cervix  is  of  normal 
length. 

There  is  never  any  difficulty  in  the  diagnosis. 

Treatment.  The  excess  of  cervix  should  be 
amputated. 

Conical  Cervix  and  Pin-hole  Os.  —  The  above 
nomenclature  adequately  describes  the  mal- 
formation, which  is  generally  associated  with  an 
acute  anteflexion. 

This  malformation  is  met  with  under  two 
conditions,  one  the  "  infantile  uterus,"  Avhich  is 
smaller  than  normal  and  which  is  associated 
with  primary  amenorrhoea,  and  the  other  the 
"  infantile -shaped  uterus,"  which  is  of  normal 
size  and  which  is  associated  with  dysmenorrhoea 
and  sterility. 

Treatment.  There  is  no  treatment  for  the 
first  variety,  for  the  second  dilatation  of  the 
cervix  wiU  often  relieve  or  cure  the  symptoms. 

Hsematometra    means    a    distension    of     the 


uterus  by  an  accumulation  of  blood.  The 
commonest  cause  is  some  congenital  or  acquired 
atresia  of  the  genital  passage  as  noted  under 
the  sections  dealing  with  retained  menstruation. 

It  may  also  be  due  to  cancer  of  the  uterus. 

Pyometra. — Pyometra  means  a  distension  of 
the  uterus  by  an  accumulation  of  pus.  The 
condition  may  be  secondary  to  that  of  hsema- 
tometra  or  may  be  primary,  and  in  this  case  it 
is  most  frequently  due  to  cancerous  ulceration. 
It  may  also  be  due  to  senile  endometritis  and  a 
sloughing  fibroid. 

Pyometra  may  be  present  even  with  a  patent 
cervical  canal. 

Treatment.  The  treatment  will  depend  on  the 
cause.  It  is  always  best  before  performing  the 
radical  abdominal  operation  for  carcinoma  of 
the  cervix  to  pass  the  sound  into  the  uterus  to 
ascertain  if  a  pyometra  is  present.  C.  B. 


DISEASES    OF    THE    OVARY 

Congenital   Defects 

Absence. — The  ovaries  may  be  absent  alto- 
gether or  on  one  side  only.  Cases  are  on  record 
where  an  ovary  was  present  on  one  side  and  a 
testicle  on  the  other.  Accessory  ovaries  have 
been  described.  They  usually  lie  on  the  line 
of  the  ovarico-pelvic  ligament,  outside  the 
normally  placed  organ.  Glendinning  states  that 
these  bodies  are  of  the  nature  of  fibro-adenoma 
probably  connected  with  the  Woolffian  tubules. 

None  of  these  anomalies  are  of  surgical 
importance. 

Misplacement. — An  ovary  may  lie  in  the  sac 
of  a  congenital  inguinal  hernia.  It  may  here 
be  accompanied  by  the  cervix  of  a  double 
uterus.  Such  congenitally  misplaced  ovaries 
have  become  inflamed  or  undergone  torsion. 

Variations  in  Size. — The  ovaries  vary  con- 
siderably in  size.  Occasionally  they  are  found 
twice  as  large  as  normal  without  being  diseased. 
These  "  giant  "  ovaries  do  not  give  rise  to 
symptoms. 

A  hard  sclerotic  state  is  sometimes  found 
which  has  been  attributed  to  chronic  fibrotic 
inflammation  ("  cirrhovsis  of  the  ovary," 
"  chronic  fibrotic  ovaritis  "),  but  there  is  no 
evidence  that  the  condition  is  due  to  inflam- 
mation. The  stroma  is  intensely  fibrous  and 
the  follicles  are  largely  absent  or  not  developed. 
These  "  cirrhotic  "  ovaries  are  sometimes 
associated  with  a  very  severe  and  intractable 
dysmenorrhoea,  and  they  have  often  been 
removed  on  this  account.  It  is  very  question- 
able, however,  if  the  ovaries  are  ever  the 
actual  seat  of  dysmenorrhoea. 

Recurring  attacks  of  monthly  pain  are  never 
seen  after  hysterectomy,  as  would  be  the  case 
if  '■  ovarian  "  dj'smenorrhoea  was  a  possibility, 
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and  there  is  every  reason  to  believe  that  these 
cases  would  be  better  treated  by  removal  of  the 
uterus. 

Inflammation 

Ooplioritis  or  "  ovaritis "  is  very  rarely 
jjrimary.  It  occasionally  happens,  however, 
that  the  corpus  hacmorrhagicum  formed  after 
dehiscence  of  the  follicle  becomes  infected 
(probably  by  intestinal  organisms)  and  sup- 
purates. 

Rare  examples  of  primary  ovarian  tubercu- 
losis or  streptothricosis  (actinomycosis)  are 
on  record. 

Much  more  commonly  oophoritis  is  secondary 
to  salpingitis.  In  acute  cases  the  latest  dehisced 
folUcle  becomes  infected.  An  ovarian  abscess 
is  thus  produced  which  may  communicate 
through  the  adherent  abdominal  ostium  of  the 
tube  with  the  cavity  of  a  pyosalpinx  (tubo- 
ovarian  abscess)  or  may  be  separate  from  it 
or  not  so  associated. 

An  ovarian  abscess  produces  a  considerable 
enlargement  of  the  ovary,  which,  adhering  to 
the  surrounding  structures,  tends  to  under- 
burrow  the  broad  ligament. 

In  chronic  salpingitis  the  ovaries  become 
surrounded  by  adhesions  (perioophoritis)  and 
undergo  peripheral  sclerosis.  As  a  result  the 
follicles  are  imable  to  dehisce,  and  one  or  more 
follicular  retention  cysts,  on  either  side,  may 
be  formed,  that  in  time  may  lead  to  the  dis- 
organization of  the  entire  organ.  Such  a  cyst 
may  communicate  with  the  cavity  of  a  hydro- 
salpinx, forming  a  typical  retort-shaped  swelling 
(tubo-ovarian  cyst). 

Symptoms.  The  symptoms  of  a  primary 
ovarian  abscess  are  very  obscure  until  it 
ruptures,  when  fulminant  peritonitis  is  set  up. 
Rupture  of  a  primary  ovarian  abscess  is  one  of 
the  abdominal  "  catastrophes  "  in  which  with 
few  or  no  premonitory  signs  a  patient  in  a  short 
time  is  in  the  throes  of  acute  "  peritonism." 

The  symptoms  and  physical  signs  of  ovarian 
inflammation  secondary''  to  salpingitis  are  similar 
to  those  produced  by  salpingitis  alone  (see  p.  1021 ) . 

Treatment.  The  treatment  of  a  primary 
soUtary  ovarian  abscess  is  removal  of  the 
affected  ovary  and  drainage  of  the  pelvis. 

Ovarian  inflammation  complicating  salpingitis 
is  dealt  with  by  salpingo-oophorectomy,  with  or 
without  the  removal  of  the  uterus  (see  p.  1022). 

New  Growths 

The  regions  of  the  ovary  and  testicle  stand 
apart  from  the  rest  of  the  body  as  areas  in 
which  are  normally  sequestered  certain  por- 
tions of  protoplasm  (the  generative  cells)  which 
maintain,  intact,  the  wide  growth  potential- 
ities of  the  primitive  blastomere.  Under  cir- 
cumstances of   which  we  know  nothing   these 


cells  (ova,  spermatoblasts,  and  their  pre- 
decessors and  derivatives)  may  originate  new 
growths,  in  which  may  be  reproduced,  either 
singly  or  combined,  all  the  tissue  types  met 
with   in   the   fully-developed   embryo   and  its 


coverings 


The  testicle  and  ovary  are  thus  the  natural 
seats  of  embryonic  cell  sequestration  and  tera- 
toma formation,  particularly  in  the  case  of 
the  ovary,  in  which  differentiation  from  the 
primitive  generative  cell  type  has  occurred  to  a 
less  degree  than  in  the  testicle.  Thus  it  comes 
about  that  an  organ  which  developmentally 
contains  neither  ectoderm  nor  endoderm  pro- 
duces some  of  the  largest  epithelial  neoplasms 
met  with  in  the  body,  and  that  nearly  all 
primary  ovarian  tumours,  if  examined  closely, 
will  be  found  to  exhibit  cell  and  tissue  types 
which    have    no    counterpart    in    the    normal 


organ. 

This  conception  of  the  role  played  by  the 
ovary  in  tumour  formation  must  be  borne  in 
mind  when  considering  the  complexity  of  tissue 
and  the  apparent  illogicality  of  ty^pe  that 
characterizes  ovarian  new  growths. 

Cysts.  —  The  cysts  of  the  ovary  may  be 
divided  into  those  derived  (1)  from  the  Graafian 
follicle,  (2)  from  certain  spaces  in  the  ovarian 
hilum,  the  remains  of  the  embryonic  meso- 
nephros,  and  (3)  those  that  originate  as  a  new 
growth  unconnected  with  a  previous  cavity. 
The  follicular  cysts  Avill  first  be  dealt  wdth. 

Follicular  Retention  Cysts.  The  presence  in 
the  ovary  of  small  cysts  due  to  failure  of  the 
follicles  to  dehisce  is  very  common.  When  a 
number  of  such  cysts  exist  the  ovary  becomes 
entirely  disorganized.  This  is  a  condition  often 
seen  in  chronic  salpingitis  with  perioophoritis 
(see  p.  1020). 

Solitary  ovarian  retention  cysts  may  attain 
a  considerable  size.  The  cavity  is  Hned  by  a 
cubical  or  flattened  epithelium  according  to 
the  size  of  the  cyst,  and  the  contents  are  of 
watery  consistency  and  give  the  mass  a  semi- 
translucent  appearance. 

Lutein  Cysts.  The  corpus  luteum  may  be- 
come cystic.  These  cysts  are  of  peculiar  interest 
because  they  bear  some  unknown  relation  to 
malignancy  of  the  trophoblast,  being  present 
in  a  large  proportion  of  cases  of  chorio-car- 
cinoma  and  malignant  vesicular  mole.  In 
appearance  they  are  similar  to  the  ordinary 
retention  cysts,  but  microscopically  the  cavity 
is  lined  by  lutein  cells. 

Ovarian  Blood  Cysts.  The  haemorrhage  into 
the  follicle  after  dehiscence  may  be  excessive. 
In  some  cases  it  is  poured  out  into  the  peritoneal 
cavity  in  quantities  sufficient  to  produce  signs 
of  severe  internal  bleeding. 

In  other  cases  it  accumulates  in  the  foUicle, 
and  distends  the  ovarian  tissue  over  it  until  a 


it 


vi'. 


i 


gi>> 


Uii 


GYNAECOLOGY 


1015 


OVARIAN  CYSTS 


blood  cyst  as  large  as  an  orange  may  result. 
Rupture  may  then  occur,  ^^-ith  further  bleeding 
into  the  peritoneal  cavity. 

Cysts  of  the  Ovarian  Hilus.  Cysts  derived 
from  the  remains  of  the  mesonephros  may  be 
unilocular  or  multilocular,  most  commonly  the 
latter.  The  tumour  originates  in  the  mes- 
oophoron  and,  invading  the  ovary  on  the  one 
side  and  the  broad  ligament  on  the  other, 
expands  these  structures  over  it.  The  contents 
of  the  cyst  are  a  clear  fluid  and  the  lining 
epithelium  is  of  the  short  columnar  type.  These 
cysts  are  said  to  be  particularly  prone  to  the 
germination  of  intracystic  papillomata  of  a 
malignant  or  semi-malignant  character.  Their 
surface,  Avhen  many  locuU  are  present,  is  bul- 
lous and  semi-translucent,  except  when  the 
cavities  are  filled  with  intrac3^stic  growth.  In 
this  case  the  tumour  appears  more  or  less  solid, 
and  sprouting  through  its  outer  wall  are  seen 
warty-looking  nodules. 

We  now  pass  on  to  the  neoplastic  cysts,  of 
which  there  are  three  main  tj^es. 

Cyst-Adenoma.  This  is  the  typical  ovarian 
C3'stoma.  It  arises  at  all  ages,  and  may  attain 
a  huge  size.  The  wall  of  the  cyst  is  composed 
of  the  stretched  tunica  albuginea  of  the  ovary 
and  has  a  characteristic  bluish-white  appear- 
ance. Enclosed  in  it  are  a  number  of  loculi  of 
various  sizes  containing  a  mucinoid  material 
of  different  degrees  of  viscidity.  The  smaller 
loculi  are  lined  by  a  very  perfect  columnar- 
celled  epithelium,  but  in  the  larger  this  gets 
flattened  or  disappears  altogether. 

Many  solid  areas  exist  which  microscopically  , 
show  a  number  of  spaces  hned  by  a  luxuriant 
epithelium  lying  in  a  loose  and  cellular  con- 
nective tissue.  The  growi.h  is  moderate  in  rate ; 
from  two  to  five  years  being  required  to  form 
a  mass  large  enough  to  fill  the  peritoneal  cavity 
up  to  the  costal  margin. 

Dermoid  Cysts.  A  dermoid  cyst  is  usually 
unilocular.  The  cavity  is  filled  with  a  fatty 
material  in  which  is  incorporated  a  quantity  of 
pale-coloured  hair.  Projecting  into  the  cyst 
cavity  is  the  so-called  embryonic  area,  a  mass 
of  tissue  covered  by  a  coarse  skin  Mith  much- 
exaggerated  sebaceous  glands  and  numerous 
hair  follicles,  beneath  which  a  number  of  tissue 
types  are  found,  including  bone,  muscle, 
cartilage  and  so  forth.  Projecting  into  the 
cyst  cavity  from  the  embryonic .  area  are  fre- 
quently found  one  or  more  well-formed  teeth. 
Ovarian  dermoids,  like  other  endogenous  tera- 
tomata,  appear  most  frequently  between  twenty 
and  thirty  years  of  age. 

Compound   Ovarian   Teratoma.     These   cysts 
are    much    less    common    than    the    dermoid. 
They  are  multilocular,  with  large  areas  of  solid   [ 
tissue.     The     loculi     are     lined     by     different 
varieties  of  epithelium,  some  presenting  typical   i 


'  skin  with  well-marked  vernix  caseosa,  others  a 
mucous  membrane,  and  others  columnar  ciliated 
epithelium  like  that  of  the  trachea.  In  the 
solid  portions  of  the  growth  are  massed  to- 
gether in  indefinite  arrangement  everj^  type  of 
!  tissue  known  in  the  embryo,  down  to  tropho- 
blast  and  chorionic  mesoderm. 

In  rare  cases,  projecting  into  one  of  the  cyst 
cavities,  is  the  more  or  less  well-formed  hinder 
portion  of  a  foetus. 

These  tumours  are  of  the  greatest  interest  as 
shoMdng  a  definite  attempt  at  parthenogenesis 
on  the  part  of  certain  of  the  ovarian  cells. 

Intracystic  Papillomata  and  Malignant  Ovarian 
Cysts.  A  considerable  proportion  of  ovarian 
'  cysts  are  malignant.  The  malignancy  may  arise 
!  in  any  or  all  of  the  tissues  composing  the  cyst, 
but  in  the  larger  proportion  it  is  the  epithelium 
lining  the  loculi  that  takes  upon  itself  unbridled 
growth. 

The  commonest  type  of  proliferation  is 
papillomatous.  Papillomata  are  often  found 
in  the  cavities  of  cysts,  but  not  all  of  them  are 
!  mahgnant.  Hard  flat-topped  warts  are  seen, 
in  which  the  protuberance  is  mainly  made  up 
of  dense  fibrous  tissue.  These  produce  no 
results. 

More  serious  are  the  villous-like  papillomata, 
in  which  a  series  of  branching  connective-tissue 
stalks  are  seen,  covered  by  a  columnar  epithe- 
lium, varying  in  thickness  from  a  single  row  of 
cells  to  large  heaped-up  masses.  No  hard  and 
fast  line  can  be  drawn  between  innocency  and 
malignancy  in  these  cases.  When  the  epithelium 
is  single-layered  complete  malignancy  is  absent, 
but,  nevertheless,  these  growths,  if  they  break 
thiough  the  cyst  wall,  produce  peritoneal 
implantations.  It  is  in  cysts  of  this  type  that 
the  remarkable  phenomena  of  spontaneous 
disappearance  of  the  secondary  nodules  after 
removal  of  the  primary  is  occasionally  met 
with. 

When  the  epithelium  is  many-layered  the 
cyst  is  malignant,  for  though  metastasis  by 
the  blood  or  Ij^mph  streams  does  not  occur, 
the  peritoneal  implantations  are  persistent  and 
cause  death. 

Papillomatous  cysts  are  usually  stated  to 
be  derived  from  the  mesonephric  remains 
situated  in  the  hilus  of  the  ovary,  but  any 
cyst  containing  an  epithehal  lining  may  form 
intracystic  papillomata. 

Besides  the  papillomatous  types  of  malignancy 
or  semi-malignancy,  solid  carcinomatous  masses 
presenting  an  alveolar  or  tubular  structure  are 
often  found  incorporated  with  the  substance  of 
the  tumour.  These  masses  are  very  rapid  in 
gro\\i}h  and  malignant  in  character,  and  meta- 
stasize in  the  typical  manner  of  a  carcinoma. 
Secondary  nodules  in  the  pleurae  and  lungs  are 
very  common. 
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The  ovary  is  a  favourite  site  for  metastatic 
carcinoma,  especially  of  the  bowel,  stomach  or 
gall  bladder.  Large  tumours  are  formed,  which 
are  in  part  cystic,  owing  to  inclusion  of  dropsical 
follicles  in  the  new  growth. 

Mahgnant  disease  of  other  types  is  also  met 
Avith.  Thus  sarcoma  and  endothelioma  occur, 
forming  large  and  rapidly  growing  tumours. 

Dermoid  cysts  rarely  become  malignant,  but 
examples  of  squamous-celled  carcinoma  de- 
veloping from  the  embryonic  area  are  on 
record. 

Multilocular  teratomata  (or  "  embryomata  "), 
on  the  contrary,  often  undergo  malignant 
degeneration,  the  type  of  the  growth  being  very 
variable.  Thus  only  one  cell  type  of  the  many 
contained  in  the  teratoma  may  be  at  fault, 
a  carcinoma,  sarcoma,  endothelioma  or  chorion 
e})ithclioma  resulting.  In  other  cases  many  or 
all  of  the  tissue  types  represented  in  the  teratoma 
appear  to  develop  malignancy,  so  that  the  meta- 
static nodules  i^resent  the  same  diversity  of 
tissues  that  characterize  the  original  tumour. 

Lastly,  may  be  mentioned  the  very  interesting 
malignant  colloidal  cyst,  in  which  is  produced 
an  intracystic  cell  growth  rapidly  degenerating 
into  a  colloidal  substance.  These  cysts  rupture 
spontaneously  and  the  colloid-producing  growth 
becomes  implanted  in  the  peritoneum,  from 
whence  large  quantities  of  the  substance  are 
poured  into  the  peritoneal  cavity  ("  pseudo- 
myxoma peritonei  ").  Though  the  colloid 
material  may  be  removed  the  colloid-forming 
tissue  is  diffused  over  the  peritoneum  and  cannot 
be  extirpated.  The  abdomen  refills  in  about 
six  months. 

Solid  Ovarian  Tumours 

Papillomata.  The  germinal  epithelium  cover- 
ing the  surface  of  the  ovary  may  develop 
papillomata.  These  may  take  the  form  of  a 
hard  racemose  mass  chiefly  composed  of  con- 
nective tissue,  or  may  assume  a  villous  appear- 
ance. The  first  type  is  innocent,  but  the  second 
grows  luxuriantly,  forms  a  large  mass  and 
early  gives  rise  to  secondary  nodules  on  the 
peritoneum  -vnth  marked  ascites. 

These  growths  are  very  interesting,  because 
in  them,  much  more  than  in  the  case  of  intra- 
cystic papillomata,  the  removal  of  the  primary 
growths  is  apt  to  be  followed  by  spontaneous 
disappearance  of  the  peritoneal  nodules. 

Fibromata.  The  ovary  originates  large  fibro- 
mata, either  as  a  diffuse  overgroANth  of  the 
stroma,  or  as  a  local  encapsuled  proliferation. 
These  latter  are  possibly  developed  from  the 
corpora  fibrosa  or  follicular  scar  masses. 

Ovarian  fibromata  are  not  malignant,  though 
a  degree  of  hydroperitoneum  often  accom- 
panies them.  They  grow  comparatively  slowly 
and  give  rise  to  no  sj^mptoms  at  first. 


Myornata.  Myomata  of  the  ovary  are  rare. 
They  occur  chiefly  in  the  ovarico -uterine 
ligament  and  are  derived  from  certain  of  the 
muscle  fibres  that  pass  out  from  the  side  of 
the  uterus  towards  the  ovarian  hilum, 

Carcinomata.  Carcinoma  developing  in  a 
cystoma  has  already  been  considered. 

Primary  solid  carcinomata,  either  of  tubular 
or  alveolar  character,  also  occur. 

Secondary  carcinoma  of  the  ovary  is  common, 
especially  in  relation  to  primary  groAvths  of 
the  intestine,  stomach  or  gall  bladder.  The 
growths  are  bilateral  and  often  partly  cystic. 
They  attain  a  large  size  and  not  infrequently 
their  secondary  nature  is  entirely  overlooked 
by  the  surgeon. 

Surface  deposits  of  secondary  carcinoma  also 

!   occur,   producing   a   nodular   condition   of  the 

ovary.     This  has  been  pointed  out  by  Sampson 

I   Handley  as  especially  common  with  mammary 

I   growths. 

Endotheliomata    and    Sarcoviata.     A     great 

!   variety  of  malignant  connective  tissue  growths 

t   of  the   ovary  occur,  many  of  Avhich  have  not 

been  classified.     Secondary  sarcoma  is  known, 

especially    in    relation    to    melanotic   primary 

growths. 

Symptoms  of  Ovarian  Tumonrs 

Ovarian  Cysts.  An  innocent  cyst  of  the  ovary 
gives  rise  to  no  early  symptoms.  It  lies  at  first 
on  the  side  from  which  it  grows,  but  as  it  en- 
larges it  usually  gets  directly  behind  the  uterus, 
so  that  by  the  time  it  rises  up  into  the  abdomen 
its  position  is  practically  central.  Percussion 
gives  a  dull  note  in  nearly  all  cases. 

Fluctuation  is  present,  but  a  fluid  thrill  is  only 
obtained  if  the  cyst  is  uni-  or  pauci-locular,  and 
if  the  contents  be  not  viscid.  Large  cysts  often 
cannot  be  felt  from  the  vagina. 
1  Symptoms,  when  they  appear,  are  due  to  : 
I  (1)  bulk,  (2)  pressure,  (3)  torsion,  (4)  inflam- 
i  mation,  (5)  rupture  and  (6)  malignant  degenera- 
'  tion. 

1.  Bulk.  Cysts  of  huge  dimensions  produce 
invalidism  by  sheer  weight.  Respiration  is 
interfered  with  and  the  legs  may  be  swoUen 
with  oedema.  Ovarian  cachexia  is  typically 
present  in  these  cases,  the  patient  looking 
extremely  wasted  and  ill,  while  the  abdomen  is 
of  immense  size. 

2.  Pressure  symptoms  are  present,  not  only  in 
'  very  large  tumours,  but  also  in  those  of  small 

size  when  impacted  in  the  pelvis. 

Impacted  cysts  are  usually  adherent,  else  they 
would  rise  out  of  the  pelvis.  The  bladder  is 
obstructed  and  retention  results,  and  the  bowel 
or  even  the  ureters  may  be  injuriously  pressed 
upon.  The  uterus  is  forced  forw-ards  against 
the  pubis  and  a  tense  fluctuating  mass  occupies 
the  pelvis  behind  it.     Much  pain  is  occasioned 
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when  the  cyst  is  very  tightly  wedged  in  the 
pelvis. 

3.  Torsion.  Axial  rotation  of  the  pedicle  of 
an  ovarian  cyst  produces  violent  symptoms. 
The  pain  is  severe  and  often  paroxysmal  at  first. 
The  cyst  enlarges  rapidly  from  effusion  of 
serum  and  blood  into  its  cavity.  The  abdomen 
becomes  distended  and  rigid  and  fever  supervenes 
as  peritonitis  is  set  up  around  the  semi-necrotic 
cyst  wall. 

Untreated,  many  of  these  cases  would  end  in 
death,  others,  however,  terminate  in  encyst- 
ment  of  the  partly  necrotic  cyst  by  peritoneal 
adhesions,  with  complete  subsidence  of  the 
symptoms.  Such  cysts,  when  removed  later,  are 
found  the  subject  of  universal  adhesion. 

4.  Inftammation.  Torsion  of  a  cyst  is  fol- 
lowed by  inflammation  and  adhesion.  Besides 
this,  infection  may  occur  in  other  ways.  Thus 
damage  may  be  followed  by  inflammation, 
especially  in  the  case  of  a  dermoid  compHcat- 
ing  labour,  in  which  it  has  been  crushed  by 
the  passage  of  the  child's  head.  Spontaneous 
inflammation  also  occurs,  probably  by  infection 
from  the  intestinal  organisms,  such  as  B.  coli 
commune  or  streptococcus  faecalis,  but  B.  typho- 
sus has  been  recovered  from  such  cysts  after 
enteric  fever.  An  inflamed  cyst  as  a  rule 
becomes  acutely  tender,  and  signs  of  local 
peritonitis  are  present.  If  suppuration  occurs 
the  fever  is  high  and  intermittent,  and  the 
patient  presents  a  toxic  and  wasted  appearance. 
There  may  be  singularly  little  pain  in  some 
of  these  cases. 

5.  Rupture .  Rupture  of  a  cyst  may  be 
due  to  trauma  or  may  occur  spontaneously. 
Its  results  vary.  Simple  serous  contents  are 
rapidly  absorbed  "\^•itllout  symptoms.  Mucinoid 
material  sets  up  local  peritonitis  and  becomes 
encysted.  The  contents  of  a  dermoid  are 
more  irritant,  while  if  the  cyst  be  infected 
beforehand,  violent  peritonitis  is  at  once  set  up. 
Rupture  also  occurs  spontaneously  as  a  result 
of  intracystic  papillomatous  growth.  Hydro - 
peritoneum  then  develops  very  rapidly,  and  in 
a  short  time  the  peritoneum  is  studded  over 
mth  secondary  epithelial  implantations.  Co- 
incidently  the  patient  begins  to  w^aste  markedly, 
though  as  a  rule  there  is  but  little  pain  at 
first. 

6.  Malignant  Degeneration.  The  development 
of  malignant  disease  in  an  ovarian  cyst  produces 
rapid  growth,  and  often  considerable  pain.  As 
soon  as  the  neoplasm  has  penetrated  beyond 
the  bounds  of  the  cyst  wall,  secondary  growths 
in  the  omentum,  liver  and  the  surface  of  the 
peritoneum  generally  appear,  together  with 
ascites.  On  examination  of  the  abdomen 
several  irregular  tumours  may  be  made  out, 
while  from  the  vagina  the  main  mass  appears 
fixed  in  the  pelvis. 


The  patient  wastes  rapidly  and  rarely  survives 
more  than  a  few  months.  A  similar  condition 
of  rapid  ascites  and  wasting  is  seen  with 
the  semi -malignant  papillomatous  cysts  already 
described. 

Of  great  interest  are  the  proliferating  colloidal 
cysts  previously  referred  to,  which  on  ruptur- 
ing fill  the  abdominal  cavity  wdth  a  substance 
like  "  size."  This  material,  if  evacuated  by 
operation,  re-forms  again  from  colloid-produc- 
ing secondary  peritoneal  growths  which  are 
irremovable.  Cases  are  known  in  Avhich  the 
abdomen  has  been  thus  emptied  several  times 
within  the  space  of  a  few  years,  for  reaccumu- 
lation  takes  place  comparatively  slowly. 

Solid  Tumours.  The  symptoms  of  the  solid 
tumours  of  the  ovary  are  very  similar  to  those 
of  the  cysts. 

Fibromata  grow  slowly  and  unless  torsion 
occurs  are  usually  discovered  by  their  bulk 
alone  or  by  pressure  symptoms  on  the  bladder 
or  other  organs. 

The  sarcomata  and  endotheliomata  grow 
rapidly  and  give  rise  to  pain  and  severe  pressure 
sj^mptoms.  Both  are  associated  with  the 
presence  of  free  peritoneal  fluid,  as  are,  in  a 
lesser  degree,  the  fibromata.  All  varieties  of 
solid  ovarian  tumours  are  constantly  con- 
founded with  uterine  myomata.  It  should  be 
borne  in  mind  that  "  fibroids  "  never  cause 
ascites,  and  that  free  fluid  and  amenorrhoea  or 
scanty  menstruation  are  in  favour  of  an  ovarian 
growth. 

Diagnosis 

Ovarian  tumours  have  to  be  distinguished 
from  those  arising  in  the  adjacent  organs  and 
parts.  The  distinction  between  ovarian  and 
broad-ligament  cysts  will  be  considered  later 
(see  p.  1026). 

Uterine  enlargements,  especially  those  due 
to  pregnancy  and  myomatous  growths,  may 
mimic  ovarian  tumours.  The  diagnosis  rests 
firstly  on  proving  by  examination  that  the 
uterus  can  be  felt  apart  from  the  tumour.  If 
this  is  impossible  a  uterine  origin  of  the  swelling 
cannot  be  excluded. 

In  pregnancy  certain  typical  signs  and 
symptoms  are  present  which  should  distinguish 
it.  A  hydramniotic  uterus  may  feel  just  like 
a  cyst.  In  this  connection  it  may  be  remarked 
that  ovarian  cysts  do  not  cause  amenorrhoea 
unless  bilateral,  and  entirely  destroying  both 
ovaries.  Such  growths  are  nearly  always 
malignant.  Doubtful  cases  should  be  examined 
under  an  ansesthetic. 

Uterine  myomata  are  sometimes  indistin- 
guishable from  ovarian  tumours,  especially 
the  ovarian  fibromata.  A  "  fibroid  "  of  the 
uterus  usually  gives  rise  to  menorrhagia,  but 
Avith  ovarian  cysts  the  monthly  loss  is  as  a 
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rule  scanty.  The  distinction  is  not  of  niucli 
practical  importance,  because  the  treatment  in 
either  case  is  removal. 

Tubal  disease,  especially  hydrosalpinx,  may 
simulate  ovarian  growths.  The  distinction 
may  be  impossible.  In  either  event  an  opera- 
tion is  indicated. 

Hydronephrosis  closely  simulates  an  ovarian 
cyst  when  the  cystic  kidney  extends  far  dowai- 
"svards.  The  mass  is,  however,  markedly  uni- 
lateral, begins  in  the  loin  and  may  extend  under 
the  ribs.  Moreover,  the  resonance  of  the  colon 
may  be  detected  over  it. 

Pancreatic  cysts  are  resonant  in  front,  more 
or  less,  and  do  not  extend  into  the  pelvis. 

Retroperitoneal  cysts  are  also  resonant  in 
front,  whereas  an  ovarian  cj^st  is  nearly  always 
dull. 

In  regard  to  their  accidents  and  degenerations, 
ovarian  cysts  and  tumours  may  simulate  several 
conditions.  Thus  the  resemblance  between 
axial  rotation  and  ruptured  tubal  gestation 
and  acute  salpingitis  has  been  referred  to 
already. 

Malignant  ovarian  cysts  and  tumours  are 
often  mistaken  for  myoniata  of  the  uterus, 
from  their  painless  nodular  feel  and  the  fact 
that  the  uterus  is  often  indissolubly  adherent 
to  them.  The  history  is  short,  however,  in 
these  cases,  menorrhagia  is  absent  as  a  rule, 
and  there  is  evidence  of  free  fluid  in  the 
peritoneal  cavity. 

Bilateral  ovarian  malignancy,  by  reason  of 
the  rapid  increase  in  the  size  of  the  abdomen, 
and  the  fact  that  the  menses  may  have  ceased 
from  destruction  of  the  ovarian  substance,  has 
been  mistaken  for  pregnancy,  the  nodules  felt 
per  abdomen  having  been  misinterpreted  as 
parts  of  the  foetus. 

An  over-distended  bladder  has  often  been 
mistaken  for  an  ovarian  cyst  for  want  of  the 
use  of  a  catheter. 

Ascites  is  often  thus  confounded,  and  con- 
versely the  enlargement  due  to  an  ovarian  cyst 
may  be  mistaken  for  free  fluid  in  the  peritoneal 
cavity. 

In  simple  cases  the  distinction  is  easy,  for  a 
cyst  is  dull  on  percussion  in  front,  while  in  ascites 
the  dullness  is  limited  to  the  flanks. 

When  fluid  in  the  peritoneum  is  encysted,  as 
in  some  cases  of  tubercular  peritonitis  and  other 
inflammatory  conditions,  the  diagnosis  is  more 
difficult,  for  the  flanks  may  be  resonant.  The 
front  of  the  abdomen  is  only  patchily  dull, 
hoAvever,  unlike  the  defined  area  of  loss  of 
resonance  that  characterizes  an  ovarian  cyst. 
Finally  free  fluid  and  a  cyst  may  coexist. 

Many  cases  of  papillomatous  ovarian  cysts 
have  been  repeatedly  tapped  under  the  delusion 
that  the  ascitic  condition  was  due  to  cirrhosis 
of  the  liver. 


Treatment 

It  will  be  noted  that  the  diagnosis  of  an 
ovarian  tumour  is  somewhat  difficult.  Fortu- 
nately this  is  not  a  matter  of  much 
moment,  because  practically  all  of  the  condi- 
tions wliich  simulate  it  so  closely  as  to  be 
indistinguishable  call  for  the  same  treatment, 
namely— abdominal  section.  The  rule  that  all 
ovarian  cysts  should  be  operated  upon  has  of 
late  years  been  still  further  supported  by  the 
ascertained  fact  that  a  considerable  proportion 
of  these  tumours  are  mahgnant,  or  are  Hable 
to  become  so. 

Ovariotomy  may  be  an  extremely  simple 
operation,  but,  on  the  other  hand,  the  removal 
of  a  densely  adherent  or  malignant  cyst  may 
be  very  formidable  or  quite  impossible. 

The  incision  should  be  central,  and  on  opening 
the  abdomen  the  character  of  the  tumour 
should  be  explored  with  the  hand.  The  practice 
of  tapping  these  cysts  has  largely  fallen  into 
disuse,  because  many  being  multilocular  are 
not  readily  evacuated  thus,  and  moreover  there 
is  the  risk  of  disseminatuag  malignant  cells  in 
the  event  of  this  contingency.  Tapping  should 
therefore  be  reserved  for  unilocular  cysts  of 
obvious  innocency,  in  which  the  contents  are 
a  thin  fluid.  Dermoids,  teratomata,  mucinoid 
cysts  or  those  suspicious  of  mahgnancy  should 
be  removed  whole,  as  is  of  course  the  case 
with  inflamed  or  supj)uratory  tumours.  The 
pedicle  of  an  ovarian  cyst  consists  of  the 
ovarian  hilus  and  the  ovarico-pelvic  and  ovarico- 
uterine  ligaments.  The  tube  is  also  pulled 
into  the  pedicle  in  many  cases.  These  may 
be  stretched  into  a  narrow  cord  or  may  be 
represented  by  a  sheet  of  tissue. 

In  the  first  case  simple  transfixion  and 
ligature  in  halves  in  the  old  classic  manner  Mill 
suffice,  but  in  the  second  several  ligatures  in 
chain  will  be  required. 

In  any  case  it  is  best  first  to  clamp  the  pedicle 
temporarily  with  two  or  more  forceps,  and 
having  removed  the  tumour  to  replace  these  by 
ligatures.  The  tube  should  be  spared  if  the 
opposite  ovary  be  healthy  and  the  cyst  not 
mahgnant.  If  the  C3^st  be  suspected  of  malig- 
nancy the  uterus  should  be  removed  also, 
together  with  the  opposite  appendage. 

Adhesions  should  be  dealt  with  as  far  as 
possible  before  the  cyst  is  tapped  or  lifted  out 
of  the  abdomen.  The  omentum  and  colon  are 
the  parts  most  commonly  requiring  separation. 

Universally  adherent  cysts  can  usually  be 
removed  after  patient  and  careful  separation, 
but  occasionally  this  is  impossible  without 
gravely  wounding  the  adjacent  bowel  and 
mesenteries.  In  such  a  case  the  surgeon 
should  evacuate  the  contents,  if  this  be  feasible, 
and  should  then  deliberately  suture  up  the  hole 
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in  the  cyst  and  close  the  wound.  When  the 
cyst  subsequently  refills  it  must  be  tapped  at 
intervals  as  occasion  requires.  An  irremovable 
suppurating  cyst  should  be  opened,  stitched  to 
the  parietal  wound  and  drained.  In  the  case 
of  a  malignant  cyst  it  sometimes  happens  that 
any  attempt  to  free  it  from  the  structures  to 
which  it  is  adherent  is  followed  at  once  by 
profuse  bleeding.  Under  such  conditions  it 
behoves  the  surgeon  carefully  to  consider 
whether  it  is  worth  whOe  to  make  an  attempt  to 
remove  it  before  any  manipulations  are  begun, 
for  in  these  cases,  having  once  started,  it  may 
be  impossible  to  stop  on  account  of  the  bleeding. 
Where  obvious  secondary  groAvths  in  the 
omentum  and  peritoneum  are  present  the  ques- 
tion of  the  propriety  of  removing  the  primary 

j       tumour  is  again  a  matter  for  consideration. 

!  In  papillomatous  cysts  in  which  the  secondary 

nodules  are  small  and  the  primary  growth 
easily  removable  the  removal  is  justifiable, 
because  occasionally  these  implantations  spon- 
taneously disappear.  Where,  however,  the  cyst 
is  fixed  and  the  growth,  both  in  it  and  in 
the  secondaries,  is  massive  in  character,  the 
operation  should  be  desisted  from. 

In  semi-solid  or  soHd  bilateral  tumours 
suggestive  of  malignancy  a  careful  search 
should  be  made  for  a  primary  groA^-th  in  the 
bowel,  stomach  or  gall  bladder.  If  such  is 
found  and  it  is  easily  removable  both  it  and 
the  secondary  tumours  should  be  extirpated, 
for  although  of  course  the  ultimate  outlook  in 
such  a  case  is  not  good,  none  can  foretell  the 
vagaries  of  malignant  disease. 

If  the  primaty  growth  be  irremovable  the 
ovarian  tumours  should  still,  if  possible,  be 
removed  to  relieve  the  patient  of  the  pressure 
symptoms  and  other  distress  caused  by  them. 

Ovarian  Gestation 

Fertilization  and  grafting  of  the  ovum  in 
the  Graafian  folhcle  is  an  uncommon  event. 
The  oosperm  burrows  into  the  substance  of 
the  ovary  so  that  the  gestation  sac  lies  out- 
side the  follicular  cavity.  Its  further  progress 
varies.  In  most  cases  early  rupture,  either 
into  the  folhcle  or  on  the  ovarian  surface, 
takes  place,  in  both  cases  with  profuse  intra- 
peritoneal haemorrhage.  Occasionally  it  would 
appear  that  the  gestation  proceeds  to  term 
encapsuled  by  the  stretched  ovary. 

Diagyiosis.  The  signs  and  symptoms  are 
indistinguishable  from  those  of  the  much 
commoner  tubal  gestation  (see  p.  1023). 

Treatment.  Immediate  operation  is  called 
for.  The  ovary  being  found  at  fault,  it  must  be 
removed  vnth.  or  without  the  tube,  according 
to  the  state  of  the  latter.  A  living  ovarian 
gestation  which  has  proceeded  to  the  later 
months  could  probably  be  removed  with  far 


greater  ease  than  would  be  the  case  in  primary 
tubal  pregnancy. 

Acquired  Displacement  of  the  Ovary 

Prolapse  of  the  ovary  may  occur  by  reason  of 
abnormal  weight  or  on  account  of  a  relaxed 
condition  of  the  structures  suspending  it. 

As  regards  the  first  of  these,  all  ovarian 
tumours  when  small  tend  to  gravitate  into  the 
pehas,  dermoids  in  particular,  on  account  of 
their  high  specific  gravity.  Laxity  of  its 
suspensory  apparatus  is  most  commonly  seen  in 
parous  women  and  is  then  the  legacy  of  child- 
bearing. 

An  ovary  prolapsed  into  Douglas's  i^ouch  gives 
rise  to  dyspareunia,  especially  if  it  is  also  the 
seat  of  adhesions  secondary  to  salpingitis,  as  is 
often  the  case.  Dragging  pain  in  the  groin 
regions  may  also  be  present.  Many  ovaries 
lying  in  the  recto -uterine  pouch,  however,  give 
rise  to  no  symptoms. 

Treatment.  If  the  ovary  is  diseased  as  well 
as  prolapsed  it  must  be  treated  operatively. 

An  apparently  unenlarged  organ,  giving  rise 
to  few  or  no  symptoms,  should  be  let  alone. 
If,  however,  pain  demands  interference  the 
ovarico -uterine  ligament  may  be  shortened 
through  an  abdominal  incision.  The  uterus  is 
often  retroverted  in  these  patients,  and  in  this 
case  intraperitoneal  shortening  of  the  round 
ligaments  suspends  both  uterus  and  ovaries. 

V.  B. 
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Congenital  Defects 

Absence. — One  or  both  tubes  may  be  absent 
altogether  or  merely  represented  by  a  segment 
of  their  normal  course.  If  both  tubes  are  thus 
absent  or  defective  the  individual  is  sterile. 
Abnormalities  or  absence  of  the  uterus  and 
ovaries  frequently  coexist. 

Accessory  Ostia.  —  An  accessory  abdominal 
ostium  forming  a  little  anemone-like  projection 
on  the  free  surface  of  the  tube  is  not  uncommon. 
As  many  as  two  may  be  found  on  one  tube. 
The  clinical  interest  of  these  remains  of  the 
three  coelomic  ostia  of  the  MuUerian  duct  arises 
from  the  occasional  formation  of  cysts  derived 
from  them.  Such  cysts  are  attached  to  the 
outer  part  of  the  tube,  are  monolocular  and 
rarely  attain  a  large  size  or  give  rise  to  symptoms. 

Inflammation 

Pathology. — Salpingitis  is  due,  in  the  majority 
of  cases,  to  infection  spreading  from  the  uterine 
cavity.  All  infected  states  of  the  endometrium 
may  give  rise  to  salpingitis.  It  is  therefore 
seen  as  a  complication  of  gonorrhoea,  septic 
miscarriage  or  labour,  operative  procedures  on 
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the   uterine    cavity,    and    breaking -do  avii    new 
growths  there. 

Exceptionally  salpingitis  may  be  due  to 
infection  spreading  from  other  organs  in  the  j 
peritoneal  cavity,  such  as  the  appendix.  Most  ' 
rarely  of  all  the  inflammation  begins  de  novo 
in  the  tube.  Thus  a  hsematosalpinx  due  to 
tubal  gestation  or  menstrual  reflux  may  sup- 
purate, Avhile  tubercular  salpingitis  is  as  a  rule 
a  primary  lesion. 

The  most  virulent  forms  of  salpingitis  follow 
septic  labour  or  miscarriage.  From  them 
streptococci  are  isolated. 

Gonococcal    infection    also    produces    severe 
results  as  regards  the  tube,  suppuration  nearly  : 
always  resulting.     The  gonococcus,  however,  is   i 
not  very  virulent  in  the  peritoneum,  and  hence   ' 
the  suppuration  is  confined  to  the  tube  as  a  rule. 

In  many  old-standing  cases  of  pyosalpinx  the 
pus  is  extremely  foetid.  Such  pus  is  often 
sterile,  the  organisms  that  were  responsible  for 
the  process  having  perished.  From  similar 
cases  cultures  of  staphylococcus  or  B.  coli 
commune  may  be  recovered.  These  usually 
represent  a  secondarj^  infection.  | 

The  histological  changes  in  salpingitis  vary. 
In  very  acute  cases  the  lining  of  the  tube  is 
necrotic.  In  suppurative  cases  the  plicae  are 
the  seat  of  leucocytal  invasion  and  the  epithelium 
is  irregular  in  parts  and  desquamated.  In  old-  j 
standing  cases  enormous  thickening  of  the  wall 
may  be  seen.  This  is  due  partly  to  oedema,  partly 
to  fibrosis,  but  in  some  cases  there  is  probably  a 
prohferation  of  the  muscle  fibres.  The  epi-  j 
thelium  lining  the  tube  is  hypertrophic  and 
greatly  convoluted,  so  that  the  plicae  have 
become  papillary  and  a  cross  section  has 
a  markedly  adenomatous  appearance.  In  a 
hydrosalpinx  the  wall  is  represented  by  attenu-  i 
ated  fibres  and  a  single  layer  of  somewhat 
flattened  epithelium,  with  here  and  there 
remains  of  one  of  the  plicae.  Tubercular 
salpingitis  exliibits  well-marked  giant  cells  and 
excessive  interstitial  hypertrophy  of  the  tube  ! 
wall. 

Suppurative  Salpingitis. — In  the  acutest  form 
of  suppurative  salpingitis  no  closure  of  the 
abdominal  ostium  occurs,  and  the  pus  formed 
in  the  tube  runs  straight  out  into  the  peritoneal 
cavity,  where  it  may  become  loculated  or  spread 
diffusely  over  the  whole  peritoneum. 

These  cases  are  fulminant  in  onset,  Avith 
severe  abdominal  pain  and  rigidity,  fever  and 
other  signs  of  acute  jjeritonitis.  No  tumour  is 
formed  unless  the  pus  becomes  encysted. 

Pyosalpinx.  —  In  all  the  lesser  degrees  of 
salpingitis  the  abdominal  ostium  of  the  tube 
quickly  becomes  occluded  and  the  inflammatory 
products  accumulate  in  the  lumen.  If  sup- 
puration is  taking  place  a  pyosalpinx  is  the 
result. 


The  mass  formed  by  a  pyosalpinx  varies  in 
size  and  consistency.  When  large  the  wall  is 
thin,  but  in  other  cases  great  thickening  of  the 
tube  occurs,  with  but  little  distension  of  its 
lumen. 

It  is  important  to  bear  in  mind  that  the 
swelling  clinically  apparent  in  any  salpingitis 
is  a  conglomerate,  of  which  the  tubal  enlarge- 
ment is  only  a  part,  the  rest  being  made  up  of 
the  thickened  mesosalpinx,  adherent  omentum, 
appendices  epiploicae  and  bowel  and  peritoneal 
exudate. 

The  symptoms  are  similar  to  those  of  the 
fulminant  cases,  but  less  severe,  and  after  the 
lapse  of  a  few  days  a  definite  mass  is  formed 
lying  to  one  side  of  and  behind  the  uterus.  In 
the  case  of  bilateral  disease  the  entire  back  of 
the  uterus  is  surrounded,  because  the  distended 
tubes  curl  backwards,  inwards  and  downwards 
towards  the  floor  of  Douglas's  pouch. 

Non-suppurative  Salpingitis. — An  inflamed  tube 
does  not  always  suppurate.  In  the  absence 
of  pus  formation  the  condition  may  subside, 
though  probably  the  abdominal  ostium  remains 
permanently  closed.  In  other  cases  a  diffuse 
sclerotic  inflammation  of  the  tube  wall  goes  on 
producing  great  thickening  and  adhesion,  the 
ovary  becomes  matted  up  with  the  tube,  and 
the  whole  mass  is  commonly  referred  to  as  "  a 
diseased  appendage."  Sometimes  an  acutely 
inflamed  tube  is  found  distended  with  blood 
(hsemorrhagic  salpingitis). 

The  symptoms  of  non-suppurative  salpingitis 
are  similar  to  those  of  the  more  acute  varieties 
at  the  outset,  except  that  the  local  signs  are 
more  limited  to  the  jielvis  and  the  constitutional 
symptoms  less  severe. 

In  abortive  cases  the  tumour  formed  is  soft 
and  entirely  disappears  after  the  lapse  of  a 
week  or  two.  In  cases  that  do  not  abort  the 
physical  signs  are  similar  to  those  of  pyosalpinx, 
except  that  the  mass  is  neither  so  large  nor  so 
tender,  and  fever  is  less  constant.  The  diagnosis 
as  to  whether  pus  is  present  or  not  is  often 
difficult  and  sometimes  impossible. 

Hydrosalpinx. — Where,  as  a  result  of  inflam- 
mation, both  ostia  of  the  tube  are  sealed,  and 
where  the  tube  wall  has  not  become  sclerotic, 
great  distension  due  to  accumulation  of  the 
normal  watery  tubal  secretion  may  take  place, 
forming  a  hydrosalpinx.  A  hydrosalpinx  is, 
therefore,  a  post-inflammatory  condition.  It 
forms  a  thin-walled  fluctuating  swelling,  curling 
backwards  behind  the  uterus.  Its  character 
may,  however,  be  masked  by  the  thickening  and 
adhesions  around  it. 

The  symptoms  are,  or  were,  those  of  sal- 
pingitis which  have  in  part  or  entirely  subsided, 
leaving  a  fluctuating  tumour  in  the  region  of 
the  appendage. 

The    Course    of    Salpingitis. — Fulminant    cases 
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may  proceed  until  the  classic  signs  of  general 
peritonitis  are  present,  and  may  end  in  death. 
Cases  of  pyosalpinx  usually  run  an  acute  course 
for  several  weeks,  with  the  formation  of  a  big 
inflammatory  mass. 

The  pus  may  be  spontaneously  discharged 
into  the  pelvic  colon  or  rectum,  the  tube  first 
adhering  there.  As  the  sinus  formed  rarely 
completely  empties  the  tube,  and  in  any  event 
leaves  its  cavity  in  communication  -udth  that  of 
the  bowel,  and,  further,  as  both  tubes  are  usually 
affected,  the  appearance  of  pus  per  rectum  does 
not  tend  to  marked  improvement  as  a  rule. 

The  general  course  of  a  pyosalpinx  unoperated 
upon  leaves  a  tender  indurated  SAvelling  behind 
and  to  the  side  of  the  uterus,  which  is  subject 
to  recurring  exacerbations  of  inflammation, 
with  fever  and  pain,  anaemia  and  wasting. 

The  ovary  is  often  the  seat  of  a  secondary 
abscess  from  an  early  stage.  In  nearly  all 
cases  of  chronic  pyosalpinx  it  is  more  or  less 
disorganized  by  oedema  and  follicular  cyst 
formation. 

In  sclerotic  non-suppurative  salpingitis  the 
course  of  the  disease  is  very  similar,  except  that 
the  recurring  acute  outbursts  of  inflammation 
are  not  present.  A  persistent  mass  is  present, 
and  the  patient  suffers  from  more  or  less  con- 
tinuous pain  and  discomfort. 

A  hydrosalpinx  may  give  rise  to  similar 
symptoms,  but  in  old-standing  cases  the  presence 
of  a  fluctuating  tumour  is  the  only  remaining 
sign  of  the  attack  of  acute  inflammation  that 
initiated  it. 

Diagnosis. — Acute  salpingitis  has  to  be  dis- 
tinguished from  inflamed  pelvic  neoplasms,  both 
soUd  and  cystic,  and  especially  from  axial 
rotation  or  inflammation  of  an  ovarian  cyst  or 
uterine  myoma.  In  both  the  onset  of  pain  is 
sudden,  but  in  salpingitis  no  mass  can  at  first 
be  felt,  whereas  in  the  case  of  a  cyst  or  myoma 
a  tumour  is  present  from  the  very  beginning. 
An  inflammatory  tumour  is  more  tender,  more 
fixed  and  less  defined  than  that  due  to  a 
neoplasm.  Acute  salpingitis  is  one  of  the  many 
lesions  capable  of  producing  the  so-called  "  acute 
abdomen,"  and  as  such  has  to  be  diagnosed 
from  those  lesions. 

The  fact  that  the  pain  and  tenderness  begin 
in  the  lower  abdomen  and  are  most  marked  on 
vaginal  palpation  should  distinguish  it  from 
catastrophes  affecting  the  upper  abdominal 
organs. 

Of  those  affecting  the  lower,  there  are  three 
of  which  it  is  necessary  to  speak  more  par- 
ticularly— appendicitis,  ruptured  tubal  gestation 
and  intestinal  obstruction. 

The  diagnosis  between  acute  appendicitis  and 
acute  right  salpingitis  is  often  difficult.  In 
general  it  may  be  said  that  an  acute  appendix 
cannot  be  touched  from  the  vagina,  and  that 


where  marked  tenderness  exists,  or  siill  more  a 
SAveUing  is  felt  from  the  right  and  posterior 
fornix,  the  case  is  probably  one  of  salpingitis. 

Ruptured  tubal  gestation  is  distinguished,  as  a 
rule,  by  the  menstrual  history,  the  discharge  of 
blood  from  the  uterus  and  the  absence  of  fever 
at  the  onset.  Moreover  a  patient  Avith  a  rup- 
tured tube  looks  as  though  she  was  losing  or 
had  recently  lost  much  blood.  This  is  not  the 
case  in  salpingitis. 

Acute  intestinal  ohstruction  may  be  mimicked 
by  the  vomiting  and  flatulent  abdominal  dis- 
tension. Though  inertia  of  the  bowels  may  be 
present  with  salpingitis,  absolute  obstruction  is 
not  present,  nor  is  the  vomiting  "regurgitant," 
i.  e.  it  does  not  occur  if  nothing  be  introduced 
into  the  stomach.  In  salpingitis  also  there  are 
the  definite  local  signs  Avhicli  are  not  present  in 
intestinal  obstruction. 

Chronic  salpingitis,  on  account  of  the  mass 
formed,  is  liable  to  be  mistaken  for  a  pelvic  new 
growth.  Thus  myomata  or  ovarian  tumours  are 
closely  simulated.  The  history  of  inflammation 
and  the  tenderness,  fixity  and  indefiniteness  of 
the  lump  will  usually  decide  the  diagnosis,  but 
in  some  cases  the  distinction  is  impossible. 

A  subacute  or  chronic  salpingitis  appearing 
causelessly  in  an  undoubted  virgin  young  woman 
should  always  suggest  a  tubercular  origin. 

Treatment. — All  fulminant  or  severe  attacks 
of  salpingitis  seen  soon  after  their  onset  should 
be  operated  upon.  The  uncertainty  of  the 
diagnosis  and  the  course  of  the  case  are  warrant 
for  this. 

A  case  seen  somewhat  later,  in  which  the 
symptoms  appear  to  be  tending  to  subside,  may 
very  well  be  watched,  in  the  hope  that  the 
attack  will  abort. 

Patients  Avith  high  fever  and  undoubted 
pyosalpinx,  but  in  whom  the  process  appears  to 
have  become  limited  to  the  pelvis  and  to  have 
passed  its  severest  stage,  are  also  mth  advantage 
treated  expectantly  until  the  acute  symptoms 
have  subsided,  for  the  operation  is  better  borne 
when  the  patient  has  in  a  measure  recovered 
from  the  first  violent  eft'ects  of  the  attack.  In 
pursuing  this  advice  the  surgeon  must,  of  course, 
be  prepared  to  operate  immediately  if  the 
symptoms  suddenly  exacerbate,  and  in  any 
case  if  the  patient  appears  to  be  losing  ground. 

Subacute  or  chronic  salpingitis  should  always 
be  operated  upon  if  there  is  the  slightest  reason 
to  suspect  the  presence  of  pus,  or  if  exacerba- 
tions occur,  or  if  after  watching  the  patient  for 
some  time  no  improvement  be  manifest  in  her 
condition. 

Very  old-standing  disease  of  the  appendages 
which  has  ceased  to  give  rise  to  any  acute 
symptoms  calls  for  operation  if  the  patient 
desires  the  quickest  road  to  complete  recovery. 
If  she  objects  to  an  operation  the  danger  of 
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leaving  the  condition  is  not  so  great  that 
the  surgeon  need  strongly  press  it.  One  of 
the  great  disadvantages  of  leaving  cases  of 
persistent  salpingitis  unoperated  upon  is  that 
whereas  in  early  cases  it  is  usually  possible 
to  conserve  at  least  one  ovary,  in  cases  dealt 
with  late  these  organs  have  either  undergone 
abscess  formation  or  cystic  degeneration,  or 
have  become  so  indissolubly  mixed  up  in  the 
inflammatorj'  mass  that  their  removal  cannot  be 
avoided.  The  operation  for  salpingitis  is  best 
carried  out  through  an  abdominal  incision,  the 
vaginal  route  being  cramped  and  unsatisfactor^^ 

The  removal  of  the  tube  (salpingectomy)  is 
effected  by  dissecting  it  off  the  mesosalpinx 
after  it  has  been  freed  from  the  adhesions  that 
tether  it,  and  separating  it  from  the  uterus  at 
the  tubo-uterine  junction.  Salpingectomy  is 
the  operation  of  election  whenever  the  ovaries 
are  sufficiently  healthy  to  be  conserved  and 
when  there  is  no  indication  for  the  removal 
of  the  uterus. 

The  removal  of  the  tube  and  ovary  (salpingo- 
oophorectomy)  is  indicated  when  the  ovary  is 
too  involved  to  be  spared.  The  appendage  having 
been  freed  from  adhesions,  is  pulled  up,  the 
ovarico-pelvic  ligament  is  clamped  and  divided, 
and  the  ovary  and  tube  are  separated  from  the 
outer  half  of  the  broad  ligament.  Their  re- 
maining attachments  are  then  transfixed  with 
a  needle  armed  with  silk  or  catgut  and  are  liga- 
tured close  up  to  the  uterus,  after  which  the 
appendage  is  cut  awa3^  The  ovarico-pelvic 
ligament  is  then  ligatured,  and  all  other  bleeding 
points  having  been  secured  and  the  opposite 
appendage  examined,  the  wound  is  closed  with 
or  A\-ithout  drainage,  according  to  the  state  of 
affairs. 

Removal  of  the  uterus  with  the  tubes  or 
appendages  is  indicated  where  both  sides  are 
affected,  and  where  the  uterus  itself  is  markedly 
unhealthy.  It  is  principally  performed  in  bad 
cases  of  double  pyosalpinx  with  gonorrhoea] 
infection  of  the  uterus.  The  ovarico-pelvic 
ligaments  and  round  hgaments  of  either  side 
having  been  clamped  and  divided,  the  appen- 
dages are  freed  from  their  attachment  to  the 
broad  ligament,  and  the  layers  of  the  latter 
having  been  separated,  the  uterine  arteries  are 
sought  for  and  clamped  just  as  they  enter  the 
side  of  the  uterus.  An  anterior  flap  of  peri- 
toneum, together  Avith  the  bladder,  having  been 
turned  back,  the  uterus  is  ready  for  amputation. 

If  the  hysterectomy  is  to  be  sub-total, 
i.  e.  the  cervix  is  to  be  conserved,  the  division 
takes  place  across  the  supravaginal  cervix. 
If  total  hysterectomy  is  desirable  the  uterine 
arteries  are  divided  inside  the  clamps  holding 
them,  the  anterior  vaginal  vault  is  ojjened,  and 
the  cervix  is  seized  and  drawn  upwards  and 
forwards   while   the   remaining   attachment   of 


the  uterus  to  the  vagina  and  broad  ligament  is 
divided.  In  either  case,  after  all  the  clamped 
vessels  have  been  ligatured  the  peritoneum  is 
closed  across  the  pelvis  between  the  ovarico- 
pelvic  ligaments  by  a  continuous  suture. 

After  operations  for  salpingitis  the  pelvis 
may  require  drainage.  It  is  best  to  take  this 
precaution  in  all  cases  of  acute  infection.  In 
chronic  cases,  even  where  pus  is  present,  it  is 
not  as  a  rule  necessary,  but  each  case  must  be 
judged  separately.  A  rubber  tube  inserted 
through  the  lower  end  of  the  abdominal  wound 
is  the  best  method  of  drainage. 

Salpingostomy,  or  the  opening  up  of  a  closed 
tube,  is  sometimes  indicated  where  the  sealing 
of  the  abdominal  ostium  is  the  sequel  of  an 
old  salpingitis  which  has  quite  subsided.  It  is 
doubtful,  however,  whether  the  new  opening 
often  remains  patent.  Certainly  very  few 
patients  have  become  pregnant  after  it. 

New  Growths 

Myomata  and  Adenomyomata  and  Fibromata. — 

All  these  growths  are  very  rare  in  the  Falloi^iau 
tube. 

Myomata  may  occur  with  similar  tumours  in 
the  uterus.     They  are  always  small. 

Adenomyomata  and  fibromata  are  probably 
always  the  result  of  a  locahsed  inflammatory 
affection  of  the  tube,  chiefly  tubercular.  It  has 
previously  been  remarked  that  salpingitis  often 
produces  great  sclerotic  thickening  of  the  tube. 
Such  thickening,  when  limited  to  one  segment, 
results  in  a  more  or  less  definite  tumour  in  which 
portions  of  the  prohferated  epithehal  lining  of 
the  tube  may  be  caught  up. 

Carcinoma  and  Sarcoma — 

Carcinoma  of  the  tube  is  a  rare  disease.  From 
recorded  cases  it  appears  always  to  be  preceded 
by  old-standing  salpingitis.  The  growth  is 
papillary  in  character  and  usually  develops 
inside  a  hydrosalpinx.  The  symptoms  are 
those  of  pain  and  tumour  formation  on  one 
side,  accompanied  in  a  considerable  proportion 
of  cases  by  a  blood-stained  watery  discharge 
from  the  uterus.  Directly  the  groA^^h  escapes 
from  the  confines  of  the  tube  peritoneal 
metastasis  takes  place,  with  ascites. 

Choriocarcinoma  arising  in  the  tube  is  on 
record,  starting  either  directly  fi'om  a  tubal 
gestation  or  by  deportation  of  trophoblast  from 
an  intra-uterine  pregnancy. 

A  sarcoma  of  the  tube  is  very  uncommon. 
Its  histological  tyjDe  is  variable,  all  forms  having 
been  met  with. 

Treatment. — All  forms  of  tubal  new  growth 
should  immediately  be  removed.  There  is  no 
means  of  accurately  diagnosing  the  character 
of  a  chronic  mass  in  the  tube  region  short  of 
operative  exploration.     If  at  the  operation  the 
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tumour  is  held  to  be  malignant  the  uterus  and 
the  opposite  appendage  should  be  removed,  as 
well  as  the  one  affected. 

Tubal  Gestation 

Pregnancy  in  the  tube  most  commonlj^ 
follows  a  period  of  sterihty.  It  would  appear 
that  women  who  have  had  a  pregnancy  in 
one  tube  are  prone  to  become  pregnant  in 
the  opposite  tube.  In  other  words  there 
is  a  predisposition  to  the  occurrence  in 
these  individuals.  The  determining  cause  is 
unknown.  Early  pregnant  tubes  are  usually 
conspicuously  healthy,  except  at  the  point  of 
gestation.  Many  theories  have  been  evolved, 
but  none  satisfactorily  explain  the  occurrence. 

The  fertilized  ovum  (oosperm)  grafts  in  the 
mucosa  of  the  tube  and  burrows  its  way  into 
the  muscular  wall,  wherein  it  develops.  It  Hes 
here  in  a  space  called  the  gestation  sac,  the 
periphery  of  which  consists  of  a  mass  of  cells 
called  the  trophoblast,  which  have  the  property 
of  producing  lysis  of  the  maternal  tissues  with 
which  they  come  in  contact.  The  products  of 
this  tissue  destruction  form  the  pabulum  of  the 
growing  ovum  until  such  time  as  a  system  of 
chorionic  vilU  can  be  developed  and  nutrition 
by  destruction  give  place  to  nutrition  by 
transudation. 

The  thickness  of  the  tube  wall  is  not  great, 
and  as  the  gestation  grows  it  becomes  stretched 
over  it.  The  gestation  sac  is  continually  en- 
larging as  the  trophoblast  erodes  and  destroys 
the  tubal  tissues,  and  further  in  this  process 
numerous  maternal  vessels  are  opened  up  to 
pour  their  contents  into  certain  large  inter- 
trophoblastic  blood  accumulations  designed  to 
form  the  intervillous  blood  spaces. 

Sooner  or  later,  then,  the  tube  must  give  Avay, 
the  gestation  sac  perforating  either  outwards 
(extra-tubal  rupture)  or  into  the  lumen  of  the 
tube  (intratubar  rupture).  In  many  cases  before 
this  takes  place  excessive  haemorrhage  into  the 
gestation  sac  has  converted  it  into  a  large 
intramural  hsematoma.  This  blood-clotting 
forms  the  "  tubal  mole,"  and  bound  up  in  it 
will  be  found  the  amniotic  cavity,  the  foetus  and 
such  chorionic  villi  as  have  been  alread}'^ 
formed. 

Extra-tubal  Rupture  is  usually  intraperitoneal, 
but  may  be  intraligamentous  if  the  perforation 
takes  place  between  the  layers  of  the  meso- 
salpinx. It  is  most  often  seen  when  the  gesta- 
tion is  implanted  in  the  isthmic  segment  of  the 
tube,  because  here  the  lumen  is  relatively  very 
small. 

A  much  rarer  form  of  extra-tubal  rupture  is 
that  into  the  cavity  of  the  uterus,  which  can 
only  occur  when  the  gestation  is  situated  in 
that  part  of  the  tube  which  lies  in  the  uterine 
wall  (interstitial  pregnancy). 


The  result  of  extra-tubal  rupture  is  haemor- 
rhage, either  into  the  peritoneum,  the  broad 
ligament  or  the  cavity  of  the  uterus,  as  the 
case  may  be. 

Intraperitoneal  haemorrhage  is  much  the 
commonest  and  most  severe.  In  many  cases 
it  is  so  profuse  as  to  give  rise  to  a  diffuse  extra- 
vasation all  over  the  abdominal  cavity  (haemo- 
peritoneum),  and  not  merely  to  a  local  collection 
in  the  pelvis  (haematocele). 

Intrahgamentous  haemorrhage  produces  a 
large  haematoma  lying  between  the  layers  of  the 
broad  ligament. 

Intra-uterine  haemorrhage  could  not  in  an 
ordinary  way  be  distinguished  from  bleeding 
coming  from  abortion  of  a  normal  pregnancy. 

Extra-tubal  rupture  in  most  cases  necessarily 
destroys  the  life  of  the  ovum,  but  exceptionally 
the  villi  may  maintain  their  attachment  to  the 
tubal  tissues,  the  haemorrhage  cease,  and  the 
ovum  continue  to  grow.  In  this  case  it  expands 
out  through  the  rupture  either  into  the  peri- 
toneal cavity  or  between  the  layers  of  the  broad 
ligament,  and  gaining  further  attachment  to  the 
tissues  with  wliich  it  comes  in  contact,  forms 
for  itself  a  tubo -peritoneal  or  tubo-ligamentary 
sac  in  which  it  may  continue  till  term. 

In  Intratiihal  Rupture  the  haemorrhage  takes 
place  into  the  lumen  of  the  tube,  usually  in  the 
ampullary  segment.  It  may  run  from  here  into 
the  peritoneum  or,  if  the  ostium  be  blocked,  it 
accumulates  in  the  tube,  forming  a  hcemato- 
salpinx.  If  a  mole  has  been  previously  formed 
this  may  be  expelled  into  the  tube  or  even  forced 
along  the  tube  into  the  peritoneum  {tubal 
abortion).  The  escape  of  blood  in  intratubal 
rupture  is  slower  than  in  extra-tubal  rupture, 
often  it  takes  place  in  successive  gushes.  It 
drips  from  the  abdominal  ostium  into  the  space 
behind  the  uterus  and  forms  a  large  collection 
there  which  rapidly  becomes  encysted  by 
adhesion  between  the  bowels  and  omentum. 
This  encysted  collection  is  termed  a  pelvic 
hcematocele.  The  blood  in  an  haematosalpinx 
often  finds  its  way  into  the  uterus  through  the 
abdominal  ostium  and  appears  at  the  vulva. 

Finally  it  may  be  pointed  out  that  combined 
ruptures  of  the  tube  frequently  occur,  the 
gestation  sac  first  perforating  in  one  direction 
and  then  in  another.  In  tubal  pregnancy  the 
uterus  enlarges  and  the  endometrium  hyper- 
trophies to  form  a  decidua.  This  latter  is 
often  shed  entire  as  a  uterine  cast,  after  the 
rupture  of  the  tube. 

Symptoms. — A  gestation  in  the  Fallopian  tube 
gives  rise  to  no  symptoms  other  than  those 
of  normal  pregnancy  until  the  gestation  sac 
ruptures.  Bearing  in  mind  the  differing  series 
!  of  events  that  may  attend  tubal  pregnancy,  it 
I  is  seen  that  the  symptoms  must  be  variable. 
Rupture     takes     place    usually    between    the 
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second  and  the  eighth  Aveek.  As  a  rule  a 
period  of  amenorihoea  has  preceded  the  event 
and  the  patient  beheves  herself  pregnant,  but 
not  infrequently  no  such  history  can  be 
obtained. 

Acute  Intraperitoneal  Rupture.  These  are  the 
fulminant  cases.  Without  warning  the  patient 
may  be  seized  with  acute  pain  and  faintness 
and  in  an  hour  or  less  may  present  all  the 
signs  of  severe  intraperitoneal  haemorrhage. 
Examination  commonly  reveals  no  tumour  in 
these  cases.  Liquid  blood  cannot  be  felt  and 
the  mass  formed  by  the  gestation  is  too  small. 

Intratuhal  Rupture  and  Less  Acute  Forms  of 
Intraperitoneal  Ihiptiire.  In  most  of  these  cases 
a  mole  has  first  been  formed  by  extravasation 
into  the  gestation  sac  and  the  rupture  of 
the  tube  occurs  subsequently.  The  patient  is 
seized  "with  an  attack  of  sudden  pain  and 
faintness,  \\  luch  may  be  repeated  in  a  few  hours 
or  days.  Soon  afterwards  a  bloody  discharge 
from  the  vagina  begins.  Pain  in  the  lower 
abdomen  now  becomes  continuous,  and  examin- 
ation finds  it  rigid  and  somewhat  distended. 
After  a  period  during  which  all  the  symptoms 
may  have  become  more  marked  a  definite  mass 
will  be  found,  either  to  one  side  of  the  uterus 
(hsematosalpinx)  or  lying  directly  behind  it  and 
pressing  it  forwards  (haematocele).  The  latter 
may  attain  a  very  large  size.  The  patient 
looks  blanched  and  the  temperature  at  first  is 
subnormal.  After  some  days,  however,  it  rises 
as  inflammatory  reaction  takes  place  around 
the  effused  blood. 

Intraligamentous  Rupture.  The  symptoms  of 
this  event  are  similar  to  those  just  described, 
but  the  tumour  felt  is  more  laterally  placed. 

Tuho- Peritoneal  or  Tuho-Ligamentary  Preg- 
nancies. If  the  gestation  has  proceeded  after 
the  rupture  of  the  primary  gestation  sac,  an 
increasing  swelling  is  felt  in  the  abdomen  over 
which  foetal  movements  and  heart  sounds  can 
be  later  detected.  The  uterus  is  pushed  for- 
wards or  sideways  and  may  be  felt  distinct  from 
the  swelling.  There  is  a  history  of  an  attack  of 
abdominal  pain  during  the  early  months  which 
subsided. 

The  natural  history  of  these  late  gestations 
is  to  proceed  to  term,  when  "  spurious  labour  " 
takes  place.  The  foetus  dies  at,  or  soon  after, 
this  period  and  may  remain  sequestered  in  the 
abdomen  for  the  remainder  of  the  patient's  life. 
Very  often,  however,  suppuration  occurs  round 
the  sac,  Avith  the  formation  of  one  or  more 
sinuses  through  which  fragments  of  the  foetus 
may  be  extruded.  These  late  gestations  do 
not,  hoAvever,  always  proceed  to  term  without 
untoward  symptoms.  The  secondary  sac  may 
rupture  and  the  foetus  escape  amongst  the 
intestines,  or  haemorrhage  may  occur  into  or 
from  it. 


Diagnosis. — Acute  tubal  rupture  has  to  be 
distinguished  from  the  other  abdominal  catas- 
trophes. Few  of  these  and  none  of  the  common 
ones  produce  S3anptoms  of  hcemorrhage.  The 
intense  blanching,  the  restlessness,  the  rapid 
respiration  and  pulse-rate  are  all  very  character- 
istic. The  history  of  a  missed  or  overdue 
"  period  "  is  helpful.  The  fact  that  no  tumour 
can  be  felt  from  the  vagina  will  not  disturb 
the  diagnosis. 

The  less  acute  tyj^es  resemble  the  various 
causes  of  pelvic  peritonitis.  Thus  salpingitis, 
twisted  or  inflamed  tumours,  or  appendicitis 
may  be  suggested.  The  history,  the  discharge 
of  blood  per  vaginam,  the  absence  of  fever  at  the 
outset,  the  blanched  appearance  of  the  patient, 
and  the  indefinite  tumour  that  lies  at  the  back 
of  the  uterus,  are  the  points  on  which  the 
diagnostician  must  rely. 

The  distinction  between  acute  salpingitis  and 
tubal  gestation  is  difficult  when  the  case  is  seen 
late,  for  then  the  presence  or  absence  of  fever 
has  lost  its  value.  As  a  matter  of  fact  a  large 
number  of  cases  sent  into  hospitals  as  salpingitis 
turn  out  to  be  tubal  gestation  and  vice  versa. 
Fortunately,  the  value  of  exact  diagnosis  is 
chiefly  academical  in  such  circumstances,  the 
main  point  being  to  diagnose  the  correct 
treatment. 

Old  haematoceles  and  blood-distended  tubes 
may  be  mistaken  for  solid  tumours  such  as 
uterine  myomata  or  ovarian  fibromata. 

Lastly,  it  may  be  pointed  out  that  in  cases  of 
"  tubal  abortion  "  the  patient,  misled  by  the 
vaginal  loss  and  perhaps  by  the  passage  of  a 
uterine  cast,  usually  considers  that  she  has 
miscarried. 

Treatment. — All  cases  of  tubal  pregnancy, 
except  those  rare  instances  in  which  the  gesta- 
tion attains  to  six  months  or  over,  should  be 
operated  upon.  It  is  true  that  in  heematoceles  or 
haematosalpinx  the  result  of  early  rupture  may 
be  absorbed  if  let  alone,  but  such  expectant 
treatment  involves  the  risk  of  further  rupture, 
of  serious  infection  of  the  blood  mass,  and  even 
of  overlooking  a  beginning  tubo-peritoneal  or 
tubo-ligamentary  pregnancy. 

The  operative  treatment  of  tubal  pregnancy 
gives  singularly  good  results — indeed,  there  is  no 
such  dramatic  success  in  surgery  as  the  salvation 
of  a  patient  moribund  of  acute  bleeding  from  a 
ruptured  tube. 

The  abdominal  route  should  always  be  chosen. 
In  urgent  cases  the  affected  tube  must  be  im- 
mediately sought  for  and  clamped  and  removed. 
Intravenous  saline  infusion  should  be  proceeded 
with  while  the  surgeon  is  evacuating  the  blood 
from  the  peritoneal  cavity.  Too  much  time 
should  not  be  wasted  over  this  if  the  patient  is 
very  bad. 

In  cases  of  tubal  abortion  and  haematocele 
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a  more  deliberate  course  can  be  taken.  These 
cases  should  be  drained  if  fever  has  been  present 
before  the  operation.  In  most  cases  the  tube 
alone  requires  removal,  but  sometimes  the  ovary 
is  so  involved  that  it  cannot  be  spared. 

In  the  rare  event  of  an  interstitial  gestation 
two  courses  are  open :  either  the  cornu  affected 
can  be  excised  by  a  wedge-shaped  incision  or 
the  uterus  itself  may  be  removed. 

In  a  case  of  broad-hgament  haematoma  the 
sac  must  be  cleared  of  blood  clot  and  either  cut 
away  or  brought  up  to  the  abdommal  wound 
and  drained. 

Lastly,  in  regard  to  gestations  advanced  to  or 
beyond  the  sixth  month  the  best  course  appears 
to  be  to  keep  the  patient  under  observation 
and  let  her  go  on  to  term.  After  spurious 
labour  and  death  of  the  foetus  have  occurred  the 
removal  of  the  products  of  conception  is  easy. 

The  difficulty  in  dealing  with  a  living  extra- 
uterine gestation  after  the  sixth  month  is  the 
profuse  haemorrhage  that  must  occur  when  the 
placenta  is  separated.  If  the  surgeon's  hand  is 
forced  by  premature  rupture  of  the  extra- 
uterine sac,  or  by  haemorrhage  or  any  other 
complication,  and  he  is  obliged  to  operate 
while  the  placenta  is  still  "  live,"  the  course  he 
should  pursue  will  depend  upon  the  position  of 
this  structure.  In  some  cases  it  is  attached 
chiefly  to  the  omentum  and  then  can  be  readily 
removed  after  ligation  and  division  of  the 
omental  vessels.  Where,  however,  it  is  attached 
on  the  parieties,  the  retroperitoneal  cellular 
tissue  or  the  mesentery,  he  had  better  content 
himself  Avith  removing  the  foetus  only  and 
deliberately  suturing  up  to  the  sac,  thus  leaving 
the  placenta  to  become  sequestered  in  imitation 
of  nature.  V.  B. 

THE    BROAD    LIGAMENT 

Inflammation  ("  Pelvic  Cellulitis"  ) 

Inflammation  of  the  cellular  tissue  of  the 
broad  ligament  is  usually  secondary  to  infec- 
tion either  of  the  vagina,  cervix,  body  of  the 
uterus,  tubes  or  ovaries. 

In  the  case  of  a  primary  lesion  in  the  vagina 
or  cervix,  the  lower  portion  of  the  cellular 
tissue  is  inflamed,  i.  e.  that  beneath  the  ureters 
and  uterine  arteries. 

If,  however,  the  primary  site  of  infection  be 
higher,  then  the  upper  portion  suffers. 

Broad-ligament  cellulitis  may  occasionally  be 
primary,  as  in  inflammation  attacking  a  cyst, 
hsematoma  or  sequestered  extra-uterine  foetus. 

When  celluhtis  of  the  broad  hgament  is 
secondary  to  salpingitis,  the  mass  formed  and 
the  symptoms  due  to  it  are  merged  in  those  due 
to  the  tubal  disease. 

When,  however,  it  follows  lesions  of  the 
cervix  and  vagina,  it  is  a  much  more  definite 
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entity.  It  is  chiefly  seen  thus  after  septic  labour 
or  abortion,  but  may  follow  surgical  or  other 
wounds. 

The  process  is  essentially  one  of  lymphangitis, 
and  tends  to  spread  outwards  to  the  lateral 
pelvic  waU  and  so  up  into  the  iliac  fossa. 
Extension  may  further  occur  into  the  space 
between  the  cervix,  vagina  and  bladder,  or 
backwards  into  the  utero -sacral  ligaments. 

A  mass  is  formed  by  the  cedematous  tissues 
which  may  subsequently  become  the  seat  of 
abscess  formation.  In  this  case  the  pus  usually 
points  above  the  groin  or  into  the  vagina,  but 
it  may  pass  into  the  thigh  through  one  of  the 
pelvic  foramina  or  under  Poupart's  ligament, 
or  it  may  discharge  into  the  bowel  or  bladder. 
Instead  of  bursting,  the  abscess  may  become 
shut  off,  its  walls  being  formed  of  indurated 
inflammatory  tissue  (chronic  cellulitis).  After 
a  long  period  the  abscess  becomes  encapsuled, 
and  finally,  as  the  fluid  loses  its  purulent 
character,  a  true  inflammatory  cyst  may  result. 

Symptoms.  The  onset  of  pelvic  cellulitis  is 
marked  by  severe  pain  and  fever.  A  swelling  is 
noted  to  the  side  of  the  uterus,  which,  as  it 
enlarges,  appears  as  a  markedly  lateral  mass  in 
the  lower  abdomen  which  is  dull  on  percussion. 
After  some  days  resolution  may  occur,  but  if 
pus  forms  the  fever  becomes  markedly  remittent 
and  the  patient  shows  signs  of  toxic  absorption, 
with  perhaps  rigors,  and  fluctuation  is  noticed 
in  the  swelling. 

In  other  cases  the  symptoms  subside  to  a 
degree,  but  a  hard  tender  mass  remains,  which 
is  the  seat  of  recurring  exacerbation. 

Diagnosis.  Acute  cellulitis  could  scarcely 
be  mistaken  for  anything  else.  The  swelling  is 
markedly  centralized  in  the  tissue  around  the 
lateral  vaginal  fornix,  but  may  extend  from  here 
forwards  between  the  vagina  and  bladder,  or 
backwards  by  the  side  of,  or  behind  the  rectum. 
Palpation  of  the  pouch  of  Douglas,  through  the 
posterior  vaginal  vault,  reveals  it  empty.  The 
swelling  is  close  under  the  vaginal  mucous 
membrane  and  may  extend  to  within  an  inch 
of  the  vaginal  outlet. 

If  the  cellular  tissue  of  both  broad  ligaments 
is  involved  (complete  celluhtis)  a  very  charac- 
teristic hardening  of  the  whole  of  the  pelvic 
floor  is  felt  and  the  cervix  feels  as  though  it 
was  set  in  the  mass. 

Chronic  cellulitis  may,  from  the  defined  mass 
that  results,  be  mistaken  for  a  tumour,  especially 
a  myoma  in  the  broad  ligament.  The  history 
of  the  case  is,  however,  entirely  different. 

Inflammatory  swellings  in  the  pelvic  peritoneal 
cavity,  such  as  a  pyosalpinx  or  inflamed  ovarian 
tumour,  lie  behind  the  uterus  and  in  front  of  the 
rectum,  and  appear  more  or  less  central  when 
palpated  from  the  abdomen,  and  on  percussion 
are  not  entirely  dull. 
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It  has  been  remarked  that  a  degree  of  in- 
flammation of  the  upper  part  of  the  broad 
ligaments  accompanies  salpingitis  and  ooplioritis, 
and  it  may  here  be  added  that  typical  " "  lower 
route  "  cellulitis  may  complicate  them. 

Treatment.  Cellulitis  at  the  outset  should  be 
treated  by  fomentations  apphed  to  the  lower 
abdomen  and  warm  antiseptic  vaginal  douches. 

If  pus  forms,  or  is  suspected  of  forming,  the 
swelling  should  be  explored  and  drained.  It  is 
best  opened,  as  a  rule,  just  above  Poupart's 
ligament.  The  pus  should  be  searched  for  \dt\\ 
the  finger  or  some  blunt  instrument.  If  the 
abscess  is  definitely  pointing  into  the  vagina 
it  should  be  evacuated  there.  Very  large 
collections  of  pus  may  require  several  incisions 
and  counter-incisions.  The  mass  formed  by 
chronic  cellulitis  may  be  watched  for  a  time 
in  the  hope  of  resolution. 

If  this  does  not  occur,  and  if  doubt  exists  as 
to  the  possibility  of  a  pyosalpinx  or  tubo- 
ovarian  abscess  being  present,  the  abdomen  had 
better  be  opened  and  the  swelling  explored. 
An  abscess,  if  found,  can  be  drained  ver}^  well 
this  way.  Other-vnse  the  same  procedure  as  that 
advised  for  an  acute  abscess  had  better  be 
followed. 

New  Growths 

Intraligamentous  Gestation. — The  subject  of 
tubal  gestation  has  already  been  discussed 
(see  p.  1023).  The  hsematoma  formed  by  intra- 
ligamentous rupture  of  the  gestation  sac  should 
be  operated  on  by  the  transperitoneal  route  and 
evacuated.  The  problem  of  the  treatment  of 
a  living  gestation  in  a  secondary  tubo-liga- 
mentous  sac  has  been  dealt  vAth.  (see  p.  1025). 
A  sequestered  foetus  should  be  removed,  prefer- 
ably by  the  retroperitoneal  route  if  it  is  infected 
or  suppurating,  but  otherwise  through  an 
ordinary  abdominal  incision. 

Broad-Ligament  Cysts. — Various  types  of  cyst 
occur  in  the  broad  Hgament. 

Tubal  cj^sts  are  derived  from  persistent 
remains  of  the  primitive  tubal  ostia.  They 
have  already  been  described   (see  p.  1019). 

Parovarian  or  epoophoronic  cysts  take  their 
origin  from  the  remains  of  the  collecting  tubules 
of  the  mesonephros  and  the  Wolffian  duct  (Gart- 
ner's duct),  which  persist  in  the  mesosalpinx. 
They  may  attain  a  large  size  and  are  nearly 
always  unilocular.  The  contents  are  a  clear 
and  watery  fluid,  and  the  lining  epithelium  is 
cubical.  Ciliated  epithelium  has  been  described, 
but  when  occurring  probably  points  toa  Mullerian 
origin. 

Serous  cysts  also  occur,  often  as  a  complica 
tion  of  inflammatory  disease  of  the  tubes,  and 
are  probably  due  to  blockage  of  the  lymphatics 
of  the  cellular  tissue.     A  chronic  abscess  of  the 
broad  ligament  may  become  converted  into  a 


cyst  having  a  tliick  adherent  wall.  Hydatids 
occur  in  this  situation. 

Large  cysts  of  the  broad  ligament  pass  beyond 
its  confines  and  widely  undermine  the  peri- 
toneum of  the  general  abdominal  cavity.  The 
intestines,  and  particularly  the  pelvic  colon, 
thus  come  to  lie  sessile  on  them.  The  ureter 
is  usually  displaced  inwards,  but  may  excep- 
tionally run  across  their  upper  surface.  They 
may  cross  the  middle  line  under  the  floor  of 
Douglas's  pouch  or  behind  the  rectum,  and  may 
give  rise  to  a  most  comphcated  alteration  in 
the  anatomy  of  the  parts. 

Symptoms  and  Signs.  All  broad-ligament 
cj^sts  have  three  characteristics :  they  are 
covered  by  the  spread-out  peritoneum,  the 
Fallopian  tube  is  stretched  across  them,  and 
the  ovary  is  not  an  integral  part  of  the  swelling. 

They  are,  moreover,  sessile  except  when 
formed  in  the  outer  half  of  the  mesosalpinx, 
they  are  markedly  unilateral,  and  they  displace 
the  uterus  to  the  opposite  side.  Unless  in- 
flamed or  formed  as  a  result  of  inflammation, 
they  give  rise  to  no  pain  as  a  rule.  They  grow 
slowly  and  produce  an  abdominal  sweUing 
which  is  distinctly  placed  to  one  side.  If 
pedunculated,  torsion  may  occur,  with  the  same 
symptoms  as  those  described  on  page  1017.  They 
may  also  suppurate  like  an  ovarian  cyst,  and 
very  rarelj'  may  originate  malignant  intracystic 
papillomata. 

Diagnosis.  It  is  often  impossible  to  differ- 
entiate between  these  cysts  and  those  of  the 
ovary  proper.  A  cyst  markedly  fixed  and 
unilateral  should  be  suspected  of  an  intra- 
ligamentous position. 

When  very  tense  a  broad-ligament  myoma  is 
simulated.  In  other  respects  the  remarks 
applying  to  the  diagnosis  of  the  ovarian  cysts 
on  page  1016,  are  cogent  here. 

Treatment.  The  cysts  must  be  removed. 
This  undertaking,  when  a  peduncle  is  present, 
is  carried  out  exactly  as  for  a  cyst  of  the  ovary. 
When  the  cyst  is  sessile  it  must  be  shelled  out, 
if  possible,  from  under  the  peritoneum  that 
covers  it  after  tliis  has  been  incised. 

The  relations  of  large  cysts  may,  however, 
be  so  comphcated  and  their  adhesion  so  great 
as  to  render  an  attempt  at  extirpation  ex- 
tremely hazardous.  If  it  is  determined  to 
attempt  it  the  anatomical  relations  mentioned 
just  now  must  be  borne  in  mind.  In  many 
cases  removal  of  the  uterus  facihtates  the 
extirpation.  In  default  the  cyst,  after  being 
emptied,  may  be  drained  by  fixing  it  to  the 
abdominal  wound,  or  part  may  be  removed  and 
the  rest  so  treated.  Cases  so  dealt  with  do  well, 
the  cyst  cavity  becoming  obliterated  without 
untoward  symptoms. 

Myomata. — Myomata  growing  from  the  uterus 
may    bulge    into    the    broad    ligament.     More 
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rarely  the  growth  originates  there.  When 
large  a  broad-ligament  myoma  produces  the 
same  anatomical  alteration  in  the  parts  as  has 
been  described  in  connection  with  cysts  in  this 
situation. 

Symptoms  and  Signs.  If  myomata  coexist 
in  the  uterus,  or  if  the  tumour  be  primarily 
uterine,  menorrhagia  is  probably  present.  A 
pure  broad-hgament  myoma  has  no  effect  on 
the  menses.  The  general  symptoms  and  signs 
of  these  tumours  are  otherw  ise  the  same  as  those 
of  myomata  in  general. 

Diagnosis.  That  of  myomata  in  general. 
The  likeness  to  a  cyst  of  the  broad  ligament 
has  already  been  remarked  upon. 

Treatment.  Removal  of  the  tumour  is  the 
proper  course.  It  can  sometimes  be  enucleated 
by  itself,  but  more  commonly  removal  of  the 
uterus  as  well  is  expedient  or  necessitated 
(see  p.  1012).  V.  B. 

THE   PELVIC    PERITONEUM 

Inflammation  ("  Perimetritis  "). — Inflammation 
of  the  pelvic  peritoneum  may  be  due  to  a 
great  number  of  causes. 

The  term  "  perimetritis  "  is  a  relic  of  the  days 
before  abdominal  section  in  diseases  of  the 
female  genital  organs  had  been  estabhshed  and 
when  gynaecology  was  a  department  of  medicine 
instead  of,  as  now,  a  branch  of  surgery.  The 
actual  cause  of  an  attack  of  pelvic  peritonitis 
was,  in  those  times,  an  assumption  which  could 
only  be  verified  post-mortem,  and  the  word 
perimetritis  was  coined  to  cloak  in  a  dignified 
manner  the  practitioner's  ignorance  on  all  points 
beyond  the  obvious,  namely,  that  the  patient 
had  pelvic  peritonitis. 

The  use  of  the  term  perityphlitis  is  a  parallel 
instance.  Both  words  should  be  dropped  from 
the  literature. 

Pelvic  peritonitis  is  in  a  large  proportion  of 
cases  due  to  salpingitis,  the  signs  and  symptoms 
of  that  disorder  being  chiefly  due  to  the 
secondary  involvement  of  the  peritoneum. 

Besides  this  method  of  origin  a  number  of 
others  less  common  exist,  such  as  infection  or 
axial  rotation  of  a  tumour  of  the  uterus  or 
ovary,  effusion  of  blood  following  the  rupture 
of  an  extra-uterine  gestation,  or  an  unduly 
bleeding  ovarian  follicle,  pelvic  appendicitis, 
and  so  forth. 

The  diagnosis  of  these  various  conditions  one 
from  another  is  discussed  under  their  various 
headings.  Inasmuch  as  they  all  present  the 
signs  of  pelvic  peritonitis  they  have  certain 
features  in  common,  namely  rigidity  and 
tenderness  of  the  lower  abdomen,  more  or  less 
in  the  middle  line,  together  with  tenderness, 
and  later  tumour  formation  behind  the  uterus 
and  in  front  of  the  rectum  as  felt  per  vaginam. 


j       The  distinction  of  these  general  features  of 
i  pelvic  peritonitis  from  those  of  pelvic  cellulitis 
has  been  already  considered  (see  p.  1012). 

Treatment.  The  treatment  of  pelvic  peri- 
tonitis is  that  of  the  primary  disease  causing  it, 
and  is  in  almost  all  instances  operative.  When 
:  the  primary  cause  is  obscure  the  indication  for 
!  surgical  interference  is  still  stronger,  for  though 
it  may  be  justifiable  and  proper  to  defer  resort 
to  surgery  in  the  case  of  symptoms  the  cause 
of  which  is  with  reasonable  probability  known, 
it  is  obviously  taking  an  additional  risk  to  pursue 
such  a  course  when  it  constitutes  the  only  means 
by  which  accurate  diagnosis  and  direction  as 
to  appropriate  treatment  can  be  attained. 

New  Growths. — Most  of  the  new  growths 
found  in  the  pelvis  originate  from  the  organs 
contained  therein. 

Primary  peritoneal  tumours  (endotheliomata) 
are  extremely  rare.  Secondary  tumours,  on 
the  other  hand,  are  common  and  may  be 
derived  from  any  of  the  various  kinds  of  malig- 
nant disease  that  may  originate  within  the 
abdomen  or  may  metastasize  from  cancer  else- 
where, as  in  the  case  of  the  breast. 

Haematocele. — An  encysted  collection  of  blood 
in  the  pelvic  peritoneal  cavity  is  usually  the 
result  of  a  ruptured  extra-uterine  gestation, 
but  may  originate  from  an  ovarian  folHcle  after 
dehiscence,  a  ruptured  ovarian  cyst,  a  per- 
forated uterus,  or  from  the  tearing  of  adhesions 
connected  with  the  pelvic  organs. 

An  hsematocele  may  become  absorbed,  organ- 
ized or  may  suppurate.  In  the  first  event  the 
status  quo  ante  is  attained,  except  for  trifling 
adhesions ;  in  the  second  massive  adhesion  and 
binding  together  of  the  adjacent  parts  will 
result ;  in  the  third  an  abscess  forms,  which  may 
terminate  in  general  peritonitis,  spontaneously 
discharge  by  the  bowel  or  vagina,  or  become 
sequestered  to  form  an  inflammatory  cyst  with 
grumous  contents. 

Treatment.  An  hsematocele  should  be  removed 
by  operation.  In  most  cases  the  abdominal 
route  is  the  best,  but  if  suppurating  or  highly 
infected  it  may  be  drained  by  posterior  colpo- 
tomy. 

Abdominal  Gestation.  —  Tubo-abdominal  ges- 
tation secondary  to  tubal  gestation  has  been 
described  (see  p.  1024). 

The  possibility  of  primary  abdominal  gesta- 
tion is  granted,  but  cases  presenting  unequivocal 
evidence  of  such  an  occurrence  are  very  rarely 
forthcoming.  V.  B. 

DISEASES  OF  THE  BLADDER  AND 
i  URETHRA    IN    WOMEN 

!  Examination  of  the  Patient.  It  may  be 
convenient,  before  passing  on  to  a  consideration 
of  the  special  diseases  affecting  the  bladder  an'l 
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urethra,  to  describe  the  method  of  examination 
of  any  urinary  disease. 

The  examination  is  conveniently  conducted 
under  three  heads — 

1.  The  history  of  the  illness.  2.  The  exami- 
nation of  the  urine.  3.  The  physical  examina- 
tion of  the  patient. 

1.  The  first  of  these  it  is  unnecessary  to 
discuss  here  at  any  length,  for,  though  an 
attentive  hearing  should  always  be  given  to 
the  patient's  account  of  the  onset  and  course 
of  the  illness,  yet  it  is  but  comparatively  rarely 
that,  either  from  the  history  as  given  by  the 
patient  or  from  the  sharpest  cross-examination, 
we  are  enabled  to  determine  with  any  confidence 
the  primary  seat  of  the  trouble.  Perhaps  in  no 
other  branch  of  surgery  is  the  history  so  fre- 
quently misleading  as  in  genito- urinary  diseases, 
for  not  only  may  the  patient  wilfully  mislead, 
but  may  readily  do  so  from  inaccurate  observa- 
tion. Again,  in  no  region  of  the  body  is  the 
pain  referred  in  so  misleading  a  manner  as  here, 
a  tumour  in  the  kidney  giving  rise  to  sensor}^ 
vesical  disturbance,  a  stone  in  the  ureter  to  pain 
in  the  urethra,  cancer  in  the  bladder  to  lumbar 
pain,  and  so  on.  It  is  for  these  reasons  that  too 
much  attention  must  not  be  paid  to  the  patient's 
own  account  of  her  trouble. 

2.  The  Examination  of  the  Urine.  It  is  un- 
necessary here  to  describe  details  of  an  ordinary 
urinary  examination.  All  that  it  is  proposed 
to  do  is  to  emphasize  the  important  steps  from 
a  purely  diagnostic  point  of  view. 

The  first  essential,  when  investigating  any 
suspected  urinary  disorder  in  the  female,  is  that 
the  specimen  of  urine  submitted  for  examination 
should  be  a  freshly  catheterized  one.  The 
surgeon  must  not  from  any  mistaken  feeling  of 
dehcacy  rely  upon  the  examination  of  the  urine 
passed  naturally,  for  such  a  specimen  is  always 
contaminated  by  vaginal  secretion,  consequently 
it  is  useless  for  the  purposes  of  a  bacteriological 
examination,  and  frequently  leaves  one  in  doubt 
as  to  the  origin  of  any  blood  or  pus  cells  found 
to  be  present.  It  is  assumed  that  the  freshly 
catheterized  uriae  is  subjected  to  the  usual 
clinical  examination  as  regards  colour,  smell, 
reaction,  specific  gra\dty,  and  the  presence  or 
absence  of  albumin  and  sugar. 

Unfortunately,  all  too  frequently  the  examina- 
tion stops  here,  and  the  far  more  important 
microscopic  and  bacteriological  part  is  omitted, 
or  reserved  for  exceptional  cases.  It  cannot 
be  too  emphatically  stated  that  by  far  and  away 
the  most  valuable  part  in  the  examination  of 
any  specimen  of  urine  is  the  microscopical  one 
of  the  centrifuged  deposit.  The  old  method  of 
allowing  the  deposit  to  settle  at  the  bottom  of  a 
conical  glass  is  to  be  deprecated,  for  in  the  warm 
urine  micro-organisms  develop  so  quickly  tliat 
most  misleading  conclusions  are  thus  arrived  at, 


quite  apart  from  the  fact  that  many  of  the  finer 
cellular  constituents  of  the  urine  soon  lose  their 
characteristic    appearance.     Unless    a    routine 
practice  is  made  of  thus  examining  the  deposit 
of  all  urines,  no  matter  how  clear  and  free  from 
turbidity   the   water   may   be,   much   valuable 
information  is  certain  to  be  lost  and  the  key  to 
the  solution  of  many  an  obscure  problem  pass 
unrecognized.     It  is  a  common  and  grievous 
mistake  to  suppose  that  because  a  urine  is  acid 
and  pellucid  it  is  necessarily  sterile.     This  is 
far  from  being  the  case,  and  many   such  urines 
are  found  to  be  severely  infected  with  the  coU, 
tubercle  and  other  organisms.     The  only    safe 
rule  is  to  bacteriologically  examine  every  urine. 
Such  an  exammation  rarely  takes  more  than  a 
few  minutes.     After  the  urine  has  been  well 
centrifuged  (the  clearer  the  urine,  the  longer  the 
time  that  must  be  allowed  for  this)  the  deposit 
is  examined,  at  first  unstained,  and  then,  after 
being    dried,    stained    A^dth    methylene    blue. 
Attempts  are  continually  being  made  to  draw 
diagnostic  conclusions  from  the  appearance  of 
the  pus  cells,  blood  corpuscles  and  epithelium 
which  may  be  found  in  the  urine.     For  example, 
it    is    stated    that    the   presence    of    numerous 
mononuclear  leucocytes  indicates  a  suppurative 
condition  of  the  kidney,  while  an  increase  in  the 
multinuclear  cells  points  to  cystitis.     Further, 
that  the  outline  of  the  pus  cells  in  renal  trouble 
is  less  clearly  defined  and  the  cells  are  more 
granular  than  in  cystitis.     These  statements  are, 
however,  erroneous — the  presence  or  absence  of 
mononuclear  pus  cells  has  no  diagnostic  import- 
ance, and  the  loss  of  the  sharp    contour  and 
granular  appearance  of  the  leucocytes  are  only 
indications   that   the   cells  have   been  long  in 
contact  with  the  urine,  but  nothing  more.     Nor 
can  any  conclusion  be  drawn  from  the  epithelial 
cells  seen  in  the  urine.     It  is  a  common  fallacy 
to  believe  that  the  epithelium  of  the  various 
portions  of  the  urinary  tract  (urethra,  bladder, 
ureter  and  kidney  pelvis)  can  be  identified.     As 
a   matter   of    fact    the    epithelium   lining    the 
whole  tract  is  of  the  so-called  transitional  type 
throughout ;  a  distinction  can  be  drawn  between 
superficial  and  deep  cells,  but  not  as  to  their 
origin.     Therefore     the     simple     microscopical 
examination   of   the   cellular   elements   of   the 
urme  rarely  enables  one  to  determine  the  site 
of  the  lesion. 

As  regards  the  bacteriological  part  of  the 
examination,  although  undoubtedly  skill  and 
special  facilities  are  necessary  to  make  an 
exhaustive  report  on  an  infected  urine,  yet 
for  the  purpose  of  routine  diagnostic  work  a 
few  stains  and  a  good  microscope  are  the  sole 
requisites. 

If  no  micro-organisms  are  to  be  seen  the 
urine  may  be  regarded  as  sterile,  provided 
neither    pus    cells    nor    albumin     be     present. 
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Should  pus  cells  be  there,  but  no  organisms 
seen  in  the  methylene -blue  stained  film,  it  is 
probable  that  the  condition  is  tubercular,  and 
therefore  a  thorough  search  for  this  organism 
should  be  made,  v.'ith.  films  specially  stained  for 
their  identification.  I  Avould  also  urge  the 
advisability  of  searching  for  the  tubercle  bacillus 
in  those  urines  where,  though  pus  cells  are 
absent,  albumin  is  present.  Only  those  who 
thus  make  a  systematic  search  for  this  bacillus 
in  every  pathological  urine  appreciate  the 
frequency  with  which  this  organism  is  present 
in  totally  unsuspected  cases. 

A  note  of  warning  must  be  uttered  lest  the 
inoffensive  smegma  bacillus  should  be  mistaken 
for  the  tubercle  organism.  Attention  has 
already  been  drawn  to  the  fact  that  when  the 
urine  is  voided  naturally  in  the  female  it 
invariably  becomes  contaminated  by  the  vulval 
secretion.  It  is  therefore  of  prime  importance 
that  the  urine  which  is  submitted  to  examina- 
tion for  the  tubercle  bacillus  be  withdrawn  by 
a  catheter ;  otherwise  the  presence  of  the 
smegma  bacillus  may  prove  misleading. 

3.  The  Physical  Examination  of  the  Patient. 
It  is  essential  for  a  thorough  examination  of  the 
urethra  and  bladder  that  the  patient  be  placed 
in  the  so-called  lithotomy  position,  viz.  with  the 
pelvis  raised  and  the  thighs  well  abducted  and 
flexed.  The  position  is  an  unpleasant  one,  but 
it  is  unavoidable,  and  with  a  little  manage- 
ment can  be  shorn  of  much  of  its  repugnance. 
It  is  convenient  to  carry  out  the  examination 
systematically,  as  follows — 

(a)  Inspection  of  the  Meatus  Urinarius  and 
External  Genitalia,  specially  looking  for  evidence 
of  abnormality,  past  or  present  inflammation, 
prolapse  of  the  urethra  or  bladder,  and  new 
growths. 

(6)  Digital  Palpation  through  the  anterior 
vaginal  wall  of  the  base  of  the  bladder,  the 
lowest  portions  of  the  ureters,  and  the  urethra. 
By  this  means  valuable  data  may  often  be 
obtained,  such  as  the  presence  of  a  vesical  or 
ureteral  calculus,  the  induration  of  a  malignant 
growth,  etc. 

(c)  Expression  of  the  Urethral  Secretion.  This 
is  especially  important  in  the  examination  of  a 
suspected  case  of  gonorrhoea.  It  is  carried  out 
as  follows : — The  meatus  is  first  carefully 
cleansed,  then,  whilst  the  fingers  of  the  left 
hand  hold  the  labia  apart,  the  index  finger  of  the 
right  hand  is  introduced  into  the  vagina  and 
gently,  but  firmly,  strokes  the  urethra  from 
behind  forwards  until  a  bead  of  secretion  appears 
at  the  meatus.  This  is  then  removed  by  a 
sterile  platinum  loop  and  submitted  to  a 
microscopical  and  bacteriological  examination. 

[d)  Two  Urine-glass  Test.  This  test,  which 
is  so  useful  in  the  male  in  showing  whether  any 
turbidity  of  the  urine  from  pus  or  blood  is  due 


to  a  urethral  lesion  or  not,  has  not  the  same 
value  in  the  female,  partly  on  account  of  the 
shortness  of  the  urethra,  and  partly  because 
of  the  frequency  wdth  w^hich  the  voided  urine  is 
contaminated  by  menstrual  or  vaginal  secre- 
tion. Consequently  the  presence  or  absence  of 
a  urethral  discharge  is  generally  best  deter- 
mined by  the  expression  of  it  in  the  manner 
described  above. 

When,  however,  this  test  is  employed  the 
patient  is  given  two  vessels  and  asked  to  pass 
halt  the  urine  into  the  one  and  the  remainder 
into  the  second.  The  two  samples  of  the  urine 
are  then  compared  and  any  difference  in 
appearance  readily  noted.  If  the  first  portion 
passed  is  turbid  from  pus  or  blood,  whilst  the 
second  portion  is  almost,  or  quite,  clear,  it  may 
be  assumed  that  the  pus  or  blood  in  the  first 
portion  came  from  the  urethra,  and  not  from 
the  bladder  or  kidney. 

An  attempt  is,  how^ever,  often  made  to 
extend  its  use  to  the  distinction  between  kidney 
and  vesical  trouble.  It  is  said  that  when  the 
bladder  is  affected  the  first  portion  of  the  urine 
is  clearer  than  the  second,  for  as  the  bladder 
fills  with  the  urine  the  pus  sinks  to  the  bottom 
of  the  organ  and  is  expelled  w'ith  the  last 
portion  of  the  urine ;  but  when  the  pus  comes 
from  the  kidney  it  is  so  intimately  mixed  with 
the  water  that  when  passed  both  portions  are 
uniformly  turbid.  This  is  an  error  which  has 
often  been  exposed,  but,  like  many  other 
traditions  of  urinary  surgery,  it  dies  a  hard 
death.  It  must  be  unfortunately  owned  that 
the  two  urinary-glass  test  is  not  reliable  in 
distinguishing  between  bladder  and  kidney 
trouble. 

(e)  Irrigation  of  the  Bladder.  After  the 
patient  has  micturated  the  next  step  in  ex- 
amination is  to  pass  a  glass  catheter  into  the 
bladder,  so  that  the  residual  urine,  if  there  be 
any,  may  be  drawn  off,  and  its  character  and 
amount  ascertained.  Whilst  the  catheter  is 
in  situ  the  bladder  is  gently  w'ashed  out  with 
boracic  acid  solution,  or  some  other  indifferent 
fluid,  until  it  returns  quite  clear.  This  simple 
manoeuvre  often  gives  a  clue  to  the  seat  of 
the  trouble,  whether  it  be  in  the  bladder  or 
kidney.  For  in  the  latter  case  the  fluid  very 
soon  returns  clear,  no  matter  hoAV  turbid  the 
urine  was  previously ;  but  if  the  bladder  be  at 
fault,  even  after  long  and  persistent  irrigation 
it  is  with  difficulty  that  the  fluid  is  got  to  return 
clear.  The  reason  for  this  is  that  when  the 
bladder  is  inflamed  the  pus  thickly  coats  and 
adheres  to  the  walls  and  recesses  of  the  organ 
and  is  only  removed  by  irrigation  with  much 
labour. 

(/)  Electrical  Illumination  of  the  Bladder  and 
Urethra.  In  a  large  number,  indeed  probably 
the  majority,  of  urinary  cases  it  wfll  be  found 
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that,  though  the  examination  as  so  far  described 
yields  much  valuable  information,  yet  alone  it 
is  not  sufficient  to  establish  the  diagnosis,  and 
resort  must  be  made  to  the  cystoscope  and 
catheterization  of  the  ureters.  The  details  of 
this  procedure  are,  I  take  it,  outside  the  scope  of 
this  article. 

It  may  be  noticed  that  no  mention  has  been 
made  of  the  use  of  the  sound  or  of  palpation  of 
the  bladder  by  means  of  the  finger  introduced 
per  urethra.  The  reason  is  that  the  former  is 
now  an  obsolete  instrument,  having  completely 
given  place  to  the  cystoscope,  which  gives 
all  the  information  the  sound  does  and  a 
great  deal  more.  For  the  same  reason  the 
digital  exploration  of  the  bladder  per  urethra 
is  no  longer  justified.  In  numerous  cases  it  has 
led  to  a  permanent  incontinence  of  urine,  and 
the  information  it  can  give  falls  far  below  that 
obtained  by  the  cystoscope. 

Urethritis. — By  far  the  most  common  cause 
of  urethritis  is  an  inoculation  with  the  gono- 
coccus.  Indeed,  the  other  causes,  such  as 
traumatism  and  infection  with  septic  wound 
organisms,  so  rarely  give  rise  to  more  than  a 
transitory  inflammation,  that  the  demonstra- 
tion of  a  urethritis  is  almost  pathognomonic  of 
gonorrhoea. 

Symptoms.  Generally  the  first  symptom 
noticed  by  the  patient  is  an  increasing  burning 
and  irritation  about  the  vulva  and  pain  on 
micturition.  The  meatus  becomes  swollen  and 
hypersemic,  vrith.  the  lips  everted  and  moistened 
with  a  tenacious  mucous  secretion,  which  rapidly 
becomes  copious  and  purulent.  Palpation  of 
the  urethra  is  very  painful  and  expresses  a 
purulent  secretion  from  the  meatus.  The 
symptoms  generally  increase  in  severitj^  up  to 
the  second  or  third  week ;  and  then,  if  all  goes 
well,  a  change  for  the  better  begms  to  take  place, 
the  inflammation  and  symptoms  slowly  abate,  so 
that  at  the  end  of  the  fifth  or  sixth  week  the  entire 
process  is  over.  This  rapid  recovery,  however, 
is  liable  to  be  indefinitely  prolonged  by  a  variety 
of  causes,  as  relapse,  or  by  the  extension  of  the 
inflammation  to  the  bladder  or  elsewhere.  In 
such  cases  the  disease  is  apt  to  become  chronic, 
the  diffuse  inflammation  of  the  acute  stage 
becoming  localised  in  one  or  more  small  cir- 
cumscribed areas.  Here,  in  consequence  of  the 
prolonged  irritation  of  the  gonococci,  there  is 
called  forth  a  proliferation  of  the  subepithelial 
tissue  cells,  formmg  a  small-celled  infiltration. 
These  areas  of  infiltration  are  most  frequent!}' 
situated  round  or  about  the  lacunae  and  ducts 
of  the  mucous  glands.  As  they  are  accom- 
panied by  a  considerable  increase  in  vascularity 
they  present  a  granular  appearance.  After  a 
time  these  subepithelial  infiltrations  undergo 
a  form  of  sclerosis  and  pass  into  a  fibroid 
scar.  '  ; 


Diagnosis.  In  the  acute  stage  the  diagnosis 
presents  no  difficulty.  If  the  disease  is  sus- 
pected the  patient  may  be  asked  to  pass  water 
into  two  urine-glasses.  If  the  urine  in  the  first 
glass  is  turbid  and  in  the  second  glass  clear,  the 
suspicion  of  urethritis  should  be  at  once  raised. 
The  diagnosis  is  confirmed  on  finding  the  urethra 
swollen  and  tender  to  the  touch  and  exuding 
pus  at  the  meatus. 

A  simple  microscopical  examination  of  a 
stained  fUm  of  this  pus  will  usually  settle  any 
doubt  as  to  the  character  of  the  iiifection.  In 
the  chronic  stage  the  disease  is  very  frequently 
either  entirely  overlooked  or  confounded  with 
catarrh  of  the  bladder.  The  diagnosis  rests 
upon  (a)  the  expression  and  microscopical 
examination  of  the  secretion ;  (6)  the  detection 
by  the  palpating  finger  of  general  or  localised 
tenderness  and  induration  of  the  urethra ;  (c) 
the  urethroscopic  appearance  of  the  mucous 
membrane. 

During  the  stage  of  the  soft  small-celled  in- 
filtration the  mucous  membrane  is  hyperaemic 
and  redder  than  normally.  Its  epithelium  is 
oedematous,  dull  and  loosened,  so  that  it  is 
readily  detached,  leaving  small  erosions.  In 
consequence  of  the  swelling  and  oedema  of  the 
mucous  membrane,  the  longitudinal  folds,  into 
M'liich  the  urethra  is  normally  tllro^^'n  when  the 
passage  is  not  distended,  are  coarser  and  less 
numerous.  The  mouths  of  the  urethral  glands 
are  surrounded  by  a  zone  of  hypersemia  and 
often  blocked  by  purulent  matter.  Pari  passu 
with  the  gradual  cicatrization  of  the  soft 
infiltration,  the  hjrpersemia,  turgescence  and 
elasticity  of  the  affected  mucous  membrane 
diminish,  so  that  the  red  angry-looking  mem- 
brane becomes  paler  and  paler  as  the  infiltration 
hardens. 

The  epithelium  becomes  thicker  and  less 
transparent  and  the  longitudmal  folds  of  the 
mucous  membrane  gradually  disappear.  In 
the  later  stages,  where  considerable  contraction 
of  the  inflammatory  area  has  taken  place, 
these  folds  may  entirely  disappear,  so  that  the 
urethra,  as  seen  through  the  endoscope,  appears 
as  a  stiff,  inelastic  tube  Avith  smooth  pale 
walls. 

Treatment.  The  treatment  of  urethritis  in 
women  is  surrounded  by  many  difficulties,  and 
is  as  a  rule  very  imperfectly  carried  out.  In 
the  main  the  treatment  proceeds  on  similar 
lines  to  those  laid  down  in  connection  with  the 
male. 

In  the  acute  stage  emphasis  should  be  laid 
on  the  necessity  for  rest  and  a  light  diet,  and 
the  avoidance  of  alcohol  and  other  irritants. 
Internally  the  balsams  and  copious  drinks  of 
bland  fluids  may  be  prescribed  with  a  view  to 
diminishing  the  urethral  irritation.  Locally 
the  parts  must  be  kept  clean  and  provision  made 
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for  the  absorption  of  the  copious  discharge. 
Hot  sitz-baths  and  the  application  of  fomenta- 
tions of  camomile  tea  may  be  employed  for  the 
relief  of  the  pain.  As  soon  as  the  patient  can 
tolerate  it,  the  vulva  and  vagina  (not  the  urethra) 
should  be  freely  irrigated  two  or  three  times  a 
day  with  a  hot  solution  of  permanganate  of 
potash  (1  in  5000) ;  as  the  inflammation  subsides 
the  strength  of  the  lotion  should  be  increased,  or 
be  superseded  by  one  of  nitrate  of  silver  (1  in 
1000). 

In  the  subacute  and  chronic  stages  it  is  useless 
to  attempt  to  influence  the  disease  by  the  ad- 
ministration of  balsams  and  like  remedies.  The 
only  constitutional  treatment  which  holds  out 
any  promise  of  success  is  the  vaccine  therapy. 
Locally,  in  addition  to  the  vaginal  and  vulval 
douching,  more  powerful  solutions  of  silver 
nitrate  may  be  occasionally  applied,  by  means 
of  the  urethroscope  or  small  urethral  syringe, 
directly  to  the  urethra. 

Prolapse  of  the  Urethra. — Both  in  young 
children  and  in  old  women  we  occasionally  see 
a  prolapse  of  the  urethral  mucous  membrane 
protruding  from  the  meatus  and  appearing  as 
a  dark  red  berry -like  tumour.  The  prolapse 
generally  involves  the  whole  circumference  of 
the  urethra,  but  may  affect  but  a  small  segment. 
The  condition  sometimes  occurs  quite  suddenly 
as  the  result  of  violently  straining  at  stool  or 
of  a  violent  fit  of  coughing.  At  other  times, 
especially  in  old  women,  the  prolapse  is  a 
gradual  process,  dependent  on  a  general  senile 
involution  of  the  generative  organs. 

The  diagnosis  seldom  offers  much  difficulty, 
the  only  condition  likely  to  be  mistaken  for 
it  is  the  protrusion  of  a  small  tumour,  more 
especially  a  vascular  caruncle  from  the  meatus. 
The  true  nature  of  the  condition  is  determined 
by  a  careful  examination  with  a  probe.  It 
may  be  remembered  that  prolapse  is  common 
in  childhood,  but  rare  between  the  ages  of 
twenty  and  forty,  Avhile  vascular  caruncle  is 
not  met  with  under  the  age  of  twenty. 

Treatment.  In  the  acute  cases  a  cure  may 
sometimes  be  effected  by  simply  reducing  the 
prolapse  and  keeping  the  patient  to  bed  for 
a  few  days,  but  as  a  rule  some  operative  pro- 
cedure is  called  for.  An  old  and  thoroughly 
effective  method  is  to  insert  a  metal  catheter 
and  then  tie  a  piece  of  fine  silk  tightly  round  the 
base  of  the  prolapse,  so  as  to  strangle  it.  In  a 
few  days  the  mucous  membrane  shrivels  up 
and  drops  off,  and  the  condition  is  healed. 
Instead  of  ligaturing,  the  prolapse  can  be 
excised  and  the  edges  of  the  divided  mucous 
membrane  sutured  with  fine  silk. 

Tumours  of  the  Urethra.— By  far  the  most 
common  new  formation  affecting  the  urethra 
is  the  so-called  vascular  caruncle — a  term  which 
is  applied  somewhat  loosely  to  a  small  bright- 


red  vascular  growth  of  an  innocent  nature 
which  frequently  develops  at  the  urethral 
orifice  of  women.  These  growths  are  not  all 
of  the  same  nature,  some  are  not  really  neo- 
plasms, but  mere  masses  of  granulation  tissue 
Avhich  have  been  evoked  by  some  chronic  in- 
flammatory irritation,  generally  gonorrhoea; 
others  are  true  vascular  growths  of  the  nature 
of  angeioma.  These  small  growths  often  give 
rise  to  very  distressing  symptoms,  chief  of 
which  are  pain  during  and  after  micturition 
and  dyspareunia.  The  diagnosis  is  generally 
easy,  the  most  likely  error  being  to  mistake  a 
caruncle  for  a  prolapse  of  the  urethral  mucous 
membrane. 

Treatment.     The  simplest  and  most  effective 

method  of  dealing  with  these  innocent  growths 

is  to  destroy  them  with  a  fine-pointed  cautery. 

,  But  it  must   be  remembered  that  when  deal- 

j  ing  with  the  granuloma  form  of  caruncle  the 

!  urethritis  must  also  be  treated. 

Apart  from  vascular  caruncle,  innocent 
groAvths  of  the  urethra  are  too  rare  to  call  for 
comment  here. 

Both  carcinoma  and  sarcoma  frequently 
attack  the  urethra,  but  generally  do  so  second- 
arily, having  their  origin  either  in  the  bladder 
or  peri-urethral  tissue.  Consequently  they  are 
rarely  suitable  for  radical  operative  treatment, 
and  all  that  can  be  done  is  to  ease  the  intolerable 
suffering  of  the  patient. 

Developmental  Abnormalities  of  the  Urethra. — 
These  require  but  a  brief  mention  here.  The 
most  common  variety  is  that  of  hypospadias, 
where  the  posterior  wall  of  the  urethra  is  more 
or  less  imperfect.  In  the  slight  forms  this 
abnormality  has  no  clinical  significance,  it 
causes  no  trouble  and  requu'es  no  treatment. 
In  the  gravest  cases,  where  the  whole  of  the 
urethral  canal  is  wanting,  incontinence  of 
urine  is  present.  To  cure  this  a  plastic  opera- 
tion is  called  for,  but  it  is  difficult,  and  a  good 
functional  result  is  decidedly  rare. 

A  less  common  abnormality  is  that  of  epis- 
padias. Here,  again,  the  failure  in  the  develop- 
ment of  the  urethral  wall  may  affect  only  the 
meatus  or  the  whole  of  the  urethra.  And,  as 
in  hypospadias,  no  treatment  is  indicated 
unless  incontinence  is  present. 

MaKormations  of  the  Bladder.— The  bladder 
is  liable  to  various  congenital  malformations, 
the  most  common  and  serious  of  which  is  the 
incomplete  union  of  the  anterior  wall.  In  its 
severest  form  there  is  a  cleft  running  through 
the  wall  of  the  bladder,  the  symphysis,  mons 
veneris  and  clitoris,  so  that  the  whole  of  the 
bladder  and  urethra  is  laid  open.  In  conse- 
quence of  the  abdominal  pressure  the  base  of 
the  bladder  is  everted  through  the  cleft,  so 
that  it  is  presented  as  a  large  red  tumour  just 
above  the  symphysis.     The  mucous  membrane 
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thus  exposed  to  irritation  and  infection  becomes 
inflamed  and  ulcerated,  and  bleeds  at  the 
slightest  touch.  Unfortunately  this  terrible 
condition  is  not  incompatible  with  life,  and 
many  of  these  unfortunate  beings  grow  up 
into  adults.  In  consequence  of  the  continual 
escape  of  urine  the  integument  of  the  thighs 
and  \nilva  becomes  inflamed  and  excoriated, 
and  this,  together  ^A'ith  the  accompanying 
stench  of  decomposing  urine,  makes  up  a  con- 
dition of  the  utmost  misery.  Nevertheless 
several  cases  are  recorded  where  not  only  adult 
life  was  reached,  but  even  pregnancy  took 
place. 

Treatment.  Much  ingenuity  has  been  ex 
pended  in  devising  operative  methods  for  the 
cure  of  this  condition,  but  without  avail,  and 
it  has  at  last  been  recognized  that  it  is  not 
possible  to  close  the  defect  in  the  abdominal 
wall  so  as  to  make  an  efficient  bladder;  and 
plastic  operations  with  this  object  are  generally 
Avorse  than  useless.  The  most  satisfactory  way 
to  deal  with  the  condition  is  to  divert  both  the 
ureters  into  the  large  bowel.  This  (Madyl's 
operation)  is  done  by  implanting  the  trigonum 
of  the  bladder,  Avith  ureters  still  attached,  into 
a  loop  of  the  sigmoid  gut.  The  operation, 
which  is  a  formidable  one,  should  not  be  done 
in  infancy,  but  between  the  fifth  and  tenth 
years.  As  a  rule  it  enables  the  patient  to  have 
a  very  fair  control  over  the  liquid  faeces,  and 
at  present  it  is  certainly  the  operation  of 
choice. 

Incontinence  ol  Urine. — This  most  distressing 
malady  is  characterized  by  the  involuntary 
escape  of  the  urine.  When  this  only  occasion- 
ally happens  it  is  often  termed  enuresis,  when 
continually,  incontinence.  It  may  be  con- 
veniently classified  under  the  two  heads  :  (a) 
where  the  trouble  is  due  to  some  functional 
disturbance,  and  no  defect  of  the  urethra  or 
bladder  is  present,  sometimes  called  "  essential 
incontinence  " ;  and  (6)  where  the  escape  of  the 
urine  is  due  to  a  definite  local  lesion.  The 
causes  of  both  varieties  are  numerous.  For 
instance,  to  the  former  group  belong  injury  or 
organic  disease  of  the  central  nervous  system, 
unconsciousness  arising  from  almost  an}^  cause, 
grave  debility,  especially  in  the  course  of  high 
fever,  hysteria  and  the  enuresis  of  children. 
To  the  second  group  belong  pressure  upon  the 
bladder  from  neighbouring  parts — gravid  uterus, 
myoma,  iirinary  fistul?e,  vesical  growth,  calculus 
and  traumatic  injury  to  the  sphincter  muscle, 
such  as  is  occasioned  by  pressure  during  child- 
birth or  over-distension  from  a  digital  examina- 
tion of  the  bladder. 

Treatment.  This  naturally  is  entirely  de- 
pendent upon  the  cause  of  the  trouble,  and 
consequently  must  be  preceded  by  an  exhaustive 
examination   of    the   patient.     In    those   cases 


where  the  cause  cannot  be  removed  steps  must 
be  taken  to  diminish  the  irritation  of  the  skin 
occasioned  by  the  dribbling  of  the  urine — 
extreme  cleanliness,  smearing  of  the  thighs 
and  vulva  with  oxide  of  zinc  powder  and  oint- 
ment, and  the  use  of  a  well-fitting  urinal. 

Enuresis  Nocturna.  —  This  distressing  con- 
dition chiefly  affects  young  chfldren,  and  has 
a  tendency  to  disappear  at  or  before  puberty. 
At  present  there  is  much  obscurity  as  to  the 
cause  of  the  trouble.  By  many  it  is  regarded 
as  being  usually  due  to  some  defect  in  the 
central  nervous  system,  and  they  seek  to  trace 
some  evidence  of  inlierited  neuropathic  trouble 
(such  as  epilepsy).  But  this  explanation  is  for 
most  cases  unsatisfactory.  Many  of  them  seem 
to  be  the  result  of  reflex  action  set  up  by  some 
slight  local  or  remote  irritation.  In  France, 
especially,  considerable  stress  is  laid  upon  the 
association  of  adenoid  hypertrophy  of  the  naso- 
pharynx with  nocturnal  enuresis.  Fischer 
maintains  that  fifteen  per  cent,  of  adenoid 
children  suffer  from  bed-wetting,  and  that  in 
seventy-one  such  cases  the  removal  of  the 
adenoids  cured  forty-five  and  improved  twenty- 
three.  Personally  I  have  been  struck  \vith 
the  frequency  with  which  an  abnormal  urine 
is  present  in  these  cases,  and  have  on  several 
occasions  detected  the  presence  of  an  early 
tuberculosis. 

Treatment.  Both  constitutional  and  local 
treatment  is  indicated.  A  simple  open-air  life, 
especially  at  the  seaside,  with  freedom  from 
school  pressure,  is  generally  more  effective  than 
drugs,  from  which  I  have  obtained  but  little 
help.  The  most  useful  of  these  are,  however, 
bromide  of  potassium,  belladonna,  strychnine 
and  iron  tonics.  Locally  the  following  can  be 
recommended  : — The  occasional  instillation  of 
a  few  drops  of  nitrate  of  sUver  solution  (one  to 
ten  per  cent.)  to  the  neck  of  the  bladder;  the 
galvanization  of  the  sphincter  muscle  by  means 
of  a  metal  sound  introduced  per  urethram; 
vibratory  massage  through  the  anterior  wall 
of  the  vagina  to  the  sphincter  region;  and, 
lastly,  Cathelin  epidural  injection  of  saline 
fluid  into  the  canal  of  the  sacral  vertebrse. 

Vesical  Fistula. — By  far  the  greater  number 
of  urinary  fistulse  in  the  female  can  be  traced 
to  traumatism  during  childbirth,  or  to  some 
injury  inflicted  during  a  gynaecological  operation. 
In  childbirth  the  damage  is  more  frequently 
caused  by  the  long  pressure  of  the  foetal 
head  on  the  bladder  wall,  than  to  any  lack 
of  manipulative  dexterity  on  the  part  of  the 
accoucheur. 

As  a  rule  the  fistulous  opening  is  between 
the  bladder  and  the  vagina ;  far  more  rarely 
between  the  bladder  and  the  uterus. 

Symptoms.  In  those  cases  where  the  lesion 
is  caused  by  a  tear  or  cut  in  the  vesical  wall. 
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incontineuce  immediately  follows  on  the  injury, 
though  in  the  lying-in  woman  the  escape  of 
the  urine  may  not  bs  noticed  for  a  few  days. 
On  the  other  hand,  should  the  fistula  be  the 
result  of  a  necrosis  of  the  bladder  wall,  say 
from  damage  received  during  childbirth,  no 
urine  escapes  until  about  the  fifth  or  seventh 
day,  that  is  until  the  necrotic  tissue  begins 
to  separate. 

Diagnosis.  The  exact  diagnosis  can  only  be 
established  after  a  careful  examination  has  been 
made,  of  the  vagina  with  the  speculum  and 
probe,  and  the  bladder  Mdth  the  cystoscope. 
The  latter,  it  is  true,  requires  some  ingenuity 
to  effect  on  account  of  the  leakage  from  the 
bladder,  but,  by  first  packing  the  vagina  with 
gauze,  it  can  generally  be  done.  The  first 
thing  to  be  ascertained  is  whether  the  involun- 
tary escape  of  the  urine  is  in  consequence  of  a 
fistulous  opening,  or  merely  from  some  insuffici- 
ency of  the  sphincter  muscle  of  the  bladder. 
If  from  the  former,  then  the  situation  and  size 
of  the  defect  must  be  determined. 

Treatment.  It  is  important  to  remember 
that  all  fistulse,  save  those  that  result  from 
malignant  disease,  have  a  natural  tendency 
towards  spontaneous  cure  from  the  contraction 
of  the  scar  tissue.  Even  where  a  large  defect 
has  taken  place  in  consequence  of  the  sloughing 
of  part  of  the  vesical  wall,  a  complete  spon- 
taneous cure  is  not  impossible.  From  this  it 
follows  that  it  is  a  mistake  to  operate  as  soon 
as  the  fistula  forms.  Sufficient  time  should 
always  be  allowed  for  a  natural  cure  to  take 
place.  Hence  it  is  rarely  advisable  to  operate 
within  a  couple  of  months  from  the  onset  of 
the  incontinence.  Moreover,  quite  apart  from 
the  frequency  with  which  a  natural  cure  is 
efiected,  there  is  another  good  reason  for  delay, 
and  that  is  the  improvement  which  takes  place 
in  the  surrounding  tissues.  And  until  all  the 
necrotic  tissue  has  separated  and  the  inflamma- 
tion subsided  it  is  impossible  to  operate  with 
success. 

Whilst  waiting  for  this  to  occur  it  is  desirable 
that  every  step  should  be  taken  both  to  improve 
the  condition  of  the  local  part  and  to  facilitate 
the  spontaneous  closure  of  the  defect.  The 
first  of  these  is  brought  about  by  rigid  cleanliness 
and  the  free  use  of  mild  antiseptic  vaginal 
douches ;  the  second  by  draining  the  bladder 
by  means  of  a  glass  catheter. 

Cystitis. — Our  views  as  to  the  origin,  fre- 
quency and  importance  of  cystitis  in  the  female 
have  completely  changed  durmg  the  last  tAventy 
years.  Aiid,  though  there  are  many  points 
in  the  etiology  which  are  still  obscure  and  on 
which  most  conflicting  views  are  held,  yet  the 
great  advance  in  our  bacteriological  knowledge, 
together  with  the  more  recent  methods  of 
diagnosis  bv  the  help  of  the  cvstoscope  and 
33*      "^ 


ureter  catheterization,  have  opened  a  new 
chapter  in  the  treatment  of  this  disease. 

We  now  know  that  cystitis  is  always  the  result 
of  a  definite  bacterial  infection,  and  that  cold 
and  heat,  traumatism,  irritating  foods  and 
drugs,  or  over-distension  of  the  bladder,  which 
formerly  Avere  regarded  as  direct  causes  of  the 
inflammation,  are  only  more  or  less  powerful 
predisposing  causes  by  producmg  a  diminution 
in  the  local  resistance  of  the  tissues,  but  they 
do  not  and  cannot  alone  give  rise  to  a  true 
cystitis.  A  large  number  of  micro-organisms 
are  capable  of  setting  up  a  cystitis,  but  the 
most  common  are  the  staphylococcus,  the  coli, 
proteus  and  tubercle  bacilli,  and  the  gonococcus. 
These  micro-organisms  may  reach  the  bladder 
in  a  variety  of  ways.  As  a  rule  the  infection 
takes  place  per  urethram,  generally  as  the 
result  of  an  inflammation  which  has  spread 
from  the  vulva,  or,  more  rarely,  which  has 
been  carried  directly  by  a  catheter  or  other 
instrument. 

At  other  times  the  bladder  becomes  infected 
by  an  inflammation  spreading  through  the 
vesical  wall.  This  sometimes  happens  in  cases 
of  pyosalpmx,  peritonitis  and  intestinal  inflam- 
mation. In  almost  all  the  cases  of  tubercular 
cyetitis  the  infection  of  the  bladder  is  secondary 
to  tubercular  mischief  in  the  kidney. 

Symptoms.  It  is  convenient  to  divide  cystitis 
into  the  acute  and  the  chronic  forms,  according 
to  the  severity  of  the  disease. 

The  chief  symptoms  are  frequent  and  painful 
micturition  and  the  passage  of  urine  containing 
pus.  As  the  urine  collects  in  the  inflamed 
bladder  it  gives  rise  to  an  increasing  degree  of 
discomfort  until  it  is  evacuated,  when  as  a 
rule  there  is  a  period  of  relief.  If  the  neck  of 
the  bladder  is  acutely  inflamed  the  act  of 
micturition  may  be  exceedingly  painful. 

In  the  acute  form  of  the  disease  the  bladder 
irritation  is  almost  constant  and  the  wretched 
patient  is  compelled  to  empty  the  bladder  every 
few  minutes.  In  the  absence  of  complications 
the  general  condition  is  usually  good,  fever 
bsing  either  absent  or  but  slight  and  temporary. 
Should  the  pyrexia  continue  in  spite  of  a  rational 
treatment  the  suspicion  of  further  complications 
— ascending  inflammation  of  the  kidneys — 
would  bs  raised. 

The  amount  of  pus  in  the  urine  varies  with 
the  intensity  of  the  disease;  it  is  seldom 
accompanied  by  blood,  unless  tumour,  stone  or 
other  complication  is  present. 

Diagnosis.  Although  to  the  expert  urologist 
the  diagnosis  of  cystitis  is  attended  by  no 
difficulties,  this  is  far  from  bsmg  the  case  Anth 
the  practitioner,  who  naturally  lacks  both  the 
experience  and  equipment  of  his  colleague. 
Mistakes  arise,  firstly  by  not  recognizing  the 
condition    when    present,     and     secondly    by 
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diagnosing  cystitis  AAhen  the  trouble,  or  at  any 
rate  the  chief  trouble,  is  elsewhere.  In  order 
to  avoid  the  first  error  it  must  be  understood 
that,  although  those  cases  which  run  an  acute 
course  are  accompanied  by  such  distressing 
symptoms  as  to  lead  the  patient  to  seek  advice, 
those  cases  which  begin  as,  or  pass  into,  sub- 
acute or  chronic  inflammation  are  often  at- 
tended by  no  pain,  but  only  an  occasional 
local  discomfort,  which  troubles  the  patient 
but  little  and  which,  from  various  motives,  she 
does  not  mention  unless  directly  questioned 
concerning  it. 

The  second  great  error,  viz.  that  of  erroneously 
diagnosing  cystitis  to  be  present  when  the 
trouble  lies  elsewhere,  is  due  to  the  unfortunate 
belief  that  the  association  of  dysuria  with  p^^.lria 
is  pathognomonic  of  cystitis.  Nothing  could  be 
more  misleading,  and  it  camiot  be  too  emphati- 
cally stated  that  a  diagnosis  of  cystitis  can  only 
be  arrived  at  from  a  thorough  physical  examina- 
tion of  the  patient,  and  never  by  merely  hearing 
an  account  of  the  subjective  symptoms  or 
seeing  a  specimen  of  the  urine.  When  one  also 
bears  in  mind  the  frequency  with  which  cystitis 
is  but  a  relatively  minor  complication  of  stone, 
serious  trouble  affecting  the  kidney,  pelvic 
viscera  or  urethra,  the  need  for  a  full  and  careful 
physical  examination  is  obvious. 

By  means  of  the  two  urine -glass  test  and  the 
use  of  the  catheter  the  important  distinction 
between  a  urethritis  and  a  cystitis  can  generally 
be  drawn.  But  to  determine  whether  in  a  case 
of  pyuria  the  bladder  or  the  kidney  is  at  fault, 
the  use  of  the  cystoscope  and  ureter  catheter  is 
necessary. 

Treatment.  In  the  acute  stage  the  first  and 
chief  indication  is  complete  rest.  The  patient 
must  be  kept  in  bed  until  the  dysuria  has 
entirely  disappeared.  For  the  relief  of  the  pain 
hot  fomentations  of  camomile  tea  may  be 
applied,  with  benefit,  to  the  hj^pogastrium  and 
vulva.  Of  the  many  sedatives  advocated  for 
the  relief  of  the  intolerable  dysuria,  I  prefer  the 
following— 

\i    Antipyrin  gr.  vi 
Pyramidon  gr.  vi 
Heroin  gr.  ~^. 

M.  ft.  pulv. 

One  of  these  powders,  dissolved  in  an  ounce 
or  two  of  warm  water,  is  injected  into  the  rectum 
at  bedtime. 

For  most  cases  of  dysuria  this  mixture  is 
far  superior  to  morphia,  which,  on  account  of 
its  unpleasant  after-effects,  should  be  as  far  as 
possible  avoided. 

The  diet  should  be  of  a  simple  bland  nature, 
in  the  severe  cases  consisting  mainly  of  gruel 
and  barley  water — alcohol  being  especially 
injurious. 


Medicinally,  m  addition  to  the  use  of  seda- 
tives, one  or  more  of  the  urinary  antiseptics 
may  be  given,  such  as  a  ten-grain  dose  of 
urotropin  or  helmitol,  three  times  a  day. 

Until  the  acute  symptoms  have  abated  all 
forms  of  local  treatment  are  strictly  contra- 
indicated ;  but  in  the  later  stages  of  the  disease 
they  are  invaluable.  Whatever  mode  of  treat- 
ment is  adopted  it  should  be  applied  with  the 
greatest  gentleness,  otherwise  it  will  cause  more 
harm  than  good.  Two  methods  of  local  treat- 
ment are  employed — one  the  simple  washing 
out  of  the  bladder  with  a  relatively  weak 
antiseptic  fluid,  and  the  other  the  instillation 
of  a  few  drops  of  a  much  stronger  solution. 

As  a  rule  it  is  well  to  begin  with  irrigation 
and  pass  on  to  instillation,  if  the  simple  Avashing 
out  fails  to  effect  a  cure. 

Of  the  large  number  of  fluids  "VA'hich  have 
been  advocated  for  the  treatment  of  cystitis, 
there  are  only  two  or  three  which  have  stood 
the  test  of  time.  The  first  and  foremost  of 
these  is  undoubtedly  nitrate  of  silver  (1  in  4000 
to  1  in  1000).  For  all  forms  of  cystitis,  with 
the  single  exception  of  the  tuberculous,  this 
solution  is  worth  all  the  rest  put  together. 
The  organic  preparations  of  silver,  like  protargol, 
are  nothing  like  as  effective  and  much  more 
expensive. 

Next  to  nitrate  of  silver  I  prefer  a  solution 
of  oxycyanate  of  mercury  (1  in  5000  to  1  in 
1000). 

When  washing  out  the  bladder  it  is  well  to 
use  a  glass  catheter  to  which  a  short  portion  of 
rubber  tubing  has  been  attached.  Either  an 
irrigator  or  syringe  may  be  employed,  but  in 
either  case  only  two  or  three  ounces  should 
be  injected  at  a  time.  It  is  a  mistake  to 
distend  the  bladder  with  large  quantities  of  the 
fluid. 

Wlien  applying  stronger  solutions  by  instilla- 
tion a  small  syringe  holding  about  a  drachm, 
or  less,  is  employed.  The  urine  is  first  drawn 
of!  and  the  bladder  washed  out  with  warm 
sterile  water.  Then  from  ten  to  thirty  minims 
of  nitrate  of  silver  solution  (one  per  cent,  to 
five  per  cent.)  is  injected.  This  may  be  repeated 
twice  or  thrice  a  Aveek.  C.  L.  G. 


GENERAL   PREPARATIONS 

The  success  of  modem  surgery  is  largely 
dependent  on  preliminary  preparation,  so  that 
a  disquisition  on  general  principles  will  not  be 
amiss. 

First,  in  respect  to  instruments.  These  should 
be  all  metal,  and  when  plated  should  show  no 
rust.  The  old-fashioned  screw  lock  is  the  best 
for  artery  forceps  and  scissors,  but  for  other 
instruments  the  newer  lock  (Collin)  is  prefer- 
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able.     The  following  list  comprises   the   most 
important  gjmsecological  instruments. 

1.  A  nest  of  tubular  specula  (Ferguson). 

2.  BuUet  forceps  for  the  cervix.     Four. 

3.  Large  and  small  Martin's  posterior  specula. 

4.  Uterine  sound  (Sims'). 

5.  Pessaries.     Both    Smith-Hodge    and    ring 
pessaries  are  essential.     They  should  be  made 
of  hard  vulcanite,  which,  not  being  perishable,  i 
may  with  impunity  remain  in   place   three   to 
four  months. 

The  ring  variety  is  used  to  keep  up  prolapse 
of  the  uterus  or  relaxed  vaginal  walls.  A 
Smith-Hodge  will  keep  in  place  a  uterus  that 
has  been  replaced  from  a  position  of  retroversion. 

6.  Hegar's  dilators  or  their  modifications 
are  required  to  dilate  the  cervix.  The  most 
convenient  forms  are  of  different  sizes  at  each 
end.  They  should  be  boiled  before  use  and 
then  placed  in  weak  solution  of  lysol,  which 
makes  an  excellent  lubricant.  For  dilatation, 
after  preliminary  preparation  of  the  patient 
(p.  1037),  the  cervix  is  fixed  by  bullet  forceps, 
a  Martin's  posterior  speculum  is  inserted,  and 
the  cervix  is  wiped  with  sterilized  cotton-wool, 
soaked  in  an  antiseptic  solution.  The  dilators 
are  held  in  the  middle  and  passed  with  steady 
force. 

At  all  operations  instruments  after  use  are 
placed  in  a  separate  basin. 

7.  Martin's  curette  efiiciently  removes  the 
endometrium  on  all  the  walls  as  well  as  the  i 
fundus.  Its  one  disadvantage  is  that  it  does 
not  remove  a  satisfactory  fragment  for  micro- 
scopical examination.  On  this  account  many 
operators  use  a  Hegar's  curette  as  well. 

8.  Braun's  syringe.     Liniment  of  iodine   or 
formalin,  either  pure  or  diluted,  can  be  injected  , 
into  the  uterus  by  means  of  this  instrument.   ■ 
It  has  a  long  slender  nozzle  with  two  small 
lateral  holes  pointing  backwards,  designed  to 
prevent  injected   fluid   being   forced   into   the 
Fallopian  tubes.     It  holds  about  twenty  minims. 
When  injecting  by  means  of  this  syringe  let 
the   cervix    be   exposed    and   cleansed    as   for   i 
curettage.     The    nozzle   is    inserted    until    the 
uterine   fundus   is   reached,   then   the   fluid   is 
gently  forced  in  whilst  the  syringe  is   being 
withdrawn. 

9.  A  Bozeman's  double  current  catheter  is  j 
a  useful  instrument  for  washing  debris  from  the  [ 
uterus.  It  is  desirable  to  have  two  different 
sizes,  the  smaller  being  about  the  thickness  of 
an  ordinary  lead  pencil.  They  can  readily 
be  taken  apart  to  be  cleaned.  The  double  flow 
which  they  provide  guards  against  the  danger 
of  over-distension  of  the  uterus. 

10.  A  douche  can  is  a  more  convenient 
receptacle  for  solutions  than  any  syphon 
arrangement  which  has  for  its  object  the  suction 
of  fluid  from  a  bedroom  jug.     The  survival  of 


the  latter  is  due  to  its  lightness,  small  bulk  and 
portability. 

11.  Sea-tangle,  tupela  or  sponge  tents  are 
not  used  as  frequently  now  as  formerly;  the 
former,  however,  still  have  their  field  of  useful- 
ness. The  dilatation  they  cause  has  the 
advantage  of  considerably  softening  the  cervix, 
so  that  further  dilatation  can  be  accomplished 
readily  and  rapidly.  Tents  should  be  passed 
by  sight  after  the  cervix  has  been  prepared 
as  for  curettage.  They  should  be  held  in 
forceps  and  it  is  advisable  to  use  two  or  three 
slender  tents  rather  than  one  big  one.  The  big 
tent  frequently  oft'ers  great  difficulty  in  its 
removal,  sometimes  necessitating  the  splitting 
of  the  uterus.  A  number  of  small  ones  are 
easily  removed  when  pulled  on  singly. 

12.  Bandl's  sound  is  an  instrument  used  in 
the  treatment  of  endo-cervicitis  and  erosions 
of  the  cervix.  It  is  readily  sterilized  in  the 
flame  of  a  spirit  lamp  if  boiling  water  is  not 
available.  To  introduce  it,  the  cervix  is  ex- 
posed through  a  Ferguson's  speculum  or  after 
the  manner  described  for  curetting.  When  the 
vagina  is  filled  with  a  lotion  such  as  solution 
of  sulphate  of  copper,  pyroligneous  acid,  etc., 
the  fluid  readily  finds  its  way  into  the  cervical 
canal  through  the  perforated  sound.  The 
sound  is  passed  up  to  the  internal  os  before  the 
fluid  is  passed  into  the  vagina. 

13.  Playfair's  probes  are  used  for  the  same 
purpose  as  Bandl's  sound,  and  they  may  also 
be  employed  instead  of  Braun's  syringe  to 
apply  caustics  to  the  uterine  wall.  Several 
of  these  should  be  obtained,  and  those 
made  of  copper  are  preferable  to  aluminium 
ones.  Before  use  a  piece  of  cotton-wool  is 
wound  in  a  spiral  manner  from  the  top  towards 
the  handle  for  about  two  inches,  care  being 
taken  to  twist  it  firmly.  In  this  way  detach- 
ment of  the  cotton-wool  is  prevented.  The 
probe  thus  prepared  is  sterilized  by  dry  heat, 
or  by  being  boiled,  before  use,  and  no  reliance 
should  be  placed  on  the  supposed  antiseptic 
solutions  to  destroy  the  virus  contained  in 
contaminated  wool. 

14.  Scissors.  Two  '  shapes  are  required, 
elbowed  and  curved  on  the  flat.  The  curved 
pair  should  at  least  be  eight  to  ten  inches  long, 
with  blunt  points.  The  other  is  sharp-pointed 
and  curved  to  forty-five  degrees. 

15.  Needles.  For  vaginal  work  only  curved 
needles  are  required.  They  should  be  strong, 
fully  curved,  and  wide-eyed.  Stout  needles  will 
be  found  to  yield  the  most  satisfactory  results ; 
fine  needles  are  difficult  to  manipulate,  they 
often  fail  to  carry  the  desired  thickness  of  suture, 
and  are  very  prone  to  be  broken  in  the  grip 
of  the  holder.  Needles  should  at  all  times  be 
held  just  below  the  eye  by  the  metal  holder ;  a 
neglect  of  this  precaution  will  almost  certainly 
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result  in  fracture.  For  perineal  operations  very 
large  (2i  in.  long)  half-curved  needles  are 
required. 

16.  Needle  holder.  Personal  preference 
guides  the  choice  of  needle  holder.  It  is  most 
important  to  select  a  long  pair  with  narroA\ 
handles,  as  short  wide  ones  cause  the  hand  to 
obscure  the  view  and  shut  oif  the  light.  Martin's 
needle  holder,  with  long  scissors  handle  and  a 
clip  to  fix  the  grip  when  taken,  is  most  satis- 
factory. 

17.  Strong  vaginal  clamps,  about  half  a 
dozen. 

18.  Kocher's  long  artery  forceps.     Two. 

19.  Landau's  forceps.     Two. 

20.  Artery  forceps  complete  the  list,  although 
every  gynaecologist  has  some  special  instrument 
or  instruments  to  which  he  attaches  importance. 

Ligatures. — Catgut  is  the  most  useful  material 
for  vaginal  work,  though  silk  and  silkworm 
gut  have  special  indications.  The  advantage 
of  catgut  is  that  the  stitches  are  absorbed  and 
do  not  subject  the  patient  to  the  pain  and 
danger  of  their  removal. 

The  simplest  way  to  prepare  catgut  is  to  soak 
it  in  ether  for  twenty-four  hours  and  then  boil 
it  in  superheated  alcohol.  For  the  latter 
purpose  the  catgut  is  rolled  on  a  small  glass  reel 
and  placed  in  a  bottle  of  one  ounce  capacity, 
three-quarters  full  of  alcohol,  and  corked.  This 
bottle  is  put  in  a  saucepan  of  water  and  boiled. 
The  alcohol  is  raised  to  the  temperature  of  the 
boiling  Mater.  Larger  bottles  are  very  liable 
to  burst  from  internal  pressure.  Specially 
constructed  brass  pots  are  supplied  for  sterilizing 
large  quantities  of  catgut  by  this  method, 
which  is  also  useful  for  sterilizing  sea-tangle 
tents. 

The  following  method  has  come  into  very  i 
general  use  of  late  years,  and  can  be  depended 
upon  to  sterilize  the  catgut  and  at  the  same  time 
leave  it  pliable  without  being  slipper3^ 

Albolene  Method.  The  catgut  is  rolled  in 
coils  about  the  size  of  half-a-crown.  These  coils 
are  strung  on  a  piece  of  silk  and  hung  in  an 
oven  placed  in  a  sand  bath,  care  being  taken  to 
avoid  contact  between  thfe  catgut  and  the  sides 
of  the  oven. 

The  temperature  is  slowly  raised  to  180°  F.  and 
kept  there  for  an  hour,  then  slowly  raised  to 
220°  F.  and  kept  there  for  another  hour. 

After  being  dried  in  this  manner  the  catgut 
is  put  in  liquid  albolene  (refined  petroleum) 
until  it  is  cleared.  It  is  usually  convenient  to 
leave  it  over  night.  The  vessel  containing  the 
catgut  and  albolene  is  transferred  to  the  "sand 
bath,  and  the  temperature  of  the  albolene 
slowly  raised  to  300°  F.  and  maintained  for  an 
hour. 

From  the  albolene  the  catgut  is  placed  in 
tincture  of  iodine,  where  it  is  stored  for  twentv- 


four  hours.  For  preparing  catgut  by  this 
method  a  special  apparatus  Avith  a  heat  regulator 
and  thermometer  is  obtainable  at  a  moderate 
cost,  but  two  saucepans  can  readily  be  made  to 
serve  every  purpose.  The  bottom  of  the  larger 
is  covered  with  a  \a,yeT  of  sand  one  inch  thick. 
The  smaller  saucepan  is  placed  on  this  and  the 
space  between  them  filled  \Wth  sand.  There 
should  be  a  layer  of  sand  at  least  half  an  inch 
wide  surrounding  the  inner  saucepan.  The  lid 
is  perforated  for  a  cork  through  which  the 
thermometer  runs.  A  hook  inside  the  lid  holds 
the  silk  from  which  the  catgut  is  suspended. 
This  inner  saucepan  serves  as  a  drj'^  oven  first, 
and  then  contains  the  albolene  for  sterilization. 
The  same  albolene  may  be  used  repeatedly. 

Sea-tangle  tents  can  be  steriUzed  by  boiling 
in  superheated  alcohol.  Instrument  makers 
supply  catgut  sterilized  by  any  of  the  well- 
recognized  methods. 

If  silk  is  used  in  the  vagina  it  should  not 
exceed  No.  3  in  size,  and  No.  2  is  useful  for  tying 
off  small  vessels.  To  prepare  silk  it  is  soaked 
in  ether  for  twenty-four  hours,  and  then  boiled 
for  ten  minutes  on  two  separate  occasions,  in  a 
1  in  1000  solution  of  corrosive  sublimate.  It  is 
stored  in  absolute  alcohol. 

Silkworm  gut  is  sterilized  by  boiUng  and 
kept  in  corrosive  sublimate  solution  or  alcohol. 

Position  for  Examination  and  Operation. — The 
modified  lithotomy  position  is  by  far  the  most 
satisfactory,  and  is  best  obtained  in  a  special 
gynaecological  couch  of  the  Schultze  pattern. 
There  are  many  cheap  tables  specially  designed 
to  give  this  position  Mitli  all  its  modifications, 
and  such  a  table  is  indispensable  to  the  operating 
gynaecologist. 

The  cross-bed  position,  with  the  knees  drawn 
up  and  separated,  and  the  buttocks  brought  to 
the  very  edge  of  the  bed,  is  a  good  substitute 
for  that  obtained  on  a  special  table,  provided 
means  are  taken  to  prevent  the  patient  straining 
or  becoming  tired.  A  common  plan  is  to  have 
the  knees  held  by  assistants. 

Another  plan  is  to  have  the  feet  placed  on 
chairs  with  the  knees  drawn  up  and  separated. 
This  is  not  convenient  if  an  anaesthetic  is  given. 
Then  the  legs  must  be  held  in  flexion  and 
abduction  bv  assistants,  or  some  self -retaining 
apparatus.  The  principle  of  all  these  appliances 
is  an  adjustable  rigid  bar  fastened  bj^  straps 
to  the  lower  end  of  the  thighs,  and  by  another 
set  of  longer  straps  to  the  head  and  foot  of  the 
bed  on  the  side  opposite  to  that  of  the  operator. 
A  sweeping-brush  handle  can  be  bandaged 
under  the  separated  knees  and  attached  b\^ 
bandages  to  the  bed  as  above  described. 

A  satisfactory  bimanual  examination  can 
often  be  obtained  if  the  patient  lies  close  to  the 
side  of  the  bed  with  her  legs  dra\\Ti  up  and 
separated,   a  pillow  under  her  shoulders  and 
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another  underneath  her  buttocks.     In  this  way 
the  abdominal  muscles  are  relaxed. 

The  bladder  and  rectum  should  always  be 
empty  before  attempting  any  examination  or 
operation. 

It  is  nearly  always  best  to  sit  while  doing  any 
vaginal  operation.  The  douche  stand  is  placed 
on  the  left  and  the  instrument  table  on  the 
right,  or,  preferably,  a  combined  douche  stand 
and  instrument  table  at  one  side. 

Shallow  porcelain  or  enamelled  iron  trays  are 
used  for  instruments.  Each  tray  should  contain 
the  instruments  for  one  operation  only,  and 
enough  hot  water  to  cover  them. 

These  trays,  sterilized  by  boiling,  are  placed 
on  the  upper  shelf  of  the  table,  where,  in  addi- 
tion, are  ligature  bottles,  a  tray  for  needles, 
and  also  one  containing  the  assistant's  instru- 
ments, viz.  scissors,  forceps,  etc. 

It  frequently  happens  that  an  operator  may 
have  to  dispense  with  an  instrument  assistant. 
Under  these  circumstances  it  is  important  to 
have  a  number  of  needles  threaded  with,  suitable 
ligatures,  which  should  be  made  long  enough 
to  serve  for  several  stitches. 

Gauze  wipes  for  removing  blood  are  preferable 
to  continuous  irrigation  ;  wipes  for  vaginal  work 
are  made  of  pledgets  of  cotton  wool  the  size 
of  a  walnut  wrapped  in  one  thickness  of  gauze 
and  sterilized  by  steam,  but  boiled  pledgets  of 
plain  cotton- wool  will  do. 

A  long  waterproof  coat  beneath  his  sterile 
gown  will  keep  the  operator's  clothes  dry. 

Lastly,  it  is  advisable  to  avoid,  if  possible, 
vaginal  operations  at  night.  At  aU  times  it 
is  important  to  see  that  the  patient  is  situ- 
ated so  as  to  make  use  of  all  the  available 
light.  This  is  usually  obtained  by  placing 
the  buttocks  opposite  the  light  of  the  largest 
window. 

Whilst  three  assistants  are  desirable,  one 
assistant  to  hold  buUet  forceps  and  speculum 
is  an  absolute  necessity.  He  stands  at  one 
side  of  the  patient  with  his  upper  hand  resting 
on  the  pubes  and  firmly  grasping  the  bullet 
forceps,  which  are  thus  held  properly,  neither 
being  unduly  dragged  on,  nor  so  unsteady  as  to 
offer  insufficient  resistance  to  the  operator's 
manipulations.  The  assistant's  other  hand, 
passed  beneath  the  patient's  knee,  can  hold 
the  speculum,  instruments  or  ligatures.  This 
assistant  should  be  on  the  same  side  as  the 
table. 

The  proper  disinfection  of  the  patient, 
operator  and  assistants  next  engages  attention. 

There  is  a  mistaken  idea  that  vaginal  surgery 
does  not  call  for  the  perfection  of  asepsis  required 
in  abdominal  Mork.  It  is  a  fact  that  acute 
sepsis  is  almost  unknown  after  vaginal  opera- 
tions, but  imperfect  healing,  painful  cicatrices, 
stitch     abscesses,     acute     endometritis,     even 


salpingitis  and  pyosalpinx  result  from  neglect 
of  aseptic  precautions. 

Preparations  for  the  avoidance  of  infection 
may  be  considered  under  the  following  heads — • 

1.  The  patient. 

2.  The  instruments. 

3.  The  assistants. 

4.  The  operator. 

Emergency  operations  are  rarely  necessary 
in  gynaecological  practice.  This  being  so,  it  is 
Avell,  but  not  imperative,  to  prepare  the  patient 
for  two  or  three  days  beforehand.  The  pre- 
paration includes  a  daily  warm  bath  and 
thorough  cleansing  with  soap  and  water,  free 
purgation,  shaving  the  pubes,  and  at  times  the 
exhibition  of  antiseptic  vaginal  douches. 

Many  authorities  condemn  preliminary 
douching,  and  advance  in  confirmation  of  their 
views  the  evidence  furnished  by  bacteriologists 
as  to  the  inefficiency  and  harmfulness  of  any 
antiseptic  applied  to  the  skin  or  raw  surfaces. 
These  observations  show  that  septic  organisms 
will  perish  within  a  few  hours  if  artificially 
introduced  into  an  undisturbed,  normal,  healthy 
vagina.  On  the  other  hand  they  are  much  more 
persistent  when  placed  in  a  vagina  previously 
douched  with  an  antiseptic  lotion. 

These  findings  have  greatly  influenced  modem 
surgical  opinion,  but  at  the  same  time  it  is 
certain  that  a  greater  degree  of  safety  is  ensured 
if  septic  pus  or  necrotic  decomposing  masses 
already  present  in  the  vagina  are  removed  by 
repeated  douching  before  operation.  Practical 
experience  points  to  the  fact  that  a  single 
douche  is  less  efficient  than  if  it  is  repeated 
on  several  consecutive  days. 

The  attendant  should  never  forget  that  a 
soap  and  water  enema  is  required  early  in  the 
morning  of  operation  in  addition  to  the  purgative 
administered  the  night  before. 

In  a  properly  appointed  hospital  the  patient 
is  usually  anaesthetized  in  an  adjoining  room. 
This  is  not  necessary.  Less  anaesthetic  is 
required  if  it  is  administered  after  the  patient 
has  been  placed  on  the  gynsecological  couch. 
Ether  is  the  anaesthetic  of  choice. 

After  the  patient  has  come  well  under  the 
influence  of  the  anaesthetic,  the  nurse,  having 
thoroughly  disinfected  her  hands  (see  p.  1039), 
adjusts  to  the  legs  sterilized  wide  linen  bags 
joined  in  front  with  an  abdominal  apron.  This 
enables  the  operator  to  make  a  bimanual 
examination  without  contaminating  his  hands 
immediatel}^  before  operating  and  protects  the 
assistants'  hands  during  operation. 

While  the  douche  fluid  is  allowed  to  play 
over  the  vulva  the  skin  is  thoroughly  cleansed 
by  scrubbing  with  pledgets  of  sterile  cotton- 
wool soaked  in  a  liquid  soap  and  held  with  a 
forceps,  ^^^lile  washing  in  this  manner  the 
glass  nozzle  is  discarded,  and  the  end  of  the 
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rubber  tube  pinched  so  as  to  cause  the  escape 
of  a  strong  stream  through  a  small  aperture. 
After  tliorough  scrubbing  the  lather  is  washed 
away  and  the  skin  disinfected  with  a  solution  of 
biniodide  of  mercury  in  seventy  per  cent,  methy- 
lated spirit  (1  in  1000).  Then  the  vaginal  nozzle 
is  fitted  to  the  douche  tube  and  held  upright, 
while  the  fluid  runs,  to  free  it  from  air  before 
being  passed  into  the  vagina.  In  washing  out 
the  vagina  the  pledgets  of  cotton-wool  held  in 
a  forceps  again  become  a  most  useful  adjunct, 
although  the  usual  advice  is  to  stretch  back  the 
perineum  with  two  fingers.  B3'  either  method 
the  rugse  of  the  vagina  are  smoothed  out,  but 
with  the  former  the  hands  are  not  contaminated. 
The  soap  is  washed  out,  and  it  is  a  good  plan  to 
leave  in  a  plug  of  cotton-wool  soaked  in  the 
antiseptic  solution  whilst  the  other  preparations 
are  being  completed. 

The  aseptic  condition  of  any  skin  surface, 
however  carefully  prepared,  is  not  to  be  de- 
pended upon,  and  the  best  means  to  adopt  for 
protecting  the  operator's  hands  from  the 
vulvar  skin  constitutes  a  problem  of  considerable 
difl&cult\'.  The  following  plan  is  simple,  cheap 
and  effective. 

A  rectangular  piece  of  Bilroth  tissue  is  spUt 
to  the  centre  on  its  long  axis.  When  the  edges 
are  pulled  apart  this  sheet  is  shaped  like  the 
letter  Y,  Safety  pins  are  attached  to  the  angles 
and  it  is  sterilized  by  boiling. 

This  sterile  sheet  is  secured  by  safety  pins 
to  the  leggings  in  such  a  manner  that  the  angle 
of  the  opening  is  between  the  anus  and  vulva 
on  the  perineum,  to  which  it  is  fastened  by  a 
clip  forceps  or  by  a  stitch. 

If  the  bath  under  the  table  is  placed  on  a 
stool  it  saves  splashing  and  economizes  the 
length  of  BUroth  tissue  that  has  to  cover  the 
anus  and  hang  doMTi  over  the  bath.  This  bath 
need  not  be  sterilized,  but  is  covered  with  a 
sterile  sheet  of  Bilroth  tissue,  in  the  centre  of 
which  is  cut  a  slit  to  allow  fluids  to  run  through, 
but  not  large  enough  to  allow  instruments 
dropped  accidentally  to  fall  into  the  bath. 

In  septic  conditions  painting  the  vulva  with 
liniment  of  iodine  is  an  additional  precaution 
that  can  do  no  harm,  but  for  aseptic  cases  it  is 
better  to  harden  the  skin  with  a  saturated 
solution  of  picric  acid  in  methylated  spirit. 

In  spite  of  all  these  preliminary  precautions 
no  instrument  should  be  passed  into  the  uterus 
until  the  external  os  is  carefully  wiped  off  and 
disinfected. 

Instruments. — Instruments  can  be  sterilized 
by  dry  heat,  by  steam  or  by  boiling  in  water. 
The  latter  is  the  simplest  method  and  the  one 
usually  adopted.  A  fish  kettle  makes  an 
admirable  sterilizer.  If  washing  soda  is  added 
to  the  water  it  enhances  its  value  as  a  sterilizing 
agent,  with  the  additional  advantage  that  it 


prevents  the  rusting  of  the  instruments.  Lysol 
and  Lux  soap  have  the  same  property,  but  none 
of  them  should  be  employed  in  sterilizing  silk, 
rubber  materials  or  Bilroth  tissue. 

Eaiives  are  not  greatly  harmed  by  boiling, 
and  any  injury  is  lessened  by  raping  the  blade 
with  ether  and  wrapping  it  gently  in  cotton-wool 
before  placing  in  the  boiling  water,  where  it 
need  remain  only  three  minutes.  Many  prefer 
to  carry  knives  submerged  in  pure  lysol,  thus 
having  them  always  ready  when  required. 
Cases  for  this  purpose  can  be  obtained  from 
any  instrument  maker.  Needles  are  sterilized 
by  boiling,  but  after  being  used  must  always  be 
thoroughly  dried  before  being  laid  by. 

No  modern  operator  is  unprovided  with 
rubber  gloves,  and  the  thin  cheap  ones  are  much 
more  generally  useful  than  the  thicker  and  more 
expensive  kind.  These  gloves  stand  repeated 
boiling  in  plain  water,  provided  they  are  always 
thoroughly  dried  and  powdered  with  French 
chalk  immediately  after  use.  If  but  seldom 
required,  it  is  stated  that  gloves,  in  common 
with  all  other  rubber  materials,  may  be  preserved 
for  long  periods  if  thej^  are  stored  in  a  ventilated 
box  impregnated  \\-ith.  the  vapour  of  parafiin 
oil :  but  rubber  perishes  if  brought  into  actual 
contact  with  the  oil. 

Dressings,  Gowns,  etc.  —  Iodoform  gauze  is 
extremely  useful,  in  fact  almost  indispensable, 
to  the  gynaecologist.  Long  experience  has 
shown  that  nothing  else  exactly  takes  its  place, 
not  that  iodoform  is  a  germicide,  yet  on  account 
of  its  power  to  prevent  decomposition  it  will 
remain  in  the  vagina,  uterus  or  abdominal 
cavity  without  undergoing  putrefactive  changes 
much  longer  than  other  varieties  of  gauze. 
The  fear  of  iodoform  poisoning  arising  is  very 
remote  if  only  the  gauze  is  used. 

I  have  always  found  moist  iodoform  gauze 
satisfactory  and  reliablj^  sterile.  If  the  sister's 
asepsis  is  known  to  be  dependable,  she  should 
cut  the  gauze  in  strips  and  roll  it  into  bandages, 
as  this  is  the  most  convenient  form  for  use 
during  operations.  It  is  stored  in  an  air-tight 
jar,  which  is  thoroughly  disinfected  outside 
before  the  lid  is  removed.  Iodoform  gauze  does 
not  stand  disinfection  by  heat  or  steam. 

There  are  now  innumerable  steam  sterilizers 
at  all  prices  on  the  market.  For  home  steriliza- 
tion the  Schimmelbusch  is  the  best  known. 
There  is  a  very  mistaken  view  that  high-pressure 
steam  is  of  more  value  in  sterilization  than  the 
vapour  which  rises  from  boiling  water.  As  a 
matter  of  fact  the  latter  is  more  powerful  and 
is  the  form  provided  by  a  Schimmelbusch 
sterilizer. 

In  an  emergency  steam  sterilization  can  be 
obtained  in  the  ordinary  vegetable  steamer 
without  fear  of  wetting  the  materials  sterilized. 

The  gowns  employed  for  surgical  operations 
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should  button  behind  and  have  long  sleeves 
narrowed  at  the  wrist  to  allow  the  gloves  to 
sHp  over  them.  Men  who  adopt  rubber  gloves 
but  retain  their  short-sleeved  go^ras  make  a 
great  mistake  in  technique,  for  it  is  impossible 
to  keep  ligatures,  instruments,  and  the  assis- 
tants' hands  from  touching  the  skin  of  the 
operator's  forearm. 

Gowns,  towels  and  dressings  are  sterilized  by 
steam. 

Hands. — An  operator's  hands  must  be  most 
sedulously  cared  for,  and  anything  that  tends 
to  roughen  them  avoided.  The  nails  should  be 
kept  short  and  the  sldn  around  the  base  pressed 
back  to  prevent  the  formation  of  skin  tags. 
These  tags  hinder  thorough  disinfection  and 
are  also  a  source  of  danger. 

It  has  recently  been  suggested  that  dipping 
the  hands,  without  preliminary  washing,  into 
liniment  of  iodine  is  all  that  is  required  to  secure 
asepsis.  Washing  the  hands  is  discouraged  for 
the  reason  that  the  water  causes  swelling  and 
maceration  of  the  epithelium,  which  prevents 
penetration  of  the  iodine.  This  practice  is 
based  on  the  undoubted  fact  that  it  is  com- 
paratively easy  to  kill  the  surface  germs  of 
epithelium.  The  spirit  in  the  liniment  cornifies 
the  disinfected  surface.  It  is  now  almost 
universally  accepted  that  the  deep  layers  of  the 
skin  cannot  be  rendered  germ  free  by  any 
known  process  of  disinfection.  WTiile  the 
micro-organisms  found  in  the  depths  of  the  skin 
are  usually  of  a  comparatively  harmless  nature, 
this  is  not  always  the  case.  The  hands  are 
constantly  liable  to  pick  up  resistant  organisms, 
so  that  it  seems  safer  to  scrub  thoroughly  the 
surface  epithelium  with  a  nail  brush  and  plenty 
of  soap  and  water,  frequently  changed.  The 
nail  brush  should  be  boiled  each  time  it  is  used 
and  kept  in  a  sterile  dish  submerged  in  lysol 
solution.  Each  man  has  a  brush  for  himself. 
The  nails  and  the  insides  of  the  fingers  require 
particular  attention,  and  the  scrubbing  ought 
to  be  continued  at  least  as  long  as  there  are  any 
visible  stains  on  the  hands. 

As  an  antiseptic  a  1  in  1000  solution  of  biniodide 
of  mercury  in  seventy  per  cent,  of  methj^lated 
spirit  is  the  most  efficient  that  can  be  used  on 
the  hands  \\ith  comfort  and  safety.  It  does 
not  crack  or  roughen  the  skin  or  injure  steel 
instruments.  The  hardening  effect  from  this  is 
as  great  as  that  obtained  from  iodine.  No 
matter  what  hardening  agent  has  been  used 
the  skin  soon  macerates  when  exposed  to  the 
moisture  of  blood  and  lotions  and  the  deep- 
seated  bacteria  are  set  free.  From  this  it  is 
clear  that  gloves  add  an  element  of  safety  that 
should  not  be  neglected.  If  gloves  are  put  on 
when  the  hands  are  taken  out  of  the  biniodide 
solution  the  antiseptic  injures  the  skin.  To 
avoid  this  the  hands  are  thoroughly  rinsed  in 


methylated  spirit,  which  should  also  be  placed 
in  the  gloves  before  putting  them  on.  The 
spirit  acts  as  an  excellent  lubricant  and  saves 
the  necessity  of  using  soap  or  any  other  grease. 
The  glove  is  grasped  by  the  gauntlet  and 
pulled  on  with  one  movement.  The  reservoir 
of  methylated  spirit  prevents  sweating  and 
maceration,  and  guards  against  the  fear  of 
infection  from  the  escape  of  secretion  when  the 
glove  is  accidentally  pricked  or  torn. 

Dry  gloves  have  become  very  popular,  but 
it  is  difficult  to  understand  how  the  inside  of  the 
glove  fails  to  become  septic  very  rapidly  from 
sweating  and  maceration. 

With  practice  rubber  gloves  do  not  in  any 
way  interfere  with  operative  skill.  Moreover,, 
vaginal  operations  are  a  matter  of  sight  and  not 
touch,  when  long-handled  instruments  are  used 
instead  of  short. 

Operations  in  Private  Houses. — An  operation 
can  be  carried  out  in  a  private  house  according 
to  the  plans  described  above.  But  it  often 
happens  that  in  such  cases  the  assistants  are 
few  and  untrained,  and  the  personal  care  of  the 
operator  is  required  for  all  details,  which  in 
more  favourable  circumstances  may  be  left  to 
the  supervision  of  the  assistant. 

The  room  should  be  well  lighted  and  venti- 
lated ;  all  the  superfluous  furniture,  curtains, 
carpets  and  pictures  are  better  removed  the 
day  before  operation.  The  walls  are  dusted 
with  wet  cloths,  and  the  floor  scrubbed  with 
an  antiseptic  solution  such  as  lysol  or  creolin. 
These  preparations  should  be  made  at  least 
twentj"-f  our  hours  before  the  surgeon  is  expected, 
as  it  is  inadvisable  to  stir  up  the  dust  and  dirt 
in  a  room  immediately  before  operation. 

It  is  a  great  advantage  to  have  the  room 
[  thoroughly  disinfected  with  formalin  vapour. 
If  a  special  instrument  for  this  purpose  is  not 
available,  half  a  pint  of  formalin  and  an  equal 
'  quantity  of  water  may  be  evaporated  in  a  shallow^ 
dish  placed  over  an  alcohol  lamp.  The  doors, 
windows  and  chimney  must  be  thoroughly 
stopped  and  the  room  left  undisturbed  for 
twelve  hours.  The  windows  and  doors  are  then 
opened  for  several  hours  before  the  room  is 
used. 

A  number  of  basins,  jugs  and  other  vessels 
should  be  boiled.  Those  that  are  too  big  to 
boil  may  be  disinfected  by  immersion  for  at 
least  twenty-four  hours  in  a  large  tin  bath 
containing  a  solution  of  corrosive  sublimate 
(1  in  500),  after  having  been  thoroughly  scrubbed 
with  soap  and  water  and  rinsed  with  boiling 
water. 

When  M'orking  with  little  help  and  untrained 
assistants  the  problem  of  asepsis  becomes  almost 
insoluble.  It  is  imperative  that  the  patient 
be  placed  in  the  correct  position  and  anaesthe- 
tized, and  all  the  instruments,  basins  and  other 
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utensils  laid  out  in  their  proper  order  before 
the  final  disinfection.  It  is  extremely  difficult 
to  attain  the  ideal  in  this  respect,  and  if  it  is 
necessary  to  touch  anything  with  the  hands, 
they  must  be  rescrubbed  before  putting  on 
gloves. 

Finally,  it  is  always  advisable  for  an  operator 
to  conduct  every  operation  with  as  little 
handling  as  possible  of  materials,  for  it  sometimes 
happens  that  in  spite  of  every  care  one's  hands 
are  unavoidably  contaminated. 

It  occasionally  happens  that  the  time  limit 
before  an  operation  is  not  sufficient  to  permit 
of  the  great  disturbance  of  the  room  and 
furniture  necessitated  by  carrying  out  the 
details  described.  Under  these  circumstances 
the  carpet  should  be  sprinkled  with  sawdust 
soaked  in  corrosive  sublimate  solution  and  swept 
without  raising  dust.  If  sawdust  is  not  obtain- 
able washed  tea-leaves  make  a  good  substitute. 
The  windows  are  cleaned  and  the  furniture 
wiped  off  with  cloths  moistened  in  the  same 
antiseptic.  The  tops  of  shelves  and  presses 
are  unfortunately  often  very  dusty,  and  as 
open  windows  are  nearly  always  a  necessity  in 
such  a  room  this  dust  becomes  a  positive 
danger.  To  avoid  its  disturbance  sheets 
saturated  in  carbolic  lotion  or  corrosive  sub- 
limate solution  should  be  laid  gently  over  the 
furniture.  A  sheet  of  oilcloth  under  the  side 
of  the  bed  protects  the  carpet.  On  this  is 
placed  the  bath  to  receive  water  and  blood 
running  down  from  the  field  of  operation. 

If  the  bed  has  a  tendency  to  sag  in  the  middle 
this  may  be  overcome  by  putting  boards  across 
under  the  mattress.  E.  H.  T. 


PUBERTY 

Psychical  and  Physical  Manifestations.  —  We 
apply  the  term  "  pubescent  "  to  the  period  of 
female  life  M'hen  certain  physical  and  psychical 
attributes  mark  the  passage  from  childhood  to 
womanliood.  Hair  then  grows  more  rapidly 
over  the  pubes  and  external  genitals  ;  altera- 
tions occur  in  the  contour  and  size  of  the  breasts  ; 
the  throat  becomes  fuller  and  the  voice  changes, 
^\•hile  the  whole  figure  of  the  girl  indicates 
the  development  of  sexual  activities  and 
the  commencement  of  adolescence.  There  are 
certain  psychical  manifestations  which  occur 
contemporaneously  with  these  physical  signs. 
The  intuitive  knowledge  of  sexual  sensations, 
feelings  and  attractiveness  brings  with  it 
instinctive  attitudes  to  her  male  associates  and 
companions.  Natures  defensive  armour  against 
sexual  advances  is  instinctively  assumed. 
Passions  and  emotions  hitherto  unknown  or  in 
abeyance  are  experienced ;  the  girl  begins  to 
realize  her  power  of  sex,  and  strives  to  be  the 
predominant  partner  in  its  influence  with  her 


male  and  in  rivalry  with  her  female  friends. 
Mental  competition  tends  to  develop  her 
activities.  She  becomes  more  alert  in  conversa- 
tion, more  apt  in  rejoinder,  and  more  intelligent 
in  her  work  and  studies.  Her  natural  gifts  in 
powers  of  memory,  conception  and  imagination 
are  more  fully  evidenced  in  her  school  life.  In 
short,  the  child  has  become  the  woman,  with 
all  the  distinctive  features  of  her  sex. 

Where  an  improved  hygiene  maintains 
"  physical  culture  "  exercises,  the  gymnasium 
and  outdoor  games  bring  a  corresponding 
development  in  the  whole  physique  of  the 
girl. 

Sexual  Activities  and  Menstruation.  —  With 
this  transitional  phase  in  her  life  are  generated 
those  localised  activities  in  her  generative 
organs,  the  ovaries  and  uterus,  which  are  shown 
in  the  appearance  of  menstruation.  During 
this  time  the  evolution  of  the  correlated 
structural  changes  and  physiological  processes 
in  the  ovaries  and  uterus  is  rapidly  proceeding. 
The  ovaries  are  assuming  their  primary  position 
in  the  role  of  generative  functional  activity 
and  the  control  of  the  physiological  integrity 
of  the  uterus.  The  corpus  luteum  is  asserting 
its  relation  to  the  metabolism  of  the  ovary  and 
uterus,  and  the  lutein  secretion  is  beginning  to 
exert  its  mysterious  influence  not  only  on  the 
generative  organs  and  their  functions,  but  on 
the  entire  economy,  both  from  a  psychical  and 
a  physical  aspect.  Henceforth  for  some  thirty 
to  thirty-five  years  of  her  life,  if  the  normal 
interval  of  twenty-eight  days  be  maintained, 
these  organs  will  have  but  some  twelve  days 
physiological  rest,  allowing  for  the  periods 
occupied  by  recuperation,  oestrus  and  pro- 
oestrus  ;  still  less  where  there  is  a  departure 
from  this  usual  rhythmic  regularity. 

Here  arises  the  question  of  the  relation  of 
ovulation  to  menstruation.  It  is  true  that  the 
former  functional  activity  may  occur  without 
the  latter,  and  all  the  evidences  of  puberty  may 
be  present,  though  the  girl  does  not  menstruate. 
From  some  cause,  either  physiological  in  the 
blood  current  or  in  the  nervous  system,  or  in 
some  congenital  or  acquired  abnormality  or 
malformation,  the  outward  and  visible  sign  of 
the  rhythmic  ovarian  activity  is  absent.  The 
egg  is  matured,  and,  in  its  maturation,  the 
physiological  effects  of  ovulation  follow,  but 
the  uterine  participation  in  the  process  is 
arrested,  and  the  secondary  and  consecutive 
functionating  uterine  activity  is  absent  (vide 
Menopause).  The  age  at  which  this  physio- 
logical and  psychical  change  occurs  varies,  and 
is  influenced  by  family  peculiarity  and  maternal 
habit,  climate,  race,  the  affections  of  childhood, 
the  character  and  quantity  of  the  blood  current, 
and  environment.  Anomalies  in  its  first  appear- 
ance are  met  with  in  all  races  and  countries. 
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as  in  the  rare  occurrence  of  an  apparent  men- 
strual flow  in  early  infancy,  one  instance  of 
which  we  have  seen  a  few  days  after  birth. 
Here  the  infant's  breasts  were  also  enlarged 
and  turgid.  In  another  remarkable  case  we 
were  consulted  for  profuse  menorrhagia  and 
metrorrhagia  in  a  girl  aged  eight.  But  pre- 
cocious menstruation  in  this  sense  is  the  rare 
exception,  whereas  a  comparatively  early 
appearance  of  the  flow  is  frequently  seen. 

Time  of  Appearance. — In  all  climates  there  is 
a  considerable  difference  as  to  the  time  of  the 
first  appearance  of  menstruation.  This  latter 
does  not  necessarily  correspond  with  the  onset 
of  puberty.  The  menstrual  flow  may  occur 
prematurely,  and  the  other  distinctive  signs 
of  pubescence  be  absent,  or  these  may  be  present 
for  a  considerable  time  before  the  uterine 
discharge  appears.  In  warm  countries,  as  in 
India,  menstruation  in  Europeans  born  in  the 
country  commences  as  a  rule  somewhat  earlier 
than  in  temperate  climates.  In  most  European 
countries  the  average  time  may  be  taken  as 
between  the  ages  of  thirteen  and  fifteen,  though 
we  find  it  occasionally  beginning  during  the 
eleventh,  or  delayed  until  the  seventeenth  or 
even  to  the  twentieth  year.  For  instance,  we 
have  delivered  the  daughter  of  well-to-do  parents 
in  Ireland  in  her  eleventh  year.  (See  Question 
of  Examination.) 

In  the  northern  climates,  as  in  Lapland  and 
Finland,  the  average  time  of  puberty  is  from 
the  ages  of  sixteen  to  eighteen,  and  menstruation 
in  the  poorer  classes  of  Russia  does  not  commence 
until  sixteen  to  seventeen.  In  North  America 
Engelmann's  statistics  show  that  the  average 
age  is  fourteen,  and  that  the  race  of  those  who 
have  settled  there  does  not  appear  to  have  any 
special  influence  in  determining  the  time.  We 
find  examples  of  early  menstruation — that  is, 
between  the  ages  of  eight  and  eleven — in  such 
countries  as  some  Southern  European  States, 
Egypt,  Western  Africa,  and  in  Australia  among 
the  aborigines. 

Both  Precocious  and  Delayed  Menstruation, 
with  or  without  the  attendant  evidences  of 
pubescence,  will  suggest  inquiry  into  the  family 
maternal  antecedents  and  the  previous  history 
of  the  girl's  childhood.  The  occurrence  of  such 
infective  diseases  as  typhoid  fever,  diphtheria, 
malaria  and  the  exanthemata  influence  both 
its  appearance  and  non-appearance.  More 
particularly  has  tuberculosis  to  be  remembered 
in  this  relationship.  Only  in  exceptional  cases 
is  a  vaginal  examination  called  for.  The 
occasional  invasion  of  the  genitalia  of  children 
and  young  adults  by  such  pathological  de- 
generations as  tubercle,  sarcoma,  papilloma, 
cystic  disease  of  the  ovaries,  and,  more  rarely, 
carcinoma,  has,  however,  to  be  remembered. 
If  there  be  haemorrhage  or  other  suggestion  of 


local  disease,  a  carefully  conducted  examination 
under  anaesthesia  should  be  made  without  delay. 
There  is  also  an  imperative  call  for  an  examina- 
tion in  delayed  menstruation  when  it  is  attended 
by  symptoms  significant  of  the  usual  conse- 
quences of  primary  amenorrhoea.  On  three 
occasions  we  have  known  a  variety  of  thera- 
peutic remedies  used,  including  in  one  case 
resort  to  different  spa  waters,  for  an  amenorrhoea 
which  was  proved  on  examination  to  be  due  to 
congenital  malformation  of  the  uterus  with 
imperfectly  developed  ovaries.  In  such  cases 
this  congenital  arrest  of  development  of  the 
internal  genitalia  is  often  attended  by  corre- 
sponding want  of  development  or  malformation 
of  the  labia,  introitus  and  vagina.  In  one 
instance  of  absence  of  the  vagina  which  came 
under  our  notice,  there  were  associated  psych- 
asthenic symptoms,  which  were  ameliorated  by 
the  construction  of  an  artificial  vagina.  Another 
reason  why  examination  should  not  be  post- 
poned in  these  cases  is  that  the  non-appearance 
of  the  menstrual  flow  may  be  due  to  atresia 
of  the  vagina,  or  an  imperforate  hymen,  leading 
to  all  the  dangerous  consequences  of  retensio 
mensium. 

Affections  of  Pubescence. — At  puberty  pre- 
disposing elements  of  weakness  or  disease, 
though  they  have  been  present  from  birth,  or 
subsequently  acquired,  become  the  active  factors 
in  the  causation  of  both  constitutional  and  local 
affections.  Among  the  chief  of  these  are 
congenital  abnormalities  in  the  heart,  anaemia, 
and  chlorosis ;  tubercular  disease ;  spinal 
neuroses  and  actual  scoliosis ;  petit  mal  and 
epilepsy ;  hysteria ;  neuroses  of  digestion ;  rheu- 
matism and  chorea ;  skin  aft'ections ;  larjnigeal 
neuroses ;  ocular  troubles  due  to  congenital 
refractive  errors ;  hereditary  sjrphilitic  taint  and 
syphilides  ;   insomnia  and  somnambulism. 

In  the  genitalia — malformations  in  the  ovary, 
cystic  or  other  ovarian  degenerations,  chronic 
oophoritis  due  to  gonorrhoeal  infection  or  rheu- 
matism ;  in  the  uterus,  atresia,  stenosis,  tuber- 
culosis and  retro-displacement ;  in  the  vagina, 
abnormalities,  as  absence  or  atresia,  imperforate 
hymen,  abnormalities  of  the  introitus ;  such 
are  the  principal  pre-existing  states  which 
materially  affect  the  arrival  of  puberty. 

Prepubertal  Conditions. — Many  of  the  con- 
stitutional affections  of  childhood  will  have 
called  for  treatment  before  the  age  of  puberty. 
Some,  however,  especially  among  the  poorer 
classes,  escape  attention,  and  from  the  stress 
of  life  have  been  neglected.  So,  when  the 
critical  age  arrives,  the  girl  with  congenitally 
weak  heart  and  poor  blood  suffers  from  deficiency 
of  haemaglobin  and  diminution  of  the  corpus- 
cular elements.  Anaemia,  leukaemia,  and 
chlorosis  result,  with  all  their  associated  evils. 
The    active    sexual    life    begins    with    cardiac 
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complications  which,  though  functional  in  their 
incipiency,  may  eventually  lead  to  some  organic 
lesion.  The  same  haemic  degenerations  are 
potent  factors  either  in  originating  or  developing 
tubercular  disease,  whether  in  lung  or  bone. 
When  accident  sows  the  seed  in  the  soil,  it  is 
well  prepared  for  the  germination  and  fructifica- 
tion of  the  infective  germ.  The  fruit  is  gathered 
in  the  fatal  effects  of  contagion  and  infection 
in  the  over-populated  district  or  tenement. 
The  girl  whose  back  has  been  casually  regarded 
as  "  weak,"  or  whose  complaint  of  pain  has 
been  lightly  treated,  develops  a  spinal  neurosis 
with  painful  points,  or  there  is  a  pronounced 
curvature  and  scoliosis,  with  pelvic  deformitj^ 
which  force  attention  to  the  spine.  There  may 
have  been  a  diphtheritic  paralysis  in  early 
years,  an  arrested  poliomyelitis,  or  a  morbus 
coxarius,  which  still  further  aggravates  the 
pelvic  mischief.  Future  Csesarean  sections  and 
craniotomies  are  the  harvests  reaped  here. 

From  early  years  the  child  mav  have  been 
what  is  so  frequently  and  ignorantly,  in  popular 
parlance,  called  "nervous."  The  appearance 
of  some  one  or  more  characteristic  symptoms  of 
a  group  indicative  of  an  organic  or  functional 
disorder  of  the  nervous  system  has  passed 
unheeded ;  the  slight  choreic  movement  or 
spasm  of  face,  muscle  or  head,  the  passing 
convulsive  seizure  in  an  arm,  the  walk  in  sleep, 
the  restless  nights,  are  ascribed  to  the  "  nervous 
temperament  "or  an  undue  precocity  and  ex- 
ceptional intelligence.  School  competition  is 
encouraged,  further  study  is  enforced,  hours 
of  piano  or  violin  practice  are  insisted  upon ; 
pubescence  comes,  and,  with  it,  chorea  or  the 
epileptic  seizure,  somnambulism,  and  the  nervous 
breakdown,  with  the  onset  of  some  erotic, 
neurasthenic,  psychasthenic,  or  hysterical 
development. 

Dermatoses  and  Syphilis. — At  puberty  skin 
troubles  frequently  show  themselves  in  various 
papillar  and  other  facial  eruptions — erythe- 
matous, acneform,  lichenous  and  eczematous. 
These  are  sometimes  associated  with  absent 
or  delayed  menstruation,  and  are  usually 
aggravated  previous  to  or  during  the  menstrual 
epoch.  Poverty  of  blood  or  dietetic  errors  are 
the  principal  causes.  The  dermatoses  may  have 
a  nervous  origin,  or  the  source  of  the  skin 
affection  may  be  found  in  an  hereditary  syphilitic 
taint.  Collateral  evidence  of  the  latter  is 
present  in  the  characteristic  teeth  of  Hutchin- 
son ;  in  the  nails ;  in  corneal  infiltration ; 
symmetrical  osteoid  enlargements,  as,  for 
example,  the  parietal  "  bosses  "  described  by 
Parrot.  The  appearance  of  the  typical  con- 
genitally  syphilitic  girl  is  unmistakable.  The 
ill-developed  stunted  form  ;  the  sallow,  muddy- 
looking  skin ;  the  square  forehead,  and  the 
characteristic  flattened  nose  and  the  wrinkles 


at  the  angles  of  the  mouth,  all  combine  to  form 
a  picture  which  unmistakably  shows  the  effects 
of  syphilis  on  development  and  cranial  and 
facial  formation.  A  troublesome  dermatosis 
is  the  occurrence  of  perspiration  on  any  slight 
exertion — "  hemidrosis."  There  is  with  this  a 
peculiar  odour  when  the  axillse  and  feet  are 
implicated. 

Aural,  Ocular  and  Throat  Affections. — Deaf- 
ness from  ossicular  and  ligamentous  rigidity  in 
the  middle  ear,  with  sclerotic  thickening  of  the 
drumhead  and  the  tympanic  lining,  often  makes 
its  appearance  at  puberty.  In  the  eye,  the 
choroid  tunic  is  affected  by  clironic  choroiditis, 
and  pigmentation  \\dth  atrophic  changes  are 
seen  in  the  retina,  or  the  brunt  of  the  congenital 
taint  falls  on  the  cornea  and  the  corneo-iritic 
angle.  Interstitial  keratitis,  cy clitic  congestion 
and  blockage  of  the  lymph  channels  follow. 

Pharyngeal  and  laryngeal  neuroses  are  not 
uncommon  during  pubescence.  In  the  pharynx , 
spasmodic  movements  of  the  palatal  muscles 
attended  by  audible  noises  in  the  ears  ;  enlarge- 
ments of  the  tonsils,  and  attacks  of  folliculitis ; 
in  the  larynx,  weakness  or  loss  of  voice,  due  to 
paretic  states  of  the  intrinsic  laryngeal  muscles ; 
spasmodic  cough  from  reflex  excitation  of  the 
recurrent  laryngeal  nerve.  Hyperthyroidism 
and  goitre  make  their  first  appearance,  and  the 
earh^  indications  of  Graves's  disease  are  seen  in 
the  slight  periodical  enlargement  of  the  thyroid, 
with  the  associated  exophthalmos,  more  pro- 
nounced at  the  catamenial  periods  and  often 
attended  with  exaggerated  heart  action  and 
palpitation. 

Abnormal  Sexual  Activities. — Abnormal  sexual 
activities,  whether  in  their  absence  or  excess  in 
the  child  and  growing  girl,  are  the  source  of 
many  of  the  neuroses  and  psychic  manifestations 
which  come  more  prominently  into  notice  at 
puberty.  Whether  in  the  main  we  agree  with 
or  reject  the  theories  of  Sigmund  Freund,  which 
have  recently  attracted  so  much  attention,  as 
to  the  causal  relationship  between  the  sexual 
experiences  and  the  psycho-neuroses,  we  nmst 
recognize  the  conscious  and  unconscious  in- 
fluence on  the  mind  of  sexual  impulses,  either 
through  their  repression  and  unfulfilment,  or 
their  aggravation  and  excessive  gratification. 
Hence  eroticism  is  so  frequently  the  precursor 
of  neurasthenia  and  hysteria.  Masturbation  is 
the  widely  recognized  cause  of  various  disorders 
of  mentalization.  In  it  we  have  a  complexity 
of  causes  operating.  There  is,  in  the  growing 
child,  the  unnatural  and  recurrent  excitation 
of  the  sexual  organs,  bringing  a  state  of  constant 
unconscious  unrest  of  these  at  a  time  when  the 
completion  of  the  sexual  cycle  through  the 
physiological  activity  of  the  sex  organs  cannot 
be  attained.  There  is  consequently  a  nervous 
break  and  explosion  at  each  repetition  of  the 
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act  which  reverberates  throughout  the  whole 
system  of  the  girl.  Hence,  in  masturbation 
we  have  a  frequent  cause  of  insomnia,  startings 
and  restlessness  in  sleep,  nightmares  and 
disturbing  dreams.  Later  on,  there  is  the 
depression,  with  mental  and  physical  reactions, 
which  follow  on  the  need  for  secrecy,  and  the 
sense  of  shame  or  remorse.  At  puberty,  when, 
with  menstruation,  the  genitaUa,  in  the  ovarian 
secretion  and  uterine  functions,  are  beginning  to 
assert  their  predominating  influence  in  the 
developing  woman,  there  is,  from  seK-abuse, 
the  "  throw-back  "  on  all  the  generative  forces 
and  phenomena  in  the  baulking  of  the  natural 
completion  of  the  sexual  organism  by  coitus. 
Nature,  ^^■hether  the  fault  be  in  some  flaw  in  her 
own  constructions,  or  in  her  mistakes,  or  in  the 
disregard  of  her  laAvs,  resents  such  interference 
with  her  plans,  and  often  unreasonably  visits 
on  the  woman  punishment  for  consequences  for 
which  she  herself  is  responsible. 

Absence  of  Menstruation.  —  At  puberty  the 
absence  of  the  menstrual  flux  is  not  infrequently 
the  attendant  on  one  of  three  conditions  of  the 
genitalia: — (1)  Health}^  ovaries  Avith  aplasia 
of  the  uterus ;  (2)  unhealthy  ovaries  with  a 
normal  uterus ;  (3)  congenital  absence  or  atresia 
of  any  or  all  of  the  genitalia.  With  these  i 
conditions,  we  find  such  psychic  states  as 
agoraphobia,  claustrophobia,  sensations  of  un- 
reality; neurasthenic  fatigue;  "borderland''  } 
ideas  and  misconceptions,  as  unreasonable 
dislike  to  relatives,  friends  and  teachers ;  dis- 
taste for  the  company  of  men  on  the  one  hand,  ' 
or  erotic  behaviour  and  advances  on  the 
other.  Later  on,  these  lesser  psychic  disturb- 
ances may  merge  into  true  apprehensive  delu- 
sions— melancholia  and  other  forms  of  actual 
insanity. 

On  the  physical  side,  primary  amenorrhoea 
has  occasionally  associated  with  it  acromegaly, 
undue  obesit}'.  looseness  of  the  sacro-iliac  joint ; 
sacral  pain  and  backache;  constipation, 
chlorosis  and  functional  cardiac  affections. 

General  Management  of  the  Pre-Pubertal  Period. 
— ^rom  what  has  been  said  it  is  obvious  that 
the  years  of  childhood  afford  in  many  instances 
'premonitory  indications  of  the  nature  of  the 
trouble  which  may  arise  during  pubescence,  j 
As  examples  of  some  such  warnings  we  may  take 
those  which  occur  in  one  of  the  organs  of  special 
sense.  There  have  been  recurrent  attacks  of 
phlyctenular  conjunctivitis,  with  defects  in 
vision  and  headaches ;  indications  of  naso- 
pharyngeal obstruction  from  adenoids  and 
enlarged  tonsils,  in  physiognomy  and  oral 
breathing,  or  some  defect  in  hearing  due  to  these 
naso-pharyngeal  obstructions.  Or  the  child 
may  have  been  of  the  type  we  have  included 
under  the  head  of  "  nervous."  There  has  been 
an    abnormal    precocity,    with    accompanying 


irritability  of  temper  and  hyper-sensitiveness. 
Slight  epileptiform  or  choreic  spasms  have  been 
present  during  her  earlier  years.  Spinal  weak- 
ness has  shown  itself  in  slight  curvature  with 
muscular  fatigue.  The  circulation  from  child- 
hood has  been  habituallj^  languid,  and  the  girl 
is  subject  to  coldness  of  the  extremities,  with 
possiblj^  the  coexistence  of  a  cardiac  abnorma- 
lity, congenital  or  acquired.  An  acute  disease 
such  as  rheumatism,  pneumonia,  diphtheria,  or 
a  severe  attack  of  scarlatina  or  measles,  may 
have  bequeathed  as  its  sequel  some  permanent 
delicacy.  The  signs  already  referred  to  of 
transmitted  syphilis  may  be  apparent. 

In  the  poorer  classes  of  society  such  warnings 
frequently  pass  unheeded,  though  under  an 
improved  national  system  of  school  inspection 
in  the  State  schools  such  neglect  of  these  de- 
fects in  the  sense  organs,  or  any  constitutional 
weakness,  should  be  impossible.  In  the  case 
of  the  well-regulated  private  school  it  is  in- 
excusable. The  head  of  any  State  or  private 
school  for  girls  ought  to  be  instructed  in  the 
special  dangers  likely  to  arise  during  the  period 
of  pubescence,  and  should  be  alive  to  those 
antecedent  indications  of  individual  weakness 
at  this  critical  time.  State  intervention  in 
improved  sanitation  generally,  and  especially 
in  medical  inspection  of  dwellings  and  the 
notification  and  isolation  of  infective  disease, 
will  do  much  in  this  direction.  We  have, 
however,  to  look  more  to  the  realization  of  the 
importance  of  hygienic  rules  and  precautions 
in  the  domestic  life  of  the  home,  both  of  rich 
and  poor,  and  the  enforcement  of  these  by  the 
heads  of  families  and  teachers  of  schools,  to 
save  the  womanhood  of  the  nation  from  ills, 
many  of  which  are  preventable,  while  others  can 
at  least  be  ameliorated.  It  is  not  overstating 
this  need  in  insisting  that  every  head  mistress, 
before  being  permitted  to  act  as  such,  should 
possess  a  certificate  of  proficiency  in  general 
hygiene,  including  a  knowledge  of  dietetics, 
and  the  principles  which  govern  cleanliness, 
proper  clothing,  exercise,  study,  rest,  sleep, 
isolation  in  sickness,  and  ventilation. 

The  great  failure,  both  in  domestic  and  school 
life,  is  the  lack  of  appreciation,  on  the  part  both 
of  parents  and  teachers,  of  the  difference  in  the 
mental  and  physical  capabilities  between  in- 
dividual members  of  a  family  or  amongst  the 
pupils  of  a  school.  There  is  a  tendency  to 
exact  from  all.  both  physically  and  mentally, 
the  same  devotion  to  household  duties  and 
physical  exercises,  the  same  proofs  of  mental 
excellence,  irrespective  of  the  great  dissimilarity 
which  may  exist  between  individuals,  both  in 
the  family  and  the  school. 

Recognition  of  these  general  principles  which 
deal  with  the  predisposing  causes  of  ill-health 
during  childhood  and  the  effects  on  the  girl  of 
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her  environment,  sees  puberty  approach  under 
more  favourable  conditions.  Special  attention 
has  been  paid  to  the  eyes,  ears,  nose,  throat  and 
teeth.  Refractive  errors  have  been  corrected, 
attention  has  been  given  to  hypertrophic  states 
of  the  tonsils  and  defective  respiration,  through 
the  removal  of  nasal  abnormalities  and  adenoids  ; 
signs  or  symptoms  of  spinal  weakness  or  curva- 
ture have  been  met  by  suitable  orthopaedic 
remedies  and  gymnastic  exercises.  The  causes 
of  anaemic  or  chlorotic  states  and  respiratory 
troubles  have  been  inquired  into  and  treated. 
Efforts  have  been  made  by  a  general  tonic, 
hygienic,  dietetic  and  therapeutic  regimen  to 
correct  any  flaws  observable  in  the  nervous 
system  and  the  mental  development  of  the 
girl. 

Management  of  Puberty — Errors  of  Menstrua-  , 
tion  and  Question  of  Examination. — In  a  fair 
proportion  of  cases  menstruation  commences  j 
naturally,  and  there  is  but  little  pain  and  no 
symptom  specially  requiring  attention.  On  the 
other  hand,  from  the  start  there  may  be 
dysmenorrhcea  and  irregularity  in  the  quantity 
and  quality  of  the  flow,  as  also  in  its  normal 
rhythmic  periodicity.  The  molimina  of  men- 
struation may  be  present,  or  manifest  at  un- 
certain intervals,  though  the  menstrual  flux  is 
absent ;  or  the  girl  may  pass  into  womanhood, 
and  reach  her  seventeenth  year,  without  any 
evidence  of  ovulation  or  menstruation.  Where 
there  are  lapses  in  the  recurrence  of  the  period,  { 
if  the  health  of  the  girl  should  not  suffer, 
inquiry  into  her  habits  and  the  routine  of  her  \ 
daily  life  will  often  elicit  some  cause  which 
explains  their  non-appearance  and  the  con- 
tinuance of  the  irregularity.  There  has  been 
some  indiscretion,  such  as  over-exertion,  cold 
bathing,  or  undue  mental  strain.  Rectification 
of  these  errors  and  resort  to  simple  remedies, 
will  generally  be  sufficient  to  ensure  a  return  of 
the  regularity.  In  the  great  majority  of  such 
cases  ovulation  occurs,  though  the  menstrual 
evidence  of  it  is  absent.  Here  there  is  no 
justification  for  any  local  examination.  Two 
broad  rules  are  to  be  followed  -with  regard  to 
the  examination  of  virgins  during  pubescence. 
The  first  is  to  avoid,  both  by  questions  asked 
her  and  conversations  carried  on  in  her  presence, 
the  direction  of  her  attention  to  her  sexual 
organs  as  the  cause  of  whatever  symptoms  or 
signs  which  may  be  present.  A  morbid  sexual 
introspection,  if  aroused,  may  become  a  per- 
manent source  of  neuroses,  or  lay  the  founda- 
tion of  the  future  neurasthenia  or  psychasthenia. 
Parents  or  those  in  charge  of  the  patient  can 
give  any  information  required,  and  this  can  be 
supplemented  by  a  general  examination  carried 
out  in  such  a  manner  as  is  calculated  to  divert 
her  mind  to  other  organs  than  the  sexual. 

The  adoption  of  this  plan  is  the  more  emphati- 


cally to  be  insisted  upon  in  the  instance  of  a 
daughter  or  school-girl  for  whom  we  are  con- 
sulted while  her  health  is  in  every  other  respect 
good,  though  there  be  protracted  delay  in 
the  appearance  of  menstruation.  It  is  not 
amenorrhcea  in  the  true  sense  of  the  term, 
and  nature's  dilatoriness  is  generally  rectified  by 
time.  Not  infrequently  this  is  an  hereditary 
family  characteristic. 

On  the  other  hand,  it  is  necessary  to  be 
equally  emphatic  on  the  point  that  examination 
must  not  be  deferred  when  inquiry  leads  to  a 
well-grounded  suspicion  that  the  physical  or 
mental  affection  for  which  advice  is  sought 
is  linked  with,  and  correlated  to,  some  mal- 
formation or  abnormality  in  the  external  or 
internal  genitalia.  Such  an  examination  has 
to  be  conducted  with  the  utmost  gentleness, 
and  always  under  the  influence  of  an  anaesthetic 
— preferably  nitrous  oxide  gas  and  ether. 
By  the  bimanual  recto-abdominal  and  recto- 
vaginal examination,  supplemented  v/hen  neces- 
sary by  the  recto- vesical,  the  buttocks  being 
slightly  raised,  even  if  there  be  a  closed  introitus, 
the  presence  or  absence  of  the  genitalia,  or 
malformation  of  these,  may  be  detected.  Such 
information  is  not  only  needed  to  prevent 
mistakes  in  treatment,  but  is  of  the  highest 
importance  with  regard  to  the  future  married 
life  of  the  woman.  Unlikely  though  it  be, 
the  possibility  of  conception  having  occurred 
has  to  be  kept  in  mind  in  cases  of  menstrual 
irregularity  associated  with  other  symptoms  of 
ill-health.  We  have  delivered  a  girl  of  ten  years 
of  age  at  the  eighth  month  under  anaesthesia 
who  was  absolutely  ignorant  of  the  cause  of 
the  tumour  for  which  she  was  told  an  operation 
was  necessary.  As  the  infant  died  shortly 
after  birth,  and  the  breasts,  which  secreted 
freely,  were  at  once  treated,  she  remained,  so 
far  as  we  knew,  without  any  knowledge  of  the 
true  reason  for  the  operation.  We  have  had 
other  cases  of  quite  young  girls  brought  to  us 
by  mothers  for  digestive  troubles  and  constipa- 
tion attendant  upon  amenorrhcea,  where  ex- 
amination has  revealed  pregnancy  as  the  cause. 

General  Hygiene. — To  the  supervision  of  the 
general  hygiene  of,  and  the  moral  influence 
exerted  at,  the  pubertal  period,  while  attention 
is  directed  to  any  disorder  of  function,  we  must 
look  for  the  regulation  of  the  health  during 
pubescence.  All  such  supervision  must  have  a 
special  relation  to  the  catamenial  epochs.  They 
include  the  healthful  environment  and  the 
habits  of  the  girl.  The  hygienic  details  include 
bathing  and  cleanliness,  exercise  and  games,  the 
judicious  use  of  the  gymnasium,  and  the 
apportionment  of  exercise  and  play  to  the 
physical  strength  of  the  girl.  Equally  important 
is  the  adjustment  of  the  amount  of  study  and 
the  severity  of  mental  tests  to  her  intellectual 
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powers.  This  is  always  the  danger,  possibly 
unavoidable,  of  class  and  school  competitions 
in  which  little  regard  is  paid  to  relative  capacity 
or  the  difference  in  individual  tastes  and 
aptitudes.  The  absurdity  of  the  enforcement 
of  long  hours  of  musical  practice,  in  which 
the  old  simile  of  the  uselessness  of  "  trying 
to  extract  a  musical  note  from  a  piece  of 
putty "  is  applicable,  may  be  taken  as  an 
example. 

Moral    Influences.  —  With    regard    to    moral 
influences,  cheap  fiction  of  the  novelette  type, 
and    many    theatrical    plays    to    which    young 
people  of  both  sexes  are  taken ;    the  popular 
"Palace"  cinematograph  theatres,  with  their  \ 
vivid  portraiture  of  sexual  passion,  dangerously  | 
suggestive  to  the  youthful  female  mind ;    the  j 
commingling   of   the   young   of   both   sexes   in 
outdoor  games ;    the    whole    effort,   shown  in  ' 
modern  female  clothing,   to  attract  attention  ' 
and  excite  sexual  desire,  and  which  delicate-   j 
minded  women  themselves  do  not  hesitate  to 
pronounce   "indecent";  the  free  access  to  a  i 
Press  that  brings  into  prominence  the  libidinous  } 
details  of  every  divorce  case  ;  all  these  influences, 
added    to    the    utter    indifference    as    to    their  1 
effects   shown  in  home  life,  and  often  through 
the  example  of  the  mothers  themselves,  excite 
in  the  girl,  who  is  just  experiencing  her  first 
instinctive  impulses  of  sexual  desire  and  passion,  j 
morbid  feelings  and  erotic  sensations.     In  the 
well-ordered  school,  with  a   head  who  is  fully 
alive  to  the  inherent  dangers  of  the  pubertal  | 
period,  and  who  studies  the  individual  tempera-  i 
ments  of  her  pupils,  keeping  a  careful  watch,   j 
both  herself  and  through  her  subordinates,  over 
their  tendencies  and  habits,  these  evil  influences 
are  absent. 

But  most  female  schools  are  presided  over 
by  spinsters  who  have  not  the  instinctive 
protective  sense  of  motherhood,  or  the  experience 
which  married  life  teaches,  to  prompt  such 
supervision  over,  and  advice  to,  those  com- 
mitted to  their  care  as  will  carry  them  safely 
through  this  critical  time. 

Qualified  medical  women  are  now  to  be 
found  in  most  localities,  and  every  female  school 
should  have  its  course  of  physiology  conducted 
by  one  of  these,  or  if  this  be  not  possible,  by 
the  head  mistress  herself,  whose  capacity  as  a 
mistress  should  cover  the  ability  to  do  this.  A 
valuable  and  delightful  adjunct  to  such  a  course 
is  one  on  botany  and  the  physiology  of  plant 
life.  This  instruction,  judiciously  given,  would 
present  many  studies  which  unavoidably  touch 
on  topics  that  excite  the  imagination  and  arouse 
sexual  ideas  and  impulses  in  a  more  healthful 
way  to  the  student.  On  the  moral  influences 
exerted  on  the  female  mind  in  home  and  school 
Life,  during  pubescence,  depends  the  future 
mens  sana  in  corpore  sano    of  the  individual 


woman  and,  collectively,  the  healthy  mother- 
hood of  the  nation  and  the  race. 

H.  M.  J. 

THE    MENOPAUSE 

Menstruation :  Psychical  and  Physical  Influ- 
ences.— Whatever  view  may  be  taken  of  the 
nature  of  the  menstrual  molimen,  and  the 
physiological  phenomena  which  anticipate  and 
accompany  the  appearance  of  the  flow,  one 
fact  is  clear — menstruation  in  its  first  advent 
in  the  girl,  and  its  cessation  in  the  woman  of 
advanced  life,  has  a  profound  influence,  both 
psychical  and  physical,  on  the  female  organism. 
The  various  views  and  hypotheses  which  have 
been  advanced  to  explain  the  menstrual  func- 
tions are  dealt  with  in  the  article  Mhich  treats 
of  the  physiology  of  menstruation. 

The  close  connection  between  ovulation  and 
menstruation,  even  if  we  in  part  accept  Reigel's 
view  that  the}'  are  not  necessarily  interdepen- 
d3nt,  is  sufficient  to  explain  why  the  cessation 
of  the  menstrual  function  should  seriously  affect 
the  general  health  of  the  woman.  With  a 
rhythmic  regularity  important  generative  and 
metabolic  processes,  in  which  the  ovaries  and 
uterus  mutually  participate,  are  associated 
with  nervous  and  circulatory  disturbances 
which  are  continuous  throughout  the  entire 
period  of  sexual  activity  in  the  life  of  the 
woman.  By  the  gradual  decline  or  sudden 
stoppage  of  these  reproductive  processes  the 
whole  system  is  necessarily  affected.  During 
this  periodic  wave-cycle  ("  Wellenbewegund  ") 
of  actions  and  reactions,  lasting  for  some 
thirty  to  thirty-five  years  of  life,  there  are  regular 
alternations  in  functional  activity,  as  shown  in 
the  temperature,  respiration,  blood  pressure 
and  heart  action,  which  are  associated  with 
variations  in  general  and  local  metabolism. 
This  metabolic  increase  or  diminution  affects 
the  nitrogenous  elimination  in  the  quantity  of 
urea  excreted,  the  proportion  of  haemoglobin 
and  fibrinogen  present  in  the  blood,  as  also  its 
calcium  content.  These  latter  changes  influence 
its  coagulability. 

What  exact  influence  is  exerted  in  the  economy 
(outside  its  effects  on  the  uterus)  by  the  corpus 
luteum  a'ld  the  formation  of  lutein  tissue,  as 
also  by  the  increase  and  decrease  of  the  ovarian 
secretion,  we  do  not  know.  That  lutein  influ- 
ences the  fertilization  of  the  ovum,  is  associated 
with  the  changes  occurring  in  the  uterus  for  its 
reception  when  fertilized,  and  possesses  active 
katabolic  properties  in  nitrogenous  metabolism, 
is  a  clear  conclusion  from  the  results  of  recent 
experimental  physiology.^  We  are  also  justified 
in  concluding  that  it  has  an  important  relation 
to  the  development  and  functional  activity  of 
^  See  Lutein  in  Premature  Menopause. 
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the  mammary  gland.  The  influence  of  the 
ovarian  secretion  on  the  osseous  system  is 
clinically  shown  by  the  effect  of  oophorectomy 
in  cases  in  which  the  operation  has  been  success- 
fully performed  for  the  cure  of  osteomalacia. 

Contemporaneously  with  this  periodic  increase 
and  decrease  in  function  there  are  physico- 
psychical  activities  and  manifestations,  in  which 
the  entire  nervous  system  participates.  The 
normal  correlation  between  sexual  impulses 
and  cerebral  inhibition  and  control  is  variouslj^ 
influenced  in  different  women.  Race,  climate, 
maternity  and  the  conditions  of  environment 
more  or  less  affect  such  relation. 

It  is  true  that  we  occasionally  do  not  detect 
any  discoverable  proof  that  the  loss  of  such 
independent  or  correlated  functional  energies 
in   uterus  and   ovaries  affects  permanently  in 
any  degree,  either  from  the  mental  or  physical 
side,  the  general  health  of  the  woman.     This  is 
exemplified  in  the  apparent  absence  of  any  ill 
effect  when  there  has  been  early  cessation  of  1 
menstruation,  or  Mhen  oophorectomy  or  pan- 
hysterectomy has  been  performed  in  early  life. 
The  temporary  disturbance — lasting  for  varying  | 
periods — passes  off,  and  we  detect  no  objective 
signs  when  from  either  of  these  causes  menstrua-  ' 
tion  has  ceased  from  the  years  of  twenty-five 
to  thirty  and  upwards.     But  it  has  to  be  con- 
ceded that  very  frequently  the  ulterior  effects 
are  not  traceable.     The  woman  is  lost  sight  of, 
and  her  after-history  is  unknown.     It  is  most  i 
difficult,  if  not  impossible,  to  trace  psychical  : 
interferences  with,  and  their  subtle  influences  : 
on,  her  mental  attitude  throughout  her  future 
life. 

So  in  regard  to  the  physical  side.  A  symptom 
which  has  its  origin  in  some  abnormal  state  of 
an  organ  of  special  sense  or  functional  nervous 
disturbance  may  not  appear  to  have  any  direct 
relation  to  that  particular  organ.  In  their 
incipiency  such  abnormalities  may  pass  un- 
noticed, or  are  not  complained  of.  Thus  the 
secondary  effects  of  the  cessation  of  generative 
processes  in  which  the  entire  genitalia  have 
regulaily  participated,  and  which  have  brought 
in  their  train  various  visceral  reflexes  and 
neuroses,  may  escape  the  notice  of  the  physician, 
or  he  may  not  realize  their  relation  to  this  in- 
terruption. Some  general  statement  of  freedom 
from  pain  is  accepted,  and  as  there  is  no  other 
indication  of  ill-health  the  individual  passes  from 
under  revicAv.  Yet,  in  the  great  majority  of  such 
cases,  if  inquiry  be  made  into  their  history  in 
detail,  it  will  be  found  that  there  have  been 
present  physical  disturbances  of  one  form  or 
another,  however  so  slight  or  transient.  To 
take  a  few  examples.  They  are  recognized  in 
defects  of  vision,  the  result  of  retinal  hypersemia 
or  a  transitory  optic  neuritis.  The  manifesta- 
tion   of    refractive    errors    which    have    been 


previously  latent  becomes  now  pronounced 
through  the  weakening  of  a  previously  sufficient 
corrective  accommodation,  and  such  errors  are 
a  frequent  cause  of  headache,  sickness  and 
ocular  migraine.  Or  there  may  have  been 
varying  degrees  of  paresis  of  the  intrinsic 
muscles  of  the  larynx,  with  alterations  in  the 
voice  and  periodical  attacks  of  aphonia.  The 
auditory  apparatus  may  be  affected,  with  a 
resulting  hypersesthesia  and  intolerance  of 
certain  sounds,  and  diverse  forms  of  tinnitus, 
probably  due  to  vasomotor  effects  on  the 
circulatory  current  in  the  labyrinth.  Again, 
nasal  respiration  may  be  impeded  and  audition 
suffer,  through  hypertrophy  of  the  turbinals, 
which  is  often  overlooked  as  the  cause  of  tinni- 
tus, migraine  and  deafness.  Such  abnormal 
reflexes  and  other  visceral  neuroses  are  equally 
observed  in  amenorrhcea  and  dysmenorrhoea. 

Early  Indications  of  the  Approach  of  the 
Menopause. — It  is  most  important  to  recognize 
the  early  indications  of  the  approaching  cessa- 
tion of  menstruation.  In  order  to  do  this,  we 
must  understand  the  limitation  in  regularity, 
duration,  quality  and  quantity  of  flow  w'hich 
are  consistent  with  the  healthy  molimen. 
These  vary  considerably  in  different  women. 
The  perfectly  normal  period  comes  with  a  regular 
interval,  seldom  varying,  of  twenty-eight  days, 
though  a  shorter  time,  say  of  twenty-one 
days,  is  quite  consistent  with  health,  if  this 
be  the  ordinary  habit  of  the  individual.  The 
same  variation  is  seen  in  the  duration  of  the 
flow\  Any  time  within  from  two  to  seven  days 
may  be  approximately  set  down  as  the  healthful 
limits  of  duration.  There  are  exceptions  to 
this  rule,  even  to  a  flow  of  twenty-four  hours 
at  one  end  of  the  scale,  and  eight  days  at  the 
other,  but  such  deviations  will  at  once  arouse 
suspicion  of  some  departure  from  the  normal. 
When  we  come  to  consider  the  flow  itself,  we 
find  here  also  considerable  differences  consistent 
with  health,  in  the  manner  of  its  onset  and  its 
quantity,  even  in  the  same  individual  at  differ- 
ent times.  The  same  variability  is  seen  in  the 
premenstrual  symptoms  and  signs,  as  they 
are  exhibited  in  general  lassitude,  mental  and 
physical  fatigue  or  inaptitude,  pain,  pigmentary 
changes,  and  mammary  sympathies,  all  of  which 
may  be  completely  absent. 

The  duration  of  the  period  is  not  as  important 
clinically  as  the  regularit}-,  character  and 
quantity  of  the  discharge.  The  loss  may  be 
uniform  from  the  commencement  to  the  end, 
or  it  may  be  considerable  for  the  first  tAvo  days, 
and  then  gradually  lessen.  From  the  number 
of  diapers  used  during  a  period  we  may  in 
practice  roughly  estimate  the  loss,  whether 
these  be  only  wet,  or  saturated  through ;  if 
they  be  ordinary  linen  napkins  or  thick  "  sani- 
tary "  towels.     Any  number  over  six  or  eight 
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points  to  excess,  and  more  than  a  dozen  is 
indicative  of  menorrhagia.  The  reappearance 
of  discharge,  or  the  occurrence  of  an  inter- 
menstrual menorrhagic  flow,  should  always 
excite  suspicion. 

We  thus  find  that  in  some  break  in  the 
regularity  of  the  catamenia,  variability  in  their 
quantity  and  change  in  their  character,  the 
early  indications  of  the  approaching  change  in 
the  sexual  cycle  are  manifested.  This  refers 
only  to  the  alteration  in  the  menstrual  flow 
itself,  and  it  applies  equally  to  any  time  of  life 
at  which  the  irregularity  occurs.  That  time 
varies.  In  the  majority  of  women  it  takes 
place  between  the  ages  of  forty-seven  and 
tifty,  but  in  a  considerable  percentage  it  com- 
mences at  forty-five,  or  may  be  delayed  until 
the  age  of  fifty-two.  Further  limits  are  reached, 
to  the  age  of  sixty  and  even  beyond,  but  they 
are  very  exceptional,  and  most  frequently  there 
is  some  pathological  abnormality  present. 

The  women  who  have  an  early  menopause — 
and  we  have  known  it  to  occur  at  the  ages  of 
thirty  and  thirty-five,  at  which  times  there  are 
many  instances  on  record — are  the  exceptions. 
Frequently  there  has  been  some  antecedent 
scantiness  or  irregularity;  or  abrupt  stoppage 
has  been  caused  by  some  mental  shock  or  acci- 
dent. An  obvious  congenital  abnormality  of  the 
uterus  may  be  found  on  examination.  Heredity 
plays  a  part  in  others.  We  have  known  an  early 
climacteric  occur  in  an  unmarried  girl  Avith  no 
untoward  symptoms  following,  while,  on  the 
other  hand,  we  have  seen  serious  associated 
clinical   consequences. 

We  include  in  these  limitations  the  time  of 
the  first  appearance  of  the  signs  of  the  approach- 
ing change,  and  apply  the  term  "  climacteric  " 
to  the  time  occupied  from  that  date  until  the 
final  cessation  of  the  catamenia.  The  healthy 
menstrual  fluid  does  not  clot,  the  normal  ratio 
between  the  amount  of  blood  and  its  other 
constituents  being  relatively  maintained.  When 
that  proportion  is  altered  by  excess  or  dimi- 
nution in  the  blood  or  mucus  constituents, 
clotting  occurs,  and  it  is,  as  a  rule,  an  indication 
of  some  physiological  or  pathological  error. 

Histological  Changes  in  the  Genitalia. — It  is 
necessary  to  remember  that  immediately  ante- 
cedent to  the  menopause,  and  after  its 
appearance,  important  histological  alterations 
in  structure  have  commenced  in  the  genitalia. 
These  may  be  briefly  summed  up  under  the  heads 
of  ovarian,  tubal,  uterine,  and  with  those 
occurring  in  the  vagina  and  external  genitalia. 
There  is  a  general  shrinkage  of  the  ovary  due 
to  atrophy  and  cirrhotic  changes,  with  lessening 
of  the  number  of  the  Graafian  follicles,  lead- 
ing to  their  gradual  disappearance.  Atrophic 
changes  appear  in  the  tubal  wall,  which  result  in 
general  shortening  of  the  tube  and  contraction 


of  its  lumen,  accompanied  by  a  disintegration 
and  disappearance  of  the  epithelium;  atrophy 
of  all  the  uterine  tissues  follows,  resulting  in 
general  muscular  and  glandular  degeneration, 
which  ultimately  lead  to  shrinking  of  the  entire 
organ  and  narrowing,  even  to  the  point  of 
obliteration,  of  the  uterine  canal  and  its  utricular 
glands,  with  general  thinning  of  the  endo- 
metrium. In  some  instances  the  portio  dis- 
appears, and  the  os  uteri  is  found  flush  with  the 
vaginal  roof. 

Contemporaneously  we  have  characteristic 
departures  from  the  normal  in  the  vagina  and 
external  genitalia.  The  former  is  shortened, 
becomes  narrower,  and  its  walls  lose  their 
elasticity.  This  results  in  a  general  contraction 
of  the  canal.  There  is  narrowing  of  the  introitus, 
the  labia  become  smaller,  the  adipose  tissue 
decreases,  and  the  mucous  surfaces  alter  vari- 
ously in  appearance,  owing  to  glandular  atrophy, 
which  leads  to  a  greater  dryness  and  change 
of  colour. 

Advent  of  the  Menopause.- — In  exceptional 
instances  the  catamenia  cease  abruptly,  or  with 
only  some  slight  irregularity,  and  the  change 
is  not  marked  by  any  clinical  signs  or  symp- 
toms. Such  a  fortunate  transition,  however, 
is  not  usual,  and  varies  in  degree  in  different 
individuals.  The  event  is  generally  attended  by 
some  indications,  which  may  be  experienced  only 
by  the  woman  herself,  and  not  be  apparent  to 
her  friends.  They  are  possibly  not  of  sufficient 
moment  to  require  medical  advice,  and  hence 
such  women  are  often  looked  upon  as  having 
had  no  disturbance  during  this  transitional 
interval.  Again,  women  vary  greatly  in  their 
power  of  self-control  in  the  presence  of  pain 
or  mental  distress,  and  in  the  concealment  of 
their  feelings  and  emotions.  Many  have  an 
exaggerated  sensitiveness  in  their  dislike  to 
attract  attention  to  any  aberration  in  their 
sexual  functions.  Others  desire  to  put  off  the 
realization  that  the  inevitable  autumn  period 
of  life  has  arrived,  and  they  refuse  to  accept 
the  unwelcome  evidences  of  its  approach. 
Hence,  complaints  of  erraticism  in  periodicity, 
in  the  persistence,  character  and  quantity  of 
the  flow,  with  minor  emotional  agitations  and 
passing  psychic  disturbances,  are  ignored  or 
stifled.  Consequently,  a  wrong  interpretation 
is  not  infrequently  put  on  the  woman's  acts  or 
expressions,  which  have  their  explanation  in 
morbid  excitations  of  which  those  about  her 
are  in  ignorance. 

When  complaints  are  made  during  this  time 
they  are  generally  confined  to  some  manifest 
alteration  in  the  quantity  of  blood  lost,  the 
stoppage  of  one  or  more  periods,  or  the  recur- 
rence of  discharge  in  the  intervals.  A  slight 
leucorrhoeal  discharge  may  follow  the  period 
or    persist    through    the    interval.     Associated 
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with  these  local  signs  come  various  subjective 
symptoms — slight  attacks  of  giddiness,  a  sensa- 
tion of  fullness  in  the  head,  and  transient  noises 
in  the  ears ;  some  difficulty,  hitherto  absent,  in 
concentration  of  thought,  in  mental  work  or 
business  capacity,  with  an  acknowledged  irri- 
tability of  temper ;  morbid  blushing  on  slight 
provocation,  and  even  without  such,  is  another 
most  annoying  symptom.  Such  complaints 
of  heat  and  hot  flushes  are  frequently  alternated 
with  feelings  of  icy  coldness  in  the  extremities 
or  down  the  spine,  and  this  is  often  attended  by 
a  sensation  of  numbness  in  the  feet  or  hands. 
Pain  radiating  from  the  sacral  and  ovarian 
plexuses  is  often  complained  of ;  more  rarely 
coccygodinia  and  anal  pain  may  be  present. 
Headache  is  verv  common,  and  when  located 
over  the  brow  or  in  the  occipital  region  should 
call  for  investigation  of  the  patient's  refraction, 
while  a  continued  tinnitus  suggests  an  examina- 
tion of  the  ear  and  naso-pharynx.  Dyspeptic 
troubles  in  digestion,  bowel  irregularities  and 
flatulence  are  not  uncommon.  Palpitations 
and  "  flutterings,"  attended  by  intermissions 
in  the  pulse-beat,  distress  the  w^oman.  A  change 
in  figure  follows  and  there  comes  a  tendency  to 
increase  of  fat  and  general  obesity.  These, 
as  various  other  symptoms,  have  their  origin 
in  a  defective  vasomotor  control  or  an  undue 
excitation. 

As  has  been  said,  all  these  symptoms  may  be 
absent,  and  menstruation  cease  abruptly  or 
after  a  few  irregular  and  excessive  periods ; 
or  the  disturbances  are  so  slight  as  not  to  demand 
any  medical  intervention.  On  the  other  hand, 
the  irregularities  may  continue  for  months, 
and  extend  over  a  considerable  time,  durino; 
which  the  woman  is  more  or  less  a  sufferer 
from  some  of  the  symptoms  already  mentioned. 
These  may  be  grouped  under  the  head  of  minor 
disorders  of  menstruation,  but  in  many  cases 
they  are  aggravated,  and,  usually  then,  most 
seriously  affect  her  health. 

Graver  Complications. —  We  may  consider 
such  graver  conditions  under  these  heads  : — 
Circulatory,  Nervous,  Visceral  (in  Avhich  Ave 
include  the  digestive  and  genito-urinary  organs), 
and  Local  or  Genital. 

Circulatory  Disorders. — The  more  serious  dis- 
orders of  the  circulation  liave  frequently  a  dual 
cause  for  their  source : — (I)  The  regulating  effect 
of  vasomotor  vascular  inhibition  is  weakened, 
and  the  normal  correlation  between  the  sym- 
pathetic control  and  the  cerebro-spinal  nervous 
supply  is  more  or  less  lost;  (2)  alterations  in 
the  quality  of  the  blood  itself,  shown  either 
through  its  impoverishment  in  various  phases 
of  anaemia,  brought  about  either  by  excessive 
losses  or  from  the  presence  in  it  of  abnormal 
elements,  to  which  latter  the  term  "  toxic  " 
may    occasionally    be    rightly    apphed.     These 


defects  we  find  to  be  constantly  associated  with 
digestive  errors  and  changes  in  the  urine, 
excess  or  diminution  of  the  chlorides,  and  a 
faulty  relation  in  the  proportion  of  uric  acid 
and  urea  to  the  other  elements,  occasionally 
associated  Mith  oxaluria,  and,  with  the  latter, 
nucleo-albumin  or  traces  of  albumin,  some 
blood  cells,  and  a  low  specific  gravit3\  Inter- 
ference with  the  cardiac  rhythm  reaching  to 
attacks  of  tachycardia  and  dyspncea  and  sensa- 
tions of  faintness  which  may  be  followed  by 
actual  syncope,  are  some  of  the  more  usual  con- 
sequences. The  milder  vasomotor  sjauptoms 
are  aggravated,  amongst  which  are  a  sensation 
of  "  bursting  "  in  the  head,  constant  tinnitus, 
retinal  and  conjunctival  congestive  conditions, 
and  headache.  Epistaxis,  which  is  due  to  altered 
blood  pressure  and  turbinal  congestion,  may 
occur ;  this  is  not,  in  the  strict  interpretation 
of  the  word,  "  vicarious,"  though  the  bleeding, 
as  that  which  occasionally  comes  from  the  lungs 
and  the  bowel,  appears  at  times  to  have  a 
periodicity  in  recurrence  and  to  synchronize 
with  the  menstrual  epoch.  We  knew  one  such 
case,  in  which,  for  some  months  after  the 
menstrual  discharge  stopped,  periodical  violent 
hsemoptj^sis  occurred.  All  such  haemorrhages 
must  be  looked  upon  as  pathological,  and  their 
cause  investigated.  In  this,  as  in  many  other 
directions  during  the  menopause,  no  tmtoward 
symptom  should  be  minimized  and  7ieglected, 
loith  the  assurance  to  the  patient  that  it  is  "  due 
to  the  change  of  life."  Such  an  attitude  is  alike 
disastrous  to  the  patient,  and  ultimately  to 
the  reputation  of  the  practitioner,  Avhen,  later 
on,  some  unlooked-for  disease  of  an  organ  is 
discovered. 

Nervous  Affections.  —  The  complexity  of  the 
symptoms  which  appear  to  have  their  origin  in 
the  nervous  system  during  the  menopause  is  in 
part  due  to  the  special  hypersensitiveness  of  the 
woman,  and  her  susceptibility  during  this  time  to 
various  neuroses,  visceral  and  other,  many  of 
which  are  reflex.  It  is  often  difficult  to  say  at 
w^hich  end  of  the  vicious  circle  the  mischief  begins ; 
whether  the  disorder  of  function  of  the  viscus  is 
due  to  a  local  affection  arising  m  the  organ  or 
part  itself,  consequent  upon  some  organic  or 
pathological  condition,  or  to  a  neurosis  which  is 
induced  by  a  reflex  originating  in  the  genitalia. 
Thus  it  may  become  AveU-nigh  impossible  to 
differentiate  bA^  the  local  signs  and  symptoms 
between  the  two.  We  learn  the  practical 
lesson  that  all  affections,  Avhether  of  one  of  the 
organs  of  special  sense,  the  respiratory  organs, 
or  those  of  the  digestiA^e  and  urinary  systems, 
to  which  a  Avoman  appears  to  be  specially 
subject  during  this  time  demand  careful 
investigation  of  the  organ,  Aiscus  or  local 
area  so  affected. 

Misuse  of  Terms.     Here,  in  jDassing,  it  may 
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not  be  amiss  to  enter  a  protest  against  the 
far  too  casual  and  indiscriminate  use  of  the 
terms  "  psychasthenic,"  "  neurasthenic,"  "  neu- 
rotic "  and  "  hysterical."  This  is  true  all 
through  the  years  of  menstrual  life,  but  especi- 
ally it  applies  to  the  time  of  its  cessation.  It  is 
certain  that  more  serious  consequences  have 
resulted  from  the  misapplication  of  these  terms 
than  from  any  other  ignorant  generalization 
in  diagnosis,  under  which  convenient  cloak 
we  may  also  include  gout,  rheumatism,  and 
heredity. 

In  the  great  majority  of  cases  the  symptoms 
which  are  thus  roughly  classed  from  want  either 
of  careful  investigation  or  sufficient  knowledge, 
are  subjective  evidence  of  some  initial  organic 
lesion  or  fault  of  function.  They  are  phrases 
which  a  practitioner  will  do  ^ell  to  regard  Avith 
a  sceptical  mind  and  hesitate  to  introduce  into 
his  routine  vocabulary.  The  attitude  of  the 
friends  of  the  neurotic  or  nervous  woman  is 
generally  either  openly  to  treat  her  complaints 
with  contempt  or  to  ridicule  them  behind  her 
back;  not  infrequently  they  are  unpleasantly 
roused  to  a  sense  of  the  reality  of  the  suffering 
by  the  more  active  and  pronounced  evidence 
of  some  serious  mental  or  physical  development. 

On  the  other  hand,  the  sufferer  whose  condi- 
tion is  accurately  defined  as  embraced  in  any 
one  of  these  terms  demands  the  same  sympathy 
and  careful  management  as  the  possibly  more 
pitied  though  more  fortunate  victim  of  some 
organic  defect  which  can  be  remedied  by  ordi- 
nary therapeutic  or  operative  measures.  It  is 
well  for  the  practitioner  to  always  remember 
that  a  woman  slighted  usually  means  a  man 
hated. 

If,  then,  we  class  under  the  head  of  "  nervous  " 
only  certain  symptoms  and  phenomena.  Me  do 
not  thereby  exclude  the  original  part  played  by 
the  nervous  system  in  the  initial  stages  of  an 
affection,  organic  or  functional,  either  of  the 
sense-organs,  viscera  or  the  genitalia  them- 
selves. The  interdependence  and  co-operation 
in  action  of  the  cerebro-spinal  and  sympathetic 
centres  in  maintaining  and  altering  functions, 
and  in  inhibiting  or  exciting  reflexes,  makes 
this  prevision  and  limitation  evident.  We 
enumerate  here  only  those  nervous  states  and 
disorders  of  the  menopause  with  which  it  is 
more  specially  the  province  of  the  psychologist 
to  deal. 

Disorders  of  Mentalization.  It  is  not  possible 
to  discuss  here  the  different  types  of  mental 
disorder  which  are  more  frequently  met  with 
in  women,  and  particularly  at  the  change  of 
life.  Any  of  these  may  be  present,  from  such 
milder  psychoses  as  obsessions,  sensations  of 
unreality,  groundless  apprehensions,  insomnia, 
hypochondriacal  fears  and  complaints,  to  the 
more   serious   conditions    of   melancholia,    per- 


sistent illusions  and  delusions,  dementia, 
hysterical  insanity  and  mania.  The  more  exact 
differentiations  between  the  different  types  of 
psychoses,  which  often  partake  of  a  phantasma- 
gorical  character  and  shade  off  one  into  the  other, 
are  of  interest  rather  to  the  psychologist  than 
the  gynaecologist.  It  is,  however,  very  necessary 
for  the  practitioner  to  recognize  the  earlier 
indications  of  mental  disturbance. 

Various  Psychoses.  These  indications,  which 
have  frequently  a  definite  periodical  feature,  are 
so  slight  in  their  incipiency,  and  vary  so  in  their 
character,  that  they  are  disregarded  by  relatives 
and  friends  in  the  daily  domestic  life  of  the 
woman.  An  expression  of  physical  and  mental 
inaptness  and  fatigue  in  a  previously  active- 
minded  and  energetic  woman ;  an  unusual 
excitability  and  irritability  in  one  hitherto  of 
an  even  and  placid  disposition ;  an  obvious  loss 
of  interest  in  amusements,  social  pursuits  and 
domestic  occupations,  which  before  had  given 
pleasure ;  a  proneness  to  constant  complaints 
of  pains,  which  are  not  justified  by  any  local 
condition,  in  one  who  has  usually  been  un- 
complaining and  self-restraining  (such  pains 
can  be  aroused  by  suggestion,  and  are  of  the  type 
which  is  relieved  by  it) ;  the  unexplained  and 
sudden  dislikes  to  friends  and  even  near  rela- 
tives, where  before  there  had  been  friendly 
and  affectionate  relationships ;  a  brooding 
over  trifles,  depressing  anticipations  and  appre- 
hensions of  imagmary  losses  appearing  in  a 
temperament  which  has  always  been  hopeful 
and  bright ;  these  are  the  more  generally  occur- 
ring indications  of  some  graver  abnormal 
psychic  change  impending.  The  condition  may 
not  pass  beyond  this,  and  as  the  menopause 
terminates  such  psychic  deviations  may  gradu- 
ally cease  and  the  individual  revert  to  her 
normal  mental  attitude.  In  the  instance  of 
one  in  whose  previous  disposition  and  tempera- 
ment any  such  mental  inconsistencies  have  been 
habitually  present  these  psychoses  are  likely 
to  be  more  aggravated,  though  for  that  very 
reason  they  are  less  commented  on  by  friends. 
If  more  pronounced  psychic  symptoms  develop 
they  show  themselves  in  a  variety  of  ways. 
Amongst  these  are  persistent  insomnia,  sensa- 
tions of  unreality  (often  referred  to  an  extremity) 
associated  with  ideas  of  de -personalization. 
Some  particular  "  phobia  "  increases  in  magni- 
tude and  intensity.  Obsessions,  as  "  imperative 
ideas,"  conquer  the  patient;  she  cannot  dismiss 
the  belief  that  she  has  committed  some  crime, 
has  been  unchaste,  or  that  her  husband,  if  she 
be  married,  is  unfaithful  to  her.  It  may  take 
the  form  of  an  irremovable  impression  that  she 
has  some  incurable  disease  of  a  certain  organ. 
In  short,  the  psychasthenic  woman,  with  her 
fixed  persistent  obsession,  becomes  a  hell  to 
herself,  and  is  ever  looking  for  a  "  lower  deep," 
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to  which  "  that  from  Mhich  she  suffers  seems  a 
heaven."  Hence  arise  the  dread  and  horror 
of  certain  impulses,  inciting  to  the  commission 
of  some  revolting  or  criminal  act  which  they 
fear  may  become  irresistible,  though  it  seldom 
does. 

It  is  not  difficult  to  understand  how  such 
psychasthenic  states  occasionally  merge  into 
the  graver  disorders  of  mentalization,  such  as 
apprehensive  delusions,  melancholia,  suicidal 
or  homicidal  impulses,  which  come  more 
particularh'  into  the  domain  of  the  alienist  to 
treat.  There  is  an  important  practical  fact 
to  be  borne  in  mind  in  regard  to  such  patients, 
namely,  the  suddenness  with  which  such 
impulses  appear  and  may  be  acted  upon. 
The  apparently  harmless  psychasthenic  whose 
morbid  fears,  beliefs  and  insane  inclinations  are 
considered  dormant  will  suddenly,  under  some 
slight  provocation,  commit  an  act  of  which  she 
had  been  thought  incapable.  The  commence- 
ment of  some  necessary  medical  treatment  or 
regimen,  the  proposal  to  perform  or  the  carrjdng- 
out  of  an  operation,  may  be  sufficient  to  incite 
her  to  this.  Consequently,  such  a  case  demands 
constant  watchfulness  and  the  presence  of  a 
nurse  who  is  familiar  with  the  management  of 
this  class  of  patient. 

Hysteria. — The  disorder  may  be  of  the  true 
hysteria  type.  In  this  instance  the  foundation 
may  have  been  and  often  has  been  laid  in  a 
transmitted  predisposition,  and  the  affection 
has  been  developed  under  accessory  influences, 
such  as  depressing  and  gloomy  surroundings, 
impoverishment  of  blood,  and  the  associated 
effects  of  a  slowly  increasing  anaemia. 

The  term  '"  hysterical,"  uhen  applied  to  any 
disorder  of  the  menopause,  should  be  reserved 
for  the  symptoms  which  are  due  to  true  hysteria, 
as  that  disease  is  no^^•  understood.  We  have 
here  onl}-  to  consider  its  relation  to  the 
menopause. 

When  a  woman  at  this  period  of  her  life 
becomes  morbidly  introspective,  loses  her  will 
power,  is  subject  to  alternations  of  uncontrollable 
emotion,  has  lapses  of  memory  of  recent  events, 
is  ever  on  the  watch  for  sympathy,  consciously 
or  unconsciously  mimics  some  affection,  as, 
for  example,  a  paralysis  of  a  limb,  articular 
stiffness  and  pain  {not  tme  spinal  arthopathies), 
we  may  suspect  from  the  mental  side  of  the 
picture  that  we  are  dealing  with  a  case  of 
hysteria.  If  there  be  added  to  these  psychic 
phases  hyperaesthesia,  anaesthesia  or  analgesia 
in  some  sensory  areas,  and  that  evidence  of 
involvement  of  a  motor  tract  is  shown  in  a 
monoplegia,  paraplegia,  hemiplegia,  spasm  or 
contracture,  while  the  usual  tests  of  the  reflexes 
and  muscular  electrical  irritability  give  normal 
responses,  we  shall  be  confirmed  in  our  view. 
A   throat  symptom   in   some   form   (^f  spasm, 


aphonia  or  globus  hystericus  is  a  common 
accompaniment  to  the  other  manifestations. 
Such  patients  are  easily  hypnotized.  Sug- 
gestion will  often  produce  a  symptom,  and 
equally  relieve  one.  -  The  graver  forms  of  the 
affection  are  not  very  frequently  seen  in  the 
British  Isles.  These  include  convulsive  seizures, 
epilepsies,  hystero-epilepsies,  trances  and  cata- 
lepsies. There  may  be  great  difficulty  in 
diagnosing  the  true  nature  of  many  of  these 
conditions,  and  the  practitioner  must  bring  to 
his  aid  all  the  resources  of  the  neurologist  in 
apply iiig  tests  for  the  presence  of  a  cerebral, 
cerebro-spinal  or  spinal  organic  lesion,  in  order 
to  exclude  such  before  arriving  at  a  conclusion. 
These  differential  diagnostic  signs  and  tests 
are  elsewhere  described.  The  possible  passage 
of  the  sufferer  from  hysteria  into  melancholia 
and  insanity  has  to  be  remembered. 

Hypochondria.— Quite  distinct  from  hysteria. 
and  in  some  form  more  frequently  met  with  in 
women  at  this  time  of  life,  is  hypochondria. 
The  degree  may  vary  from  the  apprehensive, 
nervous  woman  who  comes  complaining  of 
pain  in  various  situations,  and  has  an  unjustifi- 
able dread  of  some  fatal  affection  (generally 
cancer),  to  the  confirmed  nosophobic  who  suffers 
from  a  variety  of  sensations  in  this  or  that 
organ,  and  who  is  quite  incredulous  when 
assured  that  these  organs  are  healthy.  Such 
hypochondriacs  may  become  melancholic,  and 
hypochondriacism  has  its  twin  sister  in  melan- 
cholia. The  hypochondriac  is  the  ready  prey 
of  the  charlatan  aiid  advertising  impostor,  for 
she  is  ever  on  the  search  for  a  new  remedy  to 
relieve  her  from  the  elusive  sufferings  of  some 
disease  which  her  obsessed  imagination,  on  which 
he  plays,  conjures  up.  The  pronounced  melan- 
cholic, on  the  other  hand,  despairs  of  cure; 
the  very  hopelessness  of  her  misery  brings  her 
to  the  borderland  of  insanity,  and  some  fresh 
accident  or  misfortune  carries  her  over  it.  Her 
apprehensive  delusions  prompt  her  to  suicide, 
from  which  her  Meakened  will  and  wavering 
indecision  alone  save  her,  or  some  maniacal 
outburst  may  compel  supervision  and  asylum 
restraint. 

Neuralgias. — As  a  nervous  disorder,  neuralgia 
in  some  part  or  organ  is  quite  distinct  in  itself. 
It  may  occur  in  a  woman  who  is  neither  neuras- 
thenic nor  psychasthenic ;  it  may  be  present  as 
an  isolated  feature  of  her  menstrual  transition. 
The  psychic  and  physical  symptoms  and  signs, 
usually  correlated  to  the  presence  of  neurotic 
pain,  may  be  absent.  We  have  kno^A^l  a  woman, 
just  past  the  time  of  the  menopause,  who  was 
curetted  for  an  hoemorrhagic  endometritis,  other- 
wise in  apparently  perfect  health  and  vigour, 
who  suffered  for  some  years  from  a  lingual 
neuralgia,  with  intense  sensitiveness  of  one  side 
of   the   tongue.     These   pains   may    be   trans- 
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mitted  sensations  (Dana)  or  true  reflexes.  They 
may  be  felt  in  any  region  and  in  any  degree  of 
severity.  They  often  appear  with  startling 
suddenness,  and  may  as  suddenly  cease.  As,  for 
instance,  there  is  the  cardiac  pain  attended  by 
spasm  and  hurried  respiration  which  closely 
resembles  an  attack  of  true  angina  pectoris. 
In  most  cases  careful  inquirj'  into  the  discharge 
of  the  digestive  functions,  the  nature  of  the 
renal  secretion,  the  health  of  the  genitalia,  and 
an  examination  of  the  condition  of  the  teeth, 
the  refraction  of  the  eye,  and  the  state  of  the 
naso-pharjTix  Avill  throw  light  on  the  true 
causes  of  the  pain.  The  regions  more  frequently 
complained  of  are  the  occiput,  over  the  vertex 
or  across  the  brows ;  the  teeth,  or  some  branch 
of  the  trigeminus ;  the  left  sub-mammary 
intercostal  pain  ;  right  sub-scapular  pain ;  the  ' 
ovarian,  the  coccj^x ;  the  anus  and  up  the  j 
rectum,  and  through  bladder  and  urethra. 

By  these  neuralgic  pains  sleep  is  often  dis- 
turbed and  partial  insomnia  induced.  With 
associated  menstrual  losses,  menorrhagic  or 
metrorrhagic,  which  cause  an  anaemic  condition, 
the  power  of  endurance  is  diminished,  psychoses 
appear,  and  the  woman  becomes  neurasthenic. 
The  caution  is  again  necessary — not  to  regard 
or  treat  any  pain  as  a  simple  neuralgia  before  i 
a  careful  examination  of  the  organ  or  part 
afiected  has  excluded  any  organic  change, 
functional  fault,  or  reflected  irritation.  More 
especially  should  close  inquiry  be  made  into 
the  discharge  of  the  functions  of  the  genito- 
urinary organs,  kidneys,  bladder,  uterus  and 
ovaries.  In  some  one  of  these  may  be  dis- 
covered the  proximate  cause  of  the  pain. 

Mental  Responsibility  and  the  Menopause. — 
Most  important  issues  of  a  forensic  and  socio- 
logical nature  occasionally  arise,  the  answers  to 
which  involve  the  question  of  the  mental 
balance  and  responsibility  of  a  woman  who  is 
suffering  from  the  menstrual  irregularity  of  the 
menopause.  So  far  the  evidence  that  has  been 
adduced  (Marx,  Salerni,  and  others),  and  which 
is  in  accordance  wath  our  own  experience, 
tends  to  prove  that  during  the  ordinary 
menstrual  epoch  there  is  in  many  women  either 
an  exaltation  with  excitation  of  the  mental 
functions,  or,  on  the  other  hand,  a  corresponding 
lowering  and  depression  of  these.  In  some 
this  influence  is  more  marked  in  the  pre-men- 
strual  period,  in  others  during  the  flow  and  the 
immediate  post-menstrual  time.  Nor  can  there 
be  any  doubt  that  during  these  times  of  excita- 
tion or  depression  some  women,  who  at  other 
times  are  in  every  respect  normal  in  their  acts 
and  social  relationships,  manifest  abnormalities 
in  their  characters  and  in  their  mental  attitudes, 
even  to  the  extent  of  an  inability  to  form  a  clear 
discernment  of  what  is  right  or  wrong.  When 
the  climacteric  approaches,  and  while  it  lasts, 


and  for  some  time  after  menstruation  has  ceased, 
these  mental  effects  are  naturally  aggravated 
through  the  more  abrupt  interference  with, 
and  the  graver  irregularities  in,  the  appearance 
and  nature  of  the  act.  Hence  in  the  investiga- 
tion of  any  criminal  act  committed  during  this 
time  an  important,  indeed  indispensable,  ele- 
ment in  apportioning  responsibility  must  be 
the  antecedent  mental  condition  of  the  woman, 
and  that  present  at  the  time  of  its  committal. 
If  acts  quite  inconsistent  Mith  her  established 
character,  erraticisms  in  conduct  hitherto 
unknown,  attitudes  to  friends  and  relatives  out 
of  harmony  with  her  previous  relationships 
have  been  observed  and  noted,  then  such  facts 
would  go  far  to  justify  a  belief  that  she  was  not 
responsible  in  whole  or  part. 

Dermatoses,— W'e  include  under  the  heading 
of  "  nervous "  those  affections  of  the  skin 
which  are  of  so  common  occurrence  during 
the  menopause.  This  does  not  negative  their 
occasional  origin  from  the  presence  of  abnormal 
constituents  in  the  blood.  Some  uterine  dis- 
order has  brought  in  its  train  a  gastric  neurosis ; 
possibly  there  is  a  coexistent  uraemia,  oxaluria 
or  glycosuria,  with  a  gouty  diathesis.  Digestive 
errors,  increased  by  imprudent  and  faulty 
dietetic  habits,  are  not  infrequently  present. 
Intestinal  toxaemias  and  constipation  still 
further  aggravate  the  effects  of  these  gastro- 
intestinal neuroses.  Such  conditions  readily 
explain  the  local  determinations  of  blood  to  the 
skin,  which  result  in  erj^themas,  inflammatory, 
papular  and  pustular  eruptions.  Heredity  and 
diathesis  play  important  parts  in  their  causa- 
tion. We  have  kno\\TL  psoriasis  to  appear 
at  the  menopause  in  members  of  a  family 
through  three  generations.  Recurrences  of  the 
eruptions  of  puberty  point  to  the  same  pre- 
disposing cause;  thus  an  acneform  eruption 
at  puberty  may  reappear  at  the  menopause. 
Unhealthy  states  of  the  uterus,  attended  by 
endometritic  suppurative  discharges  which  have 
been  neglected,  causing  cervical  erosions,  are 
other  coincident  causes.  These  latter  must  be 
cured  in  order  to  treat  the  skin  affection  success- 
fully. In  such  cases  the  ovaries  and  tubes 
may  be  found  involved.  Prurigo  and  pruritus 
are  two  of  the  very  common  and  most  trouble- 
some dermatoses  of  the  change  of  life.  The 
prurigo  may  be  universal,  and  the  patient 
become  exhausted  by  the  torture  of  the  general 
itching  and  irritation. 

Both  of  these  affections  are  more  frequently 
located  in  the  neighbourhood  of  the  buttocks 
and  anus,  the  vulva  and  supra-pubic  area,  the 
flexures  of  the  groins  and  insides  of  the  thighs. 
A  common  and  persistent  cause  of  the  vulvar 
pruritus  which  extends  up  the  vagina  is  diabetes. 
The  history  of  an  antecedent  syphilitic  infection, 
and  the  evidences  of  "  reminders  "  of  a  latent 
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specific  taint,  will  account  for  many  of  these 
dermal  neuroses  of  unusual  obstinacj'.  The 
incipient  changes  which  ultimately  end  in  leuco- 
plakia  and  kraurosis  vulvaj  often  occur  at  the 
commencement  of  or  during  the  climacteric. 
Tliis  also  holds  true  of  malignant  growths, 
papilloma,  carcinoma  and  sarcoma. 

The  teachings  of  experience  with  regard  to 
these  dermatoses  enforce  the  rule  that  all  such 
climacteric  skin  troubles  demand  a  close  in- 
quiry into  the  previous  history  of  the  patient, 
and  a  careful  search  for  any  visceral  neurosis, 
diathetic  predisposition,  or  pathological  excit- 
ing cause  in  the  genitalia. 

Visceral  Disorders. — From  the  foregoing  ob- 
servations it  is  manifest  that  many  of  the 
visceral  affections  met  with  during  the  meno- 
pause have  a  nervous  origin,  and  have  to  be 
regarded  as  neuroses,  reflex  or  otherwise. 

The  affections  of  the  digestive  organs  which 
we  may  regard  as  more  especially  incidental 
to  the  menopause  may  be  classed  under  three 
heads — gastro-intestinal,  intestinal  and  hepatic. 
The  dyspeptic  symptoms  are  attended  by  a 
tlistressing  sense  of  nausea  and  over-distension 
after  meals ;  there  are  complaints  of  flatulence, 
with  flatulent  pains,  eructations  and  localised 
areas  of  tenderness  when  the  abdomen  is  pressed 
on  or  palpated.  Constipation  is  the  common 
antecedent  cause  of  these  troubles,  and  on 
examination  the  ca?cum  and  ascending  colon, 
with  ])art  of  the  tranverse  colon,  may  be  found 
tympanitic  and  distended  with  gas,  while  the 
remainder  of  the  large  intestine  is  loaded  with 
faecal  contents,  and  there  is  tenderness  on 
pressure  over  both  the  ilio-cajcal  and  sigmoid 
regions.  The  associated  signs  may  simulate 
those  of  pregnancy,  in  the  stoppage  of  menstrua- 
tion, sickness,  gradual  enlargement  of  the 
abdomen,  intestinal  movements  (which  are 
mistaken  for  foetal),  and  mammary  sympathies. 
The  rigidity  of  the  recti  muscles  and  the  obese 
abdominal  wall  may  render  the  differential 
diagnosis  difficult.  Anaesthesia  will  decide  the 
presence  of  a  phantom  pregnancy.  The  possi- 
bility of  appondical  complications  will  call  for 
.1  cuivful  examination  of  tlie  ctecal  region — 
McBurney's  and  Lanz's  points. 

We  are  not  concerned  here  with  the  dispute 
as  to  \\h ether  haemorrhage  from  the  stomach 
following  cessation  of  the  menses  is  or  is  not 
"  vicarious " ;  it  probably  is  not  vicarious 
menstruation  in  the  strict  sense  of  the  term. 
It  has,  however,  to  be  admitted  that  the  luTma- 
tamesis  does  occasionally  and  periodically 
follow  such  stoppage,  and  sometimes  to  an 
alarming  extent.  It  is  more  likely  to  occur  if 
there  be  an  organic  affection  of  the  liver  or 
spleen.  A  congenital  or  acquired  splanchno- 
ptosis may  be  detected,  and  in  a  remarkable 
case  under  our  care,  in  which  the  haematemesis 


was  ascribed  to  an  enlarged  and  loose  kidney,  it 
was  found  at  operation  to  be  due  to  hepatoptosis. 
Various  biliary  conditions  and  some  ascites,  with 
more  or  less  oedema  of  the  lower  extremities,  are 
sequences  of  hepatic  engorgement  and  portal 
obstruction.  Women  who  have  lived  in  tropical 
climates,  or  have  who  been  subject  to  malaria, 
are  more  liable  to  suffer  from  the  effect  of  these 
hepatic  and  splenic  congestions.  Again  w^e 
repeat  that  no  symptoms  or  sign  pointing  to 
any  of  these  collateral  visceral  disorders  is  to 
becasually  regarded  as  due  to  the  menopause. 
Its  cause,  and  the  limitations  of  its  source, 
have  to  be  carefully  defined. 

Urinary  Organs. — Any  complaint  of  pain  in 
the  bladder  or  the  urethra  before,  during  or 
after  micturition,  or  of  inability  to  retain  the 
urine  and  increased  frequency  in  passing  it, 
should  lead  to  a  complete  examination  of  all 
the  genito-urinary  organs.  It  is  impossible  to 
exaggerate  the  importance  of  the  adoption  of 
this  universal  practice  during  the  period  of  life 
included  in  "  the  change."  Example  upon 
example  could  be  adduced  to  prove  the  un- 
fortunate consequences  accruing  to  patient  and 
practitioner  by  its  neglect.  The  pitfall  of  the 
unwary  may  be  summed  uj)  as  "  the  delusion  of 
neuroses."  An  ordinary  examination  may  at 
once  disclose  the  cause  of  the  trouble,  or  it  may 
only  be  found  by  a  process  of  exclusion  after 
an  exhaustive  search.  To  enforce  the  need  for 
this  caution,  we  will  mention  two  examples  at 
the  climacteric  out  of  the  many  which  have 
occurred  to  us. 

A  lady  came  stating  that  she  had  for  some  time 
increased  frequency  and  difficulty  in  passing 
water.  This  had  been  the  only  trouble  of 
which  she  complained,  or  for  which  she  had 
been  treated.  At  the  first  examination  five 
pints  of  urine  were  drawn  off  from  a  distended 
bladder  which  reached  to  the  umbilicus,  the 
result  of  the  constant  pressure  of  an  extensive 
pelvic  infiltration  and  a  double  pyosalpinx. 

A  patient  mistaking  a  persistent  haemorrhagic 
discharge  of  two  years'  duration  for  a  continuance 
of  the  change  of  life,  not  having  had  any  pain, 
was  forced  by  a  sudden  and  alarming  attack  of 
haemorrhage  to  seek  advice.  The  only  other 
symptom  was  incontinence  of  urine.  Examina- 
tion revealed  extensive  cervical  carcinoma, 
and  a  fibroma  of  the  ovary  and  a  chronic 
cystitis  with  distended  bladder. 

A  loose  kidney,  renal  or  ureteral  calculus, 
hyperplasia  or  myoma  of  the  uterus,  exaggerated 
anteflexion,  retro-deviation,  prolapsed  and  dis- 
eased ovaries,  and  an  habitually  loaded  rectiun 
are  the  extra-vesical  causes  most  commonly  met 
with.  Cystocele  with  rectocele  also  are  not 
unusual  consequences  of  relaxed  introitus  and 
prolapse.  In  the  bladder  itself  procidentia, 
cystitis,  stone,  growth,   varicosity  and  hyper- 
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jemia  of  the  trigone,  and,  in  the  urethra,  urethri- 
tis, stricture,  growth  and  caruncle,  will  explain 
either  frequenc}'  of  micturition  or  pain.  Obvi- 
ously the  accurate  diagnosis  of  several  of  these 
sources  of  urmary  disorder  demands  a  careful 
qualitative  and  quantitative,  if  not  bacterio- 
logical examination  of  the  urine,  the  adminis- 
tration of  an  anaesthetic,  and  radiography.  All 
such  organic  conditions  have  to  be  excluded 
before  we  can  pronounce  the  symptoms  to  be 
of  a  psychasthenic  or  neurasthenic  nature. 

The  Genitalia. — As  there  is  no  organic  change 
in  any  of  the  genital  organs  which  may  not 
occur  during  the  menopause,  we  must  Hmit 
our  remarks  to  some  general  observations  on 
the  more  important  facts  bearing  on  those 
conditions  which,  if  present  and  undetected, 
must  always  be  attended  by  serious  conse- 
quences. The  time  has  long  passed  since  the 
ignorant  idea  widely  prevailed  that  certain 
symptoms  were  to  be  explained  by  the  "  climac- 
teric," and  that  these  would  subside  when  this 
had  ended.  On  the  contrary,  we  now  know 
that  the  more  serious  pathological  changes 
which  have  arisen  antecedent  to  and  during 
the  menopause  are  more  likely  to  persist  after 
it  has  ceased,  and  that  in  many  cases  the}' 
assume  a  malignant  type.  This  is  especially 
true  of  the  development  and  growth  of  uterine 
myomata,  and  the  various  degenerations  to  which 
they  are  subject,  as  it  is  of  inflammatory  states 
of  the  endometrium,  and  the  cervical  degenerations 
which  are  the  precursors  of  malignancy.  Hsemor- 
rhage  during  the  menopause  is  occasionally  due 
to  the  presence  of  an  intra-uterine  polypus, 
and  this  may  be  complicated  by  a  suppurative 
discharge  from  the  endometrium.  Any  suppura- 
tive discharge  will  suggest  examination  of  the 
adnexa,  in  order  to  exclude  pathological  changes 
in  the  Fallopian  tubes.  Haemorrhage  occurring 
in  a  woman  after  the  menopause  is  over,  whether 
attended  by  pain  or  not,  is  usually  the  result 
of  malignant  degeneration. 

During  the  natural  menopause  the  ovarian 
neuroses  may  be  aggravated.  Hypersesthesia 
and  neuralgia  of  the  ovaries  are  not  infrequently 
present.  Ovarian  cystoma  and  adenoma  are 
more  liable  to  assume  the  malignant  type. 
Other  affections  of  the  genitalia  which  are  met 
with  have  been  already  referred  to. 

Therapeutics  and  General  Management  of  the 
Menopause. — Necessarily  from  the  wide  range  of 
affections  incidental  to  the  menopause  we  are 
restricted  to  a  brief  review  of  the  general  manage- 
ment of  the  woman  during  her  passage  through 
the  critical  time.  The  special  therapeutics, 
operative,  medicinal  or  hygienic,  indicated  by  the 
particular  affection  or  affections  present  require 
separate  and  distinct  consideration.  Viewing 
the  subject  from  this  triple  aspect  certain  indica- 
tions for  practice  stand  prominently  out.   Under 


the  head  of  operative  the  one  safe  maxim  to 
remember  is — given  any  organic  affection  of 
the  genitalia  curable  by  operative  measures,  and 
-not  capable  of  arrest  and  cure  by  other  means, 
the  safety  of  the  woman  demands  early  operation. 
Unjustifiable  expectancy  or  "  masterly  in- 
activity "  have  no  place  here.  There  are  cases 
in  which  the  surgeon  has  to  decide  from  the 
extent  of  the  disease  or  the  general  state  of  the 
patient  as  between  the  risk  to  life  of  interference 
or  non-interference.  In  weighing  the  evidence 
on  one  side  or  the  other,  if  the  balance  lean  to 
the  side  of  operation  it  is  right  to  give  the 
benefit  of  the  doubt  to  the  patient.  Operative 
steps  are  unjustifiable  if  the  lowered  vital 
powers  of  the  woman  or  the  hopelessness  of 
cure  contra-indicate  them.  Modern  surgery, 
however,  has  brought  many  a  condition  which 
would  have  been  looked  upon  as  hopeless  a 
few  years  since  within  the  reach  of  curative 
operative  measures.  Also,  the  surgeon  is  bound, 
even  if  he  cannot  promise  absolute  success 
in  point  of  complete  cure,  to  do  that  which  will 
prolong  life  and  relieve  misery  and  suffering. 

These  remarks  apply  more  especially  to 
malignant  conditions,  whether  they  occur  in 
the  genitalia  or  elsewhere  during  the  menopause. 

General  Therapeutic  Remedies.  The  indica- 
tions for  these  will  be  found  in  the  clinical 
features  of  the  case;  whether  the  symptoms 
are  due  to  a  neurosis  or  a  genuine  neurasthenic 
or  psychasthenic  character;  a  refiex  neurosis 
of  some  viscus,  organ  or  part,  or  some  organic 
change  that  is  detected. 

General  Management.  —  Looking  broadly  at 
the  general  management  of  the  menopause,  the 
prominent  and  primary  indication  is  to  enforce 
first  principles,  so  far  as  is  possible.  These 
mainly  include  the  securing  of  a  regular  action 
of  the  bowel,  ensuring  a  normal  digestion, 
promoting  a  healthful  correlative  discharge  of 
the  functions  of  the  skin  and  kidney,  and  the 
pursuit  of  a  healthful  mental  occupation. 

Constipation  is  the  one  evil  of  which  women 
are  most  tolerant  and  neglectful.  In  most 
instances  it  complicates  the  other  sexual  dis- 
orders from  which  they  suffer.  It  brings  with 
it  hepatic  and  local  congestion,  to  which  are 
added  the  local  effects  of  pressure  and  straining 
at  stool.  It  leads  to  adnexal  and  appendical 
complications,  and  in  the  rectum  to  haemorrhoids, 
prolapse  and  other  rectal  diseases.  In  com- 
bating it,  nothing  is  more  important  than  insist- 
ing on  a  daily  and  habitual  effort  to  move  the 
bowel  at  a  stated  time.  The  pernicious  custom 
of  relying  entirely  on  purgatives  (chosen  hap- 
I  hazard)  and  enemata  has  to  be  strongly  depre- 
cated. The  normal  peristalsis  should  be  excited 
i  by  abdominal  massage  and  electrical  treatment. 
i  This  may  be  assisted  by  the  use  of  various  spa 
waters  and  a  course  of   the  Bourboule  douche 
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treatment,  which  can  now  be  had  at  all  mcdein 
bath  resorts  and  establishments.  The  applica- 
tion of  the  ■■  three-fjhase  current  "  with  the 
three  minor  waves  is  an  efficacious  aid ;  one 
electrode  is  placed  in  the  rectum,  and  the  two 
flat  electrodes  are  applied  on  either  side  of  the 
abdomen.  The  strength  and  frequency  of  the 
current  can  be  easily  and  accurately  gauged 
by  the  ''  combination  wave  "  apparatus  known 
as  '■  Lloyd's."  The  administration  of  psyllium 
seeds  and  an  intestinal  lubricant,  as  one  of  the 
paraffin  preparations,  and  the  use  of  soft  food 
will  assist  this  treatment.  The  main  object  is 
to  obtain  natural  peristalsis  and  to  prevent 
the  habitual  resort  to  purgatives,  especially  the 
various  saline  preparations  and  Maters  which 
are  in  common  use.  Among  the  least  haimful 
vegetable  preparations  are  cascara,  American 
fig  syrup,  and  senna  pods.  Of  the  saline  m  aters, 
one  of  the  best  is  Rubinat,  which  can  be  taken 
in  small  quantity  with  warm  water  the  morning 
after  a  vegetable  or  calomel  pill,  and  has  no 
gripitiir  action. 

Indigestion. — To  ensure  a  normal  digestion 
the  diet  has  to  be  regulated.  This  requires  not 
a  little  firmness  on  the  part  of  the  practitioner. 
It  is  just  at  this  time  of  life  that  many  women 
overfeed  and  take  less  or  little  exercise ;  motor- 
ing, carriage  driving,  and  sitting  indoors  over 
trashy  literature  are  responsible  for  much  of 
this.  The  luxurious  and  sedentary  life  is  the 
unhealthy  one.  Systematic  open-air  exercise, 
not  taken  to  the  point  of  physical  fatigue, 
especially  during  a  menstrual  epoch ;  small 
meals  at  prescribed  inteivals ;  simple  diet  of 
easily  digested  articles  of  food  which  are  not 
fat-producing ;  avoidance  of  alcoholic  drinks 
and  the  over-use  of  tea  and  coffee ;  regulation 
of  the  times  at  which  fluids  are  taken,  and  also 
of  their  quantity,  are  the  most  important 
directions  to  enforce.  These  may  be  supple- 
mented by  the  administration  of  such  digestive 
ferments  as  the  various  pepsine  preparations, 
papaine,  taka  diastase,  '"  digestin,"  and  malt 
foods.  A  supervised  course  of  lacto-bacillin 
treatment  is  a  valuable  adjunct. 

The  Skin  and  Kidneys. — To  promote  healthful 
c()nflati\  c  uclioii  of  the  skin  and  kidneys 
habitual  attention  to  daily  ablutions,  with 
friction  of  the  skin  after  the  bath,  is  necessary. 
Due  warmth  of  the  body  should  be  maintained  by 
suitable  clothing,  and  exposure  of  the  extremi- 
ties, now  becoming  more  common  in  woman's 
dress,  is  to  be  strongly  deprecated,  the  more 
so  in  the  instance  of  tiiose  whose  circulation  is 
poor  and  languid.  Side  by  side  with  such 
precautious  the  urinary  secretion  has  to  be 
.systematically  examined  and  the  diet  regulated 
accordingly. 

Alcohol — Bromides — Morphia.  The  adminis- 
tiatio!!  of  alcoholic  stimulants  and   the  various 


compounds  A\hich  contain  alcohol  is  a  step  to 
be  taken  reluctantly,  and  must  always  be  care- 
fully regulated,  the  precise  nature  and  quantity 
of  the  stimulant  being  always  prescribed. 
Routine  employment  of  bromides  is  to  be 
deprecated.  If  there  be  severe  pain,  and  the 
administration  of  morphia  is  considered  neces- 
sary, it  has  to  be  remembered,  especially  in 
those  women  of  a  psychasthenic  type,  that  it 
is  apt  to  engender  a  craving  for  its  continuance 
which  is  not  easily  combated. 

General  Medication.  Electricity  of  different 
kinds,  static,  galvanic,  Faradic,  or  the  high- 
frequency  current,  will  often  relieve  pain.  A 
Weir-Mitchell  course  with  massage  judiciously 
carried  out,  and  adapted  to  the  individual 
indications,  is  frequently  of  great  benefit.  Such 
a  cure  in  an  obstinate  case  may  be  supplemented 
by  hypnotism  or  suggestion,  and  the  neuras- 
thenic weaned  from  the  need  for  hypnotics.  Of 
the  latter,  a  suppository  of  trional  (preceded  by 
a  few  doses  of  bromural)  sodium- veronal,  ure- 
thrane,  and,  as  an  opiate,  '"nepenthe,"  are 
among  the  simplest  and  best. 

Of  the  valerian  compounds,  bornyval  will  be 
found  very  efficacious  in  nervous  and  phobic 
cases.  The  different  ovarian  extracts  and 
lutein  sometimes  benefit  and  may  be  tried, 
but  they  are  uncertain  in  their  effects.  Out- 
side such  therapeutical  remedies,  modern 
pharmacy  has  richly  added  to  the  armament- 
arium of  the  practitioner  a  variety  of  elegant 
preparations  of  such  drugs  as  arsenic,  iron, 
quinine,  the  glycero-phosphates,  lacto-phos- 
phates,  formates  and  other  tonics,  where  such 
are  indicated.  As  haemostatics,  chloride  of 
calcium,  stypticine,  muriate  of  hydrastia  and 
hydrastinine,  viburnum,  ernutin  and  other 
preparations  of  ergot,  pituitary  extract,  are  the 
most  reliable.  The  hot  douche,  to  which  liquid 
extract  of  hydrastis  and  tincture  of  matico 
have  been  added,  may  be  tentatively  tried, 
but  its  routine  and  continued  employment  is 
to  be  deprecated. 

Undue  obesity  will  require  the  adoption  of 
a  special  dietary.  Rarely  is  it  necessary  to 
administer  thyroid  preparations.  Of  these, 
particularly  if  there  be  any  tendency  to  Graves's 
disease,  "  thyroidectin  "  and  "  rodagen  "  are 
very  valuable  and  effective  forms. 

The  Artificial  Menopause.  —  A  brief  allusion 
to  the  cessation  of  menstruation  brought  about 
by  removal  of  the  adnexa  is  necessary.  Such 
removal  in  a  large  number  of  women  has  but 
a  slight  effect,  lasting  only  for  a  few  months 
after  operation.  It  is  showai  in  the  milder 
manifestations  of  the  normal  menopause,  more 
generally  in  the  various  vasomotor  disturb- 
ances usually  present  at  the  latter  time.  Any 
exaggeration  of  these  or  the  presence  of  a 
persistently  recurring  pain,  the  appearance  of 
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a  sanguineous  or  other  discharge  or  uterine 
haemorrhage,  will  suggest  an  early  bimanual 
examination.  We  have  known  severe  pain, 
which  continued  for  years  after  oophorectomy, 
caused  by  a  partially  ablated  tube  which  had 
formed  adhesions  to  the  uterus.  The  pain  was 
permanently  relieved  by  its  complete  removal. 
Haemorrhage  may  be  due  to  secondary  uterine 
degeneration,  as  we  have  seen  in  three  of  our 
cases.  In  two  there  was  diffuse  adenoma  of  the 
fundus  uteri ;  in  another,  fibrosis.  On  the  other 
hand,  the  haemorrhage  may  have  its  source  in 
malignant  change.  The  continuance  of  menstru- 
ation after  oophorectomy  is,  however,  generally 
due  to  a  portion  of  ovary  which  has  escaped 
removal.  More  recent  experiences  prove  that 
if  hysterectomy  is  necessary  in  addition  to 
oophorectomy,  the  sub-total  operation,  which 
leaves  part  of  the  endometrium,  is  more  desir- 
able than  the  total,  as  having  a  salutary  effect 
on  the  course  of  the  artificial  menopause. 
The  pathological  conditions  present  must  neces- 
sarily decide  this. 

In  the  instance  of  premature  menopause,  the 
administration  of  lutein  (Ellice  McDonald  and 
others)  is  in  many  instances  followed  by  good 
results,  the  menstrual  flow  being  increased  in 
quantity  and  its  regularity  maintained,  though 
these  effects  of  its  continued  administration 
were  absent  in  the  menopause,  the  consequence 
of  operations.  There  is  the  important  question, 
not  yet  satisfactorily  solved,  as  to  how  far  the 
preservation  of  a  portion  of  the  uterus  in  hys- 
terectomy contributes  to  the  mitigation  of  the 
nervous  symptoms  that  the  operation  induces. 
The  weight  of  evidence  would  tend  to  prove 
that  if  an  ovary  or  part  of  an  ovary  is  left,  the 


sacrifice  of  the  entire  uterus  is  more  prejudicial 
to  the  woman  and  more  likely  to  be  followed  by 
unpleasant  consequences  than  when  a  portion 
of  it  is  left.  Indeed,  the  trend  of  recent  opinion 
lies  in  the  direction  of  regarding  the  uterus  and 
ovaries  as  having  equally  important  correlations 
in  their  influence  on  menstruation  and  fecundity, 
as  also  on  the  general  metabolism. 

Pain  as  a  consequence  of  sigmoid  and 
appendical  adhesions  following  after  oophorec- 
tomy is  not  uncommon.  Many  of  these  troubles 
of  the  artificial  climacteric  arise  from  too  early 
a  return  to  active  life  after  an  operation,  and 
also  through  the  departure  from  Lawson  Tait's 
maxim — to  secure  comylete  removal  of  diseased 
appendages  right  uj)  to  the  cornu  of  the  uterus. 

While  the  minor  neuroses  and  psychasthenic 
symptoms  of  the  natural  menopause  are  occa- 
sionally present  when  it  is  artificially  induced, 
the  graver  conditions  are  as  a  rule  absent. 
When  these  do  appear,  it  will  generally  be  found 
that  there  has  been  from  the  time  of  puberty 
some  mental  instability  present  which  has 
been  more  pronounced  at  the  catamenial 
periods.  The  woman  has  had  associated  with 
her  ovaralgia,  dysmenorrhcea  or  uterine  ab- 
normality, a  distinct  personality  in  temperament 
and  disposition,  or  some  peculiarity  or  erraticism 
of  conduct.  This  was  so  in  the  onl}^  case  in 
which  we  have  had  distinct  disorder  of  mentali- 
zation  quickly  following  on  oophorectomy,  and 
subsequently  necessitating  restraint.  In  women 
of  this  type,  therefore,  oophorectomy  for  any 
reason  must  be  a  dernier  ressort.  The  general 
management  of  the  affections  of  the  artificial 
menopause  does  not  differ  from  that  already 
outlined.  H.  M.  J. 
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Part   IY— SPECIAL   REGIONS 

I— DISEASES   OF   THE    EYE 


REFRACTION    OF    THE    EYE 
SECTION    I.— GENERAL  OPTICS 

Rays  of  light  entering  the  eye  coming  from 
any  luminous  point  at  a  greater  distance  than 
six  metres  may  be  assumed,  for  all  practical 
purposes,  to  be  parallel. 

Light  is  absorbed,  refracted,  or  reflected. 

Refraction  of  Light. — A  ray  of  light  passing 
from  a  rarer  into  a  denser  transparent  medium, 
if  it  be  perpendicular  to  the  surface,  and  the 
boundaries  of  the  medium  be  parallel,  will 
pass  out  of  the  denser  medium  in  the  same 
straight  line,  the  only  effect  upon  it  being  a 
retardation.  If  the  ray  enter  the  denser  medium 
other  than  perpendicularly,  or  if  the  boundaries 
of  the  medium  be  not  parallel,  the  ray  is  bent  or 
refracted. 

A  ray  of  light  passing  obliquely  from  a  less 
dense  into  a  denser  transparent  medium  is 
refracted  or  bent  towards  the  perpendicular, 
and  when  passing  from  a  dense  to  a  less  dense 
medium  is  refracted  away  from  the  perpen- 
dicular. 

Index  of  Refraction. — The  index  of  refraction 
of  a  transparent  substance  is  the  number  that 
denotes  the  refractive  power  of  such  substance 
compared  with  air,  which  is  taken  as  the  unit  1. 

Prisms. — An  ophthalmic  prism  is  a  wedge- 
shaped  piece  of  glass  having  two  of  its  sides,  or 
plane  surfaces,  intersecting  each  other  at  the 
apex,  and  separated  at  the  hase,  which  is  the 
thickest  part  of  the  prism. 

A  ray  of  light  entering  one  of  the  sides  of  a 
prism  is  refracted  or  bent  towards  the  base, 
and  the  amount  of  this  refraction  depends  upon 
the  strength  of  the  prism  and  the  refractive  index 
of  the  prism  substance. 

The  Strength  of  the  Prism. — The  Numbering 
of  Prisms. — The  power  of  a  prism  to  deflect  or 
refract  light  depends  on  the  size  of  the  angle  at 
the  apex  formed  by  the  two  plane  surfaces. 
This  is  called  the  refracting  angle,  and  is  written 
with  the  sign  of  a  degree  after  the  numeral — 
thus  :  4° — which  is  scratched  on  the  surface  of 
the  glass.  This  is  the  old,  and  even  up  to  the 
present  very  general,  method  of  numbering 
prisms. 

Prentice  has  suggested  the  numbering  of  prisms  on 
the  metrical  plan,  and  the  prism  dioptre  is  the  unit 
designated  by  the  sign   a  after  the  numeral. 
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A  prism  of  the  strength  of  1  P.D.  (1  a  )  is  a  prism 
that,  at  a  distance  of  one  metre,  apparently  displaces  an 
object  one  centimetre.  In  Fig.  1  E,  being  the  observer, 
sees  o  at  o'  apparently  displaced  one  centimetre,  the 


I 
I 


Fig.    1. — Diagram  to  explain  the  Prism  Dioptre. 

distance  between  o  and  the  prism  being  one  metre,  and 
the  prism  1  a  ;  that  is,  the  apparent  displacement  of 
an  object  looked  at  through  a  prism  is  one  per  cent,  of 
the  distance  of  the  prism  from  the  object,  multiplied 
by  the  prism  dioptre. 

A  prism  1  a  apparently  displaces  an  object  three 
metres  off  three  centimetres,  and  a  prism  3  a  displaces 
an  object  two  metres  off  six  centimetres,  and  so  on. 

The  numbering  by  the  angle  of  refraction  and  the 
prism  dioptre  is  practically  identical  for  weak  prisms. 


The  Uses  of  Prisms. — 


1. 
9 


3. 
4. 


To  remove  diploj^ia. 

To   ease   the   muscles,    and   so   prevent 

muscle  strain  and  subsequent  diplopia 

(see  p.  1081). 
To  exercise  weak  muscles  (see  p.  1124). 
To   test   the   strength    of   the    external 

ocular  muscles. 
To  detect  malingerers  (see  p.  1081). 


In  trial  cases  the  prisms  are  usually  cut  cir- 
cular, so  that  they  can  be  used  in  a  trial  frame ; 
the  exact  position  of  the  base  of  the  prism  is 
usually  marked  by  a  line  on  the  glass  at  right 
angles  to  the  base. 

Lenses. — If  two  prisms  are  placed  with  their 
bases  in  contact,  we  have  roughly  a  bi-convex 
lens  (Fig.  2,  a),  and  rays  of  light  passing  through 
it  are  bent  towards  the  base  of  the  prisms — i.  e. 
the  centre  of  the  lens ;  in  other  words,  they 
converge.  If  the  prisms  have  their  apices  in 
contact,  we  have  a  bi-concave  lens  (Fig.  2,  b), 
and  the  rays  are  bent  towards  the  bases — i.  e. 
outwards — and  diverge. 

Spherical  Lenses.  —  Besides  the  bi-convex 
(Fig.  2,  a)  and  bi-concave  lenses  (b),  there  are 
plano-convex  (c),  plano-concave  (d),  converging 
concavo-convex  or  converging  meniscus  (e), 
and  diverging  concavo-convex  or  diverging 
meniscus  (r).  Rays  of  light  passing  obliquely 
through  any  of  these  forms  of  lenses  are  refracted 
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or    bent    towards    the    thickest    part    of    the 
lens. 

The  principal  axis  is  a  line  drawn  through 


D  E  F 

Fig.  2. — Varieties  of  Lenses. 

the  optical  centre  at  right  angles  to  the  lens 
(Fig.  3,  A  o),  and  rays  passing  through  this  are 
not  refracted ;    all  other  lines  passing  through 


Fin.  3. — Parallel  Rays  passing  through  a  Convex  Lens. 

the  optical  centre  not  at  right  angles  to  the  lens 
are  called  "  secondary  axes  "  (Fig.  4,  a  a). 
Rays  passing  along  the  secondary  axes  are 


Convex  Lenses. — Parallel  rays  passing  through 
a  convex  lens  unite  on  the  opposite  side  of  the 
lens  at  a  point  called  the  "  principal  focus  " 
(Fig.  3,  P  F). 

At  the  principal  focus  an  inverted  real  image 
of  the  object  is  formed.  Let  a  b  (Fig.  4)  be  an 
object  at  some  considerable  distance  from  the 
lens.  Any  ray  passing  from  the  point  a  through 
the  optical  centre  of  the  lens  c  will  be  unre- 
fracted  {vide  supra),  and  the  image  of  a  will  be 
somewhere  on  this  line  on  the  other  side  of  the 


Fig.   5. — Diagram  of  Conjugate  Foci. 

lens — let  it  be  at  a ;  all  other  rays  passing  from 
A  will  be  refracted  on  passing  through  the  lens, 
and  will  focus  at  a.  In  the  same  manner  an 
image  of  b  is  formed  at  b,  and  all  other  points 
between  a  and  b  will  form  an  image  between 
a  and  b,  so  that  we  get  an  inverted  image  a  6  of 
A  b  formed  at  the  principal  focus  of  the  lens. 

The  distance  between  the  principal  focus  and 
the  optical  centre  is  called  the  "  principal  focal 
distance  "  ;  it  is  positive,  and  convex  lenses  are 
known  by  the  plus  sign  :    + . 

Rays  passing  from  the  principal  focus  (p  f) 
through  the  lens  emerge  as  parallel  rays  on  the 
opposite  side  (Fig.  3). 

Divergent  rays  from  a  point  l  (Fig.  5)  beyond 
the  principal  focus  f  meet  at  a  point  I  beyond 
the  principal  focus  f'  on  the  other  side  of  the 
lens.  These  two  points  are  called  "  conjugate 
foci." 

Concave  Lenses. — Parallel  rays  passing  through 
a  concave  lens  diverge,  and  consequently 
never   come    to  a  focus ;    but    these   divergent 


Fig.  4. — Formation  of  Image  by  rays  passing  through 
a  Convex  Lens. 

refracted,  but  as  the  refraction  in  low-power 
lenses  is  very  slight  it  can  be  ignored,  and  the 
rays  assumed  to  pass  along  in  a  straight  line. 


Fig.  6. — Rays  passing  through  a  Concave  Lens. 

rays,    if   prolonged  backwards,  will   meet  at  a 
point  p  (Fig.  6). 

This  point  is  the  (virtual)  principal  focus  of  a 
concave  lens. 
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Fig.   7. — Diagram  of 
Cylindrical  Lenses. 


If  an  object  be  placed  beyond  the  principal 
focus  of  a  concave  lens,  an  observer  on  the 
opposite  side  of  the  lens  will  see  a  virtual,  erect, 
smaller  image  on  the  same  side  as  the  object. 

Concave  lenses  have  a  negative  focal  distance 
and  are  denoted  by  the  minus  sign  :  — . 

Cylindrical  Lenses. — In  addition  to  spherical 
lenses  cylindrical  lenses  are  required — these 
are  lenses  cut  out  of  a  cylinder ;  convex  cylinders 
_-.=^  are    cut    from    a    solid 

cylinder  (Fig.  7,  a),  con- 
cave cylinders  from  a 
hollow  cylinder  (Fig. 
7,  b),  which  may  be 
regarded  as  the  mould 
of  convex  cylinders. 
Cylinders  have  the  pro- 
perty of  not  refracting 
any  rays  that  pass  along 
their  axis,  but  rays  pass- 
ing at  right  angles  to 
the  axis  undergo  the 
maximum  refraction 
corresponding  to  the  strength  of  the  lens. 
According  to  the  angle  at  which  the  rays  impinge 
upon  the  lens,  they  undergo  more  or  less  refrac- 
tion, as  this  angle  is  farther  away  from,  or  nearer 
to,  the  axis  of  the  cylinder.  A  cyHnder  has  a 
line  of  foci  parallel  to  its  axis. 

Cylindrical  lenses  are  employed  to  correct 
regular  astigmatism. 

The  axis  of  a  cylindrical  test  lens  is  marked 
by  a  small  line  on  the  glass,  or  by  making  the 
sides  of  the  lens,  parallel  to  the  axis,  opaque. 

Numeration  of  Lenses. — The  lens  whose  focal 
distance  is  one  metre  is  taken  as  a  unit,  and  its 
refractive  power  is  called  one  dioptry  or  dioptre 
{"  D  ").  A  lens  of  twice  the  power  of  this — 
viz.  2  D — has  a  focal  distance  of  ^-;  i.  e.  50 
cm. ;  a  lens  of  half  the  power — viz.  -5  d — has  a 
focal  length  of  two  metres,  and  so  on.     The  focal 

distance  of  a  lens  no  = ", 

n 

Under  the  old  system  a  lens  whose  focal 
distance  was  one  inch  was  taken  as  the  unit,  and 
a  lens  whose  focal  length  was  ten  inches  was 
called  yV>  thirty  inches  Jjj,  and  so  on.  The  great 
disadvantage  of  this  method  of  numeration  was 
the  inability  to  make  it  international,  because 
the  inch  is  not  an  international  measure. 

To  convert  the  old  numeration  into  the  new, 
divide  the  denominator  into  40 ;  thus,  lens  i  is 
-*^-  =  S  D,  and,  vice  versa,  to  convert  dioptres  into 
inches,  divide  the  dioptre  into  40,  and  the  result 
is  the  focal  length  in  inches ;  thus,  4  d  =^^  =  10 
inches  focal  length,  expressed  as  ^o- 

To  find  the  value  of  a  lens  neutralize  with  a 
lens  of  opposite  kind  or  employ  a  Geneva  lens 
measure. 

The  Combination  of  Lenses. — When  spherical 
glasses  are  required  it  is  usual  to  work  half  the 


Fig.  8. — Cemented 
Bifocal  Lens. 


power  on  to  each  surface ;  thus,  if  +  4  is  ordered 
the  optician  grinds  each  surface  as  +  2. 

A  favourite  method  is  to  order  the  glass  in 
the  form  of  a  meniscus  or  periscopic  lens ;  thus, 
-}-  4  would  be  given  by  grinding  +  7  on  one  sur- 
face and  —  3  on  the  other  (the  surface  next  the 
eye),  or  if  —  4  is  required  the  surface  of  the  glass 
next  the  eye  is  ground  —  7  and  the  other  -1-  3. 
Such  glasses  enlarge  the  field  of  distant  vision 
and,  moreover,  are  less  likely  to  come  into 
contact  with  the  lashes. 

When  a  cylinder  is  prescribed  with  a  spherical 
lens  it  is  usually  ground  on  one  side  and  the 
sphere  on  the  other,  but  when  a  high  power 
spherical  lens  is  required,  its  strength  should  be 
divided  between  the  two  surfaces  and  the 
cylinder  combined  with  one;  thus,  —14  sph. 
0~2  cyl.  is  best  given  by  making  one  surface 
—  7  and  the  other  —  7  o^  -2  cyl.  These 
lenses  are  called  toric  and  are  very  useful  in 
high  myopia  and  in 
aphakia. 

When  different  lenses 
are  required  for  distant 
and  near  vision  they 
can  be  given  in  one 
glass  as  bi-focals,  where 
the  top  part  of  the 
glass  is  for  distance 
and  the  lower  part  for 
near  vision.  They  may 
be  a  split  glass  (Franklin),  or  the  reading 
addition  can  be  balsamed  on  to  the  lower 
part  (cemented  bi-focals)  (Fig.  8)  or  can  be 
worked  invisibly  on  to  the  lower  part  (invisible 
bi-focals).  These  latter  are  very  superior  to 
the  other  kinds  but  are  more  expensive. 

EMMETROPIA   AND   AMETROPIA 

The  eye  is  constructed  in  the  form  of  a  photo- 
graphic camera,  and,  as  in  the  camera,  there  are 
two  conditions  which  must  exist  in  the  eye  : 
firstly,  the  media  must  be  transparent;  and, 
secondly,  the  focusing  must  be  so  arranged  that 
a  perfect  image  of  the  external  object  is  formed 
on  the  retina — i.  e.  the  principal  focus  of  the 
eye  must  coincide  with  the  retina. 

All  deviations  from  this  latter  condition  are 
called  errors  of  refraction  and  accommodation. 

The  perfect  type  of  eye  is  that  in  which  the 
retina  coincides  with  the  posterior  principal 
focus,  and  is  called  the  "  emmetropic "  eye 
(e.  Fig.  9),  and  any  deviation  from  this  is  called 
"  ametropia." 

If  the  posterior  principal  focus  is  beyond  the 
retina  the  eye  is  too  short,  and  parallel  rays, 
when  they  meet  the  retina,  have  not  yet  come 
to  a  focus,  and  only  convergent  rays  come  to  a 
focus.     This  is  called  "  hyperopia  "  (h.  Fig.  9). 

If  the  principal  focus  is  in  front  of  the  retina 
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the  eye  is  too  long ;  parallel  rays  focus  in  front 
of  the  retina,  and  only  divergent  rays  focus 
on  the  retina.  This  condition  is  called 
■■  myopia  ''  (m.  Fig.  i»). 

The  Visual  Angle  and  Visual  Acuity. — Rays 
of  light,  ])n)ct'cding  from  tlie  two  extremes 
of  an  object  into  the  eye,  meet  at  the  nodal 
point  K  (Fig.  10)  before  crossing  and  form- 
ing the  inverted  image  on  the  retina,  and 
the  angle  included  at  N  is  called  the 
"  visual  angle."  A  N  B  is  the  visual  angle 
of  the  object  a  b  (Fig.  10). 

The  size  of  the  visual  angle  depends  on  the 


standard    eye   can    recognize    an   object    is   an 
angle  of  one  minute,  so  that  two  points  of  light, 


Fig,  9. — Diagrams  of  E,  Emmetropia ;  H,  Hyperopia; 
M,  Myopia. 

Showing  parallel  rays  focused  on  the  retina  in  emme- 
tropia (e),  beliind  the  retina  in  hyperopia  (h),  and 
in  front  of  the  retina  in  mj'opia  (m). 

size  of  the  object  and  its 
distance  from  the  eye ;  thus, 
a'  b',  which  is  the  same  size 
as  A  B,  subtends  a  larger 
angle  and  the  image  is 
larger;  and,  again,  a"  b" 
subtending  the  same  visual 
angle  as  a  b,  would  appear 
to  be  the  same  size,  whereas  it  is  much  smaller. 
The    smallest    visual    angle    in    which    the 


Fig.   10. — The  Visual  Angle. 


such  as  two  stars,  separated  by  an  angular 
interval  of  less  than  one  minute  would  appear 
on  the  retina  as  only  one  point. 

Test  Types — Snellen  has  arranged  test  types 
on  such  a  plan  that  each  letter  is  made  up  of 
several  parts,  each  of  such  a  size  that  it  subtends 
an  angle  of  one  minute  vertically  and  horizont- 
ally, the  whole  letter  subtending  an  angle  of 
five  minutes  vertically  and  horizontally  when 
read  at  the  standard  distance. 

Thus,  in  Fig.  11,  the  F  is  made  out  of  twenty- 
five  squares,  each  subtending  an  angle  of  one 
minute  (the  whole  letter  subtending  an  angle  of 
five  minutes)  when  read  by  the  normal  eye  at 
twelve  metres ;  and  the  l,  which  is  constructed 
on  the  same  plan,  subtends  the  same  angle  when 
read  by  the  normal  eye  at  six  metres. 

The  numbers  over  the  different-sized  letters 
in  Snellen's  types  represent  the  distance  in 
metres  at  which  the  standard  eye  can  read  them ; 
in  other  words,  at  that  distance  they  subtend 
an  angle  of  five  minutes.  For  instance,  the 
largest  type,  D  =  60,  can  be  read  by  the  normal 
eye  at  sixty  metres,  and  it  subtends  the  same 
angle  as  the  type  D  =  24  read  at  twenty-four 
metres,  and  d  =  6  read  at  six  metres. 

The  acuteness  of  vision  is  represented  by  a 
fraction  which  has  for  its  numerator  the  distance 
in  metres  at  which  the  type  is  read,  and  for  its 
denominator  the  distance  at  which  it  ought  to 
be  read.  The  line  D  =  6  means  that  this  type 
can  be  read  by  the  normal  eye  at  six  metres,  and 
if  the  patient  under  examination  can  read  it  at 
six  metres,  the  fraction  is  ^  —  that  is,  normal 
vision.  If  the  patient  cannot  see  a  smaller  type 
than  D  =  12  at  six  metres,  his  vision  =  ^'l  ;  if 
D  =  60  is  the  only  letter  that  can  be  read  at 
six  metres,  his  vision  =  -^\y — i.  e.  one-tenth  of  the 
normal.     If  D  =  60  cannot  be  read  at  six  metres. 


f 


Fig.    1 1 . — Diagram  of  Test  Types. 

the  patient  must  be  made  to  approach  the  type ; 

if  he  can  just  read  this  letter  at  two  metres,  his 
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vision  is  g% ;  he  has  only  one-thirtieth  of  normal 
vision. 

If  the  patient  cannot  see  any  letter  at  any 
distance  we  find  whether  he  can  count  fingers 
and,  if  so,  at  what  distance,  and,  failing  this 
whether  he  can  distinguish  between  black  and 
white.  If  vision  is  even  worse  than  this,  we 
take  him  to  the  light  and  pass  the  hand  in  front 
of  the  eye — i.  e.  between  the  eye  and  the  light ; 
if  movement  is  recognized,  we  find  out  A\hether 
he  can  distinguish  the  direction  of  the  move- 
ment. 

Finally,  if  he  fails  at  all  these  tests,  he  should 
be  taken  into  the  dark  room,  and  a  strong  beam 
of  light  should  be  directed  on  to  the  eye ;  if  this 
is  not  perceived,  vision  =  0 ;  if  it  is  perceived,  we 
ascertain  whether  he  has  good  projection,  by 
reflecting  the  light  on  to  the  eye  from  different 
positions,  and  ascertaining  whether  he  can  tell 
w^hence  the  light  is  coming. 

Snellen's  near- vision  test  type  is  arranged  on 
the  same  principle  as  the  distant  t\^e.  Jaeger's 
near- vision  type  is  more  generally  used  and  J2  is 
the  equivalent  of  Snellen's  "o. 

SECTION    II.— ACCOMMODATION 

Accommodation. — The  alteration  of  the 
eye  by  its  focusing  mechanism  is  called 
accommodation.  The  photographer  focuses  by 
lengthening  or  shortening  the  distance  be- 
tween the  back  of  the  camera  and  the  lens,  but 
he  could  also  focus  by  adding  a  convex  or 
concave  lens  to  that  he  is  already  using. 

It  is  in  this  latter  way  that  the  eye  focuses; 
the  eye  cannot  lengthen,  but  the  lens  can  be- 
come more  convex,  which  has  the  same  result 
as  adding  a  convex  lens. 

In  the  normal  standard  eye  parallel  rays, 
coming  from  a  distance  beyond  six  metres,  are 
focused  on  the  retina  when  the  eye  is  at  rest — 
i.  e.  Avhen  the  apparatus  of  accommodation  is 
not  being  used ;  but  when  the  eye  wishes  to  see 
clearly  any  object  nearer  than  six  metres,  the 
lens  must  become  more  convex. 

Tliis  increased  convexity  of  the  lens  is  produced  by 
the  action  of  the  ciliary  muscle.  According  to  Hehn- 
holtz,  when  the  ciliary  muscle  contracts  it  pulls  for- 
wards and  inwards  the  capsule  of  the  lens,  and  thereby 
the  tension  on  the  lens  capsule  is  relaxed,  and  the  lens, 
which  has  been  in  a  state  of  compression,  is  allowed 
to  assume  a  more  convex  form. 

The  other  theory  supported  by  Tscherning  maintains 
that  the  action  of  the  ciliary  muscle  is  to  increase  the 
tension  on  the  fibres  of  the  suspensory  ligament,  and 
to  alter  the  lens  from  a  spherical  to  a  hyperboloid 
form.  The  lens  becomes  more  conical  under  accom- 
modation, and  the  contraction  of  the  pupil,  that  occurs 
at  the  same  time,  masks  the  increased  aberration 
which  results  from  the  flattening  of  its  periphery. 

Amplitude  of  Accommodation. — At  rest,  the  eye 
is  adapted  for  the  most  distant  point  it  can 
see  distinctly — viz.  its  punctum  remotum   (R) ; 


while  the  greatest  possible  contraction  of  the 
ciliary  muscle  adapts  the  eye  to  the  nearest 
point   it   can   see   distinctly — viz.    its   punctum 


Fig.    12. — Diagrammatic  Section  of  the  Ciliary 
Region  of  the  Eye. 

C,  cornea ;  c  S,  Schlemm's  canal ;  0  s,  ora  serrata ; 
I  p,  pectinated  ligament;  e  F,  Fon tana's  space; 
T,  tendinous  ring ;  tn,  meridional  fibres ;  r,  radiating 
fibres ;  c,  circular  fibres  of  the  ciliary  muscle ; 
Z,  zone  of  Zinn. 

The  full  lines  indicate  the  lens,  iris,  and  ciliary  body 
at  rest,  and  the  dotted  lines  the  same  in  a  state  of 
accommodation.     (Reduced  from  Landolt.) 

proximum  (P),  which  represents  the  greatest 
possible  contraction.  The  force  required  to 
change  the  eye  from  R  to  P  is  called  the  '"  ampli- 
tude of  accommodation  "  (A),  and  is  represented 
by  the  difference  between  the  refraction  of  the 
eye  at  rest  and  the  refraction  when  doing  its 
utmost  work. 

The  formula  is  A  =  ^  —  ^^,  or,  expressed  in 

P        R 

dioptres,  a  =  p  —  r. 

R  is  represented  by  the  refraction  of  the  eye 

at  rest.     To  find  P,  give  the  patient  the  near 

vision  test  card  and  tell  him  to  read  the  finest 

print  at  the  nearest  point,  measure  the  distance 
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in  centimetres,  which  gives  us  P,  and  divide  into 
a  hundred  to  ascertain  p.  Thus  if  the  nearest 
point  at  which  Jl  can  be  read  is  20  cm.,  p  =  5. 

If  from  any  cause,  such  as  presbyopia  or  high 
hyperopia,  the  patient's  near  point  is  so  far  that 
the  above  test  cannot  be  employed,  we  place  in 
front  of  the  eye  such  a  convex  glass  as  will  bring 
the  punctumproximum  (P)  closer,  and  enable  him 
to  read  d  =  -5  or  Jl,  such  glass  to  be,  of  course, 
deducted  afterwards.  Thus,  supposing  a  person 
with  +  2  can  bring  the  test  object  up  to  25  cm. 
and  no  nearer,  dividing  25  into  100  gives  us  4, 
and  we  subtract  the  +  2  from  this,  which  gives 
us  p  =  2 — that  is,  P  is  50  cm.  off.  If  he  is  an 
emmetropic  presbyope  this  represents  his  ampli- 
tude of  accommodation. 

Accommodation  is  spoken  of  as  absolute, 
binocular,  and  relative. 

Absolute  accommodation  is  the  full  amount 
of  accommodation  of  one  eye,  the  other  being 
excluded. 

Binocular  accommodation  is  the  full  amount 
of  accommodation  which  both  eyes,  converging, 
can  exert  together. 

Relative  accommodation  is  the  limit  within 
which  accommodation  may  be  increased  or  de- 
c  leased,  the  convergence  remaining  the  same. 

Binocular  Vision. — Man  has  binocular  vision 
-that  is,  the  image  from  an  object  falls  upon 
I  lie  retina  of  each  eye  simultaneously,  and  in 
normal  binocular  vision  on  exactly  the  same 
region  of  the  retina;  for  if  the  images  did  not 
overlap,  two  images  would  be  seen,  and  so-called 
■  double  vision "  would  be  the  result.  The 
absence  of  double  vision  does  not  necessarily 
imply  the  presence  of  normal  binocular  vision 
with  fusion  of  the  two  images,  for  one  eye  may 
be  blind  or  its  image  suppressed  by  the  brain 
(monocular  vision).  Many  people  use  one  eye 
only  for  years  without  discovering  the  fault. 
The  best  test  for  binocular  vision  is  Snellen's 
■  Friend  "  test  (see  p.  1083). 

We  must  now  consider  the  two  eyes  together 
as  forming  one  whole,  and  on  their  proper 
associated  movements  must  depend  perfect 
binocular  vision. 

If  binocular  vision  be  impossible,  through 
Mime  great  defect  of  the  optical  apparatus  or 
lie  muscles,  no  attempt  will  be  made  to  produce 
It .  and  no  strain  will  follow.  On  the  other  hand, 
H])parently  normal  binocular  vision  may  exist; 
but  to  produce  this,  a  demand  in  excess  of  the 
])Ower  is  put  upon  a  muscle  or  a  set  muscles,  and 
the  result  is  strain. 

The  Relation  of  the  Two  Eyes  to  Each  Other 
in  Normal  Distant  Vision. — In  ideal  binocular 
distant  vision,  the  eyes  being  at  rest  and  all  the 
muscles  in  equilibrium  with  respect  to  each 
other,  the  visual  axes  are  parallel. 

Test  for  Latent  Deviation  of  the  Eyes  for 
Distance.     If  a  person  with  normal  vision  looks 


at  an  object  in  the  distance,  and  one  eye  be 
covered  for  twenty  or  thirty  seconds,  if  there  be 
any  latent  deviation  it  becomes  (as  a  rule)  mani- 
fest, and  on  uncovering  the  eye  there  Avill  be 
diplopia  for  a  brief  space  of  time,  the  covered 
eye  moving  (in  order  to  fuse  the  two  images) — 
in,  if  there  be  latent  divergence,  and  out,  if 
convergence.  A  more  accurate  metliod  of 
conducting  this  test  is  to  destroy  the  possibility 
of  binocular  vision — i.  e.  fusion — by  means  of  a 
prism,  with  its  base  up,  placed  before  one  eye, 
or,  better  still,  by  the  apparatus  suggested  by 
Maddox,  called  the  "  glass  rod  test  "  ;  by  which 
means  we  can  not  only  at  once  detect  concealed 
deviation,  but  can  also  measure  the  amount. 

The  Maddox  Test. — A  glass  rod  (Fig.  13,  a)  is 
arranged  in  a  metal  disc,  which  fits  into  the 
trial  frame.  1  If  this  rod  be  placed  before  one 
eye,  the  other  eye  remaining  uncovered,  and  a 
small  flame  be  looked  at  from  a  distance  of 
more  than  four  metres,  the  eye  in  front  of  which 
the  rod  is  placed  sees  the  flame  merely  as  a 
streak  of  light,  and,  the  images  of  the  two  eyes 
being  so  dissimilar,  there  is  no  desire  on  the  part 
of  the  brain  to  fuse  them;  consequently  the 
two  eyes  assume  their  position  of  rest.  If  the 
rod  be  placed  horizontally  in  front  of  the  right 
eye  there  is  a  vertical  streak  of  light,  and  if 
this  streak  coincide  with  the  image  of  the  candle 
seen  by  the  left  eye,  the  visual  axes  are  parallel 
(orthophoria) ;    but  if  it  do  not,  then  when  the 


Fig.   13. — Maddox  Rods. 

streak  is  on  the  same  side  as  the  rod  (in  this 
case  the  right  side)  there  is  latent  convergence 
(homonymous  diplopia),  when  on  the  other  side 
there  is  latent  divergence  (crossed  diplopia).  If 
a  scale  be  used  as  suggested  by  Maddox  (see 
Fig.  14),  the  number  on  the  scale  through  which 
the  streak  of  light  passes  records  the  amount  of 
diplopia;  or  prisms  may  be  put  up  in  front  of 
the  other  eye.  The  weakest  prism  that  causes 
the  two  images  to  coincide  records  the  amount 
of  diplopia.  The  Maddox  distance  scale  is 
marked  for  five  metres,  and  roughly  every  3V 
represents  a  metre  angle. 

^  Fig.  13,  b,  represents  a  simple  form  of  this  apparatus 
which  can  be  made  by  uniting  four  or  five  glass  rods 
with  sealing-wax.  This  must  be  held  before  the  eye, 
as  it  does  not  fit  into  a  trial  frame. 
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If  we  wish  to  measure  vertical  deviations  we 
turn  the  rod  vertically,  and  thus  obtain  a 
horizontal  streak  of  light.  If  this  streak  pass 
through  the  middle  of  the  flame  there  is  no 
vertical  deviation,  but  if  it  be  above  or  below 
there  is  hyperphoria  of  that  eye  which  sees  the 
lower  image — i.  e.  if  the  streak  of  light  be  lower 
there  is  a  tendency  to  upward  deviation  (latent 
hyperphoria)  of  the  eye  in  front  of  which  the 
rod  is  placed.  To  measure  the  vertical  deviation 
we  must  use  a  scale,  similar  to  that  in  Fig.  14, 
placed  vertically.   ' 


convergence 


If  the  eyes  converge  to  a  point 

if  20  cm. 
W  =  5  m.a. ;    and  if  the  object  be 


50  cm.  off,  then  C  =  -^7-  =  2  m.a 
off,  C 

3  metres  off,  C  ==  |  =  '33  m.a.  In  Fig  15 
E  E  is  the  base  line  connecting  the  two  eyes, 
and  E  r'  and  e  r'  are  two  Hnes  at  right  angles 
to  this  base,  and  therefore  parallel.  If  the  two 
eyes  look  at  a  point  r,  the  angle  r'  e  r  is  the 
"  metre  angle,"  or,  better  still,  as  r'  e  r  is  equal 
to  E  R  p,  the  latter  may  be  called  the  "  metre 
angle." 

The  metre  angle  of  convergence  corresponds 
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Fig.   14. — Maddox  Scales. 


Before  this  test  is  applied  any  refractive  defect 
must  be  corrected. 

So  much  for  what  is  called  the  "  static  equi- 
librium "  of  the  ocular  muscles.  Now  we  pro- 
ceed to  examine  the  dynamic  condition — that 
is,  the  relation  of  the  muscles  in  binocular  near 
vision ;  in  other  words,  during  convergence. 

Convergence  "  is  the  direction  that  the  eyes 
must  give  to  their  lines  of  fixation  in  order  that 
they  may  be  simultaneously  directed  toward 
the  point  of  fixation."  When  both  eyes  are 
fixing  an  object  six  metres  (or  more)  distant,  they 
are  parallel,  and  C  (which  represents  conver- 
gence) =  0 ;  when  the  eyes  simultaneously  fix 
an  object  one  metre  off  in  the  median  line,  both 
internal  recti  contract  and  the  eyes  converge; 
convergence  is  then  said  to  be  one  metre  angle, 
C  =  1   m.a.     This  metre  angle  is  the  unit  of 


to  the  dioptre  of  accommodation.  Thus,  an 
emmetrope  who  is  fixing  binocularly  a  point  one 
metre  off  is  using  one  dioptre  of  accommodation, 
and  convergence  is  1  m.a. ;  and  if  the  point  be 
25  cm.  off  he  is  using  four  dioptres  of  accom- 
modation, and  his  amount  of  convergence  is 
yy*^  =  4  metre  angles,  and  so  on. 

The  Punctum  Remotum  of  Convergence. — 
Just  as  the  punctum  remotum,  of  accommodation 
is  the  expression  of  the  refraction  of  the  eye  when 
completely  at  rest,  so  the  punctum  remotum  of 
convergence  is  the  expression  of  the  position  of 
the  eyes  when  at  rest — that  is,  when  the  impulse 
to  fusion  brought  about  by  binocular  vision  is 
removed — so  that  to  find  R  we  must  find  the 
latent  position  of  the  eyes  for  distance.  This 
we  do  by  the  Maddox  test,  and  the  number  of 
metre  angles  read  off  on  the  scale  gives  us  "  r." 
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When  there  is  no  latent  deviation  "  r  "  =  0,  pendieular  p  D  an  angle  f  D  p,  and  the  reflected 
when  there  is  latent  divergence  "  r  "  is  negative,  ray  D  E  also  makes  an  angle  E  d  p,  and  these 
and  when  latent  convergence  it  is  positive.  two   angles   are   equal   to   one   another.     Both 

To  find  "  p,"  the  maximum  of  convergence, 
we  direct  the  person  to  fix  biiiocularly  a  small  test 
object  held,  say,  one-third  metre  from  the  eyes, 
equidistant  between  them  and  on  the  horizontal 
plane  of  the  eyes.  The  test  object  should  be  a 
fine  hair  or  wire  stretched  vertically  in  a  frame. 
When  the  test  object  is  approached  to  such  a 
distance  that  it  appears  double,  we  measure  off 
the  distance  in  centimetres,  Avhich  gives  us  P, 
and  dividing  this  into  100  we  get  the  number  of 
metre  angles  that  "  p  "  is  equal  to. 


Fig.    16. — Rays  of  Light  falling  on  a  Plane  Surface. 

incident  and  reflected  rays  are  in  the  same  plane, 
which  is  perpendicular  to  the  mirror. 

2.  When  parallel  rays  of  light  (Fig.  17,  A  B 
and  c  d)  fall  on  a  concave  mirror,  they  are 
reflected  to  a  focus  (f)  in  front  of  the  mirror, 
and  this  principal  focus  is  midway  between  the 
mirror  and  the  centre  of  curvature  of  the  mirror 
(o)  and  on  the  principal  axis. 

3.  Rays  of  light  coming  from  a  point  near  the 
mirror,  but  beyond  its  centre,  as  at  L  (Fig.  17), 
come  to  a  focus  (/)  between  the  centre  and  the 
principal  focus,  and  the  two  points  are  conjugate 
foci. 

The  Ophthalmoscope. — If  by  some  contrivance 
we  can  manage  to  send  rays  of  light  from  a  spot 
in  front  of  our  eye  into  another  eye,  we  shall  get 
some  of  those  rays  returning  to  our  eye  after 
being  reflected  from  the  retina  of  the  observed 
eye,  if  the  media  be  clear,  and  the  pupil  of  the 
observed  eye,  instead  of  appearing  black,  will 
appear  red. 

This  can  be  done  in  the  simplest  manner  by 
a  piece  of  glass  plate.     If  Ohd  is  the  observed 


Fig.   15.— "The  Metre  Angle." 

The  Amplitude  of  Convergence. — Tlie  formula 
s  the  same  as  in  accommodation,  viz.  CA  = 
1  1 

/.p      Qp,  or,  expressed  m  metre  angles,  ca  -^ 

cp  —  cr. 

The    normal    amplitude    of    convergence    is 
about  10  m.a. 

SECTION    III.— THE    OPHTHALMOSCOPE 

Optics  of  Reflection — 

iiG.    17. — Rays  of  Light  falling  on  a  Concave  Surface. 

I.   U  hen  light  falls  on  a  plane  mirror  (Fig.  16, 
A  B),  the  angle  of  incidence  is  equal  to  the  angle      eye,  and  Ohr  the  observer's  eye  (Fig.   18),  in 
of  reflection.  front  of  which  is  inclined  a  glass  plate  G  l,  the 

The  incident  ray  f  d  makes  with  the  per-      rays  of  light  passing  from  l  are  reflected  parth' 


II 


\[ 
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at  G  L  into  Ohd,  return  along  the  same  path, 
passing  through  the  plate,  and  enter  the 
observer's  eye. 

This  was  the  principle  of  Helmholtz's  first 
ophthalmoscope.  If,  instead  of  the  glass  plate, 
we  use  a  concave  mirror  with  a  central  hole,  and 
if  the  instrument  is  fitted  with  a  series  of 
lenses  which  can  be  turned  into  position  in 
front  of  the  sight -hole,  we  have  the  refraction 
ophthalmoscope. 


Fig.    18. — Diagram  of   the  Ophthalmoscope. 

Morton's  ophthalmoscope  (Fig.  19),  though 
expensive,  is  the  best  and  will  last  a  lifetime. 
It  has  an  oblique  mirror  and  a  "  straight  "  one, 
either  of  which  can  be  turned  into  position  as 
required.  The  oblique  mirror  can  be  turned 
round  to  suit  either  eye  and  the  ''  straight  " 
mirror  is  reversible,  being  plane  on  one  side  and 
concave  on  the  other. 

Messrs.  Currv  and  Paxton  have  introduced  an 


Fig.    19. — Morton's  Ophthalmoscope. 

The  rotating  wheel  is  made  to  serve  as  a  pupillometer 
the  discs  being  numbered  from  1  to  8  mm. 

electric  light  attachment  to  Morton's  ophthalmo- 
scope. 

The  convex  lens  or  focus-glass  used  in  the 
■  indirect  "  method  should  have  a  focus  of 
about  8  cm. — i.  e.  be  about  13  D — and  should 
have  a  diameter  of  about  5  cm.  The  lens 
usually  supplied  with  ophthalmoscopes  is  much 
too  small.  The  glass  should  be  kept  clean  and 
free  from  scratches. 

The  Different  Methods  of  Examining  the  Eye  with 
the  Ophthalmoscope — 

1.  The  indirect  method. 

2.  The  direct  method. 

3.  The  "  shadow  test,"  or  retinoscopy. 
34* 


The  patient  should  be  in  a  darkened  room. 
The  light  used  should  be  on  an  adjustable 
bracket  if  possible ;  any  kind  of  light  will  do  if 
it  has  a  broad,  steady,  white  flame,  but  the 
electric  light  in  a  ground-glass  globe  is  the  best, 
as  it  gives  off  less  heat. 

Before     commencing     the     ophthalmoscopic 

examination    the    eye    should     be    thoroughly 

examined  by  the  oblique  or  focal  illumination. 

Put  the  light  on  a  level  with  the  patient's  eye, 

on    the    same    side    as    the    eye    to    be 

examined,  and  about  12-15  inches  from  it, 

and  with  the  focus-glass  throw  a  luminous 

spot  on  the  cornea.     By  moving  the  lens 

about  the  whole  surface  of  the  cornea,  the 

anterior  chamber,  iris,  and  anterior  surface 

of  the  crystalline  lens  can  be  examined. 

This    examination    is    further    aided    by 

viewing  the  illuminated  spot    through  a 

strong  magnifying  glass,  and  one  of  the 

best  is  Voigtlaender's.     This   preliminary 

examination    gives   valuable   information 

as  to  the  translucency  of  the  media,  etc. 

The   Indirect    Method. — Place   the   light   close 

to  the  patients  head  and  a  little  behind,  use 

the    "  straight  "    concave    mirror   and   hold   it 

about  fifteen  inches  from  the  eye.     If  opacities 

of  the  cornea,  lens  or  vitreous  are  present  they 

will  be  detected. 

With  the  focus-glass  held  by  the  left  index 
finger  and  thumb,  rest  the  left  hand  on  the 
patient's  forehead,  and  an  inverted  picture  of 
the  fundus  will  be  seen  when  the  light  is 
reflected  from  the  mirror  into  the  eye 
through  the  focus-glass.  In  emmetropia 
the  image  of  the  disc  is  the  same  size 
wherever  the  focus-glass  is  held.  In 
hyperopia  the  disc  appears  larger  than 
normal  and  diminishes  in  size  on  with- 
drawing the  glass  from  the  eye.  In 
myopia  it  appears  smaller  and  increases 
in  size  on  withdrawing  the  focus-glass. 
In  high  hyperopia  and  high  myopia  an 
image  of  the  disc  is  seen  without  the  focus - 
glass,  and  in  high  myopia  this  image  is 
inverted. 

In  astigmatism  (unless  small  in  amount) 
the  disc  appears  oval  and  alters  in  shape  on 
withdrawing  the  focus-glass. 

In  looking  at  the  right  disc  the  patient  should 
be  directed  to  look  past  the  observer's  right 
ear,  and  on  looking  at  the  left  disc  he  should 
look  past  the  left  ear.  The  patient  must  look 
with  the  eye  not  being  examined;  therefore,  in 
examining  the  left  eye  by  this  method,  care 
should  be  taken  not  to  obscure  the  right  eye 
with  the  hand  that  is  holding  the  focus-glass. 

The  Direct  Method. — The  light  must  be 
brought  quite  close  to  the  patient's  head  and 
slightly  behind,  and  on  the  same  side  as  the 
eye    to    be   examined.     The    observer   sits    (or 


DISEASES   OF  THE  EYE 


1066 


RETINOSCOPY 


stands   in    a    stooping   position)    close    to    the  ' 
patient,  and  on  the  same  side  as  the  eye  to  be 
examined,  using  his  right  eye  for  the  patient's 
right  eye,  and  his  left  for  the  patient's  left. 

Use  the  refraction  ophthalmoscope  (without 
the  focus-glass)  and  the  oblique  concave  mirror. 
Holding  the  ophthalmoscope  a  few  inches  from 
the  eye,  reflect  the  light  on  to  the  eye  and 
observe  the  red  pupillary  reflex  through  the 
central  hole  of  the  mirror,  and  then,  %vithout 
allowing  the  light  to  leave  the  eye,  approach 
the  eye  as  near  as  possible;  in  fact,  the  ob- 
server's forehead  ought  to  touch  the  patient's 
forehead.  The  fault  that  most  beginners  make 
is  not  getting  near  enough  to  the  eye.  The 
observer  must  not  accommodate,  but  look,  a.s 
if  trying  to  see  through  the  patient's  head,  into 
distance.  If  the  observer  or  patient  have  an 
error  of  refraction,  the  wheel  of  the  ophthalmo- 
scope must  be  turned  until  the  suitable  glass  is 
found.  To  see  the  macula,  the  patient  should 
be  told  to  look  horizontally,  in  front ;  if  the  disc 
is  to  be  examined,  he  should  look  slightly  to  the 
nasal  side. 

Only  a  small  portion  of  the  fundus  can  be 
seen  at  one  time,  but  this  portion  is  considerably 
magnified  (about  fifteen  diameters),  and  conse- 
quently the  minutest  details  are  visible. 

The  first  duty  of  the  observer — and  most 
beginners  find  this  very  difficult — is  to  relax 
his  accommodation.  The  person  whose  eye 
is  being  examined  must  also  relax  his  accommo- 
dation, which  can  be  done  by  directing  him  to 
look  at  some  object  five  or  six  metres  off  with 
the  other  eye,  or,  better,  by  paralyzing  the  ciliary 
muscle  with  a  cycloplegic.  If  both  the  ob- 
server's and  the  observed  eye  are  emmetropic, 
all  the  details  of  the  fundus  will  be  clearly  seen. 

By  this  method  the  refraction  of  an  eye 
can  be  roughly  estimated.  If  the  observer 
be  emmetropic  the  weakest  concave  glass  he 
requires  to  see  the  fundus  clearly  represents 
the  amount  of  myopia,  and  the  strongest  convex 
glass  the  amount  of  hyperopia,  of  the  observed 
eye. 

If  the  observer  have  an  error  of  refraction 
then  the  following  rules  will  enable  him  to 
estimate  the  patient's  error. 

If  he  requires — 

(1)  A  glass  of  the  same  kind  as  his  own 
ametropia,  but  stronger,  he  must  deduct  the 
number  of  his  own  from  that  glass. 

Example. — He  has  a  myopia  of  3,  and  requires  —  5 
in  the  ophthalmoscope,  then  the  error  of  the  observed 
eye  is  —  2. 

(2)  A  glass  of  the  same  kind,  but  from  one 
to  ten  dioptres  Aveaker  than  his  own  ametropia, 
then  the  eye  that  is  being  examined  has  an 
ametropia  of  from  one  to  ten  dioptres  of  the 
opposite  kind. 


Example. — He  has  a  myopia  of  6,  and  requires  —  5 ; 
the  refractive  defect  of  the  observed  eye  is  -f  1.  If 
he  require  —  4,  it  is  +  2,  and  so  on.  He  has  hyper- 
opia -f  4,  and  requires  -j-  3 ;  then  the  refractive  error 
of  the  observed  eye  is  —  1. 

(3)  A  glass  neither  of  the  same  kind  or 
strength,  then  the  refraction  of  the  observed  eye 
is  the  opposite  to  that  of  the  observer's,  and  the 
amount  is  equal  to  the  addition  of  the  number 
of  dioptres  of  each. 

Example. — He  has  myopia  of  5,  and  requires  -\-  3; 
the  refraction  of  the  observed  eye  is  -f  8.  He  has 
hyperopia  of  3,  and  requires  —  2;  the  error  is  —  5. 

In  practice  this  method  is  rarely  used  for 
estimating  errors  of  refraction. 

The  Estimation  of  the  Refraction  by  the 
"  Shadow  Test "  ;  Retinoscopy  ;  Skiascopy. — 
Seated  at  a  short  distance  from  the  patient  in 
a  dark  room,  if  we  throw  the  light  on  to  the 
patient's  eye  by  means  of  an  ophthalmoscopic 
mirror,  provided  the  pupil  is  normal  and  the 
media  are  clear,  we  observe  the  red  reflex  of  the 
fundus ;  and  if  we  gently  rotate  the  mirror  the 
red  reflex  disappears  and  darkness  takes  its 
place.  The  manner  in  which  this  darkness  or 
shadow  appears  varies  according  to  the  refrac- 
tion of  the  eye. 

1.  If  the  observer  is  seated  beyond  the 
patient's  far  point,  that  is,  if  he  is  seated  one 
metre  off  a  patient  who  has  a  myopia  over 
1  D  the  "  shadow  "  moves  against  the  rotation 
of  the  plane  mirror  and  with  the  rotation  of  the 
concave  mirror. 

2.  If  the  observer  is  seated  within  the  patient's 
far  point,  that  is,  if  he  is  seated  one  metre  off  a 
patient  who  is  emmetropic,  hyperopic,  or 
myopic  under  1  d,  then  the  "  shadow  "  moves 
with  the  rotation  of  a  plane  mirror  and  against 
that  of  a  concave  mirror. 

3.  If  the  observer  is  seated  exactly  at  the 
patient's  far  point,  that  is,  if  he  is  seated  one 
metre  off  a  patient  with  1  d  of  myopia,  there  is 
710  shadow  with  either  mirror.  This  is  called  the 
point  of  reversal,  and  the  whole  principle  of 
retinoscopy  is  to  find  this  point,  that  is,  we 
place  before  the  patient's  eye  such  convex  or 
concave  glass  as  will  make  him  myopic  to  the 
extent  of  1  d  at  one  metre. 

Let  us  now  examine  a  patient.  The  patient's 
eyes  should  (if  possible)  be  under  the  influence 
of  a  cycloplegic,  which  not  only  gives  us  a  dilated 
pupil  and  makes  the  retinoscopy  easier,  but 
ensures  the  relaxation  of  the  ciliary  muscle. 
The  patient  should  be  seated  in  the  dark,  with 
the  light  above  or  on  one  side  of  his  head  and 
slightly  behind,  so  that  no  rays  can  reach  the 
eye  except  from  the  mirror.  Seated,  say, 
one  metre  off  the  patient,  we  reflect  the  light  by 
means  of  the  plane  mirror  into  the  patient's 
eye,  directing  him  to  look  at  the  sight-hole  of 
the   mirror.     Suppose    we    are   examining   the 
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right  eye,  and  rotate  the  mirror  so  that  the  light 
passes  across  from  the  patient's  nose  to  the 
temple,  and  suppose  we  notice  that  as  the  light 
leaves  the  pupil  a  dark  shadow  takes  its  place, 
passing  across  in  the  same  direction— i.  e.  from 
the  nose  to  the  temple — we  know  that  we  are 
xcithin  the  patient's  far  point,  and  that  we  are 
dealing  with  a  hyperope  or  emmetrope,  or  myope 
of  less  than  1.  Let  us  place  in  the  trial  frame 
—  2  :  we  find,  say,  that  the  shadow  is  still 
moving  with  the  mirror;  we  are  therefore 
dealing  with  hyperopia.  Put  up  +  4  :  the 
shadow  now  moves  against  the  mirror,  which 
means  Ave  are  outside  the  patient's  far  point; 
put  up  -f  3,  and  we  find  on  rotating  the  mirror 
that  the  pupil  becomes  suddenly  dark,  and  there 
is  no  shadow  following  with  the  rotation  or 
passing  against  it.  This,  then,  is  the  point  of 
reversal.  We  have  found  the  point  of  reversal 
with  a  +  3  lens,  seated  one  metre  from  the 
patient,  which  means  that  this  meridian  has  a 
myopia  of  one  with  a  +  3  lens  in  front,  and, 
deducting  1  from  3,  leaves  us  2  as  representing 
the  hyperopia.  If  the  patient  had  been  emme- 
tropic in  this  meridian  a  +  1  lens  would  have 
given  us  the  point  of  reversal  at  one  metre. 

If  the  patient's  eye  have  a  myopia  of  over  one 
when  we  are  seated  one  metre  off,  we  must  be 
outside  his  far  point,  whatever  the  amount  of 
myopia,  and  the  shadow  moves  "  against  " 
the  plane  mirror,  and  that  glass  which  gives  us 
the  point  of  reversal  represents  the  amount  of 
myopia  of  that  meridian  with  —  1  added  if  we 
are  seated  one  metre  off  (or  —  2  added  if  seated 
50  cm.  oft",  or  —  "5  added  if  two  metres  off) — that 
is,  if  —  5  gives  the  point  of  reversal,  —  6  is  the 
amount  of  myopia.  Some  surgeons  always  aim 
at  reversing  the  shadow — that  is,  they  pur- 
posely go  beyond  the  point  of  reversal,  and 
slightly  over-correct.  This  is  quite  safe  if 
allowance  be  made  for  the  over-correction. 

In  the  examples  we  have  been  ascertaining 
the  far  point  of  one  meridian  only — viz.  the 
horizontal;  we  must  now  proceed  to  examine 
the  meridian  at  right  angles — viz.  the  vertical, 
and  if  the  same  glass  give  us  the  point  of  reversal, 
we  know  that  no  astigmatism  is  present;  but 
if  there  be  a  difference,  that  difference  represents 
the  astigmatism. 

In  oblique  astigmatism,  of  course,  the 
meridians  are  not  vertical  and  horizontal,  and 
when  the  astigmatism  is  marked  the  appearance 
of  the  shadow  is  very  characteristic  and  a  bright 
band  is  seen  passing  obliquely  across  the  pupil, 
although  we  may  be  rotating  the  mirror  hori- 
zontally or  vertically. 

Suppose  we  are  dealing  with  oblique  niixed 
astigmatism  and  rotating  the  mirror  horizon- 
tally we  observe  a  bright  band  followed  by  a 
'  shadow  "  passing  obliquely  across  the  pupil 
ivith  the  plane  mirror,  we  note  the  axis  of  this 


bright  band  and  also  note  that  the  meridian  is 
hyperopic ;  if  we  then  rotate  the  mirror  at  ri^ht 
angles  to  this  bright  band,  we  find  that  the 
"  shadow  "  passes  against  the  movement  of  the 
mirror,  showing  that  the  meridian  is  myopic. 
Suppose  the  point  of  reversal  of  the  horizontal 
oblique  meridian  is  obtained  by  4-  3  and  that 
of  the  vertical  by  —  1,  then  the  total  astigma- 
tism is  4,  and  subtracting  1  because  we  are 
seated  one  metre  off  the  patient,  we  say  that 
the  horizontal  oblique  meridian  is  +  2,  and  the 
vertical  —  2. 

The  greater  the  ametropia,  the  nearer  is  the 
far  point  to  the  eye,  and  it  is  of  great  practical 
importance  to  remember  that,  the  greater  the 
ametropia,  the  less  distinct  is  the  shadow  and 
the  slower  it  moves;  and  as  we  approach  the 
point  of  reversal  by  using  correcting  glasses, 
we  obtain  an  increasingly  defined  shadow  which 
moves  more  and  more  rapidly.  We  can  thus, 
at  once,  make  a  rough  estimate  of  the  degree 
and  kind  of  ametropia. 

If  the  observer  be  not  emmetropic,  he  should 
wear  his  correcting  glass.  This,  of  course, 
especially  applies  if  he  be  myopic.  If  he  be 
hyperopic,  he  may  correct  his  defect  by  accom- 
modation if  he  choose.  The  point  to  be 
remembered  is,  that  to  practise  retinoscopy 
accurately  the  observer  requires  a  normal 
acuity  of  vision.  He  may  accommodate  as 
much  as  he  likes,  as  it  does  not  affect  the  result. 

SECTION   IV.— HYPEROPIA 

Hyperopia  or  Hypermetropia. — The  hyperopic 
eye  is  the  undeveloped  eye  in  which,  with 
accommodation  at  rest,  parallel  rays  come  to 
a  focus  beyond  the  retina  (Fig.  9,  h),  and  only 
convergent  rays  focus  on  the  retina;  but  as  in 
nature  all  rays  are  either  parallel  or  divergent, 
it  follows  that  the  hyperopic  eye  at  rest  sees 
everything  indistinctly. 

Rays  coming  from  a  point  on  the  retina 
diverge,  and,  on  passing  through  the  dioptric 
system,  emerge  from  the  normal  eye  as  parallel 
rays.  In  hyperopia,  although  they  are  not  so 
divergent  as  they  were  before  refraction,  they 
still  diverge  if  the  eye  be  at  rest,  and  therefore 
never  come  to  a  focus  in  front  of  the  eye;  but 
when  prolonged  backwards,  they  will  meet  at 
a  point  behind  the  eye — the  pundum  remotum. 
This  punctum  remotum  of  the  hyperope  is  there- 
fore not  the  actual  focus  of  the  distant  rays, 
but  the  virtual  focus,  and  is  represented  by  the 
negative  sign  —  R  (Fig.  20). 

It  will  be  seen  from  Fig.  20  that  the  more 
divergent  the  rays  are  in  front  of  the  eye,  the 
nearer  will  their  "  backward  prolongation " 
focus;  hence  the  nearer  —  r  is  to  the  eye,  the 
higher  will  be  the  hyperopia. 

This  is  the  same  as  in  myopia — viz.  the  higher 
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the  myopia,  the  nearer  is  r  to  the  eye ;  but  the 
difference  is  that  in  myopia  R  is  in  front  of  the 
eye,  and  in  hyperopia  it  is  an  imaginary  point 
behind  the  eye. 

Thus  the  degree  of  hyperopia  is  in  inverse 
ratio  to  the  distance  of  the  punctum  remotum. 

Suppose  the  punctual  remotum  of  a  hyperope 
is  33  cm.  behind  the  retina.  We  have  seen 
that  a  convex  lens  whose  focal  point  is  33  cm. 


Fig.  20. — Showing  the  Punctum  Remotum  of  a 
Hyperopic  Eye. 

is  3  D — that  is,  such  a  lens  has  the  power  of 
converging  parallel  rays  to  a  point  33  cm.  on 
the  other  side  of  the  lens,  and,  conversely,  rays 
diverging  from  a  point  33  cm.  in  front  of  such 
a  lens  become  parallel  on  passing  through. 
If  this  lens  be  put  in  front  of  the  eye  of  this 
hyperope,  it  will  so  act  tluit,  assisted  by  the 
dioptric  system  of  the  eye,  it  will  cause  parallel 


Fig.   21. — Showing  Parallel  Rays  focused  on  the  retina 
of  a  Hyperopic  Eye  by  means  of  a  Convex  Lens. 

rays  to  focus  on  the  retina.  Hence  the  measure- 
ment of  hyperopia  is  that  convex  lens  which 
enables  the  hyperopic  eye,  at  rest,  to  see  dis- 
tinctly objects  at  a  distance,  and  the  focal 
length  of  such  a  lens  represents  the  distance  of 
tlie  virtual  far  point  from  the  eye.  In  the 
above  example  it  was  found  that  -f  3  was  this 
lens,  and  \\e  accordingly  say  that  this  eye  has 
a  hyperopia  of  3. 

A  hyperope  differs  from  a  myope  in  that  he 


can  correct  his  defect  up  to  a  certain  point ;  he 
can  by  accommodation  produce  the  same  effect 
on  parallel  rays  as  if  a  convex  glass  were  placed 
in  front  of  the  eye.  This  apparent  advantage 
brings  with  it  many  disadvantages — viz.  all 
the  troubles  incident  to  eyestrain. 

The  hyperopic  eye  is  never  at  rest ;  it  has  to 
accommodate  for  distant  as  well  as  for  near 
objects.  The  emmetrope's  ciliary  muscle  is  at 
rest  Avhen  he  is  looking  at  any  object  twenty  feet 
off,  or  beyond,  but  the  hyperope's  eye  is  never 
at  rest  if  he  attempt  to  see  distinctly;  and, 
moreover,  when  he  wishes  to  look  at  a  near 
object  he  starts  with  a  deficit,  which  deficit 
is  the  amount  of  accommodation  he  required 
for  distant  vision.  A  hyperope  of  four  dioptres, 
with  five  dioptres  of  accommodation,  can  focus 
distant  objects  clearly,  but  then  he  has  only 
one  dioptre  left  for  near  vision;  this  will  only 
bring  his  near  point  to  one  metre  from  the  eyes. 
Again,  take  a  hyperope  of  two  dioptres,  with 
five  dioptres  of  accommodation  :  he  has  only 
three  dioptres  available  for  accommodation  of 
near  objects;  this  brings  his  near  point  to 
33  cm.,  but  he  is  using  the  whole  of  his 
accommodative  power  for  this,  and  it  is  im- 
possible for  him  to  do  this  for  long  without 
fatigue,  and  so  we  get  all  the  symptoms  of 
eyestrain. 

As  in  hyperopia  '"  R  "  is  negative  the  formula 
for  accommodation  is  a^p  —  {—  r)=p  +  r. 
Therefore  p  =  a  —  r;  in  other  words,  the  avail- 
able amount  of  accommodation  is  represented 
by  the  total  accommodation  less  the  amount 
required  to  correct  the  defect,  so  that  although 
age  for  age  the  hyperope  has  the  same  total 
accommodative  power  as  the  emmetrope,  he 
has  less  to  use  for  near  vision  if  his  defect  is 
uncorrected. 

The  Varieties  of  Hyperopia. — The  hyperopia 
which  is  at  once  recognized,  the  patient  con- 
fessing to  improved  vision  with  a  convex  glass, 
is  called  manifest,  and  this  manifest  hyperopia 
(Hni)  is  expressed  in  amount  by  the  strongest 
convex  glass  the  patient  accepts.  For  instance, 
a  patient  sees  t^,  but  with  -f  1  in  front  of  the 
eye  f  :  -(-  1*5  makes  the  letters  hazy,  then 
+  1  =  Hm. 

Again,  when  the  defect  is  hidden  by  the 
patient  using  his  accommodation  and  obtaining 
perfect  distant  vision,  hyperopia  is  present  if 
he  accepts  a  convex  glass,  and  the  total  manifest 
hyperopia  is  represented  by  the  strongest 
convex  glass  with  which  he  can  see  equally 
well  as  with  the  unaided  eye.  (It  should  be 
noted  that  neither  the  emmetrope  nor  the 
myope  will,  under  any  circumstances,  accept 
even  the  weakest  convex  glass  for  distance.) 

The  latent  hyperopia  is  the  additional 
hyperopia  which  shows  itself  when  the  accom- 
modation has  been  paralysed  by  a  cycloplegic. 
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f   Latent  H. 
(HI) 


Total 
Hyperopia  -I    Manifest  H. 


(Ht) 


(Hm) 


(Only     revealed     under     a 

\      cycloplegic. 

(Absolute  (Hma),  which  no 
amount  of  accommoda- 
tion can  correct,  repre- 
sented by  the  weakest 
convex  glass. 
Facultative  (Hmf),  when 
distant  objects  can  be 
clearly  seen  with  or  with- 
out convex  glasses,  repre- 
sented by  the  difference 
between  the  strongest 
and       weakest       convex 

L     glass 


The  want  of  harmony  between  the  accom- 
modation and  the  convergence  is  a  constant 
cause  of  eyestrain  in  uncorrected  hyperopia. 
A  hyperope  of  2,  when  looking  at  a  point  33  cm. 
off,  is  using  W— *'•  e.  3,  added  to  the  correction 
of  his  hyperopia— viz.  3  +  2  =  5;  but  he  is 
only  converging  three  metre  angles  instead  of 
five,  consequently  he  is  using  2  of  accommoda- 
tion in  excess  of  convergence. 

Many  hyperopes  can  increase  their  accom- 
modation, to  a  certain  extent,  without  varying 
their  convergence.  The  same  thing  occurs  ni 
myopia,  only  in  that  case  it  is  the  convergence 
that  is  used  in  excess  of  the  accommodation. 
There  is  a  minimum  amount  of  effort  when 
convergence  and  accommodation  work  harmoni- 
ously together,  as  it  were  supporting  each  other ; 
but  when  one  is  used  in  excess  of  the  other  it 
has  to  work  unaided  and  alone,  and  strain  is 
liable  to  ensue. 

Many    hyperopes    cannot    use    their    accom- 
modation in  excess  of  convergence;  they  lose  | 
binocular    vision,    and    squint.     A    hyperope, 
under  these  circumstances,  finds  himself  in  the 
following  dilemma  :  if  he  wishes  to  see  binocu- 
larly,   he  must  use  less   accommodation   than 
he  requires  to  see  distinctly ;  or,  if  he  wishes  to 
see  distinctly,  he  must  sacrifice  binocular  vision, 
which  ends  in  squint.     He  must  choose  between 
distinct  vision  and  binocular  vision.     Distinct 
vision  is  more  craved  for,  and  more  useful,  than 
binocular  vision,  especially  if  the  latter  be  not 
quite   perfect,    owing   to   one   eye   being   more 
defective    than    the    other;    consequently    he 
sacrifices    binocular    vision,    and    squints,    and 
the  eyestrain  ceases  (see  Strabismus,  p.  1081). 

Axial  Hyperopia,  with  which  we  are  now 
concerned,  is  due  to  a  shortening  of  the  antero- 
posterior diameter  of  the  eye.  It  is  an  arrest 
of  growth,  and  is  the  condition  of  almost  all 
eyes  at  birth. 

Symptoms  of  Hyperopia — 

1.  The  most  prevalent  and  most  marked  are 

those  of  eyestrain  (see  Eyestrain). 

2.  Spasm  of  the  ciliary  muscle,  which  often 

renders  the  patient  artificially  myopic. 


3.  Sudden  failure   of   vision — obscurations — 

due  to  fatigue  of  the  ciliary  muscle. 

4.  Convergent  Strabismus. 

5.  Eye  flatter  than  normal  and  cornea  smaller. 

One  or  more  of  these  symptoms  may  be  present, 
but  they  may  all  be  absent. 

Diagnosis  of  Hyperopia  by  examination — 

1.  Vision  is  improved  by,  or  is  as  good  Avith, 

convex  glasses. 

2.  Retinoscopy  gives  a  shadow  moving  "  with  " 

with  a  plane  mirror,  and  a  reverse 
shadow  with  a  concave  mirror,  and  the 
more  defined  the  shadow  and  the  quicker 
its  movement,  the  lower  the  hyperopia. 

3.  The  indirect  ophthalmoscopic  examination 
shows  an  image  of  the  disc  larger  than 
normal,  and  diminishing  on  withdraw- 
ing the  lens  from  the  eye. 

4.  In  the  direct  ophthalmoscope  examination, 
if  the  observer's  accommodation  be 
relaxed,  a  convex  glass  is  required  in 
the  ophthalmoscope  to  obtain  a  clear 
image  of  the  fundus.  If  the  hyperopia 
be  high,  the  mirror  alone,  a  short  dis- 
tance from  the  eye,  shows  an  erect  image 
of  the  fundus  moving  with  the  observer. 

Treatment.  Up  to  six  years  of  age  atropine 
should  be  applied  to  the  eyes  for  at  least  three 
days— preferably  a  week— twice  a  day  before 
i  the  examination. 

During  this  period  of  life  the  eye  has  not 
fully  developed,  most  children  have  a  certain 
amount  of  hyperopia,  which  should  only  be 
corrected  if  high  in  amount,  or  if  strabismus  be 

present. 

As  the  examination  before  the  type  at  this 
age  is  of  no  practical  value,  the  surgeon  has  to 
depend  on  the  result  of  his  retinoscopy. 

The  glasses  ordered  should  be  at  least  2  D 
weaker ''than  the  atropine  estimate,  and  when 
the  error  is  greater  even  more  must  be  deducted. 

When  the  amplitude  of  accommodation  is 
great,  the  patient  will  probably  prefer  a  weaker 
glass  than  we  wish  to  give,  and  vice  versa. 
When  the  hyperopia  is  small  in  amount,  and 
equal  in  the  two  eyes,  and  there  is  no  strabismus, 
it  is  unwise  to  order  any  glass. 

From  ages  six  to  fifteen  the  atropine  should  be 
applied  to  the  eyes  twice  daily  for  at  least  two 
days,  and  preferably  three  days,  before  examina- 
tion.' The  hyperopia  should  be  corrected  un- 
less very  small  in  amount,  and  even  then  A^hen 
associated  with  astigmatism. 

At  this  period  we  must  recognize  the '  personal 
equation."  Some  patients  will  stand  a  fuller 
correction  of  their  defect  than  others. 

After  ascertaining  the  amount  of  error  under 
atropine,  we  must,  whenever  possible,  arrange 
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for  a  final  examination  before  the  test  types, 
when  the  effects  of  the  cycloplegic  have  passed 
off.  We  should  prescribe  the  fullest  correction 
of  the  error  the  patient  will  accept,  consistent 
with  good  vision.  For  instance,  under  atropine 
a  child  of  twelve  years  reads  ;.;  with  +  3.  W^hen 
the  effects  of  the  atropine  have  passed  off, 
deducting  +  1  for  the  atropine,  we  find  that 
-f  2  gives  '■  hazily,  and  that  it  is  only  when 
we  reach  +  r25  that  ,';  is  clearly  read.  This  is 
the  correction  we  order,  with  a  cylinder  correct- 
ing the  astigmatism,  if  present.  Such  a  patient 
did  not  come  to  us  for  improvement  in  vision ; 
he  probably  read  ,';  quite  well,  and  if  we  insist 
un  his  wearing  a  correction  which  makes  his 
distant  vision  worse,  he  will  seize  every  oppor- 
tunity of  not  wearing  the  glasses. 

When  the  hyperopia  is  slight  (say  only  TTS 
or  2  under  atropine),  equal  in  the  two  eyes, 
unassociated  with  astigmatism  or  strabis- 
mus, glasses  are  not  necessary. 

From  ages  fifteen  to  twenty-five  or  thirty 
atropine  is  the  best  cycloplegic,  but  in  a 
large  number  of  cases  we  have  to  be 
content  with  homatropine,  because  atro- 
pine necessitates  too  long  a  period  of  rest 
from  work.  Glasses  should  not  be  pre- 
scribed until  the  patient  has  recovered 
from  the  effects  of  the  cycloplegic,  and 
then  the  fullest  correction  of  the  error 
that  the  patient  will   accept,  consistent  f 

with  clear  vision,  should  be  ordered  to  be 
worn  always.^ 

In  high  hyperopia,  especially  in  cases  where 
tlie  patient  will  only  accept  a  very  partial 
correction  of  the  error,  it  is  advisable  to  give 
the  full  atropine  correction,  as  special  near- 
work  glasses,  for  use  by  artificial  light. 

From  ages  thirty  to  forty  -  five  homatropine 
sliould  be  used  as  the  cycloplegic,  and  in  the 
ease  of  patients  with  high  hyperopia,  or  when 
the  smallest  fear  of  glaucoma  is  present,  one 
drop  of  eserine  (two  grains  to  the  ounce)  should 
be  put  into  the  eyes  when  the  examination  is 
finished. 

The  treatment  is  the  same  as  for  younger 
patients. 

A  larger  proportion  of  the  correction  will  be 
accepted,  and  the  older  the  patient,  the  more 
necessary  is  it  to  give  the  full  cycloplegic 
correction  for  near  work. 

Over  age  forty-five  no  cycloplegic  is  necessary, 
as  all  the  liN^jeropia  has  by  this  time  become 
manifest. 

The  strongest  convex  glass  the  patient  will 

'  AMicn  the  patient  cannot  return  for  a  final  visit, 
glasses  correcting  the  whole  of  the  manifest,  and  about 
one-third  of  the  latent  hj-peropia,  may  safely  be  pre- 
scribed. (Manifest  hyperopia  is  expressed  in  amount 
by  the  strongest  convex  glass  the  patient  accepts  when 
not  under  atropine.  Latent  hyperopia  is  the  addi- 
tional hyperopia  which  is  revealed  under  atropine.) 


accept  must  be  prescribed,  and  as  the  presbyopic 
period  has  arrived,  a  still  stronger  glass  will  be 
required  for  reading,  and  the  two  are  best  pre- 
scribed in  one  glass  in  the  form  of  invisible 
bi-focals  (see  Presbyopia,  p.  1076). 

As  hyperopia  in  children  tends  to  become 
less,  they  should  be  re-examined  at  least  once 
a  year. 

SECTION    v.— MYOPIA 

Myopia,  or  short-sight,  is  a  condition  of  the 
eye  in  ^\  hich  the  retina  is  situated  behind  the 
principal  focus  (Fig.  9,  m),  and  only  divergent 
rays  from  a  near  point  (Fig.  22),  or  parallel  rays 
made  divergent  by  a  concave  glass  (Fig.  23), 
can  come  to  a  focus  on  the  retina. 

The  retina  of  a  myopic  eye  is  the  conjugate 
focus  of  an  object  situated  at  a  short  distance 
in  front  of  the  eye,   or,   in  other  words,   the 


iG.  22. — Divergent  Rays  focused  on  the  Retina  of 
a  Myopic  Eye. 

punctum  remotum  of  a  myope  is  always  at  a 
definite  distance  (less  than  six  metres),  the 
distance  being  measured  by  the  amount  of 
myopia.  Thus,  a  myope  of  1  has  his  far  point 
one  metre  from  the  eye,  a  myope  of  2  has  his 
far  point  half  a  metre,  or  50  cm.,  and  a  myope 
of  5,  20  cm.,  from  the  eye. 

A  myopic  eye  sees  distinctly  distant  objects 
(when  accommodation  is  relaxed)  with  that 
concave  glass  whose  focal  length  is  equal  to 
the  distance  of  the  far  point  from  the  eye,  and 
the  converse  is  true  :  the  measurement  of  myopia 
is  that  concave  glass  with  which  the  myopic 
eye  sees  distinctly  objects  at  a  distance,  and  its 
focal  length  is  equal  to  the  distance  of  the 
myope's  far  point  from  the  eye.  If  the  accom- 
modation be  relaxed,  the  strongest  concave 
glass  is  the  measure  of  the  myopia. 

We  can  ascertain  the  punctum  remotum  of 
a  myope  directly  by  measuring  the  farthest 
distance  at  which  he  can  see  objects  distinctly; 
thus,  if  such  a  spot  be  two  metres  from  the  eye, 
this  is  R,  and  its  expression  in  dioptres  is  r  =  A 
or  'S,  hence  the  myopia  =  —  '5. 

Myopia  may  be  produced  in  the  follo^^ing 
ways — 

1.  Bv  elongation  of  the  axis  of  the  eve — 
axial  myopia.     This  may  be  due  to — 


DISEASES   OF   THE   EYE 


1071 


DIAGNOSIS  OF  MYOPIA 


(a)  General    elongation    of    the    eye — typical 

myopia. 
(6)  Localised    protrusion    of    the    sclerotic, 

particularly    at    the    posterior    pole — 

staphyloma. 

2.  By  increase  of  the  refractive  power 
of  the  eye — refractive  myopia.  This  may  be 
due  to — 

(a)  Increase  in  curvature  of  the  cornea,  as  in 

myopic  astigmatism. 

(b)  Increase  in  the  curvature  of  the  lens — 

(a)  In  spasm  of  the  accommodation. 
(;8)  In  luxation  of  the  lens. 

(c)  Increase  of  the  density  of  the  lens,  as  at 
tlie  beginning  of  senile  cataract. 

3.  A  combination  of  1  and  2,  as  in  conical 
cornea. 

Every  dioptre  of  mj^opia  represents  a 
lengthening  of  the  axis  by  about  J  mm. 

The  Relation  between  Accommodation  and 
Convergence. — A  myope  of  5  d  can  see  a  point 


Fig.   23. — Parallel  Rays  focused  by  a  Concave  Lens 
on  the  Eetina  of  a  Myopic  Eye. 

20  cm.  from  the  eye  without  using  his  accom- 
modation, but  he  must  converge  to  5  m.a.  in 
order  to  see  binocularly.  As  a  compensation 
for  the  visual  defect,  most  myopes  have  the 
power  of  using  their  convergence  in  excess  of 
their  accommodation,  just  as  a  hj^erope  has 
often  the  power  of  using  his  accommodation  in 
excess  of  his  convergence;  but  they  both  have 
to  pay  a  penalty  for  this,  the  liability  to  strain 
always  being  greater  when  either  effort  is  used 
in  excess  of  the  other.  The  "  fusion  supple- 
ment "  must  be  greater  than  in  emmetropia, 
and  the  greater  the  "  fusion  supplement "  the 
greater  the  fatigue  to  the  internal  recti ;  the  fatigue 
leads  to  "  insufficiency  "  of  the  muscles,  and 
matters  are  made  worse.  But  it  is  not  only 
the  excess  of  convergence,  but  the  excessive 
convergence  that  tends  to  produce  strain  and 
fatigue  of  the  internal  recti. 

It  is  undue  convergence  that  is  the  chief 
cause  of  myopia.  Myopia  is  hereditary  but 
rarely  congenital.  It  generally  first  appears 
between  the  ages  of  eight  and  ten  and  is  specially 
likely  to  occur  in  children  of  myopic  parents. 
A  bad  habit  of  reading  with  the  book  too  near 


the    eyes    from    bad    illumination    or  corneal 

nebulae  will  start  the  defect,   and  so  long  as 

excessive    convergence    is    maintained  so  long 
will  the  myopia  tend  to  increase. 

Symptoms  and  Diagnosis  of  Myopia — 

1.  Distant  objects  are  seen  indistinctly. 

2.  Xear  objects  seen  distinctly  and  the  near 

point  nearer  than  normal. 

3.  Acuteness  of  vision  often  lowered,  especi- 

ally in  high  myopia. 

4.  Latent  divergence  often  becoming  a  diver- 

gent strabismus. 

5.  Muscle  strain. 

6.  Eyeballs  sometimes  very  prominent. 

7.  Muscse  volitantes  complained  of. 

8.  Vitreous  opacities  often  present,  especially 

in  high  myopia. 

Sometimes  the  only  symptom  present  is 
indistinct  distant  vision,  and  this,  very 
often,  is  not  recognized  by  the  patient  as  a 
defect. 

The  Diagnosis  of  Myopia  by  Examination — 

Objective  Examination.  The  Ophthalmoscope : 
(1)  The  Indirect  Method. — The  disc  appears 
smaller  and  becomes  larger  on  withdrawing  the 
focus-glass.  In  high  myopia  the  fundus  is  seen 
(inverted)  without  the  focus-glass. 

(2)  Direct  Method. — The  fundus  is  only  seen 
clearly  when  concave  glasses  are  rotated  in  front 
of  the  sight  hole. 

Retinoscopy.  With  a  plane  mirror  the  shadow 
moves  "  against,"  and  mth  a  concave  mirror 
"  with,"  if  the  observer  be  beyond  the  patient's 
far  point.  With  the  observer  seated  one  metre 
from  the  patient,  the  measure  of  myopia  is  that 
concave  lens  which  gives  the  point  of  reversal, 
with  —  Id  added. 

Examination  with  Lenses  before  the  Test  Types. 
When  a  cycloplegic  is  used  the  patient  maj' 
require  a  slightly  stronger  lens  than  the  ob- 
jective examination  indicated.  Thus,  if  retino- 
scopy at  a  metre  from  the  patient  gives  us  the 
point  of  reversal  with  —  5,  we  call  the  amount 
of  defect  —  6,  and  before  the  types  the  patient 
may  prefer  —  6"5. 

Note  the  weakest  lens  that  gives  the  most 
distinct  vision  with  each  eye  separately,  and  then 
try  the  glasses  binocularly  when  binocular  vision 
exists,  as  sometimes  the  patient  will  accept 
and  prefer  a  sHghtly  weaker  glass. 

TREATMENT    OF    MYOPIA 

Early  Life.  Chiefly  preventive  in  earh-  life. 
Apparent  mj'opia  may  show  itself 

(a)  Due  to  cihary  spasm. 
(&)  In  high  hyperopia. 
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(c)  From  a  bad  habit  of  holding  near  work 
too  close  to  the  eyes,  sometimes  due  to 
defective  vision  caused  by  disease,  such 
as  corneal  nebulae  and  cataract. 

In  all  these  cases  the  true  error  is  revealed 
by  atropine,  wliich  should  always  be  used  in 
young  patients. 

The  preventive  treatment  consists  in  stopping 
excessive  or  prolonged  convergence.  Teaching 
the  young  should  be  done  mostly  by  demon- 
strations. The  seats  and  desks  should  be 
adjustable,  and  the  windows  of  the  schoolroom 
should  be  on  the  left  of  the  scholars.  No  near 
work  should  be  done  by  artificial  light. 

Even  in  the  nursery  the  toys  should  be  large 
— a  large  box  of  plain  bricks  is  one  of  the  best 
toys.  Tlireading  beads  and  all  small  close  work 
<hould  be  forbidden,  and  ?to  child  under  seven 
iiho  has  one  or  both  parents  myopic  should  be 
allowed  to  learn  to  write  or  draw. 

Having  ascertained  the  concave  glass  that 
corrects  the  myopia  of  each  eye  under  atropine, 
in  ({uite  young  patients  order  such  glasses  for 
constant  use ;  in  those  over  puberty  delay 
prescribing  until  the  effects  of  the  atropine  have 
passed  off — not  only  because  an  increase  of  '5 
may  very  distinctly  improve  vision,  but  because 
it  is  important  to  try  the  glasses  binocularly 
when  the  eye  is  in  the  normal  state.  It  is  too 
often  forgotten  that  the  eyes  are  not  single 
optical  instruments,  and  we  often  find  that  a 
iieaker  pair  of  concave  glasses  give  as  good 
vision  as  a  stronger  glass  used  monocularly. 

The  only  certain  method  of  arresting  the 
{progress  of  myopia  is  to  establish  a  normal 
state,  in  which  the  ciliarj^  muscle  is  strengthened 
Ijy  being  forced  to  work,  the  excess  of  con- 
\  ergence  over  accommodation  stopped,  and 
excessive  convergence  made  impossible,  and 
this  can  only  be  achieved  by  insisting  upon  the 
'onstant  use  of  the  glasses,  and  refusing  to  give 
weaker  ones  for  near  work.  The  patient  can 
see  his  near  A\ork  so  much  better  without  glasses 
that  we  may  have  some  trouble  at  first  in 
enforcing  this  treatment. 

Of  course  the  precaution  must  be  taken  of 
removing  the  glasses  when  rough  games  are 
being  ])layed. 

Adult  Life.  In  adults  the  treatment  of  mj^opia 
should  be  carried  out  in  the  same  manner, 
substituting  homatropine  for  atropine  in  those 
who  cannot  afford  the  time  from  work  that  the 
latter  entails. 

If  the  myopia  be  somewhat  high,  say  6  or 
over,  and  has  never  been  fully  corrected,  we 
may  have  to  give  glasses  for  near  work  To  or  2 
weaker,  but  the  patient  should  be  strongly 
advised  only  to  wear  these  on  special  occasions 
when  fine  work  is  being  done,  or  by  artificial  light. 

The   older   the   patient   and   the   higher   the 


myopia  the  more  difficult  will  it  be  for  him  to 
use  the  distance  glasses  for  near  work,  because 
his  accommodation  has  been  so  long  idle  that 
the  ciliary  muscle  is  considerably  atrophied. 

In  patients  of  thirty  years  of  age  and  up  to 
forty,  homatropine  should  be  used  when  prac- 
ticable. Over  forty  no  cycloplegic  is  required. 
If  the  patient  has  never  had  the  full  correction 
he  will  at  this  age  be  unable  to  read  with  his 
distance  glasses,  and  weaker  ones  must  be  given, 
preferably  in  the  form  of  bi-focals.  All  the  more 
will  this  be  the  case  when  he  arrives  at  forty  or 
forty-five,  the  emmetrope's  presbyopic  period. 
No  rigid  rule  should  be  observed,  l3ut  each  case 
should  be  treated  according  to  its  requirements. 

After  carefully  testing  the  patient  we  should 
find  his  working  near  point,  and  keep  more 
accommodation  in  reserve  than  would  be 
required  in  the  emmetrope,  because  the  ciliary 
muscle  is  weaker  (see  Presbyopia,  p.  1076). 

Some  adults  with  a  small  amount  of  myopia 
obstinately  refuse  to  wear  the  constant  cor- 
rection :  ladies  will  wear  lorgnettes  at  the 
theatre,  etc. ;  men  will  wear  a  monocle.  If  no 
astigmatism  be  present,  this  may  be  allowed,  so 
long  as  no  increase  in  the  myopia  takes  place, 
but  only  on  the  condition  that  the  patient  is 
re-examined  at  frequent  intervals. 

High  Myopia.  In  most  myopes  a  white  crescent — ■ 
the  myopic  crescent — is  observable  on  the  temporal 
side  of  the  disc,  although  it  may  not  be  limited  to  this 
part.  In  high  myopia  it  often  spreads  on  the  outer 
side  towards  the  macula.  It  is  very  often  limited  by 
a  ring  of  pigment.  This  crescent,  which  is  a  localised 
atrophy  of  the  choroid,  is  brought  about  by  the 
stretching  of  the  tunics  in  the  formation  of  the  posterior 
bulging  or  staphyloma  posticum  of  the  eyeball,  and  by 
the  tilting  of  the  disc.  The  dragged  or  tilted  disc  is 
very  characteristic,  and  becomes  deeply  cupped  in 
some  cases.  This  cupping  is  quite  distinct  from 
glaucomatovis  cupping,  in  that  it  is  most  marked  on 
the  nasal  side,  the  vessels  rising  up  and  dipping  down 
over  the  tilted  edge  in  a  very  characteristic  fashion, 
and  it  does  not  occupy  the  whole  area  of  the  disc. 

If  the  myopia  progress  the  changes  may  become 
general,  and  after  a  time  white  patches  of  choroidal 
atrophy,  with  masses  of  black  pigment  forming  their 
boundary,  are  scattered  all  over  the  fundus.  These 
changes  extend  to  the  vitreous,  causing  liquefaction  of 
that  body  and  subsequent  shrinking,  and  the  conse- 
quent loss  of  support  to  the  retina  may  end  in  detach- 
ment of  that  membrane.  Unfortunately,  very  often 
some  of  the  most  serious  changes  occur  at  the  macula, 
as  this  is  the  region  of  the  bulging,  and  haemorrhages 
and  consequent  atrophy  lead  to  a  result  as  disastrous 
as  the  detachment. 

Some  cases  of  high  mj^opia  have  been  termed 
"  malignant,"  and  it  is  very  probable  that  many  of 
them  ought  not  to  be  classed  under  myopia  at  all,  but 
that  the  myopia  is  only  a  symptom  of  a  disease 
attacking  the  eye. 

In  the  treatment  of  high  myopia  the  following 
special  points  should  be  observed. 

If  the  patient  does  not  "  accept  "  the  full 
correction  do  not  enforce  it,  but  give  a  weaker 
glass  and  hope  to  increase  the  strength  later. 
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that    of    the    greatest   and   that   of    the  least 
curvature. 


Fig.   25.- 


-Diagram  of  lines  at  right  angles  to  each 
other  seen  by  Astigmatic  Eye. 


If  two  lines  A  and  B  (Fig.  25,  a)  are  looked 
at  by  an  eye  with  marked  astigmatism  they 
cannot  both  be  distinct.  If  the  vertical  meridian 
is  the  defective  one,  A  will  appear  clear  and 
defined  because  the  "  spreading  out  "  of  the 
line  vertically  does  not  affect  its  definition, 
but  B  will  appear  blurred  because  it  is  "  spread 
out  "    vertically.     If    the    horizontal    meridian 


For  instance,    —  20  is  the  full  correction,  but 
the  strongest  glass  the  patient  will  accept  is 

perhaps  -  17.  The  bowl  of  a  spoon  is  an  exaggerated  example 

When  recent  fundus  changes  are  present  m   ,  of  an  astigmatic  surface,  the  curve  from  side  to 

young  patients  the  eyes   should  be  kept  under      side   being  much  greater  than  that  from  the 

atropme  for  a  long  period,  the  correcting  glasses      handle  to  the  tip  of  the  spoon. 

should  be  well  tinted,  and  a  country,  open-air  j 

life  should  be  ordered,  with  complete  cessation 

of  all  close  work  while  the  changes  are  active ; 

older  patients  should  be  Avarned  against  stoop- 
ing or  straining,  and  should  be  strongly  advised 

to  do  little,  if  any,  near  work.     In  all  these 

cases  so  much  depends  on  the  general  health 

that   it   is  wise  for  the  surgeon  to  place  them 

under  the  care  of  a  physician. 

When  any  fear  exists  as  to  the  possibility  of 

detachment  of  the  retina  ensuing,  the  patient 

should  be  especially  warned  against  riding  on 

horseback,   jumping,   or  doing   any  act  which 

may  jar  the  body. 

In  very  high  myopia   discission  of    the  lens 

is  sometimes  beneficial. 

SECTION   VI.— ASTIGMATISM 

Regular   Astigmatism. — So   far  we   have  been 

concerned  with  errors  of   refraction   that  Avere 

due  to  an  alteration  in  the  shape  of  the  eye 

as  a  whole,  the  antero-posterior  axis  being  too 

short   or  too  long — axial  ametropia.     Astig- 
matism is  an  error  due  to  alteration  in  the 

curvature  of  the  cornea  or  lens,  that  is,  it  is 

an  ametropia  of  curvature. 

If    a    stenopaic    slit    (Fig.   24)    be    placed 

before  an  eye  that  has  marked  astigmatism, 

and  if  it  be  rotated,  there  will  be  one  position 

in  which  vision  is  most  distinct  and  another 

position   at  right   angles  to   the  first  where 

vision  is  worst.     In  regular  astigmatism  the  Fig.  26.— Astigmatic  Fan. 

meridians  of  greatest  and  least  curvature — 

the   principal    meridians — are    always   at  right      is    the    defective    one,    the    lines    appear    as 

angles  to  each  other ;  the  meridians  in  between      in  c. 

these  have  a  greater  or  less  curvature,  according  Thus  if  the  "  Rising  Sun,"  or  Fan  or  Clock 

Face  (Fig.  26)  be  looked  at  by  an  astigmatic 
eye  the  lines  seen  most  distinctly  correspond 
to  the  meridian  that  is  most  defective. 

In  all  the  examples  in  Fig.  27  the  horizontal 
meridian  H  is  the  least  curved,  consequently  its 
focus  H'  is  behind  V,  the  focus  of  the  vertical 
meridian.  The  interval  between  V  and  H', 
i.  e.  between  the  focal  points  of  the  principal 
meridians — is  called  the  "  focal  interval  of 
Sturm,"  and  represents  the  amount  of 
astigmatism. 

When  the  horizontal  meridian  is  the  least 
curved,  as  in  Fig.  27,  the  astigmatism  is  called 
"  direct  "  (or  astigmatism  according  to  the  rule). 
When  the  horizontal  meridian  is  the  most 
curved  the  astigmatism  is  styled  ' '  inverse  ' ' 
(or  astigmatism  against  the  rule). 
The  vision  of  an  astigmatic  person,  when  the 


Fig.   24. — Disc  with  Slit  Aperture. 

as  they  are  nearer  to  the  former  or  to  the 
latter.  The  meridian  exactly  between  the  two 
(corresponding  to  an  angle  of  45°  if  the  meridians 
of  greatest  and  least  curvature  are  vertical  and 
horizontal)  has  its  focus  point  exactly  between 
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astigmatism  is  sufficiently  high  to  cause  a  defect 
of  vision,  is  different  from  that  of  the  defective 
vision  of  the  hyperope  or  myope.  Objects 
may  not  appear  bkirred  generally,  but  only  in 
parts;  lines  are  lengthened  or  broadened,  and 
circles  appear  elliptical.  He  may  be  able  to 
read  some  letter  in  ;.; ,  but  even  in  line  y «  ^^  }^^y 
not  read  all  correctly;  he  supplies  the  visual 
deficiency  by  guessing. 


5t-mplf 


Hup  Aitiy 


Compound 


Simpte  Muop.Aitiij  Compound 


Mined  A<,tta 


Fig.  27. — Diagrams  of  varieties  of  Astigmatism. 

V,  Rays  passing  through  the  vertical  meridian;  H,  rays 
passing  through  the  horizontal  meridian. 

Varieties  of  Regular  Astigmatism  (Fig.  27) : 

v„,;.»..    f  i  ..:  ....ntirn        Refraction  of  the  Pcsitioii  of  the 

\anet>  ..f.Ast.giuati.m.     PHncipal  Meridians.  Princii.al  Focus. 

1.  Hyperopic  Astigmatism — 

(Emmetropic. 
\  Hyperopic. 


(a)  Simple. 


On  the  retina. 
Behind       the 
retina. 

(6)  Compoimd.     Both  hj^jeropic.   Both     behind 

the  retina, 
one  being 
nearer  than 
the  other. 


2.  IMyopic  Astigm.\tism — 
(o)  Simple. 


(  Emmetropic. 
(  Myopic. 


(6)  Compound.     Both  myopic. 


.•5.  Mixed  Astigma-      (  Hj'peropic. 
tism.  \  Myopic. 


On  the  retina. 

In  front  of  the 
retina. 

Both  in  front 
of  the  re- 
tina, one 
nearer  than 
the  other. 

Behind       the 

retina. 
In  front  of  the 

retina. 


When  the  meridians  are  exactly  oblique — i.  e. 
at  an  angle  of  45°  or  135° — this  is  called  "  obhque 
astigmatism." 

Symmetric  Astigmatism  is  when  the  axis  of 
the  principal  meridian  in  each  eye  is  identical ; 
and  Asymmetric  Astigmatism  is  the  reverse. 

Homonymous  Astigmatism  is  when  the  axes 
of  the  principal  meridians  in  each  eye  are  more 
or  less  parallel. 

The  Seat  of  Astigmatism. — In  regular  astig- 
matism the  seat  is  chiefly  in  the  cornea,  due  (1) 
to  congenital  malformation  of  the  cornea,  often 
traced  to  heredity ;  or  (2)  to  acquired  alteration 
in  the  curves  of  the  cornea,  produced  by  opera- 
tions or  inflammation  of  the  cornea ;  or  (3)  to 
pressure  from  tumours  in  the  lid. 

Transient  astigmatism  can  be  produced  by 
pressure  on  the  eye  with  the  finger,  or  by  con- 
traction of  the  lids  or  the  extra-ocular  muscles. 
Congenital  corneal  astigmatism  is,  more  or  less, 
stationary  through  life;  acquired  astigmatism 
is  reduced  by  time. 

Even  in  the  normal  eye  there  is  a  certain 
amount  of  "  physiological  "  astigmatism,  but 
so  small  that  it  can  be  ignored. 

The  lens  may  also  be  the  seat  of  astigmatism, 
which  may  be  "  static  "  or  "  dynamic." 

The  static  lenticular  astigmatism  is  generally 
small  in  amount,  and,  being  in  the  same  meri- 
dian, adds  itself  to  that  of  the  cornea,  increasing 
the  total  astigmatism  of  the  eye;  occasionally 
it  is  the  reverse  of  that  of  the  cornea,  and  so 
corrects  it. 

Dynamic  Lenticular  Astigmatism  is  nearly 
always  corrective,  and  is  the  opposite  of  that 
of  the  cornea.  It  is  produced  by  an  unequal 
contraction  of  the  ciliary  muscle,  and  is  a  most 
potent  factor  in  causing  eyestrain. 

This  lenticular  astigmatism  is  very  small, 
probably  rarely  higher  than  *5,  so  that  it  can 
only  neutralize  a  low  degree  of  astigmatism  of 
the  cornea.  When  astigmatism  is  pronounced, 
the  ciliary  muscle  does  not  attempt  to  correct 
it,  consequently  acuity  of  vision  is  below  normal 
and  radiating  lines  are  not  aU  seen  with  equal 
distinctness,  but  this  is  probably  the  only 
symptom.  On  the  other  hand,  when  the 
astigmatism  is  quite  small  in  amount  (and  this 
is  the  commonest  condition)  vision  appears  to 
be  perfectly  normal,  even  better  than  normal 
in  some  cases ;  but  this  patient  suffers  from 
some  complaint — very  often  quite  remote  from 
the  eyes — and  this  complaint,  which  is  a  m,anijes- 
tation  of  eyestrain,  may  take  the  form  of 
any  functional  trouble  and  is  the  result  of 
this  meridional  asymmetrical  accommodation.  It 
naturally  follows  that  low  errors  of  astigmatism 
can  only  be  diagnosed  by  employing  a  cyclo- 
plegic,  and  therefore  this  latter  method  should 
never  be  omitted  in  any  case  where  the  presence 
of    astigmatism    is    suspected.     It    practically 
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comes  to  this,  that  no  report  on  any  case  under 
forty-five  is  of  any  value  to  the  physician  if  a 
cycloplegic  has  not  been  used  (see  Eyestrain). 

The  Measurement  of  Astigmatism  is  now 
generally  made  by :  (1)  Retinoscopy,  (2)  the  final 
trial  of  spherical  and  cylindrical  glasses  on  the 
patient  placed  six  metres  from  the  type.  (The 
ophthalmometer,  which  is  especially  useful  in 
measuring  small  errors  of  astigmatism,  is  an 
expensive  instrument  and  consequently  not 
much  in  general  use.  The  best  model  is  that 
made  by  Meyrowitz.) 

The  estimation  of  astigmatism  by  direct 
ophthalmoscopy  is  not  to  be  depended  on  for 
low  errors  and  is  rarely  used. 

Retinoscopy  is  especially  helpful  in  mixed 
astigmatism. 

The  patient  should,  if  possible,  be  under  the 
influence  of  a  cycloplegic ;  in  fact  there  is  no 
refractive  error  in  which  cycloplegics  are  of 
such  paramount  importance  as  in  astigmatism 
of  a  small  amount.  The  ciliary  muscle  has 
formed  a  bad  habit  (of  which  the  patient  is 
often  quite  unconscious),  and  only  gives  up 
this  habit  when  forced  to  do  so  by  being 
paralyzed. 

Cylindrical  lenses  correct  regular  astigmatism 
of  the  cornea,  and  when  the  error  is  small  do 
the  work  that  the  ciliary  muscle  has  been  doing 
at  so  great  a  cost  to  the  nervous  system. 

Armed  with  the  knowledge  of  the  refraction 
of  the  principal  meridians  and  the  direction  of 
the  axes,  the  final  test  is  very  easy. 

In  hyperopic  and  myopic  astigmatism  the 
difference  between  the  two  meridians  represents 
the  strength  of  the  cylinder,  and  the  spherical 
glass  is  represented  by  the  refraction  of  the 
weakest  meridian.  The  axis  of  the  cyclinder 
is  in  the  direction  of  the  meridian  of  least 
refraction.  Thus,  when  the  horizontal  meridian 
is  —  4,  and  the  vertical  —  6,  we  take  a  cyclinder 
—  2,  place  its  axis  to  correspond  with  the  least 
ametropic  meridian — that  is,  horizontal — and 
combine  it  with  a  spherical  glass  —  4. 

In  mixed  astigmatism  the  selection  of  the 
glasses  is  a  little  more  complicated.  The 
difference  in  refraction  of  the  two  meridians 
equals  the  amount  of  astigmatism.  Supposing 
the  horizontal  is  +  3,  and  the  vertical  —  2, 
the  amount  of  the  astigmatism  is  5.  We  can 
use  either  a  concave  cylinder  and  convex  sphere 
or  vice  versa,  and  sometimes  it  is  as  well  to  try 
both  kinds,  as  one  may  be  preferred.  Let  us 
in  this  case  take  a  —  5  cylinder,  and  place  it  in 
the  trial  frames  with  the  axis  horizontal  (*'.  e. 
at  right  angles  to  the  myopic  meridian),  and 
correct  the  hyperopia  with  a  +  3  sphere.  When 
the  patient  recovers  from  the  cycloplegic  this 
sphere  wiU  have  to  be  reduced  to  +  2,  or  even 
+  1*5.  As  a  general  rule  it  is  best  to  choose 
the  cylinder  that  corrects   the  most  defective 


meridian.  For  instance,  the  vertical  meridian 
is  —  1,  and  the  horizontal  +  4.  Here  select 
a  +  5  cylinder,  set  vertically,  combined  with 
a  —  1  sphere,  which  may  have  to  be  strengthened 
to  —  1-5,  when  the  cycloplegic  has  passed  oft'. 

The  optician  should  be  instructed  to  set  the 
concave  glass  next  the  eye,  in  order  to  obtain 
a  periscopic  effect. 

The  rule  in  mixed  astigmatism  is :  The 
cylinder  represents  the  difference  between  the 
two  meridians,  with  its  axis  at  right  angles  to 
the  meridian  whose  sign  it  corresponds  to,  and 
the  spherical  glass  should  be  the  value  of  the 
meridian  whose  sign  is  the  opposite  of  the 
cylinder. 

Sometimes  in  a  difficult  case  the  stenopaic 
slit  (Fig.  24)  is  useful.  When  placed  in  the 
trial  frame,  the  other  eye  being  excluded, 
the  patient  when  looking  through  this  slit  sees 
only  rays  passing  through  the  meridian  corre- 
sponding to  the  slit ;  all  other  rays  are  excluded, 
and  the  glass  in  front  of  this  slit  that  gives  the 
best  vision  represents  the  refraction  of  this 
meridian.  The  slit  is  then  turned  round  at  right 
angles,  and  the  refraction  of  the  other  meridian 
is  taken.  The  difference  between  the  two 
meridians  is  the  amount  of  astigmatism,  and 
the  value  of  the  cylinder  that  will  have  to  be 
employed  to  correct  the  defect. 

Treatment.  In  testing  the  patient  under  a 
cycloplegic  six  metres  from  Snellen's  type  with 
the  trial  glasses,  we  may  have  to  alter  the  various 
glasses,  sphericals  or  cylindricals  we  expected  to 
employ,  to  get  the  best  result,  and  the  best 
position  of  the  axis  of  the  cylinder  may  be  a 
few  degrees  different  from  what  the  retinoscopy 
or  the  ophthalmometer  indicated ;  but  we  must 
remember  that  the  subjective  examination 
must  always  have  the  "  last  word,"  the  objective 
examination  being  our  guide,  and  never  our 
master. 

The  astigmatism  should  always  be  fully 
corrected,  and  when  the  patient  has  recovered 
from  the  cycloplegic  neither  the  power  nor  the 
axis  of  the  cylinder  should  be  altered,  although 
we  may  have  to  deduct  from  or  add  to  the 
spherical  lens.  The  exceptions  to  this  rule  are 
few,  and  are  as  follows  :  (1)  In  children  under 
seven  years  of  age,  when  the  astigmatism  is  less 
than  "5,  no  cylinder  need  be  ordered  if  no 
symptom  of  eyestrain  be  present ;  (2)  in  patients 
over,  say,  forty  years  of  age,  who  have  never  had 
their  astigmatism  corrected  and  who  require 
a  high  cylinder,  as  this  latter  may  give  dis- 
comfort at  first  a  sHght  reduction  may  be  made 
in  the  power,  but  the  full  correction  should  be 
given  as  soon  as  possible  later. 

In  examining  patients  for  astigmatism,  atro- 
pine should  be  previously  used  up  to  the  age  of 
twenty-five,  and  even  up  to  the  age  of  thirty- 
five,  it  a  low  error  is  suspected;  homatropine 
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is  sufficient  for  older  patients;  after  fifty  no 
cycloplegic  is  necessary. 

In  ordering   cylinders  be  careful  to  indicate 
accurately  the  axis.     If  this  is  done  by  simply 


30 
Fig.  28. — Method  of  marking  Axes  of  Cylinders. 

writing  down  the  degrees  a  mistake  may  occur, 
as  there  is  no  uniformity  at  present  in  the 
numbering  of  the  trial  frames  or  prescription 
forms.  (The  International  Ophthalmic  Congress 
at  Naples,  1901),  suggested  that  the  nasal 
extremities  of  the  horizontal  line  should  be 
zero,  the  temporal  extremities  180°,  and  the 
vertical  line  90°,  but  this  has  not  yet  been 
universally  adopted.)  The  simplest  method  is 
to  indicate  the  axis  in  degrees  from  the  vertical 
or  the  horizontal,  as  in  Fig.  28,  or  on  an  optician's 
form,  or,  better  still,  on  a  form  engraved  or 
stamped  on  the  paper,  as  in  Fig.  29. 


Fig.  29. — Form  for  marking  Axes  of  Cylinders. 

Note. — So  important  is  it,  A\hen  treating 
^mall  errors  of  astigmatism,  to  correct  even  the 
smallest  amount,  that  the  trial  case  should  be 
fitted  with  cylinders  representing  fractions  of 
•12  up  to  1  D — i.  e.  in  addition  to  '25,  "50,  "75, 
there  should  also  be  -12,  -37,  -62,  and  -87 
cylinders. 

Irregular  Astigmatism. — Physiological  irregular 
astigmatism  is  present  in  all  lenses.  It  is 
due  to  separate  sectors  of  the  lens  having  a 
different  refractive  power,  and  is  infinitesimal 
in  amount.  It  is  this  condition  which  causes 
a  bright  star  to  appear  as  a  radiating  figure 
instead  of  a  bright  point. 

Sometimes  the  refractive  power  of  the 
separate  sectors  of  the  lens  is  so  great  that  several 
images  of  a  point  are  formed,  and  it  is  in  this 
way  we  get  monocular  polj^opia  in  incipient 
cataract. 

Irregular  Astiymatism  in  the  Cornea  may  be 
considerable,  and  is  generally  the  result  of 
disease,  such  as  ulcers,  nebulae,  wounds,  and 
conical  cornea.  It  is  due  to  a  difference  in 
curvature  in  different  parts  of  the  same  meridian, 
and  often  produces  distortion  of  objects,  which 
regular  astigmatism  rarely  does. 

With  retinoscopy  there  is  no  definite 
f^liadow,  or,  if  it  be  present,  it  behaves  in  an 


irregular  manner,  and  glasses  produce  no 
definite  and  regular  effect. 

Treatment.  Place  before  the  eye  in  a  trial 
frame  an  opac^ue  disc  with  a  small  central 
opening,  shift  the  position  of  the  opening,  and 
also  place  up  different  lenses.  If  vision  be 
improved,  prescribe  stenopaic  spectacles,  with 
the  lens  if  indicated ;  and  if  the  opening  be 
eccentric,  specify  the  amount  of  decentring. 

In  conical  cornea  this  treatment  is  sometimes 
beneficial,  but,  unfortunately,  in  most  cases 
the  spectacle  treatment  of  irregular  astigmatism 
is  useless. 

SECTION    VII.— PRESBYOPIA 

The  Influence  of  Age  upon  the  Accommodation. — 

Presbyopia.  The  amplitude  of  accommodation 
diminishes  with  age. 

At  the  age  of  ten  years  the  average  emmetrope's 
near  point  is  7   cm.  from  the  eye,  and  his  far 
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Fig.   30. — Showing  the  range  of  accommodation 
an  Emmetrope  at  different  ages  (Bonders). 
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point  being  at  "  infinity,"  his  amplitude  of 
accommodation  is  14  D  (in  Fig.  30,  in  the  first 
column  on  the  left,  there  are  fourteen  divisions 
between  p  and  r),  whereas  at  the  age  of  thirty 
his  near  point  has  receded  to  14  cm.,  and  his 
amplitude  of  accommodation  is  then  only  7 — 
that  is,  in  twenty  years  he  has  lost  half  of  his 
accommodative  power. 

At  the  age  of  forty  his  near  point  has  receded 
to  22  cm.  according  to  the  above  diagram,  but 
Bonders  rather  over-estimated  the  amount  of 
decrease,  and  the  average  age  for  p  to  recede  to 
22  cm.  is  forty-five. 

These  remarks  are  good  for  whatever  the 
static  refraction  of  the  eye  may  be  if  the  error 
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is  corrected  before  ascertaining  p.  In  all  cases 
r  remains  stationary  until  about  the  age  of  fifty- 
five,  when  it  begins  to  move  downwards,  and 
this  is  called  acquired  hyperopia.  The  loss  of 
accommodation  is  due  to  diminished  elasticity 
of  the  lens  and  in  later  years  is  accompanied 
by  a  loss  of  homogeneousness  and  transparency 
both  of  the  lens  and  vitreous.  As  the  lens 
reflects  more  light  it  often  gives  a  false  idea  of 
cataract. 

An  individual  may  be  said  to  have  arrived 
at  the  presbyopic  period  when  he  finds  that  he 
cannot  do  his  near  work  for  any  length  of  time 
without  discomfort  or  some  sj'mptom  of  strain. 
A  long-armed  man  who  does  very  little  near 
work  may  not  require  glasses  until  the  age  of 
fifty,  whereas  a  seamstress,  with  the  same 
refraction  and  of  the  same  age,  may  have  had 
to  take  to  glasses  five  years  earlier. 

The  recognition  of  presbyopia  is  not  difficult. 
The  patient  has  to  hold  his  book,  when  reading, 
farther  away  than  he  has  been  accustomed  to, 
especially  by  artificial  light,  the  figures  3,  5  and 
8  become  confused,  n  and  u  are  difficult  to 
distinguish,  and  in  most  cases  distant  vision 
is  unaltered. 

When  a  patient  whose  near  point  has  receded, 
say,  to  33  cm.,  attempts  to  read  or  work  at 
that  distance  for  any  length  of  time,  symptoms 
of  eyestrain  will  be  sure  to  supervene. 

■■  Obscurations,"  that  is  a  fading  away  of  the 
print  while  reading,  due  to  fatigue  of  the  ciliary 
muscle,  is  a  very  common  symptom. 

Treatment.  A  cycloplegic  is  rarely  necessary 
(except  in  isolated  cases  where  our  results  are 
unsatisfactory  or  we  wish  to  examine  the  lens 
for  cataract).  We  first  ascertain  the  distant 
correction,  and  then  the  near  point  of  distinct 
vision  and  the  most  comfortable  distance  for 
reading  or  working.  Suppose  distant  vision 
is  normal  and  the  punctum  proximum  is  28  cm., 
and  the  distance  at  a\  hich  the  patient  wishes  to 
read  is  33  cm.,  his  amplitude  of  accommodation 
is  -y^  =  3'5 ;  to  avoid  fatigue  he  must  not  use 
the  whole  of  this,  but  must  keep  about  one-third 
in  reserve.  Let  him  have  1'5  in  reserve;  this 
leaves  him  2  available  accommodative  power, 
and,  as  he  requires  3,  we  supply  the  deficit  by 
giving  him  +  1  glasses. 

The  treatment,  simple  as  it  appears,  is  not 
always  successful,  because  the  accommodative 
power  varies  with  the  individual,  and  when  it  is 
weak  a  greater  reserve  has  to  be  left.  We 
generally  find  that  an  emmetrope  of  about 
forty-eight  requires  a  reading  glass  of  +  1,  and 
an  additional  +  1  for  every  five  years. 

When  ametropia  is  present  the  distance 
correction  must  be  ascertained,  and  the  pres- 
byopic glasses  added  to  it ;  thus  if  the  distance 
glass  is  +  2,  and  an  addition  of  +  1*5  is  re- 
quired for  reading,  the  reading  glass  is  -f  3-5 ; 


if  the  distance  correction  is  —  4,  and  an  addition 
of  -f  2  is  required  for  reading,  the  reading  glass 
is  —  2.  When  astigmatism  is  present  the 
correcting  cylinder  must,  of  course,  be  added. 

In  such  cases,  as  glasses  are  required  both  for 
distance  and  reading  they  are  best  prescribed 
in  the  form  of  bi-focals  (see  below).  Whatever 
the  age  of  the  patient  it  is  rarely  necessary  to 
add  more  than  3  to  the  distance  glass.  Should 
the  patient  require  a  stronger  reading  glass  for 
evening  use,  they  may  be  given  as  separate 
reading  glasses. 

Bi-focals  should  be  prescribed  for  all  patients 
\\ho  have  the  slightest  error  of  refraction  in 
addition  to  their  presbyopia,  if  they  show  any 
sign  of  eyestrain  or  nerve  waste.  On  the  other 
hand,  those  who  live  an  open-air  life,  whose 
distant  vision  is  practically  normal,  and  who 
enjoy  good  health,  may  be  allowed  to  have 
reading  glasses  only. 

As  an  alternative  to  bi-focals,  the  reading 
"  addition  "  may  be  mounted  in  pince-nez  or 
"  hook  fronts,"  to  be  worn  in  front  of  the  dis- 
tance glasses  when  reading. 

When  so-called  '"  music  "  glasses  for  near 
work  at  arm's  length  are  required,  they  should 
be  + 1  or  -f  1"5  weaker  than  the  reading  glasses. 

SECTION    VIII.— ANISOMETROPIA    AND 
APHAKIA 

Anisometropia  is  a  condition  in  Avhich  the 
refraction  of  the  two  eyes  is  different.  A 
difference  in  refraction  in  the  two  eyes  is  more 
often  met  with  than  absolute  equality,  and 
in  astigmatism  it  is  very  common  to  find  a 
difference  of  "25  or  -50  between  them. 

Every  possible  combination  may  exist — 

1.  One  eye  may  be  emmetropic,  and  the  other 
ame  tropic. 

2.  Both  eyes  may  be  ametropic — 

(a)  The   same   variety   of   ametropia,    but 

unequal  in  degree ; 
(6)  Different    varieties    of    ametropia,    one 

eye  myopic,  and  the  other  hyperopic ; 

this  variety  is  sometimes  called  "  anti- 

metropia." 

Except  when  it  is  the  consequence  of  an 
operation,  loss  of  lens,  etc.,  anisometropia  may 
be  regarded  as  congenital,  and  attributable  to 
the  unequal  development  of  the  eyes. 

The  difference  in  the  refraction  of  the  two 
eyes  may  be  very  great,  and  is  then  often 
associated  with  marked  asymmetry  of  the  face ; 
a  difference  of  10  dioptres  has  been  recorded. 

Varieties  of  Anisometropia. — There  are  three 
varieties  of  anisometropia — 

1.  Simultaneous  binocular  vision  exists. 

2.  The  eyes  are  used  alternately. 

3.  One  of  the  eyes  is  permanently  excluded. 
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Treatment.  Anisometropia  is  a  very  prolific 
cause  of  eyestrain  and  when  small  in  amount 
should  always  be  corrected. 

1.  Where  binocular  vision  exists  the  treatment 
varies  considerably.  In  quite  young  patients, 
unless  the  difference  between  the  eyes  is  very 
great,  the  full  correction  of  each  eye  should 
be  ordered.  In  older  patients  we  must  try 
the  binocular  elTect  before  prescribing  glasses. 
The  full  correction  in  each  eye  is  especially 
indicated  when  marked  symptoms  of  eyestrain 
exist,  and  in  these  cases,  although  the  treatment 
may  be  complained  of  at  first,  the  discomfort 
often  disappears  in  a  few  weeks  and  eventually 
the  symptoms  of  eyestrain  disappear.  On  the 
other  hand,  patients  who  have  lived  many 
years  without  having  their  anisometropia  cor- 
rected have  become  so  accustomed  to  the 
condition  that  the  removal  of  it  is  irksome. 

Place  the  proper  correction  in  front  of  each 
eye,  and  try  the  binocular  effect;  if  this  is 
unsatisfactory,  take  off  a  little  from  the  stronger 
glass  or  add  a  little  to  the  Aveaker,  or  do  both. 
Sometimes  the  patient  prefers  the  same  cor- 
rection in  both  eyes,  and  this  correction  is 
weaker  than  that  required  by  the  more  ametropia 
eye.  For  instance,  suppose  the  right  eye  is 
emmetropic  and  the  left  hyperopia  to  the  extent 
of  2  D,  we  try  first  a  plane  glass  in  front  of  the 
right  and  -f  2  in  front  of  the  left ;  if  this  causes 
discomfort  we  may  try  a  +  "5  in  front  of  the 
right  and  4-  1-5  in  front  of  the  left.  If  this  is 
still  uncomfortable  we  try  -f  1  in  front  of  both 
eyes.  No  definite  rule  can  be  laid  down ;  each 
case  should  be  treated  according  to  its  require- 
ments and  the  patient's  sensations. 

When  the  correction  has  been  found  under  a 
cycloplegic  deduct  a  httle  more  from  the 
more  ametropia  eye  and  a  little  less  from  the 
other. 

2.  When  the  eyes  are  used  alternately  if  eye- 
strain be  not  present,  glasses  may  not  be  needed. 
Although  binocular  vision  is  absent,  advantages 
are  present,  and  sometimes  neither  accommoda- 
tion nor  convergence  are  necessary. 

If  eyestrain  is  present  both  eyes  must  be 
corrected.  If  both  eyes  are  hyperopia  prescribe 
for  both  the  stronger  glass,  and  if  both  are 
myopia  give  the  Aveaker  for  iDoth.  Never  alter 
the  cylinder  unless  it  be  very  high  in  one  eye, 
in  which  case  a  sliglit  reduction  may  be  made. 

3.  One  eye  is  permanently  excluded  : — When 
the  difference  between  the  eyes  is  great,  the 
more  defective  eye  is  little  used,  and  tends  to 
become  amblyopic,  if  it  is  not  so  already.  In 
such  cases  we  nuist  give  each  eye  its  proper 
correction,  and  instruct  the  patient  to  practise 
the  amblyopia  eye  by  totally  excluding  vision 
with  the  good  eye  by  covering  it  with  a  patch 
for  a  certain  time  every  day.  In  "  amblyopia 
ex  anopsia  "  occurring  in  young  patients  with 


convergent  strabismus,  this  treatment  is  often 
most  satisfactory. 

Monocles  may  be  prescribed  if  astigmatism 
is  absent. 

Presbyopia  and  Anisometropia. — When  presby- 
opia is  present  with  anisometropia  we  should, 
whenever  possible,  prescribe  bi-focal  glasses. 
The  lower  or  reading  section  must  be  found 
by  the  same  kind  of  trial  as  we  made  for 
the  distant  correction.  It  does  not  follow  that 
the  same  addition  is  given  to  each  eye.  For 
instance,  one  eye  has  a  hyperopia  of  2  and  the 
other  of  4,  and  the  patient  is  fifty-two ;  we  should 
try  -|-  4  and  -f  6  for  reading,  or,  if  this  be  not 
comfortable,  -f  4-5  and  +  5  5,  or  -f  5  in  both 
eyes. 

When  the  patient  has  only  one  eye  and  glasses 
are  required  for  distance  and  reading,  they  may 
be  prescribed  in  the  form  of  reversible  pince-nez 
or  spectacles,  the  distant  correction  being  on 
one  side  and  the  reading  on  the  other. 

Aphakia. — This  is  a  condition  of  the  eye  in 
which  rays  of  light  entering  the  eye  do  not  pass 
through  the  lens  (on  account  of  its  dislocation 
or  removal). 

If  the  eye  were  originally  emmetropic,  +  11  or 
+  12  placed  in  front  of  it  should  supply  the 
place  of  the  lens. 

When  the  eye  is  ametropia  the  approximate 
glass  required  is  half  the  original  error  added  to 
+  11.  (For  instance,  before  losing  the  lens  the 
patient  had  a  myopia  of  6;  #  +  11  =  8.)  If 
the  refraction  of  the  eye  before  removal  of  the 
lens  was  —  22  probably  no  glass  is  required 
afterwards. 

As  all  the  accommodation  is  lost  through  the 
removal  of  the  lens,  the  convex  glass  has  to  be 
increased  in  strength  for  near  work,  according 
to  the  distance  of  the  near  work  from  the  eye ; 
thus,  if  33  cm.  is  the  spot  required  at  which 
to  read,  +  3  must  be  added ;  and  if  25  cm.  is 
the  distance,  +  4  must  be  added.  After 
cataract  extraction  there  is  almost  always  a 
large  amount  of  inverse  astigmatism,  and  a 
+  cylinder  of  1  to  2  d,  placed  horizontally,  or 
nearly  horizontally,  will  probably  be  required. 
This  inverse  astigmatism  is  generally  fairly 
high  immediately  after  the  operation,  and 
gradually  diminishes  during  a  period  of  t\A'o  or 
three  months. 

SECTION  IX.— EYESTRAIN 

Eyestrain  may  be  defined  as  a  symptom  or 
group  of  symptoms  produced  by  the  correction 
or  attempt  at  correction  by  the  ciliary  muscle 
of  an  error  of  refraction,  or  as  a  want  of  balance 
between  the  external  muscles  of  the  eye. 
Where  gross  errors  exist,  either  in  the  refraction 
or  in  the  muscular  equilibrium,  the  patient 
cannot    correct,    and    consequently    makes    no 
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attempt  to  correct,  the  defect,  and  eyestrain  is 
not  produced.  The  smaller  the  error,  the  more 
likely  is  eyestrain  to  be  present,  and  also, 
unfortunately  for  the  patient,  the  more  likely 
is  it  to  be  overlooked. 

The  symptoms  of  eyestrain  may  be  grouped 
under  three  headings — 

1.  Manifestations  on  the  eye  and  lids. 

2.  Peripheral  irritation. 

3.  Nerve  exhaustion. 

1.  Manifestation   of   eyestrain   on  the   eye   and 

lids. — Eyestrain  renders  the  parts  specially 
receptive  to  infective  germs,  consequently 
blepharitis,  ulcers,  iritis  and  cyclitis,  may  have 
eyestrain  as  a  predisposing  cause.  Glaucoma 
and  cataract  have  also  been  traced  to  eyestrain. 

2.  Peripheral  Irritation — 

(a)  With  pain  : — Any   form   of  headache, 

migraine  or  neuralgia  may  be  traced 
to  eyestrain,  headaches  being  quite 
the  commonest  manifestation. 

(b)  WitJiout    pain  : — Epileptiform    attacks 

and  choreiform  movements  of  the 
facial  muscles  are  often  cured  by 
removing  eyestrain. 

3.  Nerve-waste,  Neurasthenia,  "  Brain-fag." — 
A  person  with  a  low  degree  of  astigmatism,  or 
with  anisometropia,  or  want  of  balance  of  the 
ocular  muscles,  during  aU  his  waking  hours  is 
sending  down  impulses  to  the  eye  to  correct  the 
defect,  and  when  he  starts  on  near  work  he 
starts  with  a  big  deficit,  and  further  strain 
results.  This  must  mean  great  waste  of 
nervous  energy.  Almost  any  functional  nerve 
trouble  may  be  due  to  eyestrain. 

Insomnia  is  a  common  symptom. 

The  nerve-waste  may  lead  to  the  alcoholic  or 
drug  habit,  while  if  taken  in  time  may  be  cured 
by  removal  of  the  eyestrain. 

The  chief  reason  why  the  eyes  are  so  seldom 
suspected  of  being  the  cause  of  neurasthenia, 
brain-fag  and  the  different  varieties  of  func- 
tional nervous  troubles,  is  that  the  majority 
of  patients  have  either  good  sight  or  they  are 
already  wearing  glasses  which  only  partially 
correct  their  refractive  errors. 

SECTION  X.— HETEROPHORIA 

In  ideal  binocular  vision  the  visual  axes  are 
parallel  when  the  eyes  are  at  rest  (Fig.  31  A),  and 
when  the  eyes  accommodate  for  a  point  P  (Fig. 
31  A)  both  eyes  converge  to  that  point.  In 
normal  vision  if  we  destroy  the  possibility  of 
fusion,  convergence  lags  behind  accommodation , 
and,  instead  of  converging  for  P,  the  visual  axes 
are  in  the  direction  E  A  (Fig.  31  B)  the  differ- 
ence between  A  and  P  being  the  "  fusion  supple- 
ment."    If  the  position  of  rest  is  one  of  diver- 


gence (Fig,  31  C),  A  is  further  removed  from  P 
and  the  fusion  supplement  is  larger.  This 
divergence  at  rest  means  that  the  internal  recti 
are  insufficient  to  produce  parallelism  without 
active  muscular  contraction  which  the  demand 
for  binocular  vision  necessitates  during  all  the 
waking  hours;  hence  the  muscles  are  never  at 
rest,  and  when  the  necessity  for  convergence 
arises,  the  interni  start  with  a  deficit  of  power. 
The  constant  using  up  of  part  of  the  convergence 
power  fatigues  the  internal  recti  muscles,  and 
the  positive  part  of  the  amplitude  of  conver- 
gence will  be  found  very  much  diminished. 
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Fig.   31. — Diagram  showing  the  positions  of  the  Visual 
Axes  at  rest  and  during  convergence. 

The  amplitude  of  convergence  may  be  quite 
up  to  the  average,  but  if  the  positive  part  of  it 
is  too  small,  this  indicates  the  presence  of 
insufficiency  of  the  internal  recti  and  the  liability 
to  eyestrain. 

"  Insufficiency  "  of  a  muscle  implies  that  the 
muscle  is  relatively  weaker  than  its  opponent, 
so  that  in  static  and  dynamic  vision  extra 
impulses  have  to  pass  to  that  muscle  in  order 
to  produce  perfect  fusion. 

An  insufficient  muscle  is  not  necessarily  weak. 
Absolute  weakness  of  a  muscle  is  termed  "  in- 
efficiency." 

Insufficiency  may  be  present  in  any  of  the 
muscles.  If  the  visual  axes  at  rest  are  converg- 
ent, the  external  recti  muscles  are  insufficient 
to  produce  parallelism  (Fig.  31  D).  If  one 
muscle  by  spasm  or  preponderance  over  its 
opponent  prevents  the  eyes  from  assuming  the 
normal  position  when  at  rest,  there  is  liability 
to  fatigue  and  eyestrain;  whether  it  manifests 
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itself  or  not  (there  are  a  large  number  of  cases 
of  insufficiency  which  never  produce  any  symp- 
toms) depends  entirely  on  the  amount  of  in- 
sufficiency and  the  nervous  condition  of  the 
individual. 

Varieties  of  Heterophoria. — 

Orthophoria  visual  axes  parallel,  and  lying 
in  the  same  horizontal  plane. 

Heterophoria  ==  visual  axes  not  parallel  or  not  in 
the  same  liurizontal  plane;  divided  into  : 

1.  Exophoria.     Tiie  eyes   tend  to  turn  out; 

insufficiency  of  the  interni. 

2.  Esophoria.      The   eyes    tend   to   turn    in; 

insufficiency  of  externi. 

3.  Hyperphoria.     One  eye  tends   to  be  on  a 

liiglier  level  than  the  other,  due  to  in- 
sufficiency of  the  superior  or  inferior 
rectus. 

4.  Insufficiency  of  the  oblique  muscles — 

(a)  Hyperesophoria.  a  tendency  up  and 
in. 

(b)  Hyperexophoria,    a    tendency    up 
and  out. 

5.  Cyclophoria. 

The  test  for  all  these  forms  is  the  Maddox 
test  (.see  p.  1062). 

1.  Exophoria  {Insufficiency  of  the  Internal 
Recti — Convergence  Strain). — "  Convergence  In- 
suJIiciency  "  is  a  latent  external  squint,  over- 
come for  the  time  by  the  strong  desire  for  single 
vision.     It  is  generall}^  associated  with  Myopia. 

Treatment. — In  the  majority  of  cases,  when 
the  want  of  muscle  balance  is  small,  the  cor- 
rection of  the  error  and  the  constant  wearing  of 
the  glasses  will  in  a  short  time  remove  the 
exophoria. 

The  advantages  of  wearing  concave  glasses 
for  near  work  are  less  strain  on  tlie  convergence 
and  restoration  of  the  harmony  between  accom- 
modation and  convergence. 

If  exopiioria  still  persists  after  some  months 
of  this  treatment,  a  prism,  base  in,  should  be 
prescribed  with  the  glasses,  or,  if  the  concave 
glass  is  fairly  strong,  the  prism  effect  may  be 
nl)taiiipd  by  decentring  the  glass  out. 

2.  Esophoria  {insufficiency  of  the  External 
Recti). — Latent  convergence. — It  is  fairly  f re- 
quest and  rarely  causes  any  symptoms — gener- 
ally associated  with  h\T)eropia. 

Treatment.  By  putting  the  hyperope  into 
glasses  we  re-establish  tlie  harmony  between 
convergence  and  accommodation,  remove  the 
spasm  of  tiie  internal  recti,  and  consequently 
also  the  insufficiency  of  the  externi,  restoring 
the  balance  of  all  the  nmscles. 

It  is  very  seldom  that  we  have  to  resort  to 
prisms  in  the  treatment  of  esophoria,  but.  should 
it  be  found  necessary,  the  prism  nuist  be  placed 


base  out,  and  if  decentring  is  substituted,  con- 
vex glasses  must  be  decentred  outwards. 

3.  Hyperphoria  {Insufficiency  of  the  Superior 
or  Inferior  Rectus). 

Treatment.  A  small  amount  is  often  present 
where  an  error  of  refraction  is  present,  and 
generally  disappears  in  a  few^  weeks,  after  cor- 
rection. It  is  generally  associated  with  astigmat- 
ism and  anisometropia. 

If  prisms  have  to  be  resorted  to,  they  must  be 
placed  base  up  or  down,  according  to  the  con- 
dition existing. 

4.  Hyperexophoria  — -  Hyperesophoria  {Insuffi- 
ciency of  the  Oblique  Muscles). — This  is  the  result 
of  the  superior  obliqvie  of  either  eye  being  too 
strong  for  its  inferior,  or  vice  versa. 

Treatment.  We  must  hope  that  the  correction 
of  the  refractive  error  will  remove  the  want  of 
balance,  and,  if  necessary,  we  must  use  prisms 
set  obliquely ;  but  some  cases,  unfortunately, 
appear  to  be  incurable. 

5.  Cyclophoria. — This  is  a  rare  form  of  hetero- 
phoria, and  is  due  to  the  turning  of  one  or  both 
eyes  round  an  antero-posterior  axis.  If  the 
Maddox  rods  in  a  frame  are  placed  exactly 
horizontal  before  one  eye,  and  the  streak  of 
light  is  seen  by  the  patient  as  being  more  or  less 
sloping,  instead  of  perfectly  vertical,  cyclophoria 
is  present.  When  present,  it  is  generally  found 
associated  with  oblique  astigmatism. 

Treatment.  Extreme  care  should  be  taken  to 
correct  completely  the  errors  of  refraction,  and 
verj^  special  care  should  be  taken  in  ascertaining 
the  exact  angle  for  the  cylinder,  and  also  in 
ascertaining  that  the  optician  has  rigidly  carried 
out  instructions.  As  a  rule,  this  suffices  to 
remove  the  trouble.     Prisms  are  of  no  use. 

Heterophoria  may  occur  without  any  error  of 
refraction  being  present  and  is  due  to  excessive 
convergence,  enfeebled  muscles  associated  with 
general  debility  after  illness,  or  congenital  defect 
of  the  muscles. 

Orthoptic  training  or  gymnastic  exercises  can 
be,  with  very  great  benefit,  extended  to  the 
extrinsic  muscles.  For  strengthening  the  inter- 
nal recti  we  employ  properly  regulated  conver- 
gence for  a  short  time  at  different  periods  of  the 
day,  the  time  to  be  gradually  increased.  For 
strengthening  the  external  recti  we  must 
employ  prisms  with  their  base  in.  Provide 
the  patient  with  a  square  prism — say  2° —  and 
tell  him  to  practise  fusion  several  times  a  day ; 
and  when  this  is  accomplished  with  ease,  gradu- 
ally increase  the  strength  of  the  prism  until  the 
"  insufficiency  "  disappears. 

Treatment  by  Tenotomy.  In  a  few  special 
cases  tenotomy  has  succeeded  when  the  milder 
treatment  has  failed.  The  cases  A^•here  it  is 
likely  to  be  beneficial  are  patients  with  marked 
exophoria  possessing  an  ample  range  of  con- 
vergence.    A  tenotomy  of  one  or  both  external 
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recti,  and  in  bad  cases  advancement  of  an 
internal  rectus,  wiU  remove  the  exophoria ;  and 
by  thus  setting  free  the  whole  of  the  convergence 
power,  by  turning  the  ''  negative  "  convergence 
into  '■  positive,"  the  symptoms  of  eyestrain  are 
removed. 

When  prisms  are  ordered,  never  give  the  full 
correction.  Suppose,  for  instance,  the  patient 
shows  an  exophoria  with  the  Maddox  distance 
test  which  is  corrected  by  a  4°  prism,  base  in, 
before  one  eye,  if  we  give  a  2°  prism,  base  in, 
before  each  eye,  we  shall  be  helping  the  muscle 
too  much,  and  give  the  patient  no  chance  of 
improving ;  we  should  in  this  case  prescribe  a 
1°  prism,  base  in,  before  each  eye.^ 

It  should  never  be  forgotten  that  the  prism 
treatment  is  not  a  curative  treatment ;  Ave  are 
treating  the  symptom,  and  not  helping  the  con- 
dition to  disappear. 

Even  when  prisms  are  ordered,  the  patient 
should  be  enjoined  to  use  them  as  special  glasses 
to  be  worn  only  for  near  work. 

Note. — MetJwd    of    finding    the    Amount    of 

Decentring  necessary  to  produce  the  Effect  of  a 

given  Prism  in  a  given  Lens  (Ward  Holden). — 

Take  8*7  mm.  as   the   distance   a  lens   of   1  d 

must  be  moved  to  produce  the  effect  of  a  prism 

1°,  as  the  unit,  multiply  8'7  mm.  by  the  number 

of  the  prism  whose  effect  is  required,  and  divide 

the   product   by   the    number   of   the   lens   in 

dioptres.     Thus  the  effect  of  a  prism  3°  in  a 

lens  of  7  D  is  obtained  by  decentring  that  lens 

8"7  -(-  3 
to  the  extent  of m mm.  =  3*7  mm. 

Malingering  is  detected  by — 

1.  The  Prism  Test.  If  a  6°  prism  is  placed 
before  the  "  blind  "  eye  base  out,  this  eye  will 
move  in,  at  the  moment  of  placing  the  prism, 
in  order  to  avoid  diplopia,  if  it  is  not  blind. 

2.  Snellen's  •'  Friend  "  Test  (see  p.  1083). 
The  malingerer  does  not  know  that  with  this 
test  he  can  read  only  half  the  letters  Avith  one 
eye.     If  he  reads  the  whole  word,  he  is  detected. 

3.  Bishop  Harman's  Diaphragm  Test.  This 
instrument  is  not  only  useful  for  detecting 
malingering,  but  it  is  also  a  very  ready  test  of 
binocular  vision  and  its  defects. 


SECTION    XL— STRABISMUS 

Squint. — A  lieterophoria,  or  latent  squint, 
may  at  any  time  become  heterotropia,  or  mani- 
fest squint,  if  the  necessary  muscular  effort  to 
preserve  parallelism  cannot  be  made  or  main- 
tained. 

Varieties  of  Squint. — (1)  Concomitant,  in  which 
the  squinting  eye  moves  with  its  fellow,  and 

'  The  use  of  prisms  is  limited  to  about  4^  in  front  of 
each  eye,  as  any  stronger  prism  would  make  the  glasses 
too  heavy. 


always  deviates  to  the  same  degree  from  the 
correct  position. 

(2)  Paralytic,  when  the  movement  of  the 
squinting  eye  is  restricted  by  paralysis  of  the 
muscle. 

We  shall  deal  in  these  pages  only  with  the 
first  variety. 

Forms  of  Concomitant  Squint — 

1.  Convergent. — Internal  squint  (esotropia). 
If  the  squinting  eye  is  not  amblyopic,  there  is 

homonymous  diplopia. 

2.  Divergent  strabismus.- — External  squint 
(exotropia). 

If  the  squinting  eye  is  not  amblyopic,  there  is 
heteronymous  or  crossed  diplopia. 

3.  Vertical  strabismus  (hypertropia),  in  which 
the  visual  axis  of  one  eye  is  deviated  upwards. 

These  three  different  forms  of  concomitant 
squint  may  be — 

1.  Constant,  in  which  one  eye  is  always  the 
squinting  eye.  This  condition  is  also  called 
monolateral. 

2.  Alternating,  in  which  either  eye  can  fix,  the 
fellow  squinting ;  in  these  cases  the  vision  of  both 
eyes  is  generally  equally  good. 

Squints  may  also  be  periodic  or  intermittent. 

When  the  breadth  of  diplopia  is  greater  than 
the  breadth  of  fusion  power,  no  effort  can  unite 
the  images,  and  we  get  (1)  a  constant  squint. 
\Mien  they  are  almost  equal,  the  images  may  be 
united  by  a  great  effort  for  a  short  time ;  this  is 
(2)  a  periodic  squint.  Wlien  the  breadth  of 
diplopia  is  considerably  less  than  the  breadth 
of  fusion  power,  the  images  are  easily  united, 
and  this  is  (3)  a  latent  squint  (lieterophoria). 
The  difference  between  the  three  is  merely  a 
question  of  degree. 

The  Causes  of  Concomitant  Squint — 

Any  cause  Avhich  reduces  the  visual  acuity  of 
one  eye  tends  to  develop  a  squint,  especially  if  a 
lieterophoria  or  latent  disturbance  of  equilibrium 
pre-exist. 

1.  The  Accommodation  Theory.  We  have 
already  seen  how,  in  hyperopia  (p.  1069),  when 
the  patient  has  to  use  his  accommodation  in 
excess  of  his  convergence,  a  convergent  squint 
is  developed,  if  he  cannot  dissociate  the  two. 

Again,  in  myopia  he  has  to  use  his  convergence 
in  excess  of  his  accommodation ;  "  insufficiency  " 
of  the  interni  develops,  and  in  time  an  external 
squint  is  manifest. 

2.  Anatomical  Peculiarities — The  Muscle 
Theory.  The  recti  may  be  inserted  too  far 
forwards  or  too  far  back — the  interpupillary 
distance  may  be  too  great. 

3.  N on- Development    of    the    Fusion    Sense. 
The  Diagnosis  and  Measurement  of  Concomitant 

Squint. — Make  the  patient  fix  an  object,  say, 
a  couple  of  metres  from  the  eyes,  taking  care 
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to  place  the  object  midway  between  the  two 
eyes.  Let  us  suppose  that  the  left  eye  fixes  the 
object  and  the  right  eye  squints  inwards  :  we 
note  the  external  margin  of  the  cornea  of  both 
eyes  by  making  a  small  ink  spot  on  the  lower  lid ; 
let  s  be  this  mark  on  the  right  eye  (Fig.  32)  and 
n'  on  the  left.  We  now  cover  the  left  eye  with 
a  screen,  and  tell  the  patient  to  fix  the  object 
again ;  this  he  does  with  the  right  eye,  and  we 
notice  a  marked  excursion  of  this  eye;  we  now 
note  the  position  of  the  external  margin  of  the 
cornea  n.  The  distance  n  s  is  the  primary 
deviation. 

When  the  left  eye  is  covered  and  the  patient 
is  fixing  with  the  right  eye,  if  we  look  behind  the 
screen   we   notice    that   the  left  eve  makes   a 
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Fig.   32. — Measurement  of  Concomitant  Squint. 

di-stinct  incursion ;  and  if  we  mark  on  the  lid  the 
two  positions  of  this  eye  we  get  the  distance 
s'  n'  as  representing  the  secondary  deviation,  which 
is  equal  to  the  primary  deviation.  (In  paralj'tic 
squint  the  secondary  deviation  is  always  very 
much  greater  than  the  primary.)  We  measure 
a  divergent  squint  in  the  same  manner. 

Wlien  the  squinting  eye  is  blind  we  must  use 
a  strabismometer  (Fig.  33),  and  read  off  on  the 
scale  the  amount  of  tlie  squint  in  millimetres. 

A  much  more  reliable  method  is  to  measure 
the  amount  of  squint  by  the  perimeter. 

Treatment.  1.  The  correction  of  the  error  of 
refraction. 

2.  The  education  of  the  fusion  sense. 

3.  The  education  of  the  amblyopic  e3^e. 

4.  The  readjustment  of  the  muscles  by  opera- 
tion. 


Convergent  Strabismus. — Almost  eighty  per 
cent,  of  patients  suffering  from  convergent 
strabismus  are  hyperopes,  and  the  defect  is 
manifested  very  early  in  life — 
in  fact,  when  the  child  begins 
to  use  his  eyes  for  near  vision, 
looking  at  picture-books,  etc. ; 
the  majority  of  such  patients 
develop  a  squint  about  the  age 
of  three. 

The  squint  always  develops 
slowly.  The  first  treatment  is 
to  put  the  eyes  under  atropine 
for  at  least  a  week,  and  in  slight 
cases  the  squint  entirely  dis- 
appears when  the  eyes  are  fully 
under  a  cycloplegic.  Wliile 
under  the  atropine  the  refrac- 
tion of  the  eyes  is  estimated  by  pj^  33^ strabis- 

retinoscopy  and  the  correction  mometer. 
ordered  in  large  oval  or  circular 
spectacles  to  be  worn  always  (see  Hyperopia, 
p.  1067).  About  every  six  months  the  exami- 
nation under  atropine  must  be  repeated,  and, 
if  necessary,  weaker  glasses  ordered  as  the 
hyperopia  tends  to  decrease. 

If  the  squinting  eye  is  amblyopic  the  child 
should  be  made  to  practise  it  by  having  the 
good  or  fixing  eye  bandaged  up  or  put  under 
atropine.  In  this  way  the  amblyopic  eye  is 
forced  to  work.  Never  put  atropine  in  both 
eyes  except  for  examination. 

As  an  essential  cause  of  convergent  squint 
may  be  a  defective  development  of  the 
fusion  faculty,  the  orthoptic  training  is  very 
important  and  cannot  be  begun  too  early. 
The  best  method  of  doing  this  is  by  means 
of  Worth's  Amblyoscope.  Where  no  im- 
provement takes  place  with  the  above  treat- 
ment, and  especially  if  the  amblyopia  is 
increasing,  we  must  operate. 

Squint  operations  are  always  best  done 
under  cocaine  and  adrenalin,  because  when 
the  patient  is  conscious  we  are  able  to  judge 
accurately  the  amount  of  adjustment  necessary ; 
but  when  we  have  to  operate  on  quite  young 
children  a  general  anaesthetic  is  necessary. 

In  slight  convergent  strabismus  division  of 
the  internal  rectus  may  be  sufficient ;  if  not,  Ave 
must  advance  the  external  rectus  of  the  same 
eye;  and  lastly,  in  rare  cases,  division  of  the 
other  internal  rectus  may  be  necessary. 

Divergent  Strabismus.  —  This  condition  is 
rarely  seen  before  puberty.  Slight  cases  may 
be  cured  at  the  onset  by  putting  the  patient  into 
glasses;  but  it  is  very  uncertain,  and  in  the 
majority  of  cases,  when  once  the  "  insufficiency  " 
has  passed  into  a  squint,  nothing  short  of  an 
operation  is  any  good.  This  consists  in  dividing 
the  external  rectus,  and,  when  this  is  not 
sufficient,    in    advancing    the    internal    rectus. 
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Training  the  eye,  and  so  trying  to  reduce  the 
amblyopia,  should  also  be  resorted  to.  When 
the  squint  is  not  very  marked,  give  the  glasses 
and  the  orthoptic  training  a  fair  trial  of,  say, 
six  months  before  resorting  to  operation. 

After  squint  operation  it  is  most  important 
for  the  patient  to  continue  to  wear  the  correc- 
tion, and  also  to  persevere  with  the  stereoscopic 
training.  He  should  be  warned  that,  unless  this 
is  done,  there  is  a  danger  of  further  trouble — • 
for  instance,  a  convergent  strabismus  that  has 
been  corrected  may  develop  into  a  divergent 
strabismus,  etc. 

SECTION  XII.— METHODS  OF  EXAMINATION— 
NOTE-TAKING— SPECTACLES 

Methods  of  Examination.  The  room  should, 
if  possible,  be  sufficiently  long  to  allow  the 
patient  to  be  seated  six  metres,  or  twenty  feet, 
from  the  type.  Wlien  this  length  is  not  obtain- 
able (even  diagonally),  reversed  types  must  be 
used  and  hung  over  the  patient's  head  behind 
him,  and  opposite  should  be  a  mirror,  on  which 
the  type  is  reflected.  The  distance  should  be 
so  arranged  that  the  distance  between  the 
patient  and  the  mirror  and  between  the  mirror 
and  the  type  together  measure  six  metres. 

Apparatus  Required.  The  distant  type  should 
be  Snellen's  type,  and  several  boards,  with  a 
different  arrangement  of  letters,  should  be  used, 
and  changed  as  necessity  arises,  or  they  may  be 
arranged  in  a  box  form  and  rotated  by  a  cord 
by  the  surgeon  from  where  he  is  standing. 

The  type  must  be  well  and  evenly  illuminated, 
preferably  by  artificial  light,  and,  if  possible,  in 
a  dark  part  of  the  room,  so  that  the  difference 
between  a  bright  and  dark  day  has  little  or  no 
effect  on  the  record. 

A  dark  room,  although  desirable,  is  not 
absolutely  necessary ;  the  whole  consulting- 
room  can  be  darkened  with  a  blind  or  curtain, 
or  a  dark  corner  can  be  curtained  off.  Absolute 
darkness  is  not  a  sine  qua  non. 

The  lighting  should,  if  possible,  be  electric, 
and  ground-glass  lamps  should  be  used,  or  the 
special  high-candle-power  lamp  made  for  eye  or 
throat  Avork,  which  is  ground  glass  with  a  small 
portion  clear.  Failing  the  electric  light,  the 
"incandescent"  is,  perhaps,  the  best  form  of 
gas  illumination. 

The  reading  type  should  be  kept  clean  in  a 
cover. 

The  Trial  Case.  Messrs.  HambUn  (50  New 
Cavendish  Street)  supply  a  very  good  set  of 
glasses,  as  under. 

Spherical,  convex  and  concave,  thirty  pairs 
each,  from  -12  to  20. 

Cylindricals ,  convex  and  concave,  eighteen 
pairs  each,  from  -12  to  6. 

Prisms  from  1°-12°. 


The  lenses  are  all  thin  and  mounted.  The 
case  also  contains  neutral-tinted  glasses — steno- 
paic  discs,  etc.,  and  a  good  adjustable  trial  frame 
(with  screw  to  rotate  the  cylinders). 

The  price  of  the  complete  case  is  seven 
guineas. 

The  ophthalmometer,  mirrors,  focus-glass  and 
Maddox  glass  rod  test,  all  of  which  are  essential, 
have  already  been  referred  to. 

Snellen's  "  FRIEND  "  test— 

This  consists  of  a  frame  containing  six  trans- 
parent letters  alternately  red  and  green,  the 
FIN  are  red  and  the  RED  are  green.  This  is 
placed  in  the  window  and  the  patient  is  made  to 
look  at  it  through  a  red  glass  in  front  of  one  eye 
and  a  green  glass  in  front  of  the  other  (the  glasses 
must  correspond  with  those  in  the  frame).  Only 
the  red  letters  can  be  seen  through  the  red  glass 
and  the  green  letters  through  the  green.  When 
both  eyes  are  being  used  the  whole  word  is  read, 
but  if,  say,  FIN  are  only  read  we  know  that  the 
eye  with  the  red  glass  in  front  of  it  is  only  being 
used.     It  is  a  very  good  test  for  malingering. 

Cycloplegics. — The  only  ones  needed  are 
atropine  and  homatropine,  and  are  best  used  in 
the  tabloid  form — tabloid  "  B  "  (Burroughs 
Wellcome  &  Co.)  ■n}yo  gr.  each  of  atropine  hydro- 
bromide  and  cocaine  hydrochloride,  and  tabloid 
"  W,"  ^V  gr.  each  of  the  hydrochloride  of 
homatropine  and  cocaine. 

The  effect  of  atropine  takes  about  a  week  to 
pass  off,  that  of  homatropine  a  few  hours 
only. 

The  atropine  should  be  put  into  the  eyes 
morning  and  evening  by  the  patient  for  two  or 
three  days  as  ordered. 

Homatropine  is  applied  by  the  surgeon  about 
one  or  one  and  a  quarter  hours  before  the 
examination. 

Note-making.  The  ophthalmic  case-book 
made  by  Pulman,  Thayer  Street,  W.,  is  the  best. 

The  Systematic  Examination  of  the  Patient. 
After  recording  name,  age,  history,  and  symp- 
toms, the  patient  is  placed  in  the  chair  opposite 
the  type,  and  the  trial  frame  is  adjusted.  With 
one  eye  blocked,  the  visual  acuity  of  each  eye 
is  separately  recorded,  and  also  roughly  the 
effect  of  concave  or  convex  glasses.  There  is 
no  necessity  to  waste  much  time  over  the  first 
examination  if  a  cycloplegic  is  going  to  be  used. 
On  the  patient's  return  under  atropine  or  hom- 
atropine, take  him  straight  into  the  dark  room, 
examine  carefully  with  the  ophthalmoscope,  and 
then  ascertain  the  refraction  by  retinoscopy. 
(If  you  have  an  ophthalmometer,  measure  the 
astigmatism.)  Then  take  the  patient  back  to 
the  type  examination,  find  out  the  glass  or  com- 
bination of  glasses  that  give  best  vision,  record 
this,  and  let  him  return  for  a  final  visit  when  the 
effect  of  the  cycloplegic  has  passed  off,  when  you 
order  the  correction. 
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Of  course,  when  a  cycloplegic  is  not  used  the 
examination  is  completed  in  one  visit. 

Remember  that  in  old  patients  hj^peropia  is 
often  present  and  absolute,  and  a  weak  convex 
glass  will  often  improve  vision  from  -/^'^  to  ^. 

Always  note  and  record  the  spectacles  that 
have  been  previously  worn. 

Spectacles.  The  optical  centre  of  the  glass 
should  coincide  with  the  visual  axis.  Distance 
glasses  should  be  centred  for  distance,  and  near- 
work  glasses  for  the  point  at  which  they  are 
intended  to  be  used.  Glasses  for  constant  use 
should  be  centred  for  a  point  between  these 
two. 

The  plane  of  the  glasses  should  be  perpendicu- 
lar to  the  visual  axis  when  in  use,  hence  reading 
glasses  should  be  tilted  forwards. 

The  best  form  of  bridge  is  the  saddle-bridge ; 
it  should  be  flat  in  order  not  to  indent  the  nose, 
and  should  fit  the  nose  accurately. 

The  glasses  should  be  as  near  the  eyes  as  the 
lashes  will  permit;  13  to  14  mm.  is  the  average 
distance.  It  is  most  important  to  remember 
that  the  lashes  must  not  touch  the  glass ;  when 
the  lashes  are  very  long,  periscopic  lenses  should 
be  ordered. 

Concave  glasses  are  weakened  and  convex 
glasses  strengthened  by  removing  them  farther 
from  the  eyes,  and  vice  versa. 

The  sides  of  the  frame  should  touch  the  tem- 
ples and  pass  behind  the  ears  in  all  spectacles 
made  for  children,  and  preferably  in  every  case 
where  the  glasses  are  to  be  worn  always.  The 
portion  behind  the  ear  should  fit  comfortably,  so 
that  the  wearer  is  hardly  conscious  of  it. 

Under  no  circumstances  should  anyone  but 
an  emmetropic  presbyope  be  allowed  to  wear 
folders.  Folders  never  fit,  are  rarely  correctly 
centred,  and  tend  to  become  bent,  so  that  one 
or  both  glasses  are  oblique  to  the  plane  of  the 
eyes,  and  one  is  often  nearer  the  eye  than  the 
other. 

Pince-nez  should  be  rigid  and  light.  The 
chps  which  keep  pince-nez  in  position  on  the  nose 
should  be  made  of  malleable  material,  so  that 
they  can  be  shaped  to  the  sides  of  the  nose,  and 
the  surface  next  the  nose  should  be  rough.  It 
is  most  important  that  all  glasses  should  "  sit  " 
horizontally;  especially  is  this  the  case  when 
cylinders  are  worn. 

Monocles  may  be  allowed  in  cases  of  monocular 
amblyopia  (seep.  1078). 

Children  should  always  have  spectacles,  and 
not  pince-nez,  and  the  frames  ought  to  be  strong 
and  Uiiht. 

Patients  ought  always  to  be 
the  treatment  of  their  error  of 
no  means  permanent.  Changes 
Young  patients  should  be  re- 
examined at  least  once  a  year ;  older  ones  every 
two  or  three  3'ears.  E.  C 
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Note. 
reminded  that 
refraction  is  by 
will  take  place 


Conjunctivitis  is  classified  according  to 
the  pathogenic  organism ;  diagnosis  depending 
upon  bacteriological  examination.     Whilst  most 
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Figs.  1,  2,  3. — Showing  the  process  of  New  Gland 
Formation  in  the  Conjunctiva. 
Fig.  1,  rapillary  formation,  C ;    Fig.   2,  Commencing 
mucoid  change  in  epithehum,  .4  ;  Fig.  3,  New  gland 
formed  by  complete  mucoid  change  in  the  epithe- 
lium, B. 
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cases  can  be  recognized  clinically,  in  aU-pical 
cases  resort  must  be  had  to  examination  of  the 
discharge.  As  a  rule  examination  of  smear 
preparations  suffices ;  but  in  rare  cases  a  more 
thorough  bacteriological  or  cj-tological  examina- 
tion may  be  necessary. 

Conjunctival  infection  may  be  general,  of 
the  whole  membrane,  or  local.  In  the  latter 
it  is  usually  confined  to  the  deeper  layers  and  is 
known  as  phylctenular.  Both  affections  may 
be  present  simultaneously. 

The  normal  conjunctiva  is  never  sterile,  but 
the  organisms  are  not  virulent,  and  can  be  made 
to  disappear  by  cleansing  for  several  days  with 
mild  antiseptics.  The  most  common  organisms 
are  the  so-called  xerosis  bacillus  and  staphylo- 
coccus albus.  The  conjunctiva  undergoes 
considerable  alteration  with  age  and  after 
inflammation.  In  the  new-born  child  it  is 
smooth  and  contains  no  lymphoid  tissue  or 
mucoid  glands.  The  epithelium  is  thinner, 
and  there  is  no  layer  of  lymphoid  tissue — facts 
which  render  it  more  liable  to  infection  (e.  g. 
ophthalmia  neonatorum).  The  lymphoid  tissue 
appears  in  the  conjuctiva  in  from  three  to  six 
weeks  after  birth,  according  to  the  amount  of 
irritation  it  receives.  In  old  age  and  after 
inflammation  the  tarsal  conjunctiva  becomes 
velvety  in  appearance,  from  the  formation  of 
papillae,  and  there  is  increased  mucoid  degenera- 
tion in  the  folds  formed  between  these  papillae, 
definite  new  mucous  glands  being  formed. 
These  glands  may  get  blocked  at  their  mouth, 
and  small  cysts  are  formed ;  these  resemble 
millet  seeds  and  often  undergo  calcareous 
change. 

Conjunctival  inflammation  leads  to  great 
increase  in  the  lymphoid  tissue,   first   in   the 

palpebral  conjunctiva 
and  then  in  the  bulbar 
conjunctiva  at  the 
limbus.  This  results 
in  the  formation  of 
lymphoid  follicles 
identical  with  those 
found  in  lymphatic 
glands.  These  follicles 
are  first  formed  in  the 
fornices,  but  vary  in 
situation  with  the 
cause  of  inflamma- 
tion. Thus  in  tra- 
choma they  are  found 
chiefly  in  the  upper 
fornix,  whilst  after 
other  forms  of  inflam- 
mation, such  as  Koch-Weeks',  diplo-bacillary  or 
staphylococcal  conjunctivitis,  they  are  found  in 
the  lower  fornix.  Formerly  they  were  all  known 
BiS  follicular  conjunctivitis  (Fig.  4). 

in  children  follicles  seem  more  prone  to  form 


Pig.  4. — Follicular  formation 
in  the  lower  fornix  from  a 
ease  of  Chronic  Conjuncti- 
vitis. 


as  the  result  of  irritation  than  in  adults.  This 
is  probably  due  to  the  fact  that  all  lymphoid 
tissue  is  much  more  active  in  children  (e.  g. 
adenoids  and  tonsils,  etc.). 

Organisms  commonlyfound  in  conjunctivitis — 

1.  Cocci,  staphylococcus,  streptococcus, 
pneumococcus,  gonococcus.  2.  Bacilli,  B. 
Morax-Axenfeld,  B.  Koch-Weeks,  B.  Klebs- 
Loeffler,  B.  tubercle :  more  rarely — B.  leprosy, 
B.  coli  communis,  B.  Friedlander  (pneumo- 
bacilius),  B.  Ducrey  (soft  sore).  3.  Protozoa, 
spirochaete  pallida.  4.  The  cause  of  the  in- 
flammation in  the  following  diseases  is  not 
kno-tt'n — Trachoma,  spring  catarrh,  vaccinia, 
pemphigus. 

1.  Cocci. 

Staphylococcal  Conjunctivitis  occurs  at  all 
ages,  and  varies  clmically  very  considerably, 
depending  on  the  virulence  of  the  strain  which 
has  caused  the  infection.  An  abrasion  of  the 
epithelium  seems  necessary  for  the  organisms 
to  grow  in  the  tissue.  Usually  a  muco -purulent 
conjunctivitis  is  set  up  which  is  frequently 
accompanied  by  phlyctenular  and  follicles  in 
the  fornices  towards  the  end  of  the  attack. 

Treatment  consists  in  constantly  washing 
away  the  discharge  with  boric  lotion  and  in 
painting  the  lids  daily  with  a  ten  per  cent, 
solution  of  protargol,  boric  ointment  being 
applied  to  the  lids. 

A  more  chronic  form  of  recurrent  conjuncti- 
vitis is  associated  with  staphylococcal  infection 
of  the  glands  of  the  lid  margin,  manifesting  itself 
by  a  semi-purulent  discharge  from  the  mouths 
of  the  Meibomian  glands,  or  by  chalazia  or 
styes.  This  condition  may  last  for  years  and 
lead  to  chronic  blepharitis  and  conjunctivitis. 
Phlyctenulae  and  corneal  ulceration  are  not 
infrequent  complications. 

Treatment  in  the  early  stages  consists  in 
squeezing  out  the  secretion  from  the  Meibomian 
glands,  and  incising  chalazia  or  styes  if  present. 
Staphylococcal  vaccine  is  of  great  service  and 
general  health  should  be  improved. 

Staphylococci  are  often  found  in  Parinaud's 
disease,  which  is  characterized  by  the  formation 
of  large  follicles  all  over  the  palpebral  con- 
junctiva and  in  the  fornices.  Purulent  discharge 
is  usually  present  with  enlargement  of  the 
preauricular  gland,  which  in  rare  cases  suppu- 
rates. It  should  be  treated  as  described  above. 
The  symptoms  usually  subside  in  two  to  three 
weeks. 

Streptococcal  Conjunctivitis. — Infection  of  the 
conjunctiva  by  the  streptococcus  varies  con- 
siderably in  severity.  In  mild  cases  a  muco- 
purulent conjunctivitis  is  produced,  phlyc- 
tenulae  and  corneal  ulceration  often  being 
present.  It  is  frequently  associated  with  im- 
petigo of  the  face.  For  treatment  see  Koch- 
Weeks'  Conjunctivitis,  p.   1088. 
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In  severe  cases  there  is  membranous  con- 
junctivitis, which  may  be  more  virulent  than 
that  caused  by  the  lOebs-Loeffler  bacillus.  In 
the  early  stages  there  is  intense  chemosis  and 
swelling  of  the  eyelids  with  comparatively  little 
discharge ;  the  cornea  frequently  becomes 
ulcerated  and  destroyed  and  panophthalmitis 
ensues.  Streptococcus  vaccine  is  of  service  in 
these  cases. 

In  the  most  acute  form  there  is  pyrexia  with 
general  symptoms  of  fever;  orbital  cellulitis, 
thrombosis  of  the  cavernous  sinus  and  death 
from  pyaemia  are  possible  sequelae. 

Treatment.  In  mild  cases  treatment  should 
be  carried  out  as  described  under  Koch-Weeks' 
Conjunctivitis  (see  p.  1088).  In  the  severe 
cases  antistreptococcal  serum  together  with 
small  doses  of  streptococcal  vaccine  should  be 


both    forms    the    gonococcus    is    easily    found 
(Fig.  6). 

(a)     Ophthalmia    Neonatorum. — No      ocular 
disease  causes  more  blindness.     It  is  the  cause 
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Pneumococcal     Conjunctivitis     is     frequently 
sufficiently  characteristic  to  render  a  diagnosis 

possible;     the     incubation 

I       ^  period  is  about  forty-eight 

t    ^  hours  (Fig.  5). 

'^^      ^^  Symptoms.       There      is 

^^    v^  muco-purulent      discharge 

.,      ^  and    much    lachrymation. 

There     is     little     or     no 

Fig.  5. — Pneumococci   chemosis,  but  a  bright  red 

from  Conjunctivitis,     injection  of  the  vessels  of 

the  ocular  conjunctiva, 
both  superficial  and  deep.  Frequently,  the 
ciliary  vessels  are  engorged,  which  sometimes 
makes  the  diagnosis  from  iritis  somewhat  diffi- 
cult. Indeed  this  organism  is  the  cause  of  the 
only  form  of  conjunctivitis  which  can  give  rise  to 
an  iritis  by  absorption  of  toxins  into  the  anterior 
chamber  without  involving  the  cornea.  Haemor- 
rhages and  phlyctenulae  are  rare.  Frequently 
the  affection  is  confined  to  one  eye.  The 
disease  terminates  by  crisis,  the  organism  and 
frequently  the  discharge  disappearing  in  forty- 
eight  hours.  This  rapid  termination  accounts 
for  the  fact  that  follicles  are  rarely  formed. 
In  exceptional  cases,  especially  in  young  badly 
nourished  children,  a  membrane  is  formed. 

Treatment  is  as  described  under  Koch-Weeks' 
Conjunctivitis. 

Atropine  should  be  used  if  iritis  be  present. 
Complications.    The  cornea  is  rarely  affected 
in  pneumococcal  conjunctivitis,  as  the  toxins 
seem  to  have  little  effect  on  the  corneal  epi- 
thelium, the  organism  being  unable  to  gain  an 
entrance  to  the  substantia  propria  unless  it  is 
abraded. 
Gonorrhoea!  Conjunctivitis  exists  in  two  forms — 
(a)  In  tlie  new-bom  (ophthalmia  neonatorum) ; 
(b)    In    adults.     Although    due     to    the    same 
organism,  the  cUnical  appearance  and  prognosis 
of  the  two  forms  of  the  disease  differ.     The 
incubation  period  is  about  seventy  hours.     In 


Fig.  6. — Gonococci  in  the  conjunctival  discharge  from  a 
case  of  Ophthalmia  Neonatorum. 

in  twenty-seven  per  cent,  of  cases  admitted  to 
the  blind  schools  of  England ;  a  very  high 
proportion  for  a  disease  which  is  both  prevent- 
able and  curable. 

Etiology.  The  gonococcus  is  the  cause  of 
sixty  per  cent,  of  the  cases,  and  indeed,  prac- 
tically the  only  cause  when  the  affection  is  of 
such  severity  as  to  give  rise  to  corneal  com- 
plications. The  remaining  forty  per  cent,  are 
due  to  the  staphylococcus,  bacillus  Morax- 
Axenfeld,  and,  more  rarely,  bacillus  coli  com- 
munis, streptococcus,  pneumococcus,  bacillus 
Klebs-Loefifler,  and  bacillus  Koch-Weeks. 

Infection  of  the  infant's  eyes  from  the  vaginal 
discharge  of  the  mother  may  take  place  : — 

(i)  In  utero — children  having  been  bom  with 
fully  developed  ophthalmia  neonatorum  and 
ulceration  of  the  cornea. 

(ii)  During  or  immediately  after  birth — the 
most  common  time  at  which  infection  takes 
place. 

(iii)  Some  time  after  birth  (secondary  infec- 
tion)— from  the  discharge  on  towels,  etc. 

Diagnosis.  There  is  one  condition  for  which 
it  may  be  mistaken,  viz.  congenital  lachrymal 
obstruction  with  a  large  purulent  mucocele. 
In  these  cases  usually  one  eye  only  is  filled  with 
pus.  As  a  rule  there  is  no  swelling  to  be  seen 
over  the  lachrymal  area,  but  pressure  over  the 
lachrymal  sac  will  cause  regurgitation  of  pus 
into  the  eye. 

Symptoms.  The  eyelids  are  red  and  swollen, 
and  there  is  a  thick  creamy  discharge,  usually 
from  both  eyes,  coming  on  most  frequently 
about  the  third  day  after  birth. 

The  greatest  care  should  be  exercised  in 
the  separation  of  the  lids,  since  any  undue 
pressure  on  the  globe  may  lead  to  the  rupture 
of  an  ulcer  which  is  on  the  point  of  perforating. 

The  baby  should  be  held  by  a  nurse,  the  head 
being  placed  on  or  between  the  knees  of  the 
surgeon,  who  should  wear  protective  glasses. 

The  cornea  should  be  first  examined ;  if  found 
to  be  clear  a  good  prognosis  may  be  given.  The 
palpebral  conjunctiva  in  severe  cases  is  red  and 
swollen,  and  its  surface  papillated.  Occasion- 
ally   in    mild    cases    there   is   much    follicular 
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formation,  especially  in  the  lower  fold.  The 
ocular  conjunctiva  as  a  rule  is  less  afifected,  and 
gonorrhoeal  cases  in  infants,  unlike  those  in  the 
adult,  show  practically  no  chemosis,  owing  to 
the  fact  that  the  eyes  are  always  closed,  whilst 
in  the  adult  the  ocular  conjunctiva  in  the 
palpebral  fissure  is  principally  oedematous,  due 
to  constriction  by  the  swollen  lids. 

If  a  case  shows  profuse,  thick,  creamy  dis- 
charge which  in  the  later  stages  becomes 
flocculent  wdth  a  very  little  mucus  in  it,  it  is 
almost  certainly  gonorrhoeal,  more  especially 
if  the  cornea  is  affected. 

If,  however,  a  case  comes  with  sHght  discharge 
and  red  Hd  margins,  the  skin  around  the  Hds 
being  involved,  the  infection  is  probably  due 
to  the  Morax-Axenfeld  bacillus,  which  is  usually 
associated  with  the  staphylococcus  albus,  and 
the  discharge  is  often  sHghtly  purulent. 

Conjunctival  false  membranes  are  not  at  all 
infrequent  in  infants,  and  are  not  necessarily 
of  diphtheritic  origin. 

Treatment.  Prophylaxis  plays  a  most  im- 
portant part  in  the  prevention  of  ophthalmia 
neonatorum.  The  method  consists  in  wdping 
the  eyehds  directly  the  child's  head  is  born, 
then  as  soon  after  birth  as  possible  washing 
the  eyes  out  with  a  solution  of  1  in  3000  per- 
chloride  of  mercury.  If  the  mother  has  had  a 
vaginal  discharge,  douches  should  be  given 
before  rupture  of  the  membranes,  and  silver 
nitrate,  two  per  cent.,  should  be  instilled  into 
the  eyes,  being  subsequently  neutralized  with 
salt  solution,  as  infants  at  birth  have  no 
lachrymal  secretion. 

The  sheet  anchor  of  treatment  is  nitrate 
of  silver.  In  severe  cases  a  two  per  cent, 
solution  is  painted  once  daily  over  the  lids 
and  fornices.  In  mild  cases  protargol,  ten 
per  cent,  solution,  can  be  used  as  drops  at 
home.  In  the  intervals  the  conjunctival  sac 
should  be  washed  out  every  hour  with  a  solution 
of  1  in  6000  perchloride  of  mercury,  used  cold, 
or  even  iced,  as  cold  inhibits  the  growth  of  the 
gonococcus.  In  painting,  wool  mops  on  the  end 
of  glass  rods  are  used.  The  nitrate  of  silver  should 
be  rubbed  into  the  conjunctiva  of  the  tarsus  and 
fornix,  so  that  the  drug  may  reach  the  bottom 
of  the  papillae,  which  are  very  marked  in  the 
gonococcal  form  of  the  disease,  the  excess  of 
silver  being  neutralized  with  salt  solution ;  the 
greatest  care  must  be  taken  not  to  damage  the 
corneal  epithelium.  Great  care  must  be  exer- 
cised against  transmission  of  infection.  If  only 
one  eye  be  affected  care  should  be  exercised  in 
order  to  prevent  the  spread  of  infection  to  the 
other.  The  sound  eye  should  be  covered  by  a 
Buller's  shield ,  or  by  cyanide  gauze  sealed  down 
on  the  nasal  side  by  flexile  collodion  or  strapping. 
It  should  be  inspected  for  the  first  fcAV  days  to 
see  that  infection  has  not  taken  place.     The 


treatment  should  be  continued  with  the  lotion 
for  at  least  a  month  after  all  the  discharge  has 
ceased,  since  the  gonococcus  has  been  found  in 
the  conjunctival  sacs  twenty-eight  days  after 
the  discharge  has  subsided. 

The  duration  of  treatment  varies  consider- 
ably, according  to  whether  the  case  is  severe  or 
mild.  If  mild,  the  case  is  usually  free  from 
discharge  by  the  end  of  the  second  week  of 
treatment ;  if  severe,  as  in  the  gonococcal  form, 
the  average  duration  of  treatment  is  about 
six  weeks. 

{h)  In  the  adult  form  of  gonorrhoeal  oph- 
thalmia infection  of  the  conjunctiva  is  usually 
directly  from  the  urethra,  but  may  arise  in- 
directly from  using  towels,  etc.,  of  infected 
persons. 

The  symptoms  come  on  in  from  one  to  three 
days.  The  eyeUds  look  red,  hot  and  swollen, 
and  the  conjunctiva  shows  intense  oedema, 
with  the  formation  of  a  sulcus  around  the  limbus 
in  Avhich  discharge  may  collect  and  lead  to 
infection  of  the  cornea.  The  secretion  at  first 
is  thin,  blood-stained  serum,  followed  in  about 
forty-eight  hours  by  a  purulent  discharge;  in 
about  three  weeks  this  discharge  gradually 
diminishes,  then  disappears.  A  good  prognosis 
cannot  always  be  given,  as  the  cornea  is  much 
more  liable  to  be  infected.  The  structural 
difference  of  the  adult  cornea  from  that  of  the 
child  probably  renders  it  less  able  to  withstand 
the  infection. 

Treatment.  All  persons  suffering  from  gonor- 
rhoea should  be  warned  of  the  danger  of  infection 
of  the  eyes. 

Silver  nitrate,  two  per  cent.,  should  be  applied 
daily  to  the  conjunctiva ;  the  discharge  washed 
away  by  1  in  6000  perchloride  of  mercury  every 
hour.  Similar  precautions  should  be  ordered 
during  treatment  as  for  ophthalmia  neonatorum. 

2.  Bacilli. 

Diplobacillary  Conjunctivitis,  or  angnlar  con- 
junctivitis, is  an  inflammation  set  up  b}^  the 
Morax-Axenfeld  bacillus ;  the  organism  is 
easily  found  in  the  discharge.  It  is  a  large 
bacillus  found  in  pairs,  end  to  end,  staining 
readily  with  methylene  blue  and  decolorized 
by  Gram's  method  (Fig.  7). 

Etiology.  The  disease  is  extremely  con- 
tagious ;  it  is  carried  in  dust,  and  hence  is 
frequently  seen  amongst  hospital  porters  and 
scrubbers.  The  infection  is  not  infrequenth' 
carried  by  towels,  sponges,  water,  etc. ;  indeed, 
it  may  occur  in  epidemic  form  amongst  schools, 
asylums,  etc. 

Symptoms  are  those  of  the  condition  which 
used  to  be  known  as  "  catarrhal  ophthalmia." 
The  patient  complains  of  gritty,  itching  or 
burning  sensations  in  the  eyes,  and  in  the  morn- 
ing on  waking  the  eyelids  are  often  gummed 
together  with  secretion. 
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Diaqnosis.  The  appearance  of  the  patient  is  in  the  discharge  in  the  early  stages  ;  in  the  later 
characteristic.  The  conjunctiva,  especially  the  it  tends  to  disappear  This  bacillus  is  the  com- 
palpebral    is  red,  often  slightly  swollen  and,  if      nionest  cause  of  purulent  ophthalmia  (J^ig.  9). 


'%0 


Ym.-. — Diplobacilli  from  a  case  of  Angular  Conjunctivitis. 

the  condition  has  lasted  some  time,  there  may 
be  a  few  follicles  in  the  lower  fornix.  But  the 
most  characteristic  features  are  the  red  angles 
to  the  eyelids,  the  whole  palpebral  margin  being 
sometimes  affected — hence  the  term  "  angular 
conjunctivitis,''  which  has  been  applied  to  this 
condition.  The  secretion  is  greyish-white  in 
colour  and  is  non-pnrulent,  that  is  unless 
pyogenic  organisms  are  also  present,  mixed 
infection  being  very  frequent. 

Course  and  Complications.  Without  treat- 
ment the  disease  becomes  chronic.  This 
organism,  usually  associated  with  the  staphylo- 
coccus, is  the  principal  cause  of  the  chronic 
blepharitis  and  conjunctivitis  so  frequently 
seen  amongst  children  of  the  lower  classes. 
Small  grey  marginal  ulcers  are  a  not  infrequent 
complication. 

Treatment.  Precautions  should  be  taken  to 
prevent  the  spread  of  this  complaint.  The 
specific  for  it  is  sulphate  of  zinc,  which  can  be 
given  as  a  lotion,  1  to  3  gr.  to  the  ounce,  with 


Fio;  8.— An  Eye  Bath. 

10  gr.  of  boric  acid,  to  be  used  six  times  a  day 
(Fig.  8).  A  little  l)oric  ointment  should  be 
smeared  along  the  lid  margins  at  night  time 
to  prevent  gumming  of  the  lids.  It  usually 
takes  from  three  to  six  weeks  to  get  well, 
depending  on  the  length  of  time  it  has 
existed. 

Koch-Weeks'  Conjunctivitis  is  of  moderate 
severity,  caused  l)y  a  small  bacillus  closely 
allied  to  the  influenza  bacillus,  whicli  is  found  ; 


Fig.  9. — Koch-Weeks'    Bacilli  from  a  case   of   Purulent 
Conjunctivitis: 

Etiology.  It  is  the  cause  of  nearly  all  the 
outbreaks  of  epidemic  ophthalmia  in  this 
country,  its  spread  being  conveyed  h\  con- 
tagion. 

Symptoms.  The  disease  almost  always  affects 
both  eyes,  though  one  may  be  affected  before 
the  other.  There  is  a  profuse  purulent  dis- 
charge, with  intense  injection  of  both  ocular 
and  palpebral  conjunctivae,  and  practically 
no  chemosis,  except  in  young  children  who  are 
out  of  health.  One  of  the  main  characteristics 
is  the  occurrence  of  haemorrhages  which  are 
visible  in  the  ocular  conjunctiva.  Phlyctenulae 
are  very  frequently  present.  Towards  the  end 
of  the  attack  follicles  appear  in  large  number 
in  the  lower  fornix,  and  remain  a  considerable 
time  after  the  discharge  has  ceased. 

Diagnosis  can  usually  be  made  from  the 
clinical  appearance,  but  microscopic  examina- 
tion will  settle  the  point,  although  the  organisms 
are  difficult  to  find. 

Course.  If  left  alone  the  disease  will  get 
w^ell  of  itself.  If  one  eye  only  be  affected  it 
almost  always  spreads  to  the  other,  owing  to 
its  great  infectivity.  Although  it  is  perhaps 
the  most  common  cause  of  phlyctenulae  it  is  rare 
for  the  cornea  to  become  involved. 

Treatment.  Constant  washing  away  of  the 
discharge  with  boric  lotion  and  smearing 
unguentum  boracis  along  the  lid  margins  to 
prevent  them  sticking  together,  combined  with 
the  use  of  protargol  ten  per  cent,  as  drops 
twice  a  day,  is  usually  effectual  in  bringing 
about  a  cessation  of  the  discharge  in  seven  to 
ten  days. 

Tubercle  of  the  conjunctiva  is  very  rare  as  a 
primary  condition,  less  so  as  a  secondary. 

Symptoms.  It  may  assume  several  different 
appearances,  the  chief  of  which  are — 

(a)  Follicles,  which  form  and  caseate,  with 
the  production  of  small  ulcers.  These  cases 
are  usually  primary. 

(6)  Cockscomb  excrescences,  which  spring 
from  the  fornices  and  may  become  pedunculated. 
They  form  the  most  frequent  appearances  of 
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tubercle    in    the    conjunctiva    and    are    often 
secondary  to  disease  of  the  lachrymal  sac.  [ 

(c)  Large  ulcers  with  prominent  granulations  ' 
are  seen  in  advanced  stages  of  the  disease.  i 

Enlargement  of  the  preauricular  gland  is 
common. 

Diagnosis  is  usually  easy  from  the  associated 
condition  (lupus  of  face,  lachrymal  sac,  etc.). 
The  cockscomb  excrescences  are  most  liable 
to  be  mistaken  for  sarcoma,  but  can  be  dis- 
tinguished microscopically  and  by  inoculation. 

Treatment  is  to  remove  as  much  of  the 
diseased  areas  as  possible  by  forceps  and 
scissors.  Cauterizing,  scraping,  and  rubbing 
with  iodoform,  are  useful  for  advanced  cases. 
The  administration  of  tuberculin  is  very  satis- 
factory in  these  cases,  and  should  be  carried 
out.  The  prognosis  to  the  conjunctiva  is  on 
the  whole  good. 

B.  coli  communis  has  been  found  in  cases  of 
ophthalmia  neonatorum  of  moderate  severity. 
It  is  best  treated  as  described  under  that 
disease  (see  p.  1087). 

Friedlander's  Pneumobacillus  has  been  found 
in  some  cases  of  purulent  conjunctivitis  of 
moderate  severity.  It  is  best  treated  as  de- 
scribed under  Koch-Weeks'  Conjunctivitis. 

Soft  Sore  (B.  Ducrey)  usually  involves  the 
conjunctiva  in  the  neighbourhood  of  the  hd 
margins.  It  is  best  treated  by  the  actual 
cautery  and  subsequently  by  constantly 
cleansing  the  eye  M'ith  boric  lotion. 

3.  Protozoa. 

Syphilis  (Spirochaete  paUida).  Syphilis  of 
the  conjunctiva  is  a  rare  disease.  Primary 
chancres  occur  as  the  result  of  removal  of 
foreign  bodies  with  the  tongue — a  practice 
common  amongst  the  lower  classes. 

Diagnosis.  It  is  most  liable  to  be  mistaken 
for  sarcoma  or  vaccinia.  The  diagnosis  depends 
upon  the  rapid  onset  and  glandular  enlarge- 
ment, rash  and  sore  throat.  Failing  this  a 
microscopic  examination  of  the  tissues  or  the 
finding  of  the  spirochaete  pallida,  and  the 
presence  of  the  Wassermann  reaction,  will  help. 

Secondary  and  tertiary  syphilis  usually  take 
the  form  of  ulcers  about  the  conjunctiva,  but 
are  very  rare. 

Treatment.  Local.  Lot.  hydrarg.  perchlor. 
and  calomel  dusted  on  the  lesion.  General 
treatment  with  salvarsan  and  mercury  should 
also  be  administered. 

4.  Inflammatory  Diseases  of  the  Conjunctiva  the 
Cause  of  which  is  not  known. 

Trachoma  is  a  disease  carried  by  direct 
contagion.  It  is  characterized  by  the  formation 
of  follicles  and  infiltration  of  the  conjunctiva, 
with  subsequent  cicatrization. 

Etiology.  It  is  found  principally  where 
people  congregate,  and  is  particularly  prevalent 
amongst  the  emigrant  Jews.  It  also  varies  in 
35 


geographical  distribution,  being  very  prevalent 
in  Egypt  and  Arabia,  but  absent  in  high  parts 
of  Switzerland.  The  disease  as  it  is  found  in 
England  is  by  no  means  so  severe  as  the  type 
found  amongst  the  Polish  Jews  and  in  Egypt. 
Symptoms.  Slight  discharge,  photophobia, 
or  drooping  of  the  lid,  the  subjective  symptoms 
in  the  early  stages  often  being  very  slight. 
Later  on,  some  defect  of  vision  is  noticed, 
caused  by  the  development  of  pannus  (Fig.  10). 


Fig.  10. — Trachoma  with  pannus. 

The  disease  usually  appears  in  the  upper 
fornix  with  the  formation  of  follicles,  which 
may  remain  for  a  long  time,  and  reach  a  large 
size,  without  giving  rise  to  symptoms.  At 
other  times  a  muco-purulent  discharge  is  set 
up.  This  discharge  does  not  occur  in  all  cases, 
nor  at  the  same  period  of  any  particular  case. 
Pyogenic  organisms  are  always  found  in  the 
secretion,  and  indeed  the  purulent  discharge  in 
these  cases  may  be  looked  upon  as  a  result  of 
septic  infection  of  the  conjunctiva  as  well  as 


Fig.  11. — Papillary  Formation  in  early  Trachoma. 
A,  Papilla;  B,  Plasma  cells;  C,  Crypt;   D,  Portion  of 
a  trachomatous    lymph    follicle;    .&,  Blood    vessel; 
F,  Epithelium. 

of  trachoma,  which  doubtless  lowers  the  vitality 
of  the  tissue.  This  muco-purulent  conjuncti- 
vitis may  cause  extension  of  the  disease,  as  in 
the  most  virulent  cases,  or  it  may  bring  about 
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its  cure,  as  in  cases  of  trachoma  which  have 
been  infected  with  gonorrhojal  oplitlialmia. 

Pathology.  No  specific  niicro-organi.sni  has 
been  identified,  although  one  probably  exists. 
The  essential  cliange  is  necrosis,  l)oth  in  the 
follicles  and  in  the  infiltrated  area  of  the  con- 
junctiva; this  leads  to  tlie  scarring  so  charac- 
teristic of  the  disease.  In  the  early  stages, 
papillary  hypertrophy  is  oft(Mi  very  marked, 
masking  the  foUicles  (papillary  trachoma). 
When  the  follicles  are  well  developed  it  is 
known  as  follicular  trachoma.  When  cicatriza- 
tion  is    taking   place,    and    the   infiltration   is 


Fig.  12. — Sliowing  the  types  of  new  vessels  in  Trachoma 

and  Interstitial  Keratitis. 
A ,  Trachoma — large  branched  vessels  derived  from  the 
'  conjvnictival  vessels;  JS,  Interstitial  keratitis — fine 
imbranched  vessels  derived  from  the  ciliary  circula- 
tion. 

undergoing  hyaline  change,  a  brawny  condition 
i.s  produced  (Stelwag"s  brawny  oedema). 

Constant  contact  of  the  follicles  in  the  upper 
lid  with  the  limbus  and  upper  part  of  the  cornea 
leads  to  foUicular  formation  at  the  limbus 
spreading  to  the  cornea,  Mhich 
become  hazy  and  vascular  (pannus). 
Small  grey  ulcers  maj^  appear,  and 
the  wliole  cornea  become  affected. 
Under  treatment  this  often  clears 
considerably,  but  almost  always 
leaves  some  opacity. 

When  the  disease  has  reached 
its  height,  and  cicatrization  takes 
place,  it  leads  to — 

(a)  Obliteration  of  the  conjunctival  fornices. 

{b)  Formation  of  bands  and  cicatrices,  one 
of  wliich  is  always  found  in  the  sulcus  sub- 
tarsalis  as  a  white  line — a  point  often  of  great 
diagnostic  value. 

(c)  Contraction  and  buckling  of  the  tarsal 
plate  with  trichiasis  or  entropion. 

(d)  Epitlielial  cysts,  from  obliteration  of  the 
mouths  of  the  new  formed  glands. 

(e)  Secondary  xerosis,  due  to  keratinization  of 
the  cpitliclium,  secondary  to  tlie  absence  of 
secretion. 

Diagnosis.  In  the  stage  of  early  follicular 
formation  this  is  often  difficult  and  even 
impossible  unless  the  patient  is  kept  under 
careful  observation.  The  following  are  the 
principal  distinguisliing  features — 


(a)  The  follicles  in  follicular  conjunctivitis 
are  found  principally  in  the  lower  fornix,  whilst 
those  of  trachoma  are  in  the  upper.  Follicles 
occur  on  the  tarsus  in  trachoma. 

{h)  Scarring  is  absent  in  follicular  conjuncti- 
vitis. 

(c)  Pannus  is  absent  in  follicular  conjunctivitis. 

{d)  Follicular  conjunctivitis  occurs  principally 
in  children,  trachoma  commonly,  though  not 
invariably,  in  adults. 

Treatment.  The  aim  is  to  eradicate  it  with 
the  least  destruction  to  the  conjunctiva  by 
(rt)  operative  measures ;    (6)  phagocytosis. 

(a)  Operative  Measures. 

Expression.  This  form  of  treatment  is  most 
satisfactory  in  the  case  of  follicular  enlarge- 
ments. Unfortunately  mc  have  no  means  at 
the  present  time  of  distinguishing  between 
infected  and  uninfected  follicles.  Expression 
first  gets  rid  of  the  foci  of  disease  in  the  follicles, 
and  allows  the  cavities  from  which  they  are 
evacuated  to  become  septic,  producing  an 
increased  polymorphonuclear  phagocytosis. 

The  operation  may  be  performed  under 
cocaine  and  adrenalin,  a  little  solid  cocaine 
being  rubbed  into  the  area  to  be  expressed. 
In  severe  cases,  in  which  both  eyes  are  affected, 
and  in  small  children,  a  general  anaesthetic 
may  be  necessary. 

The  best,  and  certainly  the  least  painful 
instrument  is  Graddj^^'s  forceps.  The  upper 
lid  is  first  everted,  one  blade  of  the  forceps  being 
passed  into  the  fornix,  the  other  being  placed 
over  the  upper  surface  of  the  everted  lid.     A 


Fig.  13. — Graddy's  Forceps. 

gentle  steady  pressure  is  applied,  and  the  lid 
drawn  out  Ijetween  the  blades.  In  this  way 
as  much  of  the  conjunctiva  is  gone  over  as  is 
necessary.  The  lower  fornix  is  best  expressed 
by  picking  up  the  loose  folds  with  fixation 
forceps  and  then  expressing  by  Graddy's. 

If  only  one  or  two  follicles  be  present  they 
can  be  picked  up  with  fine  dissecting  forceps  and 
expressed ;  but  when  situated  on  the  tarsus  the 
follicles  are  best  enucleated  by  a  spud.  A  little 
orthoform  subsequently  rubbed  over  the  palpe- 
bral conjunctiva  relieves  the  subsequent  pain. 
Afterwards  the  lids  may  be  treated  as  described 
later. 

(6)  Phagocytosis. 

(i)  Chemical.  Solid  copper  sulphate  in  the 
form  of  a  smooth  pencil  is  most  frequentlj^  used, 
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as  with  it  a  certain  amount  of  friction  can  be 

applied.     It  should  be  applied  daily  in  severe 

cases  ;    the  pain  generally  lasts 

from  three  to  four  hours,   and 

may    be     alleviated    by    using 

cocaine    at    the    time,     adding 

orthoform  to  the  copper  stick, 

and  bathing  the  eyelids  directh' 

afterwards 

Fluid  corrosi 
50,    in     gl 
applied  to 
mop,   is   less 
the  former 
after   expression 

Silver    nitrate   has    the   great  ^i^ 

drawback  that  it  stains  the  con- 
junctiva (arg\Tosis).  It  is  especi- 
ally valuable  with  copious  dis- 
charge, and  where  injection  of 
the  lids  remains  after  the  dis- 
appearance of  the  follicles. 

(ii)  Jequirity  is  prepared  as 
an  infusion  from  the  seeds  of 
the  Abrus  precatorius.  When 
inoculated  into  the  conjunctival 
sac  it  produces  a  muco-purulent 
conjunctivitis,  which  cannot 
be  regulated  and  is  therefore 
dangerous. 

The  toxin  has   been  isolated 
and    is    called    jequirol;     it    is 
standardized  in  three  strengths, 
and  produces  a  similar  reaction  to  that 
caused  by  the  infusion,   but  one  which 
can   partly  be  regulated.     It  is  usually 
applied  by  painting  over  the  surface  of 
the  lids   two  or  three  times  in  half-an- 
hour,  and  then  waiting  for  the  reaction. 
It  is  especially  useful  in  pannus,  and  its 
effect,  if  too  severe,  can  be  stopped  by 
the  use  of  the  antitoxin. 

(iii)    Ultra-violet   Radiation.     Exposure 
to  X-rays   three  times   a  week  for  five 


also  been  reported  from  the  use  of  radium  and 
high  frequency  currents. 


Fig.  15. — Section  of  one  of  the  Papillje  from  a  case  of  Vernal  Catarrh. 
A,  Epithelinm;    B,    Eosinophiles ;    C,  Fibrous   tissue ;  X>,  Erosions 

of  the  epithehum. 


--■\--D 


FiG;  14. — Spring  Catarrh. 

minutes  (8  amp.  3-inch  spark  gap)  is 
extremely  useful,  especially  where  there 
is  a  large  amount  of  pannus  ;  this  must 
be  applied  to  the  everted  hds.  The 
treatment  is  painless,  and  is  best  alternated 
with  the  use  of  copper  sulphate.      Cures  have 


Fig.  16. — Discharge  from  a  case  of  Vernal  Catarrh,  showing 

Eosinophiles. 
A,  B,  C,  Eosinophiles;  D,  Lymphocytes. 

(iv)    Carbon    dioxide    snow    has    been    used 
successfully  in  some  cases. 
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Spring  Catarrh — a  rare  condition — is  unlike 
that  which  occurs  in  the  nose.  It  is  a  cliionic 
disease  with  exacerbation  in  the  spring  and 
summer  (Fig.  14). 

Symptoms.  In  winter  the  patients  are  well, 
but  in  spring  their  eyes  Ix'conie  irritable  and 
itching,  with  photoj^obia  and  lachryniation, 
whicirbegin  to  disappear  in  the  autumn.  The 
upper  tarsal  conjunctiva  is  injected,  and 
covered  with  large  papillae  witli  flat  tops,  on 
the  surface  of  which  tliere  is  a  bluish-white 
Him  of  secretion.  The  papillae  are  composed 
of  Hbrous  tissue  and  contain  large  numbers  of 
eosinopiiiles.  SimiUirly  the  secretion  consists 
almost  entirely  of  these  cells — which  facilitates 
the  diagnosis  from  trachoma  by  making  a  smear 
preparation  and  staining  with  Leishman's 
stain.  The  limbus  is  affected  in  some  cases 
by  raised  semi-translucent  masses. 

Trealmenl  consists  in  the  application  of 
radium  to  the  everted  lid,  locally  bathing 
with  1  in  100  carbolic  lotion,  and  the  use  of 
adrenalin  drops  during  the  acute  stages.  The 
removal  of  the  papillae,  if  large,  is  often  useful 
in  allaying  symptoms,  but  they  are  apt  to  recur. 
General  constitutional  treatment  with  iron  and 
arsenic  is  often  useful. 

Vaccinia. — Tiie  source  of  infection  is  usually 
from  the  arm  of  a  baby.  The  whole  conjunctiva 
becomes  intensely  oedematous.  a  pustule  forming 
usually  about  the  lid  margins.  The  pre- 
auricular gland  is  enlarged.  Treatment  con- 
sists in  keeping  the  eye  clean  w  ith  boric  lotion. 
The  cornea  is  rarely  affected. 

Pemphigus  is  a  rare  disease  of  the  conjunctiva. 
It  may  occur  \\'\X\\  or  Avithout  the  skin  lesion. 
The  patient  is  usually  very  ill  during  its  onset. 
There  is  intense  photophobia  and  pain  with  the 
eruption  of  the  vesicles,  leading  finally  to  much 
scarring  and  formation  of  bands  in  the  con- 
junctiva, with  secondary  xerosis.  Cysts  are  a 
very  fre(|uent  result. 

Treatment.  Atropine  and  bathing  in  the 
early  stages  locally,  with  arsenic  internally. 
\'aseline  should  be  used  in  the  later  stages  to 
prevent  xerosis. 

Simple  Chronic  Conjunctivitis  may  result  from 
an  acute  attack  and  is  frecjuently  associated 
with  blepharitis,  especially  Avhen  due  to  the 
!Morax-Axenfeld  bacillus  or  the  staphylococcus 
ali)us.  which  are  often  present  together.  The 
untreated  discharge  from  tiie  eyes  in  measles, 
inthienza,  constant  exposure  to  cold  (e.  g.  in 
coaclimen).  local  injuries  associated  with 
purulent  dacryocystitis,  inflammation  of  the 
Meibomian  glands,  entropion,  error  of  refrac- 
tion causing  hypersemia,  are  all  common 
causes. 

The  subjective  symptoms  of  this  chronic 
conjunctivitis  are  often  the  most  marked 
feature  of  the  disease. 


In  mild  cases  there  is  a  gritty,  dry,  itching 
or  burning  feeling  or  heaviness  of  the  lids, 
usually  worse  towards  the  end  of  the  day,  or 
feeling  of  a  foreign  body  in  the  eye,  due  to 
mucus  in  the  conjunctival  sac.  Objective 
symptoms  are  frequently  slight,  with  little  or  no 
discharge,  except  perhaps  on  waking.  White 
beaten-up  Meibomian  secretion,  from  constant 
blinking,  is  often  found  at  the  angle  of  the 
eyelids.  In  the  more  severe  cases  in  children 
discharge  can  be  found  adherent  to  the  lashes, 
styes  are  frequent,  and  the  lashes  fall  out. 
The  conjunctiva  in  early  cases  is  smooth  and 
hypersemic ;  after  a  time  it  becomes  papillated, 
a  common  appearance  amongst  Jews.  In 
children  follicles  are  frequently  present  in  the 
lower  fornix,  and  even  in  the  upper.  Epithelial 
cysts,  as  the  result  of  blocking  of  the  mouths 
of  the  newly  formed  glands,  are  not  infrequent. 

Complications.  Ectropion  and  eversion  of 
the  lower  punctum  is  liable  to  occur,  especially 
in  old  people  Avith  lax  lids,  owing  to  constant 
wiping  away  of  discharge,  and  in  children  with 
blepharitis  from  the  s\A'elling  and  cicatrization 
of  the  lid  margins. 

Phlyctenulse  frequently  accompany  the  disease 
from  infection  of  the  deeper  laj^ers  of  the 
conjunctiva,  and  corneal  ulceration  from  infection 
of  the  cornea. 

Treatment.  The  first  step  is  to  remove  the 
cause,  by  correction  of  refraction  errors  and 
protection  Avith  glasses  from  the  Avind.  Fre- 
quent use  of  boric  lotion,  or  in  Morax  infection 
zinc  lotion,  is  indicated  ;  Avhen  the  eyelid  margins 
are  affected,  ung.  hydg.  nit.  dil.  or  ung.  hydg. 
ox.  flav.  dil.  should  be  smeared  on  them.  The 
treatment  should  be  continued  for  some  months. 

Phlyctenula. — In  its  simplest  form,  a  phlyc- 
tenula  is  a  small  red  eminence,  about  the  size 
of  a  millet  seed,  usually  in  the  ocular  conjunctiA-a 
near  the  limbus,  Avith  a  leash  of  vessels  leading 
up   to   it.     As   a   rule   the   epithelium   on  the 


Fig.  17. — A  Phlj-ctenula. 

surface  of  the  eminence  gives  Avay,  a\  ith  extru- 
sion of  the  contents  and  the  formation  of  a 
greyish  looking  ulcer  Avhich  rapidly  heals. 
Occasionally  these  nodules  disappear  Avithout 
the  formation  of  an  ulcer.  Almost  invariably 
the  disease  is  preceded  by  some  other  form  of 
conjunctivitis  (Fig.  17). 

The  position  of  the  phlyctenula  is  by  no  means 
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limited  to  the  limbus ;   it  occurs  on  other  parts 
of    the    bulbar    and    even    on     the    palpebral 
conjunctiva. 
Finally,  phlyctenulae  may  involve  the  cornea 


WS^SiM&^'-^(S^^iSM^ 


Fig.  18. — Phlycteniila  from  the  Lid.     Early  stage, 
before  rupture. 

A,  Epitheliiun ;  B  and  C,  Cellular  exudation ;  D,  Cavity 
containing  pvis. 


Fig.  19. — Phlyctenula  after  ruptiure. 

A,  Base  of  the  ulcer;  B,  Cellular  exudation;  C,  Epi- 

thehum. 

and,    Avhen    lasting    for    some    time,    become 
vascularized. 

The  number  of  phlyctenules  varies  from 
only  one  or  two  to  a  large  number,  the  con- 
junctiva near  the  limbus  being  covered  with 
very  small  nodules  which  do  not  usually  break 
down    into    ulcers,    but    resolve.     When    the 


ventor  discharge  runs  down  over  the  face 
pustules  are  formed  in  the  skin  from  direct 
infection. 

The  patients  are  usually  children  in  bad 
health.  It  is  stated  that  these  cases  are 
always  tuberculous,  but  this  theory  is  not 
supported  by  the  pathological  evidence. 
Phlyctenulae  are  apt  to  recur  until  health  is 
re-established. 

Pathology.  Histology  shows  that  phlyctenules 
are  minute  abscesses  in  the  deep  laj'ers  of  the 
conjunctiva,  which  rupture  through  the  surface 
with  the  formation  of  an  ulcer.  The  most 
common  organisms  associated  with  this  disease 
are  the  Koch- Weeks'  bacillus  and  staphylo- 
coccus. 

Treatment.  Locally,  the  eye  must  be  kept 
clean  by  mild  antiseptics,  1  in  6000  hydrarg. 
perchlor.  or  lot.  boric.  Protargol  ten  per 
cent,  as  drops  may  be  used  locally  to  decrease 
the  discharge.  When  the  disease  is  subsiding 
ung.  hyd.  ox.  flav.  dil.  may  be  applied.  If  the 
cornea  is  involved  atropine  should  be  substituted 
for  the  protargol. 

General  tonic  treatment  must  also  be  admin- 
istered, together  with  plenty  of  fresh  air  or  the 
seaside. 

Degenerative  Changes  in  the  Conjunctiva  frequently 
secondary  to  Inflammation 

A  Pinguecula  is  a  small  mass  of  hj'pertrophied 
yellow  elastic  tissue  seen  at  the  limbus,  in  the 
palpebral  aperture  usually,  in  eyes  subject  to 
much  exposure.  It  can  be  removed  if  causing 
annoyance  from  its  appearance. 


Fig.  20. — Pterygium. 

A  Pterygium  is  a  triangular  fold  of  conjunctiva 
in  the  same  situation  as  a  pitiguecula,  but 
involving  the  cornea.  It  is  usually  described 
as  having  a  head  adherent  to  the  cornea,  a 
neck  at  the  limbus,  and  a  body  passing  into 
the  conjunctiva  ;  it  is  red  and  vascular,  and  may 
spread  across  the  cornea  and  so  affect  the  sight. 
It  occurs  principally  in  old  people  and  those 
liable  to  exposure.  Around  the  head  a  grey 
area  of  degenerating  cornea  is  seen.  It  is 
probably  due  to  degeneration  in  the  corneal 
epithelium,  which  is  replaced  by  the  con- 
junctiva. If  spreading  it  had  better  be  re- 
moved. The  base  is  divided  and  is  carefully 
dissected  up  to  the  cornea,  from  which  it  is  then 
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torn  off.  The  wound  must  be  carefully  sewn 
together,  or  it  will  recur. 

Symblepharon  is  the  adherence  of  the  lid  to 
the  globe.  It  is  generally  the  result  of  bums, 
operation  or  ulcers.  (Jbliteration  of  the  fomices, 
as  in  trachoma,  is  kno\\ii  as  symblepharon 
posterior,  for  which  little  can  be  done.  Adhesion 
of  the  lid  near  the  margin  to  the  globe  is  known 
as  symblepharon  anterior.  The  condition,  when 
due  to  injuries,  can  often  be  alleviated  by  some 
form  <^f  plastic  operation  with  or  without 
grafting  of  mucous  membrane. 

Xerosis  is  essentially  a  drying  of  the  con- 
junctiva with  keratinization  of  the  epithelium 
and  adherence  to  it  of  Meibomian  secretion 
containing  the  so-called  xerosis  bacillus  (pseudo- 
diphtheritic  bacillus)  which  is  a  saprophyte 
grow  ing  in  the  Meibomian  secretion,  and  has  no 
relation  to  the  disease. 

It  is  divided  into  (1)  primary  and  (2) 
secondary. 

Primary  Xerosis  may  either  affect  the  bulbar 
conjunctiva  in  the  palpebral  aperture,  or  the 
whole  conjunctiva;  in  the  latter  condition  it 
is  often  associated  with  kerato-malacia.  The 
disease  is  always  associated  with  defective 
health,  and  is  especially  prevalent  in  the  spring 
during  the  hot  dry  winds.  Night  blindness  is 
frequently  complained  of,  and  this,  together 
with  the  deficient  lachrymal  secretion,  possesses 
a  common  cause,  namely,  malnutrition.  The 
disease  is  practically  limited  to  children  and 
sailors. 

Secondary  Xerosis  following  on  pemphigus 
and  the  cicatrization  stage  of  trachoma;  in 
the  latter  it  is  principally  limited  to  the  scar 
tissue. 

Treatment.  In  the  primary  cases  this  consists 
in  improving  the  health  of  the  child,  plenty  of 
green  vegetables  being  desirable.  Locally  the 
use  of  oil  prevents  the  formation  of  the  patches 
and  renders  the  cornea  less  hable  to  infection. 

M.  S.  M. 

DISEASES    OF    THE    SCLEROTIC   AND   CORNEA 

Diseases  of  the  Sclerotic 

The  sclerotic  is  comparatively  seldom  in- 
flamed and  its  diseases  are  few  ;  the  commonest, 
Episcleritis,  gives  rise  to  a  raised  red  patch, 
usually  nut  far  from  the  cornea,  underlying  the 
conjunctiva,  though  the  conjunctival  vessels 
over  it  are  engorged;  there  is  tenderness  and 
pain  of  a  dull  aching  character;  less  commonly 
the  pain  may  be  acute.  The  course  of  the 
disease  is  very  chronic  and  relapses  are  frequent. 
The  subjects  are  often  rheumatic. 

Treatment.  JJathiiig  with  hot  boric  acid 
lotion,  and  massage  with  very  dilute  yellow 
oxide  of  mercury  ointment  (0-5  per  cent"),  will 


gradually  cause  a  return  to  normal.  Internally 
some  form  of  salicylate  is  useful. 

A  similar  but  less  severe  disease  is  Episcleritis 
fugax,  or  "red  eye;"  the  red  patch  persists 
only  a  few  hours  or  days  and  subsides  to  recur 
immediately  in  another  region  of  the  eye. 

Deep  Scleritis  is  usually  seen  as  a  complication 
of  cyclitis ;  the  redness  is  deeper  and  more 
purple  than  in  the  other  forms,  and  commonly 
a  larger  area  is  attacked.  Often,  as  a  result 
of  the  inflammation,  the  sclera  is  thinned  and 
a  permanent  slate-coloured  patch  remains 
Avhere  the  dark  uveal  pigment  sho\\s  through. 
Similar  patches  are  seen  when  the  superficial 
form  has  been  very  chronic.  Sometimes  the 
sclerotic  gives  way  over  these  areas  and  one 
variety  of  staphyloma  forms. 

Treatment.  Pain  may  be  relieved  by  heat 
and  leeches ;  for  the  cyclitis  we  give  atropine 
if  the  intraocular  tension  does  not  rise  too  high. 
If  it  occasions  alarm,  purgation  and  sweating 
by  hot-air  baths  are  often  useful. 

Injuries  of  the  Sclerotic. — Rupture  of  the 
sclerotic  occurs  as  the  result  of  severe  blows; 
it  is  often  complicated  by  extrusion  of  the  lens. 
If  the  rupture  be  sub-con junctival  and  the  con- 
junctiva remain  untorn,  the  prognosis  is  not 
very  unfavourable.  The  eye  may  even  retain 
a  certain  amount  of  vision.  If,  on  the  other 
hand,  the  conjunctiva  has  given  way,  the  eye 
will  usually  be  lost ;  there  is  great  risk  of  the 
intraocular  contents  becoming  infected. 

Treatment.  The  difference  is  the  same  as 
that  between  a  simple  and  a  compound  fracture. 
Therefore  nothing  must  be  done  in  ""  simple 
rupture"  which  will  make  it  "compound." 
It  is  very  tempting  to  see  the  lens  just  under 
the  conjunctiva,  but  it  should  be  left  there  and 
no  attempt  made  to  remove  it.  The  only 
treatment  required  is  rest  in  bed  with  a  pad  and 
bandage  over  the  injured  eye,  or  preferably  at 
first  over  both  eyes.  Atropine  may  be  instilled  ; 
heat,  applied  by  a  muff-warmer,  and  leeches  will 
be  valuable  if  the  eye  remains  long  irritable. 

Wounds  of  the  sclerotic  are  always  among  the 
most  serious  of  ocular  conditions  with  ^\hich 
the  practitioner  will  have  to  deal.  They  are 
dangerous  not  only  to  the  eye  injured,  but  also, 
by  involvement  of  the  cilary  body,  they  are 
liable  to  give  rise  to  sympathetic  ophthalmia, 
and  thus  to  destruction  of  both  eyes.  There- 
fore, whenever  from  the  great  extent  of  damage, 
grave  wound  or  escape  of  the  lens,  or  loss  of 
any  large  quantity  of  vitreous,  it  is  practically 
certain  that  the  eye  cannot  retain  more  than  a 
small  fraction  of  vision  (the  other  eye  being 
approximately  normal),  the  surgeon  must 
recommend  excision  as  soon  as  possible.  If  the 
wound  is  clean  cut,  the  lens  has  escaped  injury 
and  the  loss  of  vitreous  is  small,  the  surgeon 
may  attempt  to  save  the  eye. 
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The  cut  in  the  sclerotic  must  be  closed  by 
interrupted  sutures  ;  each  suture  must  be  doubly 
armed  and  one  needle  passed  on  each  side  of  the 
wound  through  the  sclerotic  from  Avithin  out- 
wards ;  if  the  conjunctiva  be  sutured  separately, 
the  deep  sutures  should  be  of  some  absorbable 
material. 

As  the  wound  is  being  closed  by  tying  the 
sutures,  the  ciliary  body,  the  iris  base,  etc., 
must  be  pushed  back  inside  the  globe  with  a 
repositor,  so  that  the  edges  of  the  scleral  wound 
may  come  into  direct  contact  without  any 
intervening  prolapse.  If  all  goes  well  the  eye 
will  quiet  down  and  the  course  of  the  recovery 
be  like  that  of  an  operation  wound. 

If  the  ciliary  body  has  been  injured,  and 
becomes  inflamed,  there  will  be  much  injection, 
but  so  long  as  there  is  no  deposit  of  keratitis 
punctata  (commonly  called  K.P.  :  vide  infra), 
the  surgeon  may  feel  at  rest  as  regards  the  risk 
of  sympathetic  ophthalmia.  If  K.P.  appear, 
the  question  of  removal  must  again  be  faced. 

After-treatment  is  that  of  any  serious  eye 
operation.     Both  eyes  should  be  bandaged  and 
atropine  used  freely  in  the  damaged  eye  to  keep 
the  ciliary  body  and  iris  at  rest. 

Naturally,  if  the  patient  have  already  lost 
one  eye  (since  the  risk  of  sympathetic  ophthalmia 
is  absent),  there  can  be  no  question  of  excision, 
and  all  attempts  must  be  made  to  save,  even 
though  the  eye  looks  at  first  sight  hopelessly 
lost. 

Diseases  of  the  Cornea 

The  cornea  partakes  in  character  both  of  the 
sclerotic  and  the  conjunctiva ;  the  epithelium 
covering  the  surface  is  the  direct  continuation 
of  the  latter,  and  the  substantia  propria  is  but 
little  altered  sclera.  The  diseases  of  the  cornea 
fall  into  two  groups  according  to  the  structure 
affected.  Thus  there  is  a  large  group  of  super- 
ficial diseases  of  the  cornea  which  are  in  essence 
conjunctival  inflammations,  and  a  second  of 
parenchymatous  inflammations  affecting  the 
scleral  portion  of  the  membrane. 

The  reduction  of  the  conjunctival  elements 
in  the  cornea — the  absence  of  subconjunctival 
tissue  and  of  blood-vessels — causes  a  variation 
in  the  form  of  the  conjunctival  disease  as  mani- 
fested in  the  region  of  the  cornea.  Most  super- 
ficial inflammations  of  the  cornea  tend  to 
ulcerate ;  only  in  a  few,  such,  for  example,  as 
pannus,  which  is  the  representative  of  trachoma 
and  is  accompanied  by  great  formation  of  new 
vessels,  are  the  other  symptoms  more  important 
than  ulceration. 

In  parenchymatous  inflammation  there  is 
rarely  ulceration ;  and  the  disease  tends  to  a 
diminution  in  transparency  of  the  membrane, 
with  the  formation  of  new  vessels. 

The  anatomy  of  the  cornea  has  an  important 


bearing  on  treatment.  Owing  to  absence  of 
blood-vessels  it  is  little  resistant  to  the  attacks 
of  micro-organisms,  and  is  liable  to  injury  from 
any  powerful  germicide.  We  are  therefore 
unable  to  apply  efficient  antisepsis,  for  fear  of 
increasing  the  damage.  On  the  other  hand,  the 
lymph  channels  of  the  cornea  absorb  certain 
drugs  very  readily ;  thus  the  alkaloids  are  passed 
into  the  anterior  chamber. 

As  far  as  symptoms  are  concerned,  we  can 
usually  treat  them  fairly  efficiently ;  pain  can 
be  controlled  by  cocaine,  dionin,  etc. ;  vascularity 
can  be  reduced  or  increased  by  adrenalin  or 
dionin;  an  injured  surface  can  be  partly  pro- 
tected by  the  application  of  some  ointment ; 
but  in  many  cases  we  are  powerless  to  stop  an 
inflammatory  process  before  it  has  impaired 
the  transparency  of  the  cornea,  and  when  an 
opacity  has  once  appeared  we  can  do  little  to 
promote  its  removal. 

Diagnosis  depends  chiefly  on  the  differentia- 
tion of  the  conditions  of  the  cornea;  a  sketch 
of  the  changes  seen  in  it  is  therefore  essential 
to  the  recognition  of  the  various  diseases.  We 
have  to  note  the  condition  of  the  surface  and 
of  the  general  transparency  of  the  membrane. 
The  normal  cornea  is  smooth,  bright,  regularly 
curved  and  almost  perfectly  transparent. 

The  condition  of  the  surface  may  be  altered 
in  several  ways ;  there  may  be  a  definite  loss  of 
substance,  a  wound  or  an  ulcer,  or  the  surface 
may  be  roughened  without  loss  of  substance ;  in 
the  latter  case  we  may  be  dealing  with  oedema 
of  the  cornea,  as  in  case  of  increased  tension ; 
with  inflammatory  swelling,  as  in  interstitial 
keratitis  (in  these  two  conditions  the  appear- 
ance of  the  surface  is  almost  identical).  Or  we 
may  find  the  surface  irregular  from  the  presence 
of  superficial  vessels  raising  up  the  epithelium 
and  running  on  the  membrane  of  Bowman 
(pannus  and  vascular  ulcer),  or  from  larger 
elevations  from  hyperplasia  of  the  corneal  tissue 
(nodular  keratitis) ;  lastly,  the  epithelium  may 
be  raised  into  bullae,  and  these  may  show  as  clear 
dark  patches  against  the  rest  of  the  epithelium, 
which  is  made  to  look  grey  by  oedema. 

Alteration  of  the  curvature  of  the  cornea  to 
such  a  degree  that  it  is  recognizable  to  the  naked 
eye  is  rare ;  it  is  called  conical  cornea ;  yielding 
of  a  scar  to  intraocular  pressure  gives  rise  to 
staphyloma. 

Opacities  of  the  cornea  follow  many  varieties 
of  inflammation  or  degeneration. 

One  which  is  so  common  that  it  is  almost 
physiological,  called  arcus  senilis,  appears  as 
a  fine  white  semicircular  line,  almost  at  the 
margin  of  the  cornea  and  concentric  with  it. 
It  is  the  result  of  a  colloid  degeneration  of  the 
superficial  layers  of  the  cornea.  It  never  inter- 
feres with  vision  and  has  no  importance. 

All  ulcers  which  extend  below  the  epithelium 
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are  followed  by  more  or  less  dense  opacity. 
These  opacities, ''  nebulae,"  are  usually  irregularly 
circular  or  comet-shaped,  with  a  tail  contain- 
ing^ the  remains  of  old  vessels,  running  to  the 
margin  of  the  cornea  and  connecting  with  the 
vessels  of  the  conjunctiva.  The  surface  of  all 
recent  scars  is  faceted ;  there  is  no  clear  corneal 
tissue  over  them ;  the  image  of  the  fundus  seen 
through  the  scar  is  distorted,  and  the  visual 
acuity  is  reduced  in  proportion. 

Sometimes  after  the  improper  use  of  lead 
lotions  one  may  find  lead  salts  deposited  in  the 
scar,  forming  dense  opaque  rough  scales  which 
cause  much  irritation.  Deposits  of  other  metals 
are  very  rare.  The  uncomplicated  scars  clear 
slowly  (in  infancy  much  more  rapidly  and  com- 
pletely than  in  adult  life).  Often  the  clearing  is 
definitely  greater  along  the  vessels,  and  thus 
the  scar  becomes  divided  by  fine  lines,  which 
eventually  may  give  an  appearance  of  regularity 
of  pattern. 

The  nebulie  which  follow  parenchymatous 
keratitis  are  more  diffuse  and  interfere  less  with 
the  regularity  of  curvature,  and  therefore  with 
vision,  than  do  the  scars  of  ulcers.  It  is  often 
sui-prising  to  note  how  great  an  acuity  is  pre- 
served to  the  sufferers  from  severe  interstitial 
keratitis.  These  nebulae  can  be  distinguished 
from  those  following  ulcer  by  their  depth 
l)elow  the  surface,  their  regular  diffusion,  and 
by  the  presence  of  deep  vessels  Mhich  can  be 
seen  to  have  no  connection  Mith  the  conjunc- 
tival .system,  and  often  form  a  bundle  of  parallel 
twigs. 

The  image  of  the  retina  seen  through  them 
is  blurred,  but  not  distorted. 

Sometimes  a  calcareous  band  runs  across  the 
cornea  from  side  to  side,  usually  rather  beloAv 
the  centre.  This,  zonular  keratitis,  is  most 
frequent  in  eyes  that  have  been  blind  for  a 
long  time,  but  is  occasionally  found  in  eyes 
that  appear  otherwise  healthy!^ 

The  lime  salts  are  deposited  in  the  epithelium 
and  the  most  superficial  layers  of  the  cornea. 

It  has  been  found  possible  sometimes  to  scrape 
away  the  deposit  and  to  restore  useful  vision. 

Lastly,  among  opacities  of  the  cornea,  must 
be  mentioned  the  so-called  keratitis  punctata. 
("  K.P.").  This  shows  itself  as  a  number  of 
circular  dots  of  varying  size,  often  arranged 
by  gravity  in  a  more  or  less  triangular  figure 
on  the  lower  half  of  the  back  of  the  cornea.  The 
dots  are  really  mas.ses  of  exudate  adhering  to 
the  posterior  surface,  and  are  the  result  and 
sometinu-s  the  only  obvious  evidence  of  cyclitis. 

Superficial  Diseases  of  the  Cornea 

Corneal    Ulcer.— The  simplest  form   of   ulcer 

ft)llows   a   slight    injury   of   the   cornea.     Very 

superficial  forms,  in  which  the  epithelium  only 

is  .scratched,  are  sometimes  known  as  abrasions. 


There  is  pain,  often  compared  to  "  hot  sand  " 
in  the  eye,  of  a  superficial  character,  the  surface 
of  the  cornea  has  lost  its  regular  reflex  over  the 
disturbed  surface,  and  there  is  usually  some 
ciliary  redness.  The  exact  extent  of  the 
abrasion  may  readily  be  ascertained  by  dropping 
a  minute  quantit}^  of  an  alkaline  solution  of 
fluorescein  (0-5  per  cent.)  into  the  eye.  The 
dye  temporarily  stains  the  corneal  tissue  where- 
ever  it  is  exposed  by  the  removal  of  the 
superficial  epithelium. 

These  abrasions  heal  rapidly  and  leave  no 
scar. 

If  the  injury  have  penetrated  more  deeply 
into  the  cornea,  the  floor  of  the  ulcer  is  often 
rough  and  greyish.  A  permanent  scar  will 
follow. 

Treatment  consists  in  removing  any  mechanical 
cause  of  irritation,  e.  g.  a  foreign  body  or  in- 
verted eyelash,  in  keeping  the  eye  at  rest,  and 
in  preventing  as  far  as  possible  any  infection. 
We  prescribe  atropine  ointment,  0*5  per  cent., 
and  put  a  pad  and  bandage  on  the  eye,  also 
some  antiseptic  ointment  which  covers  the  raw 
surface  and,  acting  as  a  lubricant,  prevents 
friction. 

If  the  ulcer  becomes  septic  (infected  ulcer), 
the  pain  is  almost  always  severe ;  the  eye  is 
very  red,  the  surface  of  the  ulcer  is  more  sloughy 
and  yellow  in  colour,  the  surrounding  tissues 
of  the  cornea  are  infiltrated  and  have  lost  their 
bright  transparency.  The  pupil  is  small,  the 
iris  appears  muddy  green,  showing  the  presence 
of  iritis  and  a  turbid  aqueous  humour.  This 
condition  demands  immediate  care  ;  the  patient 
must  be  put  to  bed  and  the  ulcer  disinfected. 
If  the  condition  is  not  very  acute  we  may  use 
a  solution  of  quinine  neutral  sulphate  and 
atropine  sulphate  (aa  grs.  iv  ad  oz.  i)  dropped 
into  the  eye  every  three  hours;  often  it  will  be 
necessary  to  disinfect  the  ulcer  more  efficiently 
with  pure  carbolic  (ninety  per  cent.)  or  the 
actual  cautery. 

If  the  former  is  used,  the  eye  must  be  cocain- 
ized and  the  floor  of  the  ulcer  cleaned  by  scrajD- 
ing  gently  with  a  small  sharp  spoon,  so  that 
all  sloughs  are  cleared  a^\■ay ;  if  there  are  under- 
mined edges  they  must  be  cut  away  with 
scissors.  Then,  after  lavage  ^\ith  a  quantity 
of  boracic  acid  lotion,  the  surface  of  the  ulcer 
must  be  carefully  dried  M'ith  sharp  triangles  of 
clean  blotting-paper,  and  the  carbolic  applied. 
A  sharp  wooden  point  or  a  very  tiny  camel's 
hair  brush  should  be  moistened  with  the  car- 
bolic, and  used  to  stipple  the  whole  surface. 
The  greatest  care  must  be  taken  that  no  excess 
of  acid  falls  on  to  the  cornea ;  the  wooden  point 
or  brush  must  be  allowed  to  drain  before  it 
touches  the  cornea.  Any  accidental  excess 
must  be  at  once  dried  up  with  blotting-paper. 
If  the  surface  of  the  eye  become  damp  during 
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the  process  it  must  again  be  dried :  the  tears 
not  only  carry  the  acid  to  points  where  it  is 
not  wanted,  but  also  by  diluting  weaken  its 
action  where  it  is  needed. 

If  the  infection  has  reached  a  further  stage 
we  may  see  a  pocket  of  pus  in  the  cornea,  as 
sho\vn  by  a  yellowish  deep  opacity,  Avith  a 
lustreless  surface.  Often  we  see  a  whitish - 
yellow  line  at  the  bottom  of  the  cornea,  which 
is  bigger  and  more  easily  seen  when  the  patient 
is  looking  down,  and  is  smaller  and  may  even 
be  invisible  A\hen  the  patient  looks  up.  This  is 
"hypopyon,"  pus  in  the  anterior  chamber. 
The  alteration  of  apparent  size  is  due  to  the 
fact  that  the  pus  is  behind  the  cornea.  The 
hypop3'on  may  increase  in  size  until  the  lower 
half  or  more  of  the  anterior  chamber  is  filled. 

This  is  a  dangerous  condition  and  may  be 
followed  rapidly  by  total  loss  of  the  eye.  If 
drugs  have  been  tried  unsuccessfully,  or  if  the 
large  size  of  the  hypopyon  shows  great  urgency, 
the  disinfection  of  the  ulcer  must  be  under- 
taken at  once.  The  galvanocautery,  if  handy, 
or  any  redhot  point,  may  be  applied  (after 
cocaine)  to  destroy  the  septic  focus  in  the 
cornea.  Heat  thus  applied  is  even  more 
efficacious  than  pure  carbolic. 

If  the  ulcer  is  not  stopped  it  may  perforate ; 
the  iris  will  often  prolapse  into  the  wound  and 
remain  to  form  an  anterior  synechia.  Some- 
times after  perforation  all  symptoms  subside 
with  great  rapidity  ;  it  has  therefore  been  recom- 
mended by  Saemisch  that  we  should  in  severe 
cases  make  an  incision  across  the  ulcer  floor ; 
this  will  alloA\-  the  escape  of  the  hypopyon  and 
relieve  the  ulcerated  tissues  from  the  pressure 
of  the  intraocular  tension. 

Phlyctenular  Keratitis. — In  all  cases  of  catar- 
rhal conjunctivitis  the  cornea  is  liable  to  become 
affected  by  small  papules,  which  lose  their 
covering  epithelium  and  become  ulcers.  There 
is  often  a  bundle  of  vessels  running  from  the 
conjunctiva  to  the  ulcer;  such  an  ulcer  is  called 
a  phlyctenule.  They  occur  very  frequently  in 
strumous  children,  and  in  most  cases  yield  to 
the  ointment  of  the  yellow  oxide  of  mercury 
(grs.  ii  ad  oz.  i).  When  there  is  photophobia  or 
redness  atropine  maybe  added  to  the  ointment. 
The  general  health  must  be  attended  to,  and 
any  local  eczema  or  ulceration  of  other  parts 
treated.  The  corneal  vessels  persist  after  the 
ulcer  is  healed. 

A  very  similar  appearance  in  adults  is 
associated  with  acne  rosacea ;  it  is  often  neces- 
sary to  give  arsenic  internally  to  bring  about 
a  cure. 

Dendritic  Ulcer. — This  is  a  chronic  form  of 
ulceration  in  which  the  ulcer  tends  to  have 
the  shape  of  a  fine  wandering  line  Avith  branches, 
like  the  dendrites  of  certain  minerals.  It  most 
commonly  occurs  associated  with  herpes  febrilis. 
35* 


The  pain  is  often  slight,  and  there  may  be  few 
symptoms  beyond  "  weakness "  of  the  eye. 
Sometimes  it  may  be  very  acute. 

The  most  satisfactory  method  of  treatment 
is  the  application  of  carbolic  as  already  de- 
scribed, after  the  instillation  of  fluorescein  to 
mark  out  the  extent  of  the  ulcer.  This  condi- 
tion must  not  be  confused  with  herpes  corne^e, 
a  complication  of  herpes  frontalis  with  which 
it  has  little  resemblance. 

Herpes  Corneae. — Herpes  of  the  cornea  occurs 
as  a  complication  of  herpes  frontalis ;  it  is  seen 
as  a  dull  grey  patch,  with  the  "  orange  peel  " 
or  "  leather  "  surface  indicating  oedema  of  the 
epithelium.  The  cornea  is  anaesthetic.  There 
is  always  ciliary  injection,  and  almost  always 
iritis  and  K.P.  In  the  later  stages  the  cornea 
may  ulcerate,  and  there  may  be  hypopyon. 
Pain  is  often  severe.  The  intraocular  tension 
is  almost  always  high. 

The  chief  difficulty  in  dealing  with  these 
cases  depends  on  the  condition  of  the  tension ; 
it  is  often  impossible  to  give  atropine  without 
raising  the  tension  to  a  dangerous  degree.  We 
therefore  have  to  fall  back  on  other  means  to 
combat  the  iridocyclitis,  e.g.  heat,  leeches  and 
purgation.  Sometimes  dionin  is  useful  to 
relieve  the  pain,  but  it  may  be  necessary  to 
give  morphia,  to  control  it :  the  weak  yellow 
ointment  is  useful  to  apply  to  the  cornea  in 
mild  cases. 

Pannus. — True  pannus  (p.  trachomatosus)  is 
corneal  trachoma.  It  begins  always  in  the  upper 
zone,  as  a  crescent  made  up  of  small  grey 
points  which  elevate  the  epithelium ;  into  this 
numerous  vessels  run  in  approximately  parallel 
courses,  anastomosing  freely  by  branches. 

The  vessels  are  connected  with  the  conjunc- 
tival system.  They  are  so  numerous  that  the 
crescent  is  quite  red ;  in  front  of  the  crescent 
fresh  granules  appear  (they  are  practically 
trachoma  granules),  and  as  the  disease  spreads 
the  vessels  run  farther  and  farther  into  the 
cornea.  After  a  time  the  whole  cornea  may 
become  covered,  but  this  is  rare  in  England. 
Sometimes  small  ulcers  appear  at  the  advancing 
edge. 

When  the  disease  recedes  the  cornea  is  left 
with  a  veil  of  thin  scar  tissue  over  the  region 
of  the  crescent  infiltrated  with  the  vessels. 

As  this  is  simply  part  of  the  conjunctival 
disease,  treatment  is  described  under  the 
diseases  of  the  conjunctiva.  In  the  late  stages 
it  may  be  useful  to  divide  the  vessels  running 
into  tiie  cornea  (peritomy). 

Parenchymatous  Keratitis.  —  Inflammation  of 
the  deeper  layers  of  the  cornea  is  recognized 
by  the  presence  of  a  haze  in  the  deeper  parts 
of  the  membrane,  while  the  surface  remains 
unbroken  and,  in  the  early  stages,  unaffected. 

The  haze  is  often  made  up  of  small  clouds 
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Avhich  coalesce,  and  is  usually  followed  or  accom- 
panied by  vessels  which  grow  from  the  deep 
branches  round  the  cornea  and  invade  the 
substantia  propria;  they  tend  to  form  Inrushes 
of  parallel  twigs ;  traced  by  tlie  eye  to  the 
limbus,  tlu'v  disappear  behind  the  opaque 
margin,  and  do  not,  as  do  the  vessels  accom- 
panying ulcers,  join  the  conjunctival  vessels. 

Ciliaiy  injection  is  always  found ;  and  there 
is  often  ])ain,  which  may  be  severe.  As  the 
more  superticial  layers  of  the  cornea  become 
involved  by  continuity,  the  epithelium  shares 
in  the  process.  The  surface  loses  its  lustre, 
and  there  are  formed  a  number  of  small  eleva- 
tions, giving  the  whole  an  appearance  compared 
to  tine  leather  or  orange  peel. 

Interstitial  Keratitis.  —  The  most  common 
parenchymatous  intianimation  of  the  cornea  is 
interstitial  keratitis.  This  is  usually  a  very 
chronic  condition,  most  often  due  to  syphilis, 
either  inherited  or,  more  rarely,  acquired. 

Children  bearing  well-marked  stigmata  of 
inherited  .syphilis  are  the  most  frequent  victims, 
chietly  at  the  age  of  from  ten  to  fourteen 
years.  The  disease  commences  often  insidiously 
with  slight  ciliary  redness  and  lachr\'mation. 
Then  a  grey  crescent  invades  the  upper  region 
of  the  cornea,  a  crescent  made  up  of  a  number 
of  small  detached  clouds  Avhich  tend  to  run. 
togetlier.  Following  the  crescent  comes  a 
network  of  fine  blood-vessels,  which  give  the 
region  of  the  cornea  which  they  invade  a  dull 
pui-plish-pink  coloration,  the  so-called  '"  salmon 
patch." 

Gradually  the  crescent  spreads  downwards, 
and  a  second  appears  at  the  lower  corneal 
margin.  The  two  eventually  meet  and  the 
whole  cornea  is  involved. 

The  surface  partakes  in  the  process  and  the 
lustre  of  the  corneal  reflex  is  lost.  The  epithe- 
lium is  uneven,  raised  into  small  irregular 
pa])ules  and  even  bullae,  giving  the  "  orange- 
peel  "  appearance.  The  condition  of  the  cornea 
is  only  a  part  of  the  disease,  Avhich  attacks 
also  the  iris  and  all  the  uveal  tract. 

After  some  time  the  inflammation  usually 
fades,  the  cornea  clears — though  the  fine  ves- 
.sels  persist,  showing  the  former  inflammation — 
and  if  the  choroid  and  retina  have  not  been 
nuich  damaged,  vision  is  regained. 

The  course  of  the  disease  extends  over  many 
months,  and  is  sometimes  followed  by  relapses. 
Tiie  second  eye,  in  the  subjects  of  t"he  heredi- 
tary disease,  usually  becomes  attacked  after 
a  sliort  interval. 

Treatmeyit  is  unsatisfactory ;  it  seems  to  have 
no  influence  in  protecting  the  second  eye.  The 
pupil  must  be  kept  dilated  by  atropine ;  pain, 
which  is  rarely  severe,  may  be  relieved  by  heat, 
but  mercurials  seem  to  have  little  effect.  It 
has  seemed  to  me  that  in  a  few  cases  subcon- 


junctival injections  of  hydrarg.  cyanid.  (i^^  ii-iv 
of  a  1  in  1000  solution)  in  the  very  early  stages 
have  done  some  good.  Recovery,  or  at  least 
great  improvement,  as  far  as  the  corneal  con- 
ditions are  concerned,  is  the  rule ;  it  is  not  safe, 
however,  to  give  an  entirely  favourable  prog- 
nosis, as  the  deep  structures,  the  choroid  and 
retina,  are  often  the  seat  of  coincident  inflam- 
mation. 

The  interstitial  keratitis  which  comes  on  in 
tubercular  patients  is  very  like  the  syphilitic 
form,  but  the  K.P.  is  grosser,  and  is  often 
compared  to  "  drops  of  mutton  fat."  An 
investigation  of  Wassermann's  and  von  Pirquet's 
reactions  will  clear  up  the  diagnosis.  In  tuber- 
cular cases  vaccination  by  tuberculin  may  be 
tried;  in  the  syphilitic,  salvarsan  has  little 
value.  H.  B.  G. 

DISEASES  OF   THE   IRIS    AND   CILIARY   BODY 

Hyperaemia  of  the  Iris. — The  iris  being  so 
abundantly  supplied  \\\i\\  vessels  and  nerves, 
it  very  soon  flushes  up  if  there  be  any  source 
of  irritation  in  the  neighbouring  parts.  This 
condition  is  visible  previous  to  the  development 
of  an  iritis,  but  it  may  often  be  seen  when 
no  iritis  exists,  and  by  careful  treatment  a 
real  attack  of  inflammation  may  be  averted. 
There  is  always  some  source  of  irritation 
present.  It  may  be  a  severe  catarrhal  or 
purulent  conjunctivitis,  the  presence  of  a  foreign 
body  in  the  conjunctival  sac  or  in  the  cornea : 
in  fact,  any  form  of  injury  may  cause  it. 
On  examination,  a  slight  ciliary  blush  will  be 
observed,  which  consists  of  a  red  ring  of  fine 
injected  vessels  close  to  the  cornea,  quite 
different  in  appearance  from  the  large  and 
injected  conjunctival  vessels.  The  pupil  is 
contracted  and  reacts  sluggishly,  and  there 
may  be  some  slight  photophobia  with  lachry- 
mation,  the  eye  will  feel  uncomfortable,  while 
there  may  be  a  little  deep-seated  pain,  but  in 
simple  hyperaemia  this  is  very  slight.  On 
carefully  comparing  the  two  eyes  it  will  be 
noticed  that  the  hypersemic  iris  has  lost  some- 
thing of  the  lustre  possessed  by  its  fellow,  and 
by  strong  magnification  iritic  vessels  may  be 
seen  on  it.  Inasmuch  as  this  is  a  stage  Mhich 
may  very  easily  drift  into  a  true  iritis,  it  is  of 
the  utmost  consequence  to  recognize  it. 

Treatment.  A  drop  of  atropine  solution,  1  per 
cent,  combined  with  hot  bathing  and  the  treat- 
ment of  the  original  cause  of  the  trouble,  ^\ill 
quickly  cure  this ;  but  should  astringents,  such 
as  sulphate  of  zinc,  be  used  (\\  hich  may  be  quite 
right  for  a  conjunctivitis),  the  hyperaemia  will 
quickly  pass  on  to  a  true  iritis.  Astringents  in 
this  condition  increase  every  symptom,  and 
many  a  case  of  iritis  is  developed  in  this  way, 
which   would   never  have   passed   beyond   the 
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stage  of  hyperaemia  had  proper  treatment 
been  applied.  Atropine  is  the  one  thing  neces- 
sary, and  this  will  speedily  cure  the  condition. 

Iritis. — All  forms  of  iritis  have  much  the  same 
characteristics,  yet  they  vary  a  good  deal  in 
detail  and  in  treatment,  according  to  the  nature 
of  the  condition  A\hich  is  responsible  for  its 
presence. 

Although  we  talk  of  iritis  and  cyclitis  as  being 
two  distinct  conditions,  yet  it  is  obvious,  if  we 
look  at  the  anatomical  relations  of  the  two 
structures,  that  Ave  can  hardly  expect  one  to 
be  inflamed  without  the  other  being  affected 
also.  It  therefore  happens  that  we  have 
certain  cases  which  can  neither  be  truly  de- 
scribed as  one  or  the  other  and  are  consec{uently 
termed  irido-cyclitis.  It  is  also  common  to 
find  the  inflammation  spreading  backwards, 
and  then  choroiditis  is  present  as  Avell.  The 
possibility  of  this  latter  condition  must  never 
be  forgotten  when  giving  a  prognosis,  for  there 
are  many  cases  in  which  it  is  impossible  to  see 
the  choroid,  owing  to  opacities  in  the  media  due 
to  irido-cyclitis,  and  although  Me  may  justly 
expect  the  latter  to  clear  up,  yet  the  eye  may 
subsequently  be  found  to  be  almost  devoid  of 
sight  owing  to  extensive  choroiditis  which  has 
been  going  on  all  the  time,  and  which  it  A^as 
impossible  to  see  until  things  had  cleared  suffi- 
ciently for  a  view  to  be  obtained.  At  the  same 
time  the  retina  or  optic  nerve  may  have  been 
likewise  damaged. 

Symptoms.  Iritis,  irido-cyclitis  and  cyclitis 
may  be  considered  together,  as  far  as  symptoms 
are  concerned,  but  as  the  ciliary  body  is  the  more 
important  structure  it  usually  is  first  affected. 
Owing,  however,  to  the  ease  with  which  the  iris 
can  be  seen,  most  of  the  signs  are  first  apparent 
here. 

The  very  first  symptoms  are  those  of  hj^er- 
semia  of  the  iris,  and  these  quickly  pass  on  to 
tn;e  iritis.  As  in  all  other  cases  of  inflamma- 
tion, there  are  redness,  swelling,  heat,  pain,  and 
impaired  function.  The  redness  in  the  iris  itself 
is  somewhat  masked  owing  to  its  pigmented 
condition,  but  if  the  oblique  illumination  be 
used  with  a  corneal  loupe  it  is  almost  always 
possible  to  see  dilated  vessels  upon  it.  The  \ 
lustre  of  the  iris  is  gone  owing  to  oedema,  its 
colour,  as  compared  with  that  of  the  other  eye, 
has  altered  owing  to  the  abnormal  amount  of 
blood  and  exudation  which  it  contains.  The 
pupil  has  an  ill-defined  swollen  edge,  is  usually 
contracted,  very  sluggish  in  its  movements, 
and  usually  does  not  react  to  either  light 
or  accommodation.  The  most  marked  feature 
of  the  case  is  the  deep  ciliary  blush,  which 
is  from  one  to  several  millimetres  Avide,  and 
occupies  the  circumcorneal  zone.  The  in- 
jected vessels  Avhich  cause  this  appearance  are 
extremely  fine,  and  the  individual  Aessels  can 


scarcely  be  seen  without  high  magnification, 
in  fact,  seen  at  a  little  distance  it  looks  A^erj^  like 
a  painted  red  band  Avith  an  ill-defined  outer  edge, 
the  inner  edge  reaching  close  up  to  the  cornea. 
It  has  a  Avholly  different  appearance  from  that 
caused  by  conjunctivitis,  Avhere  the  vessels  are 
much  larger  and  can  be  seen  runnino;  for  a  Ions 
Avay  individually.  They  are  large  and  most 
marked  aAvay  from  the  cornea,  Avliile  the  iris  is 
quite  bright.  But  it  must  he  remembered  that 
with  a  severe  iritis  the  conjunctival  vessels  may  be 
injected  as  well  as  those  of  the  ciliary  body. 

Inflammatory  exudation  is  present  in  the 
aqueous,  Avhich  becomes  turbid,  and  very  greatly 
interferes  Avith  sight.  This  exudation  varies 
much  in  its  character. 

In   A'ery   acute   cases   blood    itself    may   be 
exuded  from  the  A-essels  of  the  iris  or  ciliary 
body,    and   may   be   in   sufficient   quantity   to 
collect  at  the  bottom  of  the  anterior  chamber, 
thus  forming  a  hyphsemia.     Short  of  this,  the 
exudation   may   be    \-ery   sticky,    and    contain 
a   large   amount   of   fibrinous   material,    Avhich 
quickly  forms  adhesions  betAveen  the  iris  and 
lens   capsule — posterior  synechia?.      Exudation 
is   throAvn   out    into    the    pupillary   area    and 
forms    a    membrane    across    it,    uniting     the 
Avhole  together,  Avhich  if   left  alone  Avill  cause 
complete  blocking  of  the  pupil,  and  Avill  thus 
entirely    separate    the    anterior    and    posterior 
chambers,  so  that  fluid  cannot  pass  from  one 
to  the  other.     At  the  same  time,  this   sticky 
exudation  Avill  fill  up  the  angle  of  the  anterior 
chamber,  temporarily  blocking  it,  and  perhaps 
permanently  uniting  the  periphery  of  the  iris 
to  the  back  of  the  cornea.     This  is  chiefly  seen 
in  sympathetic  and  syphilitic  iritis.     At  other 
times  the  exudation  is  far  less  plastic,  greater  in 
amount,  and  A-ery  like  Avater,  thus  deepening  the 
anterior  chamber.    This  condition  is  called  serous 
iritis.     OAving  to  the  small  amount  of  fibrinous 
material  it  contains,  there  is  but  little  tendency 
to  the  formation  of  synechise.     This  exudation 
contains  a  certain  number  of  cells,  AA'hich  have 
a  great  tendency  to  adhere  to  anything  AA'hich 
may  be  near,  and  in  the  early  stages  they  often 
arrange  themselves  in  minute  pyramidal  heaps 
on  the  back  of  the  cornea,  the  iris  and  the  lens 
capsule.    When  seen  on  the  cornea,  the  condition 
is  termed  "  keratitis  punctata  "  and  is  usually 
spoken  of  as  "  K.P."     It  is,  hoAAever,  not  a  real 
keratitis  at  all,   and  the  spots  adhere  to  the 
cornea  in  much  the  same  Avay  as  limpets  attach 
themseh-es  to  a  rock,  just  because  it  is  there  and 
ready  for  them  to  adhere  to.     These  dots  vary 
much  in  size  and  in  number.     Sometimes  they 
are  so  minute  that  only  Avith  the  best  light  and 
AA'ith  high  magnification  can  they  be  seen.     At 
other  times  they  are  so  large  as  to  be  plainly 
visible  in  daylight.     This  form  of  iritis  is  char- 
acteristic of  the  rheumatic   variety,  in  Avhieh 
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is  included  not  onlv  the  iritis  following  acute 
rheumatism,  but  also  most  forms  of  septic 
iritis,  such  as  f{onorrhcjual,  gouty,  tubercular, 
and  that  following  septic  absorption  from  the 
mouth,  throat,  alimentary  tract,  genito-urinary 
passages,  nasal  sinuses  or  elsewhere.  The 
serous  and  plastic  varieties  pass  invisibly  into 
one  another,  and  all  cases  of  iritis  will  form 
adhesions  unless  the  ])upil  be  kept  dilated. 
E.ssentially,  however,  .sympathetic  and  syphilitic 
iritis  are  of  the  highly  plastic  varieties,  and  all 
forms  of  '■  rheumatic  '  iritis  (used  in  its  broadest 
sense)  constitute  the  serous  variety. 

The  pain  which  accompanies  any  form  of 
iritis  is  very  characteristic;  it  is  usually  severe, 
and  extends  around  the  side  of  the  head.  The 
patient  c()m])lains  of  headache,  and  the  pain 
radiates  down  the  no.se  and  along  the  margins 
of  the  orbit,  and  is  often  so  acute  as  altogether 
to  prevent  sleep,  while  the  term  "  agony  "  is 
no  exaggeration  as  a  description  of  what  a 
patient  may  suffer  with  acute  iritis.  However, 
in  many  cases  of  slow  chronic  iritis,  usually  of 
septic  origin,  there  may  be  no  pain,  and  little  or 
no  injection,  and  the  first  thing  the  patient 
notices  is  failure  of  vision.  On  examination, 
extensive  posterior  sjTiechise  may  be  found,  and 
the  patient  may  deny  that  he  has  ever  suffered 
enough  discomfort  in  his  eye  to  make  him 
realize  that  there  was  anything  wrong  with  it. 

Diagnosis.  This  is  of  the  utmost  consequence, 
for  not  onl}'  has  iritis  to  be  distinguished  from 
other  forms  of  inflammation  of  the  ej^eball,  but 
tlie  kind  of  iritis  also  requires  to  be  recognized. 

Broadly  speaking,  the  deep-seated  pain  which 
the  patient  speaks  about,  Avhich  radiates  all 
about  the  orbit,  side  of  the  head  and  down  the 
nose,  is  very  characteristic,  and  is  quite  different 
from  the  complaint  of  '"  sand  "  in  the  eye  and 
pain  confined  to  the  eyeball  which  is  present  in 
cases  of  conjunctivitis.  Perhaps,  however,  the 
most  important  thing  to  distinguish  iritis  from 
is  glauconu\.  Now,  it  happens  that  to  super- 
ficial examination  the  cases  are  somewhat 
similar  in  appearance.  The  acute  pain  of  the 
one  ccrtainl}^  equals  that  of  the  other,  though 
glaucoma  more  often  leads  to  vomiting  than 
does  iritis.  Still,  on  careful  examination  they 
are  usually  to  be  distinguished.  The  age  of 
the  patient  goes  for  a  good  deal.  Iritis  is  far 
more  common  in  the  young,  owing  to  the 
presence  of  gonorrhoea.  syy)hilis  and  tu])ercle, 
than  in  older  peo})le ;  but  it  must  never  be  for- 
gotten that  quite  old  people  may  get  iritis,  and 
it  is  often  seen  in  diabetes.  On  the  other  hand, 
glaucoma  is  scarcely  ever  seen  before  thirty  to 
thirty-five,  and  is  very  rare  even  in  those  of  that 
age.  But  the  older  a  person  is  the  more  likely 
is  glaucoma  to  develop. 

The  tension  of  the  globe  in  this  disease  is 
always  above  normal,  and  sometimes  the  eye 


is  of  stony  hardness;  but  in  iritis  the  tension 
is  seldom  raised,  and  the  eye  is  more  often  soft 
than  hard,  owing  to  the  ciliary  body  being 
implicated,  although,  on  the  other  hand,  it  is 
possible  for  certain  local  conditions  to  cause  an 
increase  of  tension.  Still,  this  seldom,  if  ever, 
raises  it  to  the  extreme  degree  of  hardness  felt 
in  glaucoma. 

In  conjunctivitis  the  pupil  is  active  and  per- 
haps small ;  in  iritis  it  is  small  and  is  inactive ; 
while  in  glaucoma  the  anterior  chamber  is 
shallow  and  the  pupil  dilated. 

A  correct  diagnosis  is  of  vital  importance  to 
the  eye.  As  a  good  working  rule,  it  should  be 
remembered  that  astringents,  such  as  zinc, 
alum,  etc.,  cure  conjunctivitis;  but  in  a  threat- 
ened iritis  they  would  be  certain  to  ensure  a 
bad  attack,  and  if  used  in  a  fully  developed 
case,  a  blocked  pupil  with  an  exaggeration  of  all 
the  symptoms  would  result.  These  drugs  would 
also  exaggerate  the  pain  and  symptoms  of 
glaucoma. 

Atropine  will  do  all  that  is  possible  to  dilate 
the  pupil,  and  in  iritis  will  save  half  the  compli- 
cations which  might  others  ise  arise.  It  will  do 
no  good,  although  it  will  scarcely  cause  harm  in 
conjunctivitis  ;  but  if  used  in  a  case  of  glaucoma 
it  Mill  ensure  the  patient  never  seeing  again. 

Eserine  Avill  do  harm  rather  than  good  to 
conjunctivitis.  It  will,  if  it  can  act  at  once,  cut 
short  an  attack  of  glaucoma,  and  may  cure  it 
in  half-an-hour,  but  if  put  into  an  eye  with  iritis 
it  is  as  disastrous  as  putting  atropine  into  a 
glaucomatous  eye.  All  the  symptoms  will  be 
exaggerated,  and  the  eye  is  not  likely  to  escape 
w'ithout  a  totally  blocked  pupil. 

The  diagnosis  is  so  important  that  too  much 
stress  cannot  be  laid  upon  it.  Let  no  one 
attempt  to  treat  these  cases  unless  he  is  sure  of 
his  diagnosis ;  but,  having  once  made  up  his 
mind,  let  him  stick  to  it.  Some  of  the  Avorst 
cases  seen  are  produced  by  a  surgeon  imagining 
he  has,  saj^,  a  case  of  iritis,  and  ordering  atro- 
pine ;  shortly  after,  he  changes  his  mind  and 
thinks  the  tension  is  raised  and  it  is  really  glau- 
coma, so  he  gives  eserine.  As  the  eye  probably 
is  not  affected  by  both  diseases  at  the  same  time 
(though  it  may  be)  he  must  have  done  almost 
irreparable  damage  by  one  thing  or  the  other. 
Therefore  if  he  really  is  in  doubt  he  should  not 
treat  the  case  until  the  diagnosis  is  certain. 
Still,  it  must  be  remembered  that,  Avhichever  it 
is,  no  time  must  be  lost.  A  few  hours'  delay 
may  for  ever  prevent  the  breaking  down  of 
adhesions  and  the  cure  of  iritis,  and  may  lead 
to  a  blocked  pupil,  while  in  an  acute  glaucoma 
a  similar  delay  may  ensure  total  blindness. 
There  is  no  room  in  these  two  diseases  for  what 
is  sometimes  termed  "masterly  inactivity." 
Delay  m  ill  ensure  disaster,  and  wrong  treatment 
Mill  hasten  it. 
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Sympathetic  Iridocyclitis. — The  most  severe 
and  destructive  form  of  irido-cyelitis  which  is 
possible  is  that  following  injury  to  the  other  eye. 
It  is  impossible  here  to  go  into  the  origin  of  this 
much  discussed  disease,  but  it  always  follows 
a  penetrating  injury  of  the  fellow  eye,  and 
especially  is  it  likely  to  develop  after  a  wound 
involving  the  uveal  tract.  It  scarcely  ever 
develops  in  the  sound  eye  until  at  least  three 
Aveeks  have  elapsed  since  the  eye  causing  the 
mischief  Avas  damaged,  though  it  may  occur 
years  after  the  primary  injury  if  it  has  been 
recently  inflamed.  The  first  sign  visible  in 
the  sympathizing  eye  is  a  slight  ciliary  blush, 
with  a  tendency  to  lachrymation,  and  perhaps 
photophobia.  Keratitis  punctata  may  be  seen 
if  carefully  looked  for.  Very  soon  all  the  char- 
acteristic signs  of  plastic  iritis  become  visible ; 
the  pupil,  in  spite  of  vigorous  applications  of 
atrojiine,  will  contract,  and  most  likely  get 
totally  blocked,  while  the  inflammation  is  so 
severe  that  after  several  months,  or  perhaps 
years,  the  eye  may  be  quite  blind.  All  degrees 
of  severity  are  seen,  and  useful  vision  may  be 
retained,  but  the  eye  can  scarcely  avoid  being 
most  seriously  damaged.  Atropine  and  heat 
should  be  applied  locally,  and  mercury  given 
internally,  while  if  the  exciting  eye  be  hope- 
lessly damaged,  it  should  be  excised.  But  if 
any  useful  vision  is  likely  to  remain  in  the 
originally  injured  eye,  it  had  better  be  left,  for 
when  once  sympathetic  irido-cyclitis  has  set  in, 
the  exciting  eye  may  in  the  end  retain  the  most 
sight.  Far  better,  however,  would  it  have  been 
to  have  excised  the  injured  eye  before  the 
disease  had  had  time  to  develop.  If  the  disease 
has  started,  excision  of  the  injured  eye  is  the 
proper  thing  to  do  in  the  interest  of  the  other 
eye,  but  it  will  not  save  all  the  cases.  Fortu- 
nately, with  improved  aseptic  methods  this 
disease  is  far  less  common  than  it  used  to  be. 

Syphilitic  Iritis. — This  usually  comes  on  during 
the  stage  of  secondary  syphilis,  and  is  essentially 
of  a  plastic  nature.  The  anterior  chamber  is 
of  almost  normal  depth,  the  pain  is  severe, 
and  posterior  synechise  are  certain  to  form. 
Unless  atropine  be  used  at  once,  they  will 
become  permanent ;  but  in  any  case  if  they 
have  formed  at  all  and  then  have  become  broken 
down,  uveal  pigment  will  remain  on  the  lens 
capsule,  Avhile  more  often  than  not  the  pupil  is 
left  scarred  and  irregular.  This  form  of  iritis  has 
but  little  tendency  to  recur.  As  a  rule,  there  is 
one  severe  attack,  the  eye  is  left  permanently 
damaged,  but  the  patient  is  unlikely  to  sufl^er 
from  a  recurrence.  Often  small  tumours,  like 
condylomata,  develop  on  the  iris,  but  they 
disappear  fairly  quicklJ^  The  syphilis  must  be 
actively  treated  by  the  usual  methods.  The 
injection  of  salvarsan  in  such  cases  is  particularly 
useful,  and  its  effects  most  remarkable.  Atropine 


drops,  one  per  cent.,  Avith  hot  bathing,  must  be 
applied  to  the  eye. 

There  is  a  form  of  iritis  Avhich  may  come 
on  in  tertiary  SA^hilis,  namely,  the  development 
of  a  gumma  on  the  iris  or  ciliary  body,  but  this 
is  not  common. 

Gonorrhoeal  Iritis. — This  is  a  form  of  iritis 
which  essentially  conforms  to  Avhat  has  for  years 
been  termed  rheumatic  iritis.  As  a  matter  of 
fact,  iritis  following  acute  rheumatism  is 
extremely  rare,  though  if  a  patient  has  ever 
had  gonorrhoea,  and  particularly  gonorrhoeal 
arthritis,  it  is  decidedly  common.  The  exuda- 
tion is  of  the  serous  A'ariety,  and  A'ery  often  a 
curious  jelly-like  mass  forms  in  the  anterior 
chamber.  Sometimes  it  assumes  a  lenticular 
shape,  but  as  the  disease  subsides  it  is  absorbed. 
Adliesions  may,  of  course,  form  here  as  in  other 
forms  of  iritis,  but  there  is  nothing  like  the 
readiness  for  this  to  take  place  as  in  sympathetic 
or  sj^hilitic  iritis.  Atrophic  Avill  usually  break 
them  doAvn,  unless  they  have  been  there  a  long 
time.  The  chief  characteristic  of  this  disease  is 
its  liability  to  recur,  and  many  a  patient  has  his 
life  made  a  misery  to  him  by  these  frequent 
attacks.  Internally,  mercury  and  quinine  do 
more  good  than  salicylates,  and  A^accihe  treat- 
ment is  successful  in  some  cases.  Locally, 
atropine  and  hot  bathing  must  be  used,  and  in 
any  case  of  scA^ere  pain  from  iritis  leeches  applied 
close  to  the  outer  canthus  giA^e  more  relief 
than  anything  else.  Venesection  is  most  useful 
for  the  relief  of  pain  in  young  and  full- 
blooded  people,  and  the  pupil  Avill  often  dilate 
after  bleeding  Avhen  atropine  had  not  the 
slightest  effect  upon  it  before.  This  applies  to 
any  form  of  iritis,  except  in  old  and  feeble 
people. 

Septic  Iritis. — With  this  is  included  all  the 
many  cases  Avhicli  in  bygone  times  Avere  called 
rheumatic  or  gouty,  Avhen  the  patient  had  often 
suffered  from  neither  disease.  In  practically 
every  case  of  iritis  a  cause  may  be  found  if  it 
be  looked  for.  A  condition  Avhich  underlies 
many  cases  of  iritis  is  pyorrhoea  alveolaris, 
or  any  general  septic  condition  of  the  teeth  or 
mouth.  The  first  thing  which  a  surgeon  should 
do  on  seeing  a  case  of  iritis  is  to  discoA-er  its 
cause ;  and  let  no  one  forget  to  look  at  the  teeth. 
Septic  roots  and  decayed  teeth  are  quite  sufficient 
to  produce  it,  Avhile  it  is  often  seen  to  clear  up 
at  once  Avhen  the  cause  is  remoA'ed,  or  to  go  on 
to  blindness  if  this  remains  untreated.  Septic 
absorption  from  the  nasal  sinuses,  alimentary 
tract  and  genito-urinary  system  are  \exy  danger- 
ous. This  form  of  iritis  is  essentially  of  the 
serous  variety,  and  consequently  keratitis 
punctata  is  often  the  first  thing  seen,  so  that 
this  must  be  carefully  looked  for.  A  A^ery 
useful  Avay  to  see  it  is  to  use  an  ophthalmoscope 
with  a  plane  mirror  and  a  +12Dor  -1-20  D  lens 
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behind  it.  Even  the  most  minute  spots  are 
seen  black  against  the  red  fundus  reflex.  In  this 
condition  synechite  are  certain  to  form  unless 
atropine  be  promptly  used  and  the  pupil  kept 
dilated. 

Treatment.  First  find  the  cause  and  treat  it. 
In  severe  ca.ses  vaccines  are  useful.  Use 
atropine  and  hot  fomentations  locally,  and  give 
mercury  internally.  Let  every  possible  source 
of  septic  infection,  especially  in  the  mouth,  be 
treated.  All  teetli  whose  roots  are  diseased, 
or  which  have  loose  spongy  gums  round 
them,  thus  providing  pockets  in  which  septic 
material  can  accumulate,  should  be  removed 
at  once. 

Tubercular  Iridocyclitis. — In  this  disease  the 
ciliiuy  l>()(ly  is  almost  certain  to  be  affected, 
and  the  tubercular  nodules  can  generally  be 
seen  to  be  starting  from  it  and  involving  the 
iris.  It  may  assume  the  miliary  form  and  be 
relatively  mild,  or  a  large  mass  of  tubercle  may 
develop.  It  used  to  be  said  that  an  eye  with 
tubercular  disea.se  should  be  excised  to  avoid 
general  infection,  but  as  it  is  seldom  primary, 
in  most  cases  excision  w'ould  not  do  much  good 
to  the  health  of  the  patient.  General  treatment 
will  often  do  wonders,  and  many  are  the  tuber- 
cular eyes  which  at  one  time  appeared  to  be 
all  but  lost,  which  have  recovered  with  very 
useful  vision.  Choroiditis  is  a  very  frequent 
accompaniment  of  tubercular  irido-cyclitis,  and 
the  disease  runs  a  chronic  course.  In  severe 
cases  the  eye  may  shrink  and  become  totally 
blind.  Fresh  air  and  general  treatment  for 
tuberculosis  are  all-important,  while  the  appli- 
cation of  atropine  and  heat  is  all  that  can  be 
done  locally.  A  solitary  tubercle  on  the  iris 
may  be  removed  by  an  iridectomy,  but  it  is  not 
likely  to  do  much  good,  and  may  actually  do 
harm  by  further  injuring  an  already  diseased 
iris. 

Irido  cyclitis  due  to  Congenital  or  Tertiary 
Syphilis. — This  disease  is  more  often  than  not 
termed  interstitial  keratitis,  and  is  described 
elsewhere  as  such.  In  origin,  however,  it  is  an 
irido-cyclitis  which  spreads  forwards,  and  chiefly 
affects  the  interstitial  substance  of  the  cornea. 
In  all  these  ca.ses  the  iris  and  ciliary  body  are 
more  or  less  affected,  and  choroiditis  frequently 
results  in  consequence  of  the  inflammation 
spreading  backwards.  In  most  early  cases 
keratitis  punctata  is  present,  but  it  is  seldom 
seen,  as  the  patients  are  usually  children,  and 
are  not  brought  until  this  stage  is  past  and  the 
cornea  is  obviously  opaque.  As  a  tertiary 
manifestation  of  acquired  syphilis  it  is  rarely 
seen,  but  it  does  occur,  and  runs  a  somewhat 
similar  course  to  the  usual  form.  More  often 
than  not,  however,  one  eye  only  is  affected,  and 
in  this  way  it  differs  from  the  congenital  variety, 
which  practically  always  affects  both.     Other 


neoplasms    of    the    ciliary    body    and    iris    are 
described  v.ith  those  of  the  choroid. 

Wounds  of  the  Iris  and  Ciliary  Body. — Wounds 
involving  this  part  of  the  eye  are  most  de- 
structive, and  require  the  greatest  possible 
care  in  treatment.  Often  such  injuries  are 
further  complicated  by  the  lens  being  injured 
as  well.  It  is  quite  possible  for  the  iris  to 
be  torn  by  a  concussion  injury  without  any 
penetration,  but  although  such  injuries  are 
serious  enough,  as  there  is  no  fear  of  sympa- 
thetic ophthalmitis  without  a  penetrating  wound, 
the  surgeon  has  far  less  anxiety,  and  there  is 
little  to  be  done  in  the  way  of  treatment  except 
to  use  atropine  until  the  eye  quiets  down.  The 
tear  in  the  iris  will  never  heal. 

Penetrating  wounds  are  far  more  serious,  and 
are  generally  accompanied  by  a  prolapse  of  the 
iris  or  ciliary  body.  Such  eyes  frequently 
contain  foreign  bodies,  and  any  degree  of 
damage  may  be  done,  from  a  fine  needle  prick 
to  disorganization  of  the  whole  eye.  Should  tlie 
wound  be  very  small  and  be  caused  by  a  clean 
instrument,  it  may  heal  without  trouble,  but 
if  it  be  larger  the  escape  of  aqueous  is  almost 
sure  to  cause  a  prolapse,  and  this  must  be 
promptly  dealt  with.  If,  however,  it  be  caused 
by  a  flying  object,  such  as  a  piece  of  steel,  the 
chances  are  that  the  foreign  body  is  hidden  in 
some  part  of  the  globe,  and  must  at  all  costs  be 
removed.  Should  the  lens  be  clear,  it  may  be 
seen  in  the  fundus,  but  there  are  many  parts  of 
the  globe  in  which  it  may  be  lodged  which  are 
invisible  to  the  ophthalmoscope.  In  all  cases  of 
doubt  an  X-ray  photograph  should  be  taken,  so 
that  the  size  and  exact  position  of  the  foreign 
body  can  be  ascertained  before  proceeding  to 
remove  it.  And,  incidentally,  it  is  of  the  utmost 
value  to  know  for  certain  whether  the  foreign 
body  is  or  is  not  situated  in  the  globe.  Very 
serious  damage  was  often  done  in  the  pre-X-ray 
days  by  introducing  a  magnet  into  the  eyeball 
for  the  purpose  of  removing  a  foreign  body  which 
sometimes  was  not  there  at  all ;  it  is.  tlierefore, 
advisable  in  all  cases  where  there  is  the  least  sus- 
picion of  the  presence  of  such  an  object  to  make 
certain  ^\  hether  or  not  it  is  there  before  attempt- 
ing to  remove  it  by  the  introduction  of  a  magnet 
within  the  globe.  Should  there  be  no  X-ray 
apparatus  available,  its  presence  may  frequently 
be  detected  by  bringing  the  patient  close  to  the 
Haab's  magnet.  It  is  often  sufficiently  powerful 
to  pull  it  straight  out  of  the  Avound  of  entry,  or 
at  least  to  produce  pain  from  its  movements 
towards  the  magnet,  and  thus  prove  its 
presence.  The  vast  majority  of  foreign  bodies 
found  within  the  eyeball  are  steel  or  iron; 
even  stonemasons  and  navvies  who  are  in- 
jured are  usually  struck  by  a  piece  of  the 
hammer,  chisel,  or  pickaxe,  rather  than  by  a 
piece  of  stone,  so  that  it  should  never  be  assumed 
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that  the  foreign  body  is  of  a  non-magnetizable 
nature  unless  it  be  first  tried.  All  such  cases 
must  be  treated  on  their  o\\-n  merits,  and  no 
details  can  be  given  which  will  suit  every  case. 
Should  there  be  a  prolapse  of  the  iris  or  ciliary 
body  it  must  be  promptly  removed  and  the 
adjacent  portions  of  tissue  be  got  free  from  the 
wound.  The  prolapsed  portion  must  be  firmly 
grasped  with  a  pair  of  capsule  forceps,  which 
have  several  teeth  in  the  lower  parts  of  the 
blades,  so  that  they  may  hold  the  entire  portion 
to  be  cut  off.  Ordinary  iris  forceps  are  useless, 
as  they  hold  only  a  very  small  portion  of  the 
iris  at  their  tips,  and  invariably  tear  through 
before  the  tissue  has  been  really  liberated. 


Diagram  of  Correct  Form  of  Forceps. 

The  iris  must  be  firmly  grasped  in  the  forceps, 
which  should  then  be  raised,  and  consider- 
able traction  exerted.  With  a  pair  of  De 
Wecker's  scissors  the  greatly  stretched  tissue 
should  be  cut  off  wdth  one  snip  close  to  the 
wounded  sclera.  If  this  be  done  successfully, 
the  cut  iris  and  ciliary  body  will  at  once  spring 
back  within  the  globe,  and  will  be  found  to  be 
quite  free  from  the  wound,  which  will  heal 
without  delay,  and  without  any  inclusion  of 
tissue.  If  this  takes  place,  the  eye  is  quite  sure 
to  do  well  if  sepsis  has  been  avoided.  If, 
however,  iris  or  ciliary  body  remain  in  the 
wound,  sympathetic  oi^hthalmitis  is  by  no  means 
unlikely  to  develop.  This  is  an  operation  which 
really  requires  great  care  in  its  performance, 
but  is  one  which  any  practitioner  may  be  called 
upon  to  do.  It  should  never  be  attempted 
without  the  patient  being  under  the  influence 
of  a  general  anaesthetic,  for  if  it  is,  the  pain 
caused  by  the  necessary  traction  on  the  iris  and 
ciliary  body  will  be  too  severe  to  be  borne 
quietly,  while  it  is  a  variety  of  pain  upon  which 
cocaine  has  almost  no  effect.  If  tlie  patient 
be  not  quiet  it  is  impossible  to  clear  the  wound 
and  do  the  operation  neatly.  If  the  lens  be 
wounded  it  must  be  treated  as  a  case  of  trau- 
matic cataract,  which  is  described  under  diseases 
of  the  lens. 

Cysts  and  tumours  of  the  iris  are  described 
with  those  of  the  choroid. 

Diseases  of  the  Choroid. 

The  choroid  is  the  posterior  portion  of  the 
uveal  tract,  and  is  abundantly  supplied  with 
vessels  and  nerves.  It  is  in  direct  continuity 
with  the  iris  and  ciliary  body,  and  inflammatory 
and  degenerative  changes  are  very  frequently 
seen  in  it. 

Most     forms     of     choroiditis     follow     irido- 


cyclitis, and  are  nothing  more  than  an  exten- 
sion backMards  of  the  inflammation.  On  the 
other  hand,  degenerative  and  inflammatory 
changes  may  start  Avithout  any  signs  visible 
externally. 

Disseminated  Choroiditis  is  what  is  usually  seen 
in  cases  of  sypliilis.  Large  black  areas  are 
present,  and  often  there  are  white  atrophic 
patches,  which  are  really  due  to  the  choroid 
having  degenerated  and  the  white  sclerotic  being 
seen  through.  Usually  these  patches  are  sur- 
rounded by  dense  black  pigment.  Such  changes 
are  sometimes  seen  as  the  result  of  old  tubercular 
mischief,  while  it  is  no  uncommon  thing  to  see 
extensive  choroidal  changes  after  such  a  disease 
as  interstitial  keratitis,  and  this  causes  a  greater 
impairment  of  sight  than  does  the  corneal 
affection  which,  more  often  than  not,  clears  suf- 
ficiently to  allow  of  excellent  vision,  provided 
the  fundus  is  unaffected. 

Myopia  is  a  frequent  cause  of  choroiditis. 
The  most  common  form  is  that  which  is  seen 
when  a  posterior  staphyloma  develops  and  an 
area  of  choroidal  atrophy  is  seen  surrounding 
the  disc.  This,  however,  by  itself  does  not 
cause  much  impairment  of  vision.  Myopia, 
however,  sometimes  gives  rise  to  central  changes 
about  the  macula,  and  this  may  vary  from 
fine  degenerative  changes  to  haemorrhage  and 
rupture  of  the  choroid  at  this  spot.  Such  a 
condition  practically  blinds  the  eye. 

Senile  Degenerative  Changes  are  often  seen  in 
old  people,  and  may  occur  at  any  part,  but  the 
most  serious  as  regards  sight  are  those  "v^hich 
occur  at  the  macula. 

In  Diabetes  and  Bright's  Disease  it  is  no  un- 
common tiling  to  see  hsemorrhagic  choroido- 
retinitis,  which  is  as  destructive  to  sight  as  is 
any  other  form  of  central  choroiditis. 

Ruptures  of  the  Choroid  may  occur  at  any 
part,  and  are  generally  caused  by  concussion 
injuries  which  produce  no  external  wound. 
Nothing  can  be  done  in  the  way  of  treatment 
other  than  keeping  the  patient  cpiiet  and  the 
eye  under  atropine  until  there  is  no  further 
danger  of  haemorrhage,  and  until  the  blood 
which  is  already  in  the  vitreous  has  been  ab- 
sorbed. Any  extensive  haemorrhage  into  the 
vitreous  is  sure  to  leave  some  black  floating 
pacifies  Avhich  never  Cjuite  clear  up. 

New  Growths  in  the  Uveal  Tract. 

1.  Inflammatory. — Any  part  of  the  uveal  tract  is 
liable  to  a  neoplasm,  but  the  choroid  is  far  more 
frequently  the  starting-point  of  this  disease  than 
any  other  part  of  the  eye. 

Tubercular  masses  may  occur  in  either  the 
iris,  ciliary  body  or  choroid,  but  they  are  usually 
secondary  to  some  other  tubercular  lesion,  and 
the  diagnosis  is  materially  assisted  by  finding 
evidence  of  the  disease  elsewhere. 
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Miliary  tubercle  is  seen  in  the  iris,  ciliary 
body  or  choroid,  and  is  most  frequently  present 
in  cases  of  general  tuberculosis,  or  in  advanced 
cases  of  tubercular  meningitis  in  children.  It 
occurs  late  in  the  disease,  and  when  in  the 
choroid,  is  visible  with  the  ophthalmoscope  as 
small  \shit(^  raised  nodules.  Generally  more 
than  one  nodule  is  present,  and  often  they 
are  scattered  thickly  over  the  fundus.  Should 
there  be  only  a  few,  and  should  the  child 
recover,  large  pigmented  degenerative  areas  are 
left  behind. 

(Retinitis  pigmentosa,  though  really  of  the 
nature  of  a  choroido-retinitis,  need  not  be  dis- 
cussed here.) 

Treatment.  This  consists  of  treating  the 
disease  which  gives  rise  to  the  trouble,  and, 
unfortunately,  little  can  be  done  for  the  eye, 
owing  to  the  fact  that  the  inflamed  portions  of 
the  choroid  are  usually  destroyed.  Mercury 
is  the  one  drug  which  exercises  control  over  most 
of  the.se  changes.  Locally,  dark  glasses  and 
atropine  are  the  only  things  which  can  be  given. 
Cyanide  of  mercury  is  frequentl}'  given  as  a 
-ub-conjunctival  injection,  and  perhaps  exer- 
cises a  more  direct  action  on  the  affected  part 
than  when  given  by  the  mouth.  Great  care 
nuist  be  taken  in  the  administration  of  mer- 
cury if  the  kidneys  are  in  any  way  afTected. 
Leeches  near  the  outer  canthus  are  sometimes 
useful. 

Cysts  of  the  choroid  due  to  parasites  are  too 
rare  to  need  (lescri])ti()n. 

2.  Malignant  Diseases  of  the  Uveal  Tract. — 
\'>\  far  the  most  common  form  of  malignant 
disease  here  seen  is  sarcoma.  The  tissue  in 
which  it  starts  belongs  to  the  connective-tissue 
group,  and  is  developed  from  the  mesoblast, 
con.sequently  sarcoma  is  far  more  frequently 
seen  here  than  is  carcinoma,  A\hich  latter  is 
usually  secondary  to  carcinonui  elsewhere. 

Sarcoma  of  the  Uveal  Tract  is  rare,  and  is 
practically  always  pigmented.  Should  it  start 
in  the  ciliary  body  there  may  be  a  local  bulging. 
If  further  back,  the  patient  usually  complains  of 
loss  of  vision.  On  ophthalmoscopic  examination 
a  detachment  of  the  retina  is  first  seen,  due  to 
the  fact  that  the  growth  is  rai-sing  the  retina 
above  its  normal  level.  Sometimes  a  dark  mass 
is  seen  l)oneath  the  detached  retina,  but  this  is 
so  uiuisual  that  it  is  impossil)le  to  wait  until 
it  comes  into  view  before  making  a  diagnosis. 
There  is  nothing,  perhaps,  more  difficult  in  the 
whole  donu\in  of  ocular  diagnosis  than  to  say 
with  certainty  whether  a  detachment  of  the 
retina  is  a  simple  one  or  due  to  a  growth  behind 
it.  It  may  be  said  that  a  simple  detachment 
of  the  retina  is  very  seldom  seen  in  other  than 
highly  myopic  eyes,  and  it  is  very  suggestive  of 
a  growth  should  a  detachment  be  seen  in  an 
emmetropic    or    hypermetropic    eye.     In    the 


myopic  eyes  which  develop  detachment  of 
the  retina  the  vitreous  is  usually  degenerated, 
and  fluid,  so  that  when  the  patient  moves  his 
eye  the  loose  retina  is  seen  waving  and  floating 
about  like  a  curtain  agitated  by  the  wind.  If 
it  is  stretched  over  a  growth  it  generally  has  a 
solid  appearance  and  does  not  move. 

It  must  be  remembered  that  the  detachment 
of  the  retina  in  no  way  corresponds  to  the  size 
of  the  growth  producing  it.  The  detachment  is 
much  larger,  and  corresponds  in  appearance  to 
what  would  be  produced  by  a  cup  or  basin 
(which  might  represent  the  growth)  being 
covered  loosely  by  a  table  cloth  (which  corre- 
sponds to  the  retina).  The  tension  of  the  eye 
is  sometimes  a  guide.  It  has  been  said  that 
if  there  is  a  detachment  of  the  retina  and  the 
tension  is  raised,  there  is  probably  a  growth 
inside  the  eye ;  but  if  this  same  condition  is 
present  and  the  tension  is  low,  or  not  raised,  it 
is  probably  a  simple  detachment.  This,  how- 
ever, is  by  no  means  to  be  relied  upon.  It  is 
true  that  if  the  growth  is  far  back  and  away 
from  the  ciliary  body,  the  tension  is  very 
likely  to  be  raised,  but  is  by  no  means  always 
so.  But  if  the  ciliary  body  be  involved  at  least 
50  per  cent,  of  the  cases  have  normal  or  minus 
tension. 

Transillumination  is  sometimes  useful,  but  it 
is  by  no  means  an  infallible  guide.  In  spite  of 
the  difficulties,  an  accurate  diagnosis  is  of  prime 
importance  to  the  patient,  and  no  means  should 
be  neglected  which  might  aid  this. 

Sarcomata  which  grow  in  the  eye  are  all  very 
malignant,  and  unless  the  eye  containing  them 
be  promptly  excised,  abdominal  and  other 
recurrences  are  certain  to  take  place  within  a 
year  or  two. 

Treatment.  This  consists  in  immediate  ex- 
cision onl3\  and  if  the  growth  has  already 
extended  to  the  orbit  the  entire  orbital  contents 
must  be  removed. 

Primary  Carcinoma  of  the  Ciliary  Body  has  been 
described,  but  it  is  of  extreme  rarity. 

Secondary  Carcinoma  of  the  Choroid  is  by  no 
means  so  uncommon  as  was  once  supposed  to 
be  the  case.  It  usually  occurs  in  a  late  stage 
of  carcinoma  of  the  breast,  when  secondary 
growths  are  appearing  in  other  parts  of  the  body, 
but  it  is  sometimes  seen  to  follow  cancer  of  the 
stomach,  lungs,  etc.  Frequently  both  eyes  are 
affected,  and  from  the  nature  of  the  disease 
treatment  is  useless. 

Malformations  of  the  Iris  and  Choroid. — Coloboma 
is  the  common  congenital  malformation  of  both 
the  iris  and  choroid.  The  former  is  visible  to 
the  naked  eye,  and  usually  appears  as  if  iridec- 
tomy has  been  done  downwards  and  inwards. 
Coloboma  of  the  choroid  is  a  similar  condition 
occurring  in  this  coat,  and  frequently  both 
conditions  are  present  together.        C.  D.  M. 


DISEASES   OF  THE   EYE 


1105 


CATARACT 


DISEASES    OF   THE    LENS 

The  lens  tissue  is  not  itself  subject  to  inflam- 
matory conditions,  although,  when  wounded, 
leucocytic  infiltration  may  take  place  into  it 
from  surrounding  parts.  The  pathological  con- 
ditions of  the  lens  are  limited  to  disturbances 
of  parts  by  injury,  congenital  abnormality, 
malformation  and  to  various  forms  of  degenera- 
tions known  as  cataract. 

Displacements  of  the  lens  may  be  either 
congenital  or  the  result  of  injury.  The  con- 
genital form  is  usually  upwards  and  very  often 
shows  hereditary  tendency.  With  a  dilated 
pupil  it  is  generally  easy  to  see.  The  degree  of 
displacement  varies,  so  that  in  some  cases  part 
of  the  undilated  pupil  is  unobstructed  by  the 
lens  and  very  fair  vision  is  obtained  through  a 
suitable  glass.  In  cases  where  there  is  great 
interference  Avith  sight  it  is  necessary  to  resort 
to  operation.  In  the  case  of  children  and  young 
adults  absorption  of  the  lens  by  the  process  of 
needhng  should  adopted.  This,  however,  is 
not  to  be  lightly  undertaken,  for  there  are  many 
difficulties  to  contend  M'ith.  The  non-fixation 
of  the  lens  to  the  ciHary  body  causes  it  to  swing 
away  from  the  needle,  and  the  mere  puncture  of 
the  capsule  is  not  sufficient,  for  in  this  condition 
the  wound  of  the  capsule  will  not  readily  gape. 
Dislocations,  the  result  of  injury,  may  be  partial 
or  complete.  In  complete  dislocation  the  lens 
may  be  driven  back  into  the  vitreous  or  into 
the  anterior  chamber,  or,  after  rupture  of  the 
eyeball,  beneath  the  conjunctiva.  Such  rupture 
generally  takes  place  just  outside  the  corneal 
margin  upwards  and  inwards,  owing  to  the  more 
exposed  state  of  the  orbit  downwards  and  out- 
wards. In  these  cases  of  dislocation  beneath 
the  cojijunctiva  it  is  not  advisable  to  do  any 
operation  for  the  removal  of  the  lens,  at  any  rate 
until  the  scleral  wound  shall  have  healed,  in 
order  to  avoid  an  external  wound  and  the  risk 
of  sympathetic  ophthalmia.  Dislocations  of 
the  lens  may  be  diagnosed  by  tremulous  motions 
of  the  iris  on  movement  of  the  eye.  This  is 
not  always  easy  to  obtain.  Movement  of  the 
eyeball  in  all  directions  should  be  tried,  not 
merely  up  and  down  or  from  side  to  side,  and  it 
must  be  borne  in  mind  that  very  occasionally 
some  peripheral  tremulousness,  though  rather 
more  like  a  wave  of  movement,  takes  place  in 
uninjured  eyes,  especially  those  which  are 
myopic.  Interference  with  vision  is  some- 
times not  so  great  as  one  might  suppose.  Treat- 
ment is  a  difficult  matter.  The  lenses  tend  to 
become  opaque,  but  often  before  that  condition 
has  been  reached  glaucoma  or  chronic  irido- 
cyclitis, Avhich  are  particularly  liable  to  occur 
in  these  cases,  has  been  produced.  Where  the 
sight  is  very  much  interfered  with  and  the  dis- 
location  is    only   partial,  the    removal    of   the 


lens  offers  the  best  chance  of  preserving  the 
sight,  but  it  is  a  difficult  operation  and  often 
unsatisfactory.  If  the  sight  is  fairly  good  and 
displacement  slight,  the  eye  may  be  left  to  take 
its  chance,  and  if  severe  symptoms  arise  later 
on  the  lens  can  then  be  dealt  with.  Eventually, 
however,  the  sight,  although  it  may  last  some 
time,  is  nearly  always  lost.  In  some  cases 
where  removal  of  the  lens  looks  a  simple  and  easy 
operation,  as  its  edge  lies  against  the  back  of  the 
cornea,  it  is  on  the  contrary  very  difficult,  and 
frequently  in  the  end  the  eyeball  has  to  be 
removed. 

Among  congenital  anomalies  other  than  catar- 
act there  has  been  found  a  notch  out  of  the  lens, 
very  rarely  a  bulge,  associated  with  congenital 
coloboma  of  the  iris  and  choroid.  Other  very 
rare  conditions  are  lenticonus  anterior  or  pos- 
terior, which  conditions  may  also  be  acquired, 
indeed,  the  only  cases  the  writer  himself  has  seen 
have  been  acquired. 

Cataract. — Cataract  is  a  Avide  term  applicable 
to  all  conditions  where  there  is  any  loss  of 
transparency  in  the  lens,  whether  the  trouble 
be  due  to  congenital  defects,  injury  or  degenera- 
tive changes  during  life.  It  groups,  therefore, 
under  one  heading  all  kinds  of  conditions,  some 
of  which  have  veiy  httle  anatomical  or  patho- 
logical relationship  to  each  other.  The  term 
Avas  introduced  in  pre-ophthalmoscopic  days, 
when  only  gross  opacities  accompanied  by  very 
serious  diminution  of  vision  could  be  observed. 
At  the  present  time,  with  the  elaborate  instru- 
ments for  observation  Avhich  are  at  our  disposal, 
very  minute  opacities,  which  may  be  of  the  same 
nature  as  the  more  gross  conditions  formerly 
observable  but  which  may  never  lead  to  any 
diminution  of  sight,  and  which  are  present  in 
the  majority  of  people  over  sixty  years  of  age, 
are  also  classed  under  this  same  heading,  and 
though  the  term  may  be  modified  by  such 
phrases  as  "incipient  cataract,"  it  is  some- 
times an  extremely  unfortunate  one  in  the  case 
of  certain  individuals,  to  whom  the  Avord  "  catar- 
act '*'  suggests  blindness  or  operation.  The 
AA'riter  suggests  that  the  AA'ords  "  shght  lens 
degeneration  "  or  "  small  opacities  in  the  lens  " 
Avould  more  accurately  describe  the  condition 
and  would  not  produce  the  same  sense  of  alarm 
in  the  minds  of  those  AA'ho  are  frightened  by  the 
AA'ord  "  cataract." 

The  congenital  and  infantile  defects  of  the 
lens,  classed  together  because  they  are  closely 
associated  and  sometimes  run  into  each  other, 
and  also  because  in  some  cases  there  exists 
uncertainty  as  to  the  time  the  defects  have 
developed,  are  complete  cataract,  nuclear, 
lamellar,  coralliform,  spindle-shaped,  capsular, 
anterior  and  posterior  polar,  pyramidal,  Doyne's 
discoid,  and  flecks  in  the  substance  of  the 
lens. 
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Complete  cataract  is  not  very  common. 
Tliis  generally  presents  the  appearance  of  milk- 
white  opacity  in  the  pupil  representing  a  lens 
of  normal  size.  In  many  cases  it  is  difficult  to 
say  whether  the  cataract  is  congenital  or  whether 
it  has  developed  after  birtli.  Sometimes  these 
cataracts  are  rejjresented  either  by  very  ill- 
developed  lenses  or  lenses  which  have  shrivelled. 
The  writer  believes  that  of  these  two  classes  the 
former  is  at  least  the  more  usual,  for  cases  may 
be  seen  in  which  the  opacity  has  not  been 
homogeneous  and  general,  but  more  or  less 
patchy,  and  which  upon  operation  have  shown 
tliemselves  to  be  lenses  with  a  thickened  capsule 
but  containing  very  little  lens  matter.  Had  the 
lens  been  a  fully  developed  one  which  had 
shrivelled,  it  would  not  be  likely  to  contain  any 
clear  lens  tissue  whatever.  Though  most  text- 
books describe  the  condition  as  shrivelled  lenses, 
the  writer  himself  has  not  seen  any  case  in 
infants  wliich  could  come  with  certainty  under 
that  category,  using  the  word  "  shrivelled  "  in 
the  sense  that  there  had  been  a  more  fully 
developed  lens  which  had  -wasted  ;  and  while 
he  thinks  it  much  more  probable  that  these 
apparently  shrivelled  lenses  are  the  result  of 
imperfect  development,  he  does  not  mean  to 
lay  it  down  that  they  cannot  have  been  more 
fully  developed  and  have  wasted. 

Nuclear  and  lamellar  cataract  are  rather 
varieties  than  different  conditions,  for  the 
nucleus  within  the  lamellar  cataract  has  also 
scattered  opacities,  but  in  the  case  of  the  so- 
called  nuclear  cataract  the  nucleus  is  iiniformly 
and  densely  affected.  This  condition  is  rare, 
but  typical  lamellar  is  among  the  most  common 
of  congf'iiital  cataracts.  In  these  cases,  which 
are  nearly  always  bilateral,  the  part  of  the  lens 
Avhich  corresponds  with  the  nucleus  in  later  life 
is,  as  it  were,  separated  off  from  the  rest  of  the 
lens  by  sharply  defined  opaque  lamella,  within 
which,  as  has  been  said  above,  there  are  also 
scattered  opacities.  The  size  of  the  cataract 
varies  in  degree,  but  except  in  cases  of  artificial 
dilatation  of  tlie  pupil  it  almost  always  occupies 
more  than  the  pupillary  area.  Outside  the 
o])af|ue  lamella  there  may  be  what  are  called 
'■  riders."'  These  are  linear  opacities  which 
embrace  the  periphery  of  the  lamella  hke  the 
legs  of  a  rider  do  a  horse.  The  "  riders  "  represent 
a  second  afTected  lamella  and  are  sometimes  so 
developed  as  to  represent  a  double  lamellar 
cataract,  and  in  rare  instances  even  a  third 
lamella  may  be  affected.  On  the  other  hand, 
there  may  be  no  defined  lamellar  cataract,  but 
only  two  or  three  of  these  "riders."  Besides 
these  bars  of  opacity  may  extend  towards  the 
equator  of  the  lens.  The  degree  of  opacity  of  the 
himellar  cataract  varies  very  greatly,  and  some- 
times is  so  slight  that  the  condition  of  visual 
acuity  would  not  excite  suspicion  of  it.     More 


often  the  cataract  is  dense,  interfering  in  varying 
degrees  with  sight,  and  in  later  life  the  degree 
of  interference  is  often  greater,  due  to  the  smaller 
pupil  of  advancing  years.  The  extent  of  a 
lamellar  cataract  does  not  vary  during  life, 
though  possibly  its  density  may  increase  or  the 
A\iiole  lens  may  take  on  senile  changes.  This  form 
of  cataract  often  shows  an  hereditary  tendency. 
The  heredity  may  not  necessarily  show  itself 
in  this  form  of  cataract,  but  other  developmental 
change  may  be  present,  for  instance,  a  gross 
anterior  polar  cataract  in  the  mother  may  be 
represented  by  a  lamellar  cataract  in  the  child. 
For  example,  in  a  case  which  came  inider  notice, 
the  mother  had  a  central  anterior  capsular  and 
cortical  opacity  with  a  depression  in  the  middle 
of  it,  more  marked  in  the  right  than  in  the  left, 
while  the  son  had  typical  lamellar  cataract,  dense 
in  the  left  and  only  very  slight  in  the  right  eye. 
Several  family  trees  showing  the  heredity  of 
ordinary  lamellar  cataract  have  been  published 
from  time  to  time.  There  has  been  a  good  deal 
of  discussion  as  to  the  causation  of  lamellar 
cataract  and  whether  it  is  always  congenital  or 
infantile.  Some  have  considered  it  as  the  result 
of  convulsions,  others,  again,  have  gone  so  far 
as  to  attribute  it  to  mercury  administered  for 
the  relief  of  convulsions.  In  support  of  the 
infantile  theory  there  is  the  known  occurrence 
of  this  form  of  cataract  from  ergotism,  Avhich  is 
associated  with  convulsions  and  spasms.  Other 
epiblastic  tissues,  too,  may  shoAV  signs  of  mal- 
formation. The  incisor  teeth  are  very  frequently 
affected,  showing  a  deficiency  in  the  enamel 
which  causes  a  ridge  on  the  surface  of  the  tooth, 
and  a  condition  of  ichthyosis  has  been  observed 
in  the  skin. 

Coralliform  and  spindle-shaped  congenital 
cataracts  are  very  rare.  The  spindle-shaped 
variety  shows  a  solid  bar  thickened  in  the  middle 
from  the  anterior  to  the  posterior  pole.  In  this 
form  of  cataract  the  function  of  the  lens  as  a 
refracting  agent  is  usually  very  much  interfered 
with.  The  coralliform  variety  has  opacities 
extending  laterally  like  sprays  from  a  central 
opacity  situated  towards  the  posterior  pole. 

The  congenital  anterior  cortical  and  capsular 
cataracts  include  a  small  dot  or  Y-shaped  opacity 
at  the  anterior  pole,  as  well  as  small  areas  of 
capsular  opacity  due  to  the  remains  of  the  foetal 
fibrovascular  sheath  or  iritic  adhesions  arising 
from  intra-uterine  inflammation. 

Pyramidal  cataract  presents  also  an  anterior 
polar  opacity,  although  it  is  not  produced  by 
developmental  error,  but  by  the  mechanical 
effect  of  a  perforating  ulcer  causing  by  the 
escape  of  the  aqueous  the  cornea  and  lens  to 
come  in  contact  and  thereby  bringing  about 
organic  damage ;  some  lymph  also  may  be  left 
at  this  point  M'hich  may  become  organized,  pro- 
ducing a  heaped -up  appearance  of  the  opacity, 
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and  hence  tlie  name  given  to  this  variety.  It 
should  be  noted  that  this  occurs  only  in  very 
early  life,  for  the  contact  of  the  cornea  and  the 
lens  in  later  life  does  not  produce  it,  and  that 
when  it  has  occurred  the  scar  of  the  perforating 
ulcer  cannot  always  be  made  out  in  the  cornea, 
nor  does  the  scar  of  the  corneal  lesion  necessarily 
correspond  in  the  more  iuWy  developed  eye  with 
the  lenticular  opacity.  The  posterior  polar 
variety  of  capsular  cataract  is  due  to  the  remains 
of  the  fibro vascular  sheath  of  the  lens,  Avhich  has 
not  entirely  disappeared  in  foetal  life.  In  these 
cases  it  may  cover  quite  a  large  area  of  the 
posterior  capsule,  although  such  condition  is 
not  very  common.  Persistent  hyaloid  artery 
may  coexist.  What  is,  however,  quite  common 
is  a  dot  on  the  posterior  capsule  representing 
the  position  of  the  hyaloid  artery.  Occasionally 
too,  the  remains  of  it  persist  as  a  small  rounded 
opacity  connected  with  the  posterior  capsule 
by  a  short  thread.  It  should  be  noted  that  such 
dots  are  never  actually  at  the  posterior  pole, 
but  are  quite  definitely  to  one  side.  Eyes  as 
described  above  as  having  a  large  opaque  area 
in  the  posterior  capsule  are  very  commonly 
amblyopic.  Opacities  in  the  substance  of  the 
lens  may  present  in  rare  cases  a  large  rounded 
opacity  interfering  more  or  less  with  vision 
according  to  its  position.  Such  lenses  may 
tend  to  earlier  senile  changes  in  the  case  of  those 
who  are  disposed  to  them  for  other  reasons,  but 
their  presence  need  not  necessarily  indicate  a 
bad  prognosis. 

But  the  most  common  form  of  congenital 
opacities  are  minute  flecks  in  the  lens.  These 
opacities  by  oblique  illumination  have  a  bluish- 
white  appearance.  They  are  generally  seen 
in  the  external  layers  of  the  lens  towards  the 
periphery,  although  sometimes  they  may  extend 
to  the  central  part,  but  they  are  here  nearly 
always  more  scanty.  There  is  often  a  markedly 
hereditary  tendency  in  these  cases.  As  a  rule 
such  opacities  do  not  interfere  in  the  least  Avith 
sight,  even  though  fairly  numerous,  and  usually 
they  do  not  change  during  life,  but  every  now 
and  then  the  opacities  are  so  extensive  that  sight 
is  seriously  affected  and  absorption  of  the  lens 
by  operation  has  to  be  resorted  to.  It  should 
be  noted  that  these  cases  may  tend  to  increasing 
degeneration.  Not  necessarily  nor  probably 
ever  is  such  increase  in  degeneration  of  the  same 
nature  as  the  original  defect,  but  resembles  rather 
senile  changes.  Thus  in  a  large  family  affected 
with  this  type  one  member  had  to  be  operated 
on  when  Cj[uite  young,  while  another  had  fairly- 
good  sight  as  a  child,  so  that  she  could  do  her 
lessons  readily,  but  at  the  age  of  thirty  was 
almost  incapacitated  from  following  her  work  as 
a  cook. 

Doyne's  discoid  cataract  is  a  pecuhar  con- 
dition  at   first   sight  resembling   a   very  small 


lamellar  cataract,  but  on  closer  examination  it 
will  be  observed  that  the  nucleus  of  the  lens  is 
not  affected,  but  the  defect  is  situated  in  the 
substance  of  the  lens  close  to  the  posterior  pole. 

i  It  occupies  only  one  plane  and  has  the  appear- 
ance of  a  very  finely  stippled  and  perfectly 
defined  circular  plate  of  opacity.  It  is  some- 
times so  faint  as  not  to  interfere  with  vision, 
at  other  times  it  is  very  dense.  The  density 
appears  to  increase  with  advancing  life.  It  is 
markedly  hereditary,  and  since  the  condition 
was  described  by  the  writer  some  years  ago, 
other  family  trees  where  this  condition  is  present 
have  been  recorded. 

Cataract  which  comes  on  after  infant  life  may 
be  due  to  a  variety  of  causes,  old  age,  injury, 
lightning,  occupation,  disease  of  other  parts 
of  the  eye,  general  disease  (cholera),  ergotism, 
tetany  and  epileptic  convulsions.  Senile  catar- 
act is  the  most  common  condition,  and  it  mani- 
fests itself  in  various  ways,  usually  beginning 
in  radial  opaque  striae  at  the  periphery  of  the 
lens  which  extend  to  the  pupillary  area  and 
gradually  broaden  out  into  wedges  of  opacity. 
Originally  these  striae  may  not  be  opaque,  but 
are  only  manifested  by  shifting  the  light  thrown 
by  the  ophthalmoscopic  mirror  from  one  direc- 
tion to  another,  when  they  show  up  as  ""  striae 
of  refraction,"  a  descriptive  term  introduced 
by  BoAvman.  After  a  time  a  haze  appears  and 
then  a  general  cloudiness,  eventually  the  lens 
tissue  becoming  opaque,  so  that  by  oblique 
illumination  no  shadow  is  throAVn  by  the  iris 
into  the  depths  of  the  lens,  but  the  iris  margin 

i  shows  up  sharply  as  lying  immediately  on  the 
white  background  of  the  degenerated  lens. 
Before  entire  opacity  has  resulted  the  iris  by 
oblique  illumination  will  throw  a  shadow  into 
the  lens.  When  the  opacity  is  complete,  only 
light  sense  remains,  and  this  is  never  lost  so 
long  as  the  rest  of  the  eye  remains  healthy. 
In  another  form,  probably  more  purely  senile 
and  slower  in  progress,  the  nucleus  of  the  lens 
becomes  opalescent,  varying  as  the  condition 
progresses    from   an    amber    colour   to    brown. 

!  Fine  striae  develop  at  the  periphery  of  the  lens, 

.  and  by  transmitted  light  the  margin  shoAVs  up 
as  a  hard  somcAA'hat  crenate  edge.  In  the  process 
of  degeneration  such  eyes  sometimes  acquire 
some  degree  of  myopia.  These  lenses  may  be 
quite  mature  for  operation,  though  they  show 
some  red  fundus  reflex  to  ophthalmoscopic 
illumination,  and  e\^en  though  some  limited 
perception  of  form  remains  and  the  iris  margin 
throAA's  to  oblique  illumination  a  deep  shadoAV 
into  the  substance  of  the  lens.  A  modification 
of  this  type  and  one  which  the  writer  described 
as  long  ago  as  1889  in  the  Transactions  of  the 
Ophthalmological  Society  and  has  frequently 
demonstrated  since  under  the  name  of  "  myopic 
degeneration  of  the  lens,"  although  it  is  only 
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now  beginning  to  find  a  place  in  textbooks,  is, 
strictly  speaking,  often  not  a  cataract  at  all,  in 
the  sense  that  no  actual  opacity  may  exist,  but 
the  index  of  refraction  of  the  nucleus  of  the  lens 
rises  considerably  and  its  substance  may  become 
slightly  aniVx'r-coloured  and  presents  to  oblique 
illumination  an  appearance  of  a  defined  and 
densely  white  central  opacity ;  Avith  the  ophthal- 
nK)scoj)e,  however,  by  moving  the  mirror  a  little 
in  ditl'ereut  directions  light  can  be  seen  to  be 
readily  transmitted  everywhere.  Yet,  often 
fine  filmy  opacities  may  be  made  out,  but  not 
in  the  lea.st  corresponding  to  the  apparently 
dense  opacity.  When  the  details  of  the  fundus 
are  examined  in  such  a  case  the  vessels  are 
distorted  much  as  they  are  in  cases  of  conical 
cornea.  Indeed  this  condition  has  very  often 
been  diagnosed  as  lenticonus  posterior.  This 
form  of  cataract  develops  very  slowly  indeed, 
])roducing  an  increasmg  degree  of  myopia,  but 
the  lens  very  seldom  becomes  opaque.  It  is 
the  beginning  of  this  change  that  enables  elderly 
people  who  have  needed  presbyopic  glasses 
gradually  to  require  a  lesser  strength  and 
eventually  perhaps  do  without  them  altogether. 

The  formation  of  vacuoles  in  the  lens  comes 
in  this  category  of  degenerative  changes.  It  is 
quite  comnion  to  find  one  or  two  vacuoles  like 
tiny  bubbles  in  the  substance  of  the  lens  at  or 
even  before  middle  age.  They  often  persist  for 
inonths  and  then  disappear,  leaving  a  very  minute 
dot  of  opacity.  They  are  found  in  the  more 
l)eripheral  layers,  but  seldom  in  the  nucleus. 
Such  vacuoles  are  usually  of  no  serious  sig- 
nificance, but  when  they  occur  in  rows,  forming 
a  kind  of  streak  in  the  lens,  or  in  groups,  some 
of  them  being  of  large  size  and  irregularly  oval, 
they  generally  indicate  a  rapid  breaking  up  of 
the  lens,  although  occasionally  even  in  these 
cases  they  may  sometimes  to  a  large  extent 
disappear. 

Flocculent  opacities  may  occur  throughout 
the  lens,  eventually  leading  to  complete  cataract, 
and  the  early  formation  of  such  opacities  in  the 
])U])illary  area  of  the  lens  may  interfere  much 
more  seriously  with  vision  than  is  usual  in  the 
early  stages  of  cataract.  This  type  of  cataract, 
however,  is  not  generally  purely  senile. 

The  form  of  posterior  capsular  cataract  pro- 
duced by  retinitis  pigmentosa  and  other  gross 
conditions  of  choroido-retinitis  is  represented  by 
the  a{)pearance  of  snnidges  of  no  definite  shape 
occu laying  the  more  central  parts  of  the  posterior 
capsule  aiid  is  seldom  very  gross.  Such  a  con- 
dition is  at  the  outset  purely  capsular ;  but  the 
cortex  of  the  lens  in  the  immediate  neighbour- 
hood may  subsequently  become  affected  and  a 
rosette-shaped  opacity  like  that  seen  in  injury 
appear,  followed  by  slowly  forming  opacity  of 
the  whole  of  the  lens.  In  contradistinction  to 
these  are  the  large  and  always  rather  gross  map- 


like areas  of  cortical  opacity  at  and  including 
the  posterior  capsule,  and  which  soon  involve 
the  adjacent  lens  substance.  Such  conditions 
are  always  indicative  of  deeper  disease  and 
degeneration  of  the  vitreous  and  afford  data 
for  guarded  prognosis  when  the  cases  have  so 
far  progressed  as  to  demand  operation.  Another 
form  of  acquired  posterior  cortical  cataract 
shows  broad  striae  increasing  to  large  sector- 
like areas  of  brilliantly  white  opacity  and  not 
obviously  associated  with  deeper  disease  of  the 
eye.  They  are  extremely  chronic  and  frequently 
show  little  tendency  to  further  involve  the  lens 
substance,  even  when  they  have  caused  grave 
interference  with  sight.  They  seem  to  the 
writer  to  be  more  often  associated  with  myopia. 
Probably  in  the  same  category  with  these  are 
small  smudges  or  globular  opacities  which  may 
frequently  be  seen  in  myopes  over  thirty  years  of 
age,  at  the  extreme  periphery  of  the  lens,  some- 
what regularly  placed  on  the  anterior  and  pos- 
terior capsules  and  corresponding  to  the  insertion 
of  the  suspensory  ligament.  In  tuch  cases,  in 
the  writer's  opinion,  no  serious  deductions  what- 
ever need  be  drawn  as  to  the  probable  super- 
vention of  complete  cataract,  and  it  is  for  this 
reason  especially  that  it  is  important  to  draw- 
attention  to  them,  for  without  such  knowledge 
an  alarming  prognosis  might  be  made  in  cases 
where  they  have  been  observed. 

Sometimes  a  senile  form  of  degeneration  takes 
place  before  middle  life  or  even  before  adoles- 
cence. Such  cases  often  show  a  family  ten- 
dency- and  are  due  probably  to  an  inherited 
tendency  to  pre-senility  of  the  lens.  Other 
forms  of  cataract  may  take  on  senile  changes, 
though  primarily  not  in  this  category;  indeed 
the  lenticular  changes  in  the  above  mentioned 
posterior  capsular  cataracts  are  instances  of  this. 

Opacities  in  the  lens  due  to  injury  usually 
proceed  to  complete  cataract.  Such  may  occur 
without  perforation  of  the  lens  and  are  called 
concussion  cataracts  and  may  be  associated  with 
partial  or  complete  dislocation  of  the  lens. 
Probably  in  this  class  are  the  cataracts  wiiich  are 
produced  by  lightning  stroke.  When  the  lens 
substance  is  actually  wounded  and  the  aqueous 
gains  access  to  it,  opacity  begins  to  form  at  the 
seat  of  injury  which  rapidly  spreads  through 
the  whole  lens,  the  substance  of  wiiich  swells 
and,  fungating  through  the  wound  of  the  capsule, 
is  absorbed  by  the  aqueous.  Sometimes  the 
whole  lens  in  young  people  is  absorbed  in  this 
way  and  a  spontaneous  cure  of  the  cataract  is 
thus  brought  about.  Such  recovery  can  hardly 
be  looked  for  after  the  age  of  twenty-eight,  and 
ahvays  the  process  should  be  carefully  watched, 
for  the  debris  of  the  lens  may  block  the  angle 
of  the  anterior  chamber  and  produce  glaucoma. 
In  very  rare  instances  the  wound  in  the  capsule 
heals  and  a  small  opacity  only  remains  at  the 
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seat  of  injury.  When  the  extreme  periphery 
of  tlie  lens  is  Avounded,  and  sometimes  even  Avhen 
the  lens  itself  has  escaped  injury  and  only  the 
suspensory  ligament  is  damaged,  there  appears 
an  opacity,  often  rosette-shaped,  on  the  posterior 
capsule  and  greatly  interfering  -uith  sight.  It 
is  probably  due  to  some  dissociation  of  the 
capsule  from  the  lens  substance.  In  some  cases 
it  may  gradually  disappear  almost  completely 
and  sight  be  restored,  but  this  happy  result  does 
not  frequently  come  about.  The  difference 
between  this  rosette-shaped  opacity  and  that 
seen  in  the  before -mentioned  posterior  capsular 
cataract  is  that  while  the  latter  is  striate,  this  is 
more  like  a  skeleton  leaf  with  rounded  spaces, 
resembling  again  a  bunch  of  grapes. 

Occupation  cataract  is  found  in  the  case  of 
glass-workers,  and  is  probably  due  to  the  heat 
rays  to  which  they  are  exposed.  It  presents 
a  form  of  dense  opacity  in  the  substance  of 
the  lens  near  the  posterior  pole.  It  resembles 
rather  the  posterior  cortical  map-hke  opacity, 
but  its  actual  seat  is  rather  farther  forward  in 
the  substance  of  the  lens  at  the  nodal  point. 

Ergotism,  tetany  and  convulsions  sometimes 
produce  cataract  and  are  probably  alHed  to  the 
injurious  effects  of  concussion,  for  the  degenera- 
tion in  these  cases  is  believed  to  be  produced 
by  the  spasms  of  the  ciliarj^  muscle  which  arise 
in  theoe  conditions.  It  should  be  noted  that 
lamellar  cataract  has  been  observed  to  occur 
from  such  a  cause.  Cataract  may  also  be  pro- 
duced by  the  absorption  of  naphthalene.  Several 
general  diseases  are  held  to  be  the  cauf'e  of 
cataract,  but  in  most  cases  it  is  an  accompani- 
ment of  a  general  degeneration  of  the  body  that 
is  induced  by  the  disease.  Diabetes,  however, 
has  a  special  effect  on  the  lens  and  cataract  is 
very  commonly  associated  with  it,  A\hcn  definite 
flocculent  opacities  with  groups  of  large  vacuoles 
often  occur,  but  cataract  due  to  this  cause  may 
also  folloM'  the  ordinary  type  of  senile  degenera- 
tion. In  diabetes,  however,  there  maj  be  some 
clearing  coexistent  with  improvement  in  the 
general  condition  and  diminution  of  sugar  in 
the  urine. 

Morgagnian  cataract  is  a  further  degeneration 
taking  place  after  the  cataract  has  become 
mature.  It  consists  of  a  softening  doAMi  of 
the  cortex  into  a  Avhite  fluid  and  presents  the 
appearance  of  a  milk-white  lens.  Often  the 
capsule  takes  part  in  the  degeneration  and  dis- 
plaj^s  a  thickened  white  area.  During  operation 
a  small  dark  nucleus  may  be  found  free  in  the 
milky  fluid. 

Black  cataract  is  a  term  given  to  cataractous 
degeneration  when  the  change  is  accompanied 
by  a  very  dark  brown  appearance  of  the  sclerosed 
lens. 

The  cataract  which  occurs  in  cholera  is  due 
to  the  loss  of  water  from  the  system.     Cataract 


may  result  from  diseases  of  the  eye  itself,  notably 
in  the  case  of  chronic  cychtis.  This  results  no 
doubt  from  the  interference  with  the  nutrition 
of  the  lens.  The  cataracts  following  posterior 
capsular  changes  and  associated  with  deeper 
diseases  of  the  eye  have  already  been  mentioned. 
And  in  this  connection  a  word  may  be  said  on 
behalf  of  cases  of  retinitis  pigmentosa  with 
posterior  capsular  opacities.  In  such  cases, 
when  the  question  of  the  lens  is  considered,  the 
fact  of  the  disease  has  up  to  quite  recent  time 
been  considered  to  give  the  warning  "  noU  me 
tangere."  The  writer  has,  however,  from  an 
experience  of  the  last  ten  years  found  that  such 
conception  is  not  well  founded,  and  that  Avhen 
disability  has  become  great  in  this  disease  and 
posterior  cortical  opacity  exists,  extraction  of 
the  lens  will  restore  to  a  surprising  degree  the 
power  of  vision.  This  should  be  done  in  suitable 
cases  even  though  the  rest  of  the  lens  tissue  may 
be  perfectly  transparent  and  although  the 
cortical  opacity  does  not  prevent  a  detailed 
examination  of  the  fundus ;  the  interpretation 
of  such  cases  being  that  the  diminution  of  light 
which  is  caused  by  the  opacities  does  not  affect 
the  observer,  although  it  does  the  patient  to  a 
very  serious  degree.  The  writer  has  known  a 
number  of  cases  who,  from  being  practically 
incapacitated  from  going  about  alone,  have  been 
restored  to  a  condition  that  hardly  has  placed 
them  under  any  practical  disability.  When  the 
central  vision  is  present,  operation  should  not 
be  delayed,  so  soon  as  the  patient  has  begun 
to  experience  serious  inconvenience  from  the 
condition. 

Treatment  of  Congenital  or  Infantile  Cataract. 
The  question  of  what  shall  be  done  for  the 
relief  of  these  conditions  varies  according  to  the 
interference  with  sight.  If  the  cataract  be  so 
slight  that  there  is  very  little  interference  with 
visual  acuity,  nothing,  of  course,  should  be  done. 
WTien,  however,  there  is  great  interference  with 
sight  the  choice  generally  lies  between  two 
procedures,  either  an  entire  destruction  and 
absorption  of  the  lens  by  "needling"  or  the 
production  of  an  artificial  pupil  by  means  of  an 
iridectomj^,  so  that  light  can  pass  by  the  side 
of  the  opacity,  especially  useful  in  some  cases  of 
lamellar  cataract.  This  procedure  sounds  as  if 
it  should  be  always  the  more  satisfactory  one, 
because  the  power  of  accommodation  would  be 
left  and  spectacles  need  not  be  Avorn,  Avhereas 
if  the  lens  have  been  absorbed  the  patient  must 
Avear  glasses  constantly  and  a  different  pair  for 
distance  from  those  AA'hich  are  required  for  near 
Avork.  The  Adsion,  hoAA'CA-er,  by  means  of  an 
artificial  pupil  is  often  very  unsatisfactory, 
AA'hereas  good  A'ision  may  be  obtained  after 
absorption  of  the  lens.  The  decision  as  to  AA'hich 
method  shall  be  pursued  in  any  particular  case 
may  be  arrived  at  by  dilating  the  pupil  AA'ith 
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atropine  and  observing  what  standard  of  vision 
can  be  secured  tiirough  the  exposed  periphery 
of  the  lens.  If  this  be  fairly  good  it  may  be 
presumed  that  the  sight  will  be  still  better  by 
means  of  an  artificial  pupil,  for  spherical  aberra- 
tion will  not  be  present  to  the  same  extent.  If, 
however,  after  correction  of  any  error  of  refrac- 
tion that  may  exist  vision  does  not  reach  the 
standard  of  ^'^^  of  Snellen  types,  the  A\-riter  would 
suggest  abs()r[>tioii  of  the  lens  in  preference  to 
an  artificial  pupil.  On  the  other  hand,  if  the 
vision  reaches  the  standard  of  y%  he  Avould  very 
much  |)refer  iridectomy.  In  cases  of  complete 
congenital  cataract  operation  should  be  per- 
formed as  soon  after  birth  as  possible,  in  order 
that  the  function  of  sight  may  fully  develop, 
for  if  such  cases  are  not  operated  upon  until  the 
patients  are  older,  the  faculty  of  vision  is  not 
developed  to  anything  like  the  same  extent  as 
ill  the  case  of  early  operation.  It  is  probable 
that  the  faculty  of  vision  and  the  nerves  and 
centres  upon  Avhich  it  depends  being  in  abeyance 
at  the  time  when  rapid  development  is  taking 
place  in  other  directions,  are  relatively  pre- 
judiced, and  what  is  known  as  amblyopia 
exanopsia  occurs.  Sometimes,  too,  nystagmus 
arises  in  these  cases  of  bad  vision,  and  this  may 
|;erhaps  be  prevented  by  early  operation.  The 
position  usually  selected  for  iridectomy,  unless 
there  should  be  some  special  reason  against  it 
in  any  particular  case,  is  down  and  in,  and  the 
smaller  it  is  made  the  better.  A  modification 
of  the  operation  of  needhng  is  described  as 
(liscis.sion.  in  which  the  lens  is  extensively  dealt 
with  by  means  of  a  cutting  needle,  so  that  it 
may  quickly  swell  up  and  be  evacuated  along 
t  he  groove  of  the  curette  a  few  days  later.  This 
produces  a  more  rapid  result,  though  it  is  not  so 
safe  a  procedure  as  simple  needling,  which,  how- 
ever, takes  much  longer  to  bring  to  a  successful 
issue.  Sometimes  when  the  lens  has  been 
drastically  dealt  with  a  suction  curette  can  be 
used  and  the  softened  lens  tissue  removed  in 
that  way.  In  tliose  cases  which  need  not  be 
dealt  with  in  quite  early  life  it  is  well  not  to 
delay  operative  procedure  too  long.  About  six 
or  seven  is  quite  a  suitable  age.  The  defect, 
however,  is  frequently  not  discovered  until  the 
child  begins  his  educational  life,  and  so  operation 
is  not  performed  until  the  age  of  ten  or  eleven. 
Sometimes  the  circumstances  of  the  case  will 
suggest  the  desirability  of  leaving  one  eye 
untouched  with  its  power  of  accommodation,  the 
otlier  eye  after  operation  to  be  kept  for  occasional 
use  \\hen  more  detail  is  required,  but  every  case 
has  to  be  considered  on  its  merits  and  no  hard 
and  fast  rule  can  be  laid  down. 

The  Treatment  of  Senile  Cataract  requires 
careful  consideration  and  no  uniform  practice 
can  be  laid  down,  and  though  the  details  of  the 
l)rocedure  that  should  be  adopted  are  generally 


left  to  the  surgeon  Avho  is  taking  charge  of  the 
case,  yet  it  is  often  the  duty  of  the  general 
practitioner  to  assist  the  patient  with  his 
advice  when  there  is  any  choice  of  action.  In 
days  gone  by  it  used  to  be  the  rule  never  to 
interfere  with  a  cataract  until  the  sight  of  both 
eyes  had  been  reduced  to  perception  of  light 
only,  but  at  the  present  time  no  one  probably 
acts  upon  that  principle.  There  are  many 
things  which  have  to  be  considered — the  age 
of  the  patient,  the  degree  of  senility  of  the 
faculties,  mental  as  well  as  physical,  the  state 
of  health,  the  special  needs  of  the  individual 
and  also  his  temperament;  and,  later,  on  what 
kind  of  operation  and  Avhether  it  shall  be  per- 
formed in  one  or  in  tAvo  stages.  Ninety-eight 
or  ninety-nine  per  cent,  of  operations  for  un- 
complicated senile  cataract  are  successful  to  a 
greater  or  a  less  degree,  and  the  method  of 
procedure  varies  from  extraction  in  its  cap- 
sule with  or  AA'ithout  iridectomy,  to  extraction 
from  its  capsule  ^dth  or  without  iridectomy. 
Surgeons  differ  so  M'idely  in  their  practice,  each 
one  giving  good  reasons  for  his  variations,  that 
the  Avriter  thinks  it  Avill  bring  the  matter  more 
clearly  before  the  reader  if  he  describes  the 
general  lines  of  his  own  practice  and  gives  his 
reasons  for  adopting  the  details  of  his  procedure, 
at  the  same  time  stating  some  of  the  arguments 
which  determine  the  course  of  action  of  others. 
In  senile  cataract  his  rule  is  to  adhere,  when 
possible,  to  the  old-established  custom  of 
dividing  the  operation  into  two  stages,  and  to 
perform  at  first  what  is  known  as  a  preliminary 
iridectomy  instead  of  completing  the  extraction 
of  the  cataract  at  one  time.  The  latter  is 
obviously  the  more  brilliant  procedure,  but  the 
writer,  in  common  "with  many  others,  considers 
the  preliminary  iridectomy  a  safer  method. 
The  reasons  for  this  view  are  as  follows.  There 
is  a  lesser  traumatism  at  the  time  of  the  more 
serious  operation,  that  of  extraction,  and  the 
writer  believes  the  tissues  have  been  rendered  in 
a  more  recuperative  state  by  the  process  of 
healing  needed  by  the  preliminary  operation 
if  it  has  been  performed  about  eight  weeks 
beforehand.  Then,  again,  there  is  another 
detail  of  importance  which  is  gained  by  pre- 
liminary operation,  and  one  which  means  a  great 
deal,  namely,  that  the  patient  knows  the  surgeon 
and  the  surgeon  knows  tlie  patient,  and  both  are 
thus  prepared  for  the  more  serious  second  stage. 
The  patient,  moreover,  has  usually  lost  his  d,read 
of  the  actual  operation  from  his  preliminary 
experience.  All  this  may  not  sound  much  on 
paper,  yet  in  actual  practice  it  is  a  great  asset. 
The  writer  could  give  many  instances  where 
unexpected  events  have  occurred  at  the  pre- 
liminary operation  which  probably  would  have 
destro3^ed  the  eye  had  the  complete  operation 
been  undertaken,  whereas  it  has  been  possible 
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to  take  precautions  to  prevent  their  recurrence 
at  the  second  more  serious  operation.     On  the 
other     hand,     many     surgeons,     perhaps     the 
majority,  adopt  the  plan  of  performing  the  whole 
operation  at  once.     Of  course  this  means  only 
one  period  of  being  laid  up.  and  this  is  certainl}^ 
a  consideration  in  the  case  of  very  old  people, 
in  whom  the  disturbance  of  their  routine  of 
hfe    is    very    upsetting,   and    frequently    this 
objection  to  the  preUminary  operation  should 
prevail.     Again,    it    is    maintained    that    two 
wounds  at  different  times  lay  the  patient  open 
to   double  chances  of   infection.     Here,  again, 
particular  cases  have  to  be  dealt  with  when  this 
objection  is  quite  sound.     The  question,  prob- 
ably, which  gives  rise  to  the  greatest  difference 
of   opinion    is    when    to    operate.     The    writer 
suggests  that  when  both  eyes  are  affected  and 
the  vision  of  one  is  reduced  to  httle  more  than 
"hand    movements,"    though    there    is    some 
reading  vision  in  the  other  eye,  operation  on  the 
worst  eye  should  be  undertaken,  so  that  it  may 
be  ready  to  take  on  the  duty  when  the  other 
shall  have  failed.     In  this  way  the  patient  is 
protected    from    having    any    period    of    semi- 
bhndness,   and   the   most  appropriate  time  for 
operation   can   be   selected   without   adding   to 
the   inconvenience    of    the    patient.     It    must, 
however,  be  remembered  that  so  long  as  the 
patient  has  any  reading  vision  whatever  and  the 
power  to  move  about  with  the  aidof  the  eye  which 
has  not  been  operated  on,  he  will  prefer  to  use  ' 
this  eye,  though  the  vision  of  the  eye  from  which  ■ 
the  cataract  has  been  removed  is  of  much  higher 
acuity.     It  is  unnecessary  here  to  enter  into 
reasons  for  this,  but  it  will  be  found  universally 
true.     Great  annoyance  is  often  expressed  in  j 
consequence,  because  the  vision,  instead  of  being  i 
any  help,  may  even  for  a  short  time  give  rise 
to  some  confusion.     The  operation  of  extraction 
of  cataract  therefore  should  not  be  too  hastily 
performed,  even  though  the  cataract  may  be 
mature,  ^\■hen  there  is  still  sufficient  vision  for  , 
practical  purposes  in  the  other  eye.     A  more 
difficult  question  to  solve  is  when  to  operate  in  - 
the  case  of  a  patient  both  of  whose  eyes  fail  at 
the  same  time.     If  left  until  the  cataracts  are  ; 
mature,   the   patient   may   be  in   a   semi-bhnd 
state  for  many  years.     In  the  case   of  thoss 
whose  livelihood  depends  entirely  upon  their 
sight,  the  writer  does  not  hesitate  to  operate 
on  one   eye   Avhen    the   cataract   is   still   quite 
immature.     The  increased  risk,  which  is  very 
shght,  is  well  worth  running  for  the  enormous 
gain  which  results.     In  the  case  of  those  who 
are  not  dependent  upon  their  work,  so  early  an 
interference,  as  has  just  been  suggested,  is  not 
called  for.     At  the  same  time    elderly  people 
lose  a  great  deal  of  their  physical  activity  and 
they  are  more  dependent  on  reading  and  working 
to  occupy  their  time.     For  them  the  deprivation 


is  very  great,  and  the  writer  never  hesitates  to 
advise  such  people  to  submit  one  eye  for 
operation.  Some  surgeons  employ  a  method 
of  artificial  maturation  of  the  cataract,  but 
many,  including  the  writer,  think  such  a  pro- 
cedure involves  greater  risk  than  extraction  of 
an  immature  cataract  in  the  usual  way. 

The  question  of  whether  a  second  eye  shall  be 
operated  on  when  the  cataract  has  been  success- 
fully removed  from  the  other  is  one  upon  Avhich, 
again,  different  opinions  are  held.  The  writer 
never  urges  such  a  procedure  upon  the  patient. 
There  are,  of  course,  obvious  advantages  in 
having  two  eyes  which  can  see,  but  there  is  no 
sort  of  necessity  for  the  second  eye.  Still,  if 
after  such  explanation  the  patient  desires  it, 
the  writer  does  not  hesitate  to  undertake  the 
operation.  There  is,  of  course,  the  danger  of 
exciting  sympathetic  ophthalmia  in  the  other 
eye,  but  the  risk  of  this  terrible  disaster  taking 
place  is,  in  a  straightforward  case,  so  remote 
that  it  is  not  sufficient  to  outweigh  the  advan- 
tages of  binocular  vision.  When  the  patient 
whose  lenses  are  becoming  cataractous  gets  to 
a  stage  that  is  sometimes  described  as  "'  light 
hunger,"  and  when  direct  sunlight  produces 
semi-blindness  through,  contraction  of  the  pupil, 
weak  mydriatic  drops  such  as  atropinse  sulph. 
(f  gr.  to  an  ounce)  will  often  give  great  assistance 
by  producing  a  slight  dilatation  of  the  pupil. 
It  is  almost  impossible  to  say  for  certain  when 
help  will  be  gained  by  this  means,  for  often, 
although  the  patient  gains  more  light,  at  the 
same  time  he  gets  greater  confusion  on  account 
of  the  want  of  uniformity  of  the  index  of 
refraction  of  the  cataractous  lens.  The  only 
way  is  to  try,  and  if  the  effect  is  unfavourable 
the  drops  can  be  discontinued.  Of  course,  any 
tendency  to  glaucoma,  which  must  be  continu- 
ously watched  for,  contra-indicates  their  use. 
It  must,  too,  be  particularly  borne  in  mind  that 
semi-dilatation  only  is  required,  and  wide 
dilatation  defeats  the  object,  so  the  drops  should 
be  used  as  infrequently  as  possible ;  the  intervals 
vary  with  individual  susceptibility;  for  some 
twice  a  week  Mill  be  sufficient,  while  others  may 
require  them  every  other  day. 

When  traumatic  cataract  occurs  from  wound 
of  the  lens,  treatment  should  be  prompt,  and  a 
useful  maxim  to  bear  in  mind  is  that  the  earlier 
the  surgical  interference  the  better  the  eventual 
result.  Such  accidents  are  common  in  country 
districts  among  hedgers,  and  are  far  too  often 
treated  on  the  expectant  plan.  Very  frequently 
the  iris  is  Avounded  at  the  same  time  and  the 
escape  of  aqueous  from  the  leaking  of  the 
anterior  chamber  acts  as  a  prophylactic  to 
the  onset  of  acute  inflammatory  symptoms,  but 
when  the  chamber  heals,  active  inflammation 
begins  and  the  vascularized  iris,  lymph  and 
lens  tissue  become  matted  together,  setting  up 
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a  low  inflammatory  state  of  tlie  whole  eye,  a 
condition  much  more  unfavourable  for  opera- 
tion. The  error,  therefore,  of  beheving  from 
its  quiet  appearance  that  all  is  going  on  well 
should  be  avoided  and  the  eye  should  be  dealt 
with  at  once  by  a  large  iridectomy  at  the  seat 
of  the  wound  and  evacuation  of  the  lens  sub- 
stance, except  in  the  case  of  children,  when,  the 
iris  being  unharmed  and  the  wound  clean,  the 
lens  nuiv  be  dealt  with  by  the  usual  process 
of  needling.  In  adults,  too,  when  the  iris  is 
unwounded  and  there  is  only  a  small  clean 
punctured  wound  of  the  lens,  its  extraction 
may  be  delayed  until  the  Avhole  of  it  shall  have 
become  opaque,  but  the  case  must  be  kept 
closely  under  observation,  lest  the  swelling  lens 
should  induce  glaucoma. 

In  all  cases  from  the  earliest  moment  the 
pupil  should  be  kept  under  the  influence  of 
atropine  to  guard  against  the  iris  being  involved 
with  the  exuding  lens  tissue.  R.  W.  D. 

DISEASES   OF  THE   RETINA  AND   OPTIC 
NERVE 

The  retina,  the  peripheral  sense  organ 
subserving  vision,  with  its  nerve,  must  be 
regarded  chnically  as  well  as  developmentally 
as  an  integral  portion  of  the  central  nervous 
system.  It  is  only  by  keeping  steadily  to  this 
point  of  view  that  one  is  able  in  a  short  article 
to  bring  into  proper  perspective  the  various 
lesions  which  nuvy  affect  these  two  structures. 
A  knowledge  of  the  variations,  both  physio- 
logical and  pathological,  that  may  be  seen  with 
the  ophthalmoscope  is  as  essential  to  the 
physician  as  a  knoAvledge  of  the  variations  in 
the  nature  of  the  radial  pulse  or  the  capacity 
to  use  a  stethoscope.  To  most  men  the  eye  as 
a  gateway  of  knowledge  is  more  important  than 
ear  or  linger ;  what  we  can  see  for  ourselves  is 
more  easily  comprehended  than  what  we  can 
only  learn  by  touch  or  by  hearing,  and  in  the 
retina  we  can  see  the  changes  that  are  produced 
in  all  the  stages  of  vascular  disease  and  the 
degenerations  in  nerve  tissue  caused  by  in- 
flammation or  oedema.  Most  important  of  all 
is  the  evidence  that  the  oi)hthalmoscope  can 
give  of  changes  in  intracranial  pressure  pro- 
duced l)v  various  intracranial  lesions. 

'J'lie  optic  nerve,  piercing  the  sclerotic  at  the 
lamina  cribrosa,  spreads  out  on  the  inner 
surface  of  the  retina,  separated  from  the  vitreous 
lunnour  by  the  internal  limiting  membrane  and 
the  hyaloid  membrane.  The  ganglion  cells,  of 
which  the  optic  nerve  fibres  are  the  neurones, 
lie  in  the  imu'r  portion  of  the  retina,  immediately 
outside  the  nerve  fibre  layer. 

Mcdullatcd  Nerve  Fibres.  The  nerve  fibres 
are,  as  a  rule,  non-meduUated  inside  the  eye,  and 
become  medullated  only  after  passing  through 


the  lamina  cribrosa.  Occasionally  a  few  bundles 
retain  their  medulla  inside  the  eye,  producing 
white  flame-shaped  patches  at  or  near  the  edge 
of  the  disc,  which  partially  obscure  any  small 
blood-vessels  which  run  through  the  patch. 

Physiological  Pit  and  Entrance  of  Vessels. 
The  retinal  blood-vessels,  the  central  artery 
and  vein  of  the  retina,  enter  with  the  optic 
nerve  and  are  seen  in  the  centre  of  the  disc 
lying  in  a  little  pit,  the  physiological  pit,  which 
usually  slopes  off  gradually  to  the  temporal 
side  of  the  disc  and  has  a  steeper  wall  on  the 
nasal  side.  In  the  condition  known  as  Euch's 
coloboma  the  slope  of  the  pit  is  towards  the 
lower  side,  Avliere  the  coloboma  appears  as  a 
white  crescent  and  the  steeper  edge  of  the  pit 
is  above.  Occasionally  in  myopic  eyes  the 
position  of  the  pit  seems  to  be  reversed,  so  that 
the  slope  is  to  the  nasal  side.  In  some  cases  at 
the  foot  of  the  pit  the  sieve-like  arrangement  of 
the  lamina  cribrosa  can  be  seen  over  a  small  area. 
JShjopic  Crescent.  At  the  edge  of  the  disc  a 
thin  rim  of  sclera  may  show  as  a  white  ring 
beyond  the  choroid,  and  in  myopic  cases  this 
may  extend  into  a  broad  crescent,  greatest  in 
its  extent  at  the  temporal  side  of  the  disc. 
Occasionally  a  heaping  up  of  choroidal  pigment 
forms  a  partial  black  edge  to  the  disc. 

The  Retinal  Vessels.  The  central  artery  and 
vein  of  the  retina  form  in  the  pit  two  main 
branches  M'liich  pass  to  the  upper  and  lower 
edges  of  the  disc,  where  they  again  divide 
into  temporal  and  nasal  branches.  The  upper 
and  loAver  temporal  vessels  supply  the  branches 
which  run  towards  the  macula,  but  no  vessels 
actually  enter  the  macular  region. 

Cilio-Retinal  Artery.  In  some  eyes  a  vessel 
(usually  an  artery)  is  seen  coming  round  the 
edge  of  the  disc,  unconnected  with  the  central 
vessels.  This  is  a  branch  of  the  ciliary  vessels, 
and  if  present  may  be  of  value  in  preserving 
a  portion  of  the  retina  from  injury  in  cases  of 
embolism  of  the  central  artery. 

The  larger  vessels  lie  in  the  inner  layer  of 
the  retina  immediately  under  the  membrana 
limitans  interna,  and  among  the  superficial 
nerve  fibres.  The  terminal  ramifications  prob- 
ably do  not  pass  farther  out  than  the  outer 
molecular  layer  of  the  retina,  and  small  haemor- 
rhages in  the  retina  usually  occur  in  the  nerve 
fibre  layer  or  the  outer  molecular  layer.  The 
rod  and  cone  layer  of  the  retina  must  mainly 
depend  for  its  nutrition  on  the  chorio  capillaris, 
the  close  meshwork  of  fine  capillaries  forming 
the  inner  layer  of  the  choroid  and  only  separated 
from  the  rods  and  cones  by  the  pigment  layer 
of  the  retina  and  the  membrane  of  Bruch. 

Vascular  Diseases  of  the  Retina 

Embolism  of  the  Central  Artery, — An  embolus 
lodging  in  the  central  artery  of  the  retina  pro- 
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duces  very  characteristic  appearances  and  symp- 
toms. The  loss  of  sight  is  sudden  and  usually 
complete  (except  when  a  cilio -retinal  artery  is 
present).  The  main  arteries  can  be  seen  as  tiny 
threads,  the  veins  remaining  more  or  less  normal 
in  calibre.  The  retina  becomes  intensely 
cedematous,  white  and  opaque,  and,  unless  the 
embolus  is  dislodged  speedily,  is  destroyed.  By 
contrast  with  the  white  cedematous  appearance 
of  the  rest  of  the  retina  the  fovea  shows  up  as 
a  bright  red  spot,  the  typical  cherry-red  spot 
at  the  macula,  one  of  the  most  characteristic 
features  of  retinal  embolism. 

Occasionally  the  embolus  lodges  not  in  the 
main  vessel,  but  in  a  branch.  When  that  is 
the  case  there  is  a  sudden  loss  of  visual  field, 
corresponding  to  the  portion  of  the  retina 
supplied  by  the  affected  branch.  Massage  of 
the  eye  has  been  known  to  effect  the  dislodg- 
ment  of  the  embolus  from  the  main  vessel  into 
a  branch  and  so  bring  about  partial  restoration 
of  vision.  Similarly  reducing  the  intraocular 
tension  by  tapping  the  anterior  chamber 
(paracentesis  of  the  cornea),  may  dislodge  a 
recent  embolus  and  save  some  sight. 

Thrombosis  of  the  Central  Artery  and  Arterio- 
sclerosis.— Thrombosis  of  the  central  artery 
gives  rise  to  a  clinical  picture  very  similar  to 
embolism.  It  occurs  in  older  people,  and  when 
there  are  obvious  signs  of  arterio-sclerosis  in 
the  retinal  arteries  generally.  The  ophthal- 
moscopic signs  of  arterio-sclerosis  are  very 
easily  observed  and  very  important.  The  walls 
of  the  healthy  retinal  artery  are  probably 
almost  transparent,  and  what  we  see  is  the 
contained  column  of  blood.  In  arterio-sclerosis 
the  walls  become  opaque  and  the  vessels  appear 
whiter,  and  the  reflex  from  the  surface  is 
brighter  and  harder.  The  curves  in  the  course 
of  the  larger  arteries  are  flattened  out,  as  if 
a  longitudinal  contraction  of  the  walls  necessi- 
tated a  straighter  path  from  point  to  point. 
On  the  other  hand,  the  tiny  terminal  arterioles 
become  very  much  more  tortuous,  just  as  a 
hair  which  has  been  stretched  between  the 
finger-nails  and  then  let  go  curls  up  into  a 
corkscrew  spiral.  Usually  when  an  artery 
crosses  a  vein  the  vein  can  be  seen  through  the 
artery,  pursuing  its  course  with  even  calibre, 
but  in  arterio-sclerosis  the  vein  is  not  onlj'^ 
hidden  but  its  course  is  deflected  and  its  calibre 
diminished  (and  in  some  cases  even  its  lumen 
may  be  blocked)  by  the  crossing  artery,  while 
on  the  distal  side  the  vein  is  swollen.  Haemor- 
rhages may  arise  both  from  the  rupture  of  tiny 
arterioles  and  from  the  venous  blockage. 

Thrombosis  of  the  Central  Vein. — The  loss  of 
sight  when  a  thrombus  forms  in  the  central 
vein  of  the  retina  is  almost  as  sudden  and  com- 
plete as  in  the  case  of  embolism  of  the  central 
artery.     The   history   of   onset   usually   differs 


in  one  important  particular.  In  embolism  the 
blindness  comes  on  suddenly  while  the  patient 
is  up  and  going  about,  whereas  in  thrombosis 
it  is  very  usual  to  find  that  the  patient  goes  to 
bed  with  quite  normal  sight  and  wakens  up  in 
I  the  morning  to  find  one  eye  blind.  The  throm- 
bosis occurs  when  the  cardiac  action  is  at  its 
lowest  point  and  when  there  may  not  be  suf- 
ficient vis  a  tergo  to  prevent  a  temporary  stasis 
in  the  retinal  veins  and  a  consequent  clotting. 
When  the  fundus  is  examined  the  veins  are 
seen  to  be  greatly  swollen  and  tortuous,  and 
scattered  everywhere  over  the  retina  are  large 
flame-shaped  haemorrhages.  The  edge  of  the 
disc  is  blurred  and  the  surrounding  tissues  are 
cedematous,  but  the  disc  is  not  much  raised 
above  the  general  retinal  level.  The  arteries 
are  diminished  in  size.  When  the  thrombosis 
is  complete  it  is  hopeless  to  expect  much 
recovery  of  vision,  but  Avlien  it  is  only  partial 
tliere  may  be  very  definite  improvement  as 
there  thrombus  shrinks  in  size.  In  treatment, 
therefore,  we  must  do  all  we  can  to  promote 
absorption  of  the  clot  and  to  prevent  further 
clotting,  while  we  must  at  the  same  time  avoid 
anything  which  Avill  lower  too  much  the  vigour 
of  the  heart's  action.  Administration  of  citric 
acid  or  of  the  juice  of  fresh  lemons  (six  per  day 
made  into  a  drink  with  a  minimum  amount  of 
sugar)  will  hinder  blood  coagulation.  Local 
depletion  by  leeches  applied  to  the  temple  Avill 
reduce  venous  congestion.  Calomel  in  half- 
grain  doses  should  be  given  every  night.  On 
the  other  hand,  some  diffusible  cardiac  stimulant 
should  be  given  to  such  patients  every  night  at 
bedtime,  and  for  this  purpose  probably  good 
Avhisky  or  brandy  given  in  soda-water  is  as  use- 
ful and  palatable  a  medicine  as  can  be  ordered, 
though  it  need  not  preclude  the  use  of  other 
cardiac  stimulants.  It  is  well  always  to 
remember  that  in  dealing  with  such  cases  one 
has  to  steer  between  the  Scylla  of  haemorrhage 
and  the  Chary bdis  of  thrombosis. 

Intravitreous  Haemorrhage. — A  cause  of  sudden 
blindness  in  apparently  healthy  young  adults 
is  free  haemorrhage  into  the  vitreous  humour. 
It  is  more  frequent  in  young  men  than  in  young 
women  and  its  causation  is  as  yet  quite  obscure. 
It  was  not  due  to  haemophilia  in  any  one  of  a 
series  of  cases  I  examined  carefully  some  years 
ago.  In  some  cases  it  follows  on  a  thrombosis 
of  a  large  branch  of  the  central  vein.  In 
other  cases  the  blood  seems  to  come  more 
from  the  ciliary  region.  In  course  of  time 
the  blood  is  absorbed  from  the  vitreous,  and 
there  may  be  very  little  permanent  damage 
to  vision  though  numerous  floating  opacities 
are  left.  In  other  cases,  however,  the  haemor- 
rhages are  repeated  and  they  may  form  the 
initiatory  stage  of  a  condition  knoAvn  as 
retinitis   proliferans,  in  which   strands   of   con- 
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nective  tissue  pass  through  the  vitreous  from 
the  retina.  The  contraction  of  these  strands 
may  later  give  rise  to  large  retinal  detacliments. 
It  has  lately  been  suggested  that  such  cases 
should  be  treated  by  mthdra^ving  a  portion 
of  the  vitreous  and  replacing  it  with  steriHzcd 
normal  saline.  As  many  of  them  recover  very 
good  vision  without  this  treatment  it  is  probably 
better  in  most  cases  to  leave  this  somewhat 
heroic  mctliod  alone. 

Massive  Exudate  into  Retina.— This  condition 
is  usually  seen  in  young  children  and  the 
appearances  simulate  a  tumour  of  the  retina. 
The  exudate  seems  to  be  due  to  }ia?morrhage 
into  the  deeper  layers  of  the  retina.  The  cases 
are  comparatively  rare,  but  as  the  eyes  are 
usually  excised  on  the  suspicion  of  tumour  it 
has  been  thought  desirable  to  mention  the 
condition. 

Inflaramatory  Diseases  of  the  Retina 

Many  of  the  diseases  which  are  classified  under 
tlie  lieading  of  Retinitis  are  probably  not  in- 
iiammatory  in  tlu-ir  origin.  The  three  most 
important  varieties  are  (1)  albuminuric  (2)  dia- 
betic and  (3)  syj)hilitic.  There  is  no  absolute 
ophthalmoscopic  criterion  by  which  AVe  can 
form  a  differential  diagnosis  between  the  three. 
and  at  most  the  oculist  should  content  himself 
by  suggesting  the  probabihties  to  the  physician. 

Albuminuric  Retinitis  may  be  chnically  divided 
into  :  (1)  a  form  in  which  the  retina  shows  most 
change — simple  retinitis,  (2)  where  the  nerve 
head  ar.d  the  retina  are  equally  affected — neuro- 
retinitis,  and  (3)  where  the  neuritis  is  very 
marked.  This  latter  form,  with  marked  swelling 
of  the  optic  disc  and  ha?morrhage,  is  very  liable 
to  be  confused  with  the  optic  neuritis  caused 
by  intracranial  growths,  and  in  some  cases  the 
diagnosis  can  only  be  made  after  examination 
of  the  urine.  A  fourth  form  of  retinal  degenera- 
tion allied  to  albuminuric  retinitis  occurs  in 
arterio-sclerosis. 

The  most  typical  fundus  changes  in  albumin- 
uric retinitis  take  place  in  the  macular  area. 
The  retina  here  is  .slightly  clouded  from  oedema, 
and  faint  grey  radial  striations  can  be  made 
out  in  it.  Along  the  lines  of  these  striations 
bright  white  dots  and  hues  form  a  star-shaped 
figure,  sometimes  coalescing  at  the  centre  over 
the  fovea  into  a  greyish  white  area.  The  edges 
of  the  disc  are  blurred  and  the  disc  shows  a 
small  amount  of  swelling,  usually  not  more 
than  2  D  or  3  D.  The  arteries  are  brighter 
than  normal  and  their  calibre  is  contracted. 
The  amount  and  distribution  of  the  hemor- 
rhages vary.  In  some  cases  they  are  numerous 
and  spread  some  distance  out  into  the  retina, 
in  other  cases  tliey  may  be  absent  or  very 
few  in  number  and  small  in  size.  In  the  more 
severe    cases    there    may    be    many   areas    of 


a  dusky  white  character  not  so  hard  in  tlieir 
outline  as  the  bright  white  areas  forming  the 
star  figure.  These  are  patches  of  degenerat- 
ing nerve  fibres.  The  prognosis  of  cases  of 
albuminuria  in  which  retinitis  occurs  is  not  good 
(except  from  this  statement  the  albuminuric 
retinitis  occurring  in  pregnancy).  Much  depends 
on  the  conditions  of  life  to  which  the  sufferer 
may  be  exposed.  In  patients  of  the  hospital 
class  the  outside  expectation  of  life  is  two  years. 
In  better-class  patients  this  may  be  prolonged 
to  as  much  as  five  years.  The  treatment  must 
be  mainly  directed  to  the  relief  of  the  consti- 
tutional cause.  Rest  in  bed,  frequent  hot-air 
baths  (two  or  three  in  a  week  if  the  patient  can 
stand  them),  small  doses  of  calomel  nightly, 
and  in  many  cases  bleeding  are  all  of  value  in 
reducing  the  pulse  tension  and  in  controlling 
the  oedema.  The  rest  in  bed  should  continue 
for  six  weeks,  the  hot-air  baths  should  be  given 
up  during  the  last  week  or  ten  days,  and  at  any 
time  it  may  be  necessary  to  relax  the  rigour 
of  the  treatment  if  the  patient  sliould  get  too 
depressed.  There  must  be  no  use  of  the  eyes 
during  this  time,  and  they  must  be  protected 
from  glare  by  chlorophyll-tinted  glasses,  but  it 
only  adds  to  the  depression  of  the  patient  to 
keep  the  room  itself  darkened.  When  the 
patient  responds  favourably  to  treatment  very 
considerable  improvement  in  vision  may  take 
place  and  may  be  maintained  for  a  long  time. 
In  some  cases  I  have  thought  that  calcium 
lactate  produced  a  definite  beneficial  effect  on 
the  retinal  condition. 

Diabetic  Retinitis  may  resemble  albuminuric, 
but  usually  there  is  little  general  oedema  of  the 
retina.  The  white  spots  are  not  arranged  in  a 
star-shaped  figure  but  irregularly  round  the 
macula ;  they  are  variable  in  size  and  often 
rounded  in  outline.  The  haemorrhages  usually 
form  a  small  circle  of  petechiae  round  the  macula, 
and  there  is  no  obvious  disc  change.  T\'pical 
cases  are  easily  differentiated,  but  he  would  be 
a  bold  man  who  would  base  his  diagnosis  on 
the  ophthalmoscopic  picture  alone. 

Syphilitic  Retinitis  may  resemble  very  closely 
albuminuric,  but  usually  there  is  more  disturb- 
ance of  the  retinal  pigment  in  it,  so  that  when  the 
star-sliaped  figure  is  formed  at  the  macula  it  is 
of  a  deeper  grey  colour  and  the  whole  macular 
area  may  shoAV  irregular  pigmented  stippling. 

Atrophic  Diseases  of  the  Retina 

Retinitis  Pigmentosa  is  a  primary  atrophy  of 
the  retina  in  whicli  the  characteristic  appearance 
of  pigmentation  arranged  like  a  spider's  web  or 
like  bone  corpuscles  is  produced  by  the  retinal 
pigment  wandering  to  the  inner  layers  of  the 
retina  and  becoming  deposited  superficially  to 
the  vessels.  The  characteristic  pigmentation 
appears  first  in  patches  in  the  equatorial  region 
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of  the  retina.  These  gradually  coalesce  into  a 
ring  which  broadens  sIomIv  and  encroaches  on 
the  macular  area.  The  rest  of  the  retina  loses 
its  brightness  and  takes  on  a  dead-leaf  colour, 
the  arteries  diminish  very  much  in  size  and  as 
the  disease  progresses  may  become  mere  threads. 
,  Tlie  disc  passes  into  a  state  of  yellowish  waxy 
{       atrophy. 

The  earhest  symptom  in  the  clinical  history 
is  night  bhndness.  The  patient  can  see  per- 
fectly well  in  the  daj'time,  but  as  soon  as  the 
light  fails  in  the  evening  he  becomes  unable  to 
see  at  all,  and  blunders  into  all  sorts  of  obstacles. 
Macular  vision  tested  in  good  daylight  at  this 
time  may  be  quite  normal,  but  there  is  found  a 
very  marked  scotoma  in  the  form  of  a  ring  in 
the  peripheral  field  corresponding  to  the  portion 
of  the  retina  M-here  the  pigmentation  first 
appears.  This  ring  broadens  both  outwards 
and  inwards  until  the  visual  field  becomes  almost 
telescopic,  so  that  the  patient  can  only  see  the 
face  of  the  person  to  whom  he  may  be  talking. 
This  disease  probably  belongs  to  the  class  which 
Gowers  calls  abiotrophies.  It  is  frequently 
found  to  be  hereditary  and  to  occur  in  the  off- 
spring of  consanguineous  marriages.  Little  can 
be  done  in  the  M'aj''  of  treatment  for  these  cases 
except  to  keep  the  general  health  as  good  as 
possible  and  to  save  them  as  far  as  can  be  from 
over-use  of  the  eyes.  Fortunately  many  cases 
remain  non-progressive  over  long  periods  of 
years. 

Secondary  Atrophy  of  the  retina  follows  dis- 
seminated choroiditis,  and  if  the  lesions  caused 
by  the  primary  disease  are  not  very  conspicuous 
it  may  be  a  little  difficult  to  distinguish  this  form 
from  ordinary  retinitis  pigmentosa  ;  but  on  care- 
fully taking  the  visual  fields  the  peripheral 
scotoma  is  found  to  be  more  patchy  and  not  in 
such  a  regular  ring  as  in  the  primary  form  of 
the  disease. 

Amaurotic  Family  Idiocy  is  a  rare  form  of 
retinal  degeneration  found  exclusively  in  infants 
of  JcAvish  descent.  The  central  portion  of  the 
retina  is  M'hite  and  opaque-looking,  with  a  choco- 
late-coloured or  reddish  spot  at  the  macula 
(where  the  retina  is  very  much  thinned).  There 
is  accompanying  cerebral  degeneration,  and 
luckily  the  children  usually  die  before  reaching 
the  age  of  two. 

Retinal  Detachment.  —  In  normal  eyes  the 
posterior  chamber  is  filled  by  the  vitreous 
humour  contained  in  its  hyaloid  membrane, 
and  the  retina  is  kept  in  close  apposition 
with  the  choroid.  It  is  really,  hoAvever,  only 
attached  at  two  places — the  edge  of  the  disc 
and  the  ora  serrata.  In  myopic  eyes,  with  the 
stretching  of  the  sclera  the  retina  and  choroid 
have  also  to  stretch  to  keep  in  apposition, 
and  the  bulk  of  the  vitreous  has  to  increase 
to   fill   the   increased   volume.     In  some   cases 


this  seems  to  result  in  a  degeneration  of  the 
vitreous  which  instead  of  retaining  its  jelly-like 
consistency  undergoes  a  fibrillar  change.  In 
doing  so  it  probably  forms  false  attachments 
to  the  retina,  and  when  the  fibrillse  subse- 
quently shrink  they  pull  on  the  retina  and 
cause  it  to  come  away  from  its  apposition  to 
the  choroid.  The  cause  of  ordinary  retinal 
detachment  has  not  yet  been  adequately 
worked  out,  but  there  seems  to  be  little  doubt 
that  vitreous  degeneration  is  one  of  the  im- 
portant factors. 

It  is  in  cases  of  myopia  that  detachment 
of  the  retina  is  most  commonly  found.  The 
retina  projecting  forward  into  the  vitreous  can 
be  seen  in  old-standing  cases  in  bluish-white 
folds,  and  in  fresher  cases  where  the  retina  is 
still  transparent  the  wavy  course  of  the  vessels 
and  the  fact  that  they  have  lost  their  normal 
bright  reflex  and  look  hke  copper  Avires,  indicate 
the  detachment.  The  best  evidence  is  the 
difference  in  level  between  the  normal  retina  and 
the  detached  area,  which  can  often  be  seen  wath 
a^Sor-flOD  lens  behind  the  mirror  in  direct 
ophthalmoscopy.  The  field  of  vision  in  detached 
retina  is  interfered  Avith  but  need  not  be  com- 
pletely lost  over  the  affected  area.  Vision  in 
that  part  of  the  field  may  be  blurred  or  dis- 
torted rather  than  lost.  The  commonest  pre- 
disposing cause,  as  I  have  said,  is  myopia.  The 
immediate  cause  may  be  a  blow  or  sudden  strain, 
and  a  severe  blow  may  cause  detachment  in 
perfectly  healthy  emmetropic  eyes.  A  cause  of 
detachment  of  great  importance  is  choroidal 
tumour,  and  in  any  case  it  is  of  the  first  import- 
ance to  exclude  this.  The  first  diagnostic  point 
is  the  intraocular  tension,  which  in  simple 
detachment  is  lowered,  but  is  not  loAvered  in 
tumour  detachment.  In  the  later  stages  of 
a  tumour  it  is  definitely  raised,  so  that  the  eye 
may  become  glaucomatous  ;  but  unfortunately  it 
is  not  advisable  to  wait  for  the  raised  tension  to 
develop  before  removing  an  eye  \nth  a  tumour 
in  it.  Examination  by  transillumination  in 
some  cases  affords  valuable  information  by 
shoA\-ing  the  tumour  shadoM",  but  it  is  of  little 
value  when  the  tumour  is  far  back.  If  there  is 
any  doubt  and  the  other  eye  is  healthy  it  is 
better  to  remove  an  eye  AAith  a  simple  detach- 
ment than  to  run  the  risk  of  leaving  an  eye  with 
a  mahgnant  growth  in  the  choroid. 

Detachment  may  occur  in  choroiditis,  pro- 
liferating retinitis,  and  often  in  the  last  stages  of 
diabetic  or  albuminuric  retinitis.  It  sometimes 
appears  in  seemingly  perfectly  health}^  young 
people  without  any  obvious  cause. 

The  treatment  consists  in  trying  to  secure 
removal  of  the  fiuid  behind  the  retina  and  so 
getting  the  retina  back  into  position  and  re- 
taining it  there.  Absolute  rest  in  bed,  hot-air 
baths,  pilocarpine    injections    and    deep    sub- 
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conjunctival  injections  of  saline  may  all  be  tried. 
The  eye  should  be  covered  with  a  light  pressure 
bandage.  In  operating  it  is  advisable  to  aim  at 
securing  not  only  removal  of  the  sub-retinal 
fluid  but  re-attachment  of  the  retina,  and  I  feel 
sure  that  the  best  method  of  doing  so  is  by 
post-equatorial  sclerul  puncture  with  the 
galvano-cautery.  If  successful  the  retina  is 
then  actually  pimied  down  by  the  resulting 
sliglit  iiiflammutioii  over  tlie  cauterized  point. 

Retinal  Tumour.-  Glioma  Retinae  is  the  only 
form  of  primary  tumour  found  in  the  retina. 
Others  may  exist,  but  those  that  have  been 
described  are  few  in  number  and  doubtful  in 
origin.  The  disease  occurs  in  early  infancy, 
may  attack  both  eyes  in  the  same  patient, 
and  may  occur  in  several  members  of  the 
same  family.  I  have  had  under  my  care 
three  children  with  glioma  out  of  a  famil}-  of 
four.  In  the  eldest  both  eyes  had  to  be 
removed,  and  one  eye  from  each  of  the  other 
two.  Clinically  two  forms  exist,  glioma 
exophytum,  in  which  the  tumour  grows  into 
the  subretinal  space  and  lifts  the  retina  for- 
wards, and  ghoma  endophytum,  in  which  the 
retina  remains  in  position,  becoming  generally 
infiltrated,  and  outgrowths  of  the  tumour 
pass  forward  into  the  vitreous.  The  tumour 
appears  as  a  whitish  mass,  often  easity  seen 
by  focal  illumination  behind  the  lens.  It  may 
show  normal  retinal  vessels  on  the  surface, 
or  haemorrhages.  In  the  later  stages  the  eye 
becomes  glaucomatous,  and  if  the  growth  is 
allowed  to  progress  and  become  extra-ocular 
marked  proptosis  develops,  and  finally  death 
from  extensive  metastases.  The  tumour  in 
the  second  eye  is  supposed  to  be  of  independent 
origin  and  not  metastatic.  A  proof  of  that  is 
that  the  patient  referred  to  above  is  still  alive 
eight  years  after  removal  of  both  eyes.  Early 
removal  of  the  affected  eye  is  essential  if  life 
is  to  be  saved. 

Pseudo-Glioma  resembles  glioma  in  its  appear- 
iiiaes,  but  it  is  a  plastic  cyclitis  or  uveitis, 
occurring  usually  in  debiUtated  children  after 
acute  illnesses  such  as  broncho-pneumonia, 
measles  or  scarlet  fever.  There  is  usually 
some  evidence  of  ciliary  involvement  in  the 
retraction  of  the  outer  portion  of  the  iris, 
though  the  lens  is  shoved  forward  and  the 
central  portion  of  the  anterior  chamber  is 
shallow.  In  the  later  stages  the  eyeball  shrinks 
(phtljisis  bulbi). 

Diseases  where  the  Optic  Nerve  is  primarily 
affected 

It  is  unfortunate  that  the  term  optic  neuritis 
has  by  long  usage  come  to  be  applied  to  the 
changes  in  the  optic  disc  which  appear  when 
the  intracranial  tension  is  raised  or  when  there 
is    present    an    albuminuric    or  other  form  of 


retinitis.  It  is  true  that  in  some  cases  of 
inflammation  of  the  optic  nerve  similar  changes 
may  sIioav  themselves  in  the  disc,  and  Me  then 
have  ophthalmoscopic  evidence  of  true  optic 
neuritis ;  but  the  great  majority  of  cases  of 
so-called  optic  neuritis  are  not  primarily 
inflammations  at  all,  but  simple  oedemas ;  and 
on  the  other  hand,  in  the  great  majority  of  cases 
of  true  inflammation  of  the  optic  nerve  the 
changes  produced  in  the  papilla  or  disc  are  only 
slight  and  the  existence  of  the  inflammation  has 
to  be  inferred  from  other  clinical  signs.  But  as 
matters  stand  at  present  true  inflammation  of 
the  optic  nerve  is  called  retro -bulbar  neuritis, 
while  the  oedema  of  the  disc  is  generally  written 
and  spoken  of  as  optic  neuritis,  but  is  better 
named  papilloedema  or  choked-disc. 

Retro-bulbar  Neuritis,  or  true  optic  neuritis, 
is  characterized  by  rapid  loss  of  vision  in  the 
affected  eye.  Central  vision  is  as  a  rule  first 
affected,  so  that  a  central  scotoma  develops 
which  increases  in  extent  till  the  whole  field 
of  vision  is  lost.  If  recovery  takes  place  the 
peripheral  field  reappears  first,  and  there  may 
remain  a  small  absolute  central  scotoma,  and 
even  in  those  cases  which  seem  to  show  complete 
recovery  careful  investigation  may  show  the 
presence  of  a  relative  central  colour  scotoma. 
In  these  cases  the  pupil  reactions  are  of  great 
importance  in  the  diagnosis.  On  exposing  the 
pupil  of  the  affected  eye  to  light,  the  sound  eye 
being  covered,  an  immediate  and  fairly  brisk 
contraction  takes  place,  but  is  followed  imme- 
diately by  a  dilatation  which  may  make  the 
pupil  even  Avider  than  it  was  in  the  shade.  On 
exposing  the  sound  eye  to  light  the  pupil  of  the 
affected  eye  contracts  well,  and  the  contraction 
is  maintained  well.  If  both  eyes  are  affected 
the  pupils  react  to  light,  but  in  neither  eye  is 
the  reaction  maintained,  and  the  final  pupil 
diameter  may  be  as  great  after  exposure  as  in 
shade.  In  retro-bulbar  neuritis  of  local  origin 
there  is  usually  pain  on  movement  of  the  eye 
or  on  pressure.  In  the  form  that  occurs  in 
disseminated  sclerosis  pain  is  not  a  common 
symptom.  In  the  early  stages  of  a  retro- 
bulbar neuritis  the  presence  of  ophthalmoscopic 
signs  depends  on  the  part  of  the  nerve  affected. 
If  the  lesion  is  behind  the  entrance  of  the 
central  vessels  no  change  will  be  seen  in  the 
fundus  until  the  pallor  of  the  atrophying  disc 
appears,  Aveeks  after  the  onset  of  the  inflamma- 
tion. If  the  lesion  be  far  forward  the  veins 
will  be  congested,  the  edges  of  the  disc  blurred 
by  oedema,  and  there  may  even  be  a  definite 
degree  of  swelling  of  the  disc.  The  main 
diagnostic  points  in  retro-bulbar  neuritis  are 
the  rapid  loss  of  sight,  the  characteristic  pupil 
reactions,  and  it  maybe  pain  on  movement 
or  deep  pressure.  In  such  a  case,  even  if 
there  is  no  change  to  be  seen  ophthalmoscopic 
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ally,  tlie  diagnosis  of   retro -bulbar  neuritis   is 
justified. 

The  inflammation  may  be  due  either  to  local 
or  to  general  causes.  Amongst  local  causes 
the  most  important  are  orbital  cellulitis, 
inflammations  in  the  accessory  sinuses  of  the 
nose,  more  especially  the  sphenoidal  sinus,  and 
possibly  in  rheumatic  people  a  form  of  scleritis 
affecting  the  posterior  pole  of  the  eye.  Of 
general  causes  the  commonest  is  undoubtedly 
disseminated  sclerosis,  though  it  is  not  certain 
that  it  is  justifiable  to  use  the  term  "  inflamma- 
tion "  in  connection  with  the  lesions  caused  in 
nervous  tissues  by  this  disease.  In  a  very 
definite  proportion  of  cases  no  cause,  either 
local  or  general,  can  be  discovered.  In  such 
cases  it  is  well  to  be  on  the  outlook  for  the 
subsequent  development  of  symptoms  of  dis- 
seminated sclerosis. 

The  prognosis  in  the  less  severe  cases  of 
retro-bulbar  neuritis  is  on  the  whole  good.  Anj' 
local  cause  must  be  dealt  with.  Local  depletion 
by  leeching,  rest,  purging  and  diaphoresis 
should  all  be  employed.  In  cases  of  dissemi- 
nated sclerosis  the  recovery  of  vision  may  be 
absolute,  and  it  is  not  uncommon  to  find  very 
marked  pallor  in  the  disc  of  a  patient  with  a 
visual  acuity  of  |  and  full  fields  both  for  Avhite 
and  colour. 

The  Toxic  Amblyopias,  due  to  tobacco,  methyl 
alcohol,  carbon  bisulphide,  etc.,  are  some- 
times described  as  forms  of  chronic  retro- 
bulbar neuritis.  It  is  more  probable  that  the 
signs  of  interstitial  fibrosis  found  in  the  optic 
nerves  in  such  cases  are  secondary,  and  that 
the  poison  primarily  acts  on  some  of  the  retinal 
elements.  The  main  symptom  of  the  condition 
is  the  loss  of  sight  due  to  the  development  of  a 
central  scotoma  which  becomes  absolute  for 
colours.  Green  usually  goes  first,  and  conse- 
quently in  testing  it  is  best  to  use  a  2  mm.  green 
square.  Sufferers  from  tobacco  bhndness  some- 
times see  better  in  dim  light  than  in  full  day- 
fight.  They  mostly  are  smokers  of  heavy 
tobaccos,  such  as  slxag  or  black  cavendish,  of 
which  they  use  from  four  to  eight  ounces  or 
more  in  a  week.  Spirit  drinking  and  exposure 
to  cold  are  added  predisposing  causes.  Often 
the  actual  exciting  cause  is  some  domestic  or 
financial  worry.  So  it  may  happen  that  a  man 
goes  on  smoking  heavily  and  drinking  frequent 
nips  of  whisky  or  gin  for  years,  and  only 
develops  tobacco  blindness  when  some  worry 
adds  to  the  general  strain  on  his  nervous  system. 
The  treatment  consists  in  cutting  off  the  supply 
of  the  poison.  Tobacco  in  any  form  must  be 
given  up  entirely,  and  alcohol  also,  except  that 
it  is  permissible  to  allow  an  occasional  half -pint 
of  mild  ale  with  meals.  The  bowels  should  be 
kept  open  with  saline  aperients  and  a  plentiful 
amount  of  fluid  taken ;    strychnine  should  be 


given  as  it  improves  the  conductivity  of  nerve 
tissue,  and  so  allows  what  vision  there  is  to  be 
used  to  the  best  advantage.  The  cases  usually 
take  from  three  to  six  months  to  clear  up,  and 
unless  the  disease  has  progressed  too  far  the 
prognosis  as  regards  vision  should  be  good. 

Papilloedema  {Optic  Neuritis)  is  the  term  used 
to  describe  the  series  of  changes  in  the  optic 
nerve  head  consequent  on  an  increase  of  intra- 
cranial pressure.  Optic  neuritis,  as  it  is  still 
most  frequently  called,  constitutes  the  most 
important  sign  of  the  presence  of  a  cerebral 
tumour.  It  is  present  at  some  stage  or  other 
in  eighty  per  cent,  of  all  cases,  and  in  a  great 
majority  of  cases  if  the  intracranial  pressure 
is  not  relieved  by  operative  measures  the 
condition  leads  to  blindness.  It  is  very  im- 
portant to  remember  that  in  the  early  stages  of 
papilloedema  vision  may  not  be  affected  in  any 
degree.  There  may  be  a  history  of  attacks  of 
temporary  dimness  of  vision  lasting  for  a  very 
short  time,  but  these  are  in  all  probability  not 
due  to  the  papilloedema,  but  to  a  distension 
of  the  third  ventricle  pressing  on  the  chiasma. 
It  is  quite  possible  for  a  patient  to  pass  through 
all  the  stages  of  optic  neuritis  from  its  earliest 
inception  to  a  swelling  of  five  diopters  \nth 
haemorrhages,  and  then  to  complete  subsidence 
without  ever  showing  any  notable  loss  of  visual 
acuity,  and  one  cannot  too  much  insist  on  the 
necessity  of  early  and  frequent  examination 
of  the  fundi  in  all  cases  where  there  is  any 
suspicion  of  raised  intracranial  pressure.  The 
earliest  signs  are  a  slight  blurring  of  the 
upper  and  lower  edges  of  the  disc,  hyperaemia 
and  slight  venous  turgescence.  The  blurring 
passes   round   the   inner   edge,    and   often   the 

;  inner  three-quarters  of  the  disc  circumference 
may  be  completely  blurred  while  the  other 
quarter  remains  clear.  The  swelling  of  the 
tissues   conceals    the    vessels    in  part  of   their 

'  course  over  the  disc,  but  the  increasing  venous 
turgescence  always  allows  the  veins  to  remain 
more  obvious  than  the  arteries.  Small  linear 
haemorrhages  appear  mostly  towards  the  outer 
edge  of  the  swelluig.  As  the  swelling  and 
hyperaemia  increase  all  signs  of  the  disc  edges 
disappear,  and  its  position  is  only  determined 
by  the  confluence  of  the  vessels.  The  oedema 
may  spread  for  some  distance  out  into  the 
retina,  especially  along  the  lines  of  the  vessels. 
In  very  severe  cases  it  forms  a  blunt  wedge 
of  swelling  towards  the  macula,  and  gives  rise 
to  a  series  of  radiating  white  lines  constituting 
what  is  known  as  the  macular  fan.  In  addition 
to  the  haemorrhages  there  are  sometimes  to 
be  seen  soft-edged  white  patches  about  the 
crest  or  slopes  of  the  swelling.  These  are  the 
result  of  the  swelling  and  disintegration  of 
nerve  fibres,  and  on  section  are  found  to  be 
made  up  of  clusters  of  so-called  cytoid  bodies 
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and  fatty  matter  resulting  from  their  breaking 
down. 

Papilledema  occurs  in  eighty  per  cent,  of 
all  cases  of  cerebral  tumour.  Tumours  lying 
deep  in  the  Avhite  matter  of  the  liemispheres 
do  not  cause  optic  neuritis,  nor  do  pontine 
tumours,  so  long  as  they  do  not  invade  the 
neighbouring  structures.  On  the  other  hand, 
cerebellar  tumours  invariably  cause  a  very 
severe  optic  neuritis  which  speedily  passes  on 
to  atrophy.  In  tumours  of  the  cerebral  cortex 
the  severity  of  the  neuritis  seems  to  vary  in- 
versely with  the  distance  of  the  seat  of  the 
tumour  from  the  optic  foramina.  Atrophic 
changes  set  in  much  sooner  in  cases  of  cerebellar 
tumour  than  in  the  other  cases,  unless  Avhere 
tlie  tumour  is  in  such  a  position  that  it  may  press 
directly  on  one  of  the  optic  nerves  or  on  the 
chiasma. 

Apart  from  cerebral  tumours  any  other 
lesion  which  can  bring  about  a  rise  in  intra- 
cranial pressure  may  also  cause  papilladema. 
Til  us  we  find  it  in  cases  of  meningitis  and  in 
cerebral  abscesses,  but  as  the  mechanism  of  the 
])roduction  is  probably  similar  in  all  these  cases, 
the  appearances  of  the  disc  present  no  special 
distinguishing  features. 

Optic  Atrophy. — There  are  five  common  causes 
of  optic  atrophy.  These  are  :  (1)  papill- 
oedema  (optic  neuritis) ;  (2)  retro-bulbar  neuritis; 
(3)  pressure  on  or  injury  to  the  optic  nerve  or 
chiasma ;  (4)  tabes ;  (5)  retinal  or  choroidal 
degeneration.  These  different  forms  are  not 
alwaj's  easily  distinguishable  from  one  another, 
and  it  is  sometimes  quite  impossible  to  tell  from 
the  appearance  of  the  disc  whether  the  atrophy 
lias  followed  on  papilloedema  or  is  the  result  of 
))ressure  on  the  optic  nerve  or  retro-bulbar 
neuritis. 

In  the  most  typical  manifestation  of  post- 
neuritic atrophy  the  disc  has  a  solid,  opaque, 
white  appearance,  the  vessels  are  diminished 
in  calibre  and  show  whitish  lines  on  either  side. 
Tliere  may  be  a  slight  fluftiuess  of  the  edges 
and  some  disturbance  of  the  pigment  round 
the  edges.  In  the  descending  atrophy  caused 
by  retro-bulbar  neuritis,  or  by  pressure  on  tlie 
nerve,  the  pallor  is  most  marked  on  the  temporal 
side  of  the  disc.  The  lamina  cribrosa  is  usually 
visible  over  a  greater  extent  than  normal,  the 
edges  of  the  disc  are  clear  and  the  colour  is 
usually  very  white.  Tabetic  atrophy  differs 
very  little  from  this  except  that  the  colour 
tends  to  be  dirty  grey  and  the  vessels  are  more 
diminished  in  calibre,  and  the  disc  may  show 
a  shallow  cupping.  The  atrophy  following 
retinal  and  choroidal  degeneration  is  charac- 
it-rized  by  a  yellowish  waxy  appearance. 

Leber's  familial  atrophy'  is  a  form  of  optic 
atrophy  usually  attacking  the  males  of  a  family 
only.     It   is  an  hereditary  disease  and  usually 


appears  about  the  same  age  (early  adult  life) 
in  different  members  of  the  same  family. 

^L.  P. 

GLAUCOMA 

By  this  term  is  meant  the  result  of  excessive 
intraocular  tension,  a  condition  which  can 
only  be  ascertained  by  palpation  of  the  eyeball. 
For  this  purpose  the  patient  should  be  directed 
to  look  downwards,  when  the  surgeon  places 
the  middle,  ring  and  little  finger  of  both  hands 
upon  the  forehead  and  temporal  region,  and 
with  his  index  fingers  palpates  the  patient's 
eyeball  through  the  upper  lid,  alternately 
pressing  w  ith  each  index  finger  to  ascertain  the 
intraocular  tension  of  the  eyeball.  The  tension 
of  the  two  eyes  is  compared,  and  in  case  of 
doubt  the  surgeon  should  compare  the  tension 
of  the  eyes  under  examination  with  those  of  a 
normal  individvial.  In  such  examinations  the 
intraocular  tension  may  be  found  to  be  just 
above  normal  (T  =  +  i),  definitely  raised 
(T  =  -}-  1),  the  eyeball  may  be  distinctly 
hard  (T  =  +2),  or  it  may  be  of  stony  hard- 
*ness  (T  =   +3). 

The  sclerotic  coat  of  the  eyeball,  Avhich,  with 
the  cornea  also,  is  made  up  of  fibrous  tissue,  is 
someA\hat  tough  and  unyielding.  It  is  thinnest 
at  the  lamina  cribrosa,  where  the  fibres  of  the 
optic  nerve  enter  the  eyeball,  and  is  also  some- 
what thinned  over  the  ciliary  body. 

The  contents  of  the  eyeball  within  these  coats 
appear  to  be  at  capillary  blood  pressure. 

The  aqueous  humour  nourishes  the  nonvascu- 
lar parts  of  the  eyeball.  This  fluid  is  distri- 
buted to  the  vitreous  humour  and  its  capsule, 
the  hyaloid  membrane,  to  the  lens  and  its 
capsule,  together  with  the  zonule  of  Zinn,  or 
suspensory  ligament  of  the  lens,  also  to  the 
elastic  lamina  of  Descemet,  the  substantia  pro- 
pria of  the  cornea,  and  the  stratified  epithelium 
upon  its  surface. 

The  aqueous  humour  is  probably  secreted 
by  the  columnar  epithelium  present  upon  the 
free  surface  of  the  vascular  tufts  of  the  ciliary 
processes,  and  circulates  in  a  fairly  definite 
manner  within  the  eyeball. 

Most  of  the  aqueous  humour  passes  forward 
through  the  posterior  portion  of  the  aquei5us 
chamber,  through  the  pupil  into  the  anteiior 
portion,  thence  to  the  corneo-iridic,  or  filtration 
angle.  Here  the  aqueous  humour  goes  through 
the  mesln\ork  of  the  cribriform  ligament,  or 
spaces  of  Fontana,  and  thus  gains  the  canals 
of  Recklinghausen  and  the  connective  tissue 
spaces  of  the  cornea.  Some  of  the  aqueous 
humour  leaves  the  anterior  chamber  by  way 
of  the  crypts  of  Fuchs,  which  are  situated  near 
tlie  base  of  the  iris  upon  its  anterior  surface. 
The     lymphatic     or    connective-tissue     canals 
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which  contain  this  fluid  open  into  the  veins  at 
the  base  of  the  iris,  and  also  at  the  corneo -scleral 
junction  into  the  canal  of  Schlemm,  which  is  a 
circular  plexus  of  veins.  From  these  veins  the 
I  blood  passes  back  by  the  anterior  ciliary  veins, 
I  and  the  veins  which  cross  the  supra-choroidal 
!     space. 

A  small  proportion  of  the  aqueous  humour 
filters  through  the  zonule  of  Zinn,  through  the 
meshwork  of  the  canal  of  Petit,  and  through  the 
hyaloid  membrane  in  order  to  reach  the  vitreous 
humour,  which  it  nourishes.  The  aqueous 
humour  then  gains  the  canal  of  Cloquet,  which 
traverses  the  vitreous  humour  and  returns  to 
the  blood  stream  through  the  veins,  accom- 
panying the  main  vessel  of  the  central  artery 
of  the  retina,  and  so  into  the  ophthalmic 
vein. 

Given,  therefore,  that  the  structures  contained 
M'ithin  the  eyeball  are,  in  normal  circumstances, 
at  the  intraocular  capillary  venous  pressure, 
and  that  the  vis  a  tergo  of  this  venovis  pressure 
is  due  to  the  blood  pressure  of  the  arterioles 
and  the  pressure  of  the  aqueous  humour,  which 
is  actively  secreted  by  the  ciliary  processes,  it 
follows  that  a  rise  of  intraocular  tension  may 
be  brought  about  by  a  rise  in  local  arteriole 
blood  pressure,  which  must,  sooner  or  later, 
mean  a  rise  in  venous  blood  pressure,  or  by  a 
rise  of  the  pressure  of  aqueous  humour,  which 
may  be  brought  about  by  increased  production, 
or  by  obstruction  to  its  escape  from  the 
anterior  chamber  at  the  filtration  angle.  Many 
cases  of  hypertonus  opos.  or  increase  of  intra- 
ocular tension,  are  due  to  more  than  one  of 
these  factors,  all  of  which  must  be  kept  in  mind. 

Moreover,  if  the  tension  is  not  reduced  within 
reasonable  time,  the  pressure  upon  the  retina  is 
succeeded  by  a  loss  of  acuity  of  vision,  by  a 
bulging  backwards  of  the  lamina  cribrosa,  under- 
mining of  the  optic  disc,  and  later  by  secondary 
pressure  atrophy  of  the  optic  nerve  and  partial 
or  complete  blindness. 

The  chief  conditions  of  the  eye  associated 
with  an  increase  of  intraocular  tension  {hyper- 
tonus opos)  are  the  following — 

1.  Sero-plastic  irido-cyclitis,?.e.  an  inflamma- 
tory condition. 

2.  Primary  Glaucoma — (a)  Chronic,  or  a 
non-congestive  condition ;  (6)  Subacute,  (c) 
Acute,  or  congestive  conditions. 

3.  Secondary  Glaucoma. 

4.  Infantile  Glaucoma  (Buphthalmos,  or 
Hydrophthalmos ) . 

It  is  obvious,  therefore,  that  a  correct  diag- 
nosis is  essential  for  adequate  and  rational 
treatment. 

1.  Sero-Plastic  Irido-Cyclitis  or  Serous  Iritis 

The  chief  cause  is  alimentary  toxaemia,  the 
patient   often   suffering   from   oral   .sepsis,   e.g. 


carious  teeth  with  or  without  pyorrhoea  alveo- 
laris.  follicular  tonsillitis  or  a  septic  naso- 
pharynx. Absorption  of  toxic  substances  may 
possibly  take  place  from  ulcers  or  fissures  about 
the  anal  canal,  and  in  women  from  the  genital 
tract.  As  a  rule,  the  patient  is  debilitated  and 
complains  of  dimness  of  vision  and  ""  watering  " 
of  the  e\^e  in  bright  light,  also  of  dull  aching  pain 
in  the  eye.  and  occasionally  the  patient  may 
be  alarmed  at  the  "  redness  "  of  the  eyeball. 

The  physical  signs  are  those  of  inflammation 
of  the  anterior  part  of  the  eyeball.  The  super- 
ficial conjunctival  vessels  are  actively  congested 
and  the  deep  circumcomeal  vessels  injected. 
The  cornea  may  appear  normal  or  hazy.  }>ut, 
upon  minute  examination  the  lower  part  of 
the  cornea  is  seen  to  be  hazy  with  minute  dots, 
of  varying  size,  upon  its  deep  surface.  Typically 
these  dots  form  a  triangular  area  with  the  apex 
at  or  near  the  middle  of  the  cornea  and  the  base 
at  the  filtration  angle  below.  These  dots,  due 
to  the  deposit  of  masses  of  leucocytes,  are 
kno\A'n  as  punctate  keratitis.  The  aqueous 
chamber  is,  as  a  rule,  deep,  and  the  aqueous 
humour  murky.  The  increased  depth  of  the 
aqueous  chamber  is  probably  due  to  the  fact 
that  the  aqueous  humour  contains  an  albumin- 
ous exudate  of  infiammatory  origin  Avhich  does 
not  readily  filter  through  the  spaces  of  Fon- 
tana  at  the  filtration  angle.  The  spaces  of 
Fontana  also  become  partially  blocked  by  leuco- 
cytes and  precipitates  from  the  murky  aqueous 
liumour.  The  pupil  may  appear  normal  or 
slightly  contracted,  and  responds  sluggishly  to 
light.  The  iris  is  usually  discoloured,  and  if  a 
drop  of  a  weak  solution  of  atropine  sulphate 
(two  grains  to  the  ounce)  is  instilled,  the  pupil 
will  dilate  irregularly,  and  one  or  more  posterior 
synechiae  may  be  demonstrated.  In  position 
these  are  usually  downwards.  The  tension  of 
the  eyeball  is  increased  (T  =  4-1)  and  the 
condition  therefore  may  be  mistaken  for  glau- 
coma. In  the  later  stages  of  the  disease,  how- 
ever,  the  intraocular  tension  becomes  lowered. 
On  ophthalmoscopic  examination  the  optic 
disc  frequently  appears  to  be  hazy  and  its 
margins  ill  defined.  This  is  due  to  the  fact  that 
the  disc  is  seen  through  media  which  are  not 
clear,  the  cornea  is  hazy,  the  aqueous  humour 
murky,  and  frec{uently  there  is  an  effusion  of 
an  inflammatory  exudate  (leucocytes  and  fibrin) 
from  the  ciliary  processes  into  the  vitreous 
humour  chamber. 

The  treatment  of  the  condition  should  be 
along  rational  lines. 

First,  a  possible  source  of  toxic  absorption 
.  should  be  sought.  Buccal  and  nasopharpigeal 
sepsis  should  be  treated,  a  purge  prescribed,  and 
small  doses  of  grey  powder  and  the  sulphate 
of  quinine  given  three  times  daily.  Atropine 
sulphate   (two   grains   to   the   ounce)   must    be 
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instilled  twice  daily  in  order  to  break  down 
synecliia'  and  to  ^rest  the  ciliary  body  by 
paralysing  the  ciliary  muscle.  Dark  protecting 
glasses  should  be  worn. 

If  the  circumcornoal  zone  becomes  further 
congested  and  the  pain  increases,  one  or  two 
leeches  should  be  applied  to  the  lower  lid  just 
below  and  external  to  the  outer  canthus. 
Frequent  bathing  with  hot  boric  acid  lotion  and 
applications  of  persistent  dry  heat  will  relieve 
the  pain  in  the  eyeball,  reduce  congestion,  and 
diminish  tension.  If,  however,  the  tension 
still  remains  excessive,  paracentesis  of  the 
aqueous  chamber,  which  may  have  to  be 
repeated,  should  be  resorted  to.  In  the  acute 
or  subacute  stage  of  the  disease  there  is 
no  indication  for  an  iridectomy,  though  this 
operation  may  become  necessary  to  prevent 
the  formation  of  further  synechijp  in  cases 
of  rela})sing  irido-cyclitis. 

2.  Primary   Glaucoma 

Thi.s  disease  rarely  occurs  under  forty  years 
of  age,  and  is  usually  symmetrical ;  hyper- 
metropia  predisposes  to  the  condition.  At  the 
outset  the  patients  frequently  ascribe  their 
gradual  failure  of  vision  to  the  fact  that  they 
require  glasses,  or  stronger  ones  than  they  are 
using.  There  appears  to  be  a  rapidly  increasing 
presbyopia  due  to  loss  of  tone  of  the  ciliary 
nuiscle. 

Cause  of  Primary  Glaucoma.  —  The  hyper- 
metropic eye.  in  which  glaucoma  frequently 
occurs,  is  smaller  than  normal.  It  is  cpiite  usual 
in  chronic  primary  glaucoma  to  find  a  small 
palpebral  fissure,  and  a  comparatively  small 
cornea. 

The  hypermetropic  individual  has  to  accom- 
modate for  distant  as  Avell  as  for  near  objects, 
and  if  he  does  not  wear  appropriate  glasses  his 
ciliary  muscle  is  practically  always  acting.  The 
meridional  and  circular  fibres  of  this  muscle 
are  attached  to  the  cribriform  ligament,  which 
pn)ltal)ly  becomes  partly  sclerosed  as  age 
advances.  The  result  is  that  the  spaces  of 
Fontana  become  smaller,  and  the  outflow 
of  aqueous  humour  impeded.  The  aqueous 
humour,  accunmlating  in  the  posterior  portion 
of  the  eyeball,  pushes  lens  and  iris  forward,  and 
the  true  filtration  angle  may  be  obliterated  as 
the  base  of  the  iris  becomes  adherent  to  the 
posterior  surface  of  the  cornea  in  the  neigh - 
l)(>urh()od  of  it.  The  anterior  chamber  thus 
becomes  shallow,  and  may  become  almost 
obliterated.  In  some  cases  the  capillaries  of 
the  eyeball  become  congested  and  an  attack 
of  subacute  or  congestive  glaucoma  occurs.  In 
other  cases  the  congestion  of  the  eyeball  is  so 
definite  and  the  pain  so  acute  that  the  condition 
becomes  one  of  acute  congestive  glaucoma.  In 
the  \\orst  cases  luvmorrhage  may  occur  within 


the  eyeball,  giving  rise  to  the  condition  of  acute 
hcemorrhagic  glaucoma. 

Chronic  glaucoma  may  progress  more  or  less 
painlessly  for  years.  The  cornea  becomes 
anaesthetic,  the  anterior  ciliary  veins  dilated, 
the  anterior  chamber  shallow,  the  pupil  semi- 
dilated  and  oval,  the  fundus  reflex  greenish,  and 
the  eyeball  almost  stony  hard  (T  =  4-  3). 
Blindness  ensues,  chiefly  from  optic  atrophy. 
The  disc  is,  as  a  rule,  deeply  cupped.  This 
condition  is  called  glaucoma  absolutum. 

The  diagnostic  signs,  symptoms  and  treat- 
ment of  primary  glaucoma — 

From  a  practical  point  of  view  it  is  well  to 
deal  with  these  under  the  headings  of  Chronic 
Glaucoma,  Subacute  Glaucoma,  and  Acute  Glau- 
coma. 

Non-Congestive  Glaucoma  (Chronic  Glaucoma). — 
This  condition  occurs  almost  equally  in  males 
and  females,  and  commonly  in  hypermetropes, 
though  not  exclusively;  as  a  rule,  both  eyes 
eventually  become  attacked.  The  patient  com- 
plains of  loss  of  acuity  of  vision,  and  frequently 
requires  a  change  of  glasses.  Vision  is  generally 
worse  at  night,  and  he  may  see  coloured  haloes 
around  the  lights,  due  to  alteration  in  the 
corneal  refraction.  Vision  is  improved  after  a 
night's  rest ;  the  visual  field  becomes  restricted. 
There  is,  however,  little  more  than  a  slight 
aching  of  the  eyeball.  Examination  shows  the 
episcleral  vessels  distended.  The  cornea  may 
be  small.  The  anterior  chamber  is  shallow, 
the  pupil  somewhat  dilated,  possibly  ovoid. 
The  media  may  have  a  greenish  tint.  Examina- 
tion by  oblique  focal  illumination  may  demon- 
strate lens  opacities,  which  may  be  accidental, 
although  cataract  is  sometimes  secondary  to 
glaucoma.  On  ophthalmoscopic  examination 
the  posterior  media  of  the  eyeball  may  be  hazy 
and  the  optic  disc  definitely  cupped.  If  the 
glaucoma  is  of  long  standing,  the  disc  may  be 
pale  from  atrophy.  The  tension  of  the  eyeball 
may  vary  considerably  from  T  =  +  |  up  to 
T  =  +  3  (glaucoma  absolutum).  If  a  peri- 
metric tracing  is  taken  in  the  early  stage,  the 
field  of  vision  will  be  found  contracted  on  the 
nasal  side  (temporal  half  of  the  retina),  later  it 
becomes  generally  contracted.  Chronic  primarj' 
glaucoma  is  frequently  mistaken  for  incipient 
and  progressive  cataract,  consequently  the 
patient  is  sometimes  told  that  ' '  the  vision  must 
get  worse  before  anything  can  be  done,''  and 
treatment  is  postponed  till  optic  atrophy  has  set 
in,  or  the  base  of  the  iris  become  so  atrophied 
that  treatment  is  not  likely  to  be  successful. 

The  treatment  of  chronic  primary  glaucoma — 

There  is  no  doubt  tliat  the  use  of  appropriate 
glasses  for  hypermetropia  is  to  a  very  consider- 
able extent  a  prophylactic  for  glaucoma. 

In  the  early  stage  of  the  disease,  as  soon  as 
the  eyeball  has  been  thoroughly  examined  and 
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a  diagnosis  arrived  at,  the  patient  should  be 
^yarned  of  the  seriousness  of  the  condition  and 
told  how  important  efficient  treatment  is, 

A  drop  or  two  of  a  fresh  solution  of  eserine 
sulphate  (one-third  grain  to  the  ounce)  should  be 
instilled  thrice  daily.  The  contraction  of  the 
pupil  draws  the  base  of  the  iris  away  from  the 
cornea,  opens  up  the  filtration  angle,  and  allows 
the  aqueous  humour  to  filter  through.  The 
patient  must  be  kept  quiet,  constipation  and 
straining  must  be  avoided.  As  soon  as  possible, 
Jioivever,  a  carefully  planned  iridectomy  must  be 
performed  by  an  ophthalmic  surgeon.  The  effect 
of  this  is  to  open  the  Ij^mph  spaces  of  the  iris 
freeh'  right  down  to  its  base.  These  spaces 
remain  open,  and  so  allow  absorption  of  the 
aqueous  humour  after  the  scleral  wound  has 
healed.  If.  however,  the  base  of  the  iris  is 
atrophied  and  adherent  to  the  cornea  at  the 
filtration  angle,  a  filtering  cicatrix  must  be  left, 
otherwise,  if  the  wound  heals  completely,  the 
atrophied  iris  will  permit  little  or  no  absorption 
to  occur,  and  the  tension  is  likely  to  become 
again  raised.  If  operation  is  refused,  the  patient 
must  be  warned,  and  eserine  sulphate  persevered 
with.  If  this  irritates  the  conjunctiva,  pilo- 
carpine nitrate  drops  (strength  half  grain  to 
the  ounce)  may  be  substituted  for  it. 

Small  doses  of  quinine  sulphate  (one  grain) 
should  be  given  twice  or  three  times  daily,  after 
food. 

The  vascular  tension  of  the  patient  must  be 
kept  somewhat  low  by  regulation  of  the  diet 
and  the  use  of  saline  purges,  otherwise  an 
attack  of  congestive  glaucoma  (subacute  or 
acute)  is  liable  to  set  in. 

Congestive  Glaucoma. — This  disease,  associated 
with  venous  congestion,  is  somewhat  common  in 
elderly  women.  There  are  two  clinical  types 
of  the  disease,  namely,  subacute  and  acute 
congestive  glaucoma. 

Subacute  Glaucoma. — The  patient  usually  gives 
a  history  suggestive  of  chronic  glaucoma,  but 
presents  herself  because  of  an  "  attack  of  pain 
and  congestion  in  the  eye."  The  pain  in  the 
eyeball  is  dull  and  aching,  and  frequently 
referred  to  the  brow,  along  the  supra-trochlear, 
supra-orbital  and  lachrymal  divisions  of  the 
first  division  of  the  fifth  nerve.  The  patient 
may  complain  of  a  feeling  of  nausea  and  even 
of  an  attack  of  sickness.  During  the  attack 
there  is  a  very  definite  diminution  of  vision,  and 
objects  are  seen  as  through  a  mist. 

The  conjunctival  vessels  are  congested,  and 
there  may  be  slight  oedema  of  the  sub-con- 
junctival  tissue.  The  episcleral  vessels  are 
dilated.  The  cornea  appears  steamy.  The 
aqueous  chamber  is  shallow,  and  the  pupil 
dilated  and  ovoid.     The  iris  appears  discoloured. 

The  posterior  media  of  the  eyeball  give  a 
greenish  fundus  reflex,  and  it  is  almost  impossible 
36 


to  see  an}'  details  of  the  optic  disc  and  the 
fundus  oculi.  The  tension  of  the  eyeball  is 
generally  -f-  1  or  -f  2. 

The  disease  may  easily  be  wrongly  diagnosed. 
The  conjunctival  congestion  and  sub-con- 
junctival  oedema  may  lead  to  the  diagnosis  of 
coiijunctivitis,  and  valuable  time  be  lost. 

The  discoloration  of  the  iris  and  the  irregu- 
larity of  the  pupil  may  lead  to  the  diagnosis  of 
iritis.  The  result  of  this  usually  is  that  atropine 
is  instilled  into  the  eye,  the  pupil  dilates  further, 
the  filtration  angle  becomes  more  blocked,  and 
the  patient's  condition  definitely  aggravated. 
After  such  treatment  the  tension  of  the  eyeball 
usually  becomes  +  3. 

On  the  other  hand,  the  supra-orbital  pain  and 
the  feeling  of  nausea,  or  the  actual  attack  of 
vomiting,  ma}^  lead  to  diagnosis  of  migraine  and 
consequent  delay  in  appropriate  treatment. 

The  treatment  of  subacute  glaucoma  resolves 
itself  into  overcoming  the  congestion  and 
relieving  pain.  The  patient  should  be  recum- 
bent in  bed.  One  or  two  leeches  should  be 
applied  just  below  the  outer  canthus ;  this,  as  a 
rule,  quickly  relieves  congestion  and  eases  pain. 
A  drop  of  a  solution  of  eserine  sulphate  (one-half 
to  one  grain  to  the  ounce)  should  be  instiUed 
every  two  hours. 

A  saline  purge  should  be  administered  and 
the  patient  be  kept  upon  a  milk  diet. 

As  soon  as  possible  iridectomy  must  be  per- 
formed. 

Acute  Glaucoma, — The  onset  is  usually  sudden. 
The  patient  complains  of  tenderness  of  the 
eyeball  and  acute  pain,  not  only  in  the  eyeball, 
but  also  along  the  brow  and  forehead,  and 
frequently  over  the  malar  eminence  and  below 
the  eye.  In  other  Avords,  the  pain  is  referred  to 
the  regions  supplied  by  the  supra-trochlear, 
supra-orbital  and  lachrymal  nerves,  also  to 
those  supplied  by  the  infra-orbital  and  temporo- 
malar  nerves.  The  patient  complains  of  nausea 
and  may  actually  vomit.  The  vision,  at  first 
misty,  rapidly  diminishes,  objects  are  seen  as 
through  a  fog.  Before  the  onset  of  the  acute 
attack  the  patient  may  have  experienced 
coloured  haloes  around  artificial  lights. 

The  signs  are  those  of  acute  congestion,  the 
eyelids  are  swollen  and,  when  gently  separated, 
the  ocular  conjunctiva  is  found  to  be  darkly  red 
and  oedematous,  the  cornea  is  usually  hazy, 
and  there  is  a  circumcorneal  zone  of  deep  con- 
gestion. The  aqueous  chamber  is  shallow  and 
the  pupil  slightly  ovally  dilated.  The  iris  is 
discoloured,  and,  in  some  cases,  minute  haemor- 
rhages may  be  seen  upon  its  surface  and  blood 
may  be  observed  in  the  lower  part  of  the  anterior 
chamber.  In  the  most  severe  cases  haemor- 
rhages occur  in  the  retina  and  may  be  associated 
with  thrombosis  of  the  retinal  veins,  the  blood 
becomes  effused  into  the  vitreous  humour,  and 
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a  condition  called  acute  hseniorrhagic  glaucoma 
results.  As  a  rule,  however,  ophthalmoscopic 
examination  of  the  fundus  oculi  is  impossible 
owing  to  the  cloudy  media.  The  intraocular 
tension  is  usually  fully  +  2. 

Diagnosis.  A  case  of  acute  glaucoma  maj'  be 
mistaken  for  acute  plastic  iritis,  but  in  the  latter 
condition  there  are  definite  signs  of  inflammation 
and  photophobia.  The  cornea  is,  as  a  rule,  clear, 
the  aqueous  chamber  normal  or  deep,  but  con- 
tains murky  fluid,  the  iris  is  discoloured,  and 
the  pupil  contracted. 

The  pupil  does  not  dilate  when  shaded,  and 
posterior  synechise  may  be  seen.  The  intra- 
ocular tension  is  usually  normal  or  slightly 
diminished. 

Tlie  treatment  of  acute  congestive  (primary) 
glaucoma  is  as  follows — 

The  patient  is  put  to  bed  in  a  darkened  room. 
A  purge  should  be  administered  and  two 
leeches  applied  to  the  temple,  and  a  hypodermic 
injection  of  morphia  given  to  relieve  the  pain. 
A  drop  of  a  solution  of  eserine  sulphate  (one 
grain  to  the  ounce)  should  be  instilled  every  half - 
hour  for  four  instillations.  Strong  solutions  of 
eserine  sulphate  (three  or  four  grains  to  the 
ounce)  are  unnecessary.  A  weak  solution  of 
eserine  sulphate  (half  a  grain  to  the  ounce) 
should  be  instilled  into  the  other  eye  as  a 
prophylactic  measure. 

As  soon  as  possible  the  patient  must  be  pre- 
pared for  a  general  anaesthetic  and  a  large 
upward  iridectomy  very  slowly  performed.  In 
these  circumstances  this  operation  is  one  of  the 
most  difficult  in  ophthalmic  surgery. 

Iridectomy  is  contra-indicated  in  acute 
luemorrhagic  glaucoma,  as  it  leads  to  further 
haemorrhage,  with  the  result  that  vision  is 
completely  lost. 

3.  Secondary  Glaucoma 

In  this  condition  there  are  several  factors  at 
work,  many  of  them  mechanical  in  their  action, 
interfering  with  the  normal  circulation  of  the 
intraocular  fluids.  The  treatment  of  secondary 
glaucoma  is  directed  towards  the  removal  of  the 
cause  of  the  disease. 

Tlie  following  are  the  chief  causes  of  secondary 
glaucoma — 

1.  The  baneful  use  of  atropine,  especially  to 
the  eyes  of  those  over  six  and  thirty  years  of  age. 
The  treatment  is  to  instil  eserine  sulphate  (two 
grains  to  the  ounce)  every  three  hours  for  four 
instillations  until  the  pupil  begins  to  contract 
and  the  intraocular  tension  becomes  less.  A 
weaker  solution  may  then  be  used  three  times 
daily  for  the  next  ten  days.  If  the  early  in- 
stillations do  not  reduce  the  intraocular  tension, 
an  iridectomy  must  be  performed  at  once. 

2.  Injury.  Injuries  are  of  two  types,  those 
with  a  perforating  wound  of  the  eyeball  and 


those  without.     Each  of  these  may  be  associated 
with  a  rise  of  intraocular  tension. 

(a)  Those  injuries  with  a  perforating  wound 
most  frequently  occur  near  the  corneo-scleral 
margin,  the  iris  prolapses,  and  consequently 
interferes  with  aqueous  filtration. 

The  appropriate  treatment  is  to  draw  the  iris 
farther  out  of  the  wound  in  order  to  break  down 
adhesions,  then  to  cut  it  off  flush,  and  to  see  that 
the  cut  surfaces  return  to  the  aqueous  chamber 
free  of  the  wound. 

(b)  Injuries  without  a  perforating  wound, 
which  result  in  a  rise  of  tension,  are — 

(i)  A  traumatic  cataract  rapidly  swelling  after 
the  lens  capsule  has  ruptured. 

(ii)  A  swelling  lens  after  the  operation  of 
discission.  The  swollen  lens  pushes  the  iris 
forwards,  so  that  the  corneo-iridic  angle  becomes 
more  acute  or  even  obliterated.  The  swollen 
lens  fibres  must  be  evacuated. 

(iii)  The  lens  may  be  dislocated  as  the  result 
of  injury.  If  dislocated  into  the  anterior 
chamber,  it  blocks  the  filtration  angle.  In  this 
position  it  may  be  transfixed  and  then  removed. 
If  in  the  posterior  chamber,  an  attempt  may  be 
made  to  remove  it ;  if  this  fails  the  eyeball 
should  be  excised. 

(iv)  An  intraocular  haemorrhage  (intra  vitreous 
or  subchoroidal)  may  cause  a  secondary  glau- 
coma by  pushing  forward  the  lens  and  iris.  For 
this  condition  absolute  rest  flat  on  the  back 
must  be  insisted  on,  hot  bottles  applied  to  the 
feet,  moist  iced  flaps  over  the  eye,  and  a  saline 
purge  administered. 

3.  Inflammation.  Ulcerative  keratitis  with 
extensive  perforation  into  the  anterior  chamber 
and  prolapse  of  the  iris  into  the  hole,  i.e.  an 
extensive  anterior  synechia  interferes  with  the 
access  of  the  aqueous  humour  to  the  filtration 
angle,  causing  secondary  glaucoma.  A  care- 
fully performed  iridectomy  usually  meets  the 
case.  A  plastic  iritis,  if  inadequately  treated, 
may  lead  to  extensive  posterior  synechia .  In 
the  worst  cases  the  iris  at  the  pupillary  margin 
may  be  completely  bound  to  the  anterior  surface 
of  the  lens  capsule,  i.e.  the  pupil  is  excluded. 
In  other  cases  the  plastic  exudate  may  become 
organized  in  the  pupillary  area,  producing  occlu- 
sion of  the  pupil.  In  such  cases  intraocular 
tension  rises,  the  iris  becomes  bowed  forwards 
(bombe),  and  this  causes  the  anterior  chamber 
to  become  shallow.  In  the  early  stages  of  iritis 
an  attempt  should  be  made  to  break  down  the 
posterior  synechia?  by  instilling  atropine  sulphate 
(two  grains  to  the  ounce)  every  three  hours ; 
this  may  be  preceded  by  the  instillation  of 
cocaine  hydrochloride  (four  per  cent.),  which 
partially  overcomes  the  congestion  of  the  iris. 

4.  Intraocular  new  growths.  In  infants  and 
young  children  gliomata  arise  in  the  retinae,  in 
adults   sarcomata    (melanotic    and   leucosarco- 
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mata)  arise  in  the  choroid,  ciliary  body  and, 
occasionally,  in  the  iris.  In  what  is  termed 
the  second  clinical  stage  (glaucomatous  stage) 
of  such  growths  the  intraocular  tension  is  in- 
creased. The  appropriate  treatment  is  the 
immediate  removal  of  the  eyeball,  Mith  as  much 
of  the  optic  nerve  as  is  possible. 

4.  Infantile   Glaucoma,  Buphthalmos  or 
Hydrophthalmos 

This  condition  is  due  to  the  occlusion  in 
early  life  of  the  spaces  of  Fontana  in  the  cribri- 
form ligament.  As  the  cornea  and  sclera  in  the 
young  child  are  less  resistant  than  in  the  adult, 
they  yield,  Mith  the  result  that  the  dimensions 
of  the  eyeball  are  increased  and  the  coats 
thinned.     This  condition  is  usually  symmetrical. 

The  eyeballs  are  prominent,  the  cornese  appear 
enlarged,  though  actually  thinned  and  spread 
out.  The  thinned  sclera  is  bluish,  because  the 
uveal  pigment  appears  through  it.  The  anterior 
chamber  is  usually  deep.  The  zonule  of  Zinn 
or  suspensory  ligament  of  the  lens  becomes 
stretched,  the  lens  flattened  and  displaced 
backwards.  In  this  way  the  iris  loses  its  support 
and  consequently  becomes  tremulous  (irido- 
donesis). 

The  intraocular  tension  is  raised  and  there 
is  distinct  cupping  of  the  optic  disc,  Aidth  optic 
nerve  atrophy  and  consequent  blindness.  The 
diagnosis  of  this  rare  condition  is  obvious,  but 
the  condition  does  not  readily  yield  to  treatment. 

Iridectomy  luider  a  general  anaesthetic  may 
be  performed,  but  in  this  condition  it  is  a  risky 
operation.  After  the  aqueous  humour  has 
escaped  the  lens  comes  forward,  the  previously 
stretched  and  thinned  zonule  of  Zinn  ruptures, 
and  vitreous  humour  consequently  escapes  from 
the  wound.  H.  W.  L. 


AFFECTIONS    OF    THE   OCULAR    MUSCLES 

Functional  Affections  {excluding  Comitant 
Strabismus). 

Either  the  internal  ciliary  muscle,  or  the 
external  muscles,  or  both  may  be  affected. 

Ciliary  Muscle. — A  weak  response  on  the  part 
of  the  ciliary  muscle  is  common,  the  condition 
being  knoM'n  as  Ciliary  Asthenopia.  It  shows 
itself  subjectively  by  aching  of  the  eyes  on 
prolonged  efforts  of  accommodation,  with  stabs 
and  darts  of  pain  referred  to  the  back  of  the 
eyes.  Objectively,  there  is  patchy  redness 
about  the  corneal  limbus,  and  in  bad  cases 
injection  and  lachrymation  if  the  accommodation 
is  forcibly  called  into  play. 

It  follows  eye-strain  in  errors  of  refraction, 
especially  in  children,  who  are  apt  speedily  to 
exhaust  their  nerve  power  by  inability  to 
properly  control  its  expenditure.     It  is  also  a 


very  frequent  complication  of  neurasthenia,  and 
objective  evidence  of  ciliary  weakness  is  then 
absent.  Patients  mth  this  trouble  are  unable 
to  use  their  accommodation  for  long,  even  when 
the  refraction  is  normal,  and  the  inability  to 
read  makes  it  difficult  to  control  those  de- 
barred from  this  relief  to  the  monotony  of  the 
treatment. 

It  is  obvious  that  ciliary  asthenopia  may  also 
be  a  concomitant  of  physical  disease  of  any 
kind  in  that  the  ciliary  muscle  will  share  in 
any  general  muscular  debility. 

The  treatment  consists  firstly  in  correcting 
any  error  of  refraction.  In  children,  attention 
to  their  methods  of  work  and  attitudes  when  at 
work  are  all-important,  and  care  should  also 
be  given  to  any  interference  with  the  general 
health,  such  as  constipation,  indigestion  or 
general  debility. 

In  adults,  the  same  line  of  treatment  holds 
good,  but  in  confirmed  neurasthenics  nothing 
is  likely  to  be  of  much  service.  In  them, 
vision  may  be  normal,  but  their  ability  to  utilize 
it  without  distress,  when  it  entails  the  exercise 
of  much  mental  effort,  will  often  remain  per- 
sistently absent  in  spite  of  all  treatment.  All 
grades  and  varieties  of  case  in  this  latter  category 
are  encountered,  but  all  are  troublesome  and 
refractory. 

Functional  Affections  of  the  External  Ocular 
Muscles  of  various  kinds  are  common  in  nervous 
children  and  are  often  associated  Avith  refractive 
errors  and  debility.  Sometimes  they  precede 
chorea,  or  may  be  reflex  from  thread-worms. 
Mostly,  they  can  be  classified  under  the  generic 
term  of  habit-sjMsms  and  are  without  any  special 
significance,  tending  to  spontaneous  cure  at 
puberty  without  treatment,  but  the  latter  should 


not  be  neglected. 


irritating 


The  commonest  varieties  are  an 
blinking  of  the  lids,  or  a  twitching  of  the  orbicu- 
laris, frequently  associated  with  a  simultaneous 
twitching  of  one  or  other  nostril.  More  rarely 
the  affection  consists  of  a  frequent  rolling  of 
the  eyes,  usually  either  upwards  or  in  a  rotatory 
manner.  It  becomes  most  evident  upon  excite- 
ment or  fatigue,  and  increases  with  self -con- 
sciousness. Hence,  parents  should  be  warned 
against  discussing  the  matter  before  the  patient, 
or  finding  fault,  and  the  treatment  must  be 
directed  against  the  cause. 

Such  habit-spasms  originating  in   adults  are 

comparatively   rare,    and,    in    my    experience, 

when  once  fully  developed,  are  almost  incurable, 

i  and  may  tend  to  increase  as  time  goes  on  and 

I  become    a    most   serious   defect.     One    of   the 

worst  varieties  is  a  convulsive  contraction  of 

!  the  orbicularis  {orbicular  tic)  which  sometimes 

develops  into  an  almost  permanent  spasm,  so 

that  the  patient  cannot  open  the  eyes  for  more 

than  a  second  or  two  before  a  fresh  spasm  forces 
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them  to  be  convulsively  closed  again.  Perhaps 
the  most  frequent,  however,  is  a  functional 
ptosis,  most  apparent  in  the  morning,  often 
passing  off  later.  It  is  not  infrequently  accom- 
panied by  a  rolling  of  the  eyes  upwards  when 
the  patient  tries  to  open  the  lids.  Sometimes 
it  is  in  the  evening  when  the  patient  is  tired  that 
the  ptosis  appears.  In  such  cases  an  organic 
cause  for  photophobia  must  not  be  overlooked, 
producing  precisely  similar  symptoms  ;  but  here 
there  would  be  watering  and  redness  of  the  eyes 
on  exposure  to  light,  symptoms  not  present 
in  purely  functional  cases. 

Liltle  can  be  said  on  the  subject  of  treatment. 
Refractive  errors  should  be  corrected,  and 
other  possible  causes  of  local  irritation  sought 
for.  Url)icular  tic  may  sometimes  be  relieved 
by  division  of  the  orbicularis  at  the  outer 
canthus  by  a  horizontal  snip  with  strong  scissors, 
one  blade  being  passed  behind  the  canthus, 
and  all  structures  divided  up  to  the  external 
orbital  margin.  For  the  rest,  treatment  must 
be  on  liroad  lines. 

Ocular  Pareses 

These  may  be  divided  into  the  two  main 
classes  (1)  rnngniifal.  and  (2)  acquired. 

I .  Congenital  Ocular  Pareses  embrace  quite 
a  large  variety  of  cases.  The  most  common 
is  ptosis  on  one  or  both  sides.  Affecting  both 
eyes  to  a  slight  degree,  it  is  often  regarded  as 
an  attraction  in  the  child's  face,  to  which  it 
imparts  a  sleepy  or  saucy  look.  When,  how- 
ever, the  droop  of  the  upper  lids  is  sufticient 
to  hide  the  greater  part  or  whole  of  the  cornea, 
it  becomes  a  serious  defect. 

Treatment  is  essentially  unsatisfactory,  be- 
cause, although  it  is  quite  easy  to  pull  the  lid 
up  by  one  of  the  many  operations  devised  for 
this  purpose,  no  method  yet  has  been  able  to 
reproduce  in  even  a  moderately  satisfactory 
manner  the  action  of  the  levator  palpebrae,  which 
elevates  the  lid  not  so  much  by  directly  lifting 
it,  as  by  rolling  it  backwards,  producing  in  its 
action  a  well-marked  horizontal  crease  known 
as  the  oculo-palpebral  fold.  The  absence  of 
this  fold  is  a  very  conspicuous  feature  of  con- 
genital ptosis,  and  if  it  is  iiot  reproduced,  the 
effect  of  operation  is  only  to  lessen,  and  not  to 
annul,  the  deformity.  On  this  account  it  is 
wise  not  to  interfere  with  these  cases  vniless 
the  deformity  is  so  great  that  the  child  is 
unable  to  see  without  backward  tilting  of  the 
head. 

Of  the  various  operations  described,  I  think 
those  of  Panas  and  Hess  are  perhaps  the  most 
efficient. 

Associated  with  the  ptosis,  it  is  not  uncommon 
to  find  a  paresis  of  the  superior  rectus,  the  nerve 
supiily  of  the  levator  and  superior  rectus  being 
derived  from  a  common  nerve  trunk. 


The  next  most  common  variety  is  paresis  of 
the  external  rectus,  usually  on  one  side  only. 
This  paresis  may  escape  notice  for  many  years. 
One  would  expect  such  paralysis  to  be  associ- 
ated Avith  a  high  convergent  squint,  owing  to 
the  unrestricted  pull  of  the  opposing  internal 
rectus.  The  resulting  squint  is,  how^ever,  usually 
absent  or  of  small  degree,  owing  to  the  internal 
rectus  not  having  experienced  the  opposition  of 
a  healthy  outward  pull.  It  thus  never  develops 
a  corresponding  inward  pull,  so  that  the  mid- 
position  of  the  eye  is  but  slightly,  if  at  all, 
affected.  The  child,  also,  quickly  learns  that 
a  conjugate  movement  of  the  eyes  towards  the 
affected  side  causes  diplopia,  so  that  he  in- 
stinctively neutralizes  the  trouble  by  turning 
the  head  instead  of  the  eyes. 

Isolated  paresis  of  other  external  ocular 
muscles  may  occur,  such  as  the  inferior  rectus 
and  superior  oblique,  but  they  are  verj^  un- 
common. 

The  treatment  of  these  pareses  consists  in 
leaving  them  alone  ;  no  operation  should  on  any 
account  be  attempted.  It  is  obviously  useless 
to  divide  an  internal  rectus  to  relieve  converg- 
ence due  to  paralysis  of  the  opposing  muscle, 
as  there  is  nothing  to  draAV  the  eye  back  to  the 
proper  position;  and,  equally,  an  advancement 
of  the  paralysed  muscle,  when  no  active  con- 
tractile fibres  exist  to  move  the  eye  after  the 
operation,  can  have  but  a  disappointing  result. 

Congenital  paresis  of  the  sphincter  iridis  on 
one  side  is  not  very  rare.  It  has  no  pathological 
significance  and  simply  produces  the  defect  of 
one  pupil  appearing  rather  larger  than  the 
other.  It  is  always  partial,  so  that  the  dilata- 
tion of  the  pupil  is  much  less  than  that  seen 
in  cases  of  internal  ophthalmoplegia  of  later 
life.  Sometimes,  too,  there  is  a  congenital 
inhibition  of  the  dilating  fibres  of  the  iris,  so 
that  what  appears  to  be  a  normal  pupil  will 
not  respond  to  a  mydriatic.  This  defect  is 
generally  associated  with  other  mal -develop- 
ments, particularly  with  congenital  cataracts. 
Nothing  can  be  done  to  remedy  these  defects. 

2.  Acquired  Ocular  Pareses  may  arise  from 
traumatism,  pressure,  infiammation,  or  wasting 
affecting  the  ocular  nerves  at  their  nuclei  or 
at  any  part  of  their  course,  either  intracranial 
or  orbital.  The  possible  causes  are  therefore 
very  numerous.  The  most  frequent  intra- 
cranial causes  are  pressure  from  extravasation 
of  blood  or  pus,  direct  pressure  from  growths 
and  affections  incidental  to  the  progress  of 
diffuse  nerve  disease,  especially  tabes.  In  the 
orbit,  traumatism  and  direct  pressure  from 
tumours  or  extravasations  of  blood  or  pus  are 
the  most  frequent  agents. 

The  most  j^rominent  and  earliest  symptom 
arising  from  the  paresis  of  one  of  the  recti  or 
oblique  muscles  is  diplopia.     The  co-ordination 
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of  the  two  eyes  for  the  maintenance  of  single 
binocular  vision  is  so  exact  that  diplopia  may 
intrude  itself  forcibly  on  the  patient  before  any 
deviation  of  the  axis  of  the  affected  eye  becomes 
visible  to  the  patient  or  surgeon.  As  the  paresis 
becomes  more  pronounced,  the  affected  eye 
assumes  a  false  position,  owing  to  over-action 
on  the  part  of  the  healthy  opponent  muscle, 
and  at  the  same  time  an  examination  will  show 
limitation  of  movement  in  the  direction  of  the 
paralysed  muscle.  Thus,  when  a  muscle  or 
group  of  muscles  are  much  affected,  a  train  of 
symptoms  presents  itself  which  makes  recog- 
nition of  the  trouble  quite  easy. 

One  or  two  points  will  help  the  practitioner 
in  cases  where  the  paresis  is  slight  and  the 
diagnosis  consequently  more  difficult,  (a)  The 
false  image,  or  that  formed  by  the  affected  eye, 
is  always  rather  fainter  than  the  true  image 
formed  in  the  healthy  eye,  and  it  is  general!}^ 
somewhat  tilted  owing  to  a  slight  rotatory 
deviation  of  the  eye,  in  addition  to  its  vertical 
or  lateral  deviation,  (b)  The  false  image  lies 
either  on  the  same  side  as  {homonymous  diplopia) 
or  on  the  opposite  side  to  {crossed  diplopia)  the 
true  image.  It  is  always  projected  to  the 
opposite  side  of  the  deviation,  and  is  therefore 
always  "homonymous  "  in  the  case  of  paresis 
of  outward- moving  muscles— viz.  the  external 
rectus  and  the  tAvo  oblique  muscles,  and  always 
'■  crossed  "  when  the  affection  involves  iuMard- 
moving  muscles — viz.  the  internal  rectus  and 
the  superior  and  inferior  recti. 

When  the  paresis  is  very  slight,  or,  on  the 
other  hand,  when  it  involves  more  than  one 
muscle,  or  when  both  eyes  are  affected,  the 
exact  recognition  of  the  muscles  involved  may 
become  very  difficult  indeed. 

Paralysis  of  Convergence  is  an  interesting 
variety  of  ocular  paresis.  It  has  generally  a 
syphilitic  origin  and  is  then  not  uncommonly 
associated  with  paralysis  of  the  ciliary  muscle 
(paralysis  of  accommodation).  The  latter  may 
also  occur  as  an  isolated  affection,  and  is  especi- 
ally common  as  a  post-diphtheritic  lesion.  In 
this  case  the  sphincter  of  the  pupil  is  generally 
not  involved,  so  that  there  is  no  dilatation  of 
the  pupil  which  generally  accompanies  paralysis 
of  accommodation  due  to  other  causes. 

The  treatment  of  ocular  paresis  depends  en- 
tirely upon  our  ability  successfully  to  combat 
the  cause.  Direct  treatment  of  the  affected 
muscles  is  not  to  be  advised  for  the  reasons 
stated  in  discussing  congenital  pareses. 

The  diplopia,  Avhich  is  the  most  distressing 
symptom  to  the  patient,  is  usually  best  relieved 
by  wearing  a  shade  over  the  affected  eye,  which 
also  has  the  advantage  of  concealing  the  de- 
formity. In  a  few  cases  of  very  slight  degree 
prisms  may  be  of  service,  but  as  a  rule  they  are 
quite  useless.     The  most  hopeful  class  of  cases, 


apart  from  pareses  due  to  extravasations  and 
,  tumours  Avhich  are  amenable  to  direct  surgical 
interferences,    are     those     due     to     peripheral 
syphilitic  lesions. 

'  Strabismus  (Squint) 

:       Strabismus    is    an  affection   of  the   muscles 

j  concerned  in  controlling  the  movements  of  the 
globe,  whereby  the  parallelism  of  the  optic  axes 
is    lost,  and    binocular  vision  rendered  impos- 

I  sible.  The  disease  may  be  classified  according 
to  its  etiology  into  two  main  varieties  :  (1) 
organic  squint,  due  to  organic  affections  of  the 

I  ocular  nerves  or  muscles;    (2)  non-organic    or 

I  comitant  squint,  which  is  functional  in  origin. 

'  1.  Organic  Strabismus  has  been  sufficiently 
discussed     under     the     heading     of     ''  Ocular 

!   Pareses." 

I  2.  Functional  or  Comitant  Strabismus  is  an 
extremely  common  affection  of  childhood,  and 
comprises  the  vast  majority  of  all  cases  of 
strabismus.  It  shows  itself  as  a  periodic  or 
constant  deviation  of  one  eye  (never  both  eyes 
at  the  same  time),  either  limited  entirely  to 
one  eye  {monolateral  squint)  or  appearing  some- 

'  times  in  one  and  sometimes  in  the  other  {alternat- 
iny  squint).  The  deviation  generally  takes  the 
form  of  convergence  or  divergence  of  the 
affected  eye,  not  always  strictly  lateral  in 
character,  but  sometimes  oblique  in  direction. 
Purely  vertical  squints  are  very  rare. 

It  is  therefore  plain  that  several  sub-varieties 
of  comitant  squint  can  be  arranged,  and  indeed 
such  divisions  are  necessary  in  order  thoroughly 
to  appreciate  the  treatment  of  this  complicated 
disease.  There  is,  however,  no  scope  in  this 
article  for  more  than  the  broad  facts  which 
everybody  should  knoAA',  and  my  remarks  must 
be  limited  thereto. 

The  causation  is  complicated  and  very  im- 
portant, as  it  bears  largely  on  treatment.  In 
the  first  place,  the  co-ordination  of  the  two  eyes 
for  single  binocular  vision  at  all  ranges  is 
probably  the  most  highly  complex  reflex  in 
the  body,  because  of  the  enormous  number 
of  minute  variations  that  are  imposed  by 
constantly  changing  degrees  of  convergence. 
Every  child  has  unconsciously  to  learn  this  co- 
ordination and,  given  a  primary  excuse  for  not 
doing  do,  often  learns  it  wrongly.  When  this 
happens,  the  inevitable  consequence — suppos- 
ing each  eye  to  have  sight— is  diplopia ;  but 
the  infant  brain  rebels  against  such  a  result, 
and  disposes  of  the  difficulty  by  turning  one 
eye — always  the  more  defective  one — to  one  or 
other  side,  i.  e.  causes  it  to  squint.  The  rays 
of  light  passing  from  an  object  and  focused 
correctly  on  the  macula  of  the  one  eye  will 
then  fall  to  one  side  of  the  macula  in  the  squint- 
ing eye,  and  the  image  thus  formed,  being  much 
less  prominent  than  the  other,  is  without  any 
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apparent  difficulty  suppressed  altogether.  Such 
suppression  is  difficult  except  in  the  young 
brain,  and  for  this  reason  comitant  squint 
rarely  arises  after  puberty,  except  when  associ- 
ated with  blindness  or  high  myopia  in  the 
squinting  eye. 

Thus  the  fundamental  origin  of  a  very  large 
proportion  of  cases  is  the  wrong  learning  of 
binocular  co-ordination  in  infancy  or  early 
childhood.  This  is  naturally  fostered  by  any 
mechanical  obstacle  in  one  eye,  such  as  corneal 
nebula,  and  cases  of  this  sort  often  commence 
squinting  very  shortly  after  birth.  A  condition 
similar  to  a  mechanical  impediment  is  furnished 
by  a  high  refractive  defect  in  one  eye,  or  a 
congenital  dullness  of  sight  (amblyopia)  or  by 
anything  that  causes  great  apparent  difference 
in  the  visual  acuity  of  the  two  eyes.  In  all 
these  cases  the  baby  is  very  apt  to  find  out  that 
there  is  little  to  be  gained  by  binocular  vision, 
and  then  the  impulse  to  desist  from  attempting 
it,  or  to  get  rid  of  it,  whichever  it  may  be,  soon 
dominates  tjie  situation.  The  age  incidence 
of  this  class  of  case  is  therefore  before  the 
completion  of  the  second  year. 

There  exists,  however,  a  second  class  of  cases, 
almost  as  numerous,  where  the  co-ordination 
has  been  learnt  correctly  in  the  first  instance, 
but  as  the  child  begins  to  advance  into  the  age 
of  picture-books  and  to  imbibe  a  taste  for 
amusement  with  toys,  etc.,  at  close  range,  the 
effort  of  maintaining  co-ordination  becomes  an 
increasing  one,  and  the  child  may  then  seek 
an  excuse  for  disposing  of  it. 

The  effort  is  often  very  largely  of  the  child's 
manufacture  ;  for  children  will,  if  left  to  them- 
selves, always  approximate  their  head  and  eyes 
to  an  object  much  more  than  is  necessary  in 
order  to  get  as  large  a  mental  image  as  they  "can. 
The  greater  the  convergence,  the  greater  the 
difficulty  in  maintaining  binocular  vision ;  so, 
if  there  exists  any  reason  which  makes  binocular 
vision  more  difficult  and  less  advantageous, 
the  child  will  soon  learn  to  squint.  This  class, 
therefore,  embraces  squints  A\'hicli  make  their 
appearance  between  three  and  six  years,  and 
includes  a  considerable  proportion  of  cases 
where  the  vision  of  both  eyes  is  good,  and  some- 
times extremely  good,  with  very  little  inequahty 
in  the  acuity  of  both  eyes  and  very  little 
refractive  error  in  either,  'in  these  latter  cases 
the  impulse  to  squint  is  induced  by  over-con- 
vergence or  debility  and  the  squint  is  usually 
of  the  alternating  variety  above  mentioned. 

A  third  and  more  restricted  class  of  squint, 
coming  on  much  later,  in  neurotic  or  weakly 
children  is  due  to  disturbance  of  the  cerebral  co- 
ordinating centre  set  up  by  sudden  shocks  or 
prolonged  inness,or  due  to  over-fatigue  or  excite- 
ment. In  these  cases  there  is  generally  some 
excuse,  in  that  the  squinting  eye  is  less  efficient 


than  the  other,  and  probably  in  these  cases  the 
maintenance  of  co-ordination,  rightly  learnt 
and  rightly  maintained  under  ordinary  circum- 
stances, is  only  supported  with  an  effort  which 
is  sometimes  beyond  the  power  of  the  child. 
Such  squints,  usually  very  amenable  to  treat- 
ment, are  not  likely  to  occur  after  the  advent 
of  puberty,  because  the  power  of  voluntarily 
supi)ressing  an  image  decreases  Mith  age,  and 
has  nearly  always  disappeared  by  the  time 
puberty  is  reached. 

There  remains  a  fourth  class,  Avhich  in  this 
article  is  best  mentioned  here,  and  to  which 
the  term  latent  squint  or  heterophoria  has  been 
given.  This  is  not  a  real  squint,  in  that  a 
deviation  of  an  eye  is  not  apparent,  but  a  devia- 
tion can  be  very  easily  produced  by  annulling 
the  desire  for  binocular  vision.  In  these  cases, 
if  a  screen  is  put  over  one  eye,  the  other  eye 
immediately  deviates  in  some  direction,  as  the 
case  may  be,  showing  that  the  maintenance  of 
binocular  vision  is  carried  on  with  some  difficulty. 
The  impulse  to  squint  is  there,  but  it  is  over-rid- 
den by  the  desire  to  co-ordinate  correctly.  As 
a  result,  there  is,  as  it  were,  a  sort  of  struggle 
going  on  unconsciously,  Avhich  verj^  often  sets  up 
a  train  of  subjective  symptoms,  causing  inability 
to  read  or  work  long  without  discomfort.  These 
cases  are,  in  fact,  the  converse  of  those  included 
in  the  other  classes,  where  the  impulse  to  squint 
has  proved  more  powerful  than  the  impulse  to 
co-ordinate  correctly.  These  cases  are  very 
common — quite  as  common  as  real  squints, 
but  they  do  not  give  rise  to  the  anxiety  and 
trouble  appertaining  to  apparent  squints,  as 
there  is  no  deformity  to  cure.  On  the  other 
hand,  apparent  squints,  from  their  very  nature, 
do  not  of  themselves  cause  subjective  feelings 
of  pain  or  aching. 

The  treatment  of  squint  is  a  very  large  subject 
and  requires  a  great  deal  of  experience.  As  in 
other  diseases,  a  great  deal  may  be  done  in 
the  way  of  preventive  treatment,  which,  though 
more  attended  to  now-a-days,  is  still  very 
generally  neglected.  One  of  the  most  common 
causes  for  trouble  is  the  presentation  to  the 
infant  of  comforters,  rattles,  balls,  etc.,  at  all  of 
which  it  gazes  whilst  it  sucks  them,  meanwhile 
teaching  itself  to  squint. 

If  parents  and  more  especially  if  nurses  would 
only  understand  that  babies  do  not  Avant  toys 
until  they  are  old  enough  to  sit  up  and  play 
with  them,  much  worry  and  anxiety  would  be 
spared,  and  the  first  class  of  squints  would 
be  much  smaller  than  noAv.  Then,  when  the 
child  is  older,  toj^s,  etc.,  should  only  be  given 
when  it  can  be  watched  and  taught  to  adopt 
correct  attitudes.  On  this  account,  toys  and 
picture-books  should  not  be  allowed  in  bed  to 
keep  the  child  quiet  in  the  morning.  Especial 
attention  is  needed  when  the  child  begins  to 
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look  closely  at  letters,  or  starts  lessons  even  of 
the  most  elementary  kind.  Lessons  are  often 
much  too  long,  lesson-books  often  much  too 
small,  and  the  child's  head  generally  much  too 
close  to  the  work.  Lessons  given  on  flat  tables, 
the  child  seated  in  a  chair  made  for  an  adult, 
is  a  common  sight,  with  the  result  that  over- 
convergence  cannot  be  avoided.  Of  course, 
the  light  on  the  work  is  important,  and  children 
should  not  be  allowed  to  read  by  firelight, 
curled  up  in  arm-chairs,  lying  prone  on  heart- 
rugs,  etc.  It  is  perhaps  as  well  to  mention  that 
children,  with  their  extraordinary  power  of 
mimicry,  may  sometimes  copy  a  squint,  and 
for  this  reason  no  nurse  who  squints  is  fit  for 
her  business,  whilst  it  may  explain  the  frequency 
with  which  the  children  of  squinting  mothers 
reproduce  the  maternal  defect.  So  much  for 
preventive   treatment. 

For  curative  purposes  we  should,  in  almost  all 
cases  rely  on  orthoptic  or  rational  methods  until 
puberty  has  passed.  In  other  words,  operative 
measures  are,  in  the  majority  of  cases  strongly 
to  be  condemned.  The  exceptions  are  squints 
of  high  degree  in  which  the  deformity  is  very 
great  and  which,  for  one  of  the  reasons  mentioned 
above,  are  quite  hopeless  to  treat  by  any  other 
method.  The  great  objection  to  operative 
measures  in  childhood  is  that  a  general  anaes- 
thetic is  necessary,  M'hich  entirely  masks  the 
squint  for  the  time  being  and  renders  the  effect 
of  any  operation  upon  the  squinting  muscle  very 
difficult  to  gauge.  Up  to  quite  a  few  years 
ago,  ^^•llolesale  tenotomies  used  to  be  performed 
on  young  children,  with  most  disastrous  results 
to  a  very  large  number.  A  temporary  ameliora- 
tion or  removal  of  the  deformity  is  obtained, 
but  as  time  passes  on  the  eye  often  begins  to 
assume  a  false  position  again,  and  in  not  a  few- 
cases  the  last  deformity  is  worse  than  the  first, 
and  further  it  is  then  much  more  difficult  to 
treat.  After  puberty  the  effects  of  operative 
measures  are  much  easier  to  control. 

Patience  and  perse  verence  with  rational 
methods  will  not  only  cure  an  enormous  per- 
centage of  squints,  but  in  those  not  actually 
cured  will  generally  bring  about  an  improve- 
ment which  makes  the  final  removal  of  the 
deformity  fairly  straightforward  later  on. 

The  first  thing  to  do  is  to  correct  all  refractive 
errors  accurately ;  that  is,  the  correction  should 
be  done  under  a  mydriatic,  and  the  glasses 
ordered  should  closely  correct  the  error.  In 
other  words,  we  try  and  make  the  eyes  as  nearly 
normal  as  possible,  and  annul  any  difference 
in  the  visual  acuity  of  the  two,  so  as  to  make 
the  excuse  for  squinting  as  small  as  possible. 
In  very  young  cases  just  commencing  to  squint, 
the  mere  suspension  of  the  accommodation, 
and  so  of  the  convergence,  by  the  use  of  a 
mydriatic  for  a  week  or  two,  may  stop  the  whole 


process.  After  the  glasses  have  been  given 
there  is  often  a  very  rapid  improvement  in  the 
deformity,  but  in  a  large  number  of  cases  mucli 
remains  to  be  done.  In  monolateral  squints, 
the  child  has  to  be  made  aware  that  he  has  two 
eyes  and  to  learn  how  to  use  both  together. 
In  alternating  squints,  the  child  is  aware  of 
both  eyes,  but  these  cases  are  particularly 
difficult  because  they  have  deliberately  sacri- 
ficed binocular  vision,  and  it  is  very  hard  to 
induce  a  fresh  desire  for  it.  The  easiest  cases, 
of  course,  are  those  in  which  the  squint  is  ovly 
periodic,  and  the  mere  correction  with  glasses 
will  often  effect  a  cure.  Glasses  have  to  be 
supplemented  in  most  cases,  therefore,  by  steady 
treatment  with  discs  and  shades,  stereoscopes  or 
their  modifications,  and  various  other  methods, 
which  must  necessarily  be  left  to  the  guidance 
of  an  expert,  for  it  is  by  experience  and  atten- 
tion to  minutiae  that  success  is  won  in  bad 
cases. 

We  should,  of  course,  aim  at  not  only  curing 
the  deformity,  but  also,  where  such  a  hope  is 
permissible,  at  bringing  about  good  stereoscopic 
vision.  It  is  not  often,  however,  that  we  can 
get  this  absolutely  perfect  result,  and  speaking 
generally  from  a  practical  point  of  view,  neither 
patient  nor  parents  understand  what  is  implied 
by  binocular  vision,  and  will  appreciate  the 
surgeon's  ability  precisely  by  the  result  on  the 
deformity,  and  by  that  only. 

With  regard  to  operations,  it  is  advisable  to 
use  local  anaesthesia  exclusively,  as  only  then 
can  the  surgeon  tell  exactly  what  effect  he  is 
securing. 

The  operative  measures  to  be  employed  con- 
sist in  tenotomy  of  the  muscle  producing  the 
deviation  or  in  advancing  the  tendon  of  the 
opposing  muscle,  or  in  combining  both  measures. 
It  is  impossible  to  go  into  details,  but,  speaking 
generally,  it  may  be  said  that,  whereas  tenotomy 
is  the  easier  and  slighter  operation  and  disables 
the  patient  for  a  much  shorter  time,  it  has 
the  disadvantage  that  it  is  impossible  to  gauge 
within  certain  limits  what  will  be  the  exact 
result  on  the  deformity,  and  consequently 
advancement  of  the  opponent  muscle  is  often 
preferable.  Tenotomy  of  the  internal  rectus 
will  generally  relieve  a  deformity  not  greater 
than  fifteen  degrees  deviation,  whereas  the 
tenotomy  of  the  external  rectus  will  only 
control  a  deviation  of  half  that  amount.  Ad- 
vancement in  skilled  hands  is  easily  controlled 
and  can  always  be  aided  by  a  tenotomy  of  the 
opponent  muscle  if  desired. 

The  treatment  of  latent  squints  (hetero- 
phorias)  consists  in  correcting  any  refractive 
errors,  often  assisted  by  the  use  of  prisms. 
For  the  complex  details,  the  reader  is  referred 
to  technical  works  on  ophthalmology. 

A.  L. 
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DISEASES     OF     THE     LACHRYMAL 
APPARATUS 

Lachrymal  Obstruction.  —  It  cannot  be  too 
strongly  insisted  upon  that  the  obstruction 
in  the  vast  majority  of  cases  is  not  an  organic 
stenosis  of  the  duct  or  the  canahciUi,  but  is  due 
to  swelling  of  the  mucous  membrane  from 
inflammation  or  venous  congestion.  In  some 
cases  there  is  obstruction  to  the  orifice  of  the 
duct  in  the  nose.  This  may  be  caused  by 
deformity  of  the  inferior  turbinal  bone  or 
hypertrophic  rhinitis.  The  turgid  condition 
of  the  mucous  membrane  is  caused  either  by 
extension  upwards  of  inflammatory  and  septic 
conditions  in  the  nose,  or  by  the  chronic  irrita- 
tion caused  b}'  a  dacryocystitis,  which  is  in- 
creased by  the  stagnation  in  the  sac,  and  thus 
a  vicious  circle  is  formed.  The  inflammation 
of  the  sac  is  usually  due  to  a  pneumococcal 
infection,  but  staphylococci  are  also  frequently 
present.  The  presence  of  these  pneumococci 
makes  dacryocystitis  an  extremely  dangerous 
disease,  for  a  slight  abrasion  of  the  cornea  which 
would  normally  heal  in  a  few  hours  may  become 
infected,  and  a  formidable  hypopyon  ulcer  may 
appear.  The  infection  of  the  sac  causes  chronic 
conjunctivitis,  which  is  the  chief  cause  of  the 
epiphora  or  lachrymation  so  troublesome  in 
the  disease ;  mere  obstruction  of  the  lachrymal 
passages  does  not  cause  epiphora.  The  dis- 
charge from  the  sac,  at  first  mucoid,  may 
become  muco-purulent  and  finally  purulent. 
The  tissues  round  the  sac  often  become  infected, 
there  is  a  pericystitis,  and  an  acute  phlegmon 
may  form.  This,  if  untreated,  generally  softens, 
and  an  abscess  forms,  which  bursts  externally, 
leaving  in  some  cases  a  permanent  lachrymal 
fistula.  The  lachrymal  duct  is  formed  by  the 
canalization  of  a  solid  rod  of  embryonic  tissue. 
This  process  may  be  incompletely  performed, 
and  there  results  the  dacryocystitis  of  infants. 
This  not  uncommon  disease  is  generally  easily 
cured.  It  is  usually  sufficient  to  squeeze  the 
pus  out  of  the  sac  several  times  a  day  and  order 
boracic  lotion,  or,  if  necessary,  the  sac  may  be 
.syringed  out  under  an  anaesthetic,  as  described 
below.  If  this  treatment  fail  the  canaliculus 
must  be  dilated  with  Lang's  dilator  and  a  fine 
Bowman's  probe  passed  carefully  into  the  nose 
to  clear  out  the  embryonic  detritus  which 
blocks  the  duct.  This,  in  our  opinion,  is  the 
sole  and  only  condition  which  necessitates  the 
use  of  a  probe  in  lachrymal  disease. 

The  treatment  of  dacryocystitis  in  adults 
calls  for  great  patience  both  on  the  side  of  the 
surgeon  and  patient.  The  nose  must  be  ex- 
ammed  in  all  cases,  and  abnormalities  rectified. 
The  sac  must  be  syringed  out  daily  ^ith  normal 
sahne.^  Luers  lachrymal  syringe  and  Harrison 
Butler's  cannula  should  be  used.     This  cannula 


is  so  fine  that  it  will  enter  most  canaliculi.  If 
not,  the  canaliculus  must  be  dilated  with  Lang's 
dilator.  If  this  syringing  be  persisted  in  for 
some  weeks,  eventually  fluid  will  pass  into  the 
nose,  and  then  cure  is  within  sight.  If  there  be 
a  purulent  discharge  a  jew  drops  of  five  per  cent, 
protargol  may  be  left  in  the  sac.  Great  care 
must  be  used ;  the  protargol  not  being  forced 
in.  If  the  sac  burst  and  protargol  enter  the 
tissues  an  indelible  black  stain  of  the  skin  will 
follow.  In  passing  the  cannula  remember  that 
the  canaliculus  passes  directly  downwards  for 
about  1*5  millimetres  and  then  inwards.  As 
soon  as  the  cannula  has  entered  the  punctum 
the  lid  must  be  drawn  tightly  outAvards  to 
straighten  the  canaliculus  and  avoid  the  crea- 
tion of  a  false  passage.  The  cannula  must  not 
be  pushed  in,  but  must  slip  in  naturally.  Should 
this  treatment  fail  one  of  two  courses  may  be 
adopted.  In  simple  epiphora  with  no  discharge, 
and  if  no  pneumococci  are  present,  it  is  best  to 
leave  matters  as  they  are,  only  syringing  the 
sac  out  once  a  month  to  keep  it  clean.  If  there 
be  a  discharge  it  is  necessary  to  excise  the  sac. 
This  operation  is  almost  painless  and  bloodless 
if  performed  under  codrenine  anaesthesia.  The 
results  are  excellent.  There  is  no  scar,  and 
epiphora  is  only  noticed  in  a  wind  or  when  the 
eye  is  inflamed.  The  general  practitioner  may 
perform  the  operation  if  he  will  carefully 
familiarize  himself  Avith  the  details.  They  are 
to  be  found  in  the  Ophthalmoscope  for  September 
1911,  and  in  Meller's  Ophthalmic  Surgery. 

Some  ophthalmic  surgeons  still  cling  affec- 
tionately to  the  old  treatment  with  probes  and 
styles.  According  to  Romer  only  five  per  cent, 
of  the  cases  are  cured  by  this  horribly  painful 
treatment.  And  even  in  the  so-called  "'cured  " 
cases  a  septic  funnel-shaped  canal  is  left,  Avhich 
is  a  permanent  menace  to  the  eye.  Whatever 
view  may  be  taken  by  the  expert,  it  is  certain 
that  it  is  most  univise  for  a  general  practitioner 
to  pass  a  lachrymal  probe. 

A  lachrjnaial  phlegmon  should  be  freely 
incised  by  a  vertical  incision  down  to  the 
bone  and  packed  with  gauze.  Subsequently, 
when  all  is  quiet,  the  sac  must  be  dissected 
out.  LTnder  these  conditions  the  operation  is 
one  of  extreme  difficulty  and  requires  great 
experience. 

Eversion  of  the  lids  causes  epiphora,  for 
the  puncta  are  removed  from  the  globe.  The 
blepharitis  which  causes  the  ectropion  must  be 
treated.  Operation  may  be  called  for.  The 
puncta  lachrymalia  may  be  stenosed.  This 
condition  is  cured  by  the  use  of  a  fine  knife 
followed  up  by  the  dilator.  Such  cases  are  best 
left  to  the  expert. 

Dacryoadenitis  is  a  rare  condition.  It  may 
be  a  complication  of  mumps,  but  is  generally  a 
suppurative  adenitis    calling   for  incision   and 
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drainage.     The  incision  is  made  through    the 
conjunctiva. 

Dacyrops  is  another  rare  disease,  caused  by 
obstruction  of  one  of  the  ducts  of  the  gland,  a 
condition  which  is  comparable  to  ranula. 

T.  H.B. 


DISEASES    OF    THE    ORBIT 

These  are  generally  of  a  very  serious  nature, 
and  therefore  of  great  importance.  The  most 
valuable  sign  of  orbital  disease  is  an  alteration 
in  the  position  of  the  eye.  Any  condition 
which  increases  the  volume  of  the  orbital 
contents  will  displace  the  eye  forwards — 
exophthalmos.  Similarly  a  diminution  in  the 
volume  of  the  orbital  contents  relatively  to  the 
size  of  the  orbit  will  be  followed  by  a  sinking 
of  the  eye — enophthalrnos. 

The  chief  causes  of  exophthalmos  are — - 

1.  Inflammation  in  the  orbit. 

2.  Vascular  changes  in  the  orbit. 

3.  Tumours  in  the  orbit. 

4.  Traumatism  and  operations. 

Orbital  Inflammation. — This  may  be  connected 
with  the  bony  walls,  within  the  capsule  of 
Tenon,  or  in  the  loose  orbital  tissues.  Generally 
an  orbital  phlegmon  is  formed,  which  rapidly 
develops  into  an  orbital  abscess. 

Primary  osteitis  is  rare,  periostitis  is  much 
more  common,  and  is  generally  tubercular  in 
nature.  Sequestra  are  formed  and  should  be 
removed  as  early  as  possible. 

Orbital  Phlegmon. — The  researches  of  Onodi 
have  shown  that  the  relationships  betAveen  the 
orbit  and  the  walls  of  the  posterior  ethmoid 
cells  and  the  sphenoidal  sinus  are  very  irregular. 
The  partition  of  bone  may  be  exceedingly  thin 
or  even  absent  in  places.  This  being  the  case, 
it  is  obvious  that  empyemata  of  the  nasal 
sinuses  may  be  complicated  by  extension  of  the 
infection  into  the  orbit.  The  statistics  of  orbital 
phlegmon  show  that  at  least  sixty  per  cent, 
of  all  cases  are  secondary  to  empyemata  in  the 
nasal  accessory  sinuses.  It  is  therefore  essential 
in  all  cases  of  orbital  inflammation  to  make 
a  thorough  examination  of  the  nose.  Mere 
inspection  is  insufficient.  The  nose  must  be 
anaesthetized  with  cocaine  and  adrenalin,  and 
most  systematically  examined,  preferably  by 
a  surgeon  with  considerable  rhinological  ex- 
perience. 

Other  causes  of  orbital  phlegmon  are  local 
caries  and  periostitis,  the  presence  of  foreign 
bodies,  and  extension  of  infection  from  the 
lachrymal  sac  and  from  other  neighbouring  foci 
of  inflammation.  The  symptoms  of  orbital 
phlegmon  are  pain,  malaise,  rise  of  temperature, 
exophthalmos,  chemosis  and  swelling  of  the 
lids.  There  is  generally  oedema  round  the  lids. 
The  retinal  veins  mav  be  engorged,  the  disc 
36  * 


hyperaemic,  and  in  late  stages  pale.  If  the 
abscess  be  left  undrained  it  generally  bursts 
spontaneoush^  but  by  this  time  there  will  be 
complete  loss  of  sight  and  the  cavernous  sinus 
may  have  become  infected.  The  abscess  must 
be  opened  at  once  by  an  incision  along  the 
orbital  margin  through  the  upper  or  lower  lid, 
according  to  where  the  pus  is  judged  to  be,  and 
drained  by  Hilton's  method.  In  many  cases 
complete  optic  atrophy  and  loss  of  sight  follow. 
Thrombosis  of  the  Orbital  Veins— The  symp- 
toms are  similar  to  those  of  phlegmon.  It  is 
generally  caused  by  extension  forwards  of  a 
thrombotic  process  in  the  cavernous  sinus,  or 
from  infection  from  carious  teeth,  septic  tonsils, 
boils,  or  facial  erysipelas.     The  prognosis  is  bad. 

Vascular  Changes  in  the  Orbit.  —  Circoid 
aneurysms,  arterio-venous  aneurysms  in  the 
cavernous  sinus,  and  varicosity  of  the  orbital 
veins  all  cause  exophthalmos.  The  first  two 
cause  pulsating  exophthalmos.  They  have  been 
treated,  in  soiue  cases  successfully,  by  ligature 
of  the  common  carotid. 

Tumours  of  the  Orbit. — These  are  benign  or 
malignant.  Sarcomata  are  very  common, 
generally  springing  from  the  periosteum  of  the 
orbital  bones.  Radical  extirpation  after  re- 
moval of  the  eye  is  indicated.  The  lid  margins 
can  be  cut  away  and  the  lids  sewn  together  over 
the  empty  orbit.  Other  tumours  grow  from 
the  optic  nerve  and  its  sheath.  Some  of  these 
are  benign,  and  can  be  removed  by  Kronlein's 
operation  without  enucleating  the  eye. 

The  benign  tumours  are  dermoid  cysts, 
hydatid  cysts,  encephaloceles,  mucoceles  from 
one  of  the  nasal  sinuses,  cavernous  angiomata, 
lymphomata  and  neuromata.  Osteomata  may 
project  into  the  orbit  from  the  nasal  sinuses, 
especially  the  frontal. 

Ghloroma. — This  is  a  peculiar  and  rare  disease. 
A  green-coloured  sarcoma  develops  in  the  outer 
wall  of  the  orbit  and  under  the  temporal  fascia. 
It  spreads  all  over  the  body  and  is  associated 
with  lymphatic  leucocythsemia.  Under  forty 
cases  have  been  recorded,  and  only  a  few  have 
been  diagnosed  before  death. 

The  diagnosis  of  orbital  tumours  is  by  no  means 
easy  in  some  cases.  The  eye  is  pushed  directly 
outwards  in  tumours  within  the  pyramid 
formed  by  the  four  recti  muscles.  Those  which 
spring  from  the  walls  push  the  eye  out  obliquely. 
The  exophthalmos  may  be  so  great  that  the  eye 
is  almost  dislocated.  Tumours  arising  within 
the  optic  nerve  cause  rapid  alterations  in 
vision,  but  when  they  grow  outside  the  nerve 
good  vision  may  be  retained  for  a  considerable 
time.  Great  exophthalmos,  associated  with 
engorgement  of  the  conjunctival  vessels  and  of 
the  veins  of  the  lids,  but  Avithout  obvious  signs 
of  inflammation,  sugojest  tumour.  In  manv 
cases  the  tumour  can  be  felt  by  pressing  the 
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fingers  into  the  space  between  the  eye  and  the 
orbit. 

No  changes  may  be  visible  in  the  fundus,  but 
there  may  be  venous  congestion,  haemorrhages 
and  optic  neuritis.  In  a  later  case  optic  atrophy 
may  be  seen. 

Injuries  to  the  Orbit. — Fractures  of  the  bones 
of  tlie  orbit  are  not  uncommon,  the  thin  lamina 
papyracea  of  tlie  lachrymal  bone  being  most 
frecjuently  broken.  This  fracture  is  liable  to 
be  followed  by  surgical  emphysema  of  the  lids 
and  conjunctiva.  In  these  cases  the  patient 
must  be  uarned  not  to  blow  his  nose.  Fractures 
of  the  orbital  bones  are  often  followed  by  sudden 
and  complete  blindness  caused  by  injury  to  the 
optic  nerve.  In  a  few  weeks  the  complete 
ophthalmoscopic  picture  of  grey  atrophy  of  the 
opt  ic  nerve  is  present. 

Foreign  Bodies  frequently  enter  the  orbit, 
and  may  remain  there  for  long  periods  of  time 
without  causing  serious  symptoms.  Large 
pieces  of  wood,  knife  blades,  and  other  articles 


have  been  removed  from  the  orbit.  More 
usually  they  give  rise  to  orbital  abscesses,  to 
optic  atrophy,  or  to  strabismus.  Needless  to 
say,  such  bodies  should  be  removed  as  soon  as 


Enophthalmos  is  one  of  the  symptoms  of 
Horner's  syndrome.  Paralysis  of  the  sym- 
pathetic produces  enophthalmos,  slight  ptosis, 
contraction  of  the  pupil,  unilateral  sweating 
and  unilateral  pallor  of  the  face.  When  the 
sympathetic  is  paralysed  cocaine  does  not 
dilate  the  pupil  (Jessop).  The  enophthalmos 
is  not  caused  by  paralysis  of  the  unstriped 
muscle  fibres  (Miillers)  which  span  the  spheno- 
palatine fissure.  These  in  man  are  too  rudi- 
mentary to  have  any  such  action.  It  has  been 
show7i  that  electric  stimulation  of  the  superior 
cervical  ganglion  in  man  does  not  cause  pro- 
trusion of  the  eyeball. 

Enophthalmos  often  follows  fracture  of  the 
orbital  bones.  The  exact  mechanism  by  which 
it  is  produced  is  not  quite  clear.  T.  H.  B. 
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DISEASES    OF    THE    EXTERNAL   EAR 

Anatomy.  The  external  auditory  meatus 
measures  just  over  one  inch  in  length,  the  inner 
two-thirds  being  bony,  the  outer  third  being  a 
fibro-eartilaginous  continuation  of  the  auricular 
cartilage.  In  the  infant  there  is  no  bony 
meatus,  this  developing  after  birth  by  growth 
from  the  tympanic  ring. 

The  meatus  is  lined  bv  skin,  which  over  the 


with  a  Higginson's  syringe  with  suitable  nozzle 
attached.  The  metal  ones  in  common  use  are 
less  easy  to  manipulate  and  apt  to  get  out  of 
order.  Bicarbonate  of  soda  solution,  one  or 
two  drachms  to  the  pint,  is  the  most  efficacious 
lotion  and  should  be  just  warm.  The  auricle 
is  pulled  upwards  and  backwards  and  the 
stream  directed  under  observation,  wdth  a  fair 
degree  of  force,  once  the  patient  is  accustomed 
to  the  sensation.     Giddiness  and  even  faintness 


osseous  portion  becomes  thinner  and  ultimately  \  are  not  uncommon  and  the  deafness  may  at 


continuous  with  the  periosteum.  Modified 
sweat  glands,  which  secrete  the  ear  wax,  are 
practically  confined  to  the  cartilaginous  portion. 
Injury  of  Auditory  Canal. — Direct  injury  is 
practically  confined  to  that  produced  by 
insertion  of  foreign  bodies,  when  the  walls  may 
be  injured  or  the  drum  perforated.     Indirect 


first  be  made  worse.  Care  should  be  taken  to 
abate  the  force  of  the  stream  once  the  plug 
has  been  loosened,  as  the  impact  against  the 
drum  is  alarming  and  painful  to  the  patient. 
If  the  mass  resists  repeated  syringing  it  may 
be  necessary  to  break  it  up  with  an  aural 
probe.     If  deafness  persists  after  removal  gentle 


injury  may  occur  through  fracture  of  adjacent  Politzerization  may  be  necessary 

bones,  as  in  fracture  of  the  glenoid  fossa  or  of  Deficiency. — The  auditory  meatus  is  pale  and 

the  middle  fossa  of  the  skull,  when  the  upper  dry   and  itching    is    common.     Cases    of  oto- 

meatal  wall  may  be  fractured.                                 i  sclerosis  and  middle-ear  catarrh  often  manifest 

The  symptoms  are  hsemorrhage,  or  possibly  this  symptom, 

escape  of  cerebro -spinal  fluid.  Treatment  is  to   allay  irritation.     Nitrate  of 

Treatment  is  mainly  directed  to  prevention  !  mercury  ointment  1  dr.,  vaseline  to   1 


of  sepsis. 
Abnormalities     of     Cerumen.      Excess.  —  The 

cerumen  is  normally  composed  of  fatty  and 
colouring  matter  of  a  honey-like  consistency; 
when  excessive  it  varies  from  a  soft  semi-fluid 
mass  to  a  hard  black  or  grey  plug  of  wax,  debris 
and  hair,  occasionally  even  containing  a  piece 
of  wool  or  foreign  body.  The  accumulation  may 
be  due  to  hypersecretion  or  to  a  narrow  or 
unusually  deep  meatus,  or  to  some  obstruction, 
such  as  an  exostosis. 

Symptoms.  Deafness  is  the  main  symptom, 
of  gradual  onset  or  sudden  if  the  mass  swells 
through  entrance  of  water  in  bathing.  Other 
symptoms  may  arise  through  pressure  of  the 
mass  upon  the  meatal  walls  or  drum,  such 
as  tinnitus,  giddiness,  reflex  cough  or  even 
epileptoid  seizures. 

Diagnosis.  A  plug  of  wax  may  be  confused 
with  dried  blood,  a  pledget  of  wool,  foreign  body 
or  cholesteatoma,  whilst  it  is  well  to  bear  in 
mind  that  even  in  the  presence  of  wax  deafness 
may  be  due  to  some  other  cause. 

Treatment.     If  the  mass  is  hard  and  dry  it 


oz.,  or 

menthol  10  gr.,  paroleine   and    almond  oil  aa 
^  oz.,  are  useful  applications. 

Foreign  Bodies. — These  fall  roughly  into  three 
categories,  those  introduced  in  play  by  children 
into  their  own  or  companions'  ears — by  far  the 
commonest ;  those  purposely  inserted  by  adults 
and  forgotten,  such  as  plugs  of  wool ;  insects, 
such  as  fhes,  maggots,  ear^vigs,  etc.  Careful 
inspection  is  always  necessary,  even  if  a  circum- 
stantial history  is  given ;  the  foreign  body  may 
have  been  present,  but  have  come  out  again, 
or,  on  the  other  hand,  it  may  have  passed  into 
the  tympanic  cavity,  or  be  imbedded  in,  or 
indistinguishable  from,  a  mass  of  wax. 

Symptoms.  There  may  be  none,  or  the  body 
may  set  up  acute  inflammation  with  purulent 
discharge.  If  of  sufficient  size  to  block  the 
meatus,  deafness  results ;  or  if  the  membrane 
be  pressed  upon,  tinnitus,  coughing,  vomiting, 
or  even  convulsions  may  ensue.  Serious  conse- 
quences are  less  likely  to  result  from  foreign 
bodies  than  from  unskilful  attempts  at  their 
removal. 

Treatment.     In  the  great  majority  of  cases  the 


must  be  softened  before  syringing  can  be  carried  [  removal  of  foreign  bodies  can  be  accomplished 
out  effectively.  For  this  purpose  peroxide  of  j  by  syringing,  which  should  be  tried  first  in 
hydrogen  may  be  used  or  bicarbonate  of  soda  practically  every  instance.  (Syringing  Taa,y  be 
30  gr.,  glycerine  1  dr.,  to  an  ounce  of  water,  the  inadvisable  if  there  are  signs  of  pus  pent  up 
drops  being  instilled  two  or  three  times  a  day  behind  the  foreign  body.)  Careful  inspection 
for  a  day  or  two.     Care  is  needed  in  the  simple 


operation  of  syringing,  which  is  best  performed 


will  probably  reveal  a  gap  between  the  foreign 
body  and  the  meatal  Avail,  and  the  stream  of 


1131 


DISEASES  OF  THE  EAR 


1132 


FURUNCULOSIS 


water  should  be  directed  to^^ards  this.  If 
syringing  is  unsuccessful,  attempts  at  removal 
should  be  made  with  a  hooked  probe  passed 
behind  the  body,  or  sometimes  a  snare  can  be 
made  to  encircle  it.  If  forcejis  are  used  great 
care  is  necessary  to  avoid  pushing  the  substance 
farther  in.  If  repeated  attempts  fail,  or  if 
there  is  evidence  of  retained  pus  in  the  middle 
ear,  the  auricle  must  be  turned  forwards  by  a 
post-aural  incision,  part  of  the  posterior  meatal 
wall  being  removed  if  necessary. 

Furunculosis.  —  Furuncles  in  the  ear  are 
directly  due  to  titaphylococcic  infection  of  hair 
follicles  or  glands.  They  may  result  from  an 
infected  scratch,  from  suppurative  otitis  media, 
or,  as  in  boils  elsewhere,  from  lowered  resistance 
due  to  constitutional  disorder ;  the  urine  should 
be  examined  as  a  routine  measure.  They  are 
commonly  multiple. 

Symptoms.  The  chief  symptom  is  pain, 
which  may  be  intense.  It  radiates  over  the  side 
of  the  head,  is  made  worse  by  movement  of  the 
jaws  and  auricle  and  by  pi'cssure  on  the  tragus. 
The  prc-auricular  gland  is  often  enlarged  and 
tender.  If  the  boil  is  on  the  posterior  meatal 
wall  there  may  be  oedema  over  the  mastoid,  with 
displacement  forwards  of  the  ear.  There  may 
be  partial  deafness. 

Examination  reveals  one  or  more  tender 
swellings,  or  the  A\hole  of  the  meatus  may  be 
occluded  by  swelling.  Within  two  or  three 
days  the  furuncles  burst,  mth  great  relief  of 
the  pain.  Successive  crops  of  boils  often  make 
their  appearance. 

Diagnosis.  The  mistakes  likely  to  occur  are 
that  a  small  commencing  furuncle  is  overlooked 
or  that  considerable  post-auricular  oedema 
arouses  suspicion  of  mastoid  suppuration.  In 
the  latter  case  the  displacement  of  the  ear  is 
downwards  as  A\'ell  as  foFwards. 

Treatment.  In  the  early  stage  alleviation 
of  pain  is  attained  by  instillation  of  sedative 
drops  containing  one  or  more  of  the  following 
ingredients  in  glycerine  or  vaseline  : — carbolic 
acid  ten  per  cent.,  morphia  five  per  cent., 
menthol  three  per  cent.,  as  hot  as  can  be  borne. 
Dry  lieat  in  tlie  form  of  sand  or  salt  bags  is 
preferal)le  to  moist.  If  the  pain  does  not 
subside,  incision  (under  gas)  is  advisable.  As 
a  rule  tiie  pain  is  too  great  for  a  general  anes- 
thetic to  be  dispensed  witli  and  local  anesthesia 
lias  little  effect. 

It  is  wise  to  give  antistaphyiococcic  vaccine 
injections  as  a  preventive  of  recurrence.  After 
rupture  or  incision  it  is  well  to  order  an  anti- 
septic instillation,  e.g.  ung.  hyd.  nitrat.  7,  i, 
ol.  amygdal  ad  5  i.  Constitutional  treatment 
should  not  1)0  neglected. 

Diffuse  Inflammation  of  the  External  Auditory 
Meatus.— Tliis  may  arise  as  an  extension  of 
inflammation  from  the  skin,  as  in  eczema  or 


erysipelas,  or  may  accompany  furunculosis.  It 
sometimes  results  from  trauma,  as  in  attempts 
to  remove  foreign  bodies,  or  from  punctured 
wounds,  as  in  cleaning  the  ear.  It  may  be 
diphtheritic  or  parasitic  in  origin,  occasionally 
syphilitic. 

Symptoms.  There  is  pain,  usually  less  acute 
than  in  furunculosis,  aggravated  by  pressure 
or  traction  on  the  auricle  and  by  mastication; 
the  amount  of  deafness  is  proportional  to  the 
swelling,  unless  the  middle  ear  is  simultaneous!}' 
involved.  In  the  eczematous  form  there  is 
itching. 

Signs.  There  is  hyperaemia  and  swelling, 
followed  by  desquamation  and  discharge,  serous 
at  first,  later  purulent.  If  the  meatus  is 
cleansed  the  meatal  and  tympanic  surfaces  are 
seen  to  be  red,  swollen  and  raw,  Avith  possibh^ 
granulations.  The  inflammation  may  involve 
the  periosteum  and  perichondrium. 

Treatment.  This  is  much  the  same  as  in  the 
early  stages  of  furunculosis,  sedative  drops  and 
dry  heat,  with  possibly  gentle  syringing  with 
hot  boracic  lotion.  Later,  antiseptic  treatment 
with  hydrogen  peroxide,  lysol  one  per  cent., 
biniodide  of  mercury  1  in  2000 ;  astringent 
applications,  such  as  equal  parts  of  spirit  and 
water,  painting  mth  silver  nitrate  solution 
ten  per  cent.,  or,  if  there  be  not  much  secretion. 
desiccative  powders,  e.  g.  boracic  acid,  dermatol, 
etc.  The  oily  solution  of  nitrate  of  mercury 
ointment  (one  drachm  to  the  ounce)  is  also 
useful. 

If  treatment  be  neglected  the  disease  may  be 
of  long  duration,  the  inflammation  may  spread 
to  the  middle  ear,  or  stenosis  result  from  ulcera- 
tion. 

Eczema  of  the  External  Auditory  Meatus. — Xo 
hard-and-fast  line  can  be  drawn  between  this  and 
the  foregoing.  If  the  inflammation  be  definitely 
eczematous  the  treatment  in  acute  cases  should 
be  sedative  rather  tlian  irritative  ;  the  mercurial 
oil,  calamine  or  lead  lotion,  calomel  and  boracic 
poAvder  (one  drachm  to  the  ounce)  are  suitable, 
whilst  in  the  more  chronic  stage  nitrate  of  silver 
(ten  per  cent.),  tar  (two  to  five  per  cent.),  or 
more,  salicylic  acid  (one  to  two  per  cent.), 
sulphur  andresorcin  (two  per  cent,  of  each)  may 
be  used. 

Necrosis  of  the  External  Auditory  Meatus. — 
This  commonly  occurs  as  a  sequela  of  middle- 
ear  and  mastoid-antrum  suppuration,  occasion- 
ally as  the  result  of  primary  inflammation  of 
the  meatus.  There  is  discharge,  often  sanious, 
granulations  occur  and  recur  after  removal, 
and  a  sequestrum  may  be  felt. 

Treatment.  The  ear  should  be  kept  clean 
until  the  sequestrum  is  loose,  when  it  can  be 
removed. 

Otomycosis  is  due  to  the  growth  of  moulds, 
chiefly  the  aspergillus  niger  and  flavus.     There 
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may  be  no  symptom  except  irritation,  or  '• 
diffuse  inflammation  may  arise.  The  meatus 
contains  epithelial  debris,  with  black  or  yellow 
spots.  The  fungus  can  be  destroyed  with  an 
alcoholic  solution  of  biniodide  of  mercury 
(1  in  1000),  followed  by  boracic  insufflation. 

Stenosis  of  the  Meatus — 

1.  Congenital  Atresia. — The  meatus  may  be 
completely  absent,  represented  only  by  an 
indentation,  or  exist  as  a  blind  cul-de-sac. 
The  auricle  may  be  malformed  or  normal. 
Other  deformities  of  mouth,  palate  or  face  may 
coexist.  The  middle  ear  participates  in  the 
maldevelopment,  so  that  treatment  in  such  cases 
is  not  called  for. 

2.  Acquired  Atresia  may  result  from  ulcera- 
tion, diffuse  inflammation,  operation,  caries  and 
necrosis.  In  slight  cases  where  adhesions  or 
septa  form,  these  may  be  divided  and  a  cannula 
worn  until  healing  is  complete.  In  cases  of  \ 
fibrous  stricture  operation  by  turning  forward 
the  ear  and  incising  the  posterior  Avail  of  the 
cartilaginous  meatus  will  be  necessary.  Where 
possible,  operation  is  better  avoided. 

Stricture  of  the  Meatus. — The  causes  of  atresia 
may  give  rise  to  stricture,  which  may  also  be 
due  to  exostoses  and  hyperostoses.     The  symp-  ! 
toms  are  deafness  due  to  impacted  cerumen,  or  | 
retention  of  pus  if  otitis  media  is  present. 

Treatment.  Radical  treatment  is  only  likely 
to  be  necessary  if  there  is  suppurative  otitis 
media  with  insufficient  drainage,  in  which  case 
the  complete  mastoid  operation  is  indicated. 

Exostoses  and  Hyperostoses. — These  occur  in 
three  forms  : — (1)  General  thickening  of  the  bony 
meatus — hyperostosis,  (2)  multiple,  sessile  ivory 
exostoses,  (3)  single,  pedunculated  exostoses. 
Causation  is  uncertain ;  hyperostosis  appears 
sometimes  to  be  due  to  chronic  otorrhcea; 
exostosis  to  have  some  relation,  on  the  one  hand, 
to  gout  and  rheumatism,  on  the  other  to  frequent 
entry  of  water  into  the  meatus,  as  in  divers  and 
seamen. 

Symptoms.  Per  se  they  produce  none,  such 
as  arise  are  due  to  stenosis  of  the  meatus  leading 
to  impaction  of  cerumen  and  epithelial  debris, 
or  impaired  drainage  in  suppurative  otitis 
media. 

Treatment  will  only  be  required  in  cases  of 
retention  of  pus,  if  the  exostoses  produce  pain 
by  pressure,  or  if  blocking  appears  likely  to 
occur  in  the  future  on  both  sides. 

New  Growths  of  the  External  Auditory  Meatus — 
Papilloma  should  be  thoroughly  removed,  as 
it  may  be  the  forerunner  of  epithelioma. 

Epithelioma  may  begin  as  an  apparently 
simple  abrasion  ;  recurrent  granulations  in 
elderly  patients  should  arouse  suspicions.  There 
is  foetid  discharge,  with  persistent  and  intense 
pain.     The  disease  spreads  to  the  middle  ear. 


producing  facial  paralysis,  to  the  mastoid  and 
bones  in  the  neighbourhood. 

Free  removal  is  the  only  treatment,  but  as 
early  diagnosis  is  difiicult,  this  will  very  likely 
only  be  palliative. 

Rodent  Ulcer  occurs  and  will  be  amenable 
to  X-ray  or  radium  therapy. 

Sarcoma  is  uncommon ;  its  treatment  is  that 
of  sarcoma  elsewhere. 

Syphilis  may  occur  as  condylomata,  leading 
to  inflammation  and  ulceration.  If  neglected 
it  may  be  a  cause  of  stricture. 

Treatment  should  be  local  as  well  as  general. 
Condylomata  may  be  touched  with  chromic 
acid  and  calomel  insufflated.  E.  P. 

DISEASES    OF    THE    TYMPANIC    MEMBRANE 

It  is  still  a  disputed  fact  whether  a  primary 
pathological  condition  of  the  tympanic  mem- 
brane can  occur,  most  authorities  asserting 
that  it  is  always  secondary  to  some  affection 
of  the  external  or  middle  ear;  and  there  is  no 
doubt  that  in  most  cases  what  at  first  sight 
appears  to  be  a  primary  inflammation  of  the 
tympanic  membrane  will  be  found,  on  careful 
examination,  to  be  really  secondary  to  some 
external  or  middle-ear  aft'ection.  Nevertheless, 
from  a  clinical  point  of  view,  certain  conditions 
may  be  described  under  the  heading  of 
■■  Diseases  of  the  Tympanic  Membrane." 

Myringitis    (inflammation    of    the    tympanic 
membrane),  as  a  primary  affection,  can  occur 
in  its  acute  form  from  a  sudden  cold  in  the  ear, 
from  excessive  heat,  such  as  scalding,  from  a 
chemical  irritant,  or  from  direct  injury  to  the 
drum,  such  as  from  a  scratch  with  a  hairpin, 
or  from  a  fracture  through  the  middle  fossa  of 
the  skull.     The  onset  is  usually  sudden,  being 
accompanied     by    acute    earache,     frequently 
paroxysmal    or    neuralgic    in    character.     In 
contradistinction     to    acute    inflammation    of 
the  middle  ear,  the  hearing  power  remains  good. 
Examination  may  show  merely  a  local  conges- 
tion of  the  aft'ected  part,  but  usually  the  whole 
drum  surface  is  involved,  and  there  may  be 
serous  or  hsemorrhagic  blebs  and  bullae  from 
exudation  between  the  outer  and  middle  layers. 
Even  in  very  acute  cases,   the  pain,   though 
intense,  lasts  only  for  a  few  hours  and  suddenly 
ceases  on  rupture  of  the  bullae  Avhich  is  accom- 
panied by  a  slight  sanious  discharge  from  the 
meatus.  '  In   less    acute    cases    there    may    be 
absorption  of  the  exudation  without  bursting 
of  the  bullae.     In  other  cases  an  interlamellar 
abscess  may  occur ;  this,  however,  is  extremely 
rare.     In  influenza,  haemorrhagic  blebs  may  be 
observed    on    the    surface    of    the    membrane, 
usually   also   involving   the   adjoining   wall   of 
the  auditory  canal.     This  cannot  be  described 
as  a  true  primary  mj^ringitis,  but  I  have  more 
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than  once,  in  such  cases,  observed  these  hsemor- 
rhagic  bullae  limited  to  the  drum  itself,  ^vith  all 
the  symptoms  pointing  to  a  primary  myringitis. 

The  diagnosis  is  of  importance  from  the  point 
of  view  of  the  prognosis  and  treatment.  Chief 
reliance  should  be  placed  on  what  is  found  on 
inspection,  and  on  the  acuteness  of  the  hearing 
power.  Inflation  of  the  ear,  which  would  deter- 
mine whether  there  is  any  Huid  in  the  tympanic 
cavity,  is  not  ])ermissible.  If  the  acute  in- 
flammation be  limited  to  the  membrane,  the 
symptoms  rapidly  subside;  if  coexistent  with 
acute  middle-ear  inflammation,  their  duration 
may  be  a  matter  of  weeks  rather  than  days. 

The  treatment  depends  on  the  condition 
found.  In  a  case  of  acute  middle-ear  inflam- 
mation, paracentesis  of  the  tympanic  membrane 
wiU  almost  certainly  be  indicated,  but  in  acute 
mjTingitis  tliis  is  contra-indicated,  as  the  middle 
ear  might  thereby  be  also  infected.  In  the 
early  stage  it  is  sufficient  to  instil  some  drops 
of  a  ten  per  cent,  solution  of  carbolic  acid  in 
glycerine,  and  to  protect  the  ear  with  compresses 
of  wool.  If  the  pain  and  bullae  increase,  they 
should  be  incised  with  a  paracentesis  knife, 
care  being  taken  not  to  pierce  the  tympanic 
membrane.  The  ear  may  then  be  gently 
syringed,  dried,  and  a  small  quantity  of  boro- 
chloretone  po\\der  insufflated,  a  strip  of  gauze 
Ijeing  inserted  as  a  drain.  The  dressing  should 
be  changed  daily  until  the  discharge  ceases. 

Chronic  Inflammation  of  the  Tympanic  Mem- 
brane is  usually  secondary  to  some  inflammatory 
aifection  of  the  external  meatus  which  may  have 
already  subsided.  The  chief  s^^mptoms  are 
itching  within  the  ear,  with  occasional  foetid 
discharge.  The  surface  of  the  drum  visually 
appears  irregular,  thickened,  and  of  a  greyish 
colour;  or  crusts  and  inspissated  pus  partly 
obscure  it;  or  it  may  be  covered  to  a  greater 
or  lesser  extent  with  purulent  granulations. 

The  diagnosis  is  made  on  inspection,  by  the 
use  of  a  Siegle's  pneumatic  speculum,  and  by 
inflation  of  the  ear,  in  order  to  determine 
whether  there  is  any  perforation  or  not.  If 
tiie  middle  ear  is  not  affected  there  will  be  no 
perforation,  and  also  the  impairment  to  hearing, 
if  present,  will  be  slight. 

Tlie   treatment   consists    in   getting   the    ear 
aseptic.     An   ear   bath   of   hydrogen  peroxide, 
ten   volumes,  should   be   given,    the   ear   then 
syringed  out  with  a  one  per  cent,  solution  of  lysol, 
then  dried  carefuUy,  and  a  strip  of  gauze  soaked 
in  an  alcoliolic  solution  of  biniodide  of  mercury, 
1    in    3000    inserted.      If   it    is   found   at   the 
beginning  of  treatment  that  it  is   difficult   to 
remove  the  thickened  and  desquamating  masses  i 
of  epithelium,  the  meatus  should  be  filled  at  i 
night  Mith  carbolic  oil  1  in  20,  and  then  syringed 
out  in  the  morning.     After  their  removal  any  ; 
granulations  on  the  surface  of  the  drum  should  i 


be  touched  (under  the  local  anaesthetic  of 
cocaine)  with  chromic  or  trichloracetic  acid, 
after  which  a  small  quantity  of  boracic  acid  or 
borochloretone  should  be  insufflated,  and  a 
strip  of  gauze  inserted  into  the  meatus.  The 
latter  should  be  changed  daily.  In  some  cases 
simple  syringing  out  of  the  ear,  and  the  insertion 
of  a  strip  of  gauze  soaked  in  the  biniodide  of 
mercury  solution  is  sufficient  to  bring  about  a 
rapid  cure ;  other  cases  are  most  obstinate,  and 
require  much  patience.  A  point  to  bear  in 
mind  is  that  unless  the  patient  is  completely 
cured,  the  trouble  may  recur  again  and  again. 

Herpes  of  the  Tympanic  Membrane  may  occur 
as  a  primary  condition,  usually  associated  Mith 
herpes  of  the  auditory  canal  and  auricle.  The 
chief  symj)tom  is  neuralgic  pain  in  the  ear,  and 
on  examination  two  or  three  vesicles  may  be  seen 
surrounded  by  a  zone  of  congestion.  They 
quickly  burst  and  leave  behind  tiny  ulcers. 

Tubercular  Nodules  are  occasionally  observed 
on  the  tympanic  membrane,  either  as  a  primary 
condition  or  as  one  of  the  early  signs  of  tuber- 
cular disease  within  the  middle  ear.  They  are 
sharply  defined  as  yellow  or  yellowish-red 
points,  eventually  causing  multiple  perforations 
to  the  drum,  Avhich  usually  coalesce  into  one 
large  perforation. 

Traumatic  Perforation  of  the   Tympanic  Mem- 
brane   may   here    be   conveniently   considered, 
although  it  can  hardly  be  described  as  a  disease. 
The  appearance  of  the  drum  depends  on  the 
manner  in  which  the  injury  was  inflicted.     In  a 
simple  case,  the  result  of  violent  concussion, 
either  by  a  blow  with  the  palm  of  the  hand  on 
the  ear,  or  from  an  explosion,  an  elliptical  per- 
foration is  usually  seen  in  the  inferior  part  of 
the   membrane  radiating  toAvards  its   circum- 
ference.    The  edges  are  generally  coated  with 
blood  crusts,  and  the  membrane  may  be  slightly 
congested    in    its    immediate    neighbourhood. 
Through  the  wound  the  promontory  of  the  inner 
wall  of  the  tympanic  cavity  will  be  seen  to  be 
normal.     If  due  to  direct  violence,  such  as  a 
stick  being  poked  into  the  ear,  or  to  injury 
caused  by  an  unsldlled  attempt  to  extract  a 
foreign  body  from  the  meatus,  the  drum  may 
be  more  or  less  destroyed,  and  the  perforation 
may    be    of    any    shape    or    character.     In    a 
traumatic  perforation  due   to    concussion  the 
symptoms  are  those  of  sudden  pain  accompanied 
by  a  loud  noise  or  crack  in  the  ear,  with  tempo- 
rary giddiness,  which  may  be  extreme.     This 
may  be  followed   by  immediate  and   marked 
deafness,  chiefly  the  result  of  the  concussion. 
When  due  to  direct  violence  the  symptoms  are 
more  severe,   and  the  accompanying  deafness 
will   then   be   due   to   the   destruction   of   the 
structures  within  the  middle  and  perhaps  even 
the  internal  ear.     The  treatment  in  a  simple 
traumatic  perforation  consists  in  protecting  the 
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I {  ear  from  infection  from  without  by  means  of  a 
pad  and  bandage.  If  there  is  any  discharge 
it  should  be  carefully  wiped  away  and  a  small 
drain  of  gauze  inserted  into  the  meatus.  If  the 
patient  is  only  seen  a  few  days  after  the  injury, 
middle-ear  suppuration  may  already  have  taken 
place,  then  the  case  must  then  be  treated  on 
these  lines. 

The  prognosis  in  a  simple  case  is  good,  and 
in  the  mild  forms  of  concussion,  even  if  the  in- 
ternal ear  be  affected,  as  a  rule  recovery  can  be 
guaranteed.  In  the  more  severe  cases,  however, 
if  there  be  complete  deafness  due  to  involvement 
of  the  lab^Tinth,  it  is  difficult  to  say  what  im- 
provement will  take  place,  and  the  prognosis 
should  be  guarded.  If  middle-ear  suppuration 
has  occurred,  then  all  the  complications  asso- 
ciated with  it  may  follow,  depending  largely 
on  the  extent  of  the  injury'  to  the  middle  ear 
and  on  the  virulence  of  the  infection. 

The  treatment  in  those  cases  in  which  sup- 
puration has  not  taken  place  consists  in  rest, 
avoidance  of  noise,  and  in  the  internal  adminis- 
tration of  strychnine.  In  the  early  stage, 
if  giddiness  and  tinnitus  be  marked,  bromides 
may  also  be  given. 

The  diagnosis  is  of  importance  from  the 
medico-legal  point  of  view,  and  can  only  be 
given  with  certainty  if  the  case  is  seen  within 
the  first  few  days  after  the  injury.  The  points 
to  be  relied  on  are,  the  position  of  the  perfora- 
tion, its  appearance,  and  the  lack  of  all  other 
signs  of  middle-ear  inflammation  or  suppuration. 
If  seen  at  a  later  stage  it  is  difficult  to  deter- 
mine to  what  extent  the  alleged  injury  to  the 
drum  has  caused  the  symptoms.  If,  however, 
scarring  of  the  membrane  or  calcareous  deposits, 
pointing  to  old  middle-ear  suppuration,  be  dis- 
covered, and  especialty  if  associated  with  a 
similar  condition  in  the  other  ear,  too  much 
reliance  should  not  be  paid  to  the  statements  of 
the  patient.  H.  T. 

ANATOMY   AND   EXAMINATION   OF    THE 
MIDDLE    EAR 

Anatomy. — The  term  Middle  Ear  includes, 
besides  the  tympanic  cavity,  the  mastoid  cells 
and  antrum  and  the  Eustachian  tube,  all  of 
these  being  in  communication  with  one  another 
and  Avith  the  naso -pharynx. 

The  tympanic  cavity  is  an  irregular  space 
lying  between  the  internal  ear  and  the  external 
auditory  meatus,  and  is  traversed  from  without 
inwards  by  the  chain  of  ossicles.  It  is  pro- 
longed upwards  above  the  level  of  the  upper 
margin  of  the  tympanic  membrane  into  the 
recessus  epitympanicus  or  attic,  which  contains 
the  head  of  the  malleus  and  most  of  the  incus. 

The  roof  of  the  tympanic  cavity,  or  tegmen 
tympani,  is  a  thin  plate  of  the  petrous  portion 


of  the  temporal  bone,  separating  it  from  the 
middle  fossa  of  the  skull.  The  floor  is  formed 
by  the  tympanic  plate,  which  separates  the 
cavity  from  the  jugular  fossa.  The  outer  wall 
is  the  tympanic  membrane  below,  the  outer 
wall  of  the  attic  above.  The  inner  wall  con- 
sists principally  of  the  promontory,  an  eminence 
produced  by  the  first  turn  of  the  cochlea. 
Above  the  promontory  lies  the  canalis  facialis 
(Fallopii),  containing  the  facial  nerve;  in  front 
of  it  is  the  orifice  of  the  Eustachian  tube,  and 
behind  it  a  recess  which  separates  the  fenestra 
ovalis  above  from  the  fenestra  rotunda  below. 
The  posterior  wall  contains  the  orifice  leading  to> 
the  mastoid  cells — the  aditus.  Anteriorly  the- 
tympanic  cavity  is  prolonged  into  the  Eustachian 
tube. 

The  Eustachian  tube  is  partly  osseous  (half  an 
inch),  partly  cartilaginous  (one  and  a  half  inches). 
The  junction  between  the  two  is  the  narrowest 
portion,  known  as  the  isthmus.  It  opens  on 
the  lateral  wall  of  the  pharynx  on  a  level  \\ith 
the  posterior  end  of  the  inferior  turbinal. 

The  tympanic  cavity  contains  the  ossicles 
(maUeus,  incus  and  stapes),  the  tensor  tympani 
and  stapedius  muscles,  nerves,  vessels  and 
ligaments.  The  outermost  link  in  the  chain 
of  bones — the  malleus — is  intimately  adherent 
to  the  membrana  tympani,  the  innermost — the 
stapes — is  fixed  by  its  foot-plate  to  the  mem- 
brane filling  in  the  fenestra  ovalis.  The 
connecting  link  is  the  incus,  the  posterior 
ligament  of  which  fixes  it  to  the  posterior 
tympanic  wall  close  to  the  aditus.  The  sound 
vibrations  taken  up  by  the  drum  are  thus 
conveyed  across  the  middle  ear  to  the  labj'rinth. 

Mucous  Membrane.  The  mucous  membrane 
of  the  tympanic  cavity  is  continuous  through 
the  Eustachian  tube  with  that  lining  the 
pharynx,  a  fact  of  the  utmost  importance  in 
the  pathology  of  middle-ear  affections.  It  is 
thin  and  transparent  and  vascular  folds  extend 
from  the  tympanic  walls  to  the  ossicles,  whicli 
are  covered  by  it.  The  membrana  tympani 
and  roof  of  the  tympanic  cavity  are  covered 
with  non-ciliated  epithehum,  the  rest  of  the 
cavity  and  the  Eustachian  tube  with  columnar 
ciliated  epithelium. 

The  mastoid  antrum  lies  behind  the  tympanic 
cavity,  and  communicates  with  it  posteriorly 
and  superiorly  through  the  aditus.  The  floor 
of  the  antrum  lies  below  this  opening,  so  that 
drainage  in  purulent  inflammations  may  be 
interfered  with.  The  mastoid  cells  mostly  are 
superficial  to  the  antrum. 

Examination  of  the  Middle  Ear — 

Investigation  of  Hearing.  This  may  be  under- 
taken in  several  different  ways,  each  of  which 
has  its  own  importance.  These  are  the  watch, 
the  voice,  the  tuning-fork,  the  acoumeter  and 
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Galton's  whistle.  Hearing  should  be  tested 
before  treatment  is  begun  and  ah\ays  under 
the  same  conditions,  whilst  both  ears  should 
be  examined,  even  if  only  one  is  complained 
of.  Before  testing  the  hearing  of  the  middle 
ear  any  possible  obstruction,  from  wax,  etc., 
in  the'  external  auditory  meatus  sliould  be 
eliminated. 

The  Watch  Test.  The  distance  at  which  any 
given  watch  can  be  heard  should  be  ascertained 
by  experiment  upon  healthy  ears.  The  opposite 
ear  is  closed  with  the  finger  whilst  the  watch 
is  brought  towards  the  ear,  being  tested  from 
outside  hearing  range;  the  reverse  proceeding 
may  be  done  as  a  control.  The  eyes  should  be 
closed.     This  is  not  a  test  of  great  value. 

The  Voice  Test.  This  is  the  most  important  test 
for  ascertaining  the  amount  of  deafness.  Except 
in  cases  of  extreme  deafness  the  whispered 
voice  should  be  used.  Repetition  of  numerals 
affords  the  readiest  means  ;  questions,  especially 
in  cliildren,  are  not  always  understood,  or  even 
if  imperfectly  heard  the  ans^^•e^  may  be  guessed 
at.  The  examiner  stands  at  a  distance  and 
whispers  a  number;  if  unheard  he  gradually 
approaches  until  the  patient  is  able  at  once  to 
repeat  the  word  used.  If  whispering  is  not 
heard,  ordinary  or  even  loud  conversational 
tones  may  be  employed,  the  distance  in  each 
case  being  noted.  In  order  to  avoid  lip-reading, 
the  patient  should  sit  sideways  or  keep  the 
eyes  shut.  Each  ear  is  tested  in  turn,  the 
opposite  one  being  closed.  \Vhispers  can 
normally  be  heard  at  twenty-five  feet. 

Examination  of  Children.  In  children  the 
watch  test  is  quite  unreliable,  and  in  young 
children  it  is  difficult  to  elicit  the  necessary 
repetition.  A  few  simple  questions  in  varying 
tones  of  voice  will  often  suffice  to  indicate  the 
amount  of  deafness,  but  in  the  case  of  shy 
children  it  will  often  be  necessary  to  instruct 
the  parents  how  to  examine  the  child  at 
home. 

The  Tunivo-Fork  Test.  This  test  is  chiefly 
tised  in  the  differential  diagnosis  of  middle  from 
ii\tenuil  ear  deafness.  The  vibrations  of  the 
tuning-fork  are  conveyed  to  the  labyrinth 
cither  through  the  tympanic  membrane  and 
ossicles  or  directly  thiough  the  bones  of  the 
skull.  The  former  constitutes  "  air-conduction," 
the  latter  "  bone-conduction,"  and  in  a  normal 
person  the  vibrations  are  better  heard  by 
air-conduction. 

Rinne's  Test  compares  the  varieties  of  con- 
duction. The  vibrating  tuning-fork  is  held 
witli  the  sliaft  on  the  mastoid  process  until  the 
sound  is  no  longer  heard,  when  it  is  rapidly 
moved  so  that  tlie  vibrating  ends  are  close  in 
front  of  the  auricle.  In  a  normal  ear  it  will 
be  heard  a  little  longer  in  the  latter  position 
than  in  the  former  (positive  Rinne).   In  middle- 


ear  disease  the  reverse  holds  true,  the  sound 
being  longer  heard  vchen  the  fork  is  upon  the 
mastoid  (negative  Rinne).  In  nerve  deafness 
the  relation  of  air-  to  bone-conduction  is  the 
same  as  in  a  normal  person,  but  the  duration  is 
less  (Rinne  shortened).  Rinne's  test  is  un- 
reliable in  old  people  and  also  in  cases  where 

I  there  is  internal  as  well  as  middle-ear  deafness. 

I  Weber's  Test.  The  tuning-fork  held  to  the 
middle  of  the  forehead  is  heard  equally  in  both 
ears  by  a  normal  person ;  with  unilateral  middle- 

;  ear  deafness  it  is  heard  better  on  the  affected 
side.  In  unilateral  deafness  Rinne's  test  may 
be  misleading  owing  to  the  vibrations  being 
conveyed  across  to  the  sound  ear.  Weber's  test 
is  useful  to  eliminate  this  source  of  error, 

Schwabach's  Test.  Here  the  examiner's  hear- 
ing must  be  normal.  The  vibrating  tuning-fork 
is  placed  on  the  mastoid  of  the  patient  and  when 
no  longer  audible  is  transferred  to  that  of  the 
observer.  If  still  heard  by  the  latter,  laby- 
rinthine disease  in  the  patient  is  indicated, 
but  if  the  patient  hears  the  vibrations  after 
the  surgeon  has  ceased  to  do  so  middle-ear 
deafness  is  suggested. 

I       Gelle's  Test  is  useful  to  determine  whether 

I  ankj'losis  of  the  stapes  is  present.  A  Siegle's 
speculum  is  inserted  into  the  meatus  and  the 

I  bag  compressed.  If  the  stapes  is  movable 
the  intra-labyrinthine  pressure  is  increased  and 
a  vibrating  fork  on  the  mastoid  is  less  well 

'  heard  (Gelle  positive).  If  the  stapes  is  fixed 
there  is  no  diminution  (Gelle  negative).  This 
is  a  useful  supplement  to  Rinne's  test.  These 
tests    must    be    taken    together,    in   individual 

!  cases  one  or  other  may  be  inconclusive. 

To  recapitulate.  In  middle-ear  deafness  bone- 
conduction  is  increased,  Rinnes  test  is  negative, 
Weber's  test  referred  to  the  deaf  side,  Gelle's 

I  test  is  positive,  except  in  ankylosis  of  the  stapes, 
when  it  is  negative ;    in  addition    low-pitched 

;  tuning-forks  are   better  heard  than  high.     In 

I  internal-ear  or  nerve  deafness  bone-conduction 
is  lessened,  Rinne  and  Gelle's  tests  are  positive, 
and  tuning-forks  of  high  pitch  better  heard  than 
low. 

Galton's  whistle  emits  a  very  high-pitched 
sound  and  is  useful  in  determining  the  upper 
limit  of  hearing. 

!  Inflation  of  the  Middle  Ear.  This  is  jjerformed 
for  purposes  of  diagnosis  as  well  as  for  treat- 
ment, and  may  be  carried  out  in  three  ways. 

1.  Valsalva's  Method  of  Auto- Inflation.  A 
forcible  expiratory  effort  is  made,  the  patient 
closing  the  mouth  and  compressing  the  nostrils, 
whereby  the  air  is  forced  into  the  Eustachian 
tubes  if  they  are  not  too  much  obstructed. 

2.  Politzer's  Method.  For  this  a  rubber  bag 
of  six  to  eight  ounces  capacity  is  necessary, 
which  has  connected  to  it  a  rubber  tube  ending 
in  a  perforated  nose-piece  of  vulcanite,  with  or 
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without  a  rubber  covering,  of  such  shape  as 
to  fit  into  the  nostril  and  occhide  it.  The 
patient  takes  a  sip  of  water,  wliich  he  holds  in 
his  mouth.  The  surgeon  holds  the  nozzle  into 
one  nostril  of  the  patient  with  his  left  finger 
and  thumb,  at  the  same  time  closing  the  other. 
As  the  patient  swallows  the  water  the  bag  is 
sharply  compressed.  The  entrance  of  air  into 
the  middle  ear  should  be  checked  by  the 
auscultatory  tube,  as  the  patient's  sensations 
are  not  always  reliable.  I 

3.  Catheterization.  The  catheter  should  be 
silver  or  plated  and  boiled  before  use ;  it  should 
not  be  too  fine.  The  air-bag  is  provided  with 
a  vulcanite  nozzle  fitting  the  open  end  of  the 
catheter.  The  auscultatory  tube  has  an  ear- 
piece at  each  end,  one  of  which  is  inserted  into 
the  patient's  and  one  into  the  surgeon's  ear. 
The  surgeon  stands  in  front  of  the  patient  who  is 
seated  and  grasps  the  catheter  lighth^  in  the  right 
finger  and  thumb,  with  the  beak  turned  down- 
wards and  the  stem  nearly  vertical,  inserting 
it  into  the  nostril  so  that  the  point  lies  on  the 
floor  of  the  nose,  whilst  the  thumb  of  the  left 
hand  tilts  up  the  tip  of  the  nose. 

The  right  hand  is  then  gradually  raised  and 
the  catheter  pushed  gently  through  the  nose 
in  a  horizontal  position  till  the  point  comes 
into  contact  with  the  posterior  pharyngeal 
wall.  Care  is  necessary  to  keep  the  point  in 
contact  with  the  floor  of  the  nose  and  to  prevent 
it  being  pushed  up  into  the  middle  meatus. 

The  next  stage  is  to  rotate  the  point  inwards 
through  ninety  degrees  (as  indicated  by  the 
ring)  and  Avithdraw  the  catheter  until  it  comes 
into  contact  with  the  free  edge  of  the  nasal 
septum.  If  the  point  is  now  pushed  just  far 
enough  backwards  to  clear  the  soft  palate  and 
rotated  a  little  over  one  hundred  and  eighty 
degrees  downwards  and  outwards,  or  until  the 
ring  is  directed  towards  the  outer  canthus  of 
the  eye  of  the  same  side,  it  will  slip  into  the 
Eustachian  orifice.  Once  in,  the  surgeon  | 
grasps  it  firmly  with  the  left  hand,  retaining  [ 
one  or  more  fingers  in  contact  with  the  nose  to  j 
avoid  jerking.  This  hand  should  not  be  re- 
moved until  inflation  has  been  performed.  It 
cannot  too  strongly  be  insisted  upon,  that  under 
no  circumstances  must  any  force  be  exerted. 

Difficulties  Encountered.  Spurs  or  a  deviated 
septum  may  make  it  necessary  to  use  a  light 
and  a  nasal  speculum,  to  bend  the  instrument  so 
as  to  adapt  it  to  the  obstacle  to  be  avoided,  \ 
and  in  some  cases  even  to  pass  it  through  the 
opposite  nostril.  If  there  is  great  irritability  , 
cocaine  may  be  advisable.  ; 

Information  Derived.  When  air  enters 
through  a  patent  tube  the  sound  heard  by  the 
listener  is  full  and  clear ;  if  the  tube  is  obstructed, 
fainter  and  more  distant.  ]Moist,  crackling 
sounds    indicate    fluid    in    the    middle    ear;    a   \ 


Avhistling  or  hissing  sound  is  heard  Avith  a  small 
perforation,  a  large  one  may  cause  an  un- 
pleasant sensation  on  the  drum  of  the  observer. 
A  very  loud  sound  may  point  to  undue  patency, 
as  in  otosclerosis.  Experience  is  required, 
however,  rightly  to  interpret  the  sounds  heard. 

Comjolications.  Giddiness  and  syncope  oc- 
casionally occur  after  any  kind  of  inflation. 
Surgical  emphysema,  epistaxis,  or  even  rupture 
of  the  tympanic  membrane  have  all  resulted 
from  catheterization.  It  is  inadvisable  to  pass 
the  catheter  in  the  presence  of  a  septic  con- 
dition of  the  nose,  such  as  suppuration,  ulcera- 
tion or  ozoena. 

Choice  of  Method  of  Inflation.  Politzer's 
method  is  usually  employed  for  children  and 
nervous  adults,  with  marked  nasal  obstruction, 
and  for  auto-inflation.  It  is  also  preferable  where 
both  ears  are  involved  or  Avhere  the  medical 
man  is  inexperienced.  Catheterization,  on  the 
other  hand,  affords  more  information  as  to  the 
condition  of  the  Eustachian  tube ;  it  is  indicated 
where  one  ear  is  normal  and  when  treatment 
of  the  tube  is  required,  whilst  in  cases  of  marked 
obstruction  of  the  tube  it  is  the  only  way  in 
which  air  can  be  made  to  enter. 

Siegle's  Speculum.  This  consists  of  an  aural 
speculum  fitting  into  an  end-piece,  the  broad 
end  of  Avhich  is  covered  AAatli  an  obliquely- 
placed  lens  or  plane  glass  disc,  on  to  the  side 
of  Avhich  end-piece  a  rubber  ball  and  tube 
connects.  The  speculum  fits  accurately  into 
the  external  auditory  meatus,  so  that  pressure 
on  to  the  ball  drives  the  tympanic  membrane 
inwards  and,  if  the  speculum  be  introduced 
with  the  ball  squeezed  in  the  hand,  relaxation 
of  the  pressure  draws  the  membrane  outwards. 

The  uses  of  the  instrument  are  diagnostic 
and  therapeutic.  As  an  aid  to  diagnosis  it 
enables  the  observer  to  judge  of  the  mobility 
of  the  drum,  whether  it  is  thickened,  scarred  or 
adherent  to  the  inner  tympanic  Avail.  From 
a  therapeutic  point  of  view  it  is  used  to  extract 
secretion  from  the  tympanic  cavity  through  a 
perforation  and  to  effect  massage  of  the  drum 
by  alternate  compression  and  relaxation. 

E.  P. 

CHRONIC    CATARRH    OF    THE     MIDDLE    EAR 

Synonyms :  "  Chronic  Adhesive  Catarrh," 
"  Throat  Deafness." 

Chronic  Adhesive  Catarrh  is  a  disease  of 
the  middle  ear  and  Eustachian  tube  character- 
ized by  gradual  and  progressiA^e  loss  of  hearing — 
adhesions  form  in  the  tympanic  cavity  as  a  result 
of  repeated  attacks  of  catarrh ;  these  adhesions, 
on  contraction,  draAV  upon  the  membrane 
and  distort  it ;  the  movements  of  the  ossicular 
chain  are  interfered  Avith,  thus  still  further 
impairing  the   hearing  power,   and  eventually 
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the  balance  of  forces  in  the  internal  ear  is 
disturbed. 

The  name  catarrh  is  a  misleading  one,  for 
the  condition  is  really  a  result  of  catarrhal 
attacks,  and  it  is  unusual  on  inspecting  the 
membrane,  to  detect  signs  of  fluid  or  mucus  in 
the  tympanic  cavity.  The  fluid  which  must 
have  been  present  at  some  time  or  otlier  having 
been  absorbed  by  the  lympathics  or  having 
drained  through  the  now  occluded  Eustachian 
tube  into  tlie  piiarynx ;  all  that  can  be  seen 
on  inspection  is  a  tympanic  membrane  showing 
indications  of  the  absence  of  air  in  the  tympanic 
cavity,  as  well  as  a  retraction  of  the  membrane 
with  displacement  upwards  and  backwards  of 
the  handle  of  the  malleus,  the  result  of  the  slow 
work  of  atmospheric  pressure. 

Pathology.  It  is  essential  to  normal  hearing 
that  the  air  pressure  on  one  side  of  the  membrane 
should  be  counterbalanced  by  an  equal  pressure 
on  the  other.  If  from  any  cause  the  air  pressure 
in  the  tympanic  cavity  is  less  than  that  in  the 
meatus,  the  membrane  is  depressed  and  becomes 
"cupped"  or  "retracted"  and  its  vibrations 
are  imj)aired.  The  tympanum  is  ventilated 
by  means  of  the  Eustachian  tube,  and  if, 
owing  to  abnormahties  present,  the  tube 
lu'coint's  occluded  and  mucus  or  fluid  in  the 
middle  ear  is  unable  to  drain  away,  we  have  the 
condition  of  catarrhal  otitis;  this  is  precisely 
what  occurs  in  this  affection. 

It  is  quite  impossible  for  repeated  attacks  of 
catanii  to  occur  in  so  delicate  a  structure  as 
the  middle  oar  without  damaging  its  mechanism. 
Just  as  intiammation  elsewhere  in  the  body, 
'  .g.  synovitis  of  joints,  leaves  the  articulations 
.ilTected,  with  stiffness  and  contraction  of  tlie 
joints  as  a  possible  result,  so  repeated  attacks 
i>f  catarrh  terminate  in  the  formation  of  ad- 
hesions \\  hich  subsequently  contract,  producing 
the  deformity  and  distortion  in  the  middle  ear 
which  are  characteristic  of  the  disease.  In 
>overe  cases  the  entire  middle  ear  becomes 
bound  up  and  hampered  with  adhesions,  the 
movements  of  the  ossicular  chain  are  impaired, 
with  the  result  that  deafness  and  tinnitus  are 
complained  of. 

Etiology.  It  would  be  almost  true  to  say 
that  this  disease  is  always  secondary  to  affec- 
tions of  the  nose  and  naso-phar3Tix — hence  its 
popular  term  "throat  deafness" — therefore 
any  abnormality  in  these  cavities  tending  to 
produce  catarrh  or  obstruction  of  the  Eustachian 
tube  is  a  caust^  of  the  disease  ;  first  and  foremost 
come  adenoid  vegetations — or  rather  neglected 
adenoid  growth.s.  Children  who  have  been 
allowed  "  to  grow  out  "  of  the  condition  in- 
variably remain  with,  or  develop  later,  some 
impairment  of  hearing.  The  nasal  groAvths 
have  disappeared,  it  is  true,  but  they  leave  their 
train  of  symptoms  behind  and  a  lecacv  in  the 


form  of  deafness.  Enlarged  tonsils,  pharyngitis, 
repeated  colds,  rhinitis,  hypertrophic  rhinitis, 
the  infectious  fevers,  polypi,  septal  deformities, 
spurs  and  deviations,  etc.,  enlargement  of  the 
posterior  ends  of  the  inferior  turbinals,  etc.,  all 
tend  to  produce  Eustachian  obstruction. 

Take  the  case  of  a  victim  of  adenoids  with 

'  an  attack  of  coryza.  The  catarrh  spreads  up 
the  tube  into  the  middle  ear  and  infects  it. 
Catarrh  with  effusion  results,  the  inflammation 
subsides,  and  the  fluid  is  absorbed.  If  the 
tube  remains  occluded  air  does  not  enter  the 
tympanic  cavity ;  atmospheric  pressure  from 
without  displaces  the  membrane  inwards ;  it 
becomes  retracted  or  cupped ;  the  balance  of 

;  forces  in  the  middle  ear  is  upset ;  unless  the 
middle  ear  is  reinflated  it  remains  so  ;  adhesions 
begin  to  form,  at  first  only  slight,  but  with 
repeated  attacks  this  increases ;  the  adhesions 
become  organized  and  we  have  the  condition 
of  adhesive  catarrh  and  its  results. 

Symptoms.  The  chief  symptom  when  the 
condition  is  of  some  standing  is  gradually 
increasing  loss  of  hearing,  limited  as  a  rule  to 
one  ear,  and  not  as  in  otosclerosis  affecting 
both.  There  is  tinnitus — AWth  loss  of  apprecia- 
tion of  the  lower  tones.  The  higher  notes  are 
as  a  rule  well  heard  unless  the  labyrinth  is 
involved.  Patients  will  say  that  they  hear 
certain  sounds  well  and  can  appreciate  ordinary 
conversation  with  one  individual,  but  at  the 
dinner  table,  theatre,  etc.,  they  are  unable  to 
discriminate  voices  or  hear  general  conversa- 
tion, i.  e.  the  membrane  fails  to  accommodate 
properly;  it  has  lost  its  fijie  power  of  adjust- 
ment with  selection  of  the  tones  to  wliich  it 
formerly  used  to  vibrate.  Giddiness  is  a 
common  symptom  and  may  be  very  severe,  but 
it  is  rarely  so  unless  the  internal  ear  is  second- 
arily deranged  in  the  later  stages  of  the  disease. 
"  Paracusis  Willisii,"  the  phenomenon  of  hearing 
better  in  a  noise,  is  a  late  symptom  in  catarrhal 
deafness,  and  when  present  it  is  an  unfavourable 
one. 

Physical  Signs.  The  membrane,  unlike  that 
in  otosclerosis,  is  never  normal,  nor  is  the 
Eustachian  tube  ever  free,  and  the  nose  on  the 
aff'ected  side  is  generally  more  obstructed  than 
on  the  other.  The  amount  of  obstruction  can 
be  gauged  and  ascertained  by  spraying  a  solu- 
tion of  menthol  or  cocaine  into  the  nose  and 
noticing  the  amount  of  contraction  of  the  soft 
tissues  Avhich  results.  On  inspection,  the 
membrane  has  lost  its  pearlj^  lustre,  it  is  opaque 
and  thick  in  parts,  thinned  and  translucent  in 
others ;  on  inflation  bj^  Valsalva's  method 
(blowing  out  the  cheeks  with  the  nares  com- 
pressed) a  portion  of  the  membrane,  usually  the 
posterior  superior  quadrant,  will  bulge  out  like 
a  sail,  or  mav  hardly  move  at  all,  being  adherent 
to  the  inner  wall  of  the  tympanic  cavity  or 
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fixed  by  adhesions  which  radiate  from  the 
promontory ;  thin  white  streaks  can  be  seen 
crossing  and  recrossing  the  membrane ;  the 
cone  of  a  light  (a  reflection  of  the  light  \\'hich 
the  examiner  throws  on  the  concave  membrane) 
is  altered,  and  instead  of  bearing  resemblance 
to  the  shape  of  "an  equilateral  triangle  "  Mith 
the  base  pointing  anteriorly,  it  resembles  that 
of  an  isosceles  triangle,  ^.  e.  it  is  elongated 
(]\Iilligan),  or  the  cone  of  light  may  be  broken 
up  into  various  specks  of  light — at  aU  events  it 
is  not  normal,  but  it  has  shifted  or  is  lost  to  view. 
The  handle  of  the  malleus  is  dra^n  upwards  and 
backwards  and  is  shortened,  or  rather  appears 
to  be  shortened,  as  it  is  seen  in  perspective; 
it  appears  to  be  thinner  because  the  edge  alone 
is  seen,  for  it  is  rotated  and  tilted  away  from 
the  observer.  The  anterior  and  posterior  folds 
are  drawn  rightly  over  the  processus  brevis, 
which  appears  as  a  white  shining  knob  straining 
through  the  membrane,  and  there  is  a  marked 
shadow  in  the  posterior  fold — possibly  the 
membrane  has  fallen  in  upon  the  stapes,  which 
bone,  together  with  the  long  process  of  the 
incus,  is  seen  through  the  thinned  and  trans- 
parent membrane.  This  picture  is  a  tj^ical 
one  of  retracted  drum-head.  In  other  cases 
bands  of  adhesions  can  be  detected  behind  the 
membrane,  and  calcareous  deposits  are  visible 
in  its  periphery.  These  are  usually  crescentic 
in  shape  and  of  no  import  :  the  Eustachian 
tube,  being  a  part  of  the  middle  ear,  shares 
in  the  general  condition ;  the  ostium  is  oc- 
cluded and  the  lumen  of  the  canal  is  nar- 
rowed, the  constriction  being  more  marked 
at  the  narrowest  part  of  the  tube,  i.e.  the 
junction  of  the  bony  and  cartilaginous  portions 
of  the  canal.  ^ATien  air  enters  the  ear  the 
membrane  does  not  respond  to  the  inflation, 
or  it  may  respond  too  much  and  bulge  out 
like  a  sail  caught  in  the  wind.  The  jjatient, 
it  will  be  noticed  as  a  rule,  has  some  trick, 
either  of  compressing  the  tragus  with  his  finger 
or  yawning  to  adjust  the  displaced  membrane  ; 
the  sound  of  a  constricted  tube  on  inflation 
as  heard  through  an  auscultating  tube  is  t\^ical ; 
it  is  of  a  whistling  far-away  character,  or  if 
fluid  be  in  the  middle  ear,  moist  sounds  are 
plainly  detected.  These  differences  in  diagnosis 
can  only  be  learnt  by  constant  practice,  but  as 
a  rule  the  diagnosis  is  easily  made  if  attention 
be  paid  to  these  points. 

Treatment.  Adenoids  and  other  abnormalities 
in  the  nose  and  nasopharynx  should  be  dealt 
with  promptly  as  a  preliminary.  The  Eusta- 
chian tubes  should  be  opened  up  and  kept  open. 
If  Politzerization  fails  to  inflate  the  middle  ear 
recourse  must  be  had  to  catheterization.  The 
effects  of  the  two  are  really  different.  The 
effect  of  Politzer's  method  is  in  some  cases 
superior  to  that  of  catheterization,  and  is  more 


employed  on  the  Continent  than  it  is  in  Great 
Britain.  The  effect  of  inflation  by  means  of 
the  air  douche  is  equably  and  forcibly  to  open 
up  the  Eustachian  tube  and  distend  the  middle 
ear  with  air  under  pressure  with  the  object  of 
stretching  adhesions  and  producing  a  freer 
movement  between  the  hampered  ossicles  so 
as  to  increase  their  mobility.  Catheterization 
has  the  same  effect  in  a  much  less  powerful  way, 
for  little  pressure  can  be  brought  to  bear  on  a 
column  of  air  so  fine  as  that  propelled  through  a 
catheter.  Another  advantage  of  Politzer's 
method  is  that  both  ears  can  if  necessary  be  in- 
flated at  the  same  time — but  this  is,  of  course,  a 
disadvantage  if  only  one  ear  is  affected. 
Speaking  generally,  Politzerization  is  more 
suited  to  children,  who  are  less  tractable,  and 
catheterization  to  adults,  and  by  the  latter 
method  a  diagnosis  can  at  the  same  time  be 
made  of  the  condition  of  the  lumen  of  the  tube, 
in  addition  to  detecting  any  obstruction  to  the 
passage  of  the  catheter  through  the  nasal 
cavities. 

Inflation  methods  can  be  employed  to  intro- 
duce certain  medicaments  into  the  middle  ear  : 
a  few  drops  of  some  volatile  preparation  such 
as  equal  parts  of  spir.  vin.  rectificat,  chloroform 
and  acetic  ether  can  be  blown  into  the  tympanic 
cavity  by  means  of  the  air  douche  :  oily  solutions, 
e.  g.  paroieine,  benzol  with  or  without  menthol, 
(gr.  vii  ad  5i) ;  alkaline  solution  ;  sodii  chlor. : 
sodii  bibor.  gr.  v.  aa  ad  %\;  iodide  of  potass,  in 
glycerine  (grs.  iii.  ad.  ^i)  and  many  others  are 
useful.  The  writer  has  found  that  the  greatest 
amount  of  temporarj^  relief  is  obtained  by 
injections  of  alkaline  solutions  and  that  the 
greatest  amount  of  sustained  relief  is  ob- 
tained by  intratympanic  injections  of  menthol 
dissolved  in  one  of  the  oils  just  mentioned. 
This  should  be  accompanied  by  internal 
administration  of  iodide  of  potassium  with  nux 
vomica,  not  merely  because  it  tends  to  produce 
tissue  absorption,  but  because  it  renders  the 
tympanic  cavity  moister;  when  the  tymj)anic 
cavity  is  dry,  conduction  is  not  so  good  as  it  is 
when  moist. 

Hot  air  is  being  extensively  used  by  some 
aurists,  and  injected  by  means  of  a  suitable 
apparatus ;  but  it  is  not  decided  whether  the 
advantage  gained  is  not  as  much  due  to  the 
inflation  as  to  the  temperature  of  the  air 
emploj^ed.  Oto-massage  as  described  in  the 
article  on  Otosclerosis  is  of  great  value,  and  this 
is  what  one  would  expect  from  the  pathology 
of  the  affection.  The  question  of  ossicu- 
lectomy, tenotomy  of  the  stapedius  or  tensor 
tympani  muscles  as  practised  by  some  cannot 
be  dealt  ^vith  here,  as  it  requires  expert  know- 
ledge for  its  performance. 

The  treatment  of  chronic  catarrh  of  the  middle 
ear  often  resolves  itself  into  treatment  of  the 
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post-nasal  catarrh  which  as  a  rule  is  the  precursor 
of  the  trouble.  Post-nasal  catarrh  is  a  chronic 
affection  and  a  troublesome  one  to  cure,  for 
the  part  is  not  easily  accessible  by  the  patient. 
If  adenoids  are  present  the  treatment  is  obvious ; 
if  not,  careful  examination  should  be  made  (and 
this  can  now  be  done  without  much  practice 
with  Hay's  pharyngoscope)  as  to  whether  the 
posterior  ends  of  the  inferior  turbinals  are 
hypertrophied ;  this  is  easily  detected  and  the 
redundant  tissue  can  be  removed  with  a  cold 
snare  passed  down  tlie  nose  under  cocaine 
aniesthesia.  It  is  obvious  that  if  cocaine  and 
adrenalin  be  employed  to  excess,  the  hyper- 
trophy will  subside  and  the  Avire  of  the  snare 
will  not  engage  the  vascular  swelling  which  has 
temporarily  collapsed.  This  is  a  common 
cause  of  failure  in  removing  a  "  moriform  body." 
Sometimes  the  swelling  is  so  hard  and  fibrous 
from  connective  tissue  formation,  the  result 
of  hypertrophic  rhinitis,  that  it  will  hardly  be 
affected  by  cocaine  and  adrenalin,  and  the  re- 
dundant tissue  is  easily  snared. 

The  most  satisfactory  way  of  treating  post- 
nasal catarrh,  is  by  means  of  an  alkaline  solution, 
either  sniffed,  sprayed  or  syringed  into  the  nose ;  j 
the  latter  nuist  be  employed  with  caution,  for 
unless  tlie  patient  is  instructed  how  to  perform 
this  manoeuvre,  fluid  finds  its  way  into  the  middle 
ear  and  probably  determines  an  attack  of  acute 
otitis.  This  can  happen  readily  in  children, 
where  the  Eustachian  tube  is  comparatively 
short,  and  the  writer  in  consequence  never 
orders  a  child's  nose  to  be  syringed.  The 
lotion  should  be  dropped  into  the  nose  by  a 
pipette  or  placed  in  the  palm  or  teaspoon  and 
snifTed  up,  first  one  nostril  and  then  the  other ; 
in  this  way  the  solution  reaches  the  ostium  tubse, 
clears  away  any  mucus  which  may  be  adherent 
to  it,  braces  up  the  mucous  membranes  and 
tissues  in  its  vicinity  and  reHeves  congestion. 

An  important  bearing  upon  treatment  is 
the  question  as  to  whether  nasal  abnormalities 
such  as  enlarged  anterior  ends  of  the  inferior 
turbinal,  enlarged  or  bulbous  middle  turbinal, 
deviations  of  the  septum  or  nasal  spurs  (by  j 
N\  liich  are  meant  proliferations  of  cartilage  at  the 
junction  of  the  cartilaginous  with  osseous  por- 
tions of  the  septum),  should  be  corrected  as  a 
matter  of  routine,  and  here  it  may  be  said  that 
some  divergence  of  opinion  exists.  It  may  be 
laid  down  as  a  good  rule  that  if  any  abnor- 
mality in  the  nose  interferes  with  the"^  passage 
of  the  catheter,  this  should  be  rectified;  if 
inflation  produces  improvement,  correction  of 
abnormalities  in  the  nose  will  benefit  the 
jiatient;  if  nasal  obstruction  is  constantly 
present  there  is  no  doubt  that  treatment  should 
be  directed  towards  its  relief,  and  a  few  cuts 
with  the  galvano-cautery  along  the  inferior  tur- 
binals, or  application  of  trichloracetic  crvstals 


or  chromic  acid — preferably  the  former — to  the 
septal  side  of  the  inferior  turbinate  produces  a 
rapid  result. 

It  is  well  known  that  it  is  essential  to  proper 
hearing  that  ventilation  of  the  nasal  cavities 
should  be  free ;  if  this  is  not  so  the  Eustachian 
tube,  which  is  an  offset  of  the  cavities,  shares  in 
the  obstruction,  and  the  writer  is  firmly  of 
opinion  that  if  any  nasal  conditions  exist  Avhich 
impede  drainage  or  interfere  with  free  breathing 
the  patient  is  the  better  for  such  local  nasal 
treatment. 

The  treatment  of  this  affection  may  be 
summed  up  in  these  words  : — Open  up  the 
Eustachian  tubes  and  keep  them  open  by 
catheterization  with  or  without  bougies.  Politz- 
erization, or  both  ;  correct  any  obvious  nasal 
deformities.  If  the  mucous  membranes  of  the 
nose  or  nasopharynx  are  affected,  suitable  treat- 
ment in  the  form  of  mild  alkaline  washes  should 
be  employed ;  if  the  tonsils,  both  faucial  and 
naso-pharyngeal,  are  enlarged,  remove  them  at 
once.  H.  J.  D. 

OTOSCLEROSIS 

Synonyms:  "  Capsulitis  Labyrinthi,"  "  Chronic 
Progressive  Deafness." 

Otosclerosis  is  a  name  given  to  a  disease, 
unfortunately  a  common  one,  which  is  character- 
ized by  a  gradual  fixation  of  the  foot-plate  of 
the  stapes  in  the  fenestra  ovalis  ;  the  fixation  is 
not  one  by  fibrous  tissue,  but  it  is  a  fixation  by 
bone.  Otosclerosis  is  not  a  disease  of  the  middle 
ear,  nor  is  it  a  disease  of  the  internal  ear  to 
commence  Avith,  but  it  is  a  primary  disease 
affecting  the  bony  labyrinthine  capsule,  and 
hence  the  name  "  Capsulitis  Labj^rinthi,"  by 
which  it  is  also  knoAvn. 

The  physical  signs,  as  gauged  by  tuning-forks, 
are  in  the  early  stages  suggestive  of  middle-ear 
disease  alone,  but  as  the  disease  progresses  and 
implicates  the  labyrinth  the  functional  tests 
point  to  those  of  degeneration  of  the  acoustic 
nerve. 

If  the  disease  is  complicated  by  an  affection 
of  the  middle  ear  as  Avell,  as  is  often  the  case, 
it  is  not  easy  to  differentiate  the  complaint 
from  that  of  chronic  catarrh  of  the  middle  ear, 
and  in  later  stages  the  symptoms  of  both 
diseases  are  often  similar. 

The  importance  of  a  correct  diagnosis  in 
these  cases  cannot  be  overestimated,  for  the 
treatment  of  the  tAvo  diseases  is  dissimilar. 
The  fundamental  change  in  otosclerosis  is  an 
early  fixation  by  bone  of  the  stapes  in  the 
fenestra  ovalis :  the  fundamental  change  in 
chronic  catarrh  of  the  middle  ear  is  a  depositioji 
of  fibrous  tissue  in  the  tympanic  cavity,  which 
on  contraction  distorts  the  membrane  and  binds 
the  ossicles  one  to  another  by  adhesions,  and 
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later  the  foot-plate  of  the  stapes  may  be  ham- 
pered by  adhesions  Mhich  on  contraction  bind 
it  to  the  fenestra  oralis  and  render  it  immobile, 
but  these  adhesions  are  never  bony. 

Otosclerosis  is,  therefore,  a  primary  disease, 
chronic  catarrh  is  a  secondary  disease  conse- 
quent on  repeated  attacks  of  inflammation, 
catarrhal  or  otherwise,  of  the  Eustachian  tube 
and  middle  ear. 

Pathology.  This  has  only  lately  been  under- 
stood. The  predominating  change  is  a  gradual 
absorption  of  the  bone  in  the  region  of  the 
fenestra  ovalis  and  fenestra  rotunda  and  its 
replacement  by  a  new  growth  of  spongy  bone, 
which  itself  becomes  gradually  denser  and 
more  compact,  until  it  is  indistinguishable 
from  the  normal  bone  in  its  vicinity.  The 
Eustachian  tube,  the  tympanic  cavity  and  the 
membrane  are  normal,  but  the  stapes  slowly 
becomes  fixed  in  the  fenestra  ovalis  by  extension 
of  bone  along  its  foot-plate  or  by  bony  bridges 
extending  from  the  capsule  of  the  labyrinth 
to  the  crura.  As  the  disease  extends,  either 
through  the  windows  or  through  the  capsule 
itself,  this  formation  of  new  bone  invades  the 
interior  of  the  labyrinth,  which  itself  becomes 
aflfected,  increasing  the  tinnitus  and  deafness, 
and  producing  other  symptoms  which  point  to 
implication  of  the  terminals  of  the  auditory 
nerve  and  the  organ  of  orientation,  i.  e.  the 
vestibular  apparatus  with  the  semicircular 
canals. 

Etiology.  The  causes  of  the  disease  are 
various ;  it  is  twice  as  common  in  women  as  it 
is  in  men  :  it  manifests  itself  in  early  adult 
life  between  the  ages  of  twenty  and  thirty. 
Syphilis  has  nothing  to  do  with  the  disease, 
but  anaemia  is  an  important  factor,  the  puer- 
perium  still  more  so,  and  it  is  well  recognized 
that  at  each  successive  pregnancy  the  disease 
progresses  and  the  deafness  increases.  Ex- 
posure to  cold,  rheumatism  and  gout  are  other 
factors  predisposing  to  the  change,  which  is 
so  slow  and  insidious  in  its  onset  that  a  high 
degree  of  deafness  is  often  present  before 
patients  seek  advice,  and  as  a  rule,  when  they 
do  so,  tinnitus  is  the  symptom  A^hicli  deter- 
mines their  visit  to  the  aurist.  Heredity  is 
another  important  factor,  and  a  history  of 
inheritance  is  nearly  always  present.  It  may  be 
pointed  out  that  this  is  not  a  true  inflammatory 
process,  and  beA'Ond  signs  of  hypersemia  of  the 
mucous  membrane  over  the  promontory,  an 
indication  of  which  is  the  presence  of  a  pink 
reflex  often  observed  through  the  jsosterior 
quadrant  of  the  membrane,  there  are  no  mani- 
festations of  inflammation  nor  even  a  historj^ 
of  any  previous  inflammatory  disease ;  this  is 
a  very  significant  fact.  The  various  theories 
as  to  its  origin  need  not  be  discussed  here. 

Otosclerosis  may  remain  limited  to  one  ear 


for  years,  but  later  both  ears  are  affected  :  the 
disease  is  painless,  progressive,  bilateral,  slow 
and,  though  remediable,  is  incurable. 

Symptoms.  The  chief  symptoms  are  a 
gradually  increasing  deafness  associated  with 
tinnitus ;  sometimes  tinnitus  is  the  first  sign 
to  attract  attention.  Vertigo  is  not,  as  a  rule, 
complained  of,  but  "  paracusis  Willisii,"  the 
phenomenon  of  hearing  better  in  a  noise,  is 
always  present.  It  has  been  pointed  out  that 
"  this  is  an  early  symptom  in  otosclerosis,  and 
a  late  one  in  catarrhal  deafness,  an  observation 
which  supports  the  long-held  opinion  of  the 
unfavourable  significance  of  this  symptom." 
The  deafness  may  for  a  long  time  be  limited  to 
one  ear,  but  in  the  later  stages  it  is  bilateral ; 
sometimes  the  progressive  loss  of  hearing  is 
arrested,  it  may  be  for  years,  or  it  may  be 
stationary  for  long  periods,  and  alternate  with 
periods  of  raj)id  deterioration.  When  the  in- 
ternal ear  becomes  affected  the  deafness  may 
be  absolute,  though  this  is  rarelv  the  case. 

Physical  Signs.  The  membrane,  in  cases 
uncomplicated  by  middle-ear  catarrh,  is  normal, 
it  is  easil3'seen,  and  often  presents,  as  mentioned 
aljove,  a  red  reflex  shining  through  the  drum 
and  due  to  a  hyperaemia  of  the  mucous  mem- 
brane lining  the  promontor3\  The  Eustachian 
tubes  are  patent,  often  unduly  so,  and  inflation 
by  catheterization  or  Politzerization  produces 
no  improvement  whatever.  There  are  three 
important  signs  which  can  be  elicited  in  a 
typical  case  of  otosclerosis — 

1 .  Increased  hone  conductiori ; 

2.  A  negative  Rinn&  test;  signs  also  found 
in  chronic  middle-ear  disease ;  and 

3.  Elevation  of  the  loiver  tone  limit,  i.  e. 
the  lower  tuning-forks  are  not  appreciated, 
though  the  higher  tuning-forks  are  heard 
unusually  well. 

These  signs,  often  referred  to  as  the  "symptom- 
complex  "  or  "  Bezold's  triad,"  are  most  im- 
portant, and  will  be  dealt  with  separately. 

Increase  of  bone  conduction  is  always  present. 
By  this  we  mean  that  a  vibrating  tuning-fork 
is  heard  not  only  better  on  the  mastoid  than 
when  it  is  held  in  front  of  the  ear  {i.  e.  by  air 
conduction),  but  that  the  fork  is  heard  more 
loudly  and  for  a  longer  period  than  Avould 
be  the  case  in  a  normal  ear.  When  the  laby- 
rinth becomes  invaded  the  bone  conduction 
of  necessity  becomes  relatively  diminished, 
for  "the  sound-perceiving  apparatus"  has 
become  impaired :  this  is  what  one  would 
expect  to  occur. 

Negative  Rinni's  Test.  As  the  "sound-con- 
ducting "  apparatus  is  at  fault,  the  vibrations 
of  a  tuning-fork  would  be  heard  louder  by 
bone  than  by  air  conduction  (Rinne  -  ) ;  but  if, 
and  when,  the  lab\Tintli  or  sound-perceiving 
apparatus  becomes  later  involved,  Rinne's  test 
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— Avhich  was  negative — would  tend  to  become 
positive  (Rinne  +  ),  for  the  patient,  as  far  as  he 
could  hear  the  tuning-fork  at  all,  would  tend 
to  hear  better  by  air  conduction  than  by  bone 
conduction,  i.  e.  the  functional  tests  would 
point  to  an  implication  of  the  labyrinth ;  hence 
the  primary  "  negative  Rinne  "  test  is  masked, 
or  tends  to  become  so  as  the  disease  advances. 

Elevation  of  the  Lower  Tone  Limit.  It  may 
be  taken  as  a  general  rule  that  loss  of  perception 
of  the  low  tones  points  to  impHcation  of  the 
middle  or  external  ear,  and  that  loss  of  per- 
ception of  the  high  tones  points  to  affection  of 
the  internal  ear.  Therefore,  in  early  otosclerosis, 
as  part  of  the  sound  conducting  apparatus,  i.  e. 
the  stapes,  becomes  implicated,  the  lower  tones 
are  not  so  well  heard,  but  the  labyrinth  being  free, 
the  high  notes  are  still  perceived.  When  the 
labyrinth  itself  becomes  involved  the  higher 
notes  are  lost  as  well,  and  the  deafness  is 
then  extreme.  This  loss  of  perception  of  the 
lower  tones  is  a  very  important  sign  of  fixation 
of  the  stapes,  and  it  may  therefore  occur  in 
the  late  stages  of  adhesive  catarrh  and  post- 
suppurative  deafness. 

Gelle's  test  for  fixation  of  the  stapes  must  also 
be  applied,  and  it  is  based  on  the  folloA^dng 
physiological  fact :  if  the  air  in  the  meatus  is 
compressed  by  the  finger,  or  better  still  by  a 
Siegle's  speculum,  and  a  vibrating  tuning-fork 
is  placed  on  the  vertex  or  mastoid,  if  the  stapes 
is  movable,  as  in  the  normal  ear,  the  sound  is 
lessened  on  air  compression,  whereas  if  the  stapes 
is  already  fixed  the  sound  is  unchanged.  A 
want  of  appreciation,  therefore,  by  the  patient  of 
any  alteration  of  sound,  whether  it  be  increased 
or  diminished,  points  to  fixation  of  the  stapes. 

Treatment.  As  far  as  is  at  present  known, 
a  cure  for  otosclerosis  does  not  exist,  but 
treatment  can  be  and  should  be  directed  towards 
alleviating  the  symptoms,  which  in  later  stages 
render  a  patient's  life  a  misery. 

There  is  no  doubt  that  fhosphorus  adminis- 
tered in  small  doses  has  some  efiect  on  the  course 
of  the  disease.  It  is  best  given  in  the  form  of 
•■  perles,"  in  doses  of  y^  gr.,  gradually  in- 
creased to  Jq  gr.,  three  times  a  day.  The 
pil.  phosphori  of  the  British  Pharmacojooeia  is 
quite  unsuitable,  as  it  is  dissolved  internally 
%vith  difficulty,  if  at  all,  but  pure  phosphorus  dis- 
solved in  suet  and  made  into  pills  and  varnished 
is  efficacious,  as  also  is  the  oleum  phosphoratum 
in  doses  of  two  to  five  minims  in  capsules. 

Next  to  phosphorus,  the  iodides,  in  the  form 
of  iodide  of  potash,  have  been  extensively  used, 
or  iodide  in  combination  with  iron  as  the  s3-r. 
ferri  iodidi,  or  better  still  with  Easton's  syrup. 
It  is  the  practice  of  the  writer  to  give  a  course 
of  Easton's  syrup  ,"  i  and  iodides  combined, ,"  ss 
to  3  i  ad  7)  i  of  a  mixture  containing  gr.  x  iodide 
of  potassium  in  tabloid  form,  with  occasional 


intratympanic  injections  of  paroleine  and  men- 
thol through  the  Eustachian  tube,  and  he  has 
no  doubt  that  tinnitus,  if  present,  is  relieved  bv 
administration  of  hydrobromic  acid,  as  described 
later.  Next  in  order  should  be  j^laced  thyroid 
extract,  commencing  with  ^  gr.  of  the  extract 
and  the  dose  gradually  raised  to  5  gr.  ter  die. 
Whether  this  has  any  permanent  efiect  on  the 
disease  is  questionable,  but  the  writer  has  un- 
doubtedly seen  cases  which  have  benefited  as 
far  as  symptoms  are  concerned. 

Local  Treatment.  The  best  results  have  been 
obtained  by  oto-pneumo  massage.  A  suitable 
aural  speculum  is  inserted  into  the  auditory 
meatus  and  connected  bj^  means  of  a  rubber 
tube  to  an  electrically  driven  motor  attached  to 
which  is  an  air-pump.  The  rate  of  piston 
stroke  can  and  should  be  carefully  regulated, 
and  great  care  must  be  exercised  in  employing 
the  treatment,  which  at  each  sitting  should  not 
continue  over  one  and  a  half  to  two  minutes ; 
if  the  massage  increases  the  tinnitus  and 
produces  vertigo,  as  occasionally  happens,  it 
is  better  discontinued.  The  principle  of  the 
treatment  is  based  on  the  fact  that  the  rapid 
alternating  rarefaction  and  condensation  of  the 
column  of  air  in  the  meatus  produces  corre- 
sponding vibrations  in  the  membrane,  which  are 
in  turn  transmitted  to  the  stapedio-vestibular 
joint,  thus  tending  to  impede  or  retard  the  an- 
kylosis Avhich  is  characteristic  of  the  disease. 
It  has  been  said  that  there  is  a  tendency  to 
loosen  the  articulation  between  the  incus  and 
stapes,  and  this  possibility  must  be  borne  in 
mind,  but  the  "\;^Titer  is  of  opinion  that  this 
result  is  more  theoretical  than  real.  Lake  has 
invented  a  portable  oto-masseur  which  the 
patient  can  employ  himself.  Inflations  of  air  by 
means  of  the  Eustachian  catheter  and  Politzer- 
ization do  not  produce  much  result,  unless 
there  is  coexistent  catarrh  of  the  middle  ear,  for 
the  Eustachian  tube  and  tympanic  membrane 
are  usually  patent,  hence  inflation  produces 
no  improvement. 

Intratympanic  injections  of  hot  air  or  paro- 
leine, with  or  Avithout  menthol,  are  often  used, 
and  there  is  no  doubt  that  this  tends  to  alleviate 
symptoms  in  certain  cases. 

Blistering.  In  conjunction  with,  or  apart 
from,  the  treatment  just  mentioned,  it  is  the 
writer's  practice  to  order  blisters  to  be  applied 
to  the  region  of  the  mastoid.  Cantharides 
blistering  paper,  cut  to  the  size  of  a  threepenny- 
piece  or  crescent-shaped,  can  be  applied  by 
the  patient  at  bedtime  (iodine  solutions  have 
obvious  disadvantages)  and  retained  all  night. 
The  patient  is  instructed  to  apply  the  small 
blister  to  each  mastoid  alternately  once  a 
week;  if  one  ear  alone  is  affected  this  can  be 
done  once  a  fortnight ;  improvement  may  be 
temporary,  but  it  is  sometimes  sustained ;  and 
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therefore  this  treatment  should  always  be  tried, 
even  though  no  permanent  result  can  be  hoped 
for. 

Apart  from  the  deafness — which  as  a  rule 
is  slight  compared  to  the  main  symptom  of 
which  patients  complain,  tinnitus — the  other 
symptoms  calling  for  treatment  are  confused 
feehngs  in  the  head  and  vertigo.  Tinnitus  is 
nearly  always  present :  vertigo  may  come  on 
later.  Paracusis  is  always  present,  but  it  is 
rather  appreciated  by  the  patient  than  other- 
wise, for  he  finds  it  better  to  hear  in  a  noise 
than  not  to  hear  at  all. 

The  treatment  of  tinnitus  medicinally  can  be 
comprised  in  the  words  hydrohromic  acid. 
Quinine  and  salicylates  are  contra-indicated, 
but  bromide — not  in  the  form  of  ammon.  or 
ammon.-sodae.  or  potass,  bromide,  which  are 
depressing,  but  in  the  form  of  dilute  hydro- 
bromic  acid — invariably  produces  relief.  The 
writer  prescribes — 

Acid  Hydrobrom.  dil,  3  ss  to  3  i 

Tinct.  Xucis  Vom.  \\  iv 

Syr.  Limonis  3  i 

Aquam  Chlorof.  ad  5  i,     Ter  die. 

The  "  noises  "  are  relieved,  the  patients  sleep 
better,  eat  better,  and  the  acid  is  a  "  tonic  " 
to  the  system.  After  the  tinnitus  has  been 
checked  a  mixture  of  iodide  of  potassium  is 
ordered  three  times  a  day  (10  gr.)  and  a 
tabloid  of  syr.  triophosjahatum  (Easton's  syrup), 
3  ss  to  3  i,  is  taken  with  each  dose  of  the 
mixture. 

There  is  one  point  of  practical  importance 
which  must  be  borne  in  mind.  Tinnitus  is  not 
necessarily  due  to  disease  of  the  labyrinth  or 
of  the  middle  ear,  but  cases  are  often  met  with, 
in  young  women  especially,  where  it  has  existed 
for  perhaps  several  months,  and  where  this  is 
due  solely  to  anaemia;  there  may  be  a  certain 
loss  of  hearing,  but  this  is  because  of  the  tinnitus 
present,  Avhich  obscures  the  hearing.  These 
cases  can  be  cured  by  administration  of  iron 
and  suitable  treatment.  Other  cases  met  with 
are  due  to  increased  arterial  tension  (contracted 
granular  kidney),  and  this  can  be  relieved  by 
lowering  the  blood  pressure  with  Epsom  or 
Carlsbad  salts,  and  iodide  of  potassium. 

In  cases  of  tinnitus  associated  with  a  high 
tension  pulse  the  urine  should  invariably  be 
examined  for  albumen.  Still,  speaking  gener- 
ally, cases  of  persistent  tinnitus,  even  though 
no  other  aural  symptoms  are  present,  usually 
turn  out  later  to  be  of  aural  origin.  With 
regard  to  the  effect  of  intranasal  treatment, 
it  may  here  be  said  that  any  condition  Avhich 
tends  to  lower  the  patient's  resisting  power 
in  such  a  way  as  to  handicap  him  in  life — be  it 
ever  so  little — should  be  attended  to,  and  the 
MTiter  is  strongly  of  the  view  that  such  etident 


conditions  as  adenoids  and  turbinal  hyper- 
trophies should  be  treated  precisely  as  would 
be  done  in  other  cases.  This  is  merely  common- 
sense — and  to  say  that  because  otosclerosis  is 
still  an  incurable  disease,  therefore  it  is  useless 
"to  do  anything,"  is  against  the  ordinary 
canons  of  medical  treatment.  H.  J.  D. 

ACUTE    INFLAMMATION   OF   THE   MIDDLE 

EAR 

Under  this  term  I  have  included  acute 
middle-ear  catarrh,  acute  middle-ear  inflamma- 
tion {Otitis  Media  Acuta)  and  acute  middle-ear 
suppuration,  because  these  conditions  arise 
from  the  same  causes  and  may  merge  one  into 
the  other. 

The  chief  causes  are  (1)  a  severe  cold  in  the 
head ;  (2)  nasal  or  post-nasal  catarrh,  especially 
if  associated  with  adenoids  or  nasal  obstruction ; 
(3)  specific  fevers  such  as  scarlet  fever,  measles, 
smallpox,  typhoid  and  diphtheria ;  (4)  influenza, 
pneumonia  or  whooping-cough ;  (5)  the  entrance 
of  fluid  into  the  Eustachian  tube  from  bathing 
or  douching  the  nose;  or  (6)  septic  infection 
through  the  Eustachian  tube  secondary  to 
operations  in  the  post-nasal  space,  or  from 
blocking  the  posterior  nares  to  arrest  epistaxis, 
or  from  use  of  a  septic  Eustachian  catheter 
or  bougie.  (7)  Finally  the  middle  ear  may  be 
involved  from  without,  as  in  a  fracture  of  the 
middle  ear  fossa  of  the  skull  or  from  a  trau- 
matic perforation  of  the  tympanic  membrane. 

Symptoms.  The  symptoms  depend  on  the 
intensity  of  the  catarrh  or  inflammation. 

In  Acute  Middle-Ear  Catarrh,  as  the  mucous 
membrane  of  the  middle  ear  becomes  hyper- 
ffimic  and  swollen,  and  secretes  mucus,  a  feeling 
of  discomfort  and  fullness  of  the  ear,  frequently 
accompanied  by  twinges  of  pain,  usually  occurs. 
The  deafness  may  vary  suddenl3\  A  char- 
acteristic symptom  is  relief  from  the  stuffy, 
blocked-up  feeling  of  the  ear  on  blowing  the 
nose,  when  a  crackling  may  be  heard  in  the 
ear,  and  at  the  same  time  the  deafness  may  be 
temporarily  diminished  or  even  disappear.  If 
there  is  much  exudation,  the  deafness  may  be 
very  pronounced,  but  may  come  and  go  accord- 
ing as  the  patient  lies  down  or  stands  up,  and 
with  this  there  may  be  a  feeling  of  something 
moving  in  the  ear.  This  is  due  to  the  fluid 
in  the  middle  ear  altering  its  position.  As  in 
every  case  of  a  middle-ear  aft'ection,  there  may 
be  tinnitus ;  autophonia  (j.  e.  an  increased 
resonance  of  the  voice  in  the  head)  is  another 
subjective  symptom,  usually  most  pronounced 
in  acute  middle-ear  catarrh  with  exudation. 

In  Acute  Middle-Ear  Inflammation  the  onset  is 
usually  sudden  and  accompanied  by  sharp 
aching  pains  in  the  ear,  which  may  radiate  up 
the  side  of  the  head  and  often  down  towards 
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the  neck.  The  pain  is  worse  at  night,  and  is 
aggravated  by  coughing,  crying,  or  sneezing ; 
frequently  it  is  unbearable,  and  accompanied 
by  extreme  facial  neuralgia.  The  temperature 
may  reach  101°  F.,  and  in  children  may  be 
considerably  higher.  As  a  rule  the  maximum 
point  of  inflammation  is  reached  on  the  second 
or  third  day,  when  it  either  subsides,  or  else 
rupture  of  the  drum  takes  place,  giving  con- 
siderable relief.  Usually  the  whole  of  the 
middle  ear  cavity  is  affected,  but  occasionally 
the  inflammation  may  be  limited  to  the  attic 


region. 


Signs.  In  a  mild  case  of  acute  middle-ear 
catarrh  there  may  be  no  change  in  the  tympanic 
membrane,  but  frequently  the  vessels  along  the 
malleus  and  circumference  of  the  drum  are 
slightly  injected  and  the  drum  itself  appears 
more  glistening  than  usual,  and  may  be  of  a 
yellowish-red  or  brownish  colour.  If  the 
tympanic  membrane  is  very  much  retracted, 
it  means  that  the  catarrhal  condition  has 
existed  for  some  time.  In  cases  of  serous 
effusion,  it  is  sometimes  possible  to  see  the 
exudation  within  the  tympanic  cavity,  and 
on  moving  the  patient's  head,  the  line  of  fluid 
may  also  be  seen  to  alter  its  position.  If  the 
whole  cavity  is  filled  with  fluid,  there  is  fre- 
quently a  slight  bulging  of  the  membrane, 
especially  of  its  upper  and  posterior  quadrant. 

In  acute  middle-ear  inflammation  the  tympanic 
membrane  becomes  rapidly  congested,  and  is 
uniformly  red  with  obliteration  of  the  normal 
landmarks,  but  the  short  process  of  the  malleus 
may  be  seen  as  a  j^ellowish-white  point.  With 
this  there  is  usually  considerable  bulging  of 
the  tympanic  membrane  in  its  upper  posterior 
quadrant,  and  if  the  congestion  extends  along 
the  auditory  canal,  it  may  be  difficult  to  say 
where  the  meatus  ends  and  where  the  membrane 
begins.  In  influenza,  ecchymoses  or  bullae 
containing  sanious  fluid  may  be  observed. 

If  perforation  is  imminent,  the  membrane 
Mill  bulge  prominently,  and  appear  of  a  purplish- 
red  or  yellow  colour  at  the  point  where  the 
perforation  is  going  to  take  place.  If  the 
inflammation  is  limited  to  the  attic,  Shrapnell's 
membrane  m.a,\  bulge  outwards  over  the  pro- 
cessus brevis,  giving  an  appearance  very  much 
like  a  smooth  pol3rpus. 

In  acute  inflammation  there  may  be  tender- 
ness on  palpation  over  the  mastoid  region,  but 
usually  limited  to  its  tip. 

In  Infants.  In  inflammation  of  the  middle 
ear  there  may  be  convulsions,  retraction  of 
the  head,  vomiting,  and  other  symptoms 
simulating  acute  meningitis.  If  the  child  is 
ill  from  some  general  cause,  such  as  a  pulmonary 
or  gastro-intestinal  affection,  the  ear  symptoms 
may  pass  unnoticed.  There  is  great  restless- 
ness, continual  crying,  rolling  of  the  head  from 


side  to  side,  and  putting  up  the  hands  to  the 
head.  Pj'rexia  may  be  extreme.  These  severe 
symptoms,  which  may  occur  Avithout  there 
being  any  marked  changes  in  the  drum  head, 
are  probably  due  to  the  fact  that  in  the  infant 
the  petro-squamous  suture  still  permits  of  free 
communication  between  the  vessels  and  lymph- 
atics of  the  tympanic  cavity  and  the  middle 
fossa  of  the  cranial  cavity. 

The  relationship  of  disease  of  the  gastro- 
intestinal and  respiratory  tract  to  middle-ear 
inflammation  has  not  yet  been  accurately 
determined.  In  all  cases,  therefore,  of  these 
affections,  the  ears  should  be  regularly  examined, 
especially  if  there  be  pyrexia,  for  which  there 
is  no  satisfactory  explanation. 

Treatment.  The  diet  should  always  be  light, 
but  in  the  more  acute  cases  with  pyrexia,  only 
liquids  should  be  given  until  the  aeute  stage 
has  passed  oft'.  A  smart  purge  at  the  beginning 
of  the  treatment  is  always  beneficial. 

Even  in  a  case  of  mild  catarrh  it  is  Aviser  for 
the  patient  to  stay  indoors  for  two  or  three 
days,  but  he  need  not  be  confined  to  his  bed. 
The  ear  should  not  be  syringed.  It  is  sufficient 
to  instil  into  the  auditory  canal  a  few  drops 
of  ten  per  cent,  solution  of  carbolic  acid  in 
glycerine  two  or  three  times  a  da,y.  The  ear 
should  be  inspected  daily,  in  case  what  at  first 
seemed  to  be  a  simple  middle-ear  catarrh  may 
really  be  the  beginning  of  an  acute  middle-ear 
inflammation. 

If  there  is  any  concomitant  acute  nasal  or  post- 
nasal catarrh,  these  conditions  should  be  treated. 
When  the  catarrh  has  subsided  inflation  of 
the  middle  ear  should  be  performed  in  order 
to  restore  the  patency  of  the  Eustachian  tube, 
which  is  usually  so  swollen  at  its  pharyngeal 
orifice  as  completely  to  occlude  its  lumen ;  and 
also  to  get  rid  of  any  secretion  from  the  middle 
ear.  Politzer's  method  should  be  employed  if 
both  ears  are  affected,  catheterization  if  one 
ear  only.  The  hearing  should  be  tested  before 
inflation.  After  inflation  there  is  usually  con- 
siderable improvement  in  hearing,  and  with 
this  the  patient  frequently  states  that  the  head 
feels  clearer,  and  that  the  noises  and  autophonia 
have  disappeared.  As  a  rule  there  is  a  relapse 
within  a  very  short  time,  depending  on  the 
character  and  amount  of  catarrh  present.  If 
the  secretion  is  very  viscid,  there  may  at  first 
be  no  improvement,  but  if  filled  with  serous 
fluid  the  improvement  may  be  very  marked, 
for  a  few  hours  at  any  rate.  The  practitioner 
should  warn  the  patient  of  this  probable  relapse, 
otherwise  he  may  be  disappointed.  Provided 
no  earache  or  untoward  symptoms  have  been 
produced  by  the  inflation,  it  should  be  repeated 
next  day  or  the  day  after,  according  to  the 
duration  of  the  improvement.  The  longer  this 
lasts,  the  less  frequent  are  inflations  necessary. 
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The  patient,  however,  should  not  be  allowed 
to  consider  himself  cured  until  normal  hearing 
has  been  retained  for  at  least  a  month. 

In  acute  inflammation  of  the  middle  ear  the 
patient  must  be  kept  in  bed.  Pain  can  be 
relieved  by  giving  a  Dover's  powder  at  night, 
and  severe  headache  by  phenacetin  combined 
with  aspirin.  In  addition  a  simple  diaphoretic 
mixture  may  be  prescribed  until  the  tempera- 
ture becomes  normal.  The  immediate  indica- 
tion is  to  relieve  the  pain.  For  this  purpose  a 
ten  per  cent,  solution  of  carbolic  acid  in  glycerine 
is  most  serviceable ;  or  it  can  be  given  in  sweet 
almond  oil  combined  with  morphia  and  cocaine. 
The  affected  side  of  the  head  should  be  covered 
with  a  thick  pad  of  hot  cotton  wool  on  which 
some  tincture  of  opium  or  chloroform  may  be 
sprinkled.  The  ear  should  not  be  syringed,  nor 
are  hot  fomentations  advised,  as  they  tend 
to  increase  the  congestion.  Leeches  may  be 
applied  in  front  and  behind  the  ear.  This  is 
frequently  of  benefit,  especially  in  children. 
After  the  acute  stage  has  passed,  inflation  of 
the  ear  can  be  carried  out  as  above  stated,  but 
must  not  be  commenced  until  all  the  acute 
symptoms  have  completely  disappeared.  It  is 
Anser  to  Avait  a  few  days  than  to  start  infla- 
tion too  soon,  as  in  the  latter  case  a  sharp 
relapse  may  take  place,  with  a  renewal  of  all 
the  now-subsiding  acute  symptoms.  If,  in 
spite  of  treatment,  the  acute  inflammation 
progresses,  paracentesis  of  the  tympanic  mem- 
brane may  become  necessary.  It  is  indicated 
under  the  following  conditions — 

1.  If  there  is  increasing  congestion  and 
bulging  of  the  membrane  accompanied  by 
pyrexia  and  pain. 

2.  If  there  are  any  cerebral  symptoms,  such 
as  drowsiness,  vomiting,  vertigo,  or  convulsions. 

3.  If  there  is  tenderness  over  the  mastoid, 
and  if  the  paroxysms  of  pain  are  so  acute  as  to 
prevent  sleep. 

Technique  of  Paracentesis.  The  auricle  and 
surrounding  parts  should  be  surgically  cleansed, 
and,  if  not  too  painful,  the  auditory  canal  should 
be  gently  syringed  Avith  a  1  in  20  solution 
of  carbolic  acid.  A  general  anaesthetic  of  gas 
should  be  given,  especially  if  the  operator  has 
not  had  much  experience.  The  pain  of  para- 
centesis is  exceedingly  great,  and  is  only  slightly 
diminished  by  local  anaesthetics ;  consequently 
if  no  anaesthetic  be  given,  the  operator  must  be 
prepared  to  incise  the  membrane  with  accuracy 
and  decision.  Lender  an  anaesthetic  more  time 
is  given  to  the  operator  to  make  certain  what 
he  is  doing.  If  the  patient  refuses  a  general 
anaesthetic,  a  few  drops  consisting  of 
Cocaine,  12  grains, 
Aniline  oil,  1  drachm, 

Absolute  alcohol,  1  drachm  (Gray's  solutioii), 
can  be  instilled  into  the  ear  some  fifteen  minutes 


before  the  operation.  It  is  essential  to  work 
by  a  good  artificial  light.  A  free  incision  is 
made  through  the  membrane  with  a  paracen- 
tesis knife,  which  is  shaped  like  a  tiny  bistoury 
set  at  an  angle  to  its  handle.  If  in  doubt,  the 
practitioner  should  make  the  incision  through 
the  posterior  part  of  the  membrane,  beginning 
low  down  and  extending  upwards,  so  as  to 
incise  the  membrane  midway  between  the 
malleus  and  the  circumference  right  up  to  its 
upper  margin,  and  at  the  same  time  the  soft 
tissues  of  the  upper  posterior  wall  of  the  external 
meatus,  close  to  the  membrane.  In  this  way 
free  drainage  is  given  to  the  tympanic  cavit}^ 
the  attic,  and  the  antrum.  If  the  inflammation 
is  limited  to  the  attic,  it  is  only  necessary  to 
incise  Shrapnell's  membrane.  After  the  first 
rush  of  blood  and  discharge  has  been  mopped 
away,  a  small  strip  of  gauze  is  inserted  into 
the  auditory  canal,  and  a  pad  of  sterilized  gauze 
or  wool  is  applied  to  the  ear.  The  dressing  is 
changed  one  or  more  times  a  day  according 
to  the  abundance  of  the  discharge. 

Common  Mistakes  in  ^performing  Paracentesis. 

1 .  The  congested  posterior  wall  of  the  external 
meatus  is  mistaken  for  the  tympanic  membrane. 
If  this  is  done,  the  meatus  will  only  be  scratched 
and  the  membrane  not  punctured. 

2.  If  the  patient  is  not  under  a  general  anaes- 
thetic, the  incision  may  be  made  in  too  timid 
a  manner ;  if  so,  as  soon  as  he  feels  a  prick  of 
the  knife,  he  will  jerk  the  head  away,  and 
probably  refuse  further  treatment. 

3.  The  incision  is  not  free  enough,  conse- 
quently it  may  heal  too  soon. 

Acute  Middle-Ear  Suppuration. — The  intensity 
of  the  symptoms  depend  on  the  cause  of  the 
suppuration.  The  most  acute  cases  are  the 
result  of  specific  fevers,  or  of  a  septic  condition 
of  the  tonsils  and  naso-pharynx.  There  is  no 
definite  line  between  middle -ear  inflammation 
and  middle-ear  suppuration,  but  the  latter  is 
almost  invariably  associated  with  perforation 
of  the  tympanic  membrane  and  a  purulent 
discharge  from  the  ear.  It  is  possible,  although 
very  rare,  to  have  pus  within  the  middle  ear 
without  perforation,  as  the  purulent  secretion 
may  pass  into  the  throat  through  the  Eustachian 
tube. 

In  acute  middle-ear  suppuration,  perforation 
of  the  tympanic  membrane,  unless  paracentesis 
is  performed,  usually  takes  place  on  the  third 
or  fourth  day,  or  even  within  twenty-four  hours, 
if  the  result  of  specific  fever  or  influenza.  After 
rupture  of  the  membrane  there  is  a  feeling  of 
great  relief  with  rapid  abatement  of  the  fever 
and  head  symptoms. 

Treatment.  The  treatment  consists  in  reliev- 
ing the  pain,  obtaining  free  drainage,  and  em- 
ploying asepsis  as  far  as  possible.  At  first  the 
discharge  is  slight,  but  becomes  thick  about  the 


DISEASES   OF  THE  EAR 


1146    CHRONIC  MIDDLE-EAR  SUPPURATION 


third  or  fourth  day.  The  profuse  discharge  j 
usually  lasts  from  one  to  two  weeks,  and  then  ', 
gradually  diminishes  in  quantity,  becoming 
thinner  and  clearer  until  it  ceases  between  the 
fourth  and  sixth  week.  If  paracentesis  has 
not  been  performed,  and  the  drum  has  burst 
spontaneously,  local  treatment  is  begun  by 
carefully  cleansing  the  ear  of  all  secretion. 
Syringing  should  be  avoided  unless  the  discharge  ; 
is  profuse  and  thick.  Sometimes  it  is  necessary 
to  give  an  ear-bath  of  a  warm  solution  of 
hydrogen  peroxide  before  syringing,  but  as  a 
rule  syringing  out  the  ear  Avith  one  per  cent, 
solution  of  lysol  is  sufficient.  The  ear  is  then 
dried  with  small  pledgets  of  sterilized  wool, 
and  a  narrow  strip  of  gauze  is  inserted  into  the 
auditory  canal  to  act  as  a  drain.  If  there  is 
very  little  discharge,  instead  of  syringing  out 
the  ear,  it  should  be  carefully  mopped  out  with 
pledgets  of  wool  moistened  with  a  solution 
consisting  of 

Liq.  Hydrarg.  Perchlor.  3  iii 
Sp.  Vini  Recti  3  ii 
Glycerini  3  ii 
Aquam  ad  5  i. 

Each  time  the  ear  is  dressed,  and  this  maj'-  be  | 
necessary  every  two  or  three  hours  during  the 
first  few  days,  the  ear  should  be  cleansed  as 
above  described   before  inserting  a  fresh   strip 
of    gauze.     As    the    discharge    diminishes,  the  i 
dressings  may  only  have  to  be  changed  daily. 

The  insufflation  of  powders  is  contra-indicated 
as  it  may  prevent  the  outflow  of  the  discharge, 
the  chief  principle  of  treatment  being  free  , 
drainage.  When  the  discharge  has  ceased, 
and  the  perforation  in  the  tymj^anic  membrane 
healed,  inflation  should  be  practised  until  the 
hearing  is  completely  restored. 

Complications.  Attacks  of  headache  and 
earache  may  occur,  and  are  usually  due  to 
lack  of  free  drainage  from  the  jjerforation  not 
being  large  enovigh.  Even  if  the  membrane 
has  been  incised,  it  should  be  incised  again. 
Inefficient  drainage  is  frequently  due  to  the 
perforation  being  situated  at  the  apex  of  a 
nipple-shaped  projection  of  the  tympanic  mem- 
brane; if  so,  the  projecting  portion  should  be 
snared  off  or  punched  off  with  a  pair  of  aural 
punch  forceps. 

Furunculosis,  profuse  inflammation  or  eczema 
of  the  auditory  canal  may  occur  as  the  result 
of  the  discharge.  These  conditions  are  best 
avoided  by  keeping  the  ear  aseptic  and  as  dry 
as  possible. 

Other  complications  such  as  acute  inflamma- 
tion of  the  mastoid  process,  of  the  internal  ear, 
or  intracranial  suppuration  are  referred  to 
elsewhere. 

Even  although  the  cause  of  the  suppuration 
may   be  due   to   the   presence   of    adenoids   or 


enlarged  tonsils,  the}-  should  not  be  removed 
during  the  acute  stage  of  middle-ear  suppura- 
tion. This  operation  should  be  carried  out 
when  the  acute  stage  has  passed.  H.  T. 

CHRONIC    SUPPURATION    OF    THE    MIDDLE 

EAR 

Chronic  Middle-Ear  Suppuration. — The  chief 
immediate  causes  are  neglect  of  treatment  in 
the  early  stages,  insufficient  drainage,  and 
persistent  post-nasal  catarrh  or  the  presence 
of  adenoids.  Amongst  the  main  predisposing 
causes  are  unhealthy  surroundings  and  poorness 
of  health. 

Subjective  Symptoms.  If  the  perforation  is 
large  and  the  drainage  free,  the  condition  may 
exist  for  years  without  the  occurrence  of  any 
urgent  symptoms,  and  it  is  for  this  reason  that 
the  patient  rarely  seeks  treatment  unless 
bothered  by  extreme  deafness  or  attacks  of 
headache,  giddiness,  neuralgia,  or  an  increase 
of  the  purulent  discharge,  the  result  perhaps 
of  a  cold  in  the  head.  In  some  cases  the  first 
apparent  symptom  may  be  facial  paralysis  due 
to  extension  of  the  bone  disease  along  the  facial 
canal ;  or  symptoms  pointing  to  some  intra- 
cranial suppurative  lesion  or  septic  infection 
of  the  lateral  sinus  may  lead  to  examination  of 
the  ear,  when  all  the  signs  of  chronic  middle- 
ear  suppuration  may  be  discovered,  although 
the  patient  may  stoutly  maintain  that  he  never 
had  anj^thing  wrong  with  his  ear  in  his  life. 
The  discharge  varies.  It  is  usually  slight  in 
amount  and  very  offensive,  and  may  contain 
clumps  of  epithelial  deb:  is  with  cholesterin 
crystals,  diagnostic  of  cholesteatoma.  Particles 
of  bone  point  to  bone  disease,  sanious  discharge 
to  the  presence  of  granulations,  poh^i,  or 
possibly  malignant  disease. 

Objective  Signs.  On  examination  of  the  ear 
a  perforation  varying  from  the  smallest  size  to 
complete  destruction  of  the  drum  may  be  seen. 
If  the  bony  walls  of  the  tj^mpanic  cavity  are 
not  affected,  the  rim  of  the  tympanic  membrane 
usually  remains.  If  a  fistula  extends  into  the 
attic  or  antrum  from  its  edge,  it  signifies  bone 
disease. 

It  is  important  to  diagnose  certain  conditions, 
such  as  a  perforation,  a  scar  of  the  membrane, 
a  polypus,  or  a  bulging  membrane. 

A  perforation  is  diagnosed  by  inspection,  a 
view  of  the  inner  wall  of  the  tympanic  cavity 
being  obtained  if  it  is  large.  On  using  Siegie's 
speculum  there  is  no  movement  over  the  site 
of  the  perforation,  and  secretion  may  be  sucked 
from  it.  On  inflation  the  characteristic  per- 
foration sound  is  heard. 

A  scar  may  be  sharplj-  defined  from  the  rest 
of  the  membrane,  and  be  confused  with  a  per- 
foration.    With  a  Siegle's  speculum  movement 
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of  its  surface  ^\•ill  be  observed;  on  inflation  a 
blowing  sound  may  be  heard,  but  there  is  absence 
of  the  perforation  sound. 

A  polypus  projects  into  the  external  auditory 
canal,  a  probe  can  be  imssecl  round  its  circum- 
ference, and  it  is  found  to  be  movable. 

A  red  and  bulging  membrane  is  usually  accom- 
panied by  symptoms  of  acute  middle-ear  in- 
flammation. Vessels  may  be  seen  on  its  surface, 
and  on  touching  it  with  the  probe  its  structure 
is  found  to  be  membranous. 

Chronic  Attic  Suppuration. — This  is  usually 
associated  with  caries  of  the  ossicles.  The 
tympanic  membrane  may  apj^ear  normal  and 
be  easily  overlooked,  but  careful  observation 
will  show  a  small  perforation  in  Shrapnell's 
membrane,  which  may,  however,  be  covered 
by  crusts.  The  perforation  is  usually  single 
and  situated  just  in  front  or  behind  the  malleus, 
but  it  may  be  double.  Examination  with  the 
probe  M'ill  confirm  whether  there  is  disease  of 
the  ossicles  or  the  surrounding  walls.  It  may 
be  accepted,  as  a  general  rule,  that  a  perforation 
situated  in  front  of  the  malleus  means  disease 
limited  to  the  malleus  and  anterior  portion  of 
the  attic,  but  if  behind  the  malleus,  probably 
the  malleus  and  incus  are  affected,  and  perhaps 
also  the  very  walls  of  the  aditus  and  antrum. 

Treatment.  It  is  first  essential  to  determine 
the  cause  of  the  continuance  of  the  disease.  A 
routine  examination  should  be  made  of  the  ear, 
nose  and  throat,  to  determine  at  once  whether 
there  is  any  pathological  condition  which  should 
be  treated,  such  as  the  removal  of  adenoids  or 
nasal  obstruction.  If  the  nose  and  post-nasal 
space  are  normal,  the  continuance  of  the  sup- 
puration must  be  due  to  some  local  condition 
within  the  ear  itself .  If,  on  the  first  inspection, 
the  surgeon  finds  the  ear  to  be  filled  with  pus 
and  epithelial  debris,  then  if  there  are  no  urgent 
symptoms  the  simplest  conservative  measures 
should  be  adopted.  An  efficient  routine  treat- 
ment is  to  syringe  out  the  ear  daily  M'ith  a  one 
per  cent,  solution  of  lysol,  then  dry  carefully, 
and  instil  a  few  drops  of  1  in  5000  alcoholic 
solution  of  biniodide  of  mercury. 

If  there  is  merely  a  large  perforation,  and  no 
bone  disease,  the  above  simjole  treatment  will 
often  bring  about  a  rapid  cure,  by  rendering  the 
ear  aseptic.  If  granulations  are  present,  they 
should  be  touched  with  trichloracetic  or  chromic 
acid  or  punched  away  by  means  of  a  curette. 
A  small  poh^us  can  be  snared  off  under  cocaine 
ana?sthesia. 

In  attic  suppuration  a  Hartmann's  cannula 
can  be  inserted  through  the  perforation,  and  the 
small  cavity  washed  out  Avith  a  mild  antiseptic 
lotion. 

In  a  case  of  a  large  perforation  in  which  the 
mucous  membrane  only  is  affected,  cure  may  be 
hastened    by    the    application    of    astringents 


directl}'  to  the  mucous  membrane  itself ;  a  solu- 
tion of  silver  nitrate  from  one  to  five  per  cent, 
is  most  successful.  In  other  cases  lieaLLng  is 
delayed  from  pus  collecting  in  the  floor  of  the 
tympanic  cavity,  and  much  benefit  will  be 
obtained  by  inflation  through  the  Eustachian 
tube,  and  afterwards  sucking  out  the  secretion 
by  means  of  a  Siegle's  speculum,  or  by  washing 
out  the  tympanic  cavity  through  the  Eustachian 
tube.  To  do  this  a  catheter  is  passed  in  the 
ordinary  ^va,y,  and  by  means  of  a  small  syringe 
some  warm  lotion  is  sjainged  through  the 
Eustachian  tube  into  the  tympanic  cavity. 

If  the  perforation  is  small  probably  drainage 
is  insufficient,  and  the  perforation  should  be 
enlarged.  Together  Avith  this,  inflation,  and 
suction  with  Siegle's  speculum,  should  be 
employed. 

Polypi. — They  may  be  single  or  multiple, 
and  nearly  alwaj's  have  origin  from  the  tympanic 
cavity.  There  are  two  chief  types — the  soft 
multiple  poljnpi  and  the  large  single  fibrous 
polypus.  It  should  always  be  remembered  that 
a  polypus  is  not  a  disease,  but  merely  a  symptom 
of  disease.  It  should  alwa5's  be  removed.  The 
wire  loop  of  a  Wilde's  snare  is  passed  over  the 
l^oljrpus  and  the  snare  is  then  pushed  along  the 
upper  border  of  the  meatus  until  it  almost 
reaches  the  tympanic  membrane.  The  loop  is 
then  tightened  and  the  polypus  removed  by 
gentle  traction. 

Subsequent  treatment  consists  in  syringing 
the  ear  and  instilling  spirit  drops.  Unless  the 
polypus  is  extremely  small  and  its  attachment 
can  be  seen  and  its  base  cauterized,  it  invariably 
recurs,  owing  to  the  underljdng  bone  disease. 
Mj"  experience  is  that  in  multiple  pol3'pi,  and 
even  in  single  polypi  occurring  in  chronic  middle- 
ear  suppuration  in  Avhich  the  hearing  is  bad, 
the  best  method  of  treatment  is  to  perform 
ossiculectomy.  This  operation  has  given  me 
the  most  successful  results,  both  as  regards 
curing  the  discharge  and  improving  the  hearing. 
,  In  attic  suppuration,  owing  to  the  ossicles 
i  being  affected,  and  especially  if  they  are  bound 
I  down  by  adhesions  and  causing  extreme  deafness, 
ossiculectomy  should  be  advised,  unless  cure  is 
soon  obtained  by  conservative  measures. 

Operation  of  Ossiculectomy.  This  should  be 
performed  under  a  general  anaesthetic.  The 
surgeon  must  work  by  reflected  light.  The 
operation  must  be  performed  methodically,  and 
not  in  the  old-fashioned  mamier  of  wildly  curet- 
ting out  the  ear  without  seeing  what  is  being 
done. 

The  steps  of  the  operation  are  :  to  make  an 
incision  round  the  tympanic  membrane  to  free 
the  handle  of  the  malleus,  to  pass  a  sharp  ring 
knife  round  the  malleus  up  beyond  the  attach- 
ment of  the  tensor  tympani muscle,  AAhich  is  thus 
cut  through,  and  then  to  lever  out  the  malleus 
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by  gentle  traction.  Zeroni's  incus  liook  is  then 
passed  into  the  attic,  and  by  rotating  it  back- 
wards and  downAvards  the  incus  is  easily  re- 
moved. The  outer  attic  wall  is  then  punched 
away  with  special  forceps.  The  region  of  the 
Eustachian  tube  is  curetted,  but  the  rest  of  the 
inner  Avail  of  the  tympanic  cavity,  especially 
the  region  of  the  stapes,  is  left  untouched. 

After-treatment  consists  in  regular  sj^ringing, 
and  in  instilling  sj)irit  drops  until  the  discharge 
ceases.  In  most  cases  there  is  no  recurrence  of 
the  polypi.  The  remains  of  the  drum  may 
cicatrize  over,  but  a  perforation,  if  left,  may  be 
large,  but  does  no  harm,  as  the  cause  of  the 
disease  has  been  removed.  If  a  cure  does  not 
take  place  it  means  that  not  enough  has  been 
done,  and  the  complete  mastoid  operation  may 
1)6  indicated.  H.  T. 


ACUTE     INFLAMMATION     OF     THE     MASTOID 

PROCESS 

Acute  Inflammation  of  the  Mastoid  Process  is 
practically  always  secondary  to  acute  middle-ear 
suppuration.  In  some  cases,  especially  after 
pneumococcal  infection,  the  middle-ear  inflam- 
mation may  have  subsided  before  the  symptoms 
of  the  mastoid  disease  show  themselves.  It  is 
impossible  in  the  early  stages  of  middle-ear 
suppuration  to  say  definitely  whether  acute 
inflammation  of  the  mastoid  process  will  occur 
or  not.  The  predisposing  factors  depend  on 
the  virulence  of  the  micro-organisms  present, 
the  resistance  of  the  patient  and  the  anatomical 
relationships  of  the  mastoid  process  and  the 
middle  ear. 

Symptoms.  There  is  usually  a  history  of 
acute  middle-ear  suppuration  of  some  tAvo  to 
four  Aveeks'  duration.  In  spite  of  profuse  dis- 
charge there  may  be  a  slight  rise  of  temperature 
in  the  e\^ening  and  some  feeling  of  fullness  and 
lieaAaness  in  the  head  on  the  affected  side, 
accompanied  by  pain  or  tenderness  over  the 
body  of  the  mastoid  process.  On  the  other 
hand,  especially  after  influenza,  the  onset  of 
the  mastoid  inflammation  may  be  exceedingly 
rapid,  necessitating  its  being  opened  AAithin 
three  or  four  days.  In  these  cases  there  may 
be  intense  earache  and  pyrexia,  and  in  children 
A'omiting,  couA'ulsions,  or  symptoms  of  cerebral 
irritation.  Again,  if  the  iuA^olvement  of  the 
bone  is  a  gradual  process,  and  if  the  line  of 
resistance  is  not  great,  for  instance,  in  the 
pneumatic  type  of  mastoid,  there  may  be  no 
constitutional  symptoms  at  all,  the  first  sign 
being  a  swelling  behind  the  ear,  due  to  a  sub- 
periosteal abscess.  As  the  surface  of  the  bone 
becomes  inA'oh^ed  periostitis  develops,  AAith 
increasing  tenderness  over  the  mastoid  region, 
and  on  palpation  the  outline  of  the  bone  can 
no  longer  be  made  out,  its  surface  feeling  smooth 


and  thickened.  E\-entually  a  fistula  makes  its 
way  through  the  cortex  of  the  bone,  Avith  the 
formation  of  a  sub-periosteal  abscess.  As  this 
increases  in  size  the  ear  becomes  pushed  doAvn- 
AAards  and  outAvards.  On  inspecting  the  audi- 
tory canal  the  upper  posterior  part  of  its  inner 
surface  close  to  the  tympanic  membrane  may 
be  found  to  be  bulging  doAA-uAvards.  This  is 
characteristic  of  acute  mastoid  inflammation. 

In  Bezold's  Mastoiditis—that  is,  Avhen  a  fistula 
has  formed  through  the  inner  surface  of  the 
mastoid  process  instead  of  through  its  outer 
Avail — the  pus  escapes  into  the  digastric  fossa 
beneath  the  sterno-mastoid  muscle,  forming  a 
deeply  situated  abscess  in  the  neck.  This  is 
usually  accompanied  by  an  indefinite  infiltration 
of  the  subcutaneous  tissues,  giving  rise  to  a 
tender  and  semi-fluctuating  sAvelling  AAhich  is 
continuous  Avitli  the  mastoid  process.  As  the 
abscess  approaches  the  surface  the  skin  may 
become  red  and  cedematous  over  a  considerable 
distance  doAAn  the  neck,  and  the  head  is  usually 
held  over  towards  the  affected  side  in  order  to 
relicA-e  tension. 

Diagnosis.  In  a  typical  case  diagnosis  is 
easy,  but  tAvo  other  conditions  must  be  differen- 
tiated from  it:  namel}^,  (1)  an  abscess  of  the 
post-aural  lymphatic  gland,  and  (2)  furuncu- 
losis  of  the  external  auditory  canal. 

In  the  former  the  diagnosis  is  certain  if  there 
is  no  otorrhoea,  and  if  on  inspection  the 
membrane  is  found  to  be  normal.  If  there  is 
middle-ear  suppuration,  the  auricle  is  found  not 
to  project,  and  the  abscess  to  be  situated 
definitely  behind  it;  and  in  addition  there  are 
no  symptoms  pointing  to  mastoid  disease. 

In  furunculosis  the  diagnosis  may  be  ex- 
tremely difficult.  For  the  sake  of  clearness  the 
chief  symptoms  are  tabulated — 

Furunculosis  Acute  Mastoid 

Disease 

Onset     and     course  Onset  gradual,   not 

rapid  :  symptoms  most  beginning  before  the 
marked  at  the  end  of  third  Aveek  after  the 
third  day.  onset     of     the     acute 

middle-ear      suppura- 
tion. 


Pain  intense,  in- 
creased on  mastication 
and  moA'ement  of  au- 
ricle and  on  pressure 
Avith  finger  in  front 
and  beloAV  tip  of  mas- 
toid process. 

Auricle  may  be  savoI- 
len  and  congested,  and 
may  project  slightly 
outAA-ards. 


Xo  pain  on  mastica- 
tion nor  movement  of 
auricle,  but  tenderness 
on  pressure  oA-er  the 
bodA^  of  the  mastoid. 


Auricle  normal,  but 
projects  doAATiAAards 
and  outA^•ards  from 
the  head. 
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ting 


Acute  ]VLa.stoid 
Disease 

There  may  be  pit- 
of  the  skin  on 
pressure  due  to  in- 
flammation of  the  sub- 
cutaneous tissues  over 
which  the  skin  itself 
is  usually  freely  mov- 
able. 

The  meatus  may  be 
swollen  from  general 
thickeninof  of  its  walls. 


The  discharge  is 
profuse  and,  on  clean- 
ing the  ear.  may  be 
seen  to  pulsate. 

On  examination 
with  a  speculum  a 
perforation  will  he 
seen. 

There  is  usually 
marked  deafness. 


FURUNCULOSIS 

There  may  be  pit- 
ting of  the  skin  on 
pressure  owing  to  su- 
perficial cedema,  which 
ma\'  extend  over  a 
large  area  above  and 
behind  the  ear. 

The  external  meatus 
is  obstructed  by  one  or 
more  localised  swell- 
ings Avhich  are  ex- 
tremely tender  on 
probing. 

The  discharge  is 
slight  and  seems  to 
come  from  the  apex  of 
the  furuncle. 

On  examination 

with  a  speculum  the 
drum  may  be  seen  to 
be  intact. 

If  the  meatus  is  not 
completely  obstructed, 
the  hearing  may  be 
normal. 


Li  both  these  conditions,  if  the  diagnosis  is 
doubtful,  it  is  wiser  to  give  an  anaesthetic  and 
make  a  post-aural  incision,  when  not  onh-  can 
the  abscess,  if  present,  be  drained,  but  the  surface 
of  the  mastoid  process  can  be  carefully  examined. 

Treatment.  In  addition  to  the  general  treat- 
ment prescribed  for  acute  middle-ear  suppura- 
tion, the  treatment  may  be  divided  into  "  con- 
servative "  and  "  operative." 

1.  Conservative  treatment  can  only  be  expected 
to  arrest  the  progress  of  the  inflammation  if 
the  bone  itself  has  not  yet  become  actually 
involved.  The  tympanic  membrane,  if  not 
already  perforated,  should  be  freely  incised,  or 
an  existing  perforation  enlarged. 

Cold  applications  to  the  mastoid  process  by 
means  of  an  ice-bag  are  advocated  by  some,  but 
personally  I  consider  them  quite  useless.  In 
short,  conservative  treatment  is  synonymous 
with  expectant  treatment.  Xarcotics  may  be 
given  to  induce  sleep,  but  great  care  must  be 
taken  that  their  sedative  effect  does  not  mask 
the  symptoms  of  the  disease. 

In  infants,  owing  to  the  fact  that  the  squamo- 
mastoid  suture  is  still  patent,  free  paracentesis 
may  cause  all  the  acute  sjmiptoms  of  mastoid 
inflammation  to  subside,  but  in  an  adult  this 
is  hardly  possible. 

2.  Operative  Treatment.  The  object  of  opera- 
tion is  to  expose  the  antrum  in  order  to  permit 


of  free  drainage,  and  also  to  remove  any  diseased 
bone.  Excepting  when  the  infection  has  been 
very  virulent,  as  in  diphtheria  or  scarlet  fever, 
the  walls  of  the  tympanic  cavity  and  the  ossicles 
themselves  remain  longer  unaffected  than  does 
the  mastoid  process.  For  this  reason  operative 
treatment  is  limited  to  the  mastoid  process 
itself,  and  the  greatest  care  is  taken  not  to  injure 
the  tympanic  cavity,  so  that  complete  restora- 
tion of  hearing  may  be  obtained. 

Operative  treatment  consists  of  (1)  Wilde's 
incision  or  (2)  Schwartze's  operation. 

Wilde's  Incision.  This  is  a  post-aural  in- 
cision down  to  the  bone.  It  is  only  justifiable 
in  tiny  infants  in  whom  a  sub-periosteal  abscess 
may  exist  without  there  being  any  definite  bone 
disease. 

Sclncartze's  operation  consists  in  making  a 
free  opening  through  the  mastoid  process  so  as 
to  expose  the  antrum,  but  without  interfering 
with  the  tympanic  cavity  and  its  contents. 

Indications  for  Operation — 

1.  If,  in  spite  of  free  drainage  from  the 
tj^mpanic  cavity,  earache,  pyrexia  and  tender- 
ness over  the  body  of  the  mastoid  process  do  not 
abate  within  two  or  three  days  of  their  onset. 

2.  If  there  is  an  abscess  over  the  mastoid 
process. 

3.  If,  in  spite  of  free  drainage,  there  are 
symptoms  of  meningeal  irritation. 

4.  If  there  is  profuse  otorrhoea  lasting  over 
four  weeks,  with  ''  sagging  "  doAvnwards  of  the 
upper  posterior  wall  of  the  auditory  canal. 

5.  If,  in  spite  of  no  symptoms,  there  is  no 
cessation  of  the  otorrhoea  after  eight  weeks. 

In  this  case  continuance  of  the  otorrhoea  is 
due  to  the  accumulation  of  pus  in  a  large  antral 
cavity.  The  object  of  the  operation  is  to  permit 
of  free  drainage,  and  so  prevent  the  involvement 
of  the  bone  itself,  and  to  restore  the  hearing. 

In  some  cases  of  chronic  otorrhoea  the  simple 
operation  may  be  advocated,  instead  of  the 
radical  mastoid  operation,  provided  there  is  no 
evidence  of  polypi,  granulations  or  diseased 
bone,  and  also  if  there  is  no  internal-ear  disease. 

Schwartze's  operation  differs  from  the  "  radi- 
cal "  operation  in  that  the  tympanic  cavity  is 
not  interfered  with,  no  matter  how  much  of  the 
post-meatal  wall  is  removed. 

Technique  of  Operation.  The  head  is  shaved 
over  the  mastoid  region,  and  the  surface  of  the 
skin  and  auricle  painted  A^ith  two  per  cent,  of 
iodine  in  rectified  spirit  or  rubbed  with  iodex. 
A  curved  post-aural  incision  is  made  half  an  inch 
behind  the  auricle,  following  its  line  of  attach- 
ment. With  a  periosteal  elevator  the  soft 
tissues,  including  the  periosteum,  are  separated 
from  the  bone  until  the  posterior  margin  of  tlie 
auditory  canal  is  exposed.  Points  to  be  noticed 
are — 

Above,  the  posterior  root  of  the  zygoma — in 
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front,  Henle's  spine — beloAv  and  behind,  the  in- 
sertion of  the  sterno-mastoid  fibres.  The  bone  is 
removed  by  means  of  a  gouge  and  chisel,  keeping 
l^arallel  with  the  direction  of  the  auditory  canal 
until  the  antrum  is  reached.  If  a  fistula  already 
exists  a  probe  is  inserted  and  the  bone  removed 
along  its  direction.  The  opening  should  be  of 
such  a  nature  that  it  is  funnel-shaped,  the  apex 
of  the  funnel  being  directed  towards  the  aditus. 
The  antrum  is  recognized  by  the  smooth  lining 
of  its  A\all,  and  at  its  upper  and  imiermost  point 
a  bent  probe  may  be  passed  into  the  small 
opening  of  the  aditus  leading  into  the  tympanic 
ca^^t}^ 

All  the  cells  of  the  mastoid  process  which 
may  be  opened  during  the  operation  should  be 
removed,  and,  provided  the  innermost  ridge  of 
the  bone  forming  the  outer  wall  of  the  aditus 
is  left,  it  does  not  matter  how  much  bone  is 
removed  in  order  to  reach  the  limit  of  the 
disease,  even  if  this  necessitates  exposure  of  the 
dura  mater  above,  the  lateral  sinus  behind,  and 
removal  of  the  tip  of  the  mastoid  process  below. 

If  the  tympanic  membrane  has  not  been  freely 
incised  this  should  be  done  at  the  time  of  the 
operation,  to  ensure  free  drainage.  Some  fluid 
should  be  syringed  from  the  posterior  Avound, 
through  the  aditus,  into  the  tympanic  cavity, 
so  that  it  flows  out  of  the  external  auditory 
canal.  After  cleansing  the  part  a  gauze  drain 
is  inserted  into  the  auditory  canal  and  the 
posterior  wound  is  packed  evenly  from  the 
bottom.  The  upper  and  lower  angles  of  the 
wound  may  be  closed  by  stitches,  but  the  main 
part  should  be  left  open.  A  superficial  dressing 
and  bandages  are  then  applied. 

Ajter-Treatment.  As  a  result  of  the  operation 
the  temperature  becomes  normal  and  the  pain 
diminishes,  and  within  twenty-four  liours  the 
patient  as  a  rule  feels  perfectly  well.  The  first 
dressing,  if  necessary  under  an  anaesthetic, 
should  take  place  on  the  third  day,  the  packing 
being  removed,  and  the  wound  irrigated  with  a 
mild  antiseptic  lotion  and  repacked.  As  a  rule 
the  discharge  from  the  tympanic  cavity  ceases 
at  once.  The  posterior  wound  is  dressed  every 
second  da}^,  or  daily,  according  as  may  be 
necessary,  until  it  has  completely  healed, 
usually  a  matter  of  about  six  weeks. 

If  the  outer  portion  of  the  posterior  A^all  of 
the  auditory  canal  has  been  removed,  care 
must  be  taken  to  keep  the  auditory  canal  open 
by  careful  plugging,  otherwise,  owing  to  the 
separation  of  the  fibrous  portion  from  its  bony 
attachment,  stenosis  of  the  auditory  canal  may 
occur  from  its  being  pushed  for^vard  by  the 
packing  of  the  posterior  woimd. 

Results.  Usually  the  hearing  becomes  normal 
even  before  the  posterior  wound  has  healed. 
Continuance  of  the  discharge  from  the  ear 
means  disease   of  the  walls  of  the  tympanic 


cavity;    non-healing  of  the  wound  posteriorly, 
that  all  the  diseased  bone  has  not  been  removed, 
'  or    that    some    mucous    membrane   lining   the 
mastoid  cells  still  remains. 

Complications  of  Acute  Mastoid  Disease. — 
(1)  Extradural  abscess.  This  may  give  rise 
to  no  special  symptoms.  If  the  bone  disease 
extends  above  towards  the  tegmen  tympani,  or 
backwards  towards  the  lateral  sinus,  these 
structures  should  be  exposed  in  order  to  prevent 
such  a  condition  being  overlooked.  (2)  Menin- 
gitis, (3)  septic  infection  of  the  lateral  sinus, 
and  (4)  intracranial  abscess  are  met  with,  but 
are  more  usuallj^  seen  as  sequelae  of  chronic 
mastoid  disease.  H.  T. 

CHRONIC    INFLAMMATION   OF   THE 
MASTOID    PROCESS 

This  is  usually  a  sequela  of  chronic  middle- 
ear  suppuration,  but  niaj^  follow  on  acute  in- 
fiammation  of  the  mastoid  process  which  has 
temporarily  subsided  and  not  been  operated 
upon,  or  on  which  an  incomplete  operation  only 
was  performed,  or  a  Schwartze's  operation  badly 
performed. 

Symptoms  and  Course.  The  tympanic  cavity 
usually  shows  signs  of  chronic  suppurative 
disease,  such  as  granulations,  polypi,  fistulae, 
or  the  presence  of  cholesteatomatous  debris. 
Frequently  there  are  no  symptoms  except 
attacks  of  headache  on  the  affected  side, 
neuralgic  pains,  dizziness,  or  an  apparent  bilious 
attack,  probably  due  to  some  temporary 
obstruction  to  the  outflow  of  the  discharge. 

If  pyrexia  occurs  it  is  a  danger  signal,  as 
it  may  be  a  j)remonitory  symptom  of  some 
impending  intracranial  complication.  Unless 
an  acute  exacerbation  of  the  inflammatory 
process  occurs,  there  maj^  be  no  external  signs 
of  the  disease. 

Diagnosis.  If  there  are  no  acute  symptoms 
or  external  signs,  the  diagnosis  depends  on  the 
history  and  the  evidence  of  disease  within  the 
tympanic  cavity,  especially  the  presence  of 
fistulae. 

Granulations  protruding  through  a  fistula  of 
the  posterior  wall  of  the  auditory  canal  have  to 
be  diagnosed  from  a  simple  polypus  springing 
from  the  tympanic  cavity,  and  from  furunculosis 
of  the  auditory  canal. 

An  acute  inflammation  of  the  mastoid  process 
superimposed  upon  the  chronic  condition  has 
also  to  be  diagnosed  from  primary  acute  mas- 
toiditis. Here  again  the  history  of  the  case 
and  the  appearance  of  the  tymjaanic  membrane 
and  cavity  have  to  be  taken  into  account. 

Treatment.  Provided  conservative  treatment 
has  been  faithfully  carried  out  and  failed, 
operative  treatment  may  become  necessary  to 
eradicate  the  disease. 
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The  operation  to  be  performed  is  the  "  com- 
jjlete  mastoid  operation."  The  "  complete " 
operation  consists  in  converting  the  mastoid 
cells,  the  mastoid  antrum,  attic  and  tympanic 
cavity  into  one  large  cavity.  To  do  this  the 
posterior  wall  of  the  external  auditory  canal  has 
to  be  removed,  and  with  this  the  outer  wall  of 
the  attic.  The  chief  difference  between  this 
operation  and  Schwartze's  original  operation  is 
that  in  the  latter  the  tympanic  cavity  and  its 
contents  are  not  interfered  with,  and  that  in 
the  complete  operation,  where  this  is  done,  the 
hearing  power  cannot  be  restored  to  normal. 

Indications  for  Performing  the  Co?7iplete  Mas- 
toid Operation.  ( 1 )  Asa  prophylactic  measure,  in 
order  to  avoid  the  risk  of  any  future  intracranial 
complication. 

If  a  chronic  middle-ear  suppuration  continues 
in  spite  of  conservative  treatment,  the  question 
of  operation  should  be  discussed  Avith  the  patient. 
If  the  perforation  is  central,  and  if  conversation 
can  be  heard  farther  off  than  twelve  feet,  the 
persistence  of  the  otorrhoea  may  be  due  to  a 
chronic  empyema  of  the  antrum,  and  Schwartze's 
operation  may  be  sufficient ;  but  if  deafness  is 
extreme,  or  if  the  ossicles  are  bound  down  by 
adhesions  to  the  inner  wall  of  the  tympanic 
cavity,  the  complete  mastoid  operation  may  be 
advised,  as  it  will  not  make  the  hearing  worse, 
and  cure  will  be  more  certain  than  as  a  result 
of  Schwartze's  operation.  Also  a  complete 
operation  is  sometimes  justifiable  in  those 
cases  in  which  a  patient  intends  going  to  some 
country  Adhere  a  sufficiently  skilled  surgeon 
could  not  be  obtained  to  operate  if  the  occasion 
arose. 

(2)  The  recurrence  of  polypi  and  granulations 
within  the  tympanic  caAaty  in  the  upper  pos- 
terior quadrant.  (3)  The  presence  of  chole- 
steatoma. (4)  Fistula  of  the  bony  walls  of  the 
mastoid  process.  (5)  Recurrent  attacks  of 
giddiness,  nausea,  and  headaches  radiating  up 
the  affected  side,  these  being  symptoms  of  the 
retention  of  pus  within  the  antrum  or  mastoid. 
(6)  Stenosis  of  the  external  meatus,  preventing 
free  drainage,  with  periodical  symptoms  of 
retention  of  the  purulent  discharge.  (7)  Facial 
paralysis — this  may  mean  either  that  there  is 
bone  disease  around  the  facial  canal,  or  that 
the  inflammatory  process  has  spread  through 
the  Fallopian  canal  towards  the  inner  ear.  (8) 
Tuberculosis  of  the  middle  ear.  If  the  patient's 
condition  permits  of  it  the  complete  operation 
should  always  be  done,  in  order  to  remove  all 
the  diseased  bone.  (9)  In  acute  inflammation 
of  the  mastoid  process  occurring  in  the  course 
of  chronic  middle-ear  suppuration.  (10)  Intra- 
cranial suppuration.  The  mastoid  operation 
should  be  performed  as  the  first  stage  of 
the  operation,  since  otitic  intracranial  suppura- 
tion   always    has    origin    by  contiguity   from 


the  primary  focus.  (11)  Internal  ear  disease. 
During  the  course  of  mastoid  disease  the  patient 
may  get  marked  attacks  of  giddiness,  accom- 
panied by  vomiting  and  lateral  nystagmus, 
most  marked  towards  the  affected  side.  This 
is  due  to  an  irritative  lesion  mthin  the  labyrinth, 
frequently  to  a  fistula  of  the  external  semi- 
circular canal.  The  complete  operation  is 
usually  sufficient.  In  any  case,  if  the  internal 
ear  has  to  be  exposed  the  complete  mastoid 
operation  is  the  first  stage  of  the  operation. 

The  complete  mastoid  operation  should  not  be 
attempted  except  by  an  expert.  Unless  all  the 
bone  is  thoroughly  removed  a  successful  result 
A^ill  not  be  obtained.  To  remove  all  this  bone  is 
often  a  matter  of  difficulty,  and,  unless  in  expert 
hands,  of  considerable  danger  to  the  patient. 

The  chief  difficulties  and  dangers  of  the  mas- 
toid operation  are  injury  to  (1)  the  facial  nerve, 
(2)  the  external  semicircular  canal,  (3)  the  dura 
mater  of  the  middle  fossa  and  (4)  the  lateral  sinus. 

The  complete  mastoid  operation  necessitates 
entire  removal  of  the  posterior  wall  of  the 
auditory  canal  do-oTi  to  the  level  of  the  facial 
nerve  and  external  semicircular  canal  at  its 
innermost  point.  In  some  cases  part  of  the  floor 
of  the  auditory  canal  has  also  to  be  removed, 
and  in  every  case  also  the  overhanging  outer 
wall  of  the  attic. 

Operation.  The  stages  of  the  operation 
consist  in  first  performing  Schwartze's  opera- 
tion, but  if  the  operator  be  very  experienced 
he  can  chisel  directly  into  the  auditory  canal 
without  doing  this.  Supposing  Schwartze's 
operation  be  done,  the  next  stage  is  to  pass 
a  bent  probe  or  seeker  through  the  aditus 
into  the  tympanic  cavity.  Whilst  leaving  it 
in  this  position,  all  the  posterior  wSiW  can  be 
removed  superficial  to  it,  the  facial  nerve  lying 
below  its  level.  The  outer  wall  of  the  attic 
is  next  removed,  so  that  the  roof  of  the  middle 
ear  and  antrum  form  a  smooth  continuous 
surface.  Any  granulations  within  the  ear  are 
gently  curetted  away,  and  the  malleus  and 
incus,  if  present,  are  also  removed.  I  do  not 
believe  in  leaving  the  malleus  and  incus.  It 
is  a  fallacy  to  suppose  this  improves  the  hearing. 
If  it  does  do  so,  it  means  the  complete  opera- 
tion should  never  have  been  performed,  as 
Schwartze's  operation  would  have  been  suffi- 
cient. If  there  are  any  granulations  AA^thin 
the  ear  or  any  disease  about  the  ossicles 
themselves,  even  if  all  discharge  ceases  after 
the  complete  operation,  the  post-suppurative 
adhesions  in  the  tympanic  cavity  Avill  bind  down 
the  ossicles  so  closely  that  hearing  Avill  be 
rendered  Avorse  than  it  Avould  other\A-ise  have 
been  if  these  bones  had  been  removed. 

The  final  stage  of  the  operation  is  to  form  a 
flap  of  the  fibrous  portion  of  the  auditory  canal. 
The  edge  of  the  post-aural  skin  Avound  should 
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then  be  sutured,  and  the  ear  packed  from  the 
front.  Under  the  following  circumstances  the 
posterior  incision  should  be  left  open,  so  that 
the  wound  cavity  may  be  packed  from  behind 
as  well  as  in  front. 

1.  If  there  is  an  abscess  over  tlie  mastoid 
process. 

2.  If  there  is  extensive  disease  of  the  bone, 
necessitating  exposure  of  the  dura  mater  and 
lateral  sinus. 

3.  When  there  is  bone  disease  of  the  anterior 
and  inferior  part  of  the  tympanic  cavity. 

After-treatment  consists  in  regularly  packing 
the  ear  with  sterilized  gauze,  the  first  dressing 
usually  being  necessary  on  the  third  day,  and 
then  as  frequently  as  may  be  necessary.  In  a 
straightforward  case  skin  grows  in  over  the 
wound  surface  so  that  complete  healing  takes 
place  within  tAvo  months.  After  the  tenth  day 
the  stitches  can  be  removed  from  the  posterior 
skin  incision,  and  the  patient  is  then  able  to  go 
about  and,  in  case  of  urgency,  to  attend  to  his 
business. 

Some  advocate  skin-grafting.  Personallv  I 
have  had  better  results  Avithout  it.  The  chief 
reasons  for  failure  of  heahng  after  the  com- 
plete operation  are :  (1)  incomplete  removal 
of  all  the  diseased  bone,  (2)  patency  of  the 
Eustachian  tube  owing  to  its  mucous  membrane 
not  having  been  thoroughly  curetted  away, 
(3)  faulty  after-treatment. 

The  after-treatment  is  as  important  as  the 
operation.  The  ear  should  be  thoroughly 
inspected  at  each  dressing.  Any  exuberant 
granulations  should  be  touched  with  chromic 
or  trichloracetic  acid,  or  if  necessary  removed 
with  a  curette.  The  recurrence  of  granulations 
means  underlying  bone  disease,  probably  a 
small  spicule,  on  the  exfoliation  of  which  healing 
wiU  at  once  take  place. 

Hearing  after  the  Operation.  This  depends 
upon  the  condition  of  the  ear  before  the  opera- 
tion. If  there  is  very  marked  deafness,  due 
partially  to  internal-ear  deafness  (such  as  after 
scarlet  fever),  no  increase  of  hearing  power  will 
occur.  I  consider  twelve  feet  off  for  conversa- 
tion a  good  average.  In  many  cases  one  gets 
oven  better  results.  Sometimes,  indeed,  the 
hearing  becomes  almost  normal.  In  these 
cases  although  there  has  been  almost  complete 
deafness  before  the  operation,  this  has  been  due 
to  the  middle  ear  being  filled  up  with  granula- 
tions, on  removal  of  Avhich,  if  no  adhesions  occur, 
the  stapes  once  more  is  able  to  vibrate  freely  in 
the  fenestra  ovalis. 

Complications.  Within  two  daj'S  after  the 
operation  the  patient  should  be  practically  well 
as  regards  his  general  health.  The  onset  of 
facial  paralysis  occurring  not  immediately 
after  the  operation  is  traumatic,  from  aaIucIi 
the  patient  will  soon  recover.     Facial  paralysis 


occurring  in  addition  with  other  symptoms, 
such  as  vomiting,  nystagmus  and  internal-ear 
deafness,  means  that  the  labyrinth  has  become 
infected,  probably  from  too  violent  curetting. 
This  may  end  in  meningitis.  Subnormal  tem- 
perature, slow  pulse  and  drowsiness  is  sug- 
gestive of  an  intracranial  suppuration  which 
has  existed  for  some  time  and  Av^hich  the 
concussion  due  to  chiselling  during  the  operation 
has  aggra Abated. 

Rigors,  and  other  symptoms  of  septicaemia, 
point  to  involvement  of  the  lateral  sinus ;  photo- 
phobia, pyrexia,  mental  irritation,  and  A-omit- 
ing  to  meningitis.  Fortunateh'  it  is  extremely 
rare  to  see  such  complications  after  the  complete 
mastoid  operation,  but  the  practitioner  must 
always  be  on  the  look-out  for  such  possibilities, 
especially  if  the  couA'alescence  of  the  patient 
after  the  operation  does  not  take  a  normal 
course.  H.  T. 

INTRACRANIAL    COMPLICATIONS    OF 
OTITIS    MEDIA 

Bacterial  iuA'asion  of  tlie  brain  and  its 
membranes  is  an  CA-er-present  danger  in  sup- 
purative disease  of  the  ear  and  mastoid  cells. 
It  may  superA-ene  upon  acute  inflammation  of 
these  parts,  but  more  commonly  folloAAs  chronic 
disease  Avhere  carious  bone  is  present.  Acute 
local  symptoms  grafted  upon  chronic  disease  of 
the  middle  ear  commonly  precede  the  intra- 
cranial complications.  This  circumstance  pro- 
A-ides  difficulties  in  diagnosis,  because  many  of 
the  symptoms  of  intracranial  extension  maA'  be 
present  and  due  to  the  local  acute  condition 
alone.  Thus  headache,  A'omiting,  and  A'ertigo 
may  be  produced  by  labyrinthine  disease. 

The  intracranial  comphcations  may  be  grouped 
under  four  headings — 

1.  Extradural  abscess. 

2.  Meningitis. 

3.  Sinus  thrombosis. 

4.  Cerebral  and  cerebellar  abscess. 

It  is  to  be  noted  that  more  than  one  of  these 
comphcations  is  commonly  present  at  the  same 
time,  for  example,  a  generalized  meningitis  and 
sinus  thrombosis. 

1.  Extradural  Abscess. — In  these  cases  the  pus 
lies  outside  the  dura  mater,  usually  in  close 
contact  A\  ith  the  diseased  bone.  The  commonest 
situation  is  in  or  near  the  lateral  sinus  groove. 
These  abscesses  present  fcAv  special  signs  by 
AAhich  they  can  be  recognized,  and  are  most 
often  encountered  accidentally  during  a  com- 
plete mastoid  operation  undertaken  for  the 
relief  of  acute  symptoms.  The  presence  of  such 
an  abscess  may  be  suspected  if,  in  the  absence 
of  definite  symptoms  of  sinus  thrombosis,  a 
localised  area  of  acute  tenderness  and  oedema 
is  discovered  behind  the  posterior  limits  of  the 
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mastoid  process.  Optic  neuritis  is  present  in 
a  certain  number  of  these  cases,  even  Mhen 
unaccompanied  by  intradural  complications. 
It  is  probable  that  this  is  evidence  of  increased 
intracranial  pressure  due  to  excess  of  cerebro- 
spinal fluid,  the  so-called  ''  meningitis  serosa." 
The  treatment,  which  is  urgently  called  for, 
consists  of  the  free  removal  of  bone  over 
the  extradural  collection  of  pus,  as  well  as  the 
complete  mastoid  operation. 

2.  Meningitis. — Suppurative  meningitis  origin- 
ating from  disease  of  the  middle  ear  proves  fatal 
in  the  great  majority  of  cases. 

The  clinical  features  are  those  of  an  acute 
septic  illness  comphcated  with  increased  intra- 
cranial pressure,  together  with  irritative  oi' 
paralytic  affections  of  the  central  nervous 
system.  The  sj-mptoms,  therefore,  wliich  make 
up  the  clinical  picture  are  fever,  headache, 
vomiting,  optic  neuritis,  irritability  and  photo- 
phobia ;  unequal  pupils  and  squint ;  retraction 
of  the  head,  rigidity  of  the  limbs,  and  con- 
vulsions. Later,  as  the  intracranial  pressure 
increases,  stupor  supervenes,  and  the  patient 
passes  into  a  state  of  coma.  Lumbar  puncture 
yields  a  fluid,  under  pressure,  which  is  turbid 
and  contains  polymorphonuclear  leucocytes  and 


micro-organisms. 


Treatment.  Repeated  lumbar  puncture  has 
occasionally  been  followed  by  good  results. 
Attention  must  of  course  be  paid  to  the  opening 
up  and  disinfection  of  the  primary  focus  in  the 
middle  ear  and  mastoid  process.  The  operation 
of  sub-temporal  decompression  and  drainage 
of  the  subarachnoid  space  has  occasionally 
been  followed  by  recovery.  If  the  causative 
organism  has  been  identified,  vaccine  or  serum 
treatment  may  be  instituted. 

3.  Sinus  Thrombosis. — The  lateral  sinus,  being 
in  close  relation  with  the  diseased  bone,  readily 
becomes  the  seat  of  a  phlebitis  and  septic 
thrombosis.  Extension  occasionally  takes  place 
along  the  petrosal  sinuses  to  the  cavernous 
sinus,  a  complication  which  is  recognized  hy 
proptosis  and  ophthalmoplegia,  first  on  one 
side  and  rapidly  extending  to  the  opposite  side. 
Headache  and  vomiting  are  usually  present, 
and  in  many  cases  optic  neuritis  is  also  noted. 
Oedema  and  tenderness  over  the  sinus  and 
tenderness  along  tlie  course  of  the  internal 
jugular  vein  are  also  commonly  found,  and  in 
some  instances  the  cord-like  thrombosed  internal 
jugular  vein  can  be  felt.  But  the  outstanding 
features  are  the  symptoms  of  pyaemia  which 
sooner  or  later  make  their  appearance,  namely 
rigors,  profuse  sweating  and  signs  of  metastatic 
nbscesses. 

Immediate  operation  offers  the  only  chance  of 
recovery.  The  first  step  is  to  ligature  the  in- 
ternal jugular  vein  in  the  neck,  so  as  to  prevent 
the  further  entrance  of  fragments  of  septic 
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clot  into  the  circulation.  This  is  followed  by 
the  complete  mastoid  operation,  and  the  bony 
opening  is  continued  backwards  so  as  to  expose 
the  lateral  sinus  as  far  back  as  the  torcular. 
The  sinus  is  then  opened  and  the  septic 
clot  evacuated.  Should  haemorrhage  occur  the 
central  end  of  the  sinus  must  be  plugged,  and 
the  Avound  should  be  left  open  so  as  to  allow 
of  frequent  syringing  and  thorough  drainage, 
A'accine  or  serum  treatment  may  be  employed. 
Any  accessible  metastatic  foci  of  suppuration 
must  be  promptly  dealt  with  (see  Pyaemia). 

4.  Cerebral  Abscess.  —  As  a  complication  of 
middle-ear  disease  abscess  of  the  brain  is  most 
common  in  the  temporo-sphenoidal  lobe,  and 
next  to  that  in  the  cerebellum.  In  a  series 
of  cases  treated  at  St.  Thomas's  Hospital  the 
abscess  was  situated  thirty-two  times  in  the 
temporal  lobe,  thirteen  times  in  the  cerebellum, 
and  three  times  in  both.  In  these  cases  other 
complications  were  present  as  follows  :  sinus 
thrombosis  six,  extradural  abscess  three,  and 
meningitis  ten.  The  abscess  is  most  commonly 
situated  close  to  the  diseased  bone.  In  the 
case  of  the  cerebrum  it  usually  overlies  the  roof 
of  the  tympanum  or  antrum,  and  in  the  case 
of  the  cerebellum  it  most  often  lies  in  the 
anterior  part  of  the  lateral  lobe. 

The  symptoms  of  cerebral  abscess,  as  it  most 
commonly  occurs  in  this  connection,  are  those 
of  increased  intracranial  pressure,  together  with 
certain  localising  signs.  The  temperature  is 
very  variable.  In  the  more  acute  cases  it 
may  be  high,  but  in  the  less  acute  cases  it  is 
raised  httle,  if  at  all.  above  the  normal.  The 
signs  of  increased  intracranial  pressure  are 
headache,  vomiting,  optic  neuritis,  slow  pulse, 
and  drowsiness  passing  gradually  into  coma. 
Of  the  localising  symptoms  of  temporo- 
sphenoidal  abscess  the  most  prominent  is  weak- 
ness or  paralysis  of  the  opposite  side  of  the  body. 
WTien  the  abscess  is  left-sided,  word-deafness 
may  be  prasent.  There  is  also  a  characteristic 
slowTiess  of  cerebration  which  is  of  great  import- 
ance. The  patient  both  hears  and  understands 
questions,  but  takes  a  long  time  to  answer; 
when  he  does  so  he  gives  a  correct  answer. 
This  state  must  not  be  mistaken  for  aphasia. 

In  addition  paralysis  of  the  third  cranial 
nerve  is  frequently  present. 

Among  the  symptoms  of  cerebellar  abscess 
are  to  be  noted  a  staggering  gait,  with  a  tendency 
to  fall  towards  the  side  of  the  lesion ;  inco- 
ordination, giddiness,  occipital  headache ;  re- 
traction of  the  head,  which  is  inclined  towards 
the  shoulder  on  the  same  side  as  the  abscess, 
and  nj^stagmus.  Weakness  of  the  limbs  on  the 
same  side  of  the  body  may  occur,  and  the  deep 
reflexes  tend  to  be  diminished.  The  respiration 
may  be  increasingly  slowed  until,  unless  relief  of 
the  pressure  is  afforded,  it  ceases  altogether. 
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Treatment.  The  primary  source  of  infection 
is  first  dealt  with  by  performing  the  complete 
mastoid  operation.  The  bony  opening  is  then 
extended  so  as  to  expose  the  middle  or  posterior 
fossa,  according  to  the  situation  of  the  abscess. 
The  dura  mater  sometimes  presents  a  yellowish 
appearance  in  the  neighbourhood  of  the  abscess, 
and  if  the  pus  hes  close  beneath  it  may  be 
deeply  congested  or  even  gangrenous  and 
sloughy.  The  dura  is  to  be  opened  as  close  to 
the  supposed  site  of  the  abscess  as  possible, 
and  an  incision  made  into  the  brain  substance 
with  a  scalpel:  Exploration  with  a  trocar  and 
cannula  is  fallacious  and  is  not  to  be  recom- 
mended. The  abscess  having  been  found,  a 
finger  should  be  gently  thrust  into  the  cavity 
so  as  to  enlarge  the  opening  sufficiently,  and  a 
rubber  drainage  tube  inserted  and  fixed  in  place 
bv  a  stitch  passed  through  the  dura  mater. 

P.  W.  G.  S. 

DISEASES  OF  THE  INTERNAL  EAR 

Deafness  of  Internal  Ear  origin  may  be  of 
any  grade.  When  deafness  is  total,  it  is  always 
labyrinthine,  and  is  usually  associated  with 
some  loss  of  function  in  the  vestibular  section 
of  the  labyrinth.  Such  deafness  may  be 
recognized  by  the  following  features — 

Deafness  for  High  Tones. — The  patient  camiot 
hear  shrill  sounds,  such  as  the  squeak  of  a  bat 
of  even  of  a  mouse.  The  exact  degree  of  the 
■condition  may  be  ascertained  by  a  Galton's 
whistle.  The  note  of  a  C^,  or  better  C^ 
tuning-fork  is  lost  early.  For  the  same  reason 
the  watch-tick  is  relatively  badly  heard  com- 
pared with  the  voice  in  a  quiet  room. 

Loss  of  Perception  through  the  Cranial  Bones. — 
The  note  of  a  tuning-fork  of  medium  pitch 
(C^  or  C"^),  placed  on  the  mastoid  is  lost  by  the 
patient,  whUe  it  can  still  be  heard  on  the  mastoid 
of  a  normal  person.  Except  in.  high  grades  of 
labyrinthine  deafness  the  tuning-fork  can  be 
heard  by  the  patient  at  the  external  auditory 
meatus  after  he  has  lost  it  on  the  mastoid 
(positive  Rinne  reaction).  The  loss  of  percep- 
tion through  the  cranial  bones  is  made  more 
evident  by  blocking  both  the  patient's  ear  and 
that  of  the  investigator  firmly  by  the  finger, 
thus  eliminating  the  effects  of  any  concurrent 
middle-ear  deaf ness  (absolute  bone-conduction). 

Total  deafness  in  one  ear  is  often  overlooked, 
the  fork  on  the  mastoid  of  the  deaf  side  being 
heard  across  the  base  of  the  skull  in  the  opposite 
ear  and  referred  to  the  deaf  ear.  Total  loss  of 
perception  can  be  demonstrated  by  the  help  of 
Barany's  noise  producer  in  the  sound  ear; 
when  this  is  applied  the  fork  is  no  longer 
perceived  at  all  on  the  affected  mastoid. 

Generally,  the  subjects  of  deafness  of  internal- 
ear  origin  hear  badly  in  a  noise,  and  have  great 


difficulty  in  hearing  in  mixed  conversation. 
In  a  quiet  room  they  often  hear  surprisingly 
well.  They  are  very  little  helped  by  raising 
the  voice,  and  camiot  hear  the  telephone.  They 
hear  deep  voices  better  than  high-pitched  ones. 

Causation.  Labyrinthine  deafnesses  may  be 
divided  in  their  origin  into  those  due  to  middle- 
ear  suppuration  Avith  secondary  infection  of 
the  labyrinth,  and  those  due  to  non-infective 
conditions  of  the  labyrinth. 

Labyrinthine  Deafness  associated  with  Middle- 
ear  Suppuration  may  be  partial  or  total.  The 
partial  cases  are  due  to  blocking  of  the  round 
\vindow,  to  secondary  degenerative  changes  in 
the  cochlea,  or  to  mild  inflammation  in  the 
cochlea  of  a  non-suppurative  variety  (serous 
labyrinthitis).  In  serous  labyrinthitis  vertigo 
is  present  at  the  onset,  with  the  deafness. 
Deafness  of  this  origin  is  not  infrequently 
found  in  cases  in  which  all  active  middle-ear 
suppuration  has  ceased,  as  in  long-standing  deaf- 
ness which  is  being  rendered  more  evident  by 
advancing  age.  Total  deafness  in  a  case  of 
middle-ear  suppuration  is  presumptive  evidence 
of  pyogenic  invasion  of  the  labj^rmth,  to  be 
confirmed  by  total  loss  of  function  in  the  vesti- 
bule and  canals  on  the  same  side.  In  a  con- 
siderable proportion  of  the  cases  of  spontaneous 
facial  paralysis  which  occur  in  the  course  of 
chronic  otorrhoea,  there  will  be  found  to  be 
total  deafness,  together  with  loss  of  function  of 
the  vestibule  and  semicircular  canals,  due  to 
general  infection  of  the  labyrinth.  It  is  rare  for 
healing  to  take  place  in  an  infected  labyrinth 
except  after  dramage  by  operation ;  the  radical 
mastoid  operation  is  inadequate  for  the  cure 
of  these  cases,  and  the  lack  of  appreciation  of 
this  is  the  cause  of  a  proportion  of  failures  to 
effect  the  drying  up  of  a  discharge  after  the 
radical  operation.  Occasionally,  however,  the 
infected  labyrinth  becomes  obliterated  by  bone 
and  healing  takes  place. 

Labyrinthine  Deafness  without  Middle-ear  Sup- 
puration may  be  due  to  a  variety  of  causes.  In 
most  cases  there  is  nothing  in  the  appearances 
of  the  membrane  to  enable  a  differential  diag- 
nosis to  be  made  by  its  inspection. 

(a)  Family  Degenerative  Deafness  develops 
slowly  as  a  pure  labyrinthine  affection;  it 
usually  begins  to  be  obvious  during  the  thu'd 
decade,  and  may  advance  steadily  or  may 
become  arrested.  It  never  becomes  total. 
Under  physical  or  mental  strain,  or  in  severe 
illness,  it  is  apt  to  make  rapid  progress.  It  is 
a  true  hereditary  condition,  and  is  not  to 
be  confused  with  the  deafness  of  families  who 
have  been  allowed  to  grow  up  with  untended 
adenoids.  The  membranes,  unless  through  acci- 
dental conditions,  are  normal.  Some  members 
of  a  family  may  have  otosclerosis,  wliile  others 
manifest  this  degenerative  family  deafness. 
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(6)  In  a  large  proportion  of  cases  of  oto- 
sclerosis in  the  lat^r  stages,  and  in  some  from 
the  very  beginning,  there  is  associated  with  the 
characteristic  middle-ear  deafness  a  labj'rinthine 
element  which  may  overshadow  in  importance 
the  fundamental  condition.  It  will  be  detected 
without  difficulty  by  the  usual  tests.  Its 
importance  is  mainly  prognostic,  its  occurrence 
diminishing  the  chances  of  spontaneous  arrest 
of  the  progress  of  the  disease. 

A  secondary  labjrrinthine  deafness  is  also 
often  found  in  the  later  stages  of  chronic 
catarrhal  deafness  with  middle-ear  reactions. 

(c)  The  Deafness  of  Old  Age  is  commonly 
labyrinthine  in  type,  and  depends  on  arterio- 
sclerotic changes  in  the  vessels  of  the  cochlea. 
A  general  arteriosclerosis  is  usually  obvious. 

(d)  Syphilitic  Deafness  occurs  both  in  the 
acquired  and  in  the  inherited  form  of  disease. 
Acquired  syphilis  is  the  commonest  cause  of 
labyrinthine  deafness  of  high  grade  in  adults 
up  to  middle  age.  Its  onset  is  rapid,  and  it 
may  be  accompanied  by  vertigo.  An  almost 
total  deafness  may  result.  In  inherited  syphilis 
the  onset  is  usually  between  the  ages  of  ten  and 
fifteen ;  the  loss  of  hearing  is  severe,  and  there 
is  associated  loss  of  function  in  the  posterior 
labjTiath.  A  concurrent  interstitial  keratitis 
is  very  common.  In  all  cases  of  doubt,  whether 
in  acquired  or  congenital  cases,  a  Wassermann 
reaction  should  be  carried  out. 

(e)  Toxic  Deafness  due  to  quinine  and  sali- 
cylates is  occasionally  met  vnth.  It  is  of 
labyrinthine  type.  That  due  to  salicylates 
generally  disappears  rapidly  when  the  drug  is 
discontinued;  that  caused  by  quinine  is  often 
in  part  permanent.  Both  are  accompanied  by 
tinnitus.  The  heavy  abuse  of  tobacco  may  also 
bring  about  a  labyrinthine  deafness,  generally 
temporary. 

(/)  Labyrinthine  Deafness  due  to  the  cumula- 
tive effects  of  vasomotor  spasm  is  often  found 
in  those  cases  of  paroxysmal  vertigo  due  to  this 
cause.     See  later  under  "  Vertigo." 

(g)  Congenital  Deafness  is  sometimes  due  to 
maldevelopment  of  the  internal  ear.  In  these 
cases  there  may  be  associated  deformity  of  the 
middle-ear  tract  and  of  the  external  ear.  In 
the  majority  of  cases  congenital  deafness  is 
probably  central  in  origin. 

Treatment  of  labyrinthine  deafnesses  is  in 
the  nature  of  things  unsatisfactory.  Damage 
to  the  cochlea  of  any  standing  is  incurable ; 
recent  inflammatory  changes  in  the  cochlea 
occasionallj^  undergo  partial  resolution,  with 
improvement  in  hearing.  It  is  exceedingly 
doubtful  whether  any  form  of  local  treatment  is 
ever  of  any  help  in  securing  improvement  which 
would  not  have  occurred  without  interference. 
It  is  thus  of  great  importance  that  the  diagnosis 
should  be  correctly  made,  so  that  the  patient's 


time  and  the  doctor's  credit  should  not  be 
wasted  in  a  hopeless  endeavour.  The  effort 
to  preserve  hearing  from  further  loss  is,  however, 
of  great  importance.  Here  treatment  is  for 
the  most  part  general.  Care  in  diet,  a  healthy 
life  free  from  strain  and  anxiety,  the  avoidance 
of  pregnancy  in  women,  stoppage  of  lactation 
where  this  is  going  on,  and  searching  out  and 
remedying  aU  causes  of  chronic  toxaemia  are  of 
the  greatest  value.  It  is  the  author's  belief 
that  intestinal  and  oral  sepsis  are  responsible 
for  a  large  number  of  cases  of  labyrinthine 
deafness.  Under  improved  general  conditions 
and  tonics  the  functional  condition  of  many 
patients  with  labyrinthine  deafness  improves 
considerably.  It  is  of  great  importance  that 
the  patient  should  be  given  as  encouraging  a 
prognosis  as  possible.  Mental  depression  and 
obsession  with  the  idea  of  hopeless  deafness 
produce  the  worst  effects.  Much  needless 
unhappiness  is  caused  by  pessimistic  frankness. 

The  traditional  local  treatment  of  labyrinthine 
deafness  is  by  counter-irritation  over  the 
mastoid.  It  can  at  least  do  no  harm.  Either 
iodine  or  Spanish  fly  may  be  used,  the  skin 
being  kept  slightly  sore  for  several  weeks.  In 
syphilitic  cases  treatment  by  mercury  and 
iodide  should  on  general  grounds  be  resumed 
if  it  has  been  suspended.  It  is  held  with  some 
probability  that  the  use  of  salvarsan  in  recent 
syphilitic  deafness  may  cause  an  arsenical 
neuritis  of  the  auditory  nerve  and  only  make  the 
condition  worse.  The  writer  has  seen  good 
result  from  the  use  of  salvarsan  in  syphilitic 
deafness  only  very  occasionally  :  he  does  not 
recommend  the  use  of  pilocarpine  in  these 
cases. 

The  treatment  of  the  cases  of  labyrinthine 
deafness  with  middle-ear  suppuration  is  on  an 
entirely  different  footing.  The  deafness  is 
equally  incurable,  but  where  there  is  evidence 
of  general  infection  of  the  labyrinth  we  have  one 
of  the  clearest  of  all  the  indications  for  opera- 
tion. Patients  in  this  condition  run  a  continued 
risk  of  grave  intracranial  accidents,  those  char- 
acteristic of  the  condition  being  meningitis  and 
cerebellar  abscess.  The  treatment  is  by  radical 
mastoid  operation  combined  with  vestibulotomy. 
Complete  healing  of  the  infected  labyrinth  almost 
invariably  results,  the  after-course  being  that 
of  an  ordinary  radical  mastoid  operation.  The 
special  risks  of  the  operation  are  very  small ; 
they  are  of  facial  paralysis  and  meningitis.  In 
skilled  hands  the  nerve  runs  very  little  danger 
even  of  temporary  damage.  In  the  author's 
cases  the  mortality  has  been  between  two  and 
three  per  cent,  from  meningitis. 

Tinnitus  is  a  troublesome  accompaniment  of 
partial  labyrinthine  deafness,  of  whatever  origin. 
It  can  be  best  controlled  by  the  use  of  hj^dro- 
bromic  acid  (haK-drachm  doses  of    the  dilute 
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acid  with  ten  grains  of  ammonium  bromide) 
given  steadily ;  in  some  cases  the  tinnitus  seems 
to  be  permanently  reHeved  by  such  a  course. 
With  the  advance  of  the  labyrinthine  condition 
the  tendency  is  for  the  tinnitus  to  die  out. 

Labyrinthine  Vertigo. — Both  in  suppurative 
and  in  non-suppurative  conditions  of  the  ear 
vertigo  of  labyrinthine  origin  is  common.  The 
condition  is  never  a  constant  one,  but  always 
more  or  less  paroxysmal;  the  sensation  is 
definitely  one  of  rotation  in  the  majority  of 
cases,  either,  as  is  common,  in  a  horizontal 
plane,  or  more  rarely  in  a  vertical  or  oblique 
plane.  Either  the  subject  or  objects  may 
appear  to  rotate,  according  as  the  position  of 
the  assumed  fixed  point  lies  external  to  or 
within  the  subject.  A  mere  sensation  of  un- 
certainty or  of  the  wavering  of  objects  is  not 
vertigo,  and  when  of  labyrinthine  origin  is  the 
result  of  past  destruction  or  impairment,  not 
of  present  irritation.  The  paroxysms  of  vertigo 
are  sudden,  often  of  great  violence,  causing  the 
patient  to  fall  or  to  grasp  hold  of  things  to 
prevent  a  fall ;  they  are  followed  by  vomiting 
in  most  cases,  and  may  last  from  a  few  minutes 
to  several  hours.  There  is  no  loss  of  conscious- 
ness. LabjTinthine  vertigo  must  be  diagnosed 
from  epilepsy,  neurosis,  ocular  vertigo,  '  bilious- 
ness," from  eighth-nerve  tumour,  and  from 
cerebellar  disease,  tumour  or  abscess.  The 
diagnosis  is  often  difficult.  The  epileptic  falls, 
but  loses  consciousness ;  there  may  be  tongue- 
biting  and  passage  of  urine.  In  some  cases  of 
petit  mal,  however,  a  temporary  vertigo  is  the 
form  which  the  seizure  takes.  Rarely  has  there 
at  no  time  been  a  major  fit.  The  patient's 
memory  of  the  seizure  is  defective.  The 
neurotic  complains  of  swimminess  and  inde- 
finite sensations  rather  than  of  true  vertigo ; 
the  associated  auditory  changes  may  be  absent. 
Ocular  vertigo  is  also  indefinite,  and  there  is 
complaint  of  eye-fatigue,  and  generally  astig- 
matism. In  a  bilious  attack  the  onset  is 
gradual,  nausea  or  headache  precedes  the  attack 
of  giddiness,  there  are  visual  spectra,  vomiting 
brings  relief.  In  intracranial  tumour  symptoms 
of  pressure,  headache,  optic  neuritis,  vomiting 
independent  of  giddiness  may  be  expected. 

The  causes  of  labyrinthine  vertigo  may  be 
grouped  as  Infective  and  Non -infective.  The 
Infective  examples  are  almost  always  associated 
with  chronic  middle-ear  suppuration,  rarely 
with  recent  acute  otitis  media.  Vertigo  under 
these  conditions  may  be  due  to  mere  superficial 
infection  of  the  bony  labyrinthine  capsule,  to 
perforation  of  the  capsule  without  infection  of 
the  cavity  of  the  labyrinth,  or  to  invasion  of 
its  interior  with  partial  or  complete  destruction 
of  the  membranous  labyrinth.  In  the  two 
former  cases  we  have  to  deal  wdth  a  still  function- 
ally intact  organ,  in  the  latter  with  impaired  or 


completely  lost  function.  The  differentiation 
of  these  conditions  may  require  the  greatest 
care  and  experience  to  carry  out  properly.  The 
essence  of  the  tests  applied  is  the  estimation 
of  the  degree  of  response  yielded  to  measured 
stimulation  of  the  internal  ear,  first  as  regards 
the  cochlea,  then  as  regards  the  posterior 
section  of  the  labyrinth.  For  the  former  we 
employ  the  various  tuning-fork  tests  with 
Barany's  noise-producer,  for  the  latter  the 
appropriate  stimuli  are  furnished  by  rotation 
and  the  application  of  heat  and  cold  to  the  wall 
of  the  vestibule.  Electrical  stimulation  has 
not  so  far  proved  of  value.  The  occurrence  of 
vertigo  in  connection  with  suppurative  middle- 
ear  processes  is  a  serious  warning  of  the  advis- 
ability of  operation ;  it  may  be  the  signal  of  the 
urgent  need  for  surgical  interference.  The 
extent  of  the  operation,  and  in  particular 
I  w^hether  it  is  to  include  the  opening  and  drainage 
I  of  the  internal  ear,  must  be  determined  by  the 
j  results  of  testing  in  the  individual  case.  In 
general,  whei'e  there  is  evidence  of  diffuse 
infection  of  the  labyrinth,  that  labyrinth  ought 
to  be  drained,  unless  the  labyrinthitis  is  mild 
and  the  loss  of  function  incomplete.  Where 
the  mischief  is  confined  to  the  parts  outside 
the  membranous  labyrinth,  a  radical  mastoid 
'  operation  will  prove  sufficient. 

The  two  most  important  conditions  of 
labyrinthine  infection  are  Acute  Diffuse 
Labyrinthitis  and  Chronic  Diffuse  (so-called  La- 
!  tent)  Labyrinthine  Infection.  In  Acute  Diffuse 
]  Labyrinthitis  there  is  sudden  vertigo,  pain  in 
,  the  ear  and  head,  vomiting,  and  fever.  For  a 
time  the  patient  is  entirely  incapable.  There 
{  is  violent  spontaneous  nystagmus.  The  special 
danger  of  this  stage  is  meningitis.  In  Chronic 
Diffuse  Labyrinthine  Infection  there  may  be  no 
symptoms  complained  of  in  addition  to  the 
discharge,  which  is  always  present.  On  investi- 
gation there  is  found  total  deafness  in  the 
affected  ear,  combined  with  loss  of  all  labyrin- 
thine excitability  by  rotation  or  thermal 
stimuli.  These  patients  run  a  continued  risk 
of  any  of  the  usual  intracranial  complications, 
but  especially  of  cerebellar  abscess.  In  many 
cases  of  chronic  diffuse  infection,  however,  there 
is  still  vertigo  on  exertion  or  with  incautious 
movements  of  the  head.  Cases  of  chronic 
'  diffuse  labyrinthine  infection  should  be  sub- 
mitted to  an  operation  on  the  labyrinth  by 
which  healing  can  be  secured  and  the  risks 
terminated,  viz.  an  inferior  or  double  vesti- 
bulotomy as  the  case  may  require.  The  results 
of  operation  on  the  labyrinth  in  these  cases  are 
very  satisfactory,  the  ear  almost  always  be- 
coming completely  dry,  a  result  which  in  many 
cases  cannot  be  attained  by  any  means  short  of 
drainage  of  the  IaV)yrinth. 

Non-infective    Vertigo    of     Labyrinthine    Origin 
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may  be  caused  by  a  variety  of  conditions.  The 
attacks  are  paroxysmal,  but  there  may  be  more 
or  less  continued  unsteadiness.  The  group  of 
symptoms,  vertiso,  vomiting,  labyrinthine  deaf- 
ness, is  still  often  called  Meniere's  Disease.  It 
may  occur  in  the  advanced  stages  of  chronic 
middle-ear  catarrhs  with  secondary  changes 
in  the  labyrinth,  in  s\"philitic  labyrinthitis, 
(in  the  acquired  disease,  but  not  in  congenital 
cases),  in  arterio-sclerosis.  and  especially  in 
middle-aged  and  elderly  men,  often  in  the 
absence  of  raised  arterial  pressure,  apparently 
as  the  result  of  some  error  of  assimilation  or 
metabolism.  The  attacks  may  often  be  largely 
controlled  by  careful  dieting  and  the  adminis- 
tration of  blue  pill  and  potassium  iodide  for 
periods  of  about  three  weeks  at  a  time. 

Tinnitus  is  often  a  very  troublesome  symptom 
in  all  diseases  of  the  internal  ear.  The  under- 
lying condition  of  the  cochlea  must  of  course 
be  treated  where  this  is  possible.  The  symptom 
is  however,  often  amenable  to  direct  treatment, 
the  most  useful  drug  being  dilute  hydrobromic 
acid  in  doses  of  half  to  one  drachm,  combined 
with  ammonium  bromide.  Some  cases  are 
benefited  by  the  administration  of  minimal  doses 
of  quinine,  from  one-eighth  to  one-half  a  grain 
with  the  bromide.  On  no  account  should  cases 
of  tinnitus  with  labyrinthine  deafness  be 
treated  by  vibration  or  otomassage. 

Hearing  Aids  are  of  very  small  use  in  labyrin- 
thine deafness.  The  best  by  far  is  a  flexible 
speaking-tube.  The  voice  should  not  be  unduly 
raised  in  speaking  to  these  patients,  but  great 
care  should  be  taken  with  enunciation,  and  there 
should  be  plenty  of  tone  in  the  voice.  In  quiet 
surroundings  they  will  often  hear  fairly  well, 
when  they  are  completely  helpless  if  there 
is   any    confusion    of   noises   going   on. 

C.  E.  W. 

DISEASES    OF    THE    AURICLE 

Traumatic  Affections  (Haematoma  Auris). — 
This  effusion  between  the  cartilage  and  peri- 
chondrium may  occur  as  the  result  of  a  blow  or 
from  pressure,  as  in  boxing,  football,  etc.,  and 
is  common  in  the  insane — "'  the  insane  ear." 
In  the  last  case  a  peculiar  fact  is  that  the  left 
ear  is  more  commonly  or  earlier  affected  than 
the  right.  The  cause  in  the  "  insane  ear  "  is 
probably  degenerative  change  in  the  cartilage. 
The  haematoma  usually  appears  as  a  bluish-red 
swelling  on  the  anterior  surface  of  the  helix, 
which  may  increase  in  size  in  a  day  or  two.  It 
gives  rise  to  little  pain  and  usually  subsides 
without  suppuration.  After  disappearance  of 
the  haematoma  the  ear  may  become  permanently 
distorted — "  the  shrunken  ear.'" 

Treatment.  If  the  haematoma  is  increasing 
in  size  pressure  may  be  applied  against  the  skull 


by  means  of  a  pad  in  front  of  and  behind  the 
auricle.  The  prompt  apphcation  of  bhstering 
fluid  to  the  auricular  surface  is  said  to  avert 
effusion  and  minimize  distortion.  Other  treat- 
ment is  expectant. 

Incised  wounds,  tearing  from  traction  of 
ear-rings,  and  abscess  folloA\-ing  upon  piercing 
are  also  common. 

Malformations  (Congenital). — The  auricles  may 
be  represented  by  a  row  of  cartilaginous  or 
cutaneous  nodules  or  ridges,  with  or  without 
atresia  of  the  meatus,  or  the  helix  may  be  united 
to  the  tragus  in  a  ridge. 

Acquired  Malformations  result  chiefly  from 
perichondritis,  haematoma  auris  or  frostbite, 
or  ears  may  be  flattened  or  pushed  out  by 
caps. 

Treatment  is  by  plastic  operations  or  by 
fitting  an  artificial  ear. 

Cutaneous  Affections  (Eczema). — This  is  usually 
of  the  seborrhoeic  type,  and  associated  with 
seborrhoea  of  the  scalp.  It  may  be  very 
acute,  with  swelHng,  redness  and  weeping,  or 
occur  as  a  more  chronic  variety,  with  forma- 
tion of  crusts  and  fissures,  particularh'  at  the 
junction  of  auricle  and  head  and  in  the  fossa  or 
the  helix.  If  neglected  much  thickening  may 
result. 

Treatment.  In  the  acute  stage  only  soothing 
applications,  such  as  lead  lotions  or  a  protective 
powder,  should  be  used.  In  the  more  chronic 
forms  Lassar's  paste,  with  two  per  cent,  salicylic 
acid,  or  ointments  of  tar  and  sulphur  of  suitable 
strengths  may  be  prescribed. 

Impetigo  is  common  in  association  with 
otorrhoea.  It  is  readily  curable  ^\'ith  a  mercurial 
ointment. 

Herpes  may  affect  the  auricle ;  it  only  requires 
protection. 

Lupus  occurs  when  other  parts  of  the  face 
are  affected. 

Syphilis  occurs,  but  is  rare. 

Perichondritis  may  affect  the  auricle  primarily 
or  may  follow  furunculosis.  It  begins  as  a 
swelling  at  the  orifice  of  the  external  audi- 
tory meatus  resembling  a  boil,  which  spreads 
till  it  involves  the  whole  auricle  except  the 
lobule.  The  usual  sj^mptoms  of  acute  inflam- 
mation are  present  and  the  ear  stands  out  from 
the  head.  Suppuration  results  in  severe  cases, 
with  consequent  deformity  of  the  ear.  Ex- 
I  pectant  treatment  may  lead  to  resolution,  but 
if  pus  forms  early  incision  is  advisable  to  avoid 
extensive  necrosis  of  cartilage. 

New  Growths  (Simple).  —  The  commonest  is 
fibroma  of  the  lobule,  caused  by  ear-rings ; 
sebaceous  cysts,  angeiomata  and  dermoid  cysts 
also  occur. 

Malignant. — Epithelioma,  sarcoma  and  rodent 
ulcer  are  seen.  Treatment  is  that  of  new  growths 
elsewhere.        •  E.  P. 


Ill— DISEASES  OF  THE  THROAT,  NOSE 
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ADENOIDS  pinched-in  nose,  the  ill-marked  naso-labial  fold, 

the  drooping  eyelids  and  indrawn  inner  canthus, 

Adenoid    Vegetations    or    post-nasal    growths  and  the  stupid,  vacant  expression  of  the  face, 

are  the  names  given   to   hypertrophy   of   the  form  a  picture  which  is  characteristic.     This 

pharyngeal  tonsil.  so-called  "  adenoid  facies  "  is  probably  due  to 

The  term  "adenoids"  suggests  that  the  the  changes  which  have  occurred  as  a  result 
growths  are  multiple  and  distinct.  This  is  not  of  nasal  obstruction  from  babyhood ;  although 
the  case,  but  owing  to  this  mass  of  adenoid  some  authorities,  such  as  Francis  Warner, 
tissue  (which  is  situated  upon  the  vault  and  consider  that  the  high  arched  palate  and  con- 
posterior  wall  of  the  naso-pharynx)  being  split  tracted  upper  jaw  are  not  the  result  of,  but 
up  into  lobules,  these  lobules  are  usually  spoken  coexist  with,  adenoids,  and  are  signs  of  defective 
of  collectively  as  adenoids.  development.     The    appearance    of    stupidity 

As  a  rule  the  slight  amount  of  lymphoid  which  most  of  these  patients  present,  especially 
tissue  which  may  exist  in  the  post-nasal  space  ,  if  they  have  reached  the  stage  of  adolescence, 
at  birth  disappears  in  the  first  few  years  of  life,  !  is  partly  due  to  the  "  adenoid  facies,"  partly  to 

but  may  develop  to  such  an  extent  as  to  become  deafness,  and  partly  to  the  condition  known  as 

pathological.  "  aprosexia,"  Avhich  will  be  referred  to  later  on. 

In  the  majority  of  cases  hypertrophy  of  the  In  addition  there  may  be  attacks  of  pyrexia, 

pharyngeal   tonsil   is   accompanied   by   hyper-  ill    understood,    but    usually   accompanied   by 

trophy  of  the  faucial  tonsils,  but  a  large  amount  mucous  or  muco-purulent  secretion  from  the 

of  adenoids  may  be  present  with  normal  tonsils,  post-nasal   space.     These   attacks   are   due   to 

and  the  converse  is  equally  true.  inflammation  of  the  adenoid  vegetations,  corre- 

No  doubt  adenoids  have  existed  as  long  as  any  sponding  to  tonsillitis.     The  post-cervical  glands 

other  disease,  but  more  attention  has  been  given  are  often  somewhat  enlarged,  and  may  feel  like 

to  this  condition  since  1868,  when  it  was  first  a  strmg  of  shot  rumiing  doMTi  the  neck.     In  a 

described  by  Meyer  of  Copenhagen.  certain  proportion  of  cases,  some  say  as  high 

The  most  frequent  period  for  adenoids  to  give  as  ten  per  cent.,  microscopic  sections   of   the 

rise  to  clinical  symptoms    is  between  the  ages  adenoid  vegetations  show  presence  of  tubercle 

of  five  and  fifteen.     It  is,  however,  by  no  means  bacilli  or  caseous  foci,  and  the  possibility  of 

rare  to  find  them  in  infants,  and  even  as  "  con-  tubercular  infection  of  the  post-cervical  glands 

genital    adenoids  "    in    the    new-born.     After  from  this  cause  should  be  borne  in  mind, 

fifteen  years  of  age  the  adenoids  tend  to  shrink  The  mucous  membrane  of  the  nose  may  be 

in  size  owing  to  increase  of  connective    tissue  swoUen,  and  the  inferior  meatus  may  be  filled 

and  diminution  of  the  vascular  supply.  with     mucus     or     muco-pus.     The     tympanic 

The  chief  causes  producing  adenoids  are  a  membranes   are   frequently   retracted,   dull  in 

damp  climate,  the  "  strumous  "  diathesis,  and  appearance,  with  slight  injection  of  the  vessels, 

any  condition  which  favours  post-nasal  catarrh,  or  there  may  be  acute  or  chronic  middle-ear 

Opinions  vary  as  to  whether  adenoids  are  suppuration.     If  the  child  is  old  enough  to  be 

hereditar}'  or  not.     Although  it  is  not  uncom-  examined  it  may  be   found  to  be  deaf,  some- 

mon  in  a  large  family  for  several  members  to  times  to  a  marked  degree  in  one  ear,  but  this 

suffer  from  adenoids,  some  hold  that  this  is  perhaps  has  never  been  noticed.     It  may  here 

due  to  a  common  environment.     This,  however,  be  said  that  the  ears  are  affected  to  a  greater  or 

does   not    explain    cases    where    brothers    and  less  extent  in  over  fifty  per  cent,  of  the  cases,  and, 

sisters,  who  have  been  born  in  different  parts  of  further,  that  probably  about  ninety  per  cent,  of 

the  world,  and  have  been  brought  up  in  entirely  ear  trouble  in  children  is  due  to  adenoids, 

different  surroundings  and  climates,  all  suffer  In  a  mild  case  there  may  be  no  external  signs, 

from  adenoids.  and    the    only    symptoms    may    be    frequent 

Symptoms.     The  symptoms  vary  exceedingly,  prolonged  colds  in  the  head,  and  inability  to 

being  dependent  on"  the  size,  the  consistence,  blow   the   nose,    which   is   often   described   as 

and  the  position  of  the  adenoid  vegetations.  "dirty";    between    the    attacks    of    cold    the 

In  a  typical  case,  say  in  a  child  of  twelve  '  child  may  be  well.  There  may  be  associated 
years  of  age,  the  presence  of  adenoids  will  at  attacks  of  earache,  lasting  perhaps  only  a  day 
once  be  suspected  by  the  appearance  of  the  or  two.  With  each  attack,  however,  the  ear- 
child's  face.  The  open  mouth,  the  projecting  ache  may  become  worse,  or  there  may  be  slight 
and  irregular  teeth,  the  short  upper  lip,   the  deafness,  passing  off  after  the  post-nasal  catarrh 
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has  subsided.  In  other  cases  the  parents 
complain  that  the  child  is  continually  coughing 
and  is  very  liable  to  cold  on  the  chest.  This 
may  be  due  to  catarrh  or  reflex  irritation  of  the 
respiratory  tract. 

In  the  majority  of  cases  the  intensity  of  the 
symptoms  are  proportionate  to  the  amount  of 
adenoids,  but  in  some  cases  one  is  surprised  at 
the  small  amount  of  adenoids  which  may  have 
produced  marked  ear  symptoms  and  nasal 
obstruction.  In  such  a  case  the  adenoids 
have  probably  extended  out  towards  Rosen- 
miiller's  fossa  and  the  Eustachian  orifices, 
whilst  the  obstruction  may  be  due  to  obstruction 
within  the  nose  itself.  This  is  a  practical  point 
which  should  never  be  lost  sight  of,  since  in  some 
cases  the  so-called  failure  of  the  operation  for 
adenoids  is  not  due  to  the  fact  that  they  have 
not  been  thoroughly  removed,  but  because  the 
surgeon  did  not  inspect  the  nose  and  at  the 
same  time  remove  the  cause  of  the  nasal 
obstruction,  such  as  part  of  the  hypertrophic 
mucous  membrane  of  the  inferior  or  middle 
turbinates,  spur,  or  deflected  septum. 

Examination  of  the  Patient.  In  every  case 
of  suspected  adenoids  a  routine  examination 
should  be  made  of  the  throat,  nose,  ears  and 
post-nasal  space.  On  inspecting  the  throat  the 
surgeon  will  probably  find  the  tonsils  enlarged, 
the  pharyngeal  wall  red  and  studded  on  its 
upper  part  Avith  nodules  of  adenoid  tissue. 

Before  the  diagnosis  of  "adenoids"  is  made 
they  should  either  be  seen  or  felt.  In  a  certain 
number  of  cases,  if  there  is  a  wide  nasal  passage 
on  one  side  or  the  other,  they  may  be  seen  even 
by  anterior  rhinoscopy.     This  is  rare. 

Examination  is  made  by  posterior  rhinoscopy  ; 
or  by  palpation  with  the  finger. 

Posterior  rhinoscopy  should  always  first  be 
attempted,  even  in  the  youngest  children,  as. 
if  a  clear  view  can  be  obtained  of  the  post-nasal 
space,  digital  examination  will  not  be  necessary. 
Sometimes  the  post-nasal  space  is  filled  with 
mucus  or  muco-pus,  preventing  a  good  view.  In 
such  a  case  the  nose  should  be  gently  irrigated 
with  an  alkaline  solution  before  examination. 
By  posterior  rhinoscopy  the  adenoid  vegeta- 
tions may  be  seen  projecting  forward  as  a 
lobulated  mass,  sometimes  as  a  central  pad, 
leaving  a  space  between  the  growth  and  the 
Eustachian  tubes.  In  other  cases  the  adenoids 
appear  to  be  slight  in  amount  and  to  extend  into 
Rosenmiiller's  fossa ;  and  in  others  again  the 
whole  naso-pharynx  seems  quite  blocked  by 
the  growths.  A  fair  estimate  of  the  amount  of 
adenoids  present  can  be  made  by  seeing  to  m  hat 
extent  the  growths  cover  the  upper  part  of  the 
posterior  choanae.  It  should  be  borne  in  mind 
that  the  image  in  the  mirror  makes  the  adenoids 
appear  somewhat  smaller  than  they  really  are, 
as  the  post-nasal  space  is  seen  from  below.     For 


this  reason  digital  examination  sometimes  gives 
a  better  idea  of  the  amount  of  adenoids  present. 
It  also  determines  the  character  of  the  adenoids, 
whether  soft  and  vascular  or  hard  and  fibrous. 

Digital  examination  is  performed  by  placing 
the  child,  if  very  small,  on  its  nurses  knee, 
or  if  older  whilst  sitting  on  a  chair.  The  surgeon 
stands  on  the  right  side  of  the  patient,  encircling 
the  neck  with  his  left  arm,  so  as  to  prevent 
movement.  With  the  index  finger  of  the  left 
hand,  which  supports  the  left  side  of  the 
patient's  face,  the  surgeon  presses  the  cheek 
inwards,  so  that  its  tissues  come  between  the 
teeth.  This  prevents  the  patient  from  biting 
the  operator's  finger  during  examination.  The 
index  finger  of  the  right  hand  is  now  rapidly 
passed  into  the  post-nasal  space.  Instead  of 
the  normal,  smooth,  and  rounded  vault  of  the 
pharynx,  an  irregular  mass  is  felt. 

With  a  little  experience  digital  examination 
can  be  carried  out  in  a  second  or  two,  and  the 
educated  finger  appreciates  not  only  the  con- 
sistency of  the  adenoids,  but  their  shape  and 
extent.  This  examination  should  be  performed 
very  gently,  as  even  slight  palpation  of  the 
growth  mav  cause  bleeding,  which  the  mother 
of  the  patient  will  resent. 

Other  Symptoms  associated  with  Adenoids.  In 
addition  to  aural  affections,  nasal  obstruction, 
cough  and  bronchial  catarrh,  there  are  many 
other  symptoms  associated  with  adenoids,  some 
of  which  are  subjective,  others  objective,  de- 
pending on  the  age  of  the  patient,  the  amount  of 
the  obstruction,  and  the  duration  of  the  latter. 

Xocturnal  restlessness,  night  terrors,  and 
night  sweats  are  most  frequent.  In  addition 
there  may  be  nocturnal  enuresis.  Usually 
this  is  most  marked  if  the  child  sleeps  with  the 
mouth  tightly  clenched  and  tries  to  breathe 
through  the  nose,  which  is  obstructed  posteriorly. 

In  babies,  mouth  breathing  is  not  noticed 
so  much  as  the  inability  to  suck.  As  the  infant 
cannot  breathe  through  the  nose  it  cannot  suck 
for  the  proper  period,  but  continually  with- 
draws the  mouth  from  the  nipple  in  order  to 
breathe.  In  the  attempt  to  breathe  and  suck 
at  the  same  time  air  is  swallowed.  This  usually 
produces  flatulence  and  vomiting  after  a  meal ; 
in  consequence  the  baby  becomes  fretful,  ill, 
and  perhaps  emaciated. 

In  older  children  who  have  reached  the  age 
of  learning  lessons  it  is  found  they  are  very 
inattentive,  dreamy,  and  cannot  fix  their 
attention  on  any  subject  for  any  time.  This 
condition  was  originally  emphasized  by  Guye 
of  Amsterdam,  who  called  it  ''  aprosexia." 

Some  consider  this  condition  to  be  the  result 
of  some  pathological  effect  directly  due  to  the 
presence  of  adenoids,  but  I  prefer  a  simpler 
explanation,  viz.  that  it  is  due  to  deficient 
aeration  of  the  blood,  especially  at  night-time. 
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and  to  slight  deafness.     Such  children  are  often 
anaemic  and  physically  weak. 

If  the  adenoids  are  abundant  the  voice  may 
lose  its  resonance  and  be  dead  in  tone.  If  the 
teeth  are  defective  or  misplaced  there  may  be 
lisping  or  imperfection  of  articulation.  Marked 
obstruction  to  respiration  in  infancy  may 
induce  collapse  of  the  lower  portions  of  the 
lungs  and  deformity  of  the  chest  producing 
the  condition  known  as  '"  pigeon-breast.'' 

The  presence  of  adenoids  has  been  said  to  be 
the  starting-point  or  cause  of  many  other 
diseases,  chiefly  neuroses,  but  in  many  cases 
the  adenoids  are  simply  coexistent.  I  have, 
however,  seen  cases  of  epilepsy,  chorea,  noc- 
turnal enuresis  and  certain  cases  of  asthma 
greatly  relieved  by  timely  operation. 

Diagnosis.  In  infants  the  diagnosis  of 
'"congenital"  adenoids  may  be  assumed  if 
there  is  mouth-breathing,  inability  to  suck,  and 
if  the  nose  is  continually  running.  Two  condi- 
tions, however,  may  simulate  this  :  congenital 
obstruction  within  the  nose  or  of  the  posterior 
nares  (a  condition  so  extremely  rare  as  to  be 
almost  negligible)  and  congenital  syphilis.  In  ; 
congenital  adenoids  the  obstruction  is  usually 
noticed  at  birth.  In  s^^hiHs  "snuffling" 
begins  about  the  third  week  or  later,  Avith 
excoriation  of  the  nostrils,  and  usually  a  definite 
history  is  obtainable  from  the  parents,  or, 
if  not.  the  child  itself  will  soon  show  further 
constitutional  symptoms.  i 

In  older  children  simple  nasal  obstruction  due 
to  maldevelopment  of  the  nose,  or  to  an  abnor- 
mally small  post -nasal  space — especially  in  an 
ill-marked  type  of  Mongolian  idiot — has  to  be 
thought  of.  This  is  a  matter  of  considerable 
importance,  as  a  favourable  prognosis  may 
have  been  given  on  the  assumption  that  the 
symptoms  Avere  due  to  adenoids  only.  Such  a 
mistake  is  inexcusable,  as  no  patient  should 
be  operated  on  for  adenoids  unless  the  surgeon 
himself  has  made  certain,  either  by  posterior 
rhinoscopy  or  digital  examination,  that  adenoids 
are  present. 

In  adults  the  adenoid  tissue  is  usually  more 
fibrous  and  hard  and.  in  proportion  to  the  size 
of  the  naso-pharjnix.  slight  in  amount.  Possible 
differential  diagnosis  may  have  to  be  made 
between  a  fibroma.  h\T)ertrophy  of  the  posterior 
ends  of  the  inferior  turbinates,  post -nasal 
polypus,  or  a  swelling  in  the  post-nasal  space 
due  to  early  malignant  disease  or  to  a  gumma. 

Treatment.  Although  it  is  surgically  correct 
to  remove  adenoid  vegetations  if  present.  I 
am  personally  opposed  to  the  view  that  opera- 
tion is  advisable  in  every  case,  however  .slight. 
Operation  can  be  advised  on  two  grounds. 
Firstly  on  account  of  the  local  and  constitu- 
tional symptoms  present,  and  secondly  as  a 
prophylactic  measure.  I  advise  operation  even 
3"7  * 


in  the  youngest  child  if  there  is  marked  nasal 
obstruction,  repeated  earache,  with  or  without 
suppuration  and  deafness,  or  if  there  is  evidence 
of  any  pulmonary  affection  which  can  definitely 
be  proved  to  be  due  to  the  adenoid  vegetations. 

If,  however,  the  patient  has  only  had  a  cold 
for  three  or  four  weeks,  with  a  general  catarrh 
of  the  nose  and  post -nasal  space,  and  if  only 
a  small  amount  of  adenoids  with  slight  enlarge- 
ment of  the  tonsils  are  present,  I  would  re- 
commend con.servative  measures,  because  in 
these  cases,  after  the  catarrh  has  subsided,  the 
so-called  adenoids  may  be  found  to  have  almo^t 
disappeared,  and  the  nose,  pharynx  and  tonsils 
to  be  practically  normal. 

By  conservative  mea.sures  I  mean  placing 
the  child  in  a  dry  and  mild  locality,  giving 
a  tonic  consisting  of  equal  parts  of  syrup  of 
iodide  of  iron  and  compound  syrup  of  phosphate 
of  iron,  and.  if  necessary,  gently  sprajing  the 
nose  with  a  mild  alkaline  solution  or  giving 
a  vapour  containing  camphor  and  menthol. 
(For  treatment  of  coexisting  aural  affections 
.see  page  1139  et  seq.) 

The  question  of  the  benefit  obtainable  from 
breathing  exercises  is  in  dispute.  The  advocates 
of  operation  in  every  case  decry  breathing 
exercises,  but  others  insist  that  they  will  "  cure  " 
adenoids.  Both  are  wrong.  Breathing  exer- 
cises are  valuable  in  very  mild  cases  in  assisting 
conservative  treatment,  but  if  the  adenoids 
are  fairly  large  and  firm,  breathing  exercises 
cannot  possibly  remove  them.  In  cases  in 
which  operation  is  not  urgent  I  advocate 
breathing  exercises  in  order  to  teach  the  child 
nasal  respiration,  which  is  an  important  factor 
in  ensuring  a  successful  result  after  operation. 

Once  the  habit  of  breathing  through  the  mouth 
has  been  acquired,  there  is  usually  extreme  diffi- 
culty in  obtaining  nasal  respiration,  even  after 
the  post -nasal  space  has  been  thoroughly  cleared  ; 
and  if  the  surgeon  does  not  clearly  explain  this 
he  may  afterwards  be  unjustly  blamed  for  a 
disappointing  result. 

Technique  of  Operation.  The  operation  may 
be  performed  either  without  an  anaesthetic, 
with  local  anaesthesia,  or  under  a  general 
anaesthetic.  Although  in  other  countries  anaes- 
thesia may  be  omitted,  in  this  country  it  is  con- 
sidered indispensable  on  account  of  the  pain 
and  shock  of  operation.  Such  omission  is, 
however,  justifiable  in  the  case  of  infants 
under  six  months  old,  in  whom  the  operation 
is  urgent  owing  to  their  inability  to  suck.  In 
hospital  practice,  on  account  of  its  rapidity,  and 
also  in  other  cases  in  which  the  other  general 
anaesthetics  are  contra-indicated,  gas-and- 
oxygen  or  ethyl  chloride  may  be  given.  The 
objection  to  these  anaesthetics  is  that  the  period 
of  anaesthesiais  too  short  and  uncertain.  I  prefer 
full  anaesthesia  with  A.C.E.  mixture  or  chloro- 
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form.  If  gas-and-oxygen  be  given,  the  patient 
may  either  be  operated  on  lying  on  the  table 
or  sitting  up  in  a  chair,  preferably  the  latter. 
With  A.C.E.  or  chloroform  the  patient  should 
always  be  recumbent.  Opinions  differ  as  to 
the  position  of  the  patient's  head.  Some  prefer 
the  head  hanging  over  the  edge  of  the  table,  to 
diminish  the  risk  of  blood  entering  the  larynx. 
As  a  result  of  this  posture  patients  often  com- 
plain of  a  pain  in  the  back  of  the  neck.  I 
prefer  to  have  the  patient  lying  flat  on  his  back, 
as  close  as  possible  to  the  right  edge  of  the 
table,  on  which  side  the  operator  takes  his  stand. 
The  anaesthetic  should  be  given  slowly  and 
quietly  until  the  patient  is  quite  under  its 
influence,  but  it  is  wiser  not  completely  to  abolish 
the  swallo^ving  reflex.  The  anaesthetist  stands 
behind  the  patient,  and  the  nurse  stands  on  the 
left. 

The    surgeon    first    explores    the    post-nasal 
space  with  the  index  finger  of  the  right  hand. 


Fig.  1. — Gottstein's  Curette  (modified) 

My  routine  method  is  to  use  a  modification 
of  the  Gottstein  curette  for  the  removal  of 
the  principal  mass,  and  a  modified  pair  of 
Lowenberg's  forceps  for  the  further  removal  of 
any  small  fragments. 


Fig.  2. — Lowenberg's  Forceps  (modified) 

The  anaesthetist  props  open  the  moutli  on 
the  left  side  with  his  gag,  and  with  a  hand 
placed  on  each  side  of  the  head  keeps  it  fixed. 
The  surgeon  introduces  the  curette  which,  as  it 
passes  backwards  towards  the  pharynx,  is  made 
to  act  as  a  tongue  depressor.  On  reaching  the 
posterior  wall  of  the  pharynx  the  curette  is 
passed  up  behind  the  palate,  care  being  taken 
that  the  uvula  is  not  pressed  up  in  front  of  it. 
It  is  now  pulled  forwards  against  the  soft  palate 


in  order  to  make  certain  that  it  lies  behind  the 
palate  and  in  front  of  the  adenoids.  Keeping  the 
instrument  in  the  mid-line,  the  handle  is  pressed 
downwards  against  the  teeth  of  the  lower  jaw, 
so  that  by  this  action  the  cutting  edge  of  the 
curette  is  brought  into  contact  with  the  roof 
of  the  post-nasal  space.  On  pushing  the 
curette  backwards  the  upper  attachments  of 
the  growths  are  cut  through.  The  handle  of 
the  instrument  is  now  raised  against  the 
incisor  teeth  of  the  upper  jaw.  This  is  done 
with  a  sweeping  movement,  which  is  continued 
upwards,  the  upper  teeth  acting  as  a  fulcrum, 
aiid  the  cutting  edge  of  the  curette  being  brought 
downwards  so  as  to  cut  through  the  posterior 
and  lower  attachments  of  the  growth. 

As  a  rule  the  pad  of  adenoids  is  removed  en 
masse.  The  nurse  and  anaesthetist  quickly 
turn  the  patient  over  on  to  his  right  side  in 
order  to  permit  escape  of  blood  through  nose 
and  mouth,  which  may  be  fairly  free  for  a  few 
moments.  If  the  haemorrhage  continues,  iced 
water  should  be  poured  over  the  face  of  the 
patient ;  this  almost  invariably  arrests  it. 
Whilst  the  patient  is  still  on  his  side  the  surgeon 
should  pass  his  finger  into  the  post-nasal  space 
to  see  if  any  further  adenoid  growths  remain. 
If  so,  the  curette  is  again  introduced  and  the 
growths  removed. 

In  adults,  and  sometimes  even  in  children, 
the  forceps  may  have  to  be  used  in  order  to 
complete  the  operation,  as  the  curette  may  not 
have  removed  the  growths  completely.  To  do 
this  the  surgeon  passes  the  index  finger  of  his 
left  hand  into  the  post-nasal  space,  and  the 
forceps,  held  in  the  right  hand,  are  passed  up 
with  their  blades  closed  into  the  post-nasal 
space,  the  finger  acting  as  a  guide.  The  blades 
are  then  slightly  opened  so  as  to  grasp  the  piece 
of  adenoid  tissue,  which  can  now  be  removed. 
This  act  should  be  repeated  until  the  surgeon 
no  longer  feels  any  adenoid  tissue  and  the  vault 
of  the  naso-pharynx  is  quite  smooth. 

In  a  small  child  the  finger  and  the  forceps 

cannot  be  passed  into  the  post-nasal  space  at 

the  same  time,  otherwise  the  soft  palate  may 

be  damaged.     The  surgeon  then  examines  the 

post-nasal  space  with  the  finger,  and  forming  a 

mental  picture  of  where  the  adenoid  tissue  is 

situated,  passes  the  forceps  up  towards  this 

spot.    As  they  are  only  sharp  on  their  cutting 

edge,  provided  they  are  kept  closed  until  the 

growth  is  reached,  it  is  almost  impossible  to  do 

any  harm,  but  care  must  always  be  taken  not 

to  include  the  underlying  mucous  membrane. 

The  advantages  of  the  curette  are  that  the 

adenoids  can  usually  be  removed  en  masse,  and 

that  no  tags  are  left  behind.     The  advantages 

of    the    forceps    are    that    thej'    can    be    used 

in   cases   in  which    the    curette    cannot.     For 

instance,    owing   to    the    abnormal    projection 
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of  the  spine  of  the  atlas,  the  post-nasal  space 
may  almost  form  a  cul-de-sac,  instead  of  forming 
a  smooth  rounded  vault.  If  the  curette  were 
used  in  these  cases,  not  only  would  it  be  im- 
possible to  remove  all  the  adenoids,  but  probably 
the  mucous  membrane  of  the  pharjnx  over 
the  atlas  would  be  torn  through,  especially  if 
the  Gottstein  curette  had  a  cage  with  hooks 
attached  to  it. 

During  the  actual  operation  extreme  care 
should  be  taken  that  no  blood  passes  into  the 
larynx.  This  is  best  achieved  by  the  anaesthetist 
not  allowing  the  swallowing  reflex  to  disappear. 
If  there  are  enlarged  tonsils  they  also  should  be 
removed  at  the  end  of  the  operation. 

After-Treatment.  Until  there  is  complete 
recovery  from  the  anaesthetic  the  patient  should 
be  kept  in  a  semi-prone  position,  so  that  if 
bleeding  takes  place  the  blood  will  tend  to 
escape  from  the  nose  and  mouth  rather  than  be 
swallowed  or  inhaled  into  the  larynx.  The 
after-treatment  is  simple.  The  patient  may 
be  kept  in  bed  forty-eight  hours ;  the  throat,  if 
at  all  dirty,  should  be  sprayed  frequently  with 
a  mild  alkaline  lotion  consisting  of  ten  minims 
of  liquor  potassse,  three  grains  of  carbolic  acid 
and  a  drachm  of  peppermint  water,  to  be  mixed 
with  two  ounces  of  warm  water.  The  diet 
should  consist  of  cold  fluids  or  semi-fluids.  If 
the  throat  is  sore  it  is  usually  relieved  by 
sucking  ice,  and  a  pleasing  method  in  children 
is  to  give  them  a  water-ice. 

Douching  the  nose  should  not  be  allowed,  as 
it  may  set  up  middle-ear  inflammation.  It  is 
wiser  to  keep  the  patient  indoors  for  two  days 
after  getting  up,  and  in  the  case  of  children 
they  should,  if  possible,  be  prevented  from  going 
to  school  or  travelling  in  public  conveyances 
for  at  least  ten  days  or  a  fortnight,  as  during 
this  period  they  are  very  liable  indeed  to  catch 
any  of  the  prevalent  acute  specific  fevers. 

Treatment  of  the  ears  should  not  be  carried 
out  until  all  effects  of  the  operation  have 
disappeared.  H.  F.  T. 

DISEASES    OF    THE   SEPTUM    NASI 

These  may  be  classified  as- — 

1.  Ulceration  and  Perforation  of  the  Septum. 

2.  Epistaxis  from  the  Septum. 

3.  Haematoma  of  the  Septum. 

4.  Abscess  of  the  Septum. 

5.  Deviations  of  the  Septum. 

6.  Fracture  and  Dislocation  of  the  Septum. 

7.  Adhesions  of  the  Septum.  I 

8.  New  Growths  of  the  Septum. 

Ulceration   and    Perforation   of    the   Septum. — 

Ulceration  and  perforation  may  occur  either  in  i 
the  cartilaginous  or  in  the  bony  part  of  the 
septum.     In  the  cartilaginous  portion  the  most 


common  type  of  ulcer  is  the  so-called  traumatic 
or  atrophic.  This  usually  arises  in  cases  where 
dry  rhinitis  is  a  marked  feature,  especially  if 
some  abnormality  of  the  septum,  such  as  a 
spur,  exists  as  well. 

The  method  of  its  production  is  briefly  as 
follows.  A  deposit  of  dust  occurs  on  the  an- 
terior part  of  the  septum.  In  consequence  of 
the  dryness  of  the  mucosa  this  adheres  and  sets 
up  a  certain  amount  of  irritation.  Its  removal 
is  often  brousht  about  bv  rubbing  the  nose  or 
picking  it  "uith  the  finger.  Further  irritation 
occurs,  more  dust  is  deposited  and  a  small 
excoriation  of  the  mucosa  results ;  this  may 
increase  until  the  cartilage  is  exposed,  which, 
deprived  of  its  blood  supply,  gives  May  and  a 
perforation  results. 

As  a  rule  the  perforation  is  round,  clean-cut 
with  smooth,  thin  edges,  and  slowly  increases 
in  size  until  it  reaches  a  diameter  about  that 
of  the  end  of  the  finger. 

The  presence  of  a  spur  facilitates  the  produc- 
tion of  a  perforation  by  catching  the  dust,  and 
its  apex  is  likely  to  be  the  point  against  which 
rubbing  is  directed. 

The  other  form  of  ulceration  which  leads  to 
perforation  in  the  cartilaginous  septum  is  that 
due  to  chronic  tuberculosis  or  lupus. 

This  first  appears  as  a  slightly  raised  nodular 
infiltration  at  the  anterior  part  of  the  septum, 
which  may  give  place  to  a  shallow  irregular 
ulcer,  the  base  of  which  is  pale,  surrounded  by 
flabby  granulations  and  covered  with  scaly 
crusts  of  dried  purulent  secretion. 

Characteristic  apple- jelly  granulations  are 
often  observed,  and,  when  perforation  occurs, 
may  be  seen  surrounding  the  edges.  The 
perforation  is  usually  irregular  and  shows  a 
tendency  to  increase  in  size,  but  does  not  usually 
invade  the  bony  septum,  although  this  may 
occasionally  occur. 

In  the  bony  septum  syphilis  is  usually 
responsible  for  the  perforation.  A  gummatous 
infiltration  rapidly  leads  to  ulceration  of  the 
mucosa,  the  underlving  cartilage  or  bone  is 
exposed,  eroded  and  deprived  of  its  blood  supply. 
Sequestra  bathed  in  foul-smelling  pus  or 
covered  with  masses  of  dried  secretion  may  lie 
at  the  bottom  of  the  ulcer,  and  their  separation 
give  rise  to  an  irregular  perforation  ^dth  heaped- 
up  indurated  edges  which  bleed  readily.  In 
some  cases  the  perforation  may  be  difficult  to 
localise,  as  it  may  be  concealed  behind  a  spur, 
whilst  in  other  cases  practically  the  whole 
septum,  both  bony  and  cartilaginous,  may  be 
destroyed. 

Symptoms.  The  perforating  or  atrophic  ulcer 
may  occur  without  occasioning  any  symptoms, 
or  may  give  rise  to  irritation,  slight  obstruction 
and  occasional  epistaxis. 

The  sj'mptoms  occasioned  by  an  ulcer  due  to 


DISEASES   OF  THE  THROAT 


1164 


EPISTAXIS 


lupus  are  not  characteristic,  and  may  be  con- 
fined to  the  presence  of  a  purulent  or  muco- 
purulent discharge,  with  some  degree  of  nasal 
obstruction  and  epistaxis.  Syphilitic  ulceration 
and  necrosis  usually  give  rise  to  a  peculiarly 
offensive  smell,  whilst  pain  is  often  a  prominent 
feature,  with  nasal  obstruction  due  to  the 
formation  of  tenacious  masses  of  dry  crusts 
which  are  extremely  difficult  to  dislodge. 

A  small  perforation  in  the  anterior  part  of 
the  septum  may  produce  a  whistling  noise 
during  inspiration,  but  the  advent  of  perfora- 
tion is  usually  followed  by  a  diminution  of 
other  symptoms,  such  as  nasal  obstruction  and 
discomfort,  whilst  many  perforations  seem  to 
have  given  rise  to  no  symptoms  and  are  often 
discovered  accidentally. 

Diagnosis.  The  history,  the  absence  of  in- 
duration or  necrosis,  and  the  coincidence  of  dry 
rhinitis  and  deformity  of  the  septum  may  help 
to  distinguish  the  perforating  or  atrophic  ulcer. 

The  characteristic  granulations  of  lupus,  and 
the  presence  of  the  disease  elsewhere  in  the 
respiratory  tract  or  on  the  skin  may  point  to 
this  condition,  whilst  the  involvement  of  bone, 
the  fcetor,  pain  and  the  manifestations  of  the 
disease  in  other  situations  may  indicate  a 
syphilitic  origin. 

Treatment.  When  a  perforating  ulcer  is  in 
question  treatment  of  the  general  condition  is 
most  important,  and  dusty  occupations,  or  over- 
indulgence in  alcohol  or  tobacco  should  be 
dealt  with.  Warm  alkaline  douches  will  cleanse 
the  nose,  whilst  the  use  of  oily  sprays  will 
protect  the  mucosa,  prevent  formation  of 
crusts,  and  stimulate  the  mucous  glands.  The 
ulcerated  surface  may  be  painted  with  a  solution 
containing  forty  grains  of  dilute  nitrate  of 
mercury  ointment  in  an  ounce  of  almond  oil. 

Lupoid  ulceration  demands  more  radical 
local  treatment  in  addition  to  the  general 
cleansing  measures.  The  affected  area  should 
be  well  curetted  with  a  sharp  spoon,  and  the 
galvano-cautery  applied  to  any  doubtful  spots. 
Gauze  soaked  in  an  oily  solution  may  be  used 
as  an  intranasal  dressing.  Further  treatment 
mth  the  galvano-cautery,  nitrate  of  silver  or 
chromic  acid  may  be  necessary  until  the  disease 
is  completely  eradicated. 

Syphilitic  ulceration  necessitates  the  use  of 
general  antisjrphilitic  remedies.  In  addition 
cleansing  lotions,  cauterization  of  the  sloughing 
ulcers  with  a  ten  per  cent,  solution  of  nitrate 
of  mercury,  and  the  removal  of  sequestra  will 
relieve  the  sjmiptoms  and  promote  healing. 

Space  will  not  permit  more  than  mention  of 
perforations  which  may  be  due  to  acute  infective 
processes,  such  as  scarlet  fever,  typhoid  fever 
and  diphtheria,  or  those  that  may  result  from 
unskilful  use  of  the  galvano-cautery  or  after 
intranasal  operations. 


Epistaxis  from  the  Septum.  —  Epistaxis  may 
be  a  symptom  of  many  diseases,  but  the  fact 
that  in  over  ninety  per  cent,  of  all  cases  the 
bleeding  point  is  situated  on  a  definite  area  of 
the  septum  makes  it  advisable  to  mention  it 
here. 

In  the  mucosa  overlying  the  anterior  part 
of  the  cartilaginous  septum,  about  quarter  of 
an  inch  from  the  vestibule  and  quarter  of  aji 
inch  from  the  floor  of  the  nose,  a  small  knot 
of  dilated  vessels  may  often  be  seen.  This  is 
known  as  Kiesselbach's  area,  and  epistaxis 
readily  takes  place  from  it  when  the  mucosa 
over  it  is  abraded.  This  is  most  likely  to  happen 
when  a  condition  of  dry  rhinitis  is  present  and 
crusts  deposited  on  the  septum  are  rubbed  or 
picked  off.  Bleeding  may  be  severe  and,  in 
addition  to  the  usual  domestic  measures  such 
as  lying  down  and  the  application  of  ice  to  the 
nose  and  back  of  the  neck,  local  treatment  may 
be  necessary.  Temporary  arrest  can  usually  be 
effected  by  inserting  a  plug  of  cotton  mooI 
saturated  with  cocaine  (ten  per  cent.)  and 
adrenalin  into  the  nose,  and  compressing  the 
ala  of  the  nose  against  this  for  ten  or  fifteen 
minutes. 

A  more  radical  and  satisfactory  measure  is 
to  cleanse  the  nose  thoroughly  with  pledgets  of 
wool  soaked  in  peroxide  of  hydrogen,  and  to 
touch  the  affected  area  of  the  septum  with  the 
galvano-cautery  point.  When  the  bleeding 
area  is  more  widespread  it  may  be  necessary 
to  resect  the  mucous  membrane  over  a  corre- 
sponding area  of  the  septum. 

In  the  majority  of  cases  anterior  and  posterior 
plugging  of  the  nose  is  to  be  deprecated. 

Hsematoma  of  the  Septum. — This  is  generally 
due  to  falls  or  blows  on  the  nose,  but  it  may 
occasionally  arise  after  submucous  resection  of 
the  septum  owing  to  haemorrhage  between  the 
flaps. 

The  usual  complaint  is  of  nasal  obstruction 
coming  on  after  the  accident  and  persisting. 
On  examining  the  nose  a  smooth  dark-red 
swelling  is  seen  near  the  front  of  each  nostril. 
The  swelling  is  often  tense  and  may  occlude 
the  nostril.  Examination  with  the  probe  will 
enable  the  observer  to  determine  that  it  pits 
on  firm  pressure  and  that  the  mucosa  covering 
it  is  continuous  Avith  that  of  the  septum. 

Treatment.  This  usually  consists  in  keeping 
the  nose  clean  by  means  of  warm  alkaline  lotious 
and  M'aiting  for  the  haematoma  to  be  absorbed. 
If  obstruction  is  marked  it  is  a  better  plan  to 
evacuate  the  haematoma,  as  the  chances  of 
infection  are  not  great  if  care  is  taken. 

Abscess  of  the  Septum. — This  is  usually  due 
to  infection  of  a  haematoma  following  an  injury 
to  the  nose,  but  cases  have  been  described  whicli 
were  due  to  typhoid  fever,  tubercle,  influenza 
or  sinus  suppuration. 
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Symptoms  may  be  absent,  but  nasal  obstruc- 
tion and  a  hot  uncomfortable  feeling  in  the  nose 
are  often  complained  of. 

Examination  usually  shows  a  bilateral  swell- 
ing of  the  anterior  part  of  the  septum  which  is 
tender  and  fluctuating. 

Treatment.  The  abscess  should  be  incised 
and  the  pus  thoroughly  evacuated.  The  in- 
cision shows  a  great  tendency  to  heal  and  may 
need  to  be  reopened  or  to  be  kept  open  by  a 
small  gauze  wick  or  a  few  strands  of  horsehair. 
Healing  is  usually  complete  in  about  a  fortnight. 

Deviations  of  the  Septum.  —  Comparatively 
few  noses  conform  with  the  ideal  standard,  but 
in  the  majority  of  cases  deviations  from  the 
normal  give  rise  to  no  symptoms  or  disabilities, 
whilst  in  other  cases  symptoms  which  are 
apparently  remote  may  be  bound  up  with 
septal  abnormality.  The  commonest  types  of 
•deformity  are  crests  and  deflections. 

Crests  usually  run  more  or  less  antero- 
posteriorly  and  occur  most  often  Mhere  the 
vomer  articulates  with  the  mesethmoid  and 
Avith  the  crest  of  the  maxillae.  In  the  first 
situation  the  direction  of  the  crest  is  backwards 
and  upwards,  and  in  the  second  almost  horizon- 
tally backwards,  close  to  the  floor  of  the  nose. 
A  large  crest  in  this  situation  may  come  into 
■contact  with  the  inferior  turbinate  and  cause 
a  sense  of  stuffiness  or  may  prevent  the  normal 
nasal  secretion  being  expelled,  but  in  the  vast 
majority  of  cases  crests  which  are  not  associated 
mth  other  septal  abnormalities  give  rise  to  no 
symptoms  and  do  not  call  for  any  treatment. 

Deflections  of  the  septum  are  usually  of 
•developmental  origin  and  are  due  to  unequal 
rates  of  growth  of  the  septum  and  the  facial 
skeleton,  especially  during  the  period  of  the 
second  dentition.  Anything  which  militates 
against  free  nasal  respiration,  such  as  adenoid 
vegetations,  has  a  marked  effect  in  the  pro- 
duction of  deflection. 

Deflections  occur  in  the  region  of  the  septal 
cartilage,  the  perpendicular  plate  of  the  ethmoid 
and  the  junction  of  this  with  the  vomer. 

The  septum  may  present  a  simple  bulging 
or  convexity  to  one  side,  with  a  corresponding 
concavity  on  the  other.  This  form  of  deflection 
is  known  as  C-shaped  deflection.  A  more 
usual  form  is  the  S-shaped  deflection,  in  which 
the  bulging  is  first  to  one  side  and  then  to  the 
other,  so  that  one  nostril  may  be  obstructed  in 
front  and  the  other  more  posteriorly.  Deflec- 
tions are  apt  to  occur  in  the  upper  part  of  the 
nose,  whilst  crests  usually  occur  lower  down. 
The  tAvo  forms  of  deviation  are  often  combined. 

Symptoms.  Deviations  may  produce  obstruc- 
tion to  respiration,  or  may  impinge  on  the  outer 
wall  of  the  nasal  fossa  and  obstruct  the  outflow 
of  the  sinuses  and  cells  which  normally  drain 
into  the  nose. 


1.  The  symptoms  due  to  nasal  obstruction 
are  largely  bound  up  with  mouth  breathing  and 
its  attendant  consequences,  such  as  dryness  of 

'  the  throat,  chronic  cough,  occasional  hoarseness 
I  or  loss  of  voice,  and  undue  liability  to  colds  and 
:  sore  throats.  There  is  often  a  sense  of  fullness 
or  stuffiness  in  the  nose,  intermittent  stenosis, 
which  may  alternate  from  one  side  to  the  other, 
chronic  rhinitis,  due  to  hj^eraemia  behind  the 
obstruction,  "dropping"  of  secretion  into  the 
naso-pharynx,  inflammation  of  the  naso-pharynx 
and  Eustachian  catarrh.  In  cases  where  a 
C-shaped  deflection  produces  obstruction  of  one 
nostril  the  undue  patency  of  the  other  side  may 
give  rise  to  symptoms  of  dry  rhinitis.  In  the 
majority  of  cases,  however,  there  is  a  com- 
pensatory h;y^ertrophy  of  the  inferior  turbinate 
on  the  concave  side,  and  no  such  symptoms  are 
observed. 

2.  Symptoms  due  to  intranasal  pressure — 
The     commonest    and     most    characteristic 

symptom,  which  is  due  to  pressure  of  the  septum 
against  the  middle  turbinate,  is  an  aching 
sensation  over  the  bridge  of  the  nose  ;  this  may 
amount  to  actual  pain  and  may  be  referred  to 
the  region  of  the  supraorbital  and  infraorbital 
nerves. 

Obstruction  to  the  ostia  beneath  the  middle 
turbinate  may  give  rise  to  catarrhal  inflamma- 
tion of  the  anterior  group  of  ethmoidal  cells  or 
of  the  frontal  sinus.  This  may  be  evidenced  by 
pain  on  pressure  below  the  supraorbital  ridge 
near  the  inner  canthus. 

Frontal  or  vertical  headache  and  the  presence 
of  a  profuse  acrid  mucoid  secretion  may  be 
attendant  manifestations  of  the  condition. 

Symptoms  which  may  call  attention  to  the 
undue  patency  of  the  unobstructed  nostril  are 
excessive  crust  formation  and  epistaxis. 

Diagnosis.  This  is  usually  obvious  from  the 
intranasal  examination,  but  this  latter  cannot 
be  deemed  complete  unless  the  nasal  passages 
have  been  effectively  treated  with  cocaine  and 
adrenalin. 

Treatment.  Some  of  the  symptoms  dependent 
on  the  nasal  obstruction  due  to  these  conditions 
may  be  relieved  by  the  use  of  nasal  lotions,  but 
in  the  majority  of  cases  the  source  of  the  trouble 
is  more  deeply  seated  and  only  operative 
measures  are  of  avail. 

Personally  I  believe  in  the  submucous 
resection  as  the  ideal  operation,  and  I  strongly 
recommend  this  procedure  on  all  possible 
occasions,  but  a  recent  experience  compels  me 
to  admit  that  in  some  cases  the  "  Fenster 
resection  "  or  Krieg-Bonninghaus  operation  may 
i   be  necessary. 

In  the  conditions  with  which  I  am  dealing 
i  I  am  convinced  that  operative  measures  directed 
towards  the  turbinates  are  extremely  inadvis- 
able. 
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Fractures  and   Dislocations    of    the   Septum. — 

Many  observers  fail  to  deal  with  these  conditions, 
but  my  experience  convinces  me  that  they  are 
by  no  means  uncommon.  I  have  seen  many 
cases  where  blows  on  the  nose  have  produced 
fracture  of  the  septum  or  dislocation  of  the 
septal  cartilage.  In  one  recent  case  ocular  and 
orbital  symptoms  alone  called  attention  to  the 
condition. 

Treatment  depends  on  the  nasal  condition 
and  is  mainly  surgical. 

Adhesions  of  the  Septum. — These  may  result 
from  syphilis,  tubercle,  the  infective  fevers,  or 
intranasal  manipulation.  They  usually  occur 
between  the  septum  and  the  middle  or  inferior 
turbinate. 

Symptoms  are  mainly  absent  and  treatment 
consists  in  dividing  the  band  or  web  with  the 
gal vano -cautery  and  separating  the  raw  sur- 
faces by  means  of  a  gauze  plug  soaked  in  an 
antiseptic  oily  solution. 

New  Growths  of  the  Septum  have  been  dealt 
with  in  a  previous  section.  W.  G.  H. 

NASAL   OBSTRUCTION 

It  is  only  in  recent  years  that  the  relationship 
of  nasal  obstruction  to  diseases  of  the  ear  and 
throat  has  been  in  any  way  recognized  and 
appreciated.  On  this  account,  perhaps,  its 
importance  has  been  exaggerated  by  some 
and  underestimated  by  others,  more  especially 
with  regard  to  its  more  remote  effects,  such  as 
asthma. 

In  this  short  article  it  is  only  possible  to 
draw  attention  to  the  principal  causes  of  nasal 
obstruction  and  to  give  a  general  outline  of 
their  treatment. 

Causes.  Apart  from  adenoids,  which  in  the 
majority  of  cases  may  be  considered  the  primary 
cause  of  nasal  obstruction  in  children,  and  the 
predisposing  cause  in  adults  (see  p.  1160),  the 
following  may  also  be  given — 

1.  Pathological  Conditions  of  the  Soft  Tissues 
within  the  Nose,  such  as  acute  rhinitis,  chronic 
rhinitis,  hypertrophic  rhinitis. 

In  these  cases  the  structure  of  the  nose  may 
otherwise  be  normal.  In  Acute  Rhinitis  there 
is  simple  congestion  of  the  mucous  membrane, 
temporary  in  character.  Chronic  Rhinitis  is 
usually  associated  with  some  narrowing  of  the 
nasal  cavities  frequently  due  to  the  previous 
existence  of  adenoids.  This  narrowing  not 
only  tends  to  prevent  free  nasal  breathing,  but 
also  to  increase  the  negative  pressure  within 
the  nose  during  inspiration,  especially  if  there 
be  any  collapse  of  the  alae  nasi.  With  this, 
also,  there  is  increased  secretion,  owing  to  the 
continued  catarrh  of  the  mucous  membrane, 
which  in  itself  also  tends  to  still  further  irritate 
the  mucous  membrane.     Further,  as  a  result 


of  the  constant  turgescence  of  the  mucous 
membrane,  distension  of  the  venous  and  cavern- 
ous tissues  of  the  inferior  turbinate  bodies  takes 
place. 

Hypertrophic  Rhinitis  may  be  considered  as  a 
stni  later  stage,  being  due  to  true  hypertrophy 
of  the  submucous  tissues. 

Other  factors  predisposing  to  the  above 
conditions  are  external  irritants,  dusty  occu- 
pations, mihygienic  surroundings,  and  in  the 
later  years  of  life  a  gouty  diathesis. 

Hypertrophic  rhinitis  also  may  be  com- 
pensatory, as  may  be  observed  in  an  abnormally 
wide  passage  of  one  side  of  the  nose  due  to  a 
deviation  of  the  septum  to  the  other  side,  which 
it  may  completely  obstruct. 

2.  Structural  Changes  within  the  Nose. — 
Amongst  the  most  common  conditions  found 
are  a  pinched-in  nose  with  coUapsed  alse  nasi 
and  general  narrowing  of  the  floor  due  to  a  high- 
arched  palate,  the  result  of  previous  adenoids; 
dislocation  and  deviation  of  the  septum;  frac- 
tures of  the  nose  from  external  violence,  causing 
depression  of  the  bridge  of  the  nose,  or  thickening 
of  the  septum. 

3.  Other  Conditions  causing  Obstruction  are 
foreign  bodies,  polypi,  growths,  and  inflam- 
matory or  ulcerative  lesions  due  to  lupus  or 
syphilis. 

The  symptoms  depend  largely  on  the  char- 
acter, the  extent,  and  the  situation  of  the 
obstruction.  Sometimes  indeed  the  patient  is 
unaware  of  any  nasal  obstruction,  which  perhaps 
is  first  brought  to  his  notice  by  his  medical  man, 
whose  advice  may  have  been  sought  on  account 
of  some  ear  or  throat  affection,  or  even  for  some 
less  associated  trouble,  such  as  headache  or 
asthma.  In  the  majority  of  cases,  however,  the 
patients  complam  of  definite  symptoms,  such  as 
a  very  troublesome  secretion  from  the  nose,  a 
continual  hawking  of  phlegm  from  the  back  of 
the  throat,  an  uncomfortable  feeling  that  the 
nose  should  be  cleared  but  inabihty  to  do  so  in 
spite  of  constant  attempts.  In  other  cases 
there  is  merely  a  history  of  colds  in  the  head 
Avhich  cannot  be  got  rid  of,  frequently  associated 
with  headaches  or  a  feeling  of  pressm-e  across 
the  bridge  of  the  nose.  At  other  times  the 
chief  complaint  is  inability  to  sleep  comfortably 
owing  to  the  passage  of  the  nose  on  the  same 
side  on  w^hich  the  patient  is  lying  getting 
blocked,  and  that  w^hen  the  patient  turns  over 
on  to  the  opposite  side  the  upper  side  clears  and 
the  dependent  one  then  gets  blocked.  Swelling, 
hypertrophy,  or  a  cyst  of  the  middle  turbin- 
ate may  cause  loss  of  the  sense  of  smell  by 
causing  obstruction  of  the  olfactory  cleft,  or, 
from  pressure  and  perhaps  retention  of  secretion, 
may  give  rise  to  frontal  headaches  closely 
simulating  in  character  the  type  usually  associ- 
ated with  frontal  sinus  disease. 
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Examination  of  the  Patient.  Before  advising 
treatment  it  is  first  necessary  to  examine  the 
patient  in  a  routine  fashion  in  order  to  determine 
what  is  the  actual  cause  of  the  nasal  obstruction. 
On  inspection  some  deformity  of  the  nose  may 
at  once  be  observed,  such  as  a  dislocation  or 
deviation  of  the  septum,  or  a  deformity  due  to 
trauma.  The  history  should  then  be  obtained 
as  to  the  length  of  period  the  patient  has  been 
unable  to  breathe  through  the  nose ;  whether 
this  has  been  constant  or  intermittent,  unilateral 
or  bilateral,  and  also  whether  there  has  been 
any  discharge,  mucous,  purulent  or  hsemorrhagic 
in  character. 

(1)  If  the  symptoms  are  only  of  two  or  three 
weeks"  duration  they  may  merely  be  due  to  a 
severe  cold  in  the  head,  which  will  probably  be 
obvious,  (a)  Apart  from  a  cold  in  the  head,  a 
bilateral  nasal  obstruction  of  recent  origin  may 
be  due  to  a  gumma  of  the  septum  or  of  the 
inferior  turbinates,  or  to  an  abscess  of  the 
septum,  usually  traumatic  in  origin.  (6)  If 
one-sided  and  of  recent  origin  it  may  be  due, 
in  an  adult,  to  the  sudden  increase  of  growth 
of  a  malignant  tumour  or  of  a  post-nasal 
polypus ;  in  a  child  the  most  frequent  cause  is 
a  foreign  body,  which  is  usually  accompanied 
by  a  purulent  discharge  from  the  same  nostril, 
with  excoriation  of  the  vestibule.  (2)  In  the 
more  chronic  cases  (a)  unilateral  nasal  obstruc- 
tion may  be  due  to  a  deviation  of  the  septum  or 
to  a  large  "  spur  "  ;  or  to  the  presence  of  nasal 
polypi  perhaps  associated  with  ethmoidal  disease. 
If  the  polypi  are  simple,  the  result  of  a  mucous 
membrane  inflammation,  there  may  be  an 
excessive  discharge  from  the  nose  of  a  thin  and 
mucoid  character;  but  if  due  to  ethmoidal  or 
antrum  suppuration  it  will  be  purulent,  [b)  In 
a  long-standing  case  of  bilateral  obstruction  the 
conditions  most  commonly  found  are  a  deviation 
of  the  septum  on  one  side,  -with  compensatory 
hypertrophy  of  the  mucous  membrane  of  the 
other  side ;  a  general  chronic  rhinitis  with 
narrowing  of  the  nasal  passages ;  or  a  true 
hypertrophic  rhinitis,  or  polj-pi  on  both  sides. 

(3)  If  long-standing  but  intermittent  in  char- 
acter, ^^ithout  any  other  sjonptoms  of  "  cold  " 
in  the  head,  it  is  probably  due  to  vasomotor 
rhinitis  or  to  hypertrophic  rhinitis  in  which 
there  is  periodical  turgescence  of  the  inferior 
turbinate  bodies.  (4)  In  a  young  child,  if  the 
nasal  obstruction  is  complete  and  adenoids  can 
be  excluded,  it  is  due  either  to  occlusion  of  the 
posterior  choanse,  the  result  of  a  congenital 
deformity  (which  is  an  extremely  rare  condition), 
or  is  the  result  of  scarring  and  contractions  due 
to  congenital  syphilis. 

The  first  step  in  the  examination  of  the  nose 
is  anterior  rhinoscopy  ;  by  this  means  the  cause 
may  at  once  be  made  evident.  On  the  other 
hand    the  diagnosis  may  not  be  immediately 


possible,  owing  to  general  narrowing  and  con- 
gestion of  the  mucous  membrane  of  the  nose, 
together  with  the  presence  of  much  secretion. 
In  such  a  case  the  interior  of  the  nose  should 
be  gently  cleansed  with  pledgets  of  wool  on  a 
probe  or  nasal  forceps ;  and  afterwards  the  nose 
should  be  lightly  packed  with  plugs  of  cotton- 
wool soaked  in  a  1  in  2000  solution  of  adrenalin 
chloride  containing  a  two  per  cent,  solution  of 
cocaine  hydrochlorate.  After  a  few  minutes 
these  plugs  may  be  removed  and  the  nose 
further  examined.  The  action  of  the  above 
solution  is  to  cause  marked  ischaemia  and 
shrinking  of  the  mucous  membrane  and  to 
render  its  surface  anaesthetic.  This  not  only 
enables  a  better  view  of  the  interior  of  the  nose 
to  be  obtained,  but  also  demonstrates  how  much 
of  the  obstruction  is  due  to  congestion  of  the 
soft  parts  and  how  much  is  due  to  the  bony 
structures  or  to  true  hypertrophy  of  the  sub- 
mucous tissues — a  matter  of  primarj^  importance 
to  subsequent  treatment.  A  further  examina- 
tion now  bemg  made,  the  diagnosis  can  be 
arrived  at.  If  the  obstruction  is  due  to  a  simple 
congestion  of  the  mucous  membrane  and  the 
nose  is  otherwise  normal,  the  passages  will  be 
found  to  be  clear  and  the  mucous  membrane 
closely  adherent  to  the  maderlying  bony 
structures.  In  a  chronic  rhinitis  there  will 
still  be  some  thickening  of  the  submucous 
tissues,  and  in  hypertrophic  rhinitis  the  hyper- 
trophic areas  wiU  still  remain  as  mobile  nodular 
polypoid  fringes  along  the  lower  margin  of  the 
inferior  turbinates,  perhaps  also  of  the  middle 
turbinates.  If  a  deviation  of  the  septum,  a 
spur,  or  a  bony  cyst  of  the  middle  turbinate  be 
present  they  can  now  be  diagnosed  by  inspec- 
tion and  by  use  of  the  probe ;  grey-blue  polypi 
may  be  seen  to  be  coming  from  the  region  of  the 
middle  meatus,  or  a  foreign  body  to  be  lying  in 
the  inferior  meatus ;  or  (now  the  congestion  has 
been  diminished)  the  differential  diagnosis  be- 
tween the  granular  surface  of  lupus  or  the 
deep  punched-out  ulceration  of  a  gumma  will 
be  more  easily  determined.  On  the  other  hand, 
the  obstruction  may  be  found  to  be  due  to 
malignant  disease,  recognized  by  the  hsemor- 
rhagic,  purple-stained,  friable  granulations  and 
polypoid  masses  springing  usually  from  the 
upper  posterior  part  of  the  nasal  cavity. 

In  addition  to  anterior  rhinoscopy,  posterior 
rhinoscopy  should  be  also  carried  out  as  a  matter 
of  routine.  This  may  show  the  presence  of 
hypertrophy  of  the  posterior  ends  of  the  inferior 
turbinates  or  of  a  post-nasal  polypus,  a  fibroma 
or  malignant  disease  of  the  post-nasal  space  or 
cicatrization  suggestive  of  syphilis. 

Treatment  may  be  either  conservative  or 
operative.  Conservative  treatment,  when  pos- 
sible, should  always  first  be  attempted.  It  is, 
however,  limited  to  those  cases  in  which  the 
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obstruction  is  due  to  changes  in  the  mucous 
membrane,  as  it  is  obvious  that  obstruction  due 
to  changes  in  the  bony  structures  cannot  be 
removed  except  by  surgical  means.  Conserva- 
tive measures  consist  in  various  vapours,  sprays 
and  douches  for  the  nose,  together  Avith  proper 
hygienic  measures,  and  climatic  and  medicinal 
treatment. 

In  the  case  of  acute  rhinitis  the  ordinary 
household  remedies  usually  are  sufficient. 
Occasionally  an  attack  can  be  aborted  by 
giving  a  tablet  consisting  of  camphor,  quinine, 
belladonna  and  morphia  in  very  small  quantities 
several  times  a  day.  If  there  be  marked  liead- 
ache  due  to  excessive  congestion  of  the  mucous 
membrane,  the  interior  of  the  nose  may  be 
sprayed  Avith  a  solution  of  1  in  5000  adrenalin 
chloride.  In  other  cases,  if  seen  sufficiently 
early,  aconite  in  one  to  two  minim  doses,  given 
every  tAVO  hours  until  a  sensation  of  dr;y^less 
in  the  throat  is  obtained,  may  give  surprisingly 
good  results,  but  it  is  not  recommended  unless 
the  patient  can  be  under  the  personal  super- 
vision of  the  medical  attendant.  In  many  cases 
of  simple  acute  rhinitis  very  great  relief  can  be 
obtained  by  gently  washing  out  the  nose  AA-ith  a 
mild  alkaline  solution,  and  then  sprajdng  into 
the  nose  an  oily  solution  consisting  of  oil  of 
eucalyptus  and  oil  of  cimiamon  fi\'e  minims 
each,  chloretone  five  grains,  menthol  and 
camphor  three  grams,  perchloride  of  mercury 
half  a  grain,  "  fluol"  to  the  ounce.  After  the 
acute  stage  has  passed  off  the  best  tonic  is  a 
change  of  air. 

In  the  more  chronic  conditions  more  energetic 
treatment  aaiU  be  required,  although  in  simple 
chronic  rhinitis  attention  to  diet,  the  giving  up 
of  a  dusty  occupation,  the  use  of  an  alkaline 
nose-AA^ash,  and  breathing  exercises  to  encourage 
efficient  nasal  breathing,  may  make  the  patient 
sufficiently  comfortable.  If,  however,  such 
measures  fail  it  may  be  necessary  to  cauterize 
the  mucous  membrane  or  to  remove  its  h3^er- 
trophic  portions. 

The  electro -cautery  is  indicated  in  A'asomotor 
rhinitis  or  if  there  is  chronic  turgescence  of  the 
A^enous  plexuses  of  the  inferior  turbinate  bodies. 
The  object  of  electro -cauterization  is  to  pin 
doAA'n  the  mucous  membrane  to  the  bone  beneath 
and  at  the  same  time  to  obliterate,  to  some 
extent,  the  venous  channels.  Further,  by  doing 
so  the  secretion  will  be  diminished.  In  such 
cases  it  is  usually  siifficient  to  cauterize  the 
inferior  turbinate  bodies,  but  occasionally  the 
anterior  tip  of  the  middle  turbinate  may  also 
require  the  same  treatment.  The  septum  may 
also  be  cauterized  if,  in  association  AA'ith  the 
nasal  condition,  there  is  a  history  of  spasmodic 
asthma.  The  amount  to  be  done  at  a  sitting 
depends  on  the  temperament  of  the  patient 
and  the  condition  of  the  nose.     As  a  rule  it  is 


best  to  do  one  side  thoroughly  and  after  a  A\eek 
or  ten  days'  interval  to  operate  on  the  other 
side.  The  operation  is  carried  out  under  the 
local  anaesthesia  of  cocaine  and  adrenalin. 

The  operation  is  performed  Anth  the  patient 
sitting  in  an  upright  position.  The  surgeon, 
of  course,  AA'orks  by  reflected  light.  The 
cautery  is  introduced  cold  into  the  nose,  its 
point  being  made  to  touch  the  inferior  turbinate 
at  its  most  posterior  part.  On  turning  on 
the  electric  current  the  point  of  the  cautery 
is  adA^anced  sloAA'ly  and  CA^enly  until  the  anterior 
extremity  of  the  inferior  turbinate  is  reached. 
The  cautery  should  be  at  red  heat  and  the 
tissues  should  be  burnt  not  superficially  but 
seared  as  a  deep  line  doAAH  to  the  bone  through- 
out its  length.  It  is  usualh'  sufficient  to 
cauterize  the  mucous  membrane  in  tAvo  lines,  one 
running  along  the  inferior  margin  of  the  inferior 
turbinate,  the  other  along  its  upper  surface. 
As  the  point  of  the  cautery  reaches  the  anterior 
margin  of  the  inferior  turbinates  it  should 
be  AA-ithdraAAn  quickly  whilst  at  red  heat.  If 
the  current  is  discomiected  before  it  is  Avith- 
draAAii  the  point  Avill  cool  and  stick  to  the  mucous 
membrane,  Avhich  aaiII  be  torn  and  bleed  on  its 
remoA'^al. 

Tlie  immediate  after-treatment  consists  in 
puffing  in  a  little  anaesthesm  to  relicA'e  the  pain. 
The  normal  inflammatory  reaction  Avill  cause 
temporary  obstruction  AAithin  the  nose,  Avhich 
may  produce  a  certain  amount  of  discomfort ; 
it  may  be  relieved  by  giAing  an  inhalation  of 
menthol  or  sprajdng  the  nose  AA-ith  a  very  Aveak 
solution  of  adrenalin  chloride.  After  six  or 
eight  days  the  eschar  produced  between  the 
line  of  cauterization  can  be  removed.  The  nose 
AA'ill  then  be  found  to  be  patent,  and  the  site  of 
the  eschar  may  be  painted  oA'er  once  or  tA\-ice 
Avith  an  oily  solution  containing  nitrate  of 
mercury. 

Against  cauterization  it  is  said  that  there  is 
a  tendency  for  synechise  to  occur  aftenvards. 
This  can  only  happen  if  the  nose  is  so  narrow 
that,  in  introducing  the  cautery,  the  mucous 
membrane  not  only  coA-ering  the  inferior 
turbinate,  but  also  the  septum,  becomes  burnt, 
the  surfaces  afterAvards  uniting  and  so  forming 
adhesions.  In  such  a  case,  hoAA'CA^er,  the 
cautery  should  not  have  been  used.  Another 
precaution  before  operation  is  to  thoroughly 
dry  the  nose  before  applying  the  cautery.  If 
the  mucous  membrane  is  coA^ered  AAdth  secretion, 
scalding  of  the  surfaces  near  the  cautery  may 
take  place,  eA^en  although  the  cautery  is  not 
in  actual  contact  AAith  them.  The  nose  should 
first  be  dried  b}'  mopping  it  out  repeatedly 
A\ith  pledgets  of  cotton-AAOol.  In  suitable  cases 
the  result  of  cauterization  is  most  satisfactory, 
but  it  may  not  be  permanent.  The  treatment 
may  require  to  be  repeated  in  a  year  or  so. 
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In  cases  of  true  hypertrophic  rhinitis  cauteriza- 
tion is  insufficient.  The  hypertrophy  may  exist 
throughout  the  length  of  the  inferior  turbinate 
or  may  be  limited  to  its  posterior  end.  In  the 
former  condition,  after  rendering  the  part  anaes- 
thetic by  the  cocame  and  adrenalin  solution ,  the 
hypertrophic  mucous  membrane  is  simply  cut 
away  by  a  pair  of  strong  angular  scissors,  no 
bone  being  removed.  This  operation,  if  carried 
out  properly,  is  an  exceedingly  simple  one. 
In  the  case  of  enlarged  posterior  ends  they  are 
removed  under  a  local  anaesthetic,  by  passing 
a  snare  through  the  anterior  nares ;  but  if  a 
general  anaesthetic  be  given  the  forefinger  of 
the  left  hand  should  be  passed  into  the  post- 
nasal space,  in  order  to  guide  the  snare  over 
the  enlarged  posterior  end.  This  latter  method 
is  preferable  if,  in  addition  to  removal  of  the 
posterior  ends,  it  is  also  necessary  to  remove 
the  anterior  ends  of  the  turbinates. 

Removal  of  the  anterior  ends  of  the  middle 
turbinates  is  called  for  if  their  enlargement, 
either  from  hj^aertrophy  of  the  mucous  mem- 
brane or  from  cystic  formation,  in  addition 
to  causing  nasal  obstruction  gives  rise  to 
symptoms  such  as  pain  across  the  bridge  of 
the  nose  or  frontal  headaches,  or  if  frontal 
sinus  suppuration  be  suspected.  If  the  head- 
aches are  simply  due  to  the  hypertrophic 
anterior  ends  of  the  middle  turbinates,  their 
removal  will  cure  the  trouble.  If  they  are  due 
to  frontal  sinus  suppuration  the  headaches  will 
continue  in  spite  of  this  operation  if  the  fronto- 
nasal duct  remains  obstructed,  but  if  free 
drainage  is  secured  a  flow  of  pus  will  be  seen 
commg  from  the  region  of  the  fronto-nasal 
duct  and  the  headaches  may  simultaneously 
cease.  The  method  I  adopt  is  to  cut  through 
the  upper  attachment  of  the  middle  turbinate 
with  a  pair  of  scissors,  and  then  pass  a 
snare  into  the  incision  so  made  and  draw  the 
loop  tight.  In  this  way  the  anterior  end  is  re- 
moved in  the  same  manner  as  a  polypus. 

Li  these  operations  the  only  after-trouble 
which  may  occur  is  haemorrhage.  When  avoid- 
able, I  never  pack  the  nose  with  gauze,  because 
its  removal  usually  causes  pain  and  haemorrhage, 
and  also  its  presence  prevents  free  drainage. 
In  a  plethoric  subject  in  which  packing  may  be 
considered  necessary  I  use  gauze  smeared  with 
sterUized  vaseline,  which  renders  its  removal 
an  easy  matter.  If  amputation  of  the  anterior 
end  of  the  middle  turbinate  alone  has  been 
done,  it  is  not  necessary  to  plug  the  whole 
nasal  passage  with  gauze,  but  merely  to  insert 
a  small  piece  of  gauze  high  up  against  the 
wounded  surface,  thus  leaving  a  free  passage 
for  breathing  through  the  inferior  meatus. 

In  many  cases  of  chronic  nasal  obstruction 
a  deviation  of  the  septum  also  is  present.  If 
the  symptoms  are  such  as  warrant  an  opera- 


tion,  the   submucous   resection   is   the   proper 
procedure. 

The  method  of  performing  this  operation 
was  first  introduced  into  this  country  by  the 
writer  [Journal  of  Laryngology  and  Otology,  June 
1904).  At  that  time  the  possibility  of  a  sub- 
mucous resection  was  not  realized,  and  the  cases 
which  I  first  had,  had  been  previously  cauter- 
ized on  the  side  of  the  obstruction  in  the  hope 
of  diminishmg  the  obstruction.  Consequently  the 
mucous  membrane  on  the  obstructed  side  was  so 
adherent  to  the  cartilage  that  it  could  not  be  sep- 
arated from  it, and  was  removed  with  the  septum. 
There  is  no  doubt  that  the  true  submucous 
resection  of  the  septum  (that  is,  removal  of  as 
much  of  the  cartilage,  vomer  and  perpendicular 
plate  of  the  ethmoid  as  may  be  necessary,  and 
leaving  behind  the  mucous  membrane  of  both 
sides,  which  afterwards  are  brought  into 
apposition)  is  the  ideal  operation  and  one  which 
I  now  invariably  adopt,  yet  the  method  adopted 
in  this  resection,  from  the  point  of  view  of 
surgical  procedure,  differs  very  slightly  in  detail 
from  the  one  which  I  originally  introduced.  In 
this  operation  it  is  frequently  also  necessary 
to  remove  the  anterior  end  of  the  middle 
turbinate,  or  the  hypertrophic  mucous  mem- 
brane of  the  inferior  turbinate  on  the  previously 
patent  side  of  the  nose,  because  although  the 
correction  of  the  de\'iation  will  give  a  free  pas- 
sage on  the  previously  obstructed  side,  it  may 
cause  a  narrowing  of  the  previously  patent 
side.  In  several  instances  I  have  seen  patients, 
operated  on  by  others,  in  wiiich  the  complaint 
j  has  been  made  that  whereas  the  surgeon  has 
freed  the  obstructed  side,  he  caused  obstruction 
of  the  pre\'iously  free  side. 

If  the  obstruction  is  due  to  nasal  polypi 
the  procedure  varies  according  to  the  cause  of 
the  polypi.  In  a  simple  post-nasal  polj^Jus  the 
best  method  of  treatment  is  to  give  a  general 
anaesthetic,  to  pass  the  snare  back  into  the 
naso -pharynx  and  with  the  forefuiger  of  the 
left  hand  insinuate  it  round  the  growth,  which 
may  completely  fill  up  the  post-nasal  space  and 
render  this  a  matter  of  extreme  difficulty. 
The  loop  of  the  snare  should  be  gradually 
tightened,  the  point  of  the  snare  being  pushed 
up  as  far  as  possible  so  as  to  get  to  the  root 
of  the  poliyp*^^^-  Retraction  is  then  made  and 
the  polypus,  if  not  too  big,  is  pulled  out  through 
the  anterior  nares.  If  this  is  impossible  the 
root  is  torn  through  and  the  polypus  falls  into 
or  is  pushed  into  the  pharynx  and  extracted 
from  the  mouth. 

If  there  is  no  evidence  of  ethmoidal  suppura- 
tion the  polypi  may  be  removed  under  local 
anaesthesia,  by  means  of  the  snare  and  punch 
forceps. 

If  a  patient  comes  suffering  from  a  bilateral 
nasal  obstruction   and  is   willing  to   have  the 
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polypi  removed  under  a  local  anaesthetic,  the 
surgeon  should  see  that  an  air-way  is  obtained 
on  one  side  of  the  nose.  Under  such  circum- 
stances the  patient  does  not  object  to  dis- 
comfort or  pain ;  but  if  he  finds,  after  the 
operation,  which  may  be  unpleasant,  even  under 
cocaine  anaesthesia,  that  his  nose  is  stiU  blocked, 
he  will  probably  not  thank  the  surgeon  for  his 
work.  If  a  free  air-way  is  obtained  it  not 
only  gives  relief,  but  confidence  in  the  future. 
In  skilful  hands,  and  if  the  patient  is  of  a  placid 
temperament,  it  is  not  impossible  to  remove 
almost  all  the  polypi  from  one  side  of  the  nose 
at  one  sitting,  even  in  extreme  cases.  If  there 
is  ethmoidal  suppuration  it  is  advisable,  when 
possible,  to  give  a  general  anaesthetic  and  to 
clear  out  the  nose  on  both  sides  by  means  of 
punch  forceps  and  Mayer's  ring  knife.  The 
latter  instrument  should  be  used  cautiously. 
On  dealing  -nith  ethmoidal  suppuration  it 
must  not  be  forgotten  that  there  is  only  a  very 
thin  plate  of  bone  separating  it  from  the  orbit. 
Even  in  the  most  careful  hands  this  may  be 
injured,  giving  rise  after  a  few  days  to  a  "  black- 
eye."  Recently  I  have  seen  a  patient  who  had 
been  operated  on,  elsewhere,  to  such  an  extent 
that  not  only  the  ethmoidal  region,  but  also 
the  middle  turbinate  and  the  entire  floor  of  the 
orbit,  had  been  curetted  away.  As  a  result 
there  is  now  a  periorbital  abscess  and  sinking 
down  of  the  eyeball  beneath  the  level  of  the 
orbit  with  loss  of  sights — a  disastrous  result. 

If  malignant  disease  be  suspected  it  is  -wiser 
to  have  a  section  of  the  growth  cut  and  examined 
before  expressing  an  opinion.  In  malignant 
disease  of  the  ethmoidal  and  sphenoidal  region 
(often  simulatmg  polypi)  it  should  always  be 
borne  in  mind  that  the  extent  of  the  disease 
is  always  far  greater  than  that  observed  by 
the  naked  eye.  Any  operation  performed  must 
of  necessity  be  one  of  extreme  severity.  Whether 
such  an  operation  should  be  performed  or  not 
should  be  weighed  most  carefully  by  the  surgeon 
before  his  opinion  is  communicated  to  the 
patient. 

A  foreign  body  within  the  nose  is  easily  seen 
and  easily  removed.  It  always  lies  in  the 
inferior  meatus.  It  is  simply  necessary  to 
pass  a  hook  behind  it  and  pull  it  out. 

In  my  experience  tertiary  syphilitic  lesions 
of  the  nose  are  not  diagnosed  as  early  as  they 
should  be.  In  an  adult,  suspicion  of  this 
should  always  arise  when  there  is  sudden  and 
recent  nasal  obstruction  from  no  known  cause. 
In  some  cases  the  diagnosis  is  confirmed  by 
external  thickening  of  the  bridge  of  the  nose. 
Usually  the  gummatous  infiltration  affects 
both  the  cartilaginous  and  bony  septum,  causing 
it  to  appear  red  and  swollen.  On  the  gumma 
breaking  dovm  the  characteristic  deep-seated 
ulceration    becomes    evident.     Similarly,    deep 


ulceration  may  be  seen  running  along  the  edge 
of  the  inferior  turbinate  bodies.  In  cases  of 
doubt  a  Wassermann  reaction  should  be  taken. 
Prior  to  the  introduction  of  salvarsan  I  found 
that  inunctions  of  mercury,  together  with  the 
giving  of  large  internal  doses  of  potassium 
iodide,  rapidly  brought  about  a  cure.  The  in- 
sufflation of  calomel  powder  is  also  of  benefit. 
Salvarsan,  unless  otherwise  contra-indicated,  is 
now  given,  as  it  is  of  the  utmost  importance  in 
tertiary  lesions  of  the  nose  to  get  as  rapid  a  cure 
as  possible,  to  prevent  destruction  and  necrosis 
of  its  bony  structures. 

Lupus  of  the  nose  differs  from  a  sj^hilitic 
lesion  in  its  chronicity,  its  granular  appearance, 
and  in  the  lack  of  surrounding  inflammatory 
disturbance.  The  position  of  the  lesion  is 
most  frequently  in  the  anterior  part  of  the 
nose,  that  is,  the  part  which  may  be  infected 
by  scratching  the  interior  of  the  nose  with  the 
finger.  The  only  treatment  for  lupus  of  the 
nose  is  to  curette  away  all  the  lupoid  tissue  by 
means  of  Mayer's  ring  knife  and  then  to  apply 
nitrate  of  mercury  ointment.  Recently,  good 
results  have  been  obtained  by  giving  sodium 
iodide  internally  and  applying  hydrogen  per- 
oxide locally.  By  this  means  nascent  iodine 
is  said  to  come  into  contact  with  and  destroy 
the  affected  tissue ;  even  if  this  be  so,  I  consider 
that  the  surgical  treatment  should  first  be 
adopted.  H.  F.  T. 

CHRONIC    RHINITIS 

Chronic  Rhinitisand  pharyngitis  are  inseparable, 
hence  it  is  customary  to  examine  the  pharynx 
and  the  anterior  nares  at  the  same  time ;  the 
posterior  nares  should  be  examined  if  possible. 

The  phar\Tix  is  the  common  receptacle  of 
the  natural  flow  of  mucus  and  detritus  from 
the  nose,  and  is  in  addition  exposed  to  unfiltered 
air  in  cases  of  nasal  obstruction.  Inflamma- 
tion of  the  pharjmx  and  the  accompanying 
cough  in  nasal  obstruction  increase  the  trouble 
owing  to  swelling  of  the  vascular  mucous  mem- 
brane. The  prominence  of  the  thickened 
lateral  pharyngeal  band  formally  attracted 
much  treatment,  especially  when  the  patient's 
sensations  further  indicated  it  as  the  cause  of 
trouble.  Now  attention  is  focussed  on  auA^ 
nasal  obstruction  present;  the  lateral  pharyn- 
geal band  so  obvious  in  the  pharyngitis  of 
gouty  subjects  contains  the  inflamed  lymph 
channels  which  run  do-mi  the  lateral  wall  of 
the  pharj^nx  and  which  commence  in  the  fossa 
of  Rosenmiiller.  (It  was  usual  to  divide  these 
bands  with  the  cautery.) 

The  causes  of  chronic  rhinitis  are  deficient 
nasal  respiration,  commonly  due  to  adenoids 
in  the  young;  chronic  bacterial  infection  of 
the    bacillus   of    Friedlander  following    acute 
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conditions;  inhalations  of  particles  of  dust; 
over-indulgence  in  alcohol  and  meat,  especially 
in  gouty  subjects;  sedentary  occupations, 
constipation,  sexual  excess  and  anaemia. 
Chronic  rhinitis  is  also  a  frequent  concomitant 
of  gastric,  cardiac  and  lung  diseases — particu- 
larly phthisis. 

In  the  nose  the  vasomotor  swelling  of  the 
mucous  membrane  may  be  out  of  all  proportion 
to  the  amount  of  inflammation  present,  and 
the  condition  is  affected  by  most  of  the  factors 
of  life;  starvation,  purging  and  free  perspira- 
tion cause  the  mucous  membrane  to  shrink; 
alcohol,  constipation,  and  anaemia  produce 
turgescence. 

Cold  air  contracts  the  mucous  membrane 
and  precipitates  the  moisture  from  the  lung 
in  the  nose ;  on  the  other  hand  warm  dry  air 
contains  irritant  dust.  Continued  respiration 
of  the  latter  results  in  dry  rhinitis,  common  in 
anaemia  and  dyspepsia,  and  indicating  vaso- 
motor and  lymphagogue  failure.  The  narrow 
nose  of  a  full-blooded  gouty  individual  of 
sedentary  habits  is  particularly  prone  to  dry 
or  moist  chronic  rhinitis,  and  that  of  cooks  and 
housemaids  to  rhinitis  sicca. 

A  patient  coming  from  the  country  to  town 
probably  contracts  a  nasal  catarrh  if  his  nose 
is  competent  only  under  favourable  conditions, 
the  mucous  membrane  swells,  the  nose  becomes 
incompetent,  and  catarrh  after  catarrh  results. 
The  symptoms  of  the  complaint  vary  :  some 
complain  of  a  sore  throat  and  running  from 
the  nose ;  others  with  a  large  middle  turbinal, 
which,  if  slightly  swollen,  causes  pressure,  are 
distressed  by  headache  in  the  glabellar  region, 
or  rhinorrhoea  and  sneezing.  Nasal  obstruction 
is  the  most  notable  symptom. 

The  personal  equation  of  the  individual  is  a 
factor  apart  from  the  physical  conditions  and, 
just  as  skins  vary,  so  one  patient  is  prone  to 
dry  inflammation,  another  has  pronounced 
vasomotor  reaction,  and  a  third  free  secretion 
of  mucus  and  clear  fluid. 

It  is  important  to  treat  patients  with  chronic 
rhinitis  from  a  general  standpoint ;  some  cases 
may  manifest  serious  disease,  though  a  cold  or 
sore  throat  is  complained  of. 

On  examining  the  anterior  and  posterior  nares 
the  mucous  membrane  is  seen  to  be  turgid  and 
red ;  the  diminished  air-way  is  further  reduced 
by  mucus,  liquid  or  stringy,  or  even  muco-pus. 
The  mucous  membrane  pits  to  a  probe.  Spray- 
ing with  four  per  cent,  cocaine  produces  extreme 
contraction  of  the  mucous  membrane  and  dis- 
closes any  bony  source  of  obstruction.  Chronic 
moist  rhinitis  may  develop  into  chronic  hyper- 
trophic rhinitis,  or  into  polypoid  disease  of  the 
middle  turbinal,  and,  as  a  result  of  the  defective 
drainage,  is  a  factor  in  sinus  infection  in  acute 
diseases    such    as    influenza.     Moist   and    dry 


rhinitis  may  alternate  or  coexist  in  the  same 
nose,  the  dry  form  in  the  wide  and  moist 
rhinitis  in  the  obstructed  nostril  in  case  of 
one-sided  obstruction,  or  even  in  the  same 
nostril  where  the  upper  and  middle  meatus 
are  occluded  by  an  enlarged  middle  turbinal 
or  septal  deflection,  and  where  the  inferior 
meatus  is  exceptionally  patent. 

Local  treatment  should  commence  with  the 
application  of  a  saline  lotion  to  the  nose.  A 
powder  is  made  of  equal  parts  of  sod.  bibor.,  sod. 
bicarb.,  and  sod.  chlorid. — ammon.  chlorid.  is 
sometimes  substituted  for  sod.  chlorid.  and  the 
patient  is  instructed  to  mix  one  teaspoonful  to 
a  tumbler  of  warm  water  and  directed  to  spray 
or  syringe  the  nose.  Gentle  syringing  with  a 
rubber-ball  syringe  fitted  with  a  coarse  nozzle, 
which  cannot  enter  the  nose,  is  most  efficient. 
The  head  is  bent  over  a  basin,  and,  while 
the  patient  breathes  in  and  out  through  the 
mouth,  the  lotion  enters  one  nostril  and  passes 
out  of  the  other.  If  the  head  is  well  bent,  and 
the  patient  does  not  blow  the  nose,  no  fluid 
will  enter  the  Eustachian  tubes.  Oil  sprays 
will  sometimes  give  relief :  cocaine,  menthol, 
aa  gr.  iv,  paroleine  ad  5  i ;  or  pinol,  tr.  benzoin 
CO.,  afi  ]\  X,  paroleine  ad  5  i. 

An  excellent  preparation  for  adults  and  easy 
to  apply  to  children,  is  a  paint  which  is  inserted 
on  a  camel's  hair  brush  :  ung.  hyd.  nit.  dil. 
3  ss,  ol.  amj^gdal.  ess.  q.s.,  ol.  amygdal  ad  5  i. 

Small  children  object  to  spraj^s  and  lotions, 
but  -will  themselves  apply  the  paint.  If  a  week's 
treatment  in  an  infant,  by  clearing  up  rhinitis, 
does  not  relieve  nasal  obstruction,  then  adenoids 
may  be  suspected  and  removed. 

A  few  severe  cases  will  need  submucous 
cauterization  (described  under  Chronic  Hyper- 
trophic Rhinitis),  but  operative  procedure  is 
usually  directed  to  remove  causes  of  obstruction. 

In  adults  general  treatment  is  perhaps  more 
important  than  local.  The  plethoric,  and  others 
of  sedentary  habit,  are  given  calomel  gr.  J 
or  ^  alt.  noct.  and  a  tumbler  of  hot  or  cold 
water  containing  ten  grains  or  more  of  potassium 
citrate  at  night  and  in  the  morning  before 
breakfast.  Alcohol  and  excess  of  sugar  and  red 
meat  are  restricted  in  the  gouty.  Outdoor  or 
indoor  exercises,  especially  those  dealing  with 
respiration  are  prescribed.  A  course  of  Turkish 
baths  is  a  good  substitute  for  vigorous  out- 
door exercises.  Well-aired  and  cool  rooms  day 
and  night  are  important,  and  in  fair  weather 
the  window  should  be  kept  open  but  draughts 
avoided.  Dyspepsia,  anaemia,  constipation  and 
defective  teeth  are  to  be  remedied. 

Rhinitis  Sicca  presents  an  appearance  markedly 
different  from  that  of  moist  rhinitis ;  the  nose  is 
competent  for  respiration.  The  condition  may 
be  established  even  under  normal  conditions 
of  atmosphere  in  very  patent  noses,  and  quickly 
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appears  in  dry  and  dusty  atmosplieres  in  those 
predisposed  to  ordinary  clironic  rhinitis. 

If  dry  rhinitis  continues  the  mucous  mem- 
brane crusts  and  becomes  converted  into 
squamous  epithehum,  leading  sometimes  to 
suppuration  and  atrophic  rhinitis.  The  dry 
condition  allows  of  the  entry  of  micro-organisms, 
and  will  be  found  of  frequent  occurrence  in 
conjunction  with  erysipelas  of  the  face. 

The  patient  complains  that  he  cannot  use  a 
handkerchief,  and  of  a  sensation  of  contraction 
or  swelling  in  the  nose ;  his  throat  is  dry  and 
the  nose  may  be  actually  obstructed.  On 
examining  the  anterior  nares  the  mucous 
membrane  appears  red,  wrinkled  and  dry ; 
droplets  of  mucus  exuding  from  the  mouths 
of  the  glands  are  often  to  be  seen.  Dry  patches 
are  obvious  on  the  anterior  end  of  the  middle 
turbinal  and  the  front  of  the  cartilaginous 
septum,  both  being  points  which  are  exposed 
to  the  maximum  air  current ;  these  are  the 
starting-points  of  crusting. 

Dry  rhinitis  also  exists  in  noses  possessing 
a  patent  inferior  meatus,  along  which  both  the 
entering  and  issuing  air  passes  while  the  middle 
and  upper  meatus  is  obstructed ;  it  is  remedied 
by  restoring  these  upper  parts  as  channels  to 
inspired  air. 

The  dry  patch  on  the  cartilaginous  septum 
causes  irritation,  and  in  a  narrow  nose  leads 
to  obstruction,  consequently  the  patient  picks 
it  with  the  finger  nail.  This  proceeding  may 
be  persisted  in  till  a  perforation  is  made  in  the 
cartilaginous  septum  of  sufficient  size  to  admit 
the  finger.  In  the  early  stage  of  the  manipu- 
lation violent  epistaxis  may  set  in,  often  as 
the  result  of  a  microscopic  abrasion.  Haemor- 
rhage may  come  from  the  inferior  turbinal  at 
the  same  time  and  has  been  reported  from 
the  middle  turbinal.  Though  this  spot  is 
particularly  exposed  to  injury,  the  blood  of 
"  spontaneous  epistaxis,"  which  occurs  with 
menstruation,  cirrhosis  of  the  liver  and  kidneys 
and  heart  disease,  usually  comes  from  this 
spot. 

Treatment.  Where  finger-nail  ulceration  has 
commenced  or  epistaxis  threatens,  the  dilute 
mercurial  oil  or  yellow  vaseline  is  to  be  regularly 
painted  into  the  nose ;  calcium  lactate  may  be 
tried.  The  patient  is  enjoined  to  wear  thick 
gloves  at  night,  to  avoid  interference  during 
sleep. 

Mild  cases  are  treated  by  applying  five  per 
cent,  cocaine  on  a  pledget  of  wool  and  then 
gauze  soaked  in  hydrogen  peroxide  if  the 
bleeding  continues.  In  severe  epistaxis  it  is 
more  satisfactory  to  destroy  the  bleeding  vessel 
with  the  electric  cautery. 

To  accomplish  this  a  good  reflected  light  is 
necessary.  The  packing  of  cocainized  wool  is 
removed    and   the   slight   abrasion   recognized 


or  brought  into  activity  on  manipulation  with 
a  probe.  A  cautery  point  is  applied  at  a  dull 
red  heat ;  the  nose  may  be  then  left  unpacked, 
but  a  loose  dressing  of  the  mercurial  oil  should 
be  applied. 

Subsequent  treatment  is  directed  towards 
correcting  any  abnormality  of  the  nose,  with 
instillation  of  an  oily  preparation. 

Indiscriminate  application  of  strong  caustics 
and  styptics  to  the  nose  should  be  carefully 
avoided. 

An  injection  of  morphia  will  be  found  of 
great  help  in  soothing  a  nervous  or  restless 
patient. 

Chronic  rhinitis  frequently  develops  into 
Chronic  Hypertrophic  Rhinitis.  The  anterior  tur- 
binal, instead  of  pitting  to  the  probe,  is  resistant 
and  solid ;  this  change  is  due  to  fibrosis  of  the 
interstitial  tissue  and  even  of  the  venous  sinus, 
and  attacks  the  inferior  turbinals ;  the  middle 
turbinal  may  be  slightly  affected,  especially 
M'hen  that  bone  is  thicker  than  usual  and  the 
contained  middle  ethmoidal  cell  small. 

The  patient  has  marked  nasal  obstruction 
and  a  rhinorrhoea  of  clear  fluid  which  may 
cause  excoriation ;  pharyngeal  catarrh  and 
persistent  cough  are  often  present.  Enlarge- 
ment of  the  posterior  end  of  the  inferior  turbinal 
is  a  frequent  cause  of  chronic  middle-ear 
catarrh  and  prevents  the  cure  of  suppurative 
processes  in  the  middle  ear.  Nasal  speech, 
sensation  of  a  foreign  body  in  the  posterior 
nares,  and  paresis  of  the  palate  may  be  present 
when  the  posterior  ends  are  large  actually  or 
relatively  to  small  posterior  nares. 

Chronic  hypertrophic  rhinitis  is  pre-eminently 
a  disease  of  young  adults,  but  may  be  seen  in 
children  and  later  life. 

The  swollen  anterior  end  of  the  inferior 
turbinal  appears  as  a  smooth  pink  or  whitish 
swelling,  while  the  posterior  is  white  and  mori- 
form.  Spraying  Avith  four  per  cent,  cocaine 
only  slightly  reduces  the  hypertrophic  tissue,  in 
contradistinction  from  simple  chronic  rhinitis. 
It  is  convenient  to  spray  the  nose  in  these 
cases  in  order  to  estimate  the  amount  of 
hypertrophic  tissue  present  and 
a  thorough  examination  of  the 
cocaine  should  be  applied  after 
air-way  of  either  nostril  and  carrying  out 
anterior  and  posterior  rhinoscopy.  The  appear- 
ance of  the  contracted  nose  will  indicate  a 
suitable  course  of  treatment.  On  the  one  hand 
the  hypertropliic  changes  may  have  followed  a 
neglected  rhinitis  in  a  competent  nose,  possibly 
associated  with  adenoids,  or  the  nose  has  been 
originally  incompetent  from  constriction  of  the 
anterior  nares,  abnormalities  of  the  septum, 
or  complete  or  partial  occlusion  of  the  posterior 
nares.  The  aim  of  the  surgeon  is  to  establish 
a   competent  nose   and   to   treat   the  primary 


to  facilitate 
nose.  The 
testing    the 


DISEASES   OF  THE   THROAT 


1173    CHRONIC  HYPERTROPHIC  RHINITIS 


rhinitis.  Slight  cases  in  -n^de  noses  should  be 
treated  on  the  medical  lines  detailed  above, 
but  operative  procedure  usually  is  necessary. 

In  cases  where  hypertrophy  is  small  and 
chronic  rhinitis  marked  the  galvano-cautery 
is  applied  to  the  inferior  turbinal.  The  sub- 
mucous is  the  better  method.  A  pointed  cautery 
heated  to  dull  red  heat  is  plunged  into  the 
anterior  end  of  the  turbinal  and  passed  along 
the  length  of  the  bone ;  two  or  three  punctures 
may  be  made.  Linear  cauterization  is  also  used, 
but  requires  careful  manipulation  with  an  insu- 
lating speculum  to  avoid  synechise,  and  healing 
is  not  so  rapid.  Delavan's  submucous  incision 
with  a  narrow-bladed  knife  is  employed  by 
some,  but  is  more  difficult  to  apply  than  the 
cautery,  while  the  subsequent  reaction  is  greater. 
Goldstein's  trocar  and  cannula  may  be  used  to 
apply  chromic  acid  by  the  submucous  method ; 
it  is  contra-indicated  in  kidnej'  disease.  It  is 
useless  to  apply  the  cautery  to  the  middle 
turbinal. 

The  anterior  ends  of  the  inferior  turbinals 
are  easily  removed  under  local  anaesthesia ; 
the  method  of  anaesthetizing  is  described  under 
polypi.  A  Thudichum's  speculum  is  inserted 
into  the  nostril,  and  the  anterior  end  separated 
from  the  outer  wall  for  about  half  an  inch  by 
a  snip  of  Til  ley's  scissors  or  cutting  forceps ; 
the  point  of  the  scissors  is  directed  outwards 
during  this  manipulation.  The  loop  of  a 
snare  is  adjusted  to  a  small  size  and  the  wire 
passed  into  the  cut  groove.  The  point  of  the 
snare  is  moved  along  the  medial  aspect  of 
the  bone  and  then  against  it.  The  A^ire  is 
tightened  and  the  anterior  end  removed ;  this 
is  Lakes  method.  The  incised  ends  may  also 
be  ablated  with  Luc's  forceps  No.  1  or  2 — a 
convenient  method  under  general  anaesthesia. 
Jansen-Struycken  punch  forceps  are  effective 
in  some  cases  under  local  anaesthesia,  when  the 
preliminary  incision  is  unnecessary. 

Enlargements  of  the  posterior  ends  are  most 
successfullj^  removed  under  gas,  preferably  with 
Lake's  turbinotome,  which  is  hooked  over  the 
end  or  adjusted  by  means  of  the  finger  in  the 
posterior  nares ;  a  snare  may  be  employed  but 
is  more  difficult  to  manipulate  and  removes 
less  tissue.  Some  patients  will  submit  to  this 
operation  under  local  anaesthesia  ;  five  per  cent, 
alypin  obviates  the  contraction  consequent  on 
cocaine  and  suprarenal  anaesthesia.  A  snare 
loop  is  bent  downwards  from  the  convex  edge 
and  a  second  time  outwards  from  the  flat  plane ; 
by  this  manoeuvre  the  loop,  when  passed  over 
the  posterior  end,  can  be  drawn  outwards  on 
tightening  the  wire.  This  method  requires 
practice. 

Occasionally  the  hypertrophic  tissue,  though 
energetically  treated,  grows  again.  I  removed 
the  whole  of  the  hypertrophic  tissue  from   a 


girl  aged  eighteen  by  snaring  the  posterior  end 
and  then  tearing  the  tissue  from  the  bone ; 
it  was  freed  from  the  anterior  end  by  scissors. 
The  treatment  of  her  chronic  rhinitis  was  neg- 
lected and  she  reappeared  a  year  later  Mith 
an  obstructed  condition  almost  identical  with 
her  first  appearance.  Such  cases  are  rare,  and 
it  is  important  not  to  remove  too  much  inferior 
turbinal ;  the  whole  of  the  inferior  turbinal 
should  only  be  totally  removed  in  cases  of 
exceptional  contraction  of  the  nares,  Avhen 
Carmalt  Jones'  spokeshave  will  be  found  an 
efficient  instrument. 

Physiological  ventilation  is  better  obtained 
by  resecting  an  obstructing  middle  turbinal 
than  by  a  too  severe  treatment  of  the  inferior 
turbinal,  for  in  this  last  case  dry  rhinitis  may 
attack  the  too  patent  inferior  meatus,  while 
the  superior  meatus  is  in  a  condition  of  obstruc- 
tive rhinitis.  A  hypertrophic  fringe  dependent 
from  the  bone  may  be  neglected  and  the  bone 
treated  according  to  the  amount  of  obstruction 
present ;  in  wide  noses  the  anterior  end  is 
removed  with  Luc's  forceps ;  in  narrow  noses 
the  whole  bone  is  removed  with  Carmalt  Jones' 
spokeshave,  aided  by  the  finger  in  the  posterior 
nares,  or  with  a  Luc's  forceps  gripping  the 
posterior  lip.  Both  these  operations  are  better 
carried  out  under  gas.  Many  rhinologists 
remove  the  middle  turbinal  under  local  anaes- 
thesia (see  Nasal  Polypi),  when  the  attachment 
of  the  bone  is  divided  with  angular  scissors 
or  cutting  forceps  and  the  bone  snared ;  this 
manipulation  is  not  easy  in  the  narrow  nose, 
where  removal  is  usually  needed. 

It  frequently  happens  that  a  submucous 
resection  of  the  septum,  resection  of  the  turbinals 
and  removal  of  adenoids  have  to  be  carried  out, 
and  are  better  performed  on  one  occasion  under 
general  anaesthesia  than  in  a  series  of  manipula- 
tions, which  depress  the  patient  physically  and 

I  mentally. 

Finally  every  care  must  be  used  to  avoid 
transferring  the  patient  from  the  Scylla  of  an 
obstructed  nose  to  the  Charybdis  of  a  dry  one. 
The  post-operative  treatment  is  similar  to  that 
in  use  after  the  removal  of  polypi ;  generally 
speaking,  noses  which  have  been  prepared  with 
a  local  anaesthetic  and  in  patients  coming  from 
a  distance  should  be  plugged;  the  plug  must 
be  removed  next  day.     It  is  advisable  to  put 

I  the  patient  on  a  course  of  treatment  for  rhinitis. 

Lupus. — Lupus  of  the  nose  is  frequently  seen 

as   an  extension  from  the   cutaneous  surface, 

but  exceptionally  it  is  found  in  the  nose  alone. 

The  infection  commences  at  the  anterior  part 

'  of  the  septum,  which  is  exposed  to  finger-nail 
damage,  and  spreads  to  the  floor  of  the  nose 
and  on  to  the  inferior  or  middle  turbinal.  The 
early  stage  is  characterized  by  the  usual  brown 
nodules,  Avhich  coalesce  and  ulcerate.     Accord- 
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ing  as  the  nose  is  moist  or  dry  the  granulomatous 
tissue  appears  hypertrophic  or  dry ;  the  latter  is 
the  commoner  type.  It  will  be  found  satisfac- 
tory, before  deciding  if  a  crusted  nose  is  lupoid 
or  in  a  condition  of  suppurative  rhinitis,  to  direct 
the  patient  to  spray  the  nose  with  ten-volume 
hj'drogen  peroxide  lotion,  to  wash  out  with  the 
three-salt  lotion,  and  to  apply  a  mercurial  oil 
with  a  brush  or  avooI  mop.  In  a  week's  time 
the  surgeon  will  be  able  to  see  the  exact  extent 
of  the  disease  and  note  the  characteristic  edge. 
The  cartilaginous  septum  is  soon  destroyed, 
but  the  bone  is  uninjured.  Syphihs  destroys 
bone  as  well,  is  usually  rapid,  and  involves  a 
large  area  at  a  time ;  it  is  accompanied  by  free 
discharge,  or  an  intolerable  smell  and  dead 
bone.  Finger-nail  perforation  and  that  due 
to  bichromate  dust  have  to  be  distinguished. 

If  the  skin  of  the  face  is  involved  X-ray 
or  Finsen  light  treatment  should  be  used 
to  give  the  best  cosmetic  results,  and  the 
internal  nares  be  exposed  to  the  active 
rays  at  the  same  time ;  though  not  always 
satisfactory,  I  have  seen  complete  cures  foUow 
X-ray  application.  Less  satisfactory  cures 
may  be  completed  with  punctate  cauteriza- 
tion, the  preparation  for  w^hich  with  suprarenal 
extract  and  cocaine  permits  of  very  accurate 
definition  of  the  extent  of  the  disease. 

In  other  cases,  where  the  disease  is  extensive 
and  the  patient  shirks  attendance,  the  nose  is 
similarly  prepared  wdth  a  suprarenal  extract 
and  cocaine  and  the  diseased  mucous  membrane 
curetted  with  a  sharp  spoon  under  general 
anaesthesia.  Hydrogen  peroxide  lotion  is  applied, 
and  later,  before  the  patient  is  lost  sight  of,  any 
doubtful  spots  are  touched  with  the  cautery. 
Unluckily,  however  much  care  is  taken  in 
limiting  operative  interference  to  the  diseased 
area,  the  resulting  scar  crusts,  and  dry  rhinitis 
calls  for  almost  continuous  treatment  with 
lotions  and  oils. 

An  iodine  ointment  may  take  the  place  of 
the  mercurial  oil. 

Arsenic  should  be  given  internally  in  all  cases. 

Vestibular  Boils.  —  Furuncles  are  liable  to 
appear  in  connection  with  the  hair  follicles  of 
the  vestibule,  and  are  either  diffuse  or  circum- 
scribed. The  condition  may  become  severe, 
extensive  oedema  closing  the  eyelids  and  the 
temperature  being  raised.  The  hairs  of  the 
offending  follicles  are  pulled  out,  the  nose 
sprayed  with  saline  lotion  and  the  mercurial  oil 
frequently  applied  and  continued  for  three 
months  in  the  diffuse  cases.  In  the  more 
severe  cases  boracic  fomentations  are  supplied 
and  the  patient  kept  in  bed ;  incision  should  only 
be  undertaken  when  the  focus  is  definite  or 
the  general  state  demands  it. 

Delayed  convalescence  may  be  due  to  a 
slough,  which  should  be  localised  and  syringed 


with  hydrogen  peroxide  lotion,  and  when  loose 
extracted  with  forceps  or  pressure.  Quinine 
in  moderate  doses  should  be  given  internally. 

E.  A.  P. 

ATROPHIC    RHINITIS 

Atrophic  Rhinitis  is  characterized  by  atrophic 
changes  in  the  mucous  membrane  of  the  nose, 
and  later  on  of  the  turbinate  bones ;  the  nasal 
passages  becoming  abnormally  wide.  In  conse- 
quence of  the  atrophic  changes  in  the  mucous 
membrane,  the  secretion  is  altered  in  character 
and  lessened  in  quantity,  so  that  it  dries  up  and 
forms  crusts.  These  decompose  and  have  a 
characteristic  smell,  whence  comes  the  name 
''  ozcena." 

So  far  no  definite  cause  for  these  changes  has 
been  discovered,  although  they  are  often 
associated  with  disease  of  the  accessory  sinuses. 
This  disease  is  most  frequently  met  ■nith  in 
women,  the  smell  being  generally  most  marked 
during  the  menstrual  periods. 

The  sufi'erers  are  often  anaemic,  ill-nourished 
and  dyspeptic,  due  to  swallowing  the  pus  from 
the  nose. 

Both  local  and  general  treatment  are  there- 
fore required,  but  the  local  treatment  is 
of  primarj^  importance.  The  nose  must  be 
thoroughly  cleansed  and  kept  cleansed ;  this  is 
best  done  at  first  by  the  practitioner  himself. 
Peroxide  of  hydrogen  (ten  vols,  per  cent.)  should 
be  sprayed  into  the  nose,  or  applied  on  pledgets 
of  absorbent  wool,  in  order  to  soften  the  crusts 
and  allow  of  their  removal  without  causing  the 
mucous  membrane  to  bleed.  The  crusts  should 
then  be  removed  by  spraying  or  syringing  with 
a  warm  alkaline  lotion,  consisting  of  a  teaspoon- 
ful  of  common  salt  or  sea-salt,  or  bicarbonate 
of  soda,  to  a  pint  of  water ;  in  most  cases  it  is 
necessary  to  use  a  pint  or  even  more. 

During  the  syringing  the  patient  should  be 
directed  to  hold  the  head  over  a  basin  and 
breathe  in  and  out  through  the  open  mouth. 
The  liquid  will  then  pass  up  one  nostril  and  down 
the  other,  without  running  into  the  Eustachian 
tubes  or  down  into  the  larynx. 

For  self-use  Wyatt-Wingrave's  modification 
of  Higginson's  syringe  is  the  most  convenient. 

After  the  nose  has  been  washed  out  it  should 
be  examined  with  a  good  light,  and  every 
particle  of  debris  gently  removed  with  swabs  of 
absorbent  cotton. 

The  accessory  sinuses  should  then  be  exam- 
ined, and  if  found  to  be  diseased  mil  require 
appropriate  treatment  (see  Accessory  Sinuses). 
The  practitioner  should  carry  out  the  nasal 
washing  himself,  as  often  as  is  necessary,  until 
the  patient  has  learnt  to  do  it  effectively. 

After  cleansing  the  nostrils  they  should  be 
completelj'  plugged   ^\^th  strips    of  gauze    or 
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absorbent  cotton.  There  is  no  advantage  in 
using  gauze  impregnated  with  strong  antiseptics. 
I  The  plugging  compels  the  patient  to  breathe 
through  the  mouth,  and  prevents  the  secretion 
becoming  dry  and  forming  crusts,  but  does  not 
cause  the  throat  to  be  any  more  uncomfortable 
than  it  was  before,  as  the  nose  has  lost  its  power 
of  warming  and  filtering  the  air.  This  simple 
treatment  should  be  carried  out  for  at  least  a 
fortnight,  so  as  to  give  the  nose  a  complete  rest. 
After  the  first  two  weeks  various  applications 
may  be  made  to  the  nose  wdth  a  view  to  excit- 
ing its  secretory  action.  Stuart  Low  strongly 
recommends  the  use  of  mucin  to  supply  the 
place  of  the  normal  secretion,  because  it  is 
hydroscopic  and  bactericidal.  It  is  supplied  as 
an  elixir,  and  it  can  be  also  used  internally. 

Another  substance  which  has  the  same 
properties  is  glycerine,  and  it  may  be  usefully 
combined  with  iodine  (five  grains  to  the  ounce), 
and  also  with  iodide  of  potassium  (eight  grains 
to  the  ounce),  or  ichthyol  in  a  ten  per  cent, 
solution.  The  patient  can  best  apply  these 
remedies  by  means  of  a  feather  dipped  in  the 
solution,  put  into  the  nostril  and  gently  turned 
in  all  directions. 

If  after  several  weeks  or  months  of  this 
treatment  the  patient  is  not  much  better,  the 
following  more  drastic  methods  may  be  adopted. 
First,  after  douching,  a  solution  of  cocaine  (ten 
per  cent.)  and  adrenalin  (1  in  4000)  may  be 
sprayed  up  the  nose.  When  this  has  taken  effect 
orthochlorophenol  in  glycerine  may  be  gently 
applied  twice  a  week.  It  is  best  to  begin  with 
a  weak  solution,  five  per  cent.,  as  it  occasionally 
causes  great  smarting ;  if  well  borne  the  strength 
can  be  gradually  increased  to  twenty-five  per 
cent.  Secondly,  formalin  may  be  applied, 
beginning  with  a  half  per  cent,  solution,  and 
going  up  to  three  per  cent. 

The  constitutional  treatment  consists  in 
improving  the  general  health,  and  combating 
the  ansemia  by  tonics,  diet,  fresh  air  and  exer- 
cise. The  best  tonics  are  sjo-up  of  iodide  of  iron, 
or  a  combination  of  iron,  arsenic  and  strychnine ; 
the  syrup  of  the  hypophosphites  or  glycero- 
phosphates is  also  very  useful,  as  well  as  maltine 
and  cod-liver  oil. 

The  diet  should  contain  abundance  of  fat 
and  oil ;  anything  that  tends  to  be  excreted 
by  the  mucous  membrane  and  to  dry  it  up, 
such  as  dry  and  salted  fish  and  meat,  should  be 
avoided.  Low  advises  a  diet  that  contains 
mucin,  such  as  oysters,  eels,  snails  and  sweet- 
breads. Those  who  cannot  obtain  sufiicient 
outdoor  exercise  should  practise  breathing 
exercises  three  or  four  times  a  day,  and  sleep 
with  the  window  open  both  in  -vWnter  and 
summer. 

When  a  definite  cause,  such  as  affection  of 
the  accessory  sinuses,  can  be  found  and  removed 


the  disease  may  be  quickly  cured,  but  otherwise 
it  is  often  very  chronic,  and  local  treatment  must 
be  carried  on  persistently.  In  many  cases  the 
plugging  can  be  done  away  with  after  some 
months,  but  the  washing  out  may  have  to  be 
carried  on  for  years.  By  this  means  the  crusts 
and  smell  are  prevented,  and  the  patient's  life 
made  more  comfortable  both  to  herself  and  to 
her  friends. 

To  the  worst  cases  the  hope  may  be  held  out 
that  the  crusts  and  smell  will  disappear  as  age 
advances.  G.  C.  C. 

FOREIGN    BODIES    IN   THE   NOSE 

Foreign  bodies  in  the  nose  are  most  fre- 
quently found  in  children;  in  adults  they  are 
comparatively  rare. 

They  may  be  pushed  in  through  the  anterior 
nares,  or  pass  into  the  naso-pharynx  during  a 
fit  of  vomiting. 

In  children  such  miscellaneous  articles  as 
boot  buttons,  trousers  buttons,  pieces  of  slate 
pencil,  the  india-rubber  tip  of  a  lead  pencil, 
peas,  beans,  glass  beads  and  small  pebbles  have 
been  found ;  and  recently  the  writer  removed  a 
small  hairpin  from  the  nose  of  an  hysterical 
woman. 

The  history  given  is  generally  one  of  discharge 
from  one  nostril  which  has  persisted  for  so  long 
that  the  mother  has  been  forced  to  the  con- 
clusion that  it  cannot  be  due  to  a  mere  cold. 
In  the  later  stages  it  may  become  bloodstained 
and  purulent. 

A  very  offensive  smell  is  occasionally  the 
symptom  which  first  attracts  attention. 

Foreign  bodies  are  usually  found  in  the 
inferior  meatus,  about  half  an  inch  from  the 
entrance,  and  when  smooth  may  not  give  rise 
to  any  objective  symptoms  for  a  long  time. 
Their  removal  is  not  always  easy,  for  cases  are 
constantly  occurring  where  several  ineffectual 
attempts  have  been  made. 

Three  precautions  should  be  observed  before 
attempting    to    extract    the    foreign    bodies. 

1.  The  little  patient  should  never  be  frightened. 

2.  Every  examination  should  be  made  with  a 
good  light.  3.  The  foreign  body  should  be 
seen  before  attempting  to  remove  it.  A  general 
anaesthetic  may  be  required  for  a  young  child 
who  will  not  keep  its  head  still  or  has  been 
frightened,  and  the  examination  and  extraction 
should  then  be  made  at  the  same  time. 
Should  the  first  attempt  at  removal  fail,  and 
the  body  be  pushed  further  in,  it  renders  the 
next  attempt  more  difficult,  often  putting  the 
child  into  such  a  state  of  terror  that  he  refuses 
to  allow  the  nose  to  be  examined  again. 

In  older  children  who  have  sufficient  sense  to 
allow  the  head  to  be  kept  steady,  the  unob- 
structed nostril  should  be  closed  with  the  finger, 
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and  the  nose  blown  forcibly.  The  discharge 
should  then  be  gently  wiped  away,  and  the 
nostril  dilated  with  a  speculum. 

It  is  not  always  possible  to  see  the  foreign 
body  at  first,  owing  to  the  growth  of  granulation 
tissue,  which  the  irritation  of  its  presence  has 
caused  to  spring  up  around  it.  A  solution 
containing  four  to  five  per  cent,  of  cocaine,  and 
1  in  4000  of  adrenalin  should  then  be  applied  by 
means  of  small  pledgets  of  absorbent  cotton, 
or  by  gently  spraying  a  little  into  the  anterior 
part  of  the  nostril. 

When  this  has  had  time  to  take  effect,  the 
patient  should  again  blow  the  nose,  when  in 
some  few  cases  the  foreign  body  may  be  blown 
out. 

If  the  discharge  and  swelling  still  prevent  the 
foreign  body  from  being  seen,  the  former  should 
be  wiped  away,  and  more  cocaine  applied  until 
a  good  view  is  obtained.  Its  size  and  situation 
should  then  be  defined  by  means  of  a  probe 
or  a  pair  of  long  angle  forceps.  If  it  is  not  in 
close  contact  with  the  floor  of  the  nose  the  best 
instrument  to  use  is  the  smallest  pair  of  Luc's 
nasal  forceps,  of  which  the  ends  are  either 
fenestrated,  or  cupshaped.  The  lower  end  can 
be  gently  inserted  under  the  foreign  body,  and 
the  upper  blade  be  brought  down  parallel  on  to 
the  top  of  it. 

Even  if  the  object  be  round  and  smooth,  the 
cupshaped  or  fenestrated  ends  will  prevent  its 
slipping.  Should  this  instrument  not  be  avail- 
able, a  flexible  probe  bent  at  right  angles,  or  a 
strabismus  hook  or  Lister's  ear  hook,  or  a  stout 
hairpin,  should  be  passed  through  the  middle 
meatus,  and  the  bent  portion  be  brought  down 
behind  the  foreign  body.  Unless  this  has 
ulcerated  through  the  septum,  the  edge  of  which 
acts  as  a  point  of  resistance,  gentle  traction  will 
succeed  in  dislodging  it. 

After  removal,  a  little  peroxide  of  hydrogen, 
ten  vols,  per  cent.,  should  then  be  applied  to  the 
nose  and  forcibly  blown  out,  the  opposite  nostril 
being  closed  at  the  same  time.  An  alkaline 
wash  should  be  used  for  several  days,  and  if 
there  be  abrasion  of  the  mucous  membrane,  or 
ulceration  through  the  septum,  the  application 
of  an  ointment  containing  six  per  cent,  protargol 
will  hasten  the  healing. 

Ordinary  polypus  or  dressing  forceps  should 
never  be  used,  as  they  are  apt  to  slip  off  the 
foreign  body,  and  push  it  further  in,  especially 
if  it  be  round,  smooth  and  hard. 

Rhinoliths,  or  nasal  stones,  are  formed  of 
phosphates  and  carbonates  around  a  nucleus, 
which  may  consist  of  blood  or  hardened  mucus, 
or  some  foreign  body  which  has  been  vomited 
into  the  nose. 

They  are  very  rare  in  children. 

Their  presence  is  usually  indicated  by  an 
offensive    unilateral    discharge.     When     small 


they  can  be  removed  like  other  foreign  bodies, 
when  large  they  may  have  anchored  themselves 
into  the  recesses  of  the  nose  so  securely  that 
they  must  be  crushed  and  removed  in  separate 
pieces.  G.  C.  C. 

NASAL   POLYPI 

Polypi  of  the  Nose  constitute  a  fertile  source 
of  nasal  obstruction  in  adult  and  occasionally 
juvenile  life. 

The  popular  term  "  Hard  Polypus  '"  is  applied 
to  chronic  hypertrophic  excrescences  growing 
from  the  inferior  turbinal  and  enlarged  middle 
turbinal  due  to  distension  of  the  middle  eth- 
moid cells. 

"  Malignant  Polypus,"  a  disused  name,  indi- 
cated the  appearance  of  sarcomatous  tissue  in 
the  nose ;  it  is  readily  distinguished  by  the 
tendency  to  bleed,  and  its  pressure-effects. 

Mucous  Polypi  are  usually  restricted  to  one 
or  both  middle  turbinals  primarily,  but  may 
involve  the  superior  turbinal  or  protrude  from 
the  ethmoid  cells  or  the  antrum,  the  frontal 
or  sphenoidal  sinus. 

In  every  case  of  nasal  obstruction,  discharge 
or  chronic  catarrh  the  anterior  and  posterior 
nares  should  be  methodically  examined  by  a 
good  reflected  light ;  it  is  often  helpful,  after 
estimating  the  degree  of  obstruction  to  inspira- 
tion, to  spray  with  four  per  cent,  cocaine  in 
order  to  contract  the  raucous  membrane, 
turgescent  from  the  ever-concomitant  rhinitis, 
and  to  remove  any  source  of  discomfort  in  the 
manipulation  of  a  probe.  By  these  means 
polypi  are  readily  discovered,  even  in  a  narrow 
nose,  their  attachment  traced,  and  possibly  the 
source  of  pus,  if  pi-esent,  located.  Typical 
polypi  are  white,  smooth  and  pear-shaped ;  they 
are  adherent  by  their  pedicle  to  the  middle 
turbinal.  In  size  they  vary  from  minute  white 
excrescences  to  rhizome-like  masses  three  inches 
or  more  in  length,  projecting  from  the  nose  or 
into  the  posterior  nares.  Mucous  polypi  never 
displace  the  main  structural  bones  of  the  nose, 
but  may  push  aside  the  septum  and  turbinals. 
Degeneration  and  retention  cysts  of  large  size 
may  be  present.  There  is  a  tendency  to  affect 
certain  families.  Pol3rpi  which  protrude  from 
the  nose  and  are  exposed  to  dry  conditions 
have  a  red  granular  surface ;  they  have  become 
vascularized. 

Polypi  are  the  result  of  a  general  or  local 
inflammation  of  the  nose  on  the  ethmoid  and 
other  regions  composed  of  thin  bone  covered 
by  a  thin  membrane  representing  mucous  mem- 
brane and  periosteum.  The  other  essential  for 
their  development  is  a  moist  atmosphere ; 
accordingly  polypi  are  not  seen  in  dry  noses 
where  rhinitis  sicca  and  atrophic  rliinitis  obtain. 

There  are  all  grades  of  intensitv  of  the  inflam- 
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mation,  dependent  on  the  organism  present  and 
the  vasomotor  reaction  and  resistance  of  the 
patient.  In  the  very  acute  cases  occasionally 
seen,  especially  in  children  after  scarlet  fever, 
the  patient  is  ill ;  there  is  an  acrid  nasal  dis- 
charge with  fever,  and  rhinoscopy  reveals  white 
polypi;  the  probe  grates  and  penetrates  a 
softened  ethmoid.  The  polypi  in  such  a  case 
are  really  granulations  arising  from  necrotic 
bone.  Panethmoiditis  may  appear ;  the  skin  at 
the  base  of  the  nose  becomes  red  and  oedematous, 
and  infection  of  the  cerebral  veins  may  lead  to 
a  fatal  result. 

On  the  other  hand  there  are  cases  so  insi- 
dious in  their  onset  that  polypi  are  not  recog- 
nized until  causing  obstruction,  and  the  patient 
only  reluctantly  admits  intermittent  catarrhs. 

Intermediate  cases  give  a  history  of  numerous 
attacks  of  catarrh  of  varying  intensity,  with 
discharge  of  clear  fluid,  muco-pus  or  yellow  pus  ; 
in  fact  they  have  suffered  from  different  degrees 
of  chronic  rhinitis.  The  symptoms  of  polypi 
are  referable  to  the  inflammation  and  pressure 
of  the  affected  parts,  which  are  much  affected 
by  the  varying  vasomotor  conditions,  and  to  the 
present  and  remote  effects  of  nasal  obstruction. 

The  symptoms  of  rhinitis  are  present  in 
variable  intensity.  Paroxysmal  rhinorrhoea 
with  sneezing  may  be  the  complaint.  Headache 
referred  to  the  region  of  the  glabella  and  nasal 
bones,  or  a  sensation  of  overweight  in  the  head 
may  distress  the  patient.  Sometimes  asthma 
develops,  and  though  in  most  cases  removal  of 
the  polypi  benefits  the  patient,  this  is  not  a 
certain  cure.  A  troublesome  and  persistent  cough 
in  old  people  frequently  leads  to  the  recogni- 
tion of  polypi.  Or  progressing,  the  catarrhal 
affection  may  extend  to  the  bronchi  and  lung 
alveoli,  causing  bronchitis,  emphysema,  and  all 
the  results  of  stress  on  the  right  heart.  The 
congested  nose  of  the  temperance  lecturer  may 
be  due  to  polypi  and  not  to  drink. 

Occlusion  of  the  lachrymal  duct  may  lead  to 
epiphora ;  ineffective  attempts  to  blow  the  nose, 
together  with  loss  of  taste  and  smell,  distract 
the  patient. 

It  is  easy  to  watch  the  process  of  polypus 
formation,  for  this  is  a  matter  of  days  or  years, 
according  to  the  intensity  of  the  inflammation. 

The  mucous  membrane  of  the  nose  is  swollen, 
dark  red,  and  in  a  state  of  chronic  rhinitis. 
Small  white  upheavals  of  oedema  are  visible 
over  the  middle  turbinal.  The  catarrh  sub- 
sides and  the  condition  improves,  only  to  be 
followed  by  another  attack  Avhich  advances 
the  growth  of  the  polypi.  When  these  have 
definitely  formed  local  treatment  seems  of 
little  avail.  Eventually  the  middle  turbinal 
becomes  a  mass  of  polypi  and  softened 
bone. 

The  amount  of  pus  present  varies  in  different 


cases.  Occlusion  of  the  ostia  by  polypi  and 
turgescence  of  the  mucous  membrane  may 
precede  infection  of  the  antrum,  frontal  sinus, 
or  sphenoidal  sinus.  Accordingly  cases  of 
polypi  with  persistent  discharge  of  pus  should 
be  suspected  to  have  these  complications .  Apart 
from  all  this,  primary  disease  of  the  antrum  or 
of  the  frontal  sinus  gives  rise  to  polypi  which 
project  into  the  middle  fossa  and  are  bathed  in 
pus.  Extensive  suppuration  of  the  ethmoid 
and  neighbouring  cells  may  commence  in  this 
way. 

In  old  people  the  disease  often  takes  a  mild 
course,  and  one  or  two  polypi  with  little  de- 
generation of  the  bone  presents  a  condition 
which  is  very  amenable  to  treatment. 

The  treatment  of  mucous  polypi  may  be 
discussed  under  four  headings  :  Prophylactic ; 
Radical ;  Palliative  ;  Post-operative. 

Prophylactic  Treatment.  Chronic  rhinitis  is 
always  present  in  the  typical  case  of  polypi. 
Polypoid  degeneration  may  be  regarded  as  the 
result  of  inflammation  of  the  middle  turbinal 
and  allied  structures  in  a  narrow  or  obstructed 
nose ;  further,  when  polypoid  changes  have 
commenced,  medicinal  treatment  is  only  moder- 
ately successful.  Accordingly  it  is  very  im- 
portant to  treat  every  case  of  chronic  rhinitis 
on  its  merits  {lac.  cit.),  and  if  a  middle  turbinal 
causes  headache  or  other  symptoms  of  distress, 
to  remove  the  whole  or  anterior  end,  according 
to  the  amount  of  air-way  required. 

Radical  Treatment.  When  a  middle  turbinal 
in  the  early  stages  of  degeneration  does  not 
yield  to  medicinal  treatment  it  is  wise  to  remove 
it ;  total  removal  is  the  most  effective.  I  have 
observed  in  a  case  where  a  small  piece  of 
the  posterior  end  was  left,  that  this  underwent 
polypoid  degeneration. 

In  ordinary  cases  the  middle  turbinal  with 
the  polypi  should  be  removed,  and  any  other 
affected  part  dealt  with  at  the  same  time. 

The  nose  is  painted  half  an  hour  previously 
with  cocaine  hydrochloride  (gr.  J),  dissolved  in 
fifteen  minims  of  adrenalin  solution  or  epinine, 
to  render  light  anaesthesia  sufficient  and  to 
exclude  any  trouble  from  haemorrhage. 

The  patient  is  placed  in  the  semi-prone 
position  with  one  shoulder  raised  and  the  head 
turned  laterally,  or  in  the  sitting  posture  with 
the  legs  resting  on  a  chair.  Gas  and  ether 
followed  by  a  little  chloroform  give  the  best 
results ;  the  position  recommended  reduces 
venous  bleeding,  which  is  sometimes  trouble- 
some in  the  prone  position.  A  speculum  is 
introduced  and,  if  the  middle  turbinal  is  not 
concealed  by  polypi,  the  posterior  end  of  that 
bone  is  seized  with  Luc's  forceps  No.  2.  Wlien 
the  nose  is  crowded  with  polypi  a  thin  dressing 
forceps  is  inserted  and  the  polypi  are  removed ; 
the  forefinger  in  the  posterior  nares  assists  this 
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manoeuvre.  The  nose  is  then  mopped  out  and 
Luc's  forceps  apphed  to  tlie  middle  turbinal. 
In  many  cases  it  is  easier  to  deal  with  the  polypi 
and  middle  turbinal  together,  especially  in 
narrow  noses ;  to  effect  this,  Jones's  spokeshave 
is  useful.  It  is  well  to  ascertain  that  the 
instrument  is  hooked  over  the  posterior  end  of 
the  bone.  The  nose  is  temporarily  packed  and 
examined  through  the  speculum.  Any  polypi 
springing  from  diseased  cells  are  treated  in 
detail ;  the  most  satisfactory  instrument  for  this 
purpose  is  Meyer's  ring  knife,  bent  to  a  suitable 
shape.  The  anterior  ethmoidal  cells  in  the 
region  of  the  hiatus  semilunaris  and  bulla  eth- 
moidalis  are  more  commonly  diseased,  and  it 
must  be  remembered  that  neglect  to  deal  with 
these  will  make  the  operation  a  failure  both 
in  relieving  nasal  obstruction  and  eradicating 
the  disease.  It  is  also  necessary  to  recollect 
that  the  cribriform  plate  is  on  a  level  with  the 
glabella;  no  cut  must  be  made  upwards,  only 
outwards.  Luc's  forceps  or  artery  forceps  are 
useful  in  removing  tags. 

Where  a  large  polypus  projects  into  the 
pharynx,  polypus  forceps  applied  with  the 
finger  of  the  other  hand  in  the  posterior  nares 
will  readily  bring  away  the  growth. 

Some  surgeons  advise  the  use  of  a  local 
anaesthetic  only,  and  the  removal  of  the  diseased 
bone  and  polypi  by  means  of  nibbling  and 
gripping  forceps  ;  this  method  is  not  S3  generally 
satisfactory  as  the  above,  but  is  employed  in 
recurrent  cases. 

Bleeding  is  checked  by  spraying  with  peroxide 
of  hydrogen,  (10  vols.),  and  the  nose  packed  with 
bismuth  gauze  saturated  with  liquid  sterile 
yellow  vaseline,  or  thin  rubber  protective 
packed  in  with  gauze.  The  packing  is  removed 
next  day,  when  the  nose  is  sprayed  with,  hy- 
drogen peroxide  and  s3Tinged  with  warm  saline 
lotion.  Ung.  hyd.  nit.  dil.  5  ss.,  ol.  amygdal. 
essent.  q.s.,  paraff.  liq.  aa  ad  5  i,  sprayed  or 
painted  into  the  nostrils,  adds  to  the  patient's 
comfort.  Severe  headache  is  a  frequent  com- 
plaint; this  may  be  relieved  by  washing  away 
clots  with  saline  lotion.  Aspirin  in  suitable 
doses  is  also  useful.  The  patient  gets  up  in 
four  days,  but  should  be  cautioned  against 
blowing  the  nose. 

At  the  time  of  the  operation  the  posterior  end 
of  the  inferior  turbinal,  if  causing  obstruction, 
is  removed  with  Lake's  turbinotome ;  but  care 
must  be  taken  to  avoid  removal  of  too  much 
turbinal,  which  is  apt  to  lead  to  a  dry  nose  and 
possibly  atrophic  rhinitis.  The  above  operation 
is  not  advisable  in  patients  over  sixty-five, 
except  in  special  cases. 

Palliative  Treatment.  In  some  cases  Avhere 
immediate  relief  of  the  obstruction  is  required, 
and  the  radical  operation  is  inadArisable,  removal 
with  a  snare  under  local  anaesthesia  is  practised. 


In  old  people  where  two  or  three  large  polypi 
are  present  without  marked  bone  disease  this 
procedure  is  unattended  with  recurrence. 

To  avoid  discomfort  during  manipulation  the 
nostril  is  first  sprayed  with  four  per  cent, 
cocaine,  and  five  minutes  later  small  pledgets  of 
wool  moistened  with  ten  per  cent,  cocaine, 
eucaine  or  novocaine,  diluted  with  an  equal 
part  of  adrenalin  solution  or  epinine,  are  packed 
round  the  base  of  the  polypi.  These  may  be 
readjusted  in  ten  minutes.  Care  should  be 
taken  that  none  of  the  fluid  is  swallowed  and  not 
much  of  the  solution  employed.  In  twenty 
minutes  the  requisite  anaesthesia  is  obtained. 
Heath's  snare  is  adjusted  so  as  to  encircle  the 
polj^us  with  as  small  a  loop  as  possible.  The 
point  of  the  snare  is  passed  to  the  base  of  the 
growth  and  the  wire  gradually  tightened.  The 
polypus  is  removed  by  a  dragging  motion,  which 
brings  away  a  small  piece  of  the  middle  turbinal. 
The  nose  is  lightly  packed  with  vaseline  gauze, 
which  is  removed  next  day,  and  similar  after- 
treatment  to  that  described  under  the  radical 
operation  instituted. 

Acute  necrosis  of  the  ethmoid  should  be 
treated  on  general  surgical  lines.  The  nose 
should  be  sprayed  with  peroxide  of  hydrogen 
and  gently  syringed  AWth  the  "  three-salt  lotion  " 
(warm),  sod.  bibor.,  sod.  chlorid.,  sod.  bicarb., 
aa  3  i  ad.  0  ss.  aq.  At  the  right  time  the 
middle  turbinal  with  other  fungating  tissue 
should  be  removed,  and  free  drainage  of  the 
infundibulum  and  nares  obtained. 

The  operation  should  be  carried  out  under  a 
general  anaesthetic,  and  the  posterior  nares 
should  be  plugged  with  a  sterile  marine  sponge, 
wrung  out  of  saline,  with  the  object  of  excluding 
the  foul  debris  from  the  lungs.  It  is  better 
to  spray  and  not  syringe  in  all  these  cases,  for 
a  mass  of  hydrogen  peroxide  froth  is  most 
uncomfortable  to  the  patient. 

Post-operative  Treatment.  The  patient  should 
be  warned  of  the  possibility  of  recurrence, 
directed  as  to  a  course  of  treatment,  and  advised 
to  submit  himself  to  re-examination  from  time 
to  time.  Avoidance  of  recurrence  depends  on 
the  skill  of  the  operator  and  other  factors 
discussed  above.  It  is  of  primary  importance 
to  treat  the  rhinitis  Avhich  may  persist.  Recur- 
rence of  polypi  from  a  middle  turbinal  which 
has  been  left  in  an  obstructed  meatus  is  common, 
except  in  the  chronic  cases  found  in  old  people. 
But  in  some  cases,  even  where  the  middle 
turbinal  has  been  removed,  the  trouble  has 
already  spread  to  the  anterior  ethmoidal  cells 
although  it  is  not  obvious  at  the  time  of  the 
operation,  and  although  though  all  bone  softened 
by  osteitis  has  been  carefully  removed  mth 
Meyer's  ring  knife.  The  anterior  ethmoidal 
polypi  soon  obstruct  the  infundibulum  and  cause 
headache  and  involvement  of  the  frontal  sinus. 
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and  even  interruption  of  the   air   entry,  with  from  the  mucous  membrane  of  the  upper  respira- 

increase  of  the  symptoms  of  chronic  rhinitis.  tory  tract,   especially  from  that  of  the  nasal 

Recurrent  polypi  are  best  dealt  with  under  '  cavities.     The  mucous  membrane  of  the  sinuses 

local  anaesthesia,  except  in  those  cases  where  j  is  continuous  through  the  natural  openings  of 

extensive  erasion  is  necessary,    when   general  \  the  sinuses  with  that  of  the  nasal  mucosa.     It 

anaesthesia   is    demanded.     After    one    opera-  i  follows,  therefore,  that  an   acute  rhinitis  may 

tion  the  nose  is  more  readily  packed  and  more  '  spread  into  one  or  other  of  the  sinuses  by  direct 

tolerant.     The   larger   polj^i    are  snared ;  the  extension  of  the  inflammatory  process.     This 


smaller  ones  are  torn  away.  The  diseased  cell 
of  the  bulla  ethmoidalis  and  hiatus  semi- 
lunaris are  then  nibbled  away  with  Griinwald's 
forceps.  Some  apply  the  cautery  to  the  affected 
part,  or  formalin  on  a  small  pledget  of  wool,  or 


frequently  happens  in  the  course  of  a  "  cold  in 
the  head,"  and  especially  so  where  the  infection 
is  due  to  bacillus  influenzje. 

Other  infections,  such  as  those  due  to  pneu- 
mococcus,    streptococcus,     staphylococcus,    M. 


even  trichloracetic  acid,  but  their  efficacy  is  catarrhalis,  etc.,  or  a  combination,  are  frequently 
doubtful ,  and  probably  more 
mucous  membrane  is  des- 
troyed than  disease  arrested. 
It  is  possible  that  ioniza- 
tion "with  dilute  solutions  of 
zinc  sulphate  may  diminish 
the  bacteria  and  give  the 
nose  a  better  chance  of 
recovery.  It  is  well  to  reiter- 
ate the  importance  of  leaving 
sufficient  inferior  turbinal  in 
a  nose  of  moderate  capacity 
when  the  middle  turbinal 
has  been  removed  to  avoid 
the  production  of  chronic 
rhinitis.  The  aim  should 
be  to  restore  the  normal 
hygiene  of  the  nose  A^ith  a 
little  more  patency  of  the 
airway  than  is  normal. 
Irritative  nasal  injections 
should  be  avoided ;  the 
three-salt  lotion  maj-  be 
used  night  and  morning,  and 
the  ointment  at  night .  Some 
patients  derive  benefit  from 
adding  one  or  two  drops  of 
carbolic  acid  to  the  tumbler 
of  three-salt  solution,  especi- 
ally when  pus  is  present.  In 
this  case  half  an  ounce  of 
hydrogen  peroxide  lotion 
may  be  added  to  the 
tumbler.  If,  in  spite  of  this  treatment,  pus 
continues,  suppuration  in  the  accessor}^  cells 
may  be  suspected  and  a  careful  examination 
made  to  locate  the  source.  Pus  ^^ith  crusts 
may  be  due  to  a  too  free  removal.  The  treat- 
ment of  atrophic  rhinitis  should  be  applied  to 
these  cases.  E.  A.  P. 

DISEASES    OF   THE   NASAL   ACCESSORY 

SINUSES 

Acute  Inflammation  and  Suppuration. — Acute 
inflammation  of  the  accessory  sinuses  of  the 
nose  occurs   as   an  extension   of  inflammation 


Fig.  1. — View  of  Outer  Wall  of  Nose. 

1.  Lichtwitz's  trocar  and  cannula  in  position  for  puncture  of  the  maxillary 
antrmn  (the  anterior  end  of  the  inferior  turbinal  has  been  removed). 

2.  Sphenoidal  sinus  catheter  passed  into  the  sphenoidal  sinus. 

3.  Frontal  sinus  catheter  in  position  (note  that  the  instrument  lies  against 
the  upper  hp). 

4.  Frontal  sintis  probe    which    has   entered  a   large    fronto-etlimoidal    cell 
instead  of  the  frontal  sinus  (note  how  the  instrimaent  stands  out  from  the  nose). 


responsible .  \Mien  the  natural  openings  become 
occluded  by  sweUing  of  the  mucous  membrane 
and  free  drainage  is  prevented,  urgent  symptoms 
are  liable  to  occur.  Acute  infections  of  the 
maxillary  antra  stand  somewhat  apart,  as  they 
are  often  caused  by  infection  through  a  tooth 
socket.  Infections  of  the  sinuses  may  occur  as 
complications  of  the  acute  specific  fevers,  such 
as  scarlet  fever,  tj'^phoid,  etc.  The  inflammation 
may  be  mild,  so  that  catarrh  only  of  the  mucous 
membrane  occurs,  or  it  may  be  more  virulent, 
causing  actual  pus  formation.  In  the  former 
case  shght  headache  or  a  feehng  of  oppression 
over  a  cavitv  during  the  course  of  a  "  cold  in 
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the  head  "  is  noticed.  In  the  latter  case  severe 
headache,  photophobia,  and  lachrymation  may 
be  experienced. 

Symptoms.  During  influenza  or  an  acute 
rhinitis  the  temperature  rises  higher,  with  more 
marked  constitutional  symptoms,  when  a  sinus 
becomes  involved.  Tlie  nose  is  often  obstructed 
owing  to  swelling  of  the  turbinals,  and  throbbing 
pains  are  felt  in  the  forehead  and  eyes,  or  in  the 
case  of  the  maxillary  antrum  over  the  cheek 
bones.     A  rigor  may  usher  in  the  attack. 

In  affections  of  the  sphenoidal  sinus  and 
posterior  ethmoidal  cells  the  headache  is  often 
over  the  vertex  or  occipital  region.  A  muco- 
purulent discharge  from  the  nostril  is  noticed 
and  this  soon  becomes  markedly  purulent. 

Diagnosis.  The  above  symptoms,  with  tender- 
ness over  the  frontal  sinus,  malar  region,  or  inner 
side  of  the  eye,  or  orbital  plate,  are  suggestive. 
The  presence  of  a  streak  of  pus  under  the  middle 
turbinal,  which  returns  rapidly  on  mopping 
with  a  piece  of  wool,  establishes  the  diagnosis 
of  an  acute  sinusitis.  If  one  or  more  of  the 
posterior  set  of  sinuses  is  affected  the  pus 
appears  in  the  olfactory  cleft,  or  on  posterior 
rhinoscopy  above  the  middle  turbinal  or  on 
the  posterior  pharyngeal  wall.  If  treated 
properly  most  acute  cases  recover  completely, 
so  that  the  mucous  lining  of  the  cavity  returns 
to  its  normal  condition.  If  not  treated  they 
frequently  undergo  spontaneous  cure,  but  some- 
times lead  on  to  chronic  disease.  Death  does  not 
as  a  rule  occur  in  first  attacks  but  may  happen 
when  an  acute  exacerbation  supervenes  upon  a 
chronic  suppuration. 

Chronic  Suppuration — 

Symptoms.  Pain  in  the  head  may  be  absent, 
the  only  symptoms  complained  of  being  long- 
continued  nasal  discharge,  nasal  obstruction, 
post-nasal  catarrh,  or  frequent  colds  in  the  head. 
The  symptoms  vary  much  in  nature  according 
to  whether  the  sinus  or  sinuses  drain  freely.  If 
they  do  not  drain  freely  pain  in  the  head  or  face 
are  complained  of.  The  pain  is  often  periodic, 
being  relieved  when  the  opening  becomes  free 
and  the  purulent  contents  of  the  sinus  flow 
away,  which  often  occurs  between  the  hours  of 
9  and  11  a.m.  When  the  .sinus  empties  itself 
a  bad  smell  is  often  noticed  by  the  patient,  but 
usually  not  by  his  friends. 

A  unilateral  purulent  nasal  discharge  is  very 
suspicious,  but  the  pus  often  drains  backwards, 
especially  at  night,  and  is  swallowed.  Post- 
nasal catarrh  may  then  be  the  only  symptom 
complained  of,  and  it  is  produced  by  the  irritation 
of  the  pus  on  the  pharyngeal  mucosa. 

Constant  or  intermittent  nasal  obstruction  is 
often  produced  by  swelling  of  the  turbinals  or 
the  presence  of  nasal  polypi.  The  pressure  of 
the  swollen  middle  turbinal  against  the  septum 


may  produce  pain  at  the  side  of  the  nose.  So- 
called  attacks  of  neuralgia  are  often  due  to 
undiagnosed  sinus  disease. 

Diagnosis.  The  diagnosis  is  established  by 
the  same  physical  signs  in  the  nose  as  in  acute 
cases. 

Complications.  The  constant  swallowing  of 
pus  is  apt  to  produce  chronic  dyspepsia.  The 
patient  frequently  presents  an  unhealthy  earthy 
appearance  and  is  apt  to  be  mentally  depressed 
and  irritable  and  unable  to  concentrate  his 
attention.  Myocardial  degeneration  may  result 
from  the  long -continued  poisoning. 

A  chronic  irritating  cough  may  be  produced 
by  the  irritation  of  the  secretion  at  the  back 
of  the  throat.  Chronic  pharyngitis,  laryngitis 
and  bronchitis  are  not  uncommon.  Complica- 
tions may  arise  in  that  one  sinus  may  infect 
another,  so  that  several  are  affected.  The  con- 
dition is  then  known  as  multisinusitis,  or 
pansinusitis  when  all  are  involved. 

Eye  complications  such  as  orbital  cellulitis 
or  optic  neuritis  may  occur,  or  conjunctivitis, 
or  lachrymal  sac  abscess,  from  obstruction  and 
infection  of  the  nasal  duct. 

Ear  complications  occur  if  infection  travels 
up  the  Eustachian  tubes  :  it  may  cause  Eus- 
tachian catarrh  or  suppurative  otitis  media. 

Cranial  complications — meningitis  from  in- 
fection from  the  ethmoidal  cells,  cerebral 
abscess  in  the  frontal  lobe  from  the  frontal 
sinus,  cavernous  sinus  thrombosis  from  suppura- 
tion of  the  sphenoidal  sinuses,  are  very  grave 
and  not  unknown  complications. 

Acute  Sinusitis  of  the  Maxillary  Antrum — 

Etiology.  There  may  be  a  carious  tooth 
projecting  into  the  floor  of  the  cavity,  or  an 
alveolar  abscess  may  burst  into  the  latter, 
causing  acute  infection  of  the  cavity,  or  the 
infection  may  be  caused  by  the  extension  of  an 
acute  rhinitis  through  the  ostium  maxillare. 

Symptoms.  In  acute  suppuration  of  the 
maxillary    antrum    there    is    usually    neuralgic 


Fig.  2. — Transillumination  Lamp  for  the  maxillary 

antrum. 

pain  about  the  eye  and  forehead  on  the  affected 
side.  There  is  a  dull  bruised  aching  feeling  in 
the  cheek  and  often  throbbing.  The  nose  feels 
blocked.     These  symptoms  are  reUeved  by  a 
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discharge  of  pus  or  muco-pus  and  return  as  the 
sinus  becomes  distended  again. 

If  due  to  tooth  infection  the 
second  bicuspid  or  first  molar 
are  the  most  usual  offenders, 
although  other  teeth  may  be 
the    cause.      Crowned    teeth 


caused    by  old   suppuration,  or  to   changes  in 
the  bone  such  as  hyperostosis,  etc.,  when  there 


Fig.  3. — Combined  Transillumination  Lamp  for  the 
frontal  sinuses  and  the  maxillary  antrum. 


should  always  be  regarded  with 
suspicion  in  a  case  of  antral  sup- 
puration. 

Diagnosis.  Besides  the  above 
symptoms,  pus  is  seen  as  a  streak 
under  the  middle  turbinal  on 
anterior  rhinoscopy,  and  it  returns 
after  being  -wiped  away.  If  a 
guarded  five-volt  lamp  (see  Figs.  2 
and  3)  is  introduced  into  the  mouth, 
while  the  patient's  head  is  covered 
with  a  camera  cloth  or  he  is  in  a 
dark  room,  a  crescent  of  light  is 
normally  seen  under  each  eye. 
This  disappears  if  the  antrum 
contains  pus,  and  so  "  darkness  on 
transillumination,"  as  it  is  called, 
affords  a  valuable  test  for  antral 
suppuration.  It  is  also  valuable 
when  negative,  although  suppura- 
tion is  not  then  absolutely  excluded. 


Fig.  4. — Lichtwitz's  Trocar  and  Cannula. 


is  no  pus  present.  A  tooth-plate,  if  present,  must 
be  removed  before  applying  the  test,  as  the 
latter  causes  dullness  on  transillumination.  On 
obtaining  absence  of  the  crescent  on  trans- 
illumination, the  diagnosis  should  be  confirmed 
by  puncture  and  washing  out  the  sinus.  The 
inferior  meatus  is  rendered  ansesthetic  by  a 
piece  of  wool  moistened  with  ten  per  cent. 
cocaine  placed  under  the  inferior  turbinal. 
After  waiting  ten  minutes  the  antral  wall  is 
punctured  through  the  thinnest  part  of  the 
inferior  meatus,  i.  e.  through  the  maxillary  pro- 
cess of  the  inferior  turbinal.  This  is  effected 
by  means  of  Lichtwitz's  trocar  and  cannula 
(Fig.  4).  The  point  of  the  instrument  is 
placed  under  the  attachment  of  the  inferior 
turbinal,  one  and  a  quarter  inches  back  from  the 
anterior  nares  along  the  inferior  meatus.  It  is 
then  pressed  upwards  and  outwards  against 
the  outer  wall  of  the  nose  and  readily  enters  the 
antral  cavity.  The  trocar  is  removed  and  the 
cannula,  which  remains  in  its  place,  is  attached 
to  the  bulb  and  tube  (Fig.  5)  and  air  is  blown 
through.  Pus,  if  present,  is  blown  through  the 
ostium  and  appears  in  the  middle  meatus.  The 
sinus  is  now  washed  through  in  the  same  manner 
with  normal  saHne  solution  and  so  cleansed  of 
its  purulent  contents.  This  estabHshes  the 
diagnosis.  In  the  early  stages  of  an  acute 
antral   inflammation,    before   the  formation   of 


Fig.  5. Frontal  Sinus  Catheter  and  Probe,  with  hxilh  and  tube  for 

washing  out  the  frontal  sinus. 


Darkness 


on  transillumination  may  be  due  to  thickening 


pus,  this  should  not  be  done,  as  the  mucous 
membrane    is    swollen   and  almost  obliterates 
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the  cavity,  and  puncture  and  lavage  is  then  very- 
painful  and  produces  no  result. 

Treatment.  Any  tooth  which  may  be  a 
causing  factor  should  be  removed.  Drainage 
should  be  facihtated  by:  (1)  a  steam  nasal  in- 
halation of  menthol  gr.  x  \nt\\  tr.  benzoin  co. 
5  i  (one  drachm  of  the  mixture  to  one  pint  of 
boiling  water),  to  be  used  every  hour;  (2)  by 
applying  equal  parts  of  ten  per  cent,  cocaine 
and  adrenalin  to  the  middle  turbinal  region ; 
(3)  posturing — that  is  Ijang  in  such  a  position 
that  the  ostium  maxillare  is  the  most  dependent 
part  of  the  sinus ;  (4)  dry  heat,  which  is  soothing 
and  of  great  benefit.  This  is  apphed 
by  means  of  a  hot  water  bottle  or 
electrically  heated  pad  to  the  face,  or 
placing  the  head  in  a  radiant  heat 
bath.  Aspirin  (10  gr.  four-hourly) 
helps  to  relieve  the  pain,  and  a  smart 
purgative  should  be  given. 

The     above    treatment    generally 
suflSces  in  acute  antral  suppuration. 

If  after  several  days  free  drainage  is  not 
obtained,  or  the  diagnosis  is  uncertain,  the 
cavity  may  be  punctured  and  irrigated  as  above 
described.  A  hole  may  be  drilled  (at  the  time 
of  removing  the  tooth  in  cases  of  dental  in- 
fection) through  the  tooth  socket  and  the  cavity 
irrigated  daily  through  the  opening,  which  is 
kept  open  by  a  screw  stud. 

This  latter  method  is  open  to  the  objection 
that  mixed  infection  may  be  introduced  into 
the  antral  cavity  from  the  mouth. 
Several  washings  by  means  of  Licht- 
witz's  trocar  and  cannula  may  be 
necessary  to  effect  a  cure.  If  the  case 
becomes  subacute  despite  the  above 
treatment  and  the  discharge  does  not 
disappear,  operative  measures  must  be 
employed  (see  treatment  of  Chronic 
Suppuration  of  the  Maxillary  Anirum). 

Chronic  Suppuration  of  the  Maxillary 
Antrum. — There  may  be,  and  often  are, 
few  symptoms.  A  post-nasal  catarrh, 
together  with  general  malaise,  may  be  present, 
but  more  usually  the  patient  complains  of  a 
"  chronic  cold  "  or  frequently  recurring  colds 
in  addition  to  more  or  less  nasal  obstruction. 
Pain,  if  present,  is  supra-  or  infra-orbital,  or 
there  may  be  a  dull  ache  at  times  in  the  cheek 
of  the  affected  side.  A  bad  smell  in  the  nose 
may  be  noticed  from  time  to  time.  Hyperses- 
thesia  of  the  skin  of  the  cheek  sometimes  occurs. 

Diagnosis.  On  rhinoscopic  examination  the 
middle  turbinal  may  be  seen  to  be  unhealthy 
and  swollen.  If  the  antrum  is  fuU  of  pus  at 
the  time  of  examination,  a  streak  will  be  seen 
descending  under  the  middle  turbinal.  This 
may  be  brought  out  by  posturing.  On  wiping 
it  away  a  fresh  bead  appears.  On  transillumi- 
nation the  crescent  is  lost  on  the  affected  side. 


On  puncture  pus  will  be  washed  out,  and  is  often 
very  offensive,  especially  in  cases  of  dental 
origin.  These  establish  the  diagnosis.  The 
cavity  may  be  empty  at  the  time  of  examination, 
so  it  should  be  examined  more  than  once  when 
suggestive  symptoms  are  present. 

A  large  single  polypus  in  the  post-nasal  space 
known  as  an  antro-choanal  polypus  is  sometimes 
associated  with  polypoid  degeneration  of  the 
antral  mucous  membrane.  If  traced,  its  stalk 
will  be  found  entering  through  the  ostium 
maxillare  and  attached  to  and  arising  from  the 
mucous  membrane  lining  the  antrum. 


Fig.  6.— Tilley's  Burr. 

Treatment  depends  on  the  condition  of  the 
mucous  membrane.  In  long-established  cases 
this  degenerates  and  becomes  polypoid  and 
converted  in  parts  into  sloughy  granulation 
tissue.  Simple  lavage  or  drainage  will  not  then 
be  of  any  avail.  If  the  case  is  a  comparatively 
recent  one,  intranasal  drainage  should  be 
used  in  preference  to  a  hole  drilled  through 
a  tooth  socket.  The  latter  encourages  mixed 
infections  and  often  turns  a  curable  case  into  an 


-Luc's  Ethmoidal  Forceps 


intractable  one  and  should  be  employed  only 
where  age,  infirmity  or  other  cause  renders 
operation  inadvisable. 

Puncture  and  lavage  by  means  of  Lichtwitz's 
trocar  and  cannula  with  dilute  iodine  solution, 
(one  drachm  to  the  pint)  will  often  effect  a  cure 
^vithout  operation.  AMiere  pus  does  not  stop 
secreting  under  this  treatment  after  five  or  six 
washings  every  other  day  operation  should  be 
considered. 

The  Intranasal  Operation.  The  anterior  end 
of  the  inferior  turbinal  is  removed  in  the  usual 
way,  and  the  inner  antral  Avail  is  cut  away 
down  to  the  floor  of  the  nose,  so  as  to  make  an 
opening  as  big  as  a  two-shilling  piece.  This  is 
effected  by  Tilley's  burr  (Fig.  6)  and  Luc's  forceps 
(Fig.  7).     This  intranasal  opening  affords  free 
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drainage  and  generally  effects  a  cure  in  recent 
cases  where  streptococci  cannot  be  found  in 
the  discharge. 

The  Caldwell-Luc  operation  is  advocated  in 
chronic  or  long-standing  cases  and  in  those 
which  have  resisted  other  forms  of  treatment.  It 
orives  excellent  results.  The  anterior  end  of  the 
inferior  turbinal  is  removed.    An  incision  is  made 


easier  passage  of  a  frontal  sinus  catheter  and 
the  wa.shing  out  of  the  sinus  (see  Figs.  1  and  5). 
Irrigation  of  the  sinus  should  then  be  carried 
out  daily  and  mil  generally  effect  a  cure  in 
genuine  acute  cases  where  there  has  been  no 
previous  chronic  disease.  If  the  ease  is  not  seen 
until  reddening  and  oedema  of  the  frontal  area  has 
taken  place  or  pus  is  pointing  in  this  region,  an 


in  the  gingio-labial  fold  over  the  canine  fossa      external  operation  must  be  at  once  carried  out. 


and  the  soft  tissues,  including  the  periosteum, 
retracted.  The  anterior  wall  of  the  antrum 
is  opened  by  chisel  or  gouge  so  as  to  admit 
a  view  of  the  ca\nty.     All  unhealthy  mucous 


Operation.  The  anterior  end  of  the  middle 
turbinal  being  removed,  an  incision  is  made 
along  the  inner  half  of  the  eyebrow  and  the 
anterior    wall    of    the    sinus    removed.     The 


membrane  and  any  poh^i  are  removed  and  the     infundibulum  is  enlarged  so  as  to  allow  of  free 


iimer  wall  of  the  antrum  cut  aAvay  down  to  the 
floor  of  the  nose,  so  as  to  make  a  free  opening. 
This  procedure  is  aided  by  direct  inspection 
from  the  nares  and  the  cavity.  The  tissues  of 
the  cheek  are  allowed  to  fall  back  in  place,  and 
the  mucous  membrane  is  sometimes  secured  by 
a  stitch.     The  post-nasal  space  is  plugged  during 


drainage  into  the  nose.  No  attempt  to  perform 
the  radical  operation  should  be  made,  the  object 
being  to  secure  free  and  adequate  drainage. 
No  stitches  are  inserted  and  the  ca\aty  is  left 
open  and  lightly  packed  with  gauze. 

Chronic    Frontal    Sinus    Suppuration.  —  Supra- 
orbital headaches,  -nith  some  tenderness  at  the 


the  operation,  but  no  plugging  is  needed  in  the  inner  side  of  the  eye  and  supraorbital  plate 
nose  or  antral  cavity  after  the  operation.  The  and  over  the  frontal  sinus  area,  together  with 
subsequent  treatment  consists  in  washing  out      other  symptoms  of  chronic  sinus  suppuration, 


daily  Avith  an  alkaline  and  antiseptic  lotion  by 
means  of  a  catheter  and  bulb  such  as  that 
shoAvn  in  Fig.  5  for  Avashing  out  the  frontal  sinus. 


are  present. 

Diagnosis.     Pus  may  be  seen  at  the  anterior 
end  of  the  middle  turbinal.     Often  there  are 


Co-existent  ethmoidal  disease  is  dealt  A^th  by      signs   of   suppuration   in   the   ethmoidal   cells, 
curetting  or  by  removal  of  the  ethmoidal  ceDs      especially  the  anterior  ones.     A  frontal  sinus 


Avith  Luc's  forceps  at  the  same  time. 

Acute  Frontal  Sinusitis. — This  occurs  through 
infection  from  the  nose  and  presents  a  fairly 
typical  clinical  picture.  O^ning  to  the  position 
of  the  infundibulum,  the  frontal  sinus  is  able 
to  drain  more  easily  than  the  maxillary  antrum. 


catheter  is  passed  after  cleaaising  the  nose,  and 
if  pus  is  washed  out  the  diagnosis  is  complete. 
It  is  generally  possible  to  pass  the  frontal 
sinus  cannula  in  cases  of  disease  of  the  sinus, 
owing  to  coexistent  disease  and  breaking  down 
of    the    anterior    ethmoidal    cells.     Frequently 


Diagnosis.  In  addition  to  the  general  symp-  the  probe  or  cannula  grates  as  it  passes  over 
toms  there  is  pain  and  tenderness  over  the  bare  bone.  In  a  healthy  sinus  it  can  be  passed 
frontal    sinus  area  and  under  the  supraorbital      only  in  a  much  smaller  percentage  (see  Fig.  1). 

Transillumination  of  the  frontal  sinuses  may 
be  tried  (see  Fig.  3),  but  the  results  are  very 
unreliable,  and  a  stereoscopic  X-ray  should  be 
taken.     This  usually  gives  reliable  results,  and 


margm 


Pus  is  seen  as  a  streak  at  the  anterior 
end  of  the  middle  turbinal.  If  the  antrum  of 
the  affected  side  is  clear  on  transillumination, 
the  diacrnosis  of  acute  frontal  sinusitis  is  very 


probable.    The  diagnosis  can  be  made  certain  if      also  gives  the  operator  a  knowledge  of  the  area 
a  frontal  sinus  catheter  can  be  passed. 

Transillumination  of  the  frontal  sinuses  may 
be  tried,  but  is  very  uncertain  (see  Fig.  3). 
The  middle  turbinal  is  often  much  swollen  and 
congested.  Later  the  upper  eyehd  may  become 
swollen  and  the  skin  over  the  frontal  area  red 


and  extent  of  the  sinus,  which  is  important,  as 
the  size  of  the  sinus  determines  the  amount 
of  the  deformity  after  operation,  and  the  patient 
can  be  warned  what  to  expect  in  tliis  respect. 

Treatment.     The  presence  of  chronic  suppura- 
tion in  the  frontal  sinus  does  not  of  necessity 


and  oedematous.     The  pus  may  burst  through      denote  the  advisability  of  a  radical  operation. 


the  frontal  bone  and  point  in  this  region. 

The  case  should  be  treated  as  early  as  possible, 
according  to  the  general  lines  laid  down  under 
acute  inflammation  of  the  maxillary  antrum, 
but  if  the  pain  and  constitutional  symptoms 
get  worse  and  swelling  of  the  eyehd  occurs,  no 
time  should  be  lost  in  removing  the  anterior 
end  of  the  middle  turbinal  under  cocaine  or 
gas.  This  promotes  bleeding  and  reheves  the 
congestion,  as  well  as  removing  a  mechanical 
obstruction  to  drainage.     It  also  allows  of  the 


From  the  position  of  the  infundibulum  the 
cavity  drains  well  unless  obstructed  by  the 
middle  turbinal.  In  diseased  sinuses,  as  already 
stated,  the  expert  can  usually  pass  a  frontal 
sinuscatheter  and washoutthe  sinus.  Frequently 
free  drainage  and  regular  lavage  \vi\\  bring  about 
arrest  of  the  discharge  and  disappearance  of 
frontal  headaches,  etc.,  or  reduction  of  the 
symptoms  to  a  minimum,  so  that  the  patient 
does  not  suffer  inconvenience  or  ill-health. 
Persistent  headaches,  general  malaise,  profuse 
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and  persistent  discharge,  and  loss  of  liealth,  in 
spite  of  local  treatment  suggest  the  desirability  of 
the  radical  operation.  If  an  acute  exacerbation 
occurs  Avith  reddening  and  swelling  of  the  skin 
of  the  frontal  area  or  oedema  of  the  lids,  an 
external  operation  must  at  once  be  performed. 

The  Radical  Operation  of  Killian.  This 
consists  in  an  external  opening  as  for  the  acute 
cases,  but  the  incision  is  prolonged  downwards 
at  the  inner  canthus.  For  description  see  text- 
books. Suffice  it  to  say  that  the  anterior  wall 
is  completely  removed  and  the  unhealthy  mucous 
membrane  taken  aw^ay.  Any  unhealthy  anterior 
ethmoidal  cells  are  dealt  Avith.  The  floor  of  the 
sinus  is  also  taken  away,  so  that  the  orbital  fat 
bulges  up  at  the  cavity  and  helps  to  obliterate 
it.  A  bridge  of  bone  on  which  the  periosteum 
has  been  preserved  is  left  along  the  supraorbital 
margin,  so  that  a  depression  is  to  some  extent 
obviated.  For  other  operations,  such  as  Watson 
Williams'  osteo-plastic  operation,  see  text- 
books. Tlie  radical  operation  is  not  free  from 
mortality,  especially  in  those  cases  where  an 
acute  attack  has  supervened  on  a  chronic 
condition,  and  as  it  has  been  found  that  lavage 
often  alleviates  or  cures,  a  somewhat  con- 
servative line  is  being  adopted  witli  regard  to 
the  treatment  of  chronic  disease  of  the  sinus. 

Coexistent  suppuration  of  the  antrum  or 
ethmoidal  cells  should  always  be  dealt  with. 
The  antrum  often  acts  as  a  reservoir  for  pus 
passing  down  from  the  frontal  sinus,  without 
actual  chronic  disease  in  the  latter. 

Inflammation  of  the  Ethmoidal  and  Sphenoidal 
Sinuses. — The  etlinioidal  cells  may  be  associated 
with  the  larger  sinuses  in  acute  or  chronic  sup- 
puration, or  may  occur  without  involvement  of 
the  antrum  or  frontal  sinus.  In  the  presence  of 
severe  symptoms  and  signs  of  acute  sinusitis, 
where  disease  of  the  frontal  sinuses  and  maxillary 
antra  have  been  excluded,  exploration  of  the 
ethmoidal  cells  or  sphenoidal  sinuses  may  be 
necessary.  The  anterior  ethmoidal  cells  can 
be  explored  after  removal  of  the  anterior  end  of 
the  middle  turbinal. 

It  is  not  always  easy  to  differentiate  between 
sphenoidal  sinus  suppuration  and  that  of  the 
posterior  ethmoidal  cells.  When  the  posterior 
set  is  diagnosed  as  being  the  seat  of  suppuration, 
the  middle  turbinal  must  be  removed ;  the 
sphenoidal  sinus  can  then  be  investigated  and, 
if  healthy,  the  ethmoidal  cells  alone  are  re- 
sponsible by  a  process  of  exclusion. 

Acute  ethmoiditis  may  occur  in  acute  specific 
fevers,  especially  scarlet  fever  or  as  a  sequela  of 
influenza. 

Ethmoidal  Suppuration.  —  When  this  occurs 
as  an  acute  condition  it  requires  the  ordinary 
treatment  of  acute  sinusitis.  Acute  ethmoidal 
suppuration  may  point  towards  the  orbit  and 
require  external  incision,  but  free  opening  and 


drainage  of  the  suppurating  cells  within  the  nose 
should  be  effected. 

Symptoms.  In  long-established  or  chronic 
suppuration  the  symptoms  are  as  for  other 
chronic  sinus  suppuration.  They  are  chiefly 
catarrh,  colds,  neuralgia,  general  malaise  and 
crust  formation  in  the  nose. 

Ethmoiditis  frequently  exists  without  disease 
of  other  sinuses.  In  chronic  ethmoidal  sup- 
puration of  the  anterior  cells,  pus  and  granula- 
tions are  seen  under  the  middle  turbinal,  which 
is  generally  unhealthy  or  polypoid.  Multiple 
nasal  polypi  are  frequently  present. 

Diagnosis.  It  is  best  to  exclude  suppuration 
of  the  maxillary  and  frontal  sinuses.  The 
diagnosis  is  established  by  rhinoscopy  aided 
by  a  probe  after  cocainization,  when  soft  broken- 
down  tissue  and  bare  bone  can  be  felt. 

Where  the  posterior  set  of  ethmoidal  cells  are 
affected,  posterior  rhinoscopy  shows  pus  or 
crusting  in  the  post-nasal  space  with  discharge 
issuing  from  above  the  posterior  end  of  the 
middle  turbinal. 

On  anterior  rhinoscopy  pus  may  be  seen 
between  the  middle  turbinal  and  the  septum. 

Treatment.  Conservative  treatment  consists 
of  the  use  of  a  nasal  wash  (for  formulae  see 
below),  together  with  oily  sprays  to  prevent 
crust  formation,  and  the  removal  of  any  polypi 
which  may  be  present.  Radical  treatment  con- 
sists in  removing  the  portion  of  the  middle 
turbinal  covering  the  affected  cells  and  biting 
away  their  walls  with  Luc's  forceps  (see  Fig.  6), 
or  gently  curetting  away  diseased  cells  and 
granulations  with  a  Meyer's  ring  knife.  In 
an  extensive  case  the  whole  of  the  lateral 
mass  may  have  to  be  thus  treated.  The  pro- 
cedure is  not  without  risk,  as  death  from  menin- 
gitis has  followed  the  operation,  as  also  has 
orbital  cellulitis  from  too  vigorous  curetting. 
The  patient  should  be  told  that  several  operations 
may  be  necessary  in  a  case  of  extensive  disease. 

Suppuration  may  continue  after  the  radical 
operation,  owing  to  some  of  the  highest  cells 
being  unable  to  be  reached  without  danger,  and 
they  consequently  have  to  be  left ;  or  from 
secretion  from  the  frontal  or  orbito-ethmoidal 
cells,  which  can  only  be  dealt  with  by  a  radical 
frontal  sinus  operation. 

Sphenoidal  Sinus  Suppuration.  —  This  is 
frequently  associated  with  suppuration  of  the 
ethmoidal  cells,  especially  with  those  of  the 
posterior  set. 

Symptoms.  Occipital  headaches,  together 
with  signs  of  suppuration  of  the  posterior  set  of 
sinuses,  occur.  Eye  symptoms,  such  as  tran- 
sitory scotoma  or  retrobulbar  neuritis  may  be 
present  and  first  call  attention  to  the  necessity 
of  investigating  the  sinus.  In  cases  of  atrophic 
rhinitis  the  opening  of  the  sinuses  can  be  seen  by 
anterior  rhinoscopy,  but  in  a  fairly  normal  nose 
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it  is  generally  necessary  to  remove  the  whole  of 
the  middle  turbinal  in  order  to  bring  the  ostium 
into  view.     An  attempt  may  be  made  to  press 


Fig.  8. — Killian's  Duckbill  Speculiun. 


the  middle  turbinal  aside  with  a  Killian's 
duckbill  speculum  (Fig.  8),  in  order  to  explore 
it  by  means  of  a  sphenoidal 
sinus  cannula.  The  cannula 
must  be  passed  upwards  and 
backwards  from  the  floor  of  the 


suppuration  of  the  posterior  ethmoidal  cells  or 
a  Tornwaldlt's  abscess. 

Treatment.  When  the  presence  of  pus  or 
granulations  in  the  sinus  demonstrates  an  un- 
healthy one,  free  drainage  should  be  established, 
and  to  this  end  it  is  generally  advisable  to 
remove  as  much  of  the  anterior  wall  as  possible. 
The  natural  opening  is  sht-hke,  with  pouting  Hps 
of  mucous  membrane  at  its  margins,  and  does 
not  drain  well.  By  means  of  Hajek's  hooks, 
(Fig.  9)  and  a  sphenoidal  sinus  forceps  (Fig.  10) 
the  outer  wall  is  broken  down  and  cut  away. 
A  powerful  illumination  and  a  nose  clear  of 
obstructing  polypi  or  middle  turbinal  are 
necessary.  Great  care  must  be  taken  owing 
to  the  relation  of  the  sinus  with  the  cavernous 
sinus  and  optic  nerves,  and  the  anterior  wall 
should  be  taken  away  rather  in  a  direction 
downwards  and  inwards.  Gentle  curetting 
may  be  used  to  get  rid  of  granulations,  but  here 
again  great  caution  is  necessary.     Finally  it  is 


anterior  nares  at  an  angle  of  about  forty-five 
degrees  to  the  floor  of  the  nose.  The  opening  is 
6'5  to  7'5  cm.  from  the  anterior  nares  and  is 
hidden  from  view  by  the  middle  turbinal.  The 
cannula  passes  across  the  latter  and  by  manipula- 
tion its  end,  which  is  slightly  bent  outwards,  may 
be  made  to  enter  the  ostium  in  favourable  cases. 
On  inspection  pus  will  be  seen  issuing  from 
the  opening  and  protruding  granulations  may 
be  present.  The  cannula  is  passed  under  strong 
illumination  and  the  sinus  washed  out,  when 
pus  can  be  demonstrated  if  present.  By 
posterior  rhinoscopy,  pus  and  crusting  in  the 
post-nasal    space,   and    especially    pus    issuing 


well 


Fig.  9. — Hajek's  Hooks. 

from  the  choanae  above  the  posterior  end  of  the 
middle  turbinal,  is  said  to  be  diagnostic ;  but 
the    same    appearance    may    be    produced    by 
38 


the 
the 
A 


Fig.  10. — Sphenoidal  Sinus  Punch  Forceps. 

to  mop  out  the  cavity  with  a  strong 
solution  of  silver  nitrate.  This 
^  operation  can  be  done  under  local 
anaesthesia.  It  should  not  be 
attempted  until  the  other  diseased 
sinuses  have  been  treated  and  the 
middle  turbinal  removed. 

Mucocele. — A  cystic  degeneration 
of  the  mucous  membrane  of  a  sinus 
sometimes  takes  place.  The  sinus 
wall  becomes  distended  by  the  con- 
tained mucus  and  is  apt  to  cause 
pressure  symptoms.  The  mucus 
often  becomes  purulent  and  very 
offensive.  The  orbit  is  encroached 
upon,  especially  when  the  ethmoidal 
cells  or  frontal  sinus  are  affected, 
and  the  eye  is  thus  pressed  outwards 
and  diplopia  produced.  In  mucocele 
of  the  frontal  sinus  the  bony  wall  of 

latter  may   be  eroded,   with  exposure  of 
dura  mater  and  meningitis. 

cystic  formation  may  occur  in  the  middle 
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turbinal,   causing   obstruction   in   the  nose   or 
neuralgia  from  pressure  against  the  septum. 

Treatment.  If  a  sinus  is  affected  by  mucocele, 
a  radical  operation  is  indicated.  A  cystic  middle 
turbinal  should  be  removed  if  it  causes 
symptoms. 

Tumours. — The  accessory  sinuses  of  the  nose 
are  sometimes  the  seat  of  benign  tumours. 
These  are  usually  osteomata  or  osteochondro- 
mata. 

Hyperstosis  of  the  superior  maxilla  may 
involve  the  antrum. 

Mahgnant  disease,  in  the  form  of  carcinoma, 
sarcoma  or  endothehoma,  occurs. 

The  maxillary  antrum  is  most  commonly 
affected.  Malignant  disease  of  the  maxillary 
antrum  tends  to  cause  swelhng  of  the  cheek, 
bulging  of  the  hard  palate  and  nasal  obstruction 
from  the  mass  bulging  or  coming  through  the 
inner  antral  wall,  and  so  encroaching  on  the 
nasal  cavitj'.  There  is  pain  from  involvement 
of  the  superior  maxillary  division  of  the  fifth 
nerve. 

There  is  frequently  pus  in  the  cavity,  so  that 
there  are  the  physical  signs  of  sinus  suppuration, 
in  addition  to  the  bulging  of  the  walls.  Probing 
the  nose  often  causes  haemorrhage.  Lachrymal 
sac  suppuration  frequently  accompanies  malig- 
nant disease  of  this  sinus. 

Malignant  disease  of  the  frontal  sinus  is 
rare. 

When  occurring  in  the  sphenoidal  sinus,  bad 
headaches  and  optic  atrophy  occur. 

Treatment.  The  treatment  of  malignant  dis- 
ease of  the  sinuses  comes  under  the  head  of 
general  surgery. 

Formulce  for  nasal  ivashes  and  nasal  spray — 
Formula  I 

Glycerin  Thymol  Co.  B.P.C. 

R     Sodii  Bicarb,  gr.  87i 
Sodii  Bibor.  gr,  175^ 
Sodii  Benzoat.  gr.  70 
Sodii  Salicylat.  gr.  45 
Menthol  gr.  2| 
Thymol  gr.  4h 
Eucalyptol  ll{  13 
01.  Pini  ]\  5 
01.  Gaultheriae  ]\  3 
Alcoholis  3  ss 
Glycerini  5  ii 
Liq.  Carmini  ]\  50 
Aq.  Destillat.  ad.  5  xx 
Fiat  solutio. 

One  part  of  the  solution  to  be  mixed 
with  two  parts  of  hot  water  before  using. 
This  forms  a  soothing  and  antiseptic  nasal 
wash.  I 


Formula  II 

R  Sodii  Chlorid.  gr.  v  ss 
Sodii  Sulphat.  gr.  i  ss 
Sodii  Phosphat.  gr,  1 
Potass.  Chlorid.  gr.  f 
Potass.  Sulphat.  gr.  | 
Potass.  Phosphat.  gr.  ^, 
Menthol  gr.  ^\ 

Fiat  tabeila.     One  dissolved  in  a 
tablespoonful  of  water. 

This  makes  a  convenient  isotonic  nasal  lotion. 

Formula  III 

R     Menthol  gr.  x 
Eucalyptol  5  ss 
01.  Cinnamomi  n\  v 
01.  Pini  Pumilio  5  ss 
Benzoin  aquol  (Rogers) 
Fiat  nebula. 

An  oily  spray  for  preventing  crust  formation 
in  the  nose.  G.  S.-H. 


NASAL   NEUROSES 

In  the  small  space  at  my  disposal  it  is  not 
possible  to  do  more  than  indicate  a  few  of  the 
more  common  types  of  neuroses. 

Neuroses  may  be  classified  as  (1)  olfactory, 
(2)  sensory,  and  (3)  reflex. 

In  the  first,  or  olfactory,  group  Anosmia  is  the 
most  important,  in  that  the  loss  of  the  sense  of 
smell  is  usually  combined  wdth  the  loss  of  taste 
of  flavours.  The  main  underlying  causes  are 
{a)  nasal  obstruction,  whereby  the  olfactory 
particles  in  the  air  are  prevented  from  reaching 
the  olfactory  mucous  membrane,  (b)  affections 
of  the  olfactory  mucosa  or  peripheral  nerve 
endings,  and  (c)  central  lesions  such  as  disease 
or  injury  of  the  olfactory  tract  or  nerve. 

(a)  Obstructive  Anosmia  may  be  due  to  deflec- 
tions of  the  septum,  hypertrophic  conditions  of 
the  mucosa,  polypi,  foreign  bodies,  or  tumours 
of  the  nose.  These  can  best  be  treated  by  the 
removal  of  the  obstruction.  Even  when  the 
sense  of  smell  has  been  in  abeyance  for  some 
years  successful  results  may  be  obtained. 

(b)  Essential  Anosmia  {Affections  of  the  Olfac- 
tory Region)  may  occur  in  connection  with  acute 
rhinitis  of  whatever  origin,  atrophic  rhinitis, 
nasal  syphilis,  tubercle  or  various  toxic  poisons. 
The  prognosis  is  not  good  and  chief  reliance  is 
placed  on  the  administration  of  strychnine, 
quinine  or  arsenic.  Anti-syphilitic  remedies 
and  the  removal  of  any  toxic  conditions  will  be 
necessary  in  cases  depending  on  these  causes. 

(c)  Central  Anosmia  may  be  produced  by  frac- 
tures in  the  anterior  fossa,  intracranial  tumours 
or  gummata,  tabes,  syringomyeha  and  in  some 
cases    hysteria.     General    treatment    and    the 
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removal  of  the  cause  afford  the  best  chances  of 
recover}'. 

Hyperosmia  (Increased  Sensitiveness  to  Odours) 
occurs  chiefly  in  connection  with  hysteria,  and 
treatment  should  be  directed  to  the  general 
condition. 

Parosmia  (Perversion  of  the  Olfactory  Sense) 
is  mainly  caused  by  hysteria,  neurasthenia, 
tabes  or  epilepsy,  but  great  care  must  be  taken 
to  exclude  local  conditions  such  as  accessory 
sinus  disease,  syphilitic  necrosis,  or  disease  of 
the  tonsils,  throat  or  lungs. 

In  the  second,  or  sensory,  group  affections  of 
the  nerves  of  ordinary  sensation  are  by  no 
means  common. 

Anaesthesia  may  be  functional,  or  the  result 
of  some  chronic  affection  or  intracranial  tumour. 

Hypersesthesia  may  be  due  to  many  causes  and 
is  closely  bound  up  with  the  next  group. 

The  third,  or  reflex,  group  contains  several 
important  conditions,  and  mention  must  be 
made  of  hyperaesthetic  rhinitis  or  hay  fever, 
vasomotor  rhinitis  or  paroxysmal  sneezing, 
nasal  hydrorrhea,  and  nasal  asthma. 

Hay  Fever  depends  on  a  predisposing  idiosyn- 
crasy, a  hj'persesthetic  condition  of  the  nasal 
mucosa  and  some  local  irritant.  Of  these 
factors  the  last  one  is  the  most  important,  and 
is  usually  due  to  the  pollen  of  certain  grasses 
or  flowers. 

The  attack  usually  occurs  at  a  definite  season 
of  the  year  (early  June),  when  the  grasses 
concerned  reach  maturity.  It  is  often  ushered 
in  by  a  sensation  of  burning  or  itching  at  the 
inner  canthus  of  the  eye,  succeeded  by  a  severe 
irritation  in  the  nose,  paroxysms  of  sneezing 
and  a  profuse  watery  discharge.  Later  the 
secretion  may  become  mucopurulent  and  the 
nasal  mucosa  so  congested  that  nasal  respira- 
tion is  almost  impossible. 

Profuse  lachrymation,  conjunctival  congestion 
with  photophobia  and  frontal  headache  usually 
accompany  the  nasal  symptoms.  The  symp- 
toms take  two  or  three  days  to  develop  and  often 
show  a  remittent  or  intermittent  character. 
In  some  cases  definite  asthmatic  attacks  may 
occur  and  a  general  condition  of  malaise  is  not 
unusual. 

The  duration  of  the  attack  is  usually  about 
three  or  four  weeks,  but  may  be  as  much  as 
three  months. 

Diagnosis.  This  is  usually  a  simple  matter. 
The  history  of  the  case,  the  season  of  the  year, 
the  character  of  the  discharge  and  the  condition 
of  the  nasal  mucosa  are  so  characteristic  that 
errors  are  unlikely  to  occur. 

Prognosis.  This  should  be  guarded,  as  per- 
sonal idiosyncrasy  is  often  an  important  factor. 
Cases  in  which  some  definite  obstructive  lesion 
of  the  nose  is  present  are  often  thought  to  be 
favourable.     The  tendency  to  the  disease  often 


diminishes  or  even  disappears  after  the  age  of 
forty-five. 

Treatment.  Prophylactic  measures  usually 
consist  in  removing  the  patient  to  some  place 
where  the  active  pollen  is  absent.  This  may  be 
effected  by  a  prolonged  sea  voyage  during  the 
whole  hay-fever  period,  or  a  stay  at  some 
mountainous  resort  where  the  vegetation  is 
sparse,  or  at  some  places  where  the  flowering 
time  of  the  grasses  is  considerably  earher  or 
later  than  is  the  case  in  England. 

General  measures  may  be  directed  to  im- 
proving the  constitutional  condition,  especially 
if  anaemia,  constipation  or  digestive  troubles 
are  apparent.  For  the  local  symptoms  in- 
numerable remedies  have  been  tried.  Adrenalin 
in  the  form  of  a  spray  (1  in  5000  to  1  in  1000)  or 
ointment  is  often  very  useful,  and  although  the 
effect  is  often  transitory  no  harmful  results 
appear  to  occur  from  its  prolonged  use.  I  have 
seen  some  good  results  after  the  use  of  chloretone 
and  adrenalin  ointments,  and  can  further 
recommend  the  use  of  quinine  sulphate  (1  in 
800)  in  the  form  of  a  spray. 

PoUantin,  a  preparation  from  the  serum  of 
horses  M'hich  have  been  inoculated  with  the 
toxic  principle  of  the  pollen  of  certain  grasses 
in  accordance  with  Dunbar's  theory,  seems  to  be 
useful  in  some  cases,  especially  if  it  is  used 
in  the  early  stages  and  care  is  taken  to  apply 
it  properly.  As  a  result  of  its  widespread 
advertisement  in  the  daily  papers  the  majority  of 
patients  will  scarcely  need  its  recommendation. 

Watson  Williams  recommends  the  prophy- 
lactic use  of  biniodide  of  mercury  (five  per  cent.). 
This  should  be  sprayed  into  the  nose  on  one 
occasion  at  the  beginning  of  the  season. 

The  application  is  painful  and  should  be 
preceded  by  the  use  of  cocaine  and  followed  by 
a  hypodermic  injection  of  morphia. 

Killian  advocates  painting  special  areas  of  the 
nose  with  trichloracetic  acid. 

Surgical  measures  are  usually  directed  to  the 
correction  of  intranasal  abnormalities,  to  the 
removal  of  the  turbinates  (Lack)  or  the  bilateral 
excision  of  the  tubercle  of  the  septum  (Yonge). 

Vasomotor  Rhinitis  or  Paroxysmal  Sneezing  is 
closely  bound  up  with  the  preceding  affection, 
but  does  not  appear  to  have  any  relation  to  a 
particular  season,  whilst  the  sneezing  attacks 
tend  to  show  a  regular  periodicity,  such  as  early 
morning,  in  their  occurrence. 

Constitutional  treatment  is  often  useful  and 
drugs  Avhich  have  a  tendency  to  diminish 
secretion  are  of  value. 

Pills  containing  quin.  sulph.  1  gr.,  arsen. 
iodid.  yV  gr. ;  or  ext.  belladon.  j-V  gr.,  strych. 
sulph.  ^V  gi"-)  atrop.  sulph.  ^i^  gr.,  may  be 
prescribed. 

Local  measures  are  concerned  with  the  relief 
of  the  sneezing  fits,  and  inhalation  of  strong 
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ammonia  or  iodine  liniment  has  been  advocated 
in  this  connection. 

Surgical  measures  often  produce  excellent 
results,  and  I  have  found  that  deep  linear  cau- 
terization of  the  inferior  turbinates  has  produced 
good  results,  wliilst  Yonge  strongly  advocates 
bilateral  excision  of  the  tubercle  of  the  septum. 

Nasal  Hydrorrhea. — This  is  a  comparatively 
rare  affection  and  is  characterized  by  a  profuse 
watery  discharge  from  the  nose  without  any 
marked  local  changes.  It  usually  affects  adults 
and  occurs  in  those  who  are  susceptible  to  hay 
fever. 

The  diagnosis  is  based  on  the  character  of  the 
fluid  and  the  absence  of  intra-nasal  signs.  St. 
Clair  Thomson  has  laid  great  stress  on  the 
differential  diagnosis  between  this  condition 
and  that  of  cerebro-spinal  rhinorrhcea. 

The  treatment  is  generally  similar  to  that 
for  hay  fever.  The  administration  of  strych- 
nine and  atropine  (see  above)  may  be  useful, 
whilst  Lake  has  found  benefit  from  the  use  of 
calcium  chloride. 

Nasal  Asthma.  —  There  is  considerable  evi- 
dence to  show  that  in  many  cases  intranasal 
conditions  and  asthmatic  attacks  are  closely 
connected. 

Since  the  time  of  Voltolini  the  correction  of 
gross  intranasal  abnormalities  has  been  under- 
taken with  successful  and  unsuccessful  results 
as  regards  the  asthmatic  condition.  More 
recently  many  rhinologists  have  advocated  the 
application  of  the  galvano-cautery  to  hyper- 
sensitive areas  in  an  otherwise  normal  nose  and 
have  claimed  complete  cure  or  amelioration  of 
the  asthmatic  condition  thereby.  The  pro- 
cedure is  empirical  and  uncertain,  but  in  view 
of  the  many  successful  results  that  have  been 
obtained  it  is  certainly  justifiable  in  obstinate 
cases. 

Some  years  ago  I  had  the  opportunity  of 
treating  fifty  cases  of  severe  asthma  (in  many 
of  whom  marked  eosinophilia  was  observed)  by 
this  method  The  immediate  results  were  almost 
always  satisfactory,  but  only  ten  per  cent,  appear 
to  have  been  permanently  benefited  over  a 
period  of  five  years. 

General  medical  treatment  of  the  condition 
should  always  be  carried  out.  W.  G.  H. 

NEW    GROWTHS   OF    THE    NOSE 

These  may  be  classified  as  follows — 
Simple.      Papilloma ;     fibroma ;     angeioma ; 
enchondroma ;    osteoma. 

Malignant.  Sarcoma ;  carcinoma ;  endo- 
thelioma. 

Simple  Growths — 

Papilloma  is  a  rare  form  of  growth,  but  not 
perhaps  so  rare  as  the  list  of  recorded  cases 


would  seem  to  show.  True  papilloma  is  some 
times  confused  with  papilliform  hypertrophies 
of  the  mucosa  of  the  turbinals  and  septum,  but 
the  latter  are  comparatively  common,  and 
microscopic  examination  will  show  that  they 
are  not  covered  by  squamous  epithelium,  as  is 
the  true  papilloma.  The  anterior  portion  ol 
the  septum  is  the  commonest  site  and  the' 
growths  may  be  either  sessile  or  pedunculated, 
They  may  give  rise  to  symptoms  of  nasal 
obstruction  and  epistaxis.  The  best  method  oi' 
treatment  is  to  remove  them  with  a  snare  and) 
to  scrape  and  cauterize  the  site  of  origin.  II 
imperfectly  removed  they  show  some  tendency 
to  recur.  I 

Fibroma  is  extremely  rare  in  the  nose.  Wlienj 
present  it  may  give  rise  to  marked  obstruction! 
and  may  even  expand  the  bony  passages.  Iti 
usually  grows  from  the  periosteum  of  the  outer! 
wall,  but  it  may  arise  from  the  roof  or  septum. 
In  some  cases  it  projects  into  the  postnasal  space.  1 

The  growth  can  usually  be  removed  by  means' 
of  the  snare,  but  cases  have  been  recorded  in' 
Avhich  the  growth  Avas  so  large  than  an  external 
operation  had  to  be  undertaken. 

Angeioma  is  a  very  vascular  tumour  which 
is  rather  uncommon.  It  usually  springs  from 
the  septum  near  the  tubercle,  but  it  may 
arise  from  the  inferior  turbinate  or  from  the 
floor  of  the  nose. 

Epistaxis  is  often  a  prominent  symptom, 
and  signs  of  nasal  obstruction  may  occur.  The 
presence  of  a  red  vascular  tumour  growing  from 
the  anterior  part  of  the  septum  which  readUy 
bleeds  on  being  touched  points  to  this  type 
of  growth.  Several  cases  have  been  recorded 
under  the  name  of  "  bleeding  polypus,"  but 
this  designation  should  be  discarded. 

Treatment  consists  in  removal  with  the  snare 
and  cauterization  of  the  base  with  the  galvano- 
cautery. 

Enchondroma  is  a  rare  tumour  which  is  said 
to  arise  most  often  from  the  ethmoid.  It  may 
produce  obstruction  and  rhinitis,  but  does  not 
usually  bleed.  The  treatment  consists  in  its 
removal. 

Osteoma  is  also  rarely  found  in  the  nose.  It 
arises  high  up,  and  may  expand  the  bones  or 
project  into  the  orbit  and  produce  ocular 
symptoms.  The  hardness  of  the  growth  is  its 
chief  diagnostic  characteristic.  Removal  may 
be  attempted  by  intranasal  methods,  but  if  the 
tumour  has  extended  into  the  accessory  cavities 
an  external  operation  will  be  required. 

Malignant  Growths — 

Sarcoma  is  the  most  common  type  of  malig- 
nant growth.  It  usually  has  a  preference  for 
the  upper  part  of  the  nose,  more  especially  the 
ethmoid  labyrinth,  but  it  may  occur  lower  down 
and  originate  from  the  septum. 
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In  the  early  stages  unilateral  obstruction, 
catarrh  and  occasional  epistaxis  are  present, 
but  the  symptoms  progress  rapidly  and  a  foul, 
bloody  discharge,  with  intense  radiating  pain 
and  marked  deformity  of  the  nose,  may  indicate 
the  serious  nature  of  the  affection.  When  the 
growth  originates  in  the  antrum  or  other 
sinuses  symptoms  may  be  absent  for  a  long 
time.  On  examining  the  nose  it  is  common  to 
find  a  large  f ungating  friable  mass  which  bleeds 
readily  on  manipulation  and  is  often  partially 
obscured  by  purulent  secretion  and  oedematous 
mucosa  or  polypi.  In  earlier  cases  the  friability 
and  great  tendency  to  bleed  should  excite 
suspicion. 

Treatment  must  be  directed  to  as  thorough  a 
removal  of  the  growth  as  is  possible.  As  the 
upper  part  of  the  nose  is  usually  involved  some 
form  of  external  operation  may  be  necessary. 
A  procedure  which  I  have  found  very  satis- 
factory is  to  gain  access  to  the  nose  by  Rouge's 
method  and  to  curette  the  regions  involved  very 
thoroughly  until  all  growth  has  been  removed. 
In  one  case  (in  which  no  recurrence  has  occurred 
up  to  the  present)  it  was  necessary  to  resect  the 
septum  and  clear  out  the  antra  as  well. 

The  prognosis  is  more  favourable  than  might 
be  expected. 

Carcinoma  is  of  less  common  occurrence  than 
sarcoma.  The  symptoms  are  practically  the 
same  as  those  of  sarcoma  and  call  for  the  same 
method  of  treatment. 

Endothelioma  cannot  be  considered  as  a 
clinical  entity — the  nature  of  the  growth  is 
usually  revealed  by  the  microscope. 

W.  G.  H. 

THE  BACTERIOLOGY  OF  THE  NOSE  AND 
THROAT,  WITH  SPECIAL  RELATION  TO 
VACCINE  TREATMENT  OF  DISEASES  OF 
THESE    REGIONS 

It  is  now  generally  recognized  that  the  great 
majority  of  the  diseases  of  the  nose  and  throat 
are  due  to  the  invasion  of  these  regions  by 
bacteria  of  various  kinds.  Treatment,  there- 
fore, to  be  effective,  must  be  directed  towards 
the  elimination  of  such  micro-organisms,  and 
the  methods  now  employed  include  not  only 
antiseptics,  but  also  more  specific  measures 
such  as  vaccines  and  sera. 

A  vaccine  is  made  by  suspending  a  known 
number  of  sterilized  bacteria  in  some  neutral 
fluid.  This  is  injected  hypodermically  and 
acts  by  stimulating  and  reinforcing  all  the 
natural  defensive  mechanisms  of  the  body. 

One  of  the  most  important  of  its  known 
effects  is  to  produce  an  increase  in  the  forma- 
tion of  antibodies;  in  other  words,  a  person 
who  has  been  vaccinated  successfully  is  enabled 
to  manufacture  sufficient   of  these   protective 


substances  to  neutralize  the  poison  of  his  in- 
fection and  is  cured. 

The  effect  may  be  obtained  after  a  short 
period  or  after  many  years.  In  the  latter 
instance  vaccination  is  only  partly  successful, 
the  antibody  production  is  weak,  and  a  chronic 
infection  results.  If  the  infection  is  a  virulent 
one  the  production  of  antibodies  must  be  very 
active  or  death  may  supervene. 

A  vaccine  therefore  differs  fundamentally 
from  a  serum,  since  the  latter,  when  introduced 
into  the  body,  either  acts  as  an  antidote  to  the 
bacterial  toxins  circulating  in  the  blood,  or 
in  some  cases  has  a  direct  effect  upon  the  bacteria 
themselves. 

It  is  not  within  the  scope  of  this  article  to 
enter  into  a  detailed  account  of  work  done 
elsewhere  on  the  bacteriology  and  vaccine 
treatment  of  diseases  of  the  upper  air-passages. 
The  following  account  is  the  result  of  my 
personal  experience  of  vaccines.  The  greater 
part  of  the  bacteriological  investigation  has 
been  carried  out  by  Dr.  M.  H.  Gordon,  to  whom 
I  am  indebted  for  much  valuable  advice  and 
assistance. 

The  methods  employed  consist  of — 

1.  The  Collection  of  Secretions.  Before  taking 
a  specimen  from  the  nose,  the  vestibule  is 
carefully  cleansed  to  prevent  contamination 
with  superficial  organisms.  The  nasal  secretion 
is  then  obtained  by  a  platinum  loop,  forceps 
or  a  swab  of  sterilized  wool  wrapped  round  a 
probe.  In  the  case  of  an  accessory  sinus  the 
nose  is  first  syringed  with  normal  saline  solution 
and  a  weak  cocaine  and  adrenalin  mixture  is 
applied  to  the  opening  of  the  suspected  sinus, 
so  that  the  discharge  shall  escape  more  easily. 
If  this  fails,  the  secretion  is  aspirated  through 
a  cannula,  or  an  exploring  needle  is  inserted 
into  the  sinus  and  the  discharge  expelled  into 
a  sterilized  bowl  by  the  injection  of  air  or  normal 
saline  solution.  For  rough  examinations  it  is 
sufficient  if  the  patient  blows  his  nose  into 
sterile  gauze.  If  the  secretion  is  not  examined 
at  once  it  should  be  placed  in  a  closed  bottle 
or  tube  containing  sterilized  saline  solution 
to  prevent  it  from  drying.  Secretion  is  ob- 
tained from  the  naso-pharynx  by  suitable 
forceps  or  swabs,  the  tongue  being  depressed 
with  a  spatula,  so  that  mouth  organisms  are 
excluded.  An  excellent  instrument  has  been 
devised  by  Mr.  C.  E.  West  for  this  purpose. 
It  consists  of  a  silver  tube  with  a  curved  end 
through  which  runs  a  wire  carrying  a  swab ; 
the  whole  appliance  can  be  easily  sterilized. 
When  passed  into  the  naso-pharynx  or  larynx, 
the  swab  is  pushed  out  and  withdrawn  again 
within  the  tube  before  removal  of  the  instru- 
ment. Post-nasal  secretion  or  sputum  may  be 
obtained  by  spitting  if  the  mouth  is  first  cleansed 
by  repeated  gargling  with  sterile  water. 
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2.  Examinations  of  Secretions — 

(a)  By  Films.  These  are  stained  by  ordinary 
methods  (e.  g.  gram-fuchsin)  to  determine 
whether  organisms  are  present  and  to  gain 
a  rough  idea  of  their  nature  and  relative  numbers. 
In  infections  of  the  upper  air-passages  it  is  not 
by  any  means  uncommon  to  find  that  only  one 
type  of  organism  is  present  in  films  (pure 
infection).  It  is  not,  however,  always  practi- 
cable to  identify  the  bacteria  or  to  form  an 
estimate  of  their  virulence  by  means  of  films 
alone. 

(6)  By  Cultures.  Whenever  possible  the 
collected  secretion  is  smeared  at  once  on  a  series 
of  agar  or  blood-agar  plates  or  tubes.  These 
are  incubated  at  a  temperature  of  37°  C.  for 
twenty-four  hours  or  longer,  the  various  organ- 
isms requiring  different  periods  for  their  growth. 
On  examining  these  cultures  at  the  end  of 
this  interval  we  have  found — 

(i)  A  pure  culture.  This  is  rare,  but  it  has 
been  noted  occasionally  in  infections  with 
most  of  the  organisms.  A  number  of  my 
cases  have  had  the  same  organism  present  in 
their  secretions  for  more  than  two  years  when- 
ever an  examination  was  made.  This  is 
particularly  frequent  in  my  experience  with 
influenzal  and  streptococcal  infections,  which 
are  very  persistent. 

(ii)  A  mixed  culture,  where  two  or  three 
organisms  have  grown  in  quantity,  is  more 
common.  The  fact  that  some  bacteria  grow 
more  readily  than  others  must  always  be 
remembered  and  the  prevalence  of  the  organ- 
isms judged  by  the  number  and  not  the  size 
of  the  colonies  present. 

(iii)  A  mixed  culture  in  which  there  are  more 
than  three  different  organisms  is  common  in 
diseases  of  the  throat,  but  rarer  in  nasal 
infections. 

(iv)  A  sterile  culture  has  never  been  found 
excepting  in  influenzal  infection  of  the  nasal 
sinuses.  Films  may  show  an  organism  like 
the  typical  influenza  bacillus,  but  this  is  often 
difficult  to  grow  and  repeated  cultures  on  many 
different  media  may  remain  sterile. 

(v)  It  must  be  remembered  that  cultures 
may  be  contaminated  by  organisms  which  are 
not  connected  with  the  disease. 

3.  Blood  Cultures  have  rarely  been  employed 
in  connection  with  these  chronic  infections. 

4.  Serum  Diagnosis,  which  includes  bacterio- 
lysis, agglutination  and  opsonic  index  tests, 
have  also  been  little  used. 

5.  Preparation  of  Vaccines.  It  is  unnecessary 
to  describe  all  the  methods  which  have  been 
employed.  The  bacteria  which  form  a  vaccine 
can  be  killed  by  heat  or  by  the  action  of  some 
chemical  agent  such  as  concentrated  galactose, 
ether  or  phenol.  Another  method  consists  in 
incubating  the  suspension  of  bacteria  in  saline 


solution  or  distilled  water  at  37°  C,  the  result 
being  that  after  a  short  time  the  organisms  are 
killed  and  undergo  autolysis.  The  vaccine 
may  be  put  up  in  sealed  glass  capsules,  each 
containing  a  knoAvn  number  of  organisms 
suspended  in  normal  saline  solution  (1  per 
cent.)  and  phenol  (^  per  cent.). 

In  almost  all  my  cases  autogenous  vaccines 
have  been  used  in  preference  to  stock  prepara- 
tions. In  many  instances  mixed  vaccines 
containing  one  or  two  kinds  of  bacteria  have 
been  injected. 

6.  Dosage.  There  is  evidence  to  show  that 
after  an  injection  of  vaccine  there  is  a  definite 
period  during  which  the  quantity  of  antibodies 
circulating  in  the  blood  is  decreased.  This  is 
called  the  "negative  phase,"  and  may  last 
for  a  few  hours  or  for  many  days.  The  degree 
of  the  reaction  depends  on  the  size  and  virulence 
of  the  dose  and  the  resistance  of  the  patient. 
As  a  rule  in  twenty-four  hours  the  patient 
passes  into  the  so-called  "positive  phase,"  the 
duration  of  which  is  variable.  On  account  of 
the  uncertainty  of  these  reactions  it  is  im- 
possible to  state  definite  rules  for  every  case, 
but  the  first  dose  in  the  ordinary  course  of 
treatment  depends  largely  on  the  vaccine 
which  is  used,  and  the  following  figures  are  a 
rough  guide. 

Millions- 
For  Influenzal  vaccine  the  primary  dose  should  be  1  to  5 


Streptococcal      „ 
Pneumococcal     „ 

J 

5 

5 

Coliform               „ 

J 

5 

Diphtheria  group 
Friedlander          „                    , 
Catarrhalis           „ 

> 
> 

5 
10 
10 

Staphylococcal    „ 
Tuberculin           „ 

5 
9 

25 
1 

30,000  mg. 

The  second  dose  should  be  twice  as  large  as 
the  first  unless  reaction  is  too  marked,  and  each 
succeeding  dose  should  be  doubled  as  far  as 
seems  reasonable. 

The  injections  should  be  made  into  the  sub- 
cutaneous tissues  of  the  outer  side  of  the  fore- 
arm or  the  back  of  the  arm  above  the  elbow. 
In  women  the  back  of  the  shoulder  or  the  outer 
side  of  the  thigh  may  be  preferred.  Care 
should  be  taken  that  the  syringe  is  sterile  and 
that  the  injection  avoids  the  main  cutaneous 
nerves. 

7.  Intervals  between  Doses.  As  a  general 
routine  the  doses  are  given  once  in  each  week, 
and  for  preference  on  Saturday,  so  that  there 
shall  be  an  interval  of  at  least  twenty-four 
hours  before  the  patient  returns  to  active  work. 
During  this  period  it  is  advisable  that  no  active 
exercise  be  taken  (Wright) ;  I  believe  that  better 
results  are  obtained  when  the  patient  remains 
indoors,  though  it  is  unnecessary  in  most  cases 


DISEASES   OF  THE  THROAT 


1191 


ACTION  OF  VACCINES 


to  rest  in  bed.  After  a  sharp  reaction  an 
interval  of  ten  to  fourteen  days  should  be 
allowed,  and  when  treatment  is  continued  for 
long  periods  one  injection  in  each  month  may 
be  sufficient.  To  get  a  patient  under  the 
influence  of  vaccine  rapidly,  increasing  doses 
are  given  on  three .  succeeding  days  (Fornet 
and  Miiller).  This  is  a  safe  method  when  start- 
ing treatment,  as  it  is  possible  to  inject  a  small 
first  dose  and  increase  it  if  no  reaction  is 
obtained.  When  very  small  doses  are  used 
the  interval  between  them  may  be  less  than 
a  week. 

8.  Reaction — 

(a)  At  the  Site  of  Injection.  Slight  swelling 
of  the  subcutaneous  tissues  and  redness  of  the 
skin  for  an  inch  round  the  prick  are  the  common 
signs  after  twelve  hours.  On  the  next  day  the 
parts  are  stiff  and  tender  and  movement  of  the 
limb  may  be  painful.  When  inflammation  is 
acute  the  dose  has  been  too  large.  The  local 
signs  usually  disappear  after  forty-eight  hours, 
and  most  patients  can  take  active  exercise 
after  twenty-four. 

(b)  General  Symptoms.  The  most  important 
is  lassitude.  The  patient  feels  slack  and  unfit 
for  work,  generally  within  six  hours  of  injection. 
This  feeling  may  persist  for  twelve  to  twenty- 
four  hours,  after  which  there  may  be  a  feeling 
of  exhilaration.  Some  people  are  enthusiastic, 
therefore,  and  confident  from  the  beginning 
of  the  treatment ;  but  though  they  may  insist 
at  one  time  that  they  have  never  felt  so  well 
for  years,  the  feeling  is  generally  temporary. 

The  pulse  and  temperature  are  rarely  affected, 
and  headache,  nausea  and  shivering  are  ex- 
ceptional. Occasionally  the  patient  is  pros- 
trate for  as  long  as  a  week.  I  have  seen  a  lady 
who  was  hysterical  and  almost  suicidal  for  two 
or  three  days  after  an  autogenous  influenzal 
vaccine.  This  is  the  main  reason  why  the 
patient  should  rest  and  not  attempt  to  work 
for  twenty-four  hours  after  his  preliminary 
doses. 

(c)  Exacerbation  of  Local  Symptoms.     It  is  by 
no  means  uncommon  for  the  patient  to  complain 
that  his  vaccine  has  made  the  local  condition 
worse.     Thus    in    cases    of    sinusitis    the    dis- 
charges may  be  definitely  increased  for  a  few 
days  or  a  week  after  the  injection.     This  result, 
which  is  most  frequent  in  the  earlier  stages  ; 
of  treatment,  is  undoubtedly  a  favourable  sign,  I 
and  in  such  a  case  one  may  expect  that  ulti-  ; 
mately  there  will  be  definite  improvement  in 
the  local  condition. 

A  sharp  reaction  is  a  favourable   sign,  but 
suggests  caution.     A  rather  smaller  dose  and 
a  slightly  longer  interval  than  that  contem- 
plated will  allow  the  patient  to  recover  from  his  j 
negative  phase. 

9.  Duration  of   Treatment.     Though   I   have 


seen  patients  so  much  improved  after  three 
doses  that  they  thought  it  unnecessary  to 
continue  the  treatment,  I  believe  that  most 
cases  require  six  to  eight  injections.  It  is  a 
great  mistake  to  give  one  or  two  doses  and  then 
jump  to  the  conclusion  that  the  treatment 
will  do  no  good.  After  the  full  course  of 
eight  doses  the  secretion  should  be  re-examined, 
because  it  frequently  happens  that  there  is 
I  a  definite  change  in  the  infecting  organisms. 

There  seems  little  doubt  that  some  bacteria 
j  are  more  difficult  to  dislodge  from  the  upper 
air-passages  than  others.  In  sinus  cases,  for 
j  instance,  it  has  been  noticed  that  M.  catarrhalis 
and  pneumococci  disappear  more  quickly  than 
streptococci;  in  such  instances  it  is  necessary 
to  change  the  vaccine  so  as  to  correspond  with 
the  organism  present,  and  it  is  probable  that 
treatment  will  only  succeed  if  vaccination  is 
continued  for  long  periods. 

My  rule  has  been  to  observe  carefully  two 
factors,  namely,  the  general  health  and  weight 
of  the  patient,  and  to  continue  treatment  when 
progress  is  satisfactory  in  these  respects. 

10.  Selection  of  Cases.  Theoretically  there 
is  no  reason  why  vaccine  treatment  should  not 
be  tried  for  any  infection  in  the  upper  respira- 
tory tract,  whether  it  be  acute  or  chronic  in 
nature.  The  cases  which  have  seemed  to  me 
most  likely  to  be  improved  are  those  in  which 
a  definite  infection  can  be  demonstrated. 
Several  examinations  may  be  required,  as  in 
some  cases  the  earlier  investigations  are  very 
inconclusive.  When,  however,  it  can  be  shown 
that  the  same  organisms  are  constantly  present, 
I  should  be  hopeful  of  doing  good  to  the  patient 
concerned.  Under  this  category  may  be  in- 
cluded patients  suffering  from — 

Colds. — There  are  many  people,  both  children 
and  adults,  who  suffer  from  repeated  "colds 
in  the  head  "  and  pharyngitis ;  in  some  of  them 
the  same  infection  can  be  demonstrated  with 
each  attack,  whilst  in  others  the  colds  are  due 
to  successive  new  infections.     Organisms  such 
as  the  pneumococcus,  influenza  bacillus,  micro- 
coccus   catarrhalis    and    bacillus    coryzse    seg- 
mentosus  are  most  frequently  met  with.     They 
may  be  found  in  pure  or  mixed  culture.     Many 
of  these  cases  can  be  cured  by  careful  vaccina- 
tion.    When   a  patient  has  gross  mechanical 
or  structural  lesions  of  his  nose,  such  as  de- 
flected septum,  polypi  or  sinusitis,  the  outlook 
is  not  so  hopeful,  but  it  is  possible  to  relieve 
many  in  this  class  who  are  too  old  or  too  ill  to 
submit  to   more   radical  forms  of   treatment. 
The   same   is   true   of   patients   with   irritable 
coughs  when  the  trouble  is  caused  by  inflamma- 
tion of  the  pharynx  or  elongation  of  the  uvula, 
for  in  these  also  there  is  often  an  infection 
with    influenza,    pneumococcus    or    catarrhalis 
organisms. 
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Laryngitis  and  Bronchitis. — I  have  had  little 
personal  experience  in  the  use  of  vaccines  for 
acute  laryngitis  and  bronchitis,  but  there  is 
reason  to  believe  that  many  pure  infections 
occur,  and  this  is  certainl}^  true  of  the  more 
chronic  forms.  I  have  been  much  impressed 
by  the  prevalence  during  the  last  two  years 
of  pneumococcal  and  influenzal  infections  of 
the  larger  air-passages,  and  I  feel  sure  that 
there  are  many  general  physicians  who  are  not 
aware  that  they  are  so  common.  The  influenzal 
bacillus  may  infect  the  whole  respiratory  tract, 
so  that  the  23atient  suffers  for  years  from  a 
muco-purulent  secretion  in  the  nose,  the  nasal 
sinuses,  naso-pharynx,  larynx  and  trachea ; 
such  a  patient  constantly  catches  colds,  wliich 
make  him  feverish  and  cause  him  naturaUy  to 
think  of  tuberculosis ;  the  secretion  in  these 
cases  from  nose,  pharynx  or  trachea  may  be 
swarming  with  influenzal  bacilli.  They  may  be 
diminished  by  vaccine  treatment,  with  great 
benefit  to  the  patient.  The  other  common 
organisms  are  the  streptococci,  micrococcus 
catarrhalis  (rarer  in  nose)  and  staphylococcus, 
and  many  of  them  can  be  benefited  by  vaccines. 
Even  in  the  bronchitis  of  phthisis  there  is  often 
a  definite  secondary  infection,  and  I  have  seen 
three  people,  two  with  streptococcal  and  one 
with  influenzal  secondary  infection,  who  were 
much  improved  by  autogenous  vaccines. 

In  chronic  laryngitis  with  repeated  loss  of 
voice,  both  in  singers  and  speakers,  I  have  seen 
good  results  follow  vaccine  treatment. 

Chronic  Tuberculosis. — After  treating  a  fair 
number  of  cases  of  lupus  of  nose,  pharynx  or 
larynx,  and  chronic  tuberculous  cervical  glands, 
I  am  distinctly  a  believer  in  the  effectiveness 
of  tuberculin,  carefully  administered.  I  do  not 
advise  it  for  tuberculous  laryngitis. 

Bronchial  Asthma. — My  experience  is  limited 
to  two  cases,  the  one  sUghtly,  the  other  markedly 
improved  by  a  vaccine  containing  a  catarrhalis- 
like  organism.  The  results  published  by  Dr. 
Carmalt  Jones  show  that  the  question  deserves  j 
attention.  i 

Hay  Fever. — In  spite  of  enthusiastic  reports 
on  the  results  of  vaccine  treatment  of  this 
complaint,  I  have  not  used  it.  I  have  seen  cases 
which  had  been  treated  by  others,  but  they 
did  not  appear  to  be  definitely  improved. 

Sinusitis,  Rhinitis  and  Pharyngitis. — A  large 
number  of  cases  have  been  investigated  in  my 
department,  such  as — 

(a)  Cases  in  which  the  secretion  is  purulent, 
including  suppurations  of  the  antrum,  frontal, 
ethmoidal  and  sphenoidal  sinuses.  Some  in- 
fections have  been  pure,  especially  those  caused  ! 
by  the  streptococcus,  bacillus  influenzae  and 
staphylococcus  aureus,  but  mixed  infections 
are  more  common  and  are  associated  with  a 
variety  of  organisms,  such  as  thepneumococcus, 


Friedlander's  bacillus,  members  of  the  diph- 
theria group,  catarrhalis  and  coliform  baciUi, 
in  addition  to  the  above.  It  is  rare  to  find 
more  than  three  organisms  present  at  the  same 
time,  and  there  are  often  only  two.  Bacillus 
influenzae  and  staphylococcus,  for  instance, 
seem  to  thrive  excellently  together,  to  the 
exclusion  of  other  forms  of  growth.  The  flora 
may  change  at  different  times. 

The  results  of  vaccine  treatment  have  been 
very  unequal ;  a  few  cases  seem  to  have 
been  cured  after  other  methods  had  failed; 
streptococcal  and  influenzal  infections  appear 
the  most  difl&cult  to  treat  "with  success. 

(b)  Cases  in  which  the  secretions  are  mucoid 
or  muco-purulent,  including  catarrhal  condi- 
tions of  the  nose  and  naso-pharynx,  infections 
of  the  nasal  sinuses  and  patients  suffering  from 
loss  of  smell  and  taste.  In  these  the  same 
bacteria  have  been  found  as  in  the  former 
class.  That  smell  and  taste  may  be  recovered 
after  a  few  doses  of  vaccine  I  have  no  doubt; 
that  some  catarrhal  affections  may  be  relieved 
seems  equally  certain,  Avhereas  with  chronic 
sinusitis  results  are  still  very  unconvincing. 
I  have,  however,  seen  a  few  remarkable  cures 
and  believe  that  the  question  requires  further 
investigation. 

(c)  Atrophic  Rhinitis. — Though  the  cause  of 
the  disease  is  doubtful,  the  most  prevalent 
organism  is  Friedlander's  bacillus,  generally  in 
great  quantity  and  often  associated  with  some 
other  organism.  The  results  of  inoculation  wath 
Friedlander  vaccines  have  been  disappointing 
in  my  cases,  even  when  treatment  has  been 
continued  for  long  periods. 

General  Considerations — 

1.  What  is  the  danger  of  treatment  by 
vaccine  ? 

I  have  been  asked  this  repeatedly  by  medical 
men,  and  it  was  obvious  that  they  were  nervous 
lest  their  patients  should  suffer.  Some  of  them 
had  already  a  distinct  dislike  of  the  treatment 
because  they  had  never  seen  any  good  come  of 
it :  others  had  been  told  of  some  patient  who 
had  been  made  ill  by  such  treatment ;  or  they 
thought  that  a  rash  had  been  caused  by  it. 
The  same  indefinite  ideas  may  be  met  with  in 
the  patients  concerned,  and  some  of  them  refuse 
obstinately  to  have  injections,  particularly 
those  of  neurotic  disposition.  They  are  con- 
stantly worrying  as  to  whether  it  will  do  them 
harm.  In  such  cases  I  always  ask  what  has 
suggested  the  possibility,  and  generally  hear  of 
some  indefinite  case  where  the  patient  seemed 
worse  after  treatment.  When  pressed  for 
details  they  have  no  proper  facts.  It  has  never 
occurred  to  these  people  that  it  is  a  case  of  post 
hoc  rather  than  propter  hoc.  Cases  have  been 
reported  where  vaccination  is  said  to  have  led  to 
disastrous  results,  but  they  are  rare,  and,  per- 
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sonally,  I  have  seen  no  case  of  a  chronic  nature 
in  which  the  patient  was  made  permanently 
worse  by  injections  of  autogenous  vaccines, 
with  the  one  exception  of  tuberculin,  nor  have 
I  seen  any  complications.  Some  of  our  patients 
have  not  responded  in  the  expected  manner; 
for  instance,  an  injection  of  a  first  dose  of  fifty 
milhon  autogenous  staphylococcus  aureus  made 
a  gentleman  with  chronic  rhinitis  ill  for  a  week, 
but  he  was  very  much  better  afterwards.  This 
personal  resistance  and  response  I  regard  as 
the  most  important  factor.  It  varies  immensely 
in  different  individuals.  If  the  patient  does 
not  react,  vaccine  treatment  may  do  him  no 
good,  but  it  does  him  no  harm. 

2.  Why  does  a  vaccine  fail,  then  ? 

It  is  not  entirely  the  patient's  fault.  First, 
a  wrong  vaccine  is  often  used  because  the  most 
obvious  organism  is  selected  for  inoculation 
without  proof  that  it  is  the  cause  of  the  symp- 
toms. Again,  there  seems  reason  to  believe 
that  if  two  vaccines  are  made  from  the  same 
patient  at  different  times,  one  may  have  a 
higher  curative  value  than  the  other.  The 
doses  given  introduce  another  source  of  error. 
At  present  we  know  next  to  nothing  about  this 
question.  Dr.  Gordon  has  told  me  of  a  patient 
who  had  been  vaccinated  repeatedly  for  furun- 
culosis  with  no  result,  but  when  he  gave  a  dose 
of  10,000  millions  of  her  staphylococcus  the 
patient  was  much  distressed  for  a  few  hours, 
but  the  furunculosis  disappeared.  The  same 
is  true  with  regard  to  the  duration  of  treatment. 
Many  patients  give  up  trying  because  they  have 
not  the  patience  and  the  doctor  has  not  the 
confidence  to  persuade  them  to  continue. 
Again,  in  diseases  of  the  upper  air-passages 
in  which  bacteria  are  concerned,  the  micro- 
organisms are  chiefly  situated  in  the  secretions 
on  the  surface  of  the  mucous  membranes,  and 
are  therefore  to  some  extent  removed  from  the 
immediate  action  of  the  blood. 

3.  Can  vaccines  cure  or  improve  a  patient  ? 

I  do  not  hesitate  to  say  Yes  !  My  experience 
is  that  it  is  easier  to  improve  the  general  health 
than  the  local  condition.  Time  after  time 
a  patient  has  told  me  how  much  better  he  feels, 
although  the  local  appearance  was  the  same. 
It  is  natural  to  think  of  faith-healing,  and  doubt- 
less the  vaccine  is  as  good  in  this  respect  as  the 
bottle  of  medicine.  Allowing  for  this,  I  am 
still  convinced  that  vaccination  has  a  definite 
curative  value  in  my  department,  and  I  do  not 
believe  that  my  patient  with  asthma  was  cured 
by  faith.  Up  to  the  present  there  has  not 
been  a  vast  amount  of  attention  paid  to  this 
particular  work,  but  I  believe  that  Ave  are  making 
headway. 

4.  What  is  the  duration  of  immunity  ? 

It  is  impossible  to  answer  this  question  at 
present.     When  one  thinks  of  influenza,  tonsil- 
38* 


litis,  bronchitis  and  many  other  diseases  which 
affect  people  time  after  time,  the  first  impression 
is  that  immunity  will  be  very  short.  On  the 
other  hand,  preventive  inoculation  in  general 
is  being  more  used  for  other  forms  of  disease 
every  year.  Thus  antityphoid  vaccination  is 
to  be  made  compulsory  in  the  United  States 
army,  and  76,000  men  are  to  be  inoculated. 
Lieutenant-Colonel  J.  R.  Kean  observed  when 
reporting  the  results  of  treatment  of  16,000 
troops  in  Texas  by  typhoid  prophylaxis,  that 
although  this  force  had  been  for  more  than 
three  months  exposed  to  heat,  dust,  mud, 
flies  and  all  the  other  vicissitudes  of  camp  life, 
only  one  case  of  typhoid  fever  had  developed 
up  to  June  last.  "  The  medical  authorities 
of  the  army,"  he  said,  '"  are  much  elated  at  this 
great  feat  of  preventive  medicine,  which  they 
hope  will  bring  into  common  use  a  procedure 
of  as  great  sanitary  importance  to  the  American 
people  as  was  the  discovery  of  the  method  of 
preventing  yellow  fever."  W.  D.  H. 
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ACUTE  INFLAMMATORY  AFFECTIONS  OF  THE 

PHARYNX 

Under  this  heading  the  following  varieties  of 
acute  inflammations  will  be  considered  : — (1) 
Simple  or  catarrhal,  (2)  Septic,  (3)  Traumatic, 
(4)  Toxic.  It  must,  however,  be  remembered 
that  the  pharynx  constantly  shows  pathological 
changes,  often  indistinguishable  at  first  from 
one  or  other  of  these  inflammatory  conditions, 
in  many  of  the  acute  infectious  fevers. 

Acute  Catarrhal  Pharyngitis  is  generally  only 
part  of  a  more  extensive  catarrhal  infection  of 
the  nose,  lar^^Tix  and  trachea.  Onset  is  sudden 
and  duration  seldom  exceeds  forty-eight  hours. 
The  mucous  membrane  is  at  first  dry  and  vividly 
red,  the  redness  fading  off  into  the  unaffected 
areas.  Later  there  is  excess  of  secretion  and  in 
bad  attacks  slight  swelling  and  oedema,  especi- 
ally of  the  uvula.  At  first  there  is  usually  some 
general  disturbance,  but  it  is  never  very  marked. 

General  treatment  is  that  of  an  ordinary 
"  cold."  Locally,  a  gargle  of  permanganate  of 
potassium  or  bicarbonate  of  soda,  followed  by 
spraying  with  menthol  (gr.  xv  to  an  ounce  of 
paroleine),  will  afford  relief  and  may  shorten 
the  attack. 

Acute  Septic  Pharyngitis. — Broadl}^  speaking, 
this  may  assume  one  of  two  types,  the  super- 
ficial or  the  deep.  The  superficial  is  as  a  rule 
a  comparatively  mild  infection,  the  deep  is 
always  grave  and  not  infrequently  fatal. 
Locally  it  results  in  acute  oedema,  suppuration, 
destructive  ulceration  or  gangrene. 

All  forms  of  septic  pharyngitis  are  due  to 
infection    with    pathogenic    organisms,    most 
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frequently  the  streptococcus  pyogenes,  and 
pathologically  they  are  identical  with  similar 
conditions  in  the  larynx  and  \vith  angina 
Ludovici.  The  severity  of  the  disease  and  the 
region  affected  depend  on  the  virulence  of 
the  poison  and  its  point  of  entry. 

The  superficial  form  is  commonly  associated 
with  bad  sanitary  conditions.  It  also  occurs 
in  almost  an  epidemic  form  in  hot,  dry  seasons, 
when  the  air  is  laden  -with  polluted  dust.  Its 
onset  is  sudden  and  marked  by  more  malaise 
than  occurs  in  acute  catarrh,  and  thetemperature 
may  rise  to  100°  or  101°  F.  The  local  symptoms 
are  also  more  severe  and  much  more  persistent, 
often  lasting  a  fortnight  or  three  weeks.  The 
mucous  membrane  is  of  a  dark  rather  than  vivid 
red  in  colour,  and  is  sometimes  almost  a  dusky 
purple,  and  it  tends  to  remain  dry  during  the 
whole  course  of  the  attack.  Again,  the  swelling 
of  the  palate  and  oedema  of  the  uvula  is  more 
extensive  than  in  simple  catarrh,  and  the 
posterior  wall  of  the  pharjmx  is  more  often 
involved. 

The  treatment  consists  in  a  preliminary  dose 
of  calomel  or  some  other  drastic  purge,  followed 
by  large  doses  of  the  tincture  of  perchloride 
of  iron  (]\  xx  t.d.s.).  Removal  from  un- 
healthy surroundings,  a  liberal  and  nutritious 
diet,  and  in  some  cases  stimulants,  are  import- 
ant. Locally  in  the  very  early  stages  one 
applicationof  perchloride  of  mercury  (1  in  100), 
which  should  be  made  by  the  surgeon  himself, 
may  cut  short  the  attack.  If  the  case  is 
not  seen  till  later,  a  gargle  of  permanganate 
of  potassium  (gr.  ^  to  the  ounce)  or  sanitas 
{\\  XXX  to  the  ounce)  should  be  used  frequently, 
and  the  throat  should  be  painted  night  and 
morning  with  a  solution  of  resorcin  (dr.  i  ss  to 
the  ounce) .  In  the  later  stages  simple  astringent 
paints,  such  as  chloride  of  zinc  (gr.  vii  ss  to  the 
ounce),  vnW.  help  to  clear  up  the  remaining 
inflammation. 

The  deej)  varieties,  as  before  stated,  are  much 
more  serious  and  often  prove  fatal ;  moreover, 
they  frequently  extend  bej'^ond  the  pharynx 
into  the  larynx,  into  the  neck  or  even  into  the 
mediastinum.  In  the  pharynx  the  infective 
process  may  extend  both  superficially  and 
deeply,  and  lead  to  great  destruction  of  the 
parts,  whilst  constitutionally  it  produces  the 
most  profound  disturbance,  usually  of  an 
asthenic  tj'pe. 

Exposure  to  cold,  diabetes,  chronic  alcoholism, 
chronic  septic  conditions  of  the  nose,  teeth, 
mouth  and  pharynx  are  among  the  most 
important  predisposing  causes.  The  onset  is 
sudden  and  marked  by  a  rigor,  followed  by  a 
rise  of  temperature  and  accompanied  by  great 
pain  in  the  throat  and  dysphagia.  The 
temperature  may  rise  to  103°  or  104°  F.,  though 
in  some  of  the  worst  cases  it  does  not  exceed 


101°  F.  The  whole  pharynx  soon  becomes 
swollen  and  cedematous  and  of  a  dusky  red 
colour,  and  the  uvula  often  attains  an  enormous 
size  from  cedematous  infiltration.  The  tonsils, 
which  are  usually  involved,  become  swollen 
and  red,  and  are  often  covered  with  a  thick 
tenacious  purulent  secretion.  This  condition 
of  the  parts  may  persist  for  a  few  days,  and  then 
the  infective  process  may  become  arrested  and 
the  patient  may  make  a  fairly  rapid  recovery. 
On  the  other  hand,  one  of  the  graver  complica- 
tions, already  mentioned,  may  supervene.  The 
oedema  may  spread  to  the  larynx,  causing 
obstruction  and  necessitating  tracheotomy; 
suppuration  may  occur,  causing  an  abscess 
which  may  track  do"vvn  the  neck ;  deep  destruc- 
tive and  extensive  ulceration  may  cause  great 
loss  of  tissue,  whilst  finally  large  portions  of  the 
palate  and  tonsils  may  be  destroyed  by  gan- 
grenous sloughing.  These  local  changes  are 
accompanied  by  septicaemia  and  often  pyaemia, 
with  purulent  secretions  in  the  joints  and  serous 
cavities,  and  as  a  rule  the  patient  quickly 
becomes  prostrated  and  delirious  and  then 
comatose. 

The  general  treatment  must  be  directed 
towards  maintaining  the  patient's  strength 
pending  the  arrest  of  the  local  process.  The 
latter  may  be  hastened  by  the  administration 
of  large  doses  of  tincture  of  perchloride  of  iron 
(]\  XXX  every  four  hours),  and  in  some  cases  by 
the  injection  of  a  polyvalent  antistreptococcic 
serum,  especially  if  given  early  in  the  course 
of  the  disease.  By  the  way  of  local  treatment 
in  the  early  stages  the  throat  should  be  painted 
by  the  surgeon  with  a  strong  antiseptic,  such  as 
perchloride  of  mercury  (1  in  100),  and  cold 
compresses  should  be  applied  to  the  neck.  If 
the  disease  advances,  hot  compresses  should 
be  substituted  and  the  air  the  patient  breathes 
should  be  moistened  by  steam  medicated  with 
tr.  benz.  co.  (dr.  i  to  0  i).  The  throat  should 
be  kept  clean  by  garghng  or  swabbing  with 
mild  antiseptic  solutions.  If  there  is  much 
discharge,  ulceration  or  sloughing,  a  useful 
method  is  to  turn  the  patient  on  the  side  and 
flush  out  the  pharynx  by  syringing  mth  a  weak 
solution  of  permanganate  of  potassium.  If 
oedema  is  extensive  it  may  be  sprayed  Avith 
adrenalin  solution  (1  in  5000)  every  hour,  but 
the  possible  necessity  for  tracheotomy  must  be 
borne  in  mind.  If  ulceration  is  marked  the 
surface  should  be  cleansed  and  painted  wath 
carbolic  acid  (1  in  60).  Sloughs  should  be 
encouraged  to  separate  by  the  application  of 
hydrogen  peroxide.  Finally,  if  an  abscess  form, 
the  pus  should  be  evacuated  as  soon  as  possible. 
In  some  cases  this  may  necessitate  incisions  in 
the  middle  line  of  the  neck  or  behind  the  sterno- 
mastoid.  ^Miatever  local  treatment  may  be 
adopted  great  care  must  be  exercised  not  to 
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exhaust  the  patient,  and  the  danger  of  general 
anaesthesia  in  cases  of  septic  poisoning  must  be 
f    remembered. 

Membranous  Pharyngitis. — This  is  another 
form  of  pharyngitis,  generally  due  to  some 
pathogenic  organism,  though  it  may  result 
from  any  intense  local  irritant,  such  as  steam, 
i  boihng  water  or  corrosive  fluids.  By  far  the 
'  commonest  cause  is  infection  with  the  Klebs- 
Loeffler  bacillus  (see  Diphtheria).  It  is  char- 
acterized by  the  formation  of  a  false  membrane 
on  an  inflamed  mucosa,  which  varies  in  con- 
sistency, but  is  generally  difiicult  to  separate, 
and  when  separated  leaves  an  eroded  surface. 
Except  in  traumatic  cases  it  is  wiser  to  treat 
the  case  in  every  w^ay  as  one  of  diphtheria  (q.v.). 
Vincent's  Angina  is  associated  with  a  spirillum 
and  fusiform  bacillus,  and  is  characterized  by 
the  formation  of  greyish-white  necrotic  pseudo- 
membranous patches  on  the  surface  of  the 
mucous  membrane.  The  tonsils  are  most  usually 
affected,  but  patches  may  also  occur  on  the 
uvula,  soft  palate  and  palatal  pillars,  and  also 
on  the  gums  around  decayed  teeth,  with  corre- 
sponding infected  areas  on  the  buccal  mucosa. 
The  necrotic  tissue  is  soft,  but  adherent,  and  if 
removed  leaves  at  first  a  bleeding  abraded 
surface,  and  later  distinct  ulceration.  The 
necrosis  may  extend  deeply,  causing  considerable 
loss  of  tissue.  The  submaxillary  lymphatic 
glands  are  often  enlarged.  The  onset  is  usually 
marked  by  slight  febrile  disturbance  and  often 
by  discomfort  and  some  pain  in  the  throat. 
It  runs  a  mild  but  slow  course,  unless,  as  some- 
times happens,  there  is  superadded  septic 
infection.  Cases  are  recorded  in  which  Vin- 
cent's Angina  has  spread  to  the  larynx  and  even 
to  the  lungs,  causing  a  fatal  termination.  The 
treatment  consists  in  applying  antiseptics  to  ' 
the  necrotic  patches,  in  keeping  the  mouth  and 
pharynx  cleansed  with  solution  of  permanganate 
of  potassium,  in  suitably  treating  any  diseased 
teeth,  and  in  attention  to  the  general  health,  j 
Traumatic  Pharyngitis  may  he  caused  by  , 
injury  from  flames,  boiling  fluids,  steam  and 
corrosives,  such  as  carbolic  or  mineral  acids, 
from  swallowing  hard  irregular  substances  or 
from  the  impaction  of  foreign  bodies.  The 
resulting  inflammation  may  be  simple,  suppura- 
tive or  membranous,  and  may  result  in  sloughs, 
gangrene  or  deep-seated  abscess. 

Toxic  Pharyngitis.  —  Various  drugs  taken 
internally  Avill  produce  inflammatory  changes 
in  the  pharynx.  Antimony,  mercury  and 
belladonna  may  be  especially  mentioned,  but 
iodine,  arsenic,  copper  and  lead  also  have  the 
same  effect  in  a  less  degree. 

CHRONIC  INFLAMMATORY  INFECTIONS. 

The  peculiarity  of  these  affections  is  that  the 
visible  changes  bear  no  definite  relation  to  the 


symptoms.  Marked  changes  may  produce  no 
symptoms,  slight  changes  may  be  accompanied 
by  the  greatest  distress  and  worry.  This  is  so 
much  the  case  that  it  seems  doubtful  whether 
these  affections  should  be  looked  upon  as 
diseases  in  themselves,  or  as  but  a  part  of  some 
more  general  dyscrasia.  When  the  symptoms 
are  pronounced  the  patient  is  almost  invariably 
found  to  be  dyspeptic,  rheumatic,  gouty, 
anaemic  or  neurotic,  and  these  conditions  must 
be  treated  before  any  permanent  relief  of  the 
local  symptoms  can  be  expected. 

The  morbid  changes  in  the  pharynx  may  be 
aggravated  and  possibly  caused  by  (1)  frequent 
attacks  of  acute  pharyngitis,  (2)  obstructive, 
catarrhal  or  suppurative  disorders  of  the  nose, 
(3)  septic  conditions  of  the  teeth  and  gums,  (4) 
damp  and  changeable  climates,  (5)  local  irritants, 
such  as  dust,  vapours,  condiments,  alcohol  and 
tobacco,  (6)  misuse  and  over-use  of  the  voice. 
The  resulting  changes  are  usually  described 
as  general  chronic  pharyngitis  or  "  relaxed 
throat,"  granvilar  pharyngitis  or  clergyman's 
throat,  lateral  hyperplastic  pharjnigitis,  and 
elongated  uvula. 

In  General  Chronic  Pharyngitis  the  mucous 
membrane  is  thickened,  congested,  of  a  dark 
red  colour,  and  often  covered  with  a  film  of 
tenacious  mucus.  It  is  especially  associated 
with  dyspepsia,  and  more  particularly  with 
alcoholic  dyspepsia.  The  chief  symptoms  are 
soreness  and  dryness  of  the  throat,  with  irrita- 
tion, hawking  and  coughing.  In  slight  cases 
the  local  treatment  consists  in  washing  the  throat 
with  sodium  chloride  (dr.  i  to  0  i),  followed  by 
a  spray  of  menthol  (gr.  xv  to  paroleine  3  i), 
or  by  Mandl's  fluid  applied  as  a  paint.  In  more 
obstinate  cases  the  surgeon  should  himself 
apply  perchloride  of  iron  (gr.  cxx  to  the  ounce) 
or  chloride  of  zinc  (gr.  xxx  to  the  ounce)  two  or 
three  times  weekly. 

Granular  Pharyngitis  is  due  to  localised 
hypertrophy  of  the  lymphoid  tissue  on  the 
posterior  wall  of  the  pharynx.  It  is  associated 
A\ith  anaemia  in  young  girls,  with  dyspepsia  in 
the  middle-aged,  and  with  over-use  and  misuse 
of  the  voice  in  clergymen  and  other  voice-users. 
Pain,  aching,  discomfort,  the  sensation  of  a 
foreign  body,  pricking  and  dryness  are  amongst 
the  subjective  sj^iptoms  complained  of.  Singers 
and  speakers  also  mention  a  veiling  of  the  voice, 
tiredness  of  the  throat  and  aching  of  the  neck 
on  any  vocal  effort.  As  a  rule  temporary  relief 
may  be  given  to  the  local  symptoms  by  stimu- 
lating or  slightly  astringent  applications  used 
as  paints  or  sprays,  or  administered  in  lozenges- 
or  pastilles  if  the  digestion  is  good ;  but  the 
quickest  way  to  give  relief  is  by  the  judicious 
use  of  the  electric  cautery.  One  or  two  of  the 
most  conspicuous  granules  should  be  painted 
vdth  cocaine  and  the  cautery  lightly  applied. 
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As  the  beneficial  action  is  probably  due  to 
counter-irritation,  it  is  not  necessary  or  advis- 
able to  destroy  much  tissue.  Over-cauteriza- 
tion leads  to  a  dry  scarred  pharynx,  and  the 
cure  may  be  worse  than  the  disease.  If  one 
application  is  not  sufficient,  one  or  tAvo  more 
granules  should  be  lightly  burned  after  a  week's 
interval.  Should  the  cautery  not  be  available, 
good  results  may  be  obtained  by  the  application 
of  chromic  acid  fused  on  a  probe.  It  must  be 
applied  quite  lightly,  as  its  action  continues  after 
the  probe  is  removed. 

In  Pharyngitis  Hyperplastica  Lateralis  the 
lymphoid  tissue  situated  just  behind  the 
posterior  pillar  of  the  fauces  and  covering 
the  salpingo-pharyngear  folds  becomes  enlarged 
and  shoAvs  as  a  red  thickened  band.  It  is  especi- 
ally associated  with  rheumatism  and  gout,  and 
often  gives  rise  to  much  pain,  which  radiates 
from  the  throat  doMTi  the  neck  to  the  shoulders. 
Other  symptoms  are  very  similar  to  those  of 
granular  pharyngitis.  In  some  cases  this  con- 
dition is  associated  with  post-nasal  catarrh. 
Relief  may  be  given  to  the  symptoms  by  the 
application  of  pig.  Mandl  or  the  menthol  spray, 
but  in  some  cases  it  is  advisable  to  cauterize  the 
swollen  bands  in  one  or  two  places  in  the  manner 
just  described  for  granular  pharyngitis. 

Elongated  Uvula. — The  uvula  may  be  very 
considerably  elongated  without  any  other 
change  whatever  in  the  pharjTix ;  on  the  other 
hand,  it  may  be  enlarged,  reddened  and 
thickened  as  a  part  of  a  general  pharyngitis. 
In  both  cases  it  very  rarely  gives  rise  to  any 
special  symptoms,  though  just  occasionally 
it  mav  be  the  source  of  an  irritable  cough,  worse 
on  lying  doA\Ti.  The  cough,  however,  is  much 
more  usually  the  result  of  accompanying 
dyspepsia,  consequently  the  uvula  seldom,  if 
ever,  requires  removal.  The  treatment  must  be 
directed  towards  the  general  pharyngitis  and 
the  dyspepsia.  This  is  usually  sufficient,  though 
rarely  it  may  be  advisable  to  amputate  the 
uvula.  Cocaine  is  applied  and  the  uvula 
grasped  with  a  pair  of  special  forceps,  held 
forwards  and  divided  about  a  third  of  an  inch 
from  its  base  with  angular  scissors  in  such  a 
way  that  the  cut  surface  looks  back^vards. 
Afterwards  the  mouth  should  be  frequently 
washed  with  Condy's  fluid  and,  should  there  be 
much  pain,  a  pastille  of  bismuth  and  morphia 
should  be  slowly  dissolved  in  the  mouth. 

In  all  four  varieties  of  chronic  phar\Tigitis 
the  general  treatment  of  the  patient  is  far  more 
important  than  the  local.  The  latter  may  give 
relief  to  the  symptoms,  but  the  results  are 
purely  temporary  unless  the  underlying  condi- 
tion is  successfully  treated. 

Chronic  Pharyngitis  Sicca  differs  from  other 
forms  of  chronic  pharyngitis  in  that  it  is  always 
secondary  to  changes  in  the  nose.     It  may  be 


due  to  nasal  obstruction  of  whatever  origin,  to 
rhinitis  sicca  or  to  atrophic  rhinitis.  The 
treatment  must  be  directed  to  these  causal 
conditions. 

SYPHILIS 

The  pharynx  may  be  the  seat  of  the 
primary  sore,  which  is  sometimes  situated  on 
the  soft  palate  or  faucial  pillars,  but  more 
usually  on  one  of  the  tonsils.  It  gives  rise  to 
an  indurated  swelling  of  considerable  extent, 
in  the  centre  of  Avhich  is  a  greyish  ulcer.  There 
is  early  and  marked  enlargement  of  the  glands 
at  the  angle  of  the  jaw.  It  must  be  distinguished 
from  the  various  forms  of  acute  inflammation 
and  from  epithelioma  and  a  breaking-down 
gumma.  The  general  treatment  is  as  for  a 
primary  sore  elsewhere,  and  locally  the  surface 
of  the  ulcer  should  be  kept  clean  with  an  alkaline 
gargle  or  spray  followed  by  an  insufflation  of 
iodoform. 

Secondary  Syphilis  nearly  always  involves 
the  pharynx.  Erythema,  mucous  patches  and 
superficial  ulceration  are  its  three  manifestations, 
of  which  erythema  is  the  first  to  appear.  The 
tonsils  become  swollen  and  of  a  dull  red  colour, 
and  on  the  soft  palate  on  either  side  of  the 
base  of  the  uvula  are  symmetrical  bluish-red 
crescentic  patches  with  sharply  defined  edges. 
This  appearance,  though  it  is  sometimes  seen 
in  the  later  stages  of  a  septic  pharyngitis,  is 
extremely  suggestive  of  secondary  sjrphilis. 
Stiffness  and  slight  soreness  of  the  throat  may 
be  the  only  symptoms,  and  as  the  nose  is  often 
involved  at  the  same  time  they  are  usually 
attributed  to  a  slight  cold.  They  persist, 
however,  instead  of  passing  off  in  a  day  or  two, 
and  there  is  dryness  rather  than  excessive 
secretion.  In  this  and  other  secondary  lesions 
the  isolation  of  the  spirochaeta  pallida  is  a 
valuable  diagnostic  aid,  should  their  nature  be 
in  doubt. 

Mucous  Patches  occur  on  the  posterior  wall, 
the  tonsils  and  fauces,  whilst  the  lips  and  buccal 
mucosa  are  often  simultaneously  affected. 
They  are  round  or  oval,  from  a  quarter  to  half 
an  inch  in  diameter,  raised  above  the  surface  of 
the  mucous  membrane,  and  bluish-white  or 
opalescent  in  appearance.  They  are  persistent 
and  tend  to  recur  in  crops  till  quite  late  in  the 
course  of  the  disease.  They  give  rise  to  much 
pain  and  dysphagia. 

Secondary  Ulceration. — Kidney-shaped  ulcers, 
symmetrically  situated,  usually  on  the  tonsils, 
are  described  as  occurring  quite  early  in  the 
course  of  secondary  syphilis.  Mucous  patches 
may  become  abraded  and  leave  an  ulcerated 
surface.  From  one  to  four  years  after  infection 
superficial  ulcers  are  again  not  uncommon,  but 
as  these  are  probably  due  to  breaking  down  of 
superficial  gummatous  infiltrations,  they  should 
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be  looked  upon  as  an  early  tertiary  manifesta- 
tion. 

Treatment.  The  usual  constitutional  treat- 
ment for  syphilis  should  be  adopted  without 
delay.  In  the  first  instance,  at  any  rate,  it 
seems  advisable  to  rely  on  mercury,  that  well- 
tried  remedy,  but  in  obstinate  cases,  and  when 
Wassermann's  reaction  remains  positive  in 
spite  of  pushing  the  mercury,  the  injection  of 
salvarsan  may  be  tried. 

Erythema  does  not  require  any  local  treatment, 
but    when    mucous    patches    are    present    the 


The  diagnosis  of  tertiary  syphilis  is  usually 
easy,  but  in  a  few  cases  much  difficulty  may  arise 
in  excluding  tubercle,  lupus  and  malignant 
disease.  Wassermann's  reaction  test,  bacterio- 
logical examination  of  the  discharges,  the 
microscopical  examination  of  a  portion  of  the 
diseased  tissues  and  the  result  of  treatment 
wdll  one  or  all  set  the  diagnosis  on  a  sure 
footing. 

Treatment.  Tertiary  syphihs  of  the  upper 
respiratory  tract  does  not  yield  so  surely  and 
quickly    as    it    does    elsewhere    to    iodide    of 


pharynx  should  be  washed  with  equal  parts  .  potassium  alone.     It  is,  therefore,  always  advis- 


of  lotio  nigra  and  garg.  pot.  chlor.  three  or  four 
times  daily.  If  this  and  the  general  treatment 
do  not  rapidly  induce  healing,  each  mucous 
patch  should  be  dried  carefully  and  painted 
with  chromic  acid  (gr.  xxx  to  the  ounce)  or  -with 
bicyanide  of  mercury  (gr.  x  to  the  ounce). 
Secondary  ulcers  should  be  treated  in  the  same 
way. 

Tertiary  Syphilis. — Gummata,  ulcerations,  scars 
and  adhesions  must  be  considered. 

Gummata  may  be  circumscribed,  diffuse  or 
nodular.  The  circumscribed  gumma  varies  in 
size  from  a  bean  to  a  walnut  and  occurs  in  any 


able  and  often  essential  to  combine  with  it  the 
administration  of  mercury  in  some  form,  and 
the  best  response  is  generally  obtained  by 
inunctions,  though  the  intramuscular  injection 
of  metallic  mercury  also  gives  very  excellent 
results.  In  some  cases  where  these  older 
methods  are  slow  or  fail,  salvarsan  may  be 
tried.  The  immediate  results  are  generally 
effective,  but  it  has  not  been  in  use  sufficiently 
long  to  judge  of  their  permanency. 

No  local  treatment  is  required  for  an  unbroken 
gumma.  Superficial  ulcerations  are  treated  in 
the   way   recommended   for   mucous   patches. 


part  of  the  pharynx ;   the  diffuse  gumma  may  l  Deep  ulcerations  must  be  frequently  cleansed 


infiltrate  the  posterior  wall  or  velum;  nodular 
gummata  are  multiple  and  generally  confined 
to  the  soft  palate,  and  often  closely  resemble 
lupus.  Circumscribed  and  diffuse  gummata  as 
a  rule  break  down  with  great  rapidity  and, 
being  in  themselves  painless,  ulceration  has 
generally  occurred  before  advice  is  sought. 

Ulcerations  may  be  superficial  or  deep.  The 
superficial  variety  is  due  to  the  breaking  down 
of  a  gummatous  deposit  in,  and  confined 
to,  the  mucous  membrane,  which  leads  to 
serpiginous  ulcers  covered  with  yellomsh-grey 
muco-pus.  They  occur  on  the  soft  palate, 
posterior  wall  and  tonsils.  The  deep  variety 
is  due  to  the  breaking  doMii  of  an  ordinary 
gumma,  which  causes  a  deep  punched-out 
ulceration  with  clean-cut  walls,  and  with  pus 
and  debris  covering  its  base.  If  untreated  it 
extends  until  the  whole  of  the  original  gumma 
has  broken  down,  and  so  may  cause  great 
destruction.  A  gumma  infiltrating  the  velum 
may  break  down  on  its  naso-pharyngeal  surface 
and  may  be  overlooked  until  a  perforation 
suddenly  occurs,  as  at  first  there  may  be  only 
redness  and  some  impairment  of  movement  to 
be  observed  through  the  mouth. 

Scars  and  Adhesions.— Tertiary  syphilis  only 
too  frequently  leaves  great  damage  behind  it 
in  the  shape  of  scars,  cicatricial  contractions  and 
adhesions.  These  may  require  plastic  opera- 
tions, but  it  is  as  a  rule  better  to  leave  them 
alone,  as  recontraction  and  fresh  adhesions  are 
only  too  frequent  and  the  final  condition  is 
often  worse  rather  than  better. 


with  alkaline  lotion  or  Condy's  fluid,  and  then 
insufflated  with  iodoform,  to  which  orthoform 
can  be  added  if  there  is  much  pain. 

TUBERCLE 

The  pharynx  may  be  involved  in  acute 
miliary  tuberculosis,  and  in  the  course  of 
pulmonary  phthisis,  and  in  rare  instances  it 
may  be  primarily  infected. 

In  Miliary  Tuberculosis  the  velum,  faucial 
arches  and  uvula  are  chiefly  affected.  The 
mucous  membrane  quickly  becomes  intensely 
injected  and  oedematous  and  numerous  miliary 
tubercles  are  deposited  just  beneath  its  surface 
which  tend  to  coalesce,  break  down  and  form 
irregular  shallow  ulcers,  giving  rise  to  intense 
pain.  The  disease  runs  a  rapid  course,  and 
almost  invariably  ends  fatally.  The  local 
treatment  consists  in  keeping  the  parts  clean  by 
means  of  alkaline  lotion,  in  reheving  pain  and 
easing  dysphagia  by  insufflation  of  orthoform, 
and  by  limiting  the  diet  to  semi-solids. 

In  Pulmonary  Phthisis  the  most  constant 
change  is  anaemia  of  the  soft  palate.  The 
mucosa  is  extremely  pale,  and  beneath  its  surface 
dilated  vessels  can  be  plainly  seen.  In  addition 
to  this  discrete  tuberculous  ulcers  may  occur. 
They  are  irregularly  round  or  oval,  shallow  with 
undermined  edges,  covered  with  dirty  grey 
necrotic  debris,  beneath  which  are  pale  granula- 
tions. The  surrounding  mucous  membrane  is 
pale  and  of  a  bluish-grey  colour.  They  are  met 
with  in  very  acute  cases  of  phthisis  or  towards 
the   end   of    a   more   chronic   case,    and   their 
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occurrence  is  always  of  very  grave  import.  Their 
treatment  is  as  described  for  the  mihary  form, 
but  if  the  patient's  general  condition  will  admit 
of  it,  an  attempt  may  be  made  to  induce  healing 
by  the  application  of  the  electric  cautery  or  of 
pure  chromic  or  lactic  acid. 

Primary  Infection  of  the  pharynx  generally 
takes  the  form  of  tuberculous  infiltrations. 
These  slowly  tend  to  break  do-wn  and  form 
indolent  ulcers  which  are  often  covered  with 
pale  pink  exuberant  granulations.  They  are 
most  commonly  seen  on  the  tonsils  or  posterior 
pillars.  They  run  a  chronic  course  and  there 
is  no  marked  line  of  distinction  between  such 
infiltrations  and  lupus. 

Local  treatment  will  often  induce  healing. 
Infiltrations  should  be  destroyed  by  means  of 
the  electric  cautery  and  ulcerations  should  be 
curetted  and  pure  chromic  acid  applied.  Later 
the  surface  should  be  painted  with  iodine  (one 
part  in  five  of  spirit)  or  lactic  acid  (fifty  per  cent). 
The  general  treatment  of  all  these  conditions  is 
most  important  and  must  be  carried  out 
simultaneously  "oith  the  local  treatment. 

Lupus. — The  soft  palate,  uvula  and  anterior 
pillars  are  the  parts  most  often  affected.  They 
first  become  thickened  and  then  soft  pale 
nodules  appear  on  the  surface.  These  nodules 
slowly  ulcerate,  healing  in  one  part  and  breaking 
doMTi  in  another,  but  eventually  causing  exten- 
sive destruction  of  both  superficial  and  deep 
tissues.  The  mucous  membrane  surrounding 
the  diseased  area  is  always  unusually  pale. 
When  the  process  is  arrested  and  healing  is 
complete,  there  is  often  great  deformity  from 
cicatricial  contraction. 

Treatment.  Lupus  of  the  pharynx  will  some- 
times yield  to  the  internal  administration  of 
increasing  doses  of  arsenic  without  any  local 
treatment,  but  should  the  latter  be  necessary, 
curettement  and  cauterization  must  be  adopted. 

NEW   GROWTHS 

Various  forms  of  Innocent  Tumours  may  be 
met  with  in  the  pharynx.  In  their  order  of 
frequency  the  follo'odng  may  be  mentioned  : — 
papilloma,  fibroma,  adenoma,  angioma,  lipoma 
and  dermoid  cysts.  If  causing  inconvenience  or 
increasing  in  size,  they  must  be  dealt  with  on 
usual  surgical  principles. 

Malignant  Growths  of  the  pharynx,  apart  from 
the  tonsils  {q.v.),  are  rare  as  a  primary  affection, 
though  they  often  extend  thither  from  neigh- 
bouring regions.  Carcinoma,  sarcoma  and  endo- 
thelioma, however,  may  aU  occasionally  com- 
mence in  the  palate,  faucial  pillars  or  the 
posterior  wall.  Epithelioma  of  the  soft  palate 
is  the  commonest  of  the  malignant  growths 
originating  in  the  pharynx.  Sarcoma  and  endo- 
thelioma commence  as  distinct  tumours,  which 
later  break  dowTi  and  ulcerate.     Epithelioma 


commences  as  an  infiltration,  which  quickly 
breaks  dowai  and  forms  a  typical  malignant 
ulcer.  The  glands  of  the  neck  become  rapidly 
involved. 

At  first  symptoms  may  be  absent,  so  that 
advice  is  not  sought  till  the  size  of  the  growth 
interferes  with  the  functions  of  the  part  or 
ulceration  causes  pain  shooting  to  the  ear. 

It  is  often  difiicult  to  determine  by  inspection 
the  exact  nature  of  the  malignant  growth  and 
sometimes  to  exclude  syphilis,  therefore  if 
operation  is  contemplated  it  is  advisable  to 
confirm  the  diagnosis  by  microscopical  examina- 
tion of  a  portion  of  the  growth. 

Treatment.  Removal  should  be  undertaken 
when  it  seems  possible  to  get  the  whole  of  the 
growth  and  all  the  infected  glands  away.  The 
particular  operation  wdll  vary  with  the  size  and 
position  of  the  growth.  It  may  usually  be 
reached  through  the  mouth,  with  or  without 
splitting  the  cheek,  or  through  the  lateral  waU 
of  the  pharynx.  A  preliminary  laryngotomy  is 
nearly  always  advisable,  and  often  ligature  of 
the  external  carotid.  Should  operation  be  out 
of  the  question,  cleansing  the  pharynx  and 
relieving  pain  is  all  that  can  be  done.  Ortho- 
form  locally  and  morphia  hypodermically  should 
be  freely  used. 

NEUROSES 

Spasmodic  motor  neuroses,  such  as  choreic 
and  rhythmical  movements,  are  met  with.  The 
latter  are  generally  associated  with  some  grave 
central  lesion. 

Paralysis  of  the  palate  may  be  due  to  disease 
of  the  nerve  of  central  origin,  to  pressure  in  the 
course  of  the  nerve,  to  peripheral  neuritis  or 
to  traumatism.  Peripheral  neuritis  following 
diphtheria  is  the  commonest  cause  and  often 
occurs  when  the  original  infection  has  been  so 
slight  as  to  be  overlooked. 

The  sensory  neuroses  met  with  are  anaes- 
thesia, hyperaesthesia  and  parsesthesia.  Anaes- 
thesia may  be  due  to  some  central  lesion,  to 
pressure  on  the  nerve  or  to  peripheral  neuritis, 
but  the  others  are  usually  associated  with  chronic 
pharyngitis  and  its  causal  general  conditions 
{q.v.). 

Herpes  is  characterized  by  small  vesicles, 
chiefly  on  the  palate  and  uvula,  which  quickly 
lose  their  epithelium  and  form  small,  round, 
well-defined,  though  quite  superficial,  ulcers 
with  a  grejash  base  and  with  some  surrounding 
infiammation.  The  appearance  of  the  vesicles 
is  often  preceded  or  accompanied  by  intense 
pain,  and  there  may  be  a  slight  rise  of  tempera- 
ture. 

Treatment.  Rest,  change  of  air,  a  generous 
diet  and  tonics  are  indicated,  whilst  locally  an 
alkaline  gargle  and  menthol  spray  should  be 
advised. 
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Uticaria,  pemphigus,  impetigo  and  lichen 
may  occasionally  aSect  the  pharynx. 

Keratosis. — This  affection  is  due  to  a  keratosis 
of  the  invaginated  epithelium  of  the  lymphoid 
follicles  and  tonsillar  crypts,  bound  up  vrith 
which  is  a  free  growth  of  leptothrix  buccalis, 
hence  its  old  name,  pharyngo -mycosis.  It  is 
characterized  by  small,  milky  white,  firmly 
adherent,  feathery  outgrowths  scattered  over 
the  tonsils  and  base  of  the  tongue,  with  a  few 
on  the  posterior  M-all  of  the  pharynx.  It  is 
generally  mistaken  for  lacunar  tonsillitis.  The 
only  symptoms  are  a  sensation  of  roughness  in 
the  throat  and  a  sour  taste  in  the  mouth, 
though  the  appearances  often  cause  the  patient 
considerable  alarm.  Reassurance  and  an  alka- 
line mouth  wash  are  generally  all  that  is  re- 
quired, though  if  necessary  the  general  health 
should  receive  attention.  The  condition  may 
last  several  months,  but  eventually  disappears, 
and  active  local  treatment  only  does  harm. 

Foreign  Bodies. — Pins,  needles  and  fish-bones 
may  penetrate  and  lodge  in  the  pharyngeal 
walls,  tonsils  or  base  of  tongue.  They  are  often 
very  difficult  to  find,  and  a  careful  search  should 
be  made  by  vision,  by  probing,  and  by  digital 
palpation.  Large  substances,  such  as  a  bolus 
of  food  or  false  teeth,  may  become  impacted  in 
the  lower  part  of  the  pharynx  and  require 
removal  ^dth  finger  or  forceps. 

Retro-Pharyngeal  Abscess  is  usually  due  to 
suppuration  of  the  retro-pharyngeal  glands  as 
a  result  of  septic  or  tuberculous  infection  carried 
thither  from  the  pharynx  or  naso-pharynx.  It 
may  also  be  due  to  spinal  caries  or  to  wounds 
of  the  pharyngeal  walls.  It  causes  pain, 
dysphagia  and  often  dyspnoea.  There  is  a 
fluctuating  swelling  to  one  side  of  the  back  of 
the  pharynx,  accompanied  by  fullness  or  even 
marked  swelling  in  the  neck  behind  the  stemo- 
mastoid.  The  treatment  consists  in  opening 
the  abscess  as  soon  as  possible,  either  through 
the  mouth  or  by  an  incision  behind  the  sterno- 
mastoid.  In  cases  due  to  spinal  caries,  in  very 
young  children  with  a  very  large  abscess,  and 
when  there  is  distinct  fluctuation  in  the  neck, 
the  incision  should  be  made  behind  the  stemo- 
mastoid  and  the  abscess  reached  by  careful 
dissection.  In  aU  other  cases  the  oral  route 
may  be  adopted.  The  risks  involved  are 
entrance  of  pus  into  the  larjTix  at  the  time  of 
operation  and  subsequent  septic  pneumonia; 
therefore,  local  anaesthesia  should,  whenever 
possible,  be  used  in  preference  to  general 
anaesthesia,  and  in  infants  it  is  better  to  employ 
neither.  The  patient  should  be  placed  on  his 
side  with  the  head  low  and  the  face  directed 
dowTiwards  ;  a  good  view  of  the  swelling  should 
be  obtained,  and  a  sharp-pointed  sinus  forceps 
should  be  plunged  into  it,  opened  and 
withdrawn.     All    instruments    for   performing 


tracheotomy   should    be   at   hand   in    case    of 
necessity. 

Haemorrhage  from  the  pharynx  is  extremely 
rare  in  any  quantity  except  there  be  some 
definite  and  extensive  disease  present.  The 
rupture  of  dilated  veins  may  give  rise  to  streak- 
ing of  saUva  or  expectoration,  but  in  the  absence 
of  serious  lesion  the  source  of  an  extensive 
haemorrhage  must  be  sought  elsewhere. 

C.  A.  P. 

DISEASES   OF    THE   TONSILS 

Acute  Tonsillitis. — The  acutely  inflamed  tonsil 
may  be  very  enlarged — Parenchymatous  Ton- 
sillitis, or  the  outstanding  feature  may  be  the 
presence  of  scattered  croupous  exudation  from 
the  mouths  of  the  crypts,  ^\ith  or  without 
marked  enlargement — Lacunar  (othennse  called 
foUicular)  or  Discrete  Exudative  Tonsillitis  ;  or 
the  tonsillar  surface  may  present  a  large  patch 
of  false  membrane  which  is  usually  due  to  the 
Klebs-Loeffler  bacillus,  True  Difhtheritic  Tonsil- 
litis, but  which  may  exceptionally  be  due  to 
the  presence  of  some  coccus  or  bacillus,  e.  g. 
pneumococcus,  Friedlander's  or  Vincent's  organ- 
isms— Pseudo-Diphtheritic  Tonsillitis.  The  first 
two  and  the  fourt'h  of  these  varieties  are  not 
specific,  but  are  probably  always  associated 
with  micro bic  infection,  often  of  a  multiple 
character,  and  are  usually  more  or  less 
contagious.  TonsiUitis  forms  one  of  the  mul- 
tiple lesions  of  scarlatina  and  of  measles.  It  is 
also  antecedent  to  every  quinsy. 

Tonsillitis  is  most  frequently  met  u-ith  be- 
tween puberty  and  the  thirtieth  year,  but  may 
occur  at  any  time.  Insanitary  surroundings, 
pyorrhoea  alveolaris  and  bad  teeth  generally, 
previous  attacks,  especially  in  connection  -v^ith 
the  exanthemata,  chronic  lacunar  deposits,  the 
rheumatic  state,  and  a  debilitated  condition 
of  the  system  predispose  to  acute  tonsiUitis. 
A  mahgnant  epidemic  form,  vriih.  ulceration, 
known  as  "  putrid  sore  throat,"  is  probably  a 
thing  of  the  past.  WTien  the  attack  is  very 
acute  there  is  fever,  100°  to  103°  F.,  vaih  a 
quickened  pulse  and  sometimes  rigors,  though 
the  latter  usually  points  to  the  formation  of 
an  adjacent  peritonsillar  abscess  (quinsy) ;  the 
constitutional  symptoms  are  correspondingly 
severe,  general  malaise,  headache  and  muscu- 
lar pains  in  the  back  and  limbs.  The  general 
symptoms,  in  fact,  are  often  suggestive  either 
of  rheumatism  or  of  influenza,  and  it  is  not 
always  easy  to  determine  whether  the  disease 
is  merely  tonsllhtis  or  not.  There  is  local 
pain  in  the  fauces,  increased  by  efforts  of  de- 
glutition, the  pain  occasionally  shooting  up 
to  the  ear.  The  tongue  is  coated,  sahvation 
may  be  increased,  and  occasionall}^  there  is 
an  accompanying  glossitis  or  stomatitis.     The 
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glands  at  the  angle  of  the  jaw  may  be  tender, 
but  are  not  such  a  prominent  feature  as  in 
scarlet  fever,  diphtheria,  quinsy  and  septic 
pharyngitis. 

The  voice  is  generally  affected  by  reason  of 
the  tumefaction  of  the  palate  and  of  accompany- 
ing pharyngitis.  There  is  often  marked  con- 
stipationj^  the  urine  is  high-coloured,  charged 
with  urates  and  scanty  on  account  of  the 
tendency  to  avoid  taking  much  to  drink  by 
reason  of  the  pain  and  discomfort.  There  is 
every  gradation  from  the  severe  type  to  a 
mild  catarrhal  one,  -with  moderate  swelHng 
and  slight  pain  and  discomfort  on  swallowing. 
Albumin  is  found  occasionally,  when  there  is 
high  fever,  but,  in  contrast  to  scarlet  fever,  in 
tonsillitis  it  is  usually  a  late  symptom.  The 
spleen  is  often  enlarged ;  whether  this  is  due  to 
the  fever  or  to  the  virulence  of  the  poison  in 
the  circulation  is  undetermined.  No  reliance 
can  be  placed  on  the  presence  of  albumm  in 
the  differential  diagnosis  as  regards  diphtheria ; 
if,  then,  the  cryptic  exudations  tend  to  coalesce 
and  a  suspicion  of  diphtheria  is  raised,  the 
bacteriological  culture  test  should  at  once  be 
resorted  to,  the  case  meanwhile  being  isolated. 
In  suspected  scarlet  fever,  i,  e.  where  the  rash 
has  not  yet  appeared,  there  should  rarely  be 
any  real  doubt  if  it  be  borne  in  mind  that 
in  scarlet  fever  the  prevailing  feature  is  the 
vivid  scarlet  flush  (apart  from  the  general  rash) 
of  the  face  and  of  the  throat,  tongue  and 
buccal  mucosa.  The  "strawberry  tongue"  is 
characteristic.  In  true  scarlet  fever  cases  the 
rash,  however,  soon  appears  to  clear  up  a 
diagnosis  M'hich  is  usually  obvious  enough  to 
the  expert  in  its  absence. 

The  tendency  in  former  times  was  to  con- 
centrate effort  on  the  local  rather  than  on  the 
general  constitutional  treatment.  To-day  strong 
antiseptic  pigments  are  considered  worse  than 
useless,  because  not  only  do  they  not  reach  the 
septic  crypts,  but  they  increase  the  pain.  This 
is  generally  correct,  but  in  the  very  early  stage 
of  cases  of  recurrent  tonsilhtis  the  writer  always 
instructs  his  medical  patients  to  apply  pure 
guaiacol,  after  previous  cocainization,  to  the 
surface  of  each  tonsil  in  order  to  endeavour  to 
abort  the  attack,  a  not  unusual  sequence  wlien 
the  lesion  is  still  superficial.  Gargling  is  painful 
and  probably  useless,  even  if  the  patient  makes 
a  conscientious  effort  to  carry  it  out.  Warm 
mouth  washes  of  listerine  or  glycothymoline 
tend  to  cleanse  the  mouth  and  the  teeth  and 
are  always  soothing.  Atomized  cocaine  is  dis- 
appointing in  small  doses,  and  may  affect  the 
heart  and  cause  insomnia  in  large  ones,  and 
it  causes  a  feeling  of  increased  tumefaction. 
Alkaline  sprays  are  useful  when  there  is  much 
ropy  mucus  clogging  the  fauces.  Demulcent 
and    anodyne    pastilles    sometimes     do    good ; 


antiseptic  lozenges  are  probably  useless,  and 
when  they  do  appear  to  relieve — as,  for  instance, 
the  carbolic  acid  lozenge — the  effect  is  due  to 
the  analgesic  rather  than  to  the  antiseptic 
action  of  the  drug.  Chloretone,  orthoform  and 
morphia  insufflations  are  not  so  useful  in  very 
painful  cases  of  tonsilhtis  as  they  are  in  throat 
conditions  where  the  surface  is  broken  and 
ulcerated.  External  hot  applications  are  always 
comforting,  however  applied.  Leiter's  cold  coil 
was  once  almost  a  routine  measure  in  the 
practice  of  some  throat  speciahsts,  but  hot 
water  is  now  substituted  for  the  cold.  Rehef 
of  pain  during  the  taking  of  fluids  is  sometimes 
afforded  by  the  individual  in  attendance  on 
the  patient  standing  behind  him  or  her  and 
making  firm  pressure  with  the  hands  on  the 
ears  and  side  of  the  jaws  during  the  act  of 
deglutition.  Although  the  general  treatment 
is  so  much  more  satisfactory  than  any  local 
symptomatic  treatment,  yet  it  can  be  summed 
up  in  a  few  words,  viz.  an  initial  purge  of  calomel 
followed  by  a  saline,  the  frequent  administration 
of  aspirin  or  allied  drugs,  and  a  cautious  resort 
to  a  hypodermic  injection  of  morphia  and 
atropine  to  procure  sleep  and  rehef  from  exces- 
sive pain.  Therapeutic  inoculation  should  be 
resorted  to  where  the  disease  is  due  to  a  specific 
organism,  e.  g.  antitoxin  in  diphtheria,  or  a  stock 
serum,  followed  by  an  autogenous  vaccine  in 
severe  or  recurrent  cases  where  micro-organisms, 
such  as  either  the  pneumococcus,  Friedlander's 
bacillus,  the  influenza  organism  or  streptococci 
are  found  to  predominate.  The  rheumatic  factor 
in  some  cases  must  be  borne  in  mind. 

During  convalescence,  especially  in  anaemic 
subjects,  iron  preparations  may  be  needed. 
Each  convalescent,  however,  \xtM  require  treat- 
ment according  to  the  special  indications  of 
the  case ;  but  as  relapses  are  not  uncommon, 
and  as  the  state  of  debility  often  leads  to  the 
recurrence  of  other  dormant  troubles,  it  is  well 
to  bear  in  mind  that  to  continue  treatment 
during  the  stage  of  recovery  and  after  is  not 
the  least  important  function  of  the  practitioner 
in  dealing  va\\\  a  case  of  severe  tonsillitis. 

Quinsy  (Palatal  or  Peritonsillar  Abscess)  is 
the  popular  name  for  an  acute  tonsillitis  plus 
a  peritonsillar  or  epitonsiUar  (palatal)  abscess. 

An  acute  intra-tonsillar  abscess  is  extremely 
rare,  the  writer  having  only  met  with  two 
unequivocal  cases ;  the  reason  is  to  be  found 
in  the  structure  of  the  gland,  which  is 
riddled  with  crypts  or  lacunae,  whereby  the 
discharge  of  inflammatory  products  out  of 
the  mouths  of  the  lacunae  is  facilitated.  In 
cases  of  acute  tonsillitis,  however,  an  extra- 
tonsillar  abscess  often  forms  in  the  palate 
above  the  superior  pole  of  the  tonsil,  and  some- 
times externally  and  posteriorly  between  the 
planes  of   the  pharyngeal  portion  of  the  deep 
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cervical  fascia.  Acute  tonsillitis  with  a  super- 
added adjacent  peritonsillar  abscess  constitutes 
a  quinsy.  Infection  is  supposed  to  penetrate 
the  capsule  into  the  epitonsillar  (palatal) 
tissues  from  the  crypta  magna  or  "  tonsillar 
recess,"  which  opens  into  the  supratonsillar 
fossa.  Some  authors  consider  that  an  abscess 
may  occasionally  form  in  the  "  recess  "  itself 
by  the  blocking  of  its  mouth  by  parenchymatous 
swelling  accompanying  acute  tonsillitis. 

The  symptoms  of  quinsy  are  those  of  acute 
tonsillitis   with   others   superadded,  depending 


condition  may,  in  fact,  have  been  the  prominent 
feature  throughout.  After  the  evacuation  of 
the  palatal  abscess  the  symptoms  may  only  be 
partially  relieved,  and  there  may  be  an  apparent 
relapse.  In  these  circumstances  search  should 
be  made  for  a  lateral  pharyngeal  abscess  behind 
the  posterior  pillar;  this  complication  is  rare, 
but,  if  found,  should  be  opened  from  the  pharynx 
by  means  of  a  pair  of  angular  scissors  or  an 
angular  bistoury  ;  an  external  cervical  operation 
is  rarely  necessary.  Exceptionally  a  second 
abscess  may  form  above  the  opposite  tonsil  at 


largelyontheanatomical  situation  of  the  swelling  j   an  interval  of  some  days  from  the  appearance 


or  abscess  ;  these  include  limitation  of  movement 
of  the  lower  jaw  and  head  and  neck  generally, 
dysphagia  and  odynphagia  and  dribbling  from 
the  mouth.  There  is  more  severe  pain  than 
in  acute  tonsillitis,  and  it  radiates  up  to  the 
ear  and  down  the  neck.  The  patient  often 
looks  and  feels  desperately  ill,  more  especially 
when  there  are  fever  and  rigors.  The  objective 
signs  are  fairly  constant ;  both  tonsils  are 
inflamed  and  enlarged  and  block  the  faucial 
isthmus,  and  there  is  often  scattered  exudation 
from  the  crypts.  In  unilateral  abscess  a  large 
swelling  is  seen  occupying  more  than  half  the 
palate ;  the  uvula  is  cedematous,  and  the  anterior 
pillar  bulges  forwards  and  inwards ;  the  corre- 
sponding tonsil  is  displaced  inwards  so  as  to 
pass  beyond  the  mid-line,  touching  its  fellow; 
there  is  also  usually  a  displacement  downwards 
towards  the  base  of  the  tongue.  The  patient 
is  unable  to  drink,  eat,  expectorate  or  cough 
without  pain,  and,  as  sleepless  nights  are  super- 
added, complete  mental  and  physical  prostration 
soon  results  in  severe  cases.  These  symptoms 
rapidly  disappear  after  evacuating  the  pus  by 
an  incision  through  the  anterior  pillar  or  through 
the  most  prominent  part  of  the  bulging  palate. 
Incising  the  tonsil  itself  is  useless,  and  endeavour- 
ing to  evacuate  the  abscess  by  means  of  an 
angular  metal  searcher  or  director  inserted  into 
the  tonsillar  recess  is  extremely  painful  and 
unsatisfactory  from  the  point  of  view  of  hitting 
off  the  abscess  cavity  and  of  subsequent 
drainage.  Tonsillectomy  has  been  recommended 
but  not  often  practised".  The  pus  having  been 
found  by  a  palatal  incision,  sinus  forceps  are 
inserted  and  opened  and  the  abscess  evacuated 
by  pressure ;  this  can  be  followed  by  injection 
of  hydrogen  peroxide.  Should  prompt  incision 
be  refused,  heat  externally  and  mouth  washes 
may  possibly  hasten  the  bursting  of  the  abscess, 
as  subsidence  rarely  happens ;  spontaneous 
evacuation  takes  place  either  between  the 
anterior  pillar  and  the  superior  pole  of  the 
tonsil,  through  or  in  the  region  of  the  tonsillar 
recess,  or  through  the  palate,  and  very  exception- 
ally behind  the  posterior  pillar.  When  the  last 
happens,  the  case  has  probably  been  compli- 
cated by  a  lateral  pharyngeal  abscess ;  the  latter 


of  the  first.  General  septic  phlegmonous  or 
cedematous  inflammation  of  the  pharynx,  often 
extending  to  the  larynx,  a  highly  dangerous 
condition,  may  be  mistaken  for  a  quinsy; 
it  is  rarely,  if  ever,  a  complication  of  a 
true  quinsy,  and  is  more  probably  always  a 
distinct  disease  ah  initio,  being  characterized 
by  a  tendency  to  spreading  oedema,  rather  than 
to  the  formation  of  a  localised  abscess.  A 
quinsy  is  of  course  in  the  first  instance  a  local- 
ised phlegmon,  and  it  is  a  moot  question  whether 
incision  is  advisable  before  there  is  evident  pus 
formation.  After  complete  recovery  the  ques- 
tion of  excision  of  the  tonsils  should  be  con- 
sidered in  cases  of  recurrent  quinsy,  as  the 
cause  of  this  is  usually  to  be  found  in  a  septic 
condition  of  the  crypts  (chronic  lacunar  tonsil- 
litis). As  the  glands  in  the  neck  are  frequently 
inflamed  in  quinsy,  the  danger  of  chronic 
cervical  adenitis  as  a  sequela  should  be  urged 
when  the  patient  is  inclined  to  refuse  early 
palatal  incision. 

Enlarged  Tonsils. — Chronic  inflammatory  en- 
largement of  the  tonsils  is  a  condition  so 
common  and  so  well  known  that  only  a  few 
words  are  necessary  in  reference  to  certain 
points  which  just  now  are  of  special  interest 
in  connection  with  school  clinics. 

The  etiology  is  usually  obscure.  The  hyper- 
trophy may  appear  to  date  from  an  exanthema- 
tous  attack.  Children  in  healthy  surroundings 
seem  to  enjoy  no  special  exemption.  The 
teeth  may  be  good  or  bad.  The  concomitant 
adenoid  growths  leading  to  mouth  breathing 
have  been  held  to  determine  hypertrophy,  but 
an  unknown  common  cause  is  probably  at 
work.  The  changes  in  the  voice  and  in  articula- 
tion, the  snoring  and  noisy  respiration,  deaf- 
ness, aprosexia,  deformities  of  the  face,  jaws, 
teeth  and  chest,  enlarged  glands,  etc.,  are 
symptoms  noticed  in  common  with  "  adenoid 
growths." 

No  good  purpose  is  served  by  describing  the 
various  types  of  enlarged  tonsils ;  the  state  of 
the  crypts,  whether  septic  or  otherwdse,  is 
often  more  important  than  shape  and  even 
size. 

Children  with  considerably  enlarged  tonsils 
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often  enjoy  good  health,  and  if  the  tonsils  are  ' 
only  moderately  enlarged  and  cause  none  of  the 
above  symptoms  there  seems  no  urgent  reason 
for  surgical  interference ;  should,  however,  signs 
and  symptoms  be  present,  and  should  there  be 
a  history  of  recurrent  attacks  of  acute  tonsil- 
litis, or  of  peritonsillar  abscess  (quinsy),  then 
excision  is  indicated,  together  with  the  removal 
of  adenoids,  if  present. 

The  important  question  of  latent  tubercle 
bacilli  in  the  tonsillar  crj-pts  has  brought  forth 
most  contradictory  answers.  Whereas  Levy 
and  Chiari  found  that  in  1085  patients  actually 
suffering  from  laryngeal  tuberculosis  there 
was  clinical  evidence  of  tuberculosis  in  less 
than  two  per  cent.,  on  the  other  hand,  Wood 
gives  sixty-nine  per  cent,  of  tuberculosis  cases 
examined  as  suffering  from  tonsillar  tuber- 
culosis. The  discrepancy  is  probably  to  be 
explained  by  the  want  of  distinction  between 
clinical  and  latent  tuberculosis  of  the  tonsils. 
Still,  considering  that  the  tonsils  are  acknow- 
ledged avenues  of  entry  of  tubercle  bacilli  into 
the  system.  Wood's  statistics  are  sufficiently 
disquieting. 

Removal  of  Tonsils. — When  from  adequate 
reasons  it  is  decided  that  the  tonsils  should  be 
removed,  it  is  axiomatic  that  the  more  com- 
pletely this  is  carried  out  the  better,  if  recurrence 
of  symptoms  is  to  be  avoided.  This  does  not 
necessarily  mean  that  a  severe  dissecting  opera- 
tion is  a  sine  qua  non.  Though  the  old-fashioned 
operation  of  tonsillotomy  by  means  of  a  sharp 
guillotine  frequently  failed  to  remove  sufficient 
to  prevent  recurrence  of  symptoms,  and  rarelj' 
removed  more  than  nine-tenths  of  the  tonsil,  it 
does  not  follow  that  operation  with  the  guillotine 
alone  should  be  regarded  as  obsolete,  and  that  all 
tonsillectomies  in  future  should  include  partial 
dissection ;  for  it  is  abundantly  proved  that 
with  a  slightly  blunt  guillotine  alone  a  complete 
extra-capsular  excision  of  the  entire  tonsil  can 
be  frequently,  and  even  usually,  accomplished 
by  an  expert  operator.  In  buried  tonsils  unth 
septic  crypts,  and  in  tonsils  where  the  pillars 
and  plica  are  adherent,  complete  enucleation 
by  a  dissecting  operation,  combined  with  the 
employment  of  the  snare  or  blunt  guillotine, 

usually  essential. 

The  various  methods  of  removal  at  our 
disposal  may  be  summarized  as  follows — 

1.  With  .sAarp  guillotine  plus  external  digital 
compression  below  the  angle  of  the  jaw,  carried 
out  by  the  anaesthetist  or  assistant.  This 
method  is  often  inefficient. 

2.  Blunt  guillotine  plus  external  compression. 

3.  The  foregoing  combined  with  the  vulsellum. 

4.  Blunt  guillotine  plus  internal  digital  com- 
pression at  the  anterior  pillar  of  the  fauces 
made  by  the  operator;  to  this  external  com- 
pression can  be  added. 


5.  Blunt  guillotine  plus  internal  compression, 
plus  vulsellum. 

6.  Snare  plus  compression  plus  vulsellum. 

7.  Dissection,  i.  e.  instrumental  separation  of 
superior  pole  of  tonsil  and  of  adherent  pillars, 
aided  by  traction  with  vulsellum,  and  followed 
by  attempted  complete  enucleation  with  finger. 

8.  Dissection  with  the  aid  of  dissector  and 
vulsellum,  as  in  the  foregoing,  followed  by  com- 
plete removal  with  a  blunt  guillotine ;  digital 
compression  can  be  employed  to  supplement 
traction  with  the  vulsellum. 

9.  The  same  as  the  foregoing,  a  snare  bemg 
substituted  for  the  guillotine. 

When    the   tonsil,  after   any   of    the   above  i 
operations,  is  still  adherent  at  one  spot  and  the 
instrument  is  "  held,"  the  finger  is  used  as  a 
separator  and    swept  round   the    bed   of    the 
tonsil.  1 

Of  these  operations,  2  and  4  are  the  favour- 
ite procedures,  and  by  such  simple  means  can  ; 
the  majority  of  enlarged  tonsils  be  satisfactorily  . 
removed,  provided  a  not  too  sharp  guillotine 
of  sufficiently  small  size  be  employed  and  the 
operator  is  reasonably  expert,  more  especially 
in  threading  the  tonsil  into  the  instrument  i 
from  the  inferior  pole.  The  shaft  of  the 
guillotine  should  be  directed  towards  the  tonsil 
from  the  angle  of  the  mouth  of  the  opposite 
side,  and  the  ring  of  the  instrument  used 
as  a  raspatory  to  detach  the  gland  from 
the  posterior  pillar  and,  with  its  capsule, 
from  the  tonsillar  bed  in  a  direction  upwards 
and  fonvards,  so  as  to  bring  it  agamst  the 
eminence  on  the  lower  jaw  produced  by  the 
last  molar  tooth ;  the  blade  is  then  driven 
home.  The  only  disadvantage  in  this  method 
(Sluder's)  is  that  the  anterior  pillar  is  usually 
slightly  wounded,  and  Peters  therefore  prefers 
to  make  two  cuts  with  the  guillotine,  the  first 
a  slight  one  to  detach  the  tonsil  from  the 
anterior  pillar;  the  cutting  blade  is  then  re- 
adjusted and  the  ring  made  to  further  displace 
the  tonsil  upwards  and  forwards  before  the 
second  stroke,  which  removes  the  whole  tonsil 
with  its  capsule,  is  carried  out.  Many  experts, 
however,  prefer  to  carry  out  tonsillectomy  by 
means  of  a  vulsellum  and  snare,  and  claim 
that  there  is  less  trauma  and  haemorrhage. 

For  adherent  and  for  buried  tonsils  a  dis- 
secting operation  such  as  8  or  9  should  be 
resorted  to  in  order  to  effect  a  complete  excision 
of  the  tonsil  along  with  its  capsule.  It  must 
be  remembered  that  there  is  often  greater 
inflammatory  reaction  and  increased  liability 
to  haemorrhage  after  dissecting  operations,  and 
with  the  capsular  barrier  removed  increased 
risk  of  infection  of  the  adjacent  lymphatics. 
There  is  much  difference  of  opinion  as  to  the 
employment  of  the  knife  or  of  a  blunt  dissector 
for  detaching  the  pillars;  the  advantage  of  a 
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among  experts.     Open  chloroform  anaesthesia 
on  a  table  or  couch  is  essential  in  the  case  of 


Fig.  4. —  Ballinger's  One-handed  Guillotine  with 
strengthened  Mackenzie  blade.  This  handle  can 
also  be  used  with  Sluder's  blades. 

slow  or  only  moderately  experienced  operators, 


blunt  instrument  is  that  it  is  also  available 
for  freeing  the  superior  pole  of  the  tonsil  con- 
taining the  crypta  magna  (tonsillar  recess). 

10.  Removal  of  the  parenchyma,  leaving    /i 
the  capsule  intact,  by  morcellement,  accom-    iik 
phshed  either    by  digital    scarification    or 
by  punch  forceps,  is  mentioned  only  to  be 
condemned  if  carried  out  as  a  complete  opera- 
tion, though  partial  morcellement  with  Kretsch- 
mann's  punch  is  justifiable  for  the  removal  of 
small  portions  of    tonsillar   tissue  left  behind 
after  other  operative  methods,  especially  after 
attempted  enucleation  by  finger,  or  by  dissec- 
tion, in  which  the  tonsils  turn  out  to  be  very 
friable. 

The  gal vano -cautery,  applied  either  in  the 
form  of  the  snare  or  multiple  puncture,  has  been 
employed  for  dealing  with  cases  of  haemophilia, 
pernicious  anaemia  and  acute  leukaemia ;  and  the 
production  of  aseptic  necrosis  by  the  new  method 
of  diathermy  has  also  been  suggested.  When, 
however,  the  history  and  si^-mptoms  point  to 
either  of  these   conditions,  it  is  advisable  to 

confirm    by   coagulation   tests    and    by    blood      when  any  operation  which  includes  dissection 
examinations,  and  to  desist  from  all  surgical      is  about  to  be  carried  out. 

measures.  ;       As  regards  tonsUlectomes,  the  modifications 

of  Mackenzie's  guillotine  still 


hold  the  field  in  this  country, 
Hugh  Jones's  and  Heath's 
being  largely  used.  I  some- 
times employ  a  Mackenzie 
guillotine  with  a  lifting  fork 
attached  for  buried  tonsils. 
Ballinger's  tonsillectome  is 
much  used  in  America,  and  I 
can  recommend  it  as  a  very 
efficient  one-handed  instru- 
ment, though  rather  too 
complicated  for  rapid  cleans- 
ing in  hospital  practice. 

Tonsillar      Haemorrhage.  — 
Considerable     bleeding     im- 
mediately following  tonsillec- 
tomy with  short   anaesthesia,  which   does   not 
cease  spontaneously  after  a  few  deep  breaths, 
usually   does  so  after  syringing   with   ice-cold 
water ;  if  this  fails  hot  water  syringing 
should  be  tried.     General  parenchy- 
matous bleeding  is  best  dealt  with  in 
the  first  instance  by  pressure,  a  pad 
of     cotton-wool    or    lint    dipped    in 
hydrogen  peroxide  or  adrenalin  solu- 
tion or  in  a  paste  of  equal  parts  of 
tannic  and  gallic  acid  being  pressed 
with  the  end  of  a  pair  of  long  forceps 
against  the  bleeding,  for  ten  or  even 
twenty  minutes.     Watson  Williams's 
special  forceps,  with  one  blade  against 
the  tonsil  and  the  other  outside  near  the  angle  of 
the  jaw,  is  especially  handy  for  this  purpose.    A 
spurtmg  vessel  can  be  clamped  Avith  a  long  pair 


Fig.   1. — Dan  Mackenzie's  Tonsil  Dissector 
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Fig.  2. Hope's  Tonsil  Forceps,  which  can  be  used  either  as  a  tenaculum 

or  as  a  dissector. 

The  position  of  the  patient,  whether  sittmg 
in  a  chair  or  lying  in  the  extended  position  on 
a  table,  the  choice  of  anaesthetic  and  the  ques- 


FiG.  3. — Kretschmann's  Tonsil  Punch. 

tion  of  long  or  short  anaesthesia,  are  points  on 
which  it  is  impossible  to  dogmatize  in  view  of 
the  divergent  opinions  and  practice  obtaining 
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of  artery  forceps  and  ligatured  later  if  necessary. 
A  clamp  forceps  with  broad  blades  for  tem- 
porarily clamping  the  two  pillars  together 
vertically  is  so  useful  and  efficacious  that  it 
ought  always  to  be  at  hand.  If  on  removal 
of  these  forceps  after  half  an  hour  bleeding 
recommences,  it  will  save  further  loss  of  time 
to  sew  up  the  two  pillars  over  a  roll  of  lint 
dipped  in  styptic.  This  can  be  accomplished 
either  by  a  long  curved  needle,  or  more  easily 
still  by  using  Michel's  hooks.  The  instruments 
for  closing  the  hooks  and  removing  them 
the  next  day  are  here  illustrated.  If  each 
hook  has  a  silk  ligature  attached  to  it,  and  the 
end  secured  outside  the  mouth,  there  will  be 
no  danger  of  trouble  if  the  hook  eats  through. 
The  writer  has  on  two  occasions  brought  about 
the  immediate  cessation  of  serious  and  long- 
continued    bilateral    tonsillar    haemorrhage    by 


Fig.  5. — Instrument  for  suturing  pillars  of  fauces  with  Michel's  Hooks. 


Fig.  6. — Forceps  for  opening  and  removing  Michel's  Hooks. 


pressure  on  the  carotid  arteries  with  the 
patient  lying  on  his  back  on  the  floor.  As 
fainting  occurred  on  each  occasion  the  pressure 
may  possibly  have  been  exerted  on  the  vagi  as 
well,  and  it  is  impossible  to  escape  the  reflection 
that  such  pressure  might  not  be  altogether 
free  from  danger.  The  placing  of  a  temporary 
ligature  either  on  the  external  or  on  the  common 
carotid  has  been  resorted  to  on  a  few  occasions, 
but  can  rarely  be  called  for  if  instruments  for 
dealing  with  the  actual  bleeding  area  are  at 
hand.  The  value  or  otherwise  of  lactate  of 
calcium,  whether  before  operation  or  after 
bleeding  has  supervened,  is  a  matter  on  which 
there  is  much  difference  of  opinion.  Subcutane- 
ous or  rectal  saline  injections  may  be  necessary 
where  much  blood  has  already  iDcen  lost. 

Malignant  Disease  of  the  Tonsil. — A  consider- 
able and  i)rogressive  enlargement  of  one  tonsil 
in  an  adult  should  always  raise  the  suspicion 
of  sarcoma.  A  large  embedded  rhinolith  can 
be  excluded  by  exploration  Avith  a  needle. 
The  diagnosis  is  made  with  certainty  by  punch- 
ing out  a  portion  and  submitting  it  to  micro- 


scopical examination.  It  is  only  in  the  later 
stages  that  the  diagnosis  is  quite  evident  on 
account  of  surface  ulceration  and  invasion  of 
adjacent  areas,  including  the  glands  of  the  neck 
accompanied  sometimes  by  pain  and  impaired 
movements  of  the  lower  jaw  and  difficulty  in 
swallowing.  Ljnupho -sarcomas,  and  the  round- 
and  spindle-celled  varieties,  alone  or  mixed, 
and  endotheliomas  are  the  more  usual  forms 
met  with.  They  may  remain  limited  hj  the 
capsule  for  a  considerable  period  and  are  more 
favourable  for  operative  treatment  than  carci- 
nomas. The  tonsils  are  usually  sooner  or  later 
involved  in  cervical  lymfhadenoma. 

Carcinoma  commences  as  a  hard  uneven 
swelling  which  subsequently  ulcerates  with  an 
accompanying  wart-like  overgrowth.  It  rarely 
comes  under  medical  observation  until  the  glands 
are  involved  and  there  is  some  pain.    The  ulcer 

then  has  a  hard  base 
though  fungating,  and 
bleeds     readily     and 
tends    rapidly   to   in- 
vade the  pillars,  base 
of   tongue    and  other 
adjacent      structures. 
The  diagnosis,  if  there 
is   any   doubt   in  the 
early  stage  as  to  sj'phi- 
litic   or  tubercular  or 
lupoid    ulceration,    is 
settled    by   removing 
a    small    portion    for 
microscopic   examina- 
tion.    In  early  stages, 
when  limited   to   the 
tonsil,     excision    has 
been  successfully  performed  from   the   mouth, 
with   or   without    slitting    the   cheek.     When, 
however,   the  glands  at  the  angle  of  the  jaw 
are  enlarged  and  the  pillars  slightly  attacked, 
nothing  short  of  Vohsen's  operation  is  likely 
to    succeed.     An    incision    is    made    from    the 
mastoid    tip    to    the    hyoid    and   then   carried 
upwards  over  the  angle  of  the  jaw;  the  lingual, 
facial  and  ascending  pharyngeal    arteries    are 
ligatured,  and  the  jaw  divided  in  front  of  the 
masseter    and    the     ascending     ramus    pulled 
strongly  forwards  out  of    the  way ;  this  gives 
good  access  to  the  tonsillar  bed  ;  enlarged  glands 
may    have    to    be    dealt    with    by    additional 
incisions.     Wlien  the  disease  demands  a  much 
more  extensive  operation  than  this,  the  chances 
of   successful   radical  removal   are   immensely 
reduced.     Non-operative     palliative     measures 
include  the  use  of  the  X-rays  or  the  employment 
of  screened  radium  salts,  either  applied  to  the 
surface  for  a  period  short  of  causing  ulceration, 
or  embedded  in   the  tonsU   so  as   to   attempt 
to   bring   about  aseptic  necrosis.     The    glands 
should   also    be   treated.     Radium   is   a    most 
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uncertain  remedy,  but  apparent  temporary- 
disappearance  of  the  growth  has  now  been 
recorded  in  a  number  of  eases,  and  in  other 
instances  there  is  marked  reduction  in  the 
size  of  the  grow-th  and  in  the  symptoms. 
Sarcomas  appear  to  respond  better  than 
epitheliomas.  Electrolysis  is  said  to  have 
been  beneficial  in  a  few  cases  of  sarcoma  of 
only  moderate  malignancy.  When  there  is  great 
narrowing  of  the  fauces  on  account  of  the  large 
size  of  the  growth,  much  palliative  success  has 
been  attained  in  producing  aseptic  necrosis  of 
the  bulk  of  the  growth  by  the  new  method  of 
diathermy,  which  produces  a  wound  which  heals 
well.  This  is  in  marked  contrast  to  radium 
when  used  to  the  extent  of  cauterization,  after 
which  there  is  often  no  tendency  to  healing, 
and  there  may  be  increased  pain.  The  other 
palliative  measures,  such  as  arsenic,  anodynes, 
etc.,  are  identical  with  those  employed  in 
superficial  cancers  in  other  parts  of  the  body. 

G.  W.  H. 

INFLAMMATION    OF    THE    LARYNX 

Three  varieties  of  laryngitis  have  been  recog- 
nized and  described  analogous  to  inflammatory 
processes  elsew^here — 

1.  The  Acute. 

2.  The  Subacute. 

3.  The  Chronic. 

Clinically  these  three  conditions  often  merge 
imperceptibly  one  into  the  other  in  the  order 
named,  and  certain  symptoms  and  signs  which 
are  common  to  them  all  will  be  described  in 
detail.  Subacute  laryngitis  is  a  milder  form 
of  the  acute  variety,  but  it  persists  longer,  and, 
if  neglected,  may  lead  to  the  chronic  variety, 
which  is  a  very  persistent  affection. 

Acute  Laryngitis. — This  affection  is  so  common 
that  it  is  frequently  looked  upon  by  those  who 
are  subject  to  it  as  the  natural  result  of  "a 
cold  which  commences  in  the  nose  and  spreads 
down  the  throat  into  the  chest,"  and  although 
in  adults  it  gives  rise,  in  the  majority  of  cases, 
to  symptoms  of  minor  importance,  yet  in  child- 
ren and  infants  its  onset  may  cause  alarming 
symptoms,  for  the  reason  that  the  glottis  in 
a  child  is  so  small  that  any  swelling  of  the 
laryngeal  mucous  membrane  impedes  the  air- 
way and  may  temporarily  occlude  it ;  should 
this  inflammatory  condition  and  oedema  extend 
to  the  mucous  membrane  below  the  cords,  the 
danger  to  the  child  is  greater  still.  It  is  known 
as  "subglottic  oedema,"  and  calls  for  prompt 
treatment. 

Pathology.  The  epiglottis  and  ventricular 
bands  are  red  and  swollen.  The  vocal  cords, 
which  normally  are  pearly  white  in  colour, 
become  pink,  red  or  even  a  deep  crimson,  the 
amount  of  injection  varying  according  to  the 


severity  of  the  inflammation;  in  some  cases 
haemorrhages  are  observed  on  the  upper  surfaces 
of  the  cords.  Mucus  adheres  to  them,  and  on 
abduction  it  is  drawn  out  into  fine  horizontal 
bands  stretching  from  one  cord  to  the  other. 
This  is  tjrpical  of  catarrhal  laryngitis ;  associated 
with  this  is  a  myositis  by  extension  from  the 
inflamed  mucous  membrane  to  the  internal 
tensors  of  the  vocal  cords,  {.  e.  the  thyro- 
arytenoidei.  The  cords  on  phonation  fail  to 
approximate  in  the  way  they  should,  and  the 
voice  is  consequently  either  impaired  or  entirely 

i  lost. 

[  Etiology.  Among  predisposing  causes,  the 
most  common  are  liability  to  cold,  infectious 

I  fevers,  including  influenza,  syphilis,  tuber- 
culosis, pemphigus,  herpes,  impaction  of  foreign 
bodies,  the  result  of  injuries  self-inflicted  or 
otherwise,  inhaling  strong  vapours,  drinking 
corrosive  liquids  and  boiling  water,  as  children 
sometimes  do.  A  very  important  cause  of 
laryngitis,  frequently  overlooked,  is  nasal  dis- 
ease, either  in  the  form  of  chronic  hypertrophic 
rhinitis  with  mucopurulent  discharge,  or  of 
suppuration  in  one  of  the  nasal  accessory 
sinuses ;  air  passing  through  the  nasal  cavities 
becomes  contaminated  with  organisms  present 
in  the  discharges.  The  larjTigeal  mucous 
membrane  becomes  itself  infected,  and  unless 
this  nasal  condition  is  recognized,  treated  and 
cured,  laryngitis  will  persist  and  become 
chronic.     Aural  discharge,  draining  through  the 

I  Eustachian  tube  is  an  occasional  cause,  and 
should  be  noted. 

Symptoms.  In  acute  laryngitis  the  voice 
is  weak,  hoarse,  or  may  be  lost  entirely,  but 
the  aphonia  is  never  so  complete  as  in  cases  of 
"  functional  aphonia."  There  is  soreness  and 
stiffness  in  the  throat  owing  to  primary  arrest 
of  secretion,  with  a  constant  desire  to  cough 
and  clear  the  throat.  These  sensations  pass 
off  so  soon  as  the  flow  of  mucus  becomes  re- 
established and  the  parts  become  again  lubri- 
cated. If  the  ventricular  bands  are  infiltrated 
as  well  dyspnoea  may  be  present,  and  in 
children,  as  above  noted,  this  may  produce 
symptoms  so  grave  that  tracheotomy  is  re- 
quired. Later  the  trachea  becomes  affected 
and  inflammation  extends  to  the  bronchi, 
with  resulting  bronchial  catarrh.  In  the 
majority  of  cases  the  acute  symptoms  last 
from  three  to  seven  days,  then  slow  ly  disappear. 
Physical  Signs.  With  the  aid  of  the  larjmgo- 
scope  the  epiglottis  is  seen  to  be  red  and  swollen. 
The  ventricular  bands  and  lar;yaigeal  mucosa 
share  in  the  general  inflammation,  and  if  the 
cords  are  visible  and  not  occluded  by  the 
infiltrated  ventricular  bands,  they  will  be  seen 
to  be  injected,  red  and  sometimes  haemorrhagic. 
On  phonation  the  cords  do  not  meet,  and  the 
appearance  is  a  typical  one,  the  cords  being 
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"  bowed "  and  the  glottis  elliptical,  as  seen 
in  functional  paresis  of  the  tensors  of  the  cords, 
or  the  cords  may  meet  in  the  anterior  two- 
thirds,  and  fail  to  do  so  in  the  posterior  third. 
This  latter  condition  is  due  to  paresis  of  the 
arytenoideus  muscle ;  and  occasionally,  when 
both  the  thyro-arytenoidei  and  the  aryten- 
oideus are  infiltrated  and  involved,  the  glottis 
has  the  appearance  of  a  double  ellipse,  as  the 
cords  meet  on  phonation  at  one  point  alone, 
i.  e.  at  the  vocal  processes.  As  a  general  rule 
it  may  be  said  that  if  the  vocal  cords  are  in- 
jected laryngitis  must  be  present,  and  in  point 
of  fact  the  diagnosis  of  the  case  is  usually  obvious 
not  only  from  the  symptoms  complained  of 
but  from  the  appearance  of  the  interior  of  the 
larynx  as  above  described. 

Subacute  Laryngitis  is  a  milder  form  of  the 
above  condition.  The  sj^mptoms  and  physical 
signs  are  not  so  marked ;  it  is  merely  a  matter 
of  degree,  but  when  established  it  may  be 
persistent,  and  the  condition  gradually  merges 
into  the  chronic  variety. 

Chronic  Laryngitis.  —  In  addition  to  this 
form  of  larjaigitis  being  the  results  of  a  long- 
continued  subacute  attack,  it  may  originate 
primarily  as  a  chronic  inflammatory  process 
affecting  the  vocal  cords  alone,  the  commonest 
cause  being  improper  or  excessive  use  of  the 
voice,  as  in  the  case  of  indifferent  singers  and 
speakers,  clergymen,  hawkers  and  other  pro- 
fessional voice  users.  Officers  in  the  services 
are  particularly  liable,  from  shouting  out 
words  of  command ;  it  is  also  secondary  to 
nasal  obstruction,  which  is  a  predisposing  cause 
in  almost  every  instance.  When  chronic  larjm- 
gitis  is  once  established,  it  is  one  of  the  most 
troublesome  complaints  to  cure,  for  it  is 
absolutely  essential,  to  obtain  this  result,  that 
complete  rest  to  the  voice  should  be  secured. 
This  is  a  difficult  matter  for  some  patients,  as 
it  implies  cessation  from  their  occupations  for 
a  long  period,  and  consequently  it  is  not  unusual 
for  chronic  laryngitis  to  persist  for  years.  A 
short  time  ago  the  writer  saw  a  case  of  early 
commencing  malignant  disease  of  the  larynx 
in  a  patient,  a  stockbroker,  who  had  suffered 
from  chronic  laryngitis  for  ten  years,  and  who 
would  not  or  could  not  be  induced  to  give  his 
voice  rest.  It  may  be  laid  down  as  a  general 
rvale  that  all  inflammatory  diseases  met  with 
in  the  tongue  and  lar3aix  should  be  dealt  with 
energetically,  and  not  allowed  to  become 
chronic .  Unless  this  is  impressed  on  the  patients 
and  the  importance  of  this  realized,  results  such 
as  the  above  occur. 

There  is  a  form  of  chronic  laryngitis  met 
Avith  in  singers  and  those  who  subject  their 
voice  to  constant  strain  termed  Pachydermia 
Laryngis ;  briefly,  a  nodule  forms  on  the  cord 
which  fits  into  a  corresponding  depression  in 


the  opposite  cord,  or  sometimes  one  cord  is 
on  a  higher  level  than  the  other.  The  con- 
dition is  important,  as  if  the  signs  are  not 
characteristic  of  the  complaint,  pachydermia 
may  be  mistaken  for  early  malignant  disease. 
Chronic  Hypertrophic  Laryngitis,  as  its  name 
implies,  is  a  condition  where  the  interior  of  the 
larynx  shows  the  result  of  a  chronic  inflamma- 
tion with  the  deposition  of  tissue.  In  Atrophic 
Laryngitis  crusts  form  on  the  cords,  etc.,  and 
the  condition  is  similar  to  atrophic  rhinitis,  and 
is,  as  a  rule,  associated  with  disease  of  one  of 
the  accessory  sinuses. 

(Edematous  Laryngitis. — There  is  a  serious 
form  of  acute  laryngitis  of  sudden  onset, 
associated  with  rapidly  occurring  oedema  of  the 
epiglottis  and  the  mucous  membranes  of  the 
larynx  both  above  and  below  the  cords.  The 
epiglottis  is  often  so  swollen  that  it  becomes 
curved  on  itself — so-called  turban-shaped  epi- 
glottis. It  can  be  easily  seen  on  depressing  the 
tongue  with  a  spatula,  and  is  palpable  to  the 
finger  as  a  tumour  at  the  base  of  the  tongue. 
The  symptoms  to  which  this  gives  rise  are 
obvious,  and  unless  promptly  dealt  with  asphyxia 
may  result.  The  disease  is  more  frequent  in 
men  than  women,  is  caused  by  exposure  to 
cold  and  is  probably  associated  with  septic 
influences. 

The  two  severest  cases  seen  by  the  writer 
were  in  medical  men ;  one  contracted  the  disease 
in  the  post-mortem  room,  the  other  through 
frequent  dressings  of  a  sejDtic  case.  Cellulitis 
of  the  neck  followed  in  each  instance.  This 
condition  is  indistinguishable  from  Ludwig's 
angina,  which  often  terminates  fatally.  A 
more  chronic  form  of  oedematous  larjoigitis 
occurs  in  nephritis  and  oedema  resulting  from 
intrathoracic  growth  or  from  perichondritis, 
and  in  these  cases  it  may  be  looked  upon  as 
a  complication  of  pre-existing  disease. 

Perichondritis,  or  inflammation  of  the  cartila- 
ginous elements  of  the  larynx,  is  seen  in  tuber- 
culosis, malignant  disease  or  syphilis,  the  latter 
being  the  most  common ;  it  is  also  met  with  in 
typhoid,  and  as  a  result  of  injuries  such  as 
fracture  of  the  thyroid  by  direct  violence  and 
other  injuries  to  the  larynx.  It  occasionally 
follows  operations  on  the  larjaix.  The  in- 
flammation is  deep  seated  and  may  be  uni- 
lateral. The  symptoms  to  which  it  gives  rise 
are  fever,  dyspnoea,  tenderness  over  the  larynx, 
pain  on  deglutition  and  loss  of  voice.  The 
arytenoids  may  be  fixed,  with  resulting  stridor, 
the  cartilages  may  necrose  and  be  shed,  and  the 
resulting  ulceration  may  be  so  widespread  and 
extreme  that  on  cicatrization  permanent 
stenosis  of  the  air  passages  results  with  constant 
danger  to  life. 

Membranous    Laryngitis    or    Croup. — Children 
are  liable  to  an  acute  form  of  laryngitis  with 
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a  deposition  of  false  membrane  from  fibrinous 
exudation  similar  to  that  found  in  diphtheria. 
Whether  diphtheria  and  croup  are  the  same 
disease  has  always  been  a  matter  of  controversy. 
There  is  really  little  doubt  that  the  two  are 
entirely  separate  diseases,  for  just  as  it  is 
possible  to  have  ulceration  with  false  membrane 
extending  from  the  tonsils  to  the  palate  which 
is  not  diphtheritic,  so  it  is  possible  to  have  the 
same  condition  inside  the  larynx.  In  measles 
membranous  laryngitis  is  not  uncommon,  and 
is  often  fatal.  The  disease  is  non-contagious, 
the  diphtheria  bacillus  is  never  found,  and  it  does 
not  terminate  in  paralysis. 

Treatment.  In  acute  laryngitis  when  fever 
is  present,  the  patient  is  better  in  bed  or  con- 
fined to  a  room  kept  to  the  uniform  temperature 
of  64°  F.  The  air  should  be  moistened  by 
means  of  a  steam-kettle,  a  sharp  purge  adminis- 
tered and  the  patient  forbidden  to  use  the 
voice.  A  Rigollet's  mustard -leaf  (dipped  in 
cold  water,  not  hot)  should  be  applied  to  the 
sternum,  and  a  mustard  foot  bath  given  to  the 
patient  at  night.  The  larjiix  itself  can  be 
treated  locally  in  two  ways,  either  by  the  use 
of  inhalations  or  by  means  of  direct  applications 
in  the  form  of  sprays,  laryngeal  syringe  or 
brush.  It  need  hardly  be  pointed  out  that 
gargles  in  case  of  laryngitis  are  absolutely 
useless,  for  obvious  reasons.  So  many  different 
medicaments  have  been  used  and  suggested  as 
vapours  that  space  will  not  allow  them  to 
be  dealt  with  separately.  If  pain  is  present, 
and  it  usually  is,  the  wTiter  has  found  that 
a  menthol  vapour  is  best  suited  to  the  case,  the 
usual  formula  being — 

R    Menthol  gr.  xxv 

Spir.  Vin  Rectificat.  ad  5  i. 

Ten  to  fifteen  drops  of  this  solution  are  added  to 
half  a  pint  of  water  at  the  temperature  of  140°  F. 
(boiling  water  must  not  be  used),  this  is  placed 
in  a  large  cup  or  finger-bowl,  which  the  patient 
holds  in  the  lap  while  the  steam  is  inhaled 
through  the  nose  and  mouth  deeply  into  the 
chest  for  three  minutes.  The  menthol  vapour 
is  so  volatile  that  the  inhalation  should  be  used 
at  once.  The  strength  of  the  vapour  can  be 
regulated  at  will  by  the  patient  by  either 
depressing  or  raising  the  bowl  to  weaken  or 
strengthen  the  effects  of  the  vapour.  Another 
method  is  to  place  a  piece  of  notepaper  on  the 
rim  of  the  bowl,  \Wth  a  small  perforation  made 
in  the  centre  with  the  finger  or  pencil.  Vapour 
will  then  curl  out  of  this  like  smoke  through 
a  chimney,  and  it  can  be  dealt  with  by  the 
patient  at- his  convenience.  This  inhalation 
is  too  strong  to  enable  the  vapour  to  be  inhaled 
by  placing  the  mouth  encircled  by  a  towel 
or  handkerchief  on  to  the  jug  in  the  way  usually 
adopted  with  other  inhalations.     Vapor  benzoin 


CO.  (3  i  ad  0  i),  vapor  olei  pini  silvestris  (3  i  ad 
0  i  aquae  bullient.),  which  is  a  more  stimulating 
inhalation  and  useful  in  the  later  stages,  are 
the  solutions  probably  most  comforting  to  the 
patient.  Regarding  direct  applications  to  the 
laryngeal  mucosa,  it  may  be  said  at  once  that 
applications  of  chloride  of  zinc  solution  forty 
grains  to  the  ounce,  applied  after  thoroughly 
cocainizing  the  lar3mx,  will  cut  short  an  attack 
of  acute  laryngitis.  The  solution  is  a  very 
strong  one — must  be  used  with  care,  and  the 
case  dealt  with  in  quite  an  early  stage  to  obtain 
the  desired  result;  if  this  is  not  done,  this 
treatment  had  better  not  be  employed  at  all. 
It  is  the  practice  of  the  writer  to  employ 
no  direct  applications  to  the  larjmx  in  the  acute 
stage,  with  the  exception  of  the  one  mentioned, 
and  a  solution  of  menthol  in  paroleine  (gr.  vii. 
ad  5  i)  which  is  directed  into  the  glottis  (after 
cocainizing)  by  means  of  a  metal  laryngeal 
syringe ;  directly  the  solution  enters  the  trachea 
coughing  is  set  up,  and  the  menthol  and  oil 
is  thereby  sprinkled  in  all  directions  over  the 
respiratory  tract,  and  great  relief  is  derived ; 
thirty  minims  of  the  solution  is  ample,  and  this 
may  be  repeated  in  four  hours'  time.  To  reHevo 
the  cough,  which  is  harsh  and  troublesome, 
pulv.  ipecac,  co.  gr.  v  to  gr.  x  may  be  given 
with  a  tumbler  of  hot  milk  or  a  mixture  contain- 
ing codeina  in  conjunction  with  an  acid,  e.  g. — 

R    Syr.  Codeinse  3  ss 
Acid  Nit.  dil.  ii\  v 
Syr.  Pruni  Virginiani  3  ss 
Aquam  Chlorof .  ad  5  ss 

every  three  hours. 

Later,  expectorants  in  the  form  of  chloride 
of  ammonium  (gr.  v),  carbonate  of  ammonium 
(gr.  iii),  with  ipecacuanha,  paregoric,  and 
potassium  iodide  (gr.  iv),  may  be  prescribed  if 
necessary. 

In  the  case  of  children  where,  as  mentioned 
previously,  dyspnoea  may  be  an  urgent  symp- 
tom, nothing  gives  greater  relief  than  an 
emetic,  and  here  it  may  be  stated  that  if  an 
emetic  is  essential,  the  dose  prescribed  must  be 
one  which  will  promptly  produce  the  desired 
effect.  It  is  hardly  possible  to  administer  an 
overdose  of  an  emetic  such  as  vin.  ipecacuanhse, 
for  it  is  at  once  rejected,  and  it  is  the  practice 
of  the  writer,  in  dealing  with  children,  to  order 
5  ss  of  the  vin.  ipecac,  (one  tablespoonful),  to 
be  followed  by  5  ii  of  hot  water.  He  has  seen 
instances  where  5  ss  of  vin.  ipecac,  has  been 
given  every  half -hour  for  three  hours,  and 
the  child  has  never  vomited  at  all,  indeed, 
has  been  much  the  worse  for  the  treatment ; 
and  mustard  and  water  had  to  be  administered 
before  the  desired  result  was  attained.  A 
tent-bed  is  often  desirable  for  children,  but  it 
is  unnecessary  in  the  case  of  adults. 
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The  treatment  of  chronic  laryngitis  requires 
care  and  perseverance,  and  unless  this  is  done 
energetically  the  condition  may  persist  for 
years.  If  nasal  obstruction  is  present,  this  must 
be  rectified ;  should  granular  pharyngitis  exist, 
the  granules  should  be  cauterized  or  touched 
with  chromic  acid,  or  better,  trichloracetic  acid. 
Astringents  to  the  vocal  cords  must  be  applied 
two  or  three  times  a  Aveek,  the  most  efficacious 
solutions  being  chloride  of  zinc,  commencing 
with  gr.  X  ad  5  i  and  slowly  increasing  to 
gr.  XX  or  gr.  xxx  ad  5  i ;  lactic  acid  twenty 
to  forty  per  cent.,  nitrate  of  silver  gr.  v  ad  5  i, 
or  the  patient  may  himself  use  a  laryngeal 
spray  of  chloride  of  zinc  or  lactic  acid,  and 
inhale  the  spray  from  a  suitable  aerizer  three 
times  a  day. 

As  has  been  mentioned  before,  no  treatment 
for  chronic  larjnigitis  is  really  of  any  avail  if 
the  patient  continues  using  the  voice ;  silence 
is  absolutely  necessary,  and  unless  this  is 
thoroughly  impressed  on  the  patient  by  the 
physician,  little  importance  being  attached  to 
the  casual  mention  of  it,  the  result  is  that 
the  patient  fails  to  improve.  If  the  patient 
must  speak  he  can  do  so  in  a  whisper.  The 
importance  of  this  was  first  impressed  upon  the 
writer  by  Sir  Felix  Semon,  and  he  has  never 
seen  reason  to  depart  from  this  view.  In  the 
cases  of  singers,  clergymen,  etc.,  a  complete 
rest  from  their  vocation  is  imperative. 

In  cedematous  laryngitis  the  patient  should 
be  in  bed,  a  steam-kettle  should  moisten  the 
air ;  ice  can  be  sucked  and  compresses  applied 
to  the  neck ;  intubation  or  tracheotomy  may 
be  necessary;  or  the  cedematous  epiglottis 
and  arytenoids  may  be  punctured  or  scarified 
in  order  to  deplete  the  tissues  and  relieve  tension. 
Spraying  the  larynx  with  adrenalin  and  cocaine 
may  give  temporary  relief;  but  the  reaction 
produced  after  adrenalin  chloride  has  been 
injected  or  sprayed  on  to  mucous  membranes  is 
always  considerable. 

In  perichondritis,  unless  the  case  be  tuber- 
cular, iodide  of  potassium  and  mercury  should 
be  promptly  administered ;  if  pus  forms  it  must 
be  evacuated.  In  cases  of  syphilitic  origin 
the  writer  has  seen  cases  much  benefited  by 
injections  of  "  606  "  (salvarsan).  The  immediate 
danger  in  perichondritis  is  that  the  glottis  may 
be  occluded ;  stridor  and  dyspnoea  are  invariably 
present  and  the  arytenoid  joints  may  become 
locked,  with  resulting  immobihty  of  the  cords. 
Tracheotomy  is  often  beneficial  in  that  it 
allows  the  infiltrated  parts  rest ;  the  benefit 
of  this  may  accrue  in  forty-eight  hours,  and  the 
tube  may  then  be  removed.  Syphilitic  peri- 
chondritis invariably  terminates  in  some  stenosis 
of  the  larynx,  and  this  may  be  extreme  when 
ulceration  has  occurred  with  resulting  cicatrices. 

In  dealing  with  a  case  of  croup  which,  as  has 


been  pointed  out  above,  is  clinically  often 
indistinguishable  from  diphtheria,  it  is  better 
to  run  no  risk  and  give  an  injection  of  diph- 
theria antitoxin  at  once.  This  has  often  been 
the  means  of  saving  a  child's  life.  It  must  be 
remembered  that  both  in  croup  and  diphtheria 
an  examination  of  the  larynx  may  be  made  at 
a  time  when  no  membrane  is  yet  present,  or  it 
may  have  been  coughed  up  and  not  had  time 
to  re-form.  By  the  time  a  report  has  been 
received  of  the  bacteriology  of  the  organisms 
found,  many  hours  will  have  been  lost,  if  a 
diagnosis  of  membranous  laryngitis  has  been 
made  in  error.  The  practice  should  be  to  take 
a  culture  and  give  the  antitoxin  until  the 
diagnosis  of  diphtheria  has  been  excluded. 
Intubation,  which  seems  to  have  fallen  into 
comparative  disuse  in  this  country,  is  still 
much  practised  in  these  cases  in  America  and 
on  the  Continent,  and  provided  that  suitable 
help  is  at  hand  to  replace  the  tube  in  case  it 
be  coughed  up,  it  is  safer  for  the  child  than  to 
open  the  trachea.  If  membrane  has  formed  in 
the  trachea  producing  urgent  dyspnoea,  a  low 
tracheotomy  should  be  performed. 

An  emetic  at  the  onset,  stimulants,  ammonia 
and  bark,  are  called  for,  and  later  a  mixture 
such  as — 

R  Ammon.  Garb.  gr.  i 

Tinct.  Cinchonae  Co.  TH^  xv 

Tinct.  Nucis  Vom.  tt^  i 

Syr.  Tolutan  3  ss 

Aquam  Cinnamoni  ad  5  ii 

may  be  administered  to  the  child  every  three 
hours.  H.  J.  D. 

GRANULOMATA   OF   THE   LARYNX 

Syphilis. — Congenital  Syphilis  shows  itself  in 
the  larynx  in  the  first  few  months  of  life  in  the 
form  of  the  milder  secondary  manifestations, 
and  remains  quiescent  from  the  end  of  the  first 
year  until  the  time  of  the  second  dentition  or  of 
puberty,  when  lesions  of  the  tertiary  type  are 
apt  to  appear.  Rarely,  however,  severe  forms 
occur  in  infancy  and  may  produce  stenosis; 
dysphagia  is  uncommon  in  young  children. 

Acquired  Syphilis  in  the  larynx  cannot  be 
definitely  classified  into  secondary  and  tertiary 
forms,  although,  as  a  general  rule,  the  more 
superficial  lesions  occur  early,  while  deep 
ulceration  and  definite  gummata  are  late  mani- 
festations. The  earlier  lesions  cause  but  slight 
symptoms  and  probably  often  pass  unobserved. 
Erythema  is  a  frequent  early  manifestation,  and 
may  be  distinguished  from  simple  catarrh  by 
its  dusky  colour  and  patchy  distribution. 
Condylomata  occur  as  flat  grey  patches  sur- 
rounded by  a  marked  zone  of  hypersemia,  which 
is  highly  suggestive ;  these  early  lesions  gener- 
ally  show   signs   of   having   spread   from   the 
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fauces,  and  therefore  frequently  attack  the 
lingual  surface  of  the  epiglottis,  but  they  may 
be  seen  on  any  part  of  the  larynx.  Disuse 
infiltration  causes  a  dusky  red  tumefaction, 
which  may  break  down  with  the  formation  of 
superficial  ulcers ;  any  part  of  the  larynx  may 
be  affected,  but,  on  the  whole,  syphilis,  in  con- 
tradistinction to  tuberculosis,  attacks  the  an- 
terior parts,  the  epiglottis,  especially  its  lingual 
aspect,  and  the  anterior  half  of  the  glottis. 
Gumma  is  somewhat  rare,  attacks  the  lateral 
wall,  epiglottis  or  arytenoid  region,  and  is 
usually  associated  with  diffuse  infiltration;  it 
forms  a  single,  asymmetrical,  solid,  round  red 
mass,  which  tends  to  break  down  rapidly.  The 
superficial  tdcer  has  a  smooth,  flat  base  and  a 
sharply-cut  margin  surrounded  by  a  well- 
marked  zone  of  hypersemia.  The  deep  ulcer 
results  from  disintegration  of  a  gumma  and  has 
a  thick,  solid  base,  covered  by  greyish-yellow 
necrotic  tissue,  and  a  sharply-defined  edge. 
Sprouting  granulations  and  papillary  outgrowths 
may  also  be  seen,  and  perichondritis,  with  sub- 
sequent necrosis  of  cartilage,  is  an  occasional 
complication  of  severe  cases.  There  is  a 
tendency  to  the  formation  of  dense  cicatrices, 
of  which  the  most  characteristic  results  are 
deformity  of  the  epiglottis  and  stenosis  in  the 
region  of  the  glottis,  especially  at  the  anterior 
commissure. 

Of  symptoms,  hoarseness  is  the  most  common, 
and  the  typical  raucous  voice  is  highly  character- 
istic. Dyspnoea  results  from  gummatous  infil- 
tration, from  fixation  of  the  cords,  and,  most 
often,  from  the  contraction  of  cicatrices. 
Dysphagia  is  less  marked  than  in  similar  lesions 
due  to  cancer  or  tuberculosis,  but  at  times  a 
gumma  at  the  upper  aperture  causes  extreme 
pain  on  deglutition. 

The  diagnosis  is  aided  by  certain  general 
characters ;  the  firm,  dusky  appearance,  the 
predilection  for  the  anterior  half  of  the  larjmx, 
the  raucous  voice,  the  signs  of  syphilis  or  scars 
elsewhere,  particularly  on  the  fauces,  the  ten- 
dency to  scarring  and,  in  early  lesions,  the 
indolent  swelling  of  the  cervical  glands. 

Tuberculous  infiltration,  on  the  contrary,  is  in 
general  pale  and  semi-translucent  and  affects 
principally  the  posterior  regions  of  the  larynx ; 
at  the  upper  aperture  it  is  smooth,  regular  and 
symmetrical,  while  syphilitic  lesions  are  nodular 
and  irregular.  Tuberculous  ulcers  are  super- 
ficial and  ill-defined,  with  pale,  granulating 
base  and  no  hypersemic  margin.  The  voice  of 
tuberculous  laryngitis  is  weak  and  effortless, 
with  a  marked  tendency  to  aphonia. 

Epithelioma  does  not  appear  or  break  down 
so  quickly  as  a  gumma,  and  an  epitheliomatous 
ulcer  has  thick,  everted  edges  and  a  bossy  and 
nodular  base;  secondary  involvement  of  the 
cervical  glands  may  also  be  present.     In  doubt- 


ful cases  iodide  of  potassium  should  be  given  in 
large  doses,  but  it  must  be  remembered  that  the 
symptoms  of  cancer  are  often  temporarily 
improved  by  this  drug. 

The  treatment  is  that  of  syphilis  elsewhere; 
in  the  tertiary  forms  both  mercury  and  iodides 
should  be  administered.  Severe  cases  call  for 
the  promptest  treatment,  for  if  a  large  gumma 
break  down,  or  if  perichondritis  ensue,  a  danger- 
ous and  intractable  stenosis  wiJl  result.  The 
author  has  had  good  results  in  such  cases  from 
the  intramuscular  injection  of  a  soluble  salt  of 
mercury,  of  which  the  following  is  efficient  and 
relatively  painless :  mercuric  benzoate  1 ,  sodium 
benzoate  2^,  sodium  chloride  |,  water  to  100 
parts,  in  doses  of  30  to  50  minims  every  other 
day ;  intravenous  injection  of  salvarsan  is  now, 
however,  to  be  preferred.  Beyond  careful 
attention  to  oral  hygiene,  local  treatment  is 
rarely  necessary.  Cicatricial  stenosis  calls  for 
tracheotomy  and  subsequent  dilatation  when 
all  signs  of  active  disease  have  disappeared. 

Tuberculosis. — In  the  larynx  tuberculosis  is 
nearly  always  the  result  of  infection  conveyed 
from  the  sputum  through  the  laryngeal  mucosa. 
There  are  a  few  proved  cases  on  record  of 
primary  laryngeal  disease,  and  a  few  more  where 
infection  has  occurred  from  some  such  lesion 
as  otitis  media,  but  the  vast  majority  of  cases 
are  secondary  to  pulmonary  phthisis.  The 
infection  most  often  takes  place  near  the  vocal 
process,  and  thence  slowly  invades  the  rest  of 
the  larynx ;  the  cartilage  is  very  near  the  sur- 
face at  this  point  and  is  frequently  involved,  a 
deep  triangular  ulcer  on  the  inner  face  of  the 
arytenoid  is  in  consequence  a  common  lesion. 
The  affection  invades  the  cords  from  behind 
forwards,  so  that  the  posterior  parts  are  the 
more  frequently  and  severely  affected;  the 
disease  takes  the  form  of  a  granular  infiltration 
or  of  ulceration,  the  latter  often  extending  in  a 
linear  form  along  the  free  margin  of  the  cord, 
exposing  its  fibres  and  producing  an  appear- 
ance of  cleavage.  Sprouting  granulations  are 
common  in  the  posterior  commissure,  and  are 
soft  in  appearance,  irregular  and  asymmetrical. 
The  upper  aperture  is  rarely  invaded  until  the 
lumen  has  been  extensively  affected;  the 
arytenoids  are  first  attacked,  and  the  infiltration 
extends  thence  along  the  aryteno-epiglottic 
folds  to  the  epiglottis.  As  the  arytenoid  sub- 
mucous tissue  is  plentiful,  the  infiltration  usually 
attains  massive  proportions  without  causing 
ulceration,  and  thus  produces  the  typical 
symmetrical  flask-shaped  swellings  of  pale 
colour  and  semi-translucent  appearance.  The 
epiglottis  is  converted  into  a  round  sausage- 
shaped  swelling,  but  ulceration  occurs  sooner 
here  and  begins  on  the  laryngeal  aspect.  There 
is  a  chronic  form  of  laryngeal  tuberculosis,  asso- 
ciated with  very  chronic   pulmonary  disease. 
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which  the  writer  describes  as  "lupoid,"  in 
which  the  epiglottis  is  attacked  first  and  is 
slowly  eaten  away  by  a  nodular  infiltration  and 
ulceration,  and  in  which  pain,  usually  so  severe 
in  epiglottic  tuberculosis,  is  conspicuous  by  its 
absence.  With  the  exception  of  this  form, 
infiltration  of  the  upper  aperture  is  of  more 
serious  import  than  disease  of  the  laryngeal 
lumen,  for  the  actual  amount  of  tuberculous 
tissue  is  far  greater  and,  by  reason  of  its  situa- 
tion, it  causes  the  dysphagia  which  so  rapidly 
reduces  the  patient's  strength. 

Symptoms. — Hoarseness  occurs  early  and  is 
of  a  characteristic  kmd,  the  voice  being  weak 
and  effortless,  with  a  marked  tendency  to 
aphonia.  Difficulty  in  swallowing  is  of  three 
kinds  :  from  pain,  obstruction  and  entrance  of 
food  into  the  larynx.  The  last  occurs  in 
advanced  disease,  when  the  upper  aperture  is 
rigid  from  infiltration ;  true  obstruction  is  rare, 
but  painful  deglutition  is  only  too  common, 
and  in  arytenoid  disease  is  often  most  marked 
when  swallowing  fluids.  Obstructive  dyspnoea, 
though  rare,  occurs  occasionally  from  excessive 
infiltration  at  the  upper  aperture. 

Diagnosis. — Signs  of  pulmonary  disease  are 
important,  but  tuberculous  larjmgitis  must  not 
be  diagnosed  in  every  phthisical  patient  who  is 
hoarse.  The  writer  has  seen  a  number  of 
syphilitic  lesions  in  the  larynges  of  consumptive 
patients,  and  such  persons  are  peculiarly  liable 
to  simple  laryngeal  catarrh  and  to  functional 
aphonia.  Characteristic  of  tuberculous  disease 
are  the  soft,  translucent  appearance  of  the 
infiltration,  the  pale,  ill-defined  margins  of  the 
ulceration,  the  predilection  for  the  posterior 
half  of  the  larynx,  and  the  weak  aphonic  voice. 
The  appearance  of  any  granular  infiltration  or 
ulceration,  or  the  unilateral  affection  of  one 
cord,  wiU  serve  to  distinguish  the  disease  from 
simple  catarrh.  It  is  not  strictly  true  that 
pallor  is  characteristic,  for  though  many  lesions, 
especially  on  the  arytenoids,  are  pale,  others 
are  deeply  congested,  and  pallor  of  the  fauces 
and  unaffected  parts  of  the  larynx  depends 
entirely  on  the  degree  of  general  anaemia. 

Treatment. — Above  all  it  must  be  remembered 
that  tuberculous  laryngitis  is  but  a  complication 
of  pulmonary  phthisis.  Open-air  treatment  is 
of  the  greatest  value  in  the  treatment  of  the 
throat  lesion,  but  dusty  and  windy  climates  are 
unsuitable,  and  cases  with  advanced  laryngeal 
disease  should  not  be  sent  to  the  high-level 
resorts  of  Switzerland.  Complete  silence  over 
a  period  of  months  is  often  very  helpful,  but  is 
a  depressing  measure  which  should  not  be 
insisted  on  in  hopeless  cases. 

Local  treatment  is  both  active  and  palliative ; 
the  former  must  only  be  undertaken  when  there 
is  a  good  hope  of  producing  arrest  or  marked 
improvement,   or   with   the   definite   object   of 


relieving  dysphagia.  Active  measures  consist 
in  the  rubbing-in  of  pigments,  such  as  lactic 
acid,^  for  superficial  lesions,  the  galvano-cautery 
for  localised  disease,  the  curette  for  sprouting 
granulations  and  interarytenoid  ulceration,  and 
the  punch-forceps  to  remove  massive  infiltration 
at  the  upper  aperture.  It  is  in  deciding  on  the 
advisability  of  such  treatment  that  the  greatest 
difficulty  and  need  of  experience  is  encountered, 
and  before  instituting  such  measures  the  progress 
of  the  patient,  his  temperature  and  weight  over 
a  period  of  several  weeks,  should  be  olsserved ; 
it  need  only  be  said  here  that,  in  suitable 
cases,  great  improvement  can  be  obtained  and 
complete  local  healing  is  not  uncommon.  Of 
palliative  measures  steam-inhalations  containing 
Friar's  balsam  and  oily  solutions  of  menthol  in 
a  nebulizer  are  helpful.  When  dysphagia  is 
present  a  bland  and  unirritating  diet  is  essential ; 
soft  solids  are  better  borne  than  fluids.  The 
latter  can  often  be  gulped  when  they  cannot  be 
sipped,  and  a  good  method  is  for  the  patient  to 
lie  prone  and  suck  his  drink  through  a  straw 
from  a  vessel  held  below  the  level  of  his  head ; 
when  fluid  enters  the  larynx,  he  should  lie  on 
his  back  with  the  head  extended  and  take  the 
fluid  through  a  rubber  tube  or  from  an  infant's 
bottle.  Of  local  anodynes,  cocaine  and  morphia 
are  of  little  use,  and  should  at  least  be  reserved 
to  the  last ;  the  latter  may  then  be  necessary 
as  a  h3rpodermic  injection.  Orthoform  and 
anaesthesin  are  the  most  valuable  local  anodvnes, 
and  may  be  used  separately  or  together;  they 
are  non-toxic  insoluble  powders  and  are  given 
as  an  insufflation  a  quarter  of  an  hour  before 
food ;  the  patient  can  readily  learn  to  draw  the 
powder  into  his  larynx  through  a  glass  tube. 
When  dysphagia  is  extreme,  the  greatest  and 
most  speedy  relief  is  afforded  by  removal  of  a 
small  portion  of  the  infiltrated  arytenoid  with 
punch-forceps,  or  by  excision  of  the  epiglottis 
if  this  be  the  source  of  the  pain.  This  small 
operation  can  be  very  rapidly  performed  under 
cocaine,  produces  instant  relief,  reduces  the 
swelling  and,  in  the  writer's  experience,  never 
aggravates  the  disease.  The  injection  of  eighty 
per  cent,  alcohol  into  the  superior  larjaigeal 
nerve  at  the  side  of  the  thyro-hyoid  space  has 
lately  been  employed  with  good,  though  not 
permanent,  relief  of  the  pain. 

Lupus. — Lupus  of  the  larynx,  usually  associ- 
ated Avith  lupus  of  the  nares  and  fauces,  is  a  not 
uncommon  accompaniment  of  the  cutaneous 
disease.  It  attacks  the  epiglottis  first  and 
spreads  thence  into  the  laryngeal  lumen.  It 
appears  in  the  form  of  a  firm  brownish-red  or 
pink  nodular  infiltration  and  a  slow  serpiginous 
ulceration   which,   on  healing,   leaves   a  dense 

^  The  writer  prefers  the  following  mixtiire,  recom- 
mended by  Lake  :  Lactic  acid  50,  phenol  10,  formalin 
7,  water  to  100  parts. 
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scar-tissue  liable,  in  severe  cases,  to  produce 
stenosis.  It  doubtless  often  passes  unobserved, 
as  symptoms  are  remarkably  absent ;  there  is 
no  pain,  hoarseness  is  only  present  when  the 
neighbourhood  of  the  cords  is  affected,  and 
dyspnoea  only  as  the  result  of  severe  cicatricial 
contraction. 

The  disease  tends  to  improve  under  general 
constitutional  treatment,  an  open-air  regime, 
cod-liver  oil  and,  especially,  arsenic  in  full  doses. 
Local  measures  may  well  be  withheld  while 
improvement  is  continuing  under  these 
measures.  The  galvano-cautery  is  of  great 
value  in  the  treatment  of  any  localised  patches 
which  remain,  and  frictions  with  lactic  acid,  as 
above,  arc  to  be  recommended  for  the  treatment 
of  more  extensive  disease.  H.  B. 

TUMOURS    OF   THE   LARYNX 

Innocent  Tumours. — The  common  innocent 
tumour  of  the  larynx  is  inflammatory  in  nature 
and  the  result  of  irritation.  It  grows  on  the 
centre  of  the  true  vocal  cord,  that  is,  at  the 
junction  of  the  anterior  and  middle  thirds  of 
the  glottis,  for  the  posterior  third  of  the  glottis 
is  formed  by  the  arytenoid  cartilages.  The 
smallest  growth  found  in  this  situation  is  the 
so-called  "  singer's  nodule,"  which  is  formed  by 
aheaping-up  of  the  epithelium  and  subepithelial 
tissues,  and  may  be  classified  either  among 
tumours  or  as  a  form  of  pachydermia  lar3mgis. 
There  is  no  doubt  that  the  other  innocent 
neoplasms  occurring  at  the  centre  of  the  vocal 
cord  are,  in  the  majority  of  cases,  merely 
further  developments  of  this  simple  inflamma- 
tory nodule.  If  the  growth  be  chiefly  in  the 
subepithelial  tissue,  a  fibroma  results,  and  may 
by  degeneration  become  a  ct/st  or  a  myxoma, 
while  a  papilloma  is  caused  by  an  increase  of 
the  epithelial  cells  with  but  a  scanty  growth 
of  connective  tissue.  All  benign  laryngeal 
tumours,  however,  are  not  caused  in  this  way, 
for  some  occur  in  early  infancy  and  some  on 
parts  of  the  larjnix  not  apparently  subject  to 
irritation.  The  etiology  of  these  is  obscure; 
some,  especially  those  found  at  the  anterior 
commissure,  may  be  formed  in  developmental 
remnants. 

Singer's  Nodules  occur  on  the  cords  of  those 
whose  occupation  involves  prolonged  use  of 
the  voice.  In  spite  of  their  name,  they  are 
seldom  found  in  well-trained  singers,  for  tliey 
are  due  to  faulty  production,  rather  than  to 
over-use  of  the  voice,  and  are  especially  common 
in  female  school-teachers.  The  ordinary  causes 
of  laryngitis  are  additional  factors,  especially 
nasal  obstruction,  which  interferes  with  correct 
voice-production,  while  the  chalk  from  the 
blackboard  is  a  predisposing  cause  in  teachers. 
The  laryngoscope  shows  a  tiny  swelling,  either 


'  pink  in  colour  or  standing  out  white  against 
the  reddened  vocal  cord,  for  some  degree  of 
j  laryngitis  is  usually  present;  on  the  opposite 
cord  there  may  be  a  similar  nodule,  or  merely 
an  area  of  injection.  The  growth  occurs  on 
the  middle  of  the  cord  because  this  is  the  site 
of  the  maximum  vibration,  and  therefore  of 
the  greatest  irritation,  should  swelling  of  the 
cords  bring  them  into  contact  during  phonation. 
Similar  nodules,  symmetically  placed  on  each 
cord,  are,  as  a  rarity,  found  in  young  children  ; 
they  are  probably  developmental  in  origin,  and 
tend  to  disappear  as  the  child  grows  older. 

Multiple  papillomata,  rare  in  adults,  are  an 
important  affection  of  childhood ;  they  grow 
on  any  part  of  the  larynx,  may  fill  the  lumen 
with  a  cauliflower-like  mass  of  growth,  extend 
to  the  subglottic  region,  and  even  invade  the 
trachea.  These  growths  usually  come  under 
observation  between  the  ages  of  twelve  months 
and  five  years,  and  tend  to  recur  persistently 
after  removal ;  this  tendency,  however,  varies 
much  in  different  cases,  diminishes  as  the  child 
grows  older,  and  usually  disappears  at  puberty. 

Angeiomata  occur,  as  a  rarity,  in  the  form  of 
a  flat  nsevous  patch  or  a  raised  purple  tumour 
on  the  vocal  cords  or  on  any  part  of  the  larynx. 

Cysts  are  also  uncommon  in  the  larynx ; 
the  larger  ones  usually  occupy  the  edge  or 
lingual  surface  of  the  epiglottis;  as  already 
mentioned,  the  small  growths  on  the  centre  of 
a  vocal  cord  are  sometimes  found  to  be  cystic. 

Symptoms. — The  only  common  effect  of  these 
benign  laryngeal  neoplasms  is  a  disturbance 
of  the  voice  ranging  from  slight  huskiness  to 
complete  aphonia,  according  to  the  size  and 
position  of  the  growth ;  a  tumour  situated  well 
away  from  the  glottis  need  cause  no  symptom 
whatever.  Dyspnoea  ensues  if  the  growths 
are  so  large  as  to  obstruct  the  air-way,  but 
is  often  remarkably  slight  if  the  growth  of 
the  tumour  has  been  slow ;  it  is  a  frequent  and 
serious  symptom  of  multiple  papillomata  of 
children,  and  is  then  subject  to  exacerbations 
due  to  spasm  of  the  cords.  Angeiomata  are 
apt  to  bleed,  and  may,  indeed,  be  the  source  of 
serious  haemorrhage. 

The  diagnosis  is  usually  easy  on  inspection, 
but  it  should  be  remembered  that  a  small 
growth  near  the  anterior  commissure  is  easily 
overlooked.  Inspection  of  the  larynx  is  difficult 
in  young  children,  but  is  nearly  always  possible 
if  the  child  be  rolled  in  a  blanket  and  firmly  held 
in  the  nurse's  lap  while  the  tongue  is  controlled 
by  Escat's  epiglottis-tractor.  The  little  globule 
of  mucus  which  often  appears  at  the  centre  of 
the  cord  during  phonation  in  cases  of  lar;yT^gitis 
may  be  mistaken  for  a  nodule,  but  it  disappears 
after  coughing.  The  outgrowths  of  tubercu- 
lous or  syphilitic  laryngitis  are  nearly  always 
accompanied  by  infiltration  of  other  parts  of 
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the  larynx  and  signs  of  the  disease  elsewhere; 
but  the  rare  tuberculoma  may  exactly  imitate 
a  simple  tumour  of  the  cord,  and  can  only  be 
distinguished  by  the  microscope,  which  should 
therefore  always  be  employed  to  examine  these 
growths  after  their  removal.  The  diagnosis 
from  malignant  tumours  is  discussed  under 
that  heading. 

Treatment.— Tumours  situated  away  from 
the  glottis  and  causing  no  symptoms  may  well 
be  left  untouched.  Angeiomata  also  should 
be  left  alone ;  if  haemorrhage  occur  the  bleeding 
point  should  be  touched  with  the  cautery; 
wide  removal  by  thyrotomy  is  indicated  by 
severe  and  repeated  haemorrhage.  Cysts  on 
the  upper  aperture  are  treated  by  making  a 
large  hole  in  the  wall  with  punch-forceps  or 
cauterj^,  for  simple  incision  is  of  no  avail. 

Singer's  nodules  and  tiny  tumours  on  the 
vocal  cords  will  often  disappear  after  the 
removal  of  every  source  of  irritation.  Abso- 
lute silence  is  the  first  essential,  and  may  have 
to  be  maintained  for  several  months.  With  a 
view  to  preventing  recurrence,  careful  attention 
should  be  paid  to  correct  production  of  the 
voice  and  to  the  treatment  of  any  nasal  obstruc- 
tion or  discharge.  Dust  is  harmful,  and  black- 
board chalk  must  be  avoided  by  the  substitution 
of  a  damp  sponge  for  the  usual  dry  duster. 

Larger  growths  and  those  which  fail  to 
disappear  under  this  treatment  call  for  removal. 
The  smallest  sessile  singer's  nodules  are  best 
treated  with,  the  galvano-cautery ;  it  must  be 
applied  very  lightly,  with  a  fine  point,  lest  too 
much  be  done  and  a  depression  result.  Other 
tumours  are  removed  with  forceps,  which  should 
have  sharp  cup-shaped  ends  to  work  cleanly 
without  tearing.  Two  methods  are  now  in 
use :  the  indirect,  by  which  the  forceps  are 
guided  by  the  lar3nigoscopic  mirror,  and  the 
direct,  by  which  a  direct  view  is  obtained 
through  a  straight,  electrically-illuminated  tube 
passed  into  the  larynx.  The  former  is  still 
the  best  method  for  ordinary  cases,  as  it  involves 
less  discomfort  to  the  patient  and  is  equally 
safe  in  expert  hands;  the  latter  is  useful  in 
difficult  cases,  for  subglottic  growths,  in  very 
nervous  patients  for  whom  general  anaesthesia 
is  required,  and  is  invaluable  for  the  removal 
of  multiple  papillomata  in  children.  The 
direct  method  has  revolutionized  the  treatment 
of  these  difficult  cases,  for  the  growths  can  now 
be  removed  from  the  3'oungest  child  under 
general  anaesthesia  in  the  recumbent  position 
and  with  the  minimum  of  danger.  Thyrotomy 
is  unjustifiable  in  these  cases,  but  when  dyspnoea 
is  severe  a  preliminary  tracheotomy  is  advisable 
and  often  urgently  required.  The  internal 
administration  of  calcined  magnesia  (MgO)  has 
been  followed  by  the  gradual  disappearance  of 
these  multiple  papillomata,  and  is  worthy  of 


trial;  a  suitable  dose  for  a  child  of  six  years 
is  twenty-five  grains  three  times  a  day. 

The  after-treatment  of  growths  on  the  vocal 
cord  is  conducted  on  the  lines  described  under 
the  non-operative  treatment  of  small  nodules. 
Absolute  silence  should  be  maintained  for  two 
or  three  weeks,  or  for  longer  if  thickening  or 
congestion  persist.  Improper  voice-production, 
nasal  obstruction  and  any  other  possible  sources 
of  irritation  must  be  excluded.  Any  small 
recurrence  may  be  treated  with  the  galvano- 
cautery  or  by  daily  application  of  a  chemical 
caustic,  of  which  perhaps  the  best  is  a  solution 
of  salicylic  acid  in  ninety  per  cent,  alcohol, 
increasing  the  strength  gradually  from  one  to 
six  or  eight  per  cent. 

Malignant  Tumours. — Malignant  disease  affects 
the  larynx  as  a  primary  growth  or  by  ex- 
tension from  neighbouring  parts;  metastatic 
growths  do  not  occur.  Spheroidal-cell  carci- 
noma and  sarcoma  are  both  extremely  rare; 
epithelioma  is  the  only  common  form  of  malig- 
nant neoplasm  in  this  organ.  Larjnigeal  cancer 
is  usually  classified,  according  to  its  situation, 
into  intrinsic  and  extrinsic.  Intrinsic  cancers 
are  those  which  occur  within  the  cavity  of  the 
larynx,  on  the  vocal  cords,  ventricular  bands, 
ventricles,  posterior  commissure  and  subglottic 
region ;  the  extrinsic  tumours  attack  parts  of 
the  upper  aperture,  such  as  the  epiglottis  and 
the  outer  surface  of  the  laryngeal  walls;  a 
frequent  site  is  on  the  back  of  the  cricoid  plate. 
The  intrinsic  growths  are  the  less  unfavourable, 
for  they  grow  more  slowly,  invade  the  lympha- 
tic glands  comparatively  late,  and  are  more 
easily  removed;  this  is  especially  true  of 
epithelioma  of  the  vocal  cord. 

Symptoms.  —  The  only  early  symptom  is 
hoarseness.  This  cannot  be  too  frequently 
repeated,  for  failure  to  realize  this  fact  has 
too  often  meant  fatal  delay  in  inspection  of 
the  larynx  and  diagnosis.  The  impairment  of 
the  voice  is  very  great  in  proportion  to  the  size 
of  the  tumour ;  this  is  due  to  the  involvement  of 
the  deeper  structures  by  the  growth  and  is  of 
importance  in  diagnosis.  Pain  is  a  late  symp- 
tom and  occurs  spontaneously,  but  is  worse  on 
swallowing  or  speaking.  Other  symptoms  are 
obstruction  to  swallowing,  obstructive  dyspnoea, 
salivation,  foetor  and  general  cachexia. 

Diagnosis.  —  From  the  first  a  malignant 
tumour  grows  into  and  involves  the  deeper 
structures,  and  this  gives  it  its  distinctive 
characters.  Thus  a  malignant  growth  is  not 
completely  pedunculated,  it  is  always  somewhat 
fixed,  there  is  often  an  area  of  tumefaction 
beyond  the  obvious  limits  of  the  tumour,  and 
there  is,  even  at  the  earliest  stage,  a  sluggish, 
delayed  movement  of  the  cord  which  is  highly 
characteristic.  An  innocent  tumour,  on  the 
other  hand,  is  pedunculated  and  freely  movable 
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on  phonation  or  on  manipulation  with  a  probe. 
The  situation  of  a  tumour  on  the  posterior 
half  of  the  glottis  is  suggestive  of  malignancy. 
A  form  of  tuberculous  infiltration  sometimes 
occurs  in  elderly  men,  limited  to  one  cord, 
which  very  closely  resembles  an  early  epithe- 
lioma, more  especially  when  examination  of 
the  chest  only  reveals  bronchitis.  Syphilis 
also  sometimes  closely  imitates  malignant 
disease,  and  in  all  doubtful  cases  a  careful 
examination  should  be  made  for  signs  of  tuber- 
culosis and  syphilis.  With  reference  to  the 
removal  of  a  portion  for  microscopical  examina- 
tion, two  cautions  are  necessary ;  it  should  only 
be  done  when  the  patient  has  consented  to 
radical  treatment,  for  the  traumatism  may  cause 
increased  rapidity  of  growth,  and  too  much 
reliance  must  not  be  placed  on  a  negative 
report,  for  the  apex  of  an  epitheliomatous  out- 
growth may  closely  resemble  an  innocent 
papilloma. 

Treatment. — Internal  operations  are  incom- 
plete and  unjustifiable  in  the  treatment  of 
malignant  disease  of  the  larynx.  Early  intrinsic 
growths  are  removed  by  thyrotomy,  and  the 
results  as  regards  recurrence  are  relatively  good. 
For  the  removal  of  more  extensive  tumours, 
excision  of  one  half  of  the  larynx  or  complete 
laryngectomy  is  necessary.  The  latter  is  the 
safer  operation,  for  the  trachea  can  be  stitched 
to  the  skin  of  the  neck  and  the  pulmonary 
tract  thus  shut  off  from  the  wound.  The 
indications  for  the  treatment  of  inoperable 
cases  are  to  keep  the  parts  clean  and  to  combat 
dysphagia.  For  the  former,  frequent  spraying 
with  antiseptic  solutions,  of  which  two  to  five 
per  cent,  resorcin  in  water  is  very  useful.  For 
the  latter,  orthoform  and  anaesthesin  are  the 
most  valuable  anodynes  in  our  possession; 
they  are  given  by  insufflation  and  may  be  used 
separately  or  together,  or  combined  with  an 
antiseptic  dusting  powder  such  as  iodol  or 
amyloform.  Cocaine  has  too  fleeting  an  action 
to  be  of  great  use  and  should  be  kept  to  the  late 
stage ;  morphine  may  be  used  as  an  insufflation 
in  doses  of  one-quarter  to  one-half  grain  diluted 
with  bismuth,  and  in  the  later  stages  should 
be  given  hypodermically  half-an-hour  before 
meals.  In  certain  cases  curetting  of  an  ulcer 
will  relieve  pain  and  lessen  fcetor.  Dyspnoea  is 
an  indication  for  tracheotomy,  and  extension 
to  the  pharynx  sometimes  renders  gastrostomy 
advisable.  H.  B. 
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Laryngeal  Paralyses 

The  larynx  is  an  organ  having  two  more 
or  less  antagonistic  functions,  phonation  and 
respiration,   the  former    being   served   by   the 


adductor  and  the  latter  by  the  abductor 
muscles.  Of  the  two,  phonation  is  the  more 
recently  acquired  and,  being  directly  controlled 
by  the  will,  has  a  well-marked  cortical  centre 
on  each  side  of  the  brain,  stimulation  of  either 
of  these  causing  adduction  of  both  vocal  cords. 
On  the  other  hand,  the  respiratory  function 
is  older,  more  vital  and  less  under  conscious 
control,  and  can  be  maintained  in  dogs  after 
ablation  of  both  cerebral  hemispheres.  In 
accordance  with  this,  functional  disturbances 
always  produce  paralysis  of  the  adductors, 
while  organic  lesions  first  paralyse  the  abductor 
muscles.  No  unilateral  lesion  above  the  bulb 
can  paralyse  the  cords,  for  they  are  controlled 
from  both  cerebral  hemispheres,  and  as  a  matter 
of  clinical  experience  the  larynx  is  not  paralysed 
in  cases  of  hemiplegia.  Finally,  a  paralysis  of 
the  adductor  muscles,  leaving  the  abductors 
intact,  being  a  functional  disturbance  and  not 
the  result  of  organic  disease,  should  be  clearly 
distinguished  from  organic  paralysis  due  to 
pathological  lesions  of  the  nerve-tract. 

Organic  Paralyses.  —  The  only  muscle  sup- 
plied by  the  superior  laryngeal  nerve  is  the  crico- 
thyroideus,  the  function  of  which  is  to  assist  in 
making  the  corresponding  cord  tense  during 
phonation;  if  it  fails  the  cord  becomes  slack 
and  wavy,  but  isolated  paralysis  of  this  muscle 
is  excessively  rare,  though  it  may  result  from 
surgical  injury,  cut  throat,  pressure  of  a 
tumour,  or  from  post-diphtheritic  neuritis. 
In  such  cases  it  is  associated  with  anaesthesia 
of  the  corresponding  half  of  the  larynx. 

The  common  form  of  organic  paralysis  affects 
the  other  muscles,  which  are  all  supplied  by 
the  recurrent  laryngeal  nerve.  One  pair  of 
muscles,  the  crico-arytenoidei  postici,  act  as 
abductors  of  the  vocal  cords ;  the  crico-aryte- 
noidei laterales  and  the  arytenoideus  are  adduc- 
tors, while  the  thyro-arytenoidei  are  tensors  of 
the  cords  during  phonation. 

In  the  healthy  larynx  the  edges  of  the  cords 
on  phonation  are  straight,  parallel  and  almost 
in  contact ;  on  deep  inspiration  they  are  widely 
abducted.  During  quiet  breathing  there  is 
Kttle  movement,  and  the  width  of  the  glottis, 
about  13"5  mm.  in  the  adult  man,  is  maintained 
by  a  tonic  action  of  the  abductors,  for  the 
"  cadaveric  position  "  assumed  after  death  or 
complete  paralysis  is  much  narrower  and  only 
averages  5  mm.  In  any  gradually  progressive 
lesion  of  the  nerve-path  the  muscles  become 
paralysed  in  a  certain  definite  order,  the  enuncia- 
tion of  which  is  known  as  "  Semon's  law."  The 
abductor  fails  first  and  may  be  for  an  indefinite 
time  the  only  muscle  affected ;  then  the  thyro- 
arytenoideus  becomes  paralysed  and  finally  the 
crico-arytenoideus  lateralis. 

Wlien  Abductor  Paralysis  has  occurred  the 
affected  cord  lies  in  the  middle  fine.     During 
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phonation  the  sound  cord  is  adducted  to  meet 
it  and  the  larynx  appears  normal ;  but  on 
inspiration  the  paralysed  arytenoid  remains 
motionless,  while  the  sound  one  is  draAvn  out- 
wards and  backAvards  behind  the  level  of  its 
fellow,  so  that  the  paralysed  cord  appears  the 
shorter. 

There  is  no  alteration  of  the  voice;    as  the 


Fig.  1. 

I.    Left  abductor  paralysis  :  inspiration. 
II.  Left  abductor  paralysis  :  phonation. 

III.  Left  total  recurrent  paralysis  :  inspiration. 

IV.  Left  total  recurrent  paralysis  :  phonation. 
Paralyses  of  the  recurrent  laryngeal  nerve.     (From  the 

Lancet,  June  3,  1905.) 

maximum  available  aperture  is  reduced  by 
half,  there  will  be  some  dyspnoea  on  exertion, 
but  there  is  no  obstruction  to  quiet  breath- 
ing except  in  children.  Unilateral  abductor 
paralysis,  therefore,  causes  no  obvious  symptoms 
and  can  be  detected  only  by  inspection. 

When  the  thyro-arytenoideus  muscle  fails 
the  edge  of  the  cord  is  no  longer  straight  on 
phonation,  and  the  cord  itself  appears  rounder 
and  narrower.  The  voice  now  becomes  husky 
and  may  possess  a  peculiar  "  diphonic  " 
character  in  which  two  distinct  tones  can  be 
detected. 

Finally,  when  total  Recurrent 
occurred,  the  cord  assumes  the 
position  somewhere  between  the  middle  line 
and  the  normal  position  of  rest.  On  phonation 
the  sound  arytenoid  crosses  the  middle  line  and 
pushes  the  paralysed  cartilage  aside ;  this  helps 
to  distinguish  true  paralysis  from  fixation,  with 
the  reservation  that  the  paralysed  cartilage 
sometimes  becomes  fixed  when  the  affection  is 
of  very  long  standing.  The  paralysed  arytenoid 
sometimes  drops  forwards,  exposing  its  broad 


Paralysis  has 
'  cadaveric  " 


posterior  surface  to  view  and  producing  a 
pecuHar  appearance  which  may  be  mistaken 
for  a  tumefaction. 

In  cases  of  Bilateral  Abductor  Paralysis 
dyspnoea  is  a  marked  symptom;  it  is  inspira- 
tory, accompanied  by  stridor,  and  subject  to 
severe  paroxysmal  exacerbations,  which  may 
occur  at  any  time,  even  during  sleep.  For  this 
reason  a  precautionary  tracheotomy  should  be 
performed  and  a  fenestrated  tube  inserted, 
provided  with  a  plug  which  can  be  quickly 
removed  when  dyspnoea  becomes  urgent,  and 
which  should  always  be  taken  out  before  sleep. 
The  voice  is  quite  good,  but  breathless.  If  the 
case  progresses  to  a  complete  recurrent  paralysis, 
the  severe  dyspnoea  passes  off,  but  aphonia 
results  and  both  cords  lie  motionless  in  the 
cadaveric  position. 

Etiology.  A  knowledge  of  the  causation  of 
these  paralyses  is  important,  for  paralysis  of  a 
vocal  cord  is  a  valuable  diagnostic  physical 
sign  in  general  medicine.  The  lesion  may  be 
situated  (1)  in  the  medulla,  (2)  at  the  base  of 
the  skull,  (3)  in  the  vagus,  or  (4)  in  the  recurrent 
laryngeal  nerve.  In  cases  of  paralysis  from 
intracranial  disease  neighbouring  nuclei  or 
nerves  are  liable  to  be  involved ;  thus  paralysis 
of  the  same  side  of  the  palate,  or  persistent 
frequency  of  the  pulse,  points  to  involvement  of 
other  vagal  neurons,  and  the  rare  association 
of  paralysis  of  the  cord,  palate,  sterno-mastoid 
and  trapezius  is  due  to  a  lesion  of  the  bulbar  and 
spinal -accessory  roots. 

Of  central  causes,  tabes  dorsahs  is  the  most 
frequent,  and  is  so  common  that  it  should  be 
thought  of  first  in  cases  of  uncertain  origin; 
other  laryngeal  neuroses  also  occur  in  tabes, 
spasm  or  the  so-called  "  laryngeal  crisis," 
anaesthesia  and  parsesthesia.  The  paralysis 
may  be  unilateral  or  bilateral,  and  may  occur 
at  a  very  early  stage  of  the  disease.  Paralysis 
also  occurs  in  general  paralysis,  syphilitic 
nuclear  disease,  gummata  at  the  base  of  the 
brain  and  pachymeningitis ;  in  these  latter  the 
oculo-motor  muscles  are  often  involved.  In 
bulbar  paralysis  laryngeal  palsy  is  the  rule,  but 
generally  occurs  late. 

Peripheral  causes  include  neuritis,  especially 
from  diphtheria,  less  often  from  other  infective 
fevers,  and  from  lead,  arsenic  and  alcohol. 
One  may  mention  here  the  "  myopathic " 
palsies,  Avhere  the  posticus  muscle  has  been 
injured  by  an  oesophageal  bougie  or  foreign  body, 
or  involved  in  a  cancerous  or  other  infiltration. 
Peripheral  paralyses  are,  however,  usually  due 
to  compression,  most  frequently  of  the  recurrent 
laryngeal  nerve;  the  commonest  causes  are  (1) 
aneurysm,  (2)  enlarged  glands  and  (3)  cancer  of 
the  oesophagus.  Rarer  causes  are  mediastinal 
growths,  pulmonary  tubercle  at  the  apex  of  the 
right  lung,  a  rapidly  growing  goitre  which  need 
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not  be  malignant,  cancer  of  the  lung,  pleurisy 
And  massive  pericardial  effusion.  The  left  cord 
is  naturally  by  far  the  most  frequently  affected ; 
bilateral  palsies  are  most  often  due  to  nuclear 
disease,  when  the  cause  is  peripheral  it  is  usually 
oesophageal  cancer  or  goitre. 

The  prognosis  depends  on  the  cause  and  is 
usually  serious,  but  not  necessarily,  for  paralysis 
may  be  due  to  some  such  trival  lesion  as  a 
^fibrosed  bronchial  gland. 

Functional  Paralysis.  —  Paralysis  of  the 
phonatory  function,  that  is  of  the  adductor 
muscles,  is  a  common  manifestation  of  hysteria ; 
in  such  cases  the  paralysis  is  often  very  com- 
plete, the  onset  and  recovery  sudden,  and  there 
may  even  be  inability  to  whisper;  often  the 
cough  is  not  aphonic.  It  should,  however,  be 
clearly  borne  in  mind  that  the  majority  of 
cases  are  not  hysterical;  anything  which  adds 
to  the  effort  of  phonation,  such  as  laryngeal 
catarrh  or  constitutional  debility,  predisposes 
to  this  affection,  which  is  characteristic  rather 
of  "  loss  of  tone "  than  of  hysteria.  An 
anaemic  woman  loses  her  voice  with  every 
trivial  catarrh,  whilst  a  navvy  can  still  phonate 
although  suffering  from  far  more  serious 
laryngeal    disease ;      and    the    weak    aphonic 


Fig.  2. 
V.  Paresis  of  all  the  adductors. 
VI.   Arytenoideus  unaffected. 
VII.   Paresis  of  the  thyro-arytenoideus. 
VIII.  Paralysis  of  the  arytenoideus  only. 
All  during  attempted  phonation.     Functional  para- 
lyses.    (From  the  Lancet,  June  3,  1905.) 

speech  of  a  consumptive  patient  is  in  marked 
contrast  to  the  raucous  voice  of  the  syphilitic. 
The  paralysis  is  always  bilateral  and  is  rarely 
complete,  usually  amounting  only  to  an  im- 
perfect apposition  of  the  cords.  The  three  sets 
of  adductor  muscles,  the  thyro-arytenoidei,  the 


crico-arytenoidei  laterales  and  the  arytenoideus, 
may  be  affected  separately  or  all  together; 
the  arytenoideus  may  escape,  or  the  thyro- 
arytenoidei  alone  be  paralysed ;  the  aryte- 
noideus is  seldom  affected  alone. 

Treatment.  Attention  must  be  paid  to  the 
general  health,  and  to  the  nervous  system  in 
hysterical  cases ;  laryngitis  must  be  appro- 
priately treated,  together  with  any  concomitant 
pharyngitis,  and  especially  nasal  obstruction. 
Particular  attention  must  be  given  to  correct 
voice  production  and  to  the  action  of  tlie 
respiratory  muscles,  as  many  of  these  patients 
try  to  phonate  with  the  chest  emptied  of  air ;  a 
few  good  lessons  in  production  of  the  voice  are 
of  lasting  value.  Any  local  stimulation  of  the 
larynx  will  usually  restore  the  voice  for  a 
time ;  but  such  measures  alone  have  generally 
but  a  temporary  effect,  and  the  larynx  soon 
becomes  tolerant  of  and  irresponsive  to  them. 
Of  local  applications  chloride  of  zinc,  twenty 
grains  to  the  ounce,  the  faradic  current  exter- 
nally across  the  larynx,  or  with  one  electrode 
applied  internally  to  the  cords,  form  a  series 
of  increasing  potency.  Suggestion  should  be 
made  use  of,  the  patient  being  assured  that  the 
appHcation  will  restore  the  voice,  and  being 
made  to  count  aloud  on  a  full  inspiration  imme- 
diately after  the  application. 

Spasmodic  Affections 

Glottic  Spasm  is  most  often  the  result  of : 
(1)  local  irritation,  by  foreign  bodies,  instru- 
mentation, neoplasms  or  inflammatory  con- 
ditions ;  (2)  irritation  of  the  recurrent  laryngeal 
nerves  by  any  of  the  causes  which  produce 
paralysis,  especially  by  aneurysm;  (3)  central 
nervous  disease,  especially  tabes  dorsalis,  and 
(4)  hysteria,  or  neuroses  associated  with  sexual 
disturbances.  Children  are  particularly  liable  to 
spasm  as  the  result  of  any  local  inflammation 
{laryngitis  stridula).  In  the  acute  form  the 
attack  begins  with  a  series  of  short  stridulous 
inspirations,  which  may  be  followed  by  com- 
plete closure  of  the  glottis  and  all  the  signs  of 
asphyxia,  and  often  ends  with  a  loud  crowing 
inspiration.  There  is  also  a  more  chronic  form, 
with  inspiratory  stridor  continual  except  during 
sleep  or  brought  on  by  any  exertion  or  the 
drinking  of  cold  fluids. 

Treatment.  The  exciting  cause  must  be 
found  and  treated,  when  possible ;  all  sources 
of  irritation  must  be  avoided.  The  attacks 
may  be  aborted  or  mitigated  by  the  inhalation 
of  amyl  nitrite  or  chloroform,  and  the  hysterical 
cases  by  strong  smelling-salts  or  the  free  use  of 
cold  water  to  the  head  and  face.  In  the  persis- 
tent and  chronic  forms,  bromides  and  chloral 
are  useful ;  ipecacuanha  to  the  point  of  nausea 
will  usually  allay  the  spasm,  and  is  particu- 
larly valuable  in  children. 
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Laryngismus  Stridulus  is  a  spasmodic  affection 
occurring  in  ill-nourished  and  usually  rickety 
children,  between  the  ages  of  six  months  and 
two  years.  The  predisposing  cause  is  an  in- 
creased excitabiHty  of  the  nervous  system,  and 
the  exciting  cause  of  the  reflex  comes  from 
the  pharynx,  especially  from  the  presence  of 
adenoid  vegetations,  or  from  the  ahmentary 
tract.  The  attack,  M'hich  is  similar  to  the 
glottic  spasm  already  described,  usually  occurs 
at  night,  the  child  waking  in  a  struggle  for  breath. 
Marked  attacks  last  from  thirty  seconds  to  two 
minutes  and  are  accompanied  by  cyanosis  and 
convulsions,  but  shght  attacks,  called  "passion- 
fits  "  or  "  holding  the  breath  "  by  nurses,  are 
not  uncommon. 

Treatment  consists  in  attention  to  the  general 
health  and  diet,  and  particularly  in  the  removal 
of  adenoids ;  change  of  air,  especially  to  a 
higher  level,  is  beneficial.  The  attack  itself 
is  treated  by  cold  water  to  the  face,  stimula- 
tion of  the  nasal  mucosa  or  conjunctiva  or, 
best,  by  hooking  the  epiglottis  forward  with  the 
finger. 

Nervous  Cough,  or  the  "  barking  cough  of 
puberty  "  is  a  neurosis,  aUied  to  a  "  tic  con- 
vulsif ,"  which  affects  adolescents ;  the  character- 
istic cough  is  loud,  single,  persistent,  without 
expectoration  and  ceases  during  sleep  and  when 
the  attention  is  distracted.  A  very  similar 
cough  is  due  to  reflex  irritation,  which  may  have 
its  source  in  the  ear,  the  nose  or  any  part  of  the 
respiratory  tract,  the  intestinal  tract  or  even  in 
the  bladder. 

Dysphonia  Spastica,  or  Phonic  Spasm,  is  an 
occupation  neurosis  allied  to  writer's  cramp. 
On  attempting  to  speak  the  cords  come  into 
contact,  no  air  passes  through  the  glottis  and 
no  sound  is  emitted.  The  adduction  usually 
ceases  on  desisting  from  the  attempt,  but 
sometimes  an  attack  of  glottic  spasm  ensues. 

Ictus  Laryngis,  or  Laryngeal  Vertigo,  is  a  rare 
affection;  it  begins  with  a  cough  followed  by 
glottic  spasm  and  loss  of  consciousness,  which 
is  regained  in  a  few  seconds  without  confusion 
or  stupor.  The  unconsciousness  is  probably 
due  to  forcible  expiration  against  the  resistance 
of  the  closed  glottis. 

Sensory  Neuroses 

Anaesthesia  may  affect  the  entire  larynx  or 
one  half  or  region  of  it.  Of  peripheral  causes 
the  most  common  is  the  neuritis  of  diphtheria ; 
it  may  be  due  to  injury  of  the  superior  larjni- 
geal  nerve,  to  tabes  dorsalis,  general  paralysis, 
bulbar  paralysis,  disseminated  sclerosis,  and 
gummata  and  tumours  at  the  base  of  the 
brain,  and  is  often  associated  with  paralyses  of 
the  muscles.  The  diagnosis  is  readily  made  with 
a  probe,  but  slight  and  partial  cases  are  doubt- 
less often  overlooked.     As  a  result  of  the  loss 


of  sensation  food  tends  to  enter  the  larynx  and 
is  liable  to  produce  pneumonia.  The  principal 
point  of  treatment  is  careful  feeding ;  food  must 
be  swallowed  slowly  and,  in  unilateral  cases, 
while  reclining  on  the  sound  side.  Cases  of  com- 
plete anaesthesia  must  be  fed  through  a  tube, 
and,  as  this  may  readily  enter  the  glottis,  the 
patient  should  always  be  instructed  to  phonate 
before  the  food  is  introduced. 

Hyperaesthesia  and  Paraesthesia,  consisting  in 
a  feehng  of  a  lump,  constriction,  tickling  or 
pricking,  are  not  uncommon  in  neurotic  persons. 
Perverted  sensations  also  occur  in  tabes,  hyper- 
aesthesia is  common  in  gouty  subjects,  and 
painful  sensations  referred  to  the  larynx  are  a 
frequent  early  manifestation  of  pulmonary 
tuberculosis ;  flatiilent  dyspepsia  is  often  asso- 
ciated \nth.  paraesthesia  of  the  throat.  The 
fear  of  cancer  is  frequently  present,  and  the 
I  patient  should  be  reassured ;  general  tonic 
treatment  and  change  is  indicated,  but  it  is 
not  advisable  to  direct  attention  to  the  throat 
by  local  measures,  while  above  ail  things  the 
use  of  cocaine  must  be  avoided.  H.  B. 

LARYNGEAL   STENOSIS 

Laryngeal  obstruction  may  be  (1)  congenital 
or  (2)  acute  in  onset,  due  to  acute  primary 
disease  or  injury,  or  (3)  it  may  come  on 
gradually  as  the  result  of  chronic  morbid 
processes. 

1.  Congenital  Webs  and  Adhesions  of  the  vocal 
cords  occur  in  their  anterior  half  or  third  and  are 
very  exceptional.  Obstruction  with  stridor  due 
to  laxity  of  the  walls  of  the  laryngeal  vestibule 
with  indra^ving  during  inspiration,  though  un- 
common, is,  according  to  Lees,  less  rare  as  a 
congenital  malady  than  is  generally  admitted. 
Congenital  papillomata  have  been  recorded. 
More  or  less  persistent  stridor  in  infants  is 
usually  due  to  one  or  other  of  these  conditions, 
and  the  diagnosis  can  be  made  with  certainty 
under  chloroform  bj^  means  of  a  direct-vision 
endoscope,  which  enables  one  to  differentiate 
between  genuine  laryngeal  obstruction  and 
thymic  pressure  on  the  trachea. 

2.  Acute  Laryngeal  Stenosis  may  be  of  the 
intermittent  ty^^,  as  exemplified  by  the  nocturnal 
laryngismus  of  infants  [with  subglottic  swell- 
ing and  hypersecretion]  and  the  occasional 
laryngeal  spasm  (lar\Tigeal  vertigo)  of  adults. 
In  most  instances,  however,  acute  laryngeal 
stenosis  is  of  sudden  onset  associated  with 
tumefaction  rather  than  spasm,  and  is  so 
marked  and  continvx)us  as  to  call  urgently  for 
surgical  relief.  The  commonest  form  of  oede- 
matous  obstruction  of  the  larynx  is  that  due  to 
diphtheria.  It  is  true  that  false  membrane  is 
also  present,  but  the  accompanying  oedema, 
both  supragiottic  and  subglottic,  is  the  essential 
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feature  in  the  production  of  the  obstruction, 
vrith.  its  accompanying  inspiratory  stridor. 
Laryngeal  oedema  may  also  be  due  to  acute 
malignant  inflammation  of  the  throat  of  an 
erysipelatous  character  or  a  complication  of 
various  specific  fevers,  e.  g.  typhoid,  smallpox, 
scarlatina,  etc.  In  addition  to  inflammatory 
tumefaction     of     the     soft     structures,     acute 


always  more  or  less  dysphonia,  and  frequently 
aphonia,  depending  on  the  nature  and  situation 
of  the  stenosis,  whether  mostly  supraglottic, 
glottic  or  subglottic.  In  acute  conditions  there 
is  often  either  a  brassy  or  barking  cough. 

Although  the  symptoms  of  laryngeal  stenosis 
are  unequivocal,  a  diagnosis  of  the  actual 
lesions  producing  them  can  only  be  made  with 


perichondritis  and  chondritis  of  the  cartilages,      certainty  by  either  direct  endoscopic  inspection 


and  inflammation  with  subsequent  fixation 
of  the  crico -arytenoid  joint,  may  be  superadded. 
Marked  oedema  may  exceptionally  be  present 
in  an  uncompUcated  acute  laryngitis,  such  as  is 
induced  by  a  severe  chill. 

Acute  inflammatory  obstruction  is  occasion- 
ally of  traumatic  origin,  foUo^Wng  intra- 
laryngeal  operations  of  various  kinds  performed 
per  vias  nahirales  ;  this  rarely  happens  after 
skilfully  performed  operations  in  adults,  but 
may  be  unpreventable  in  the  young,  and  on 
this  account  the  \\Titer  as  a  general  rule 
employs  temporary  intubation  after  removing 
papiUomata  in  children.  It  may  also  follow 
endoscopic  procedures  such  as  per-oral  bron- 
choscopy, if  prolonged.  Traumatic  stricture 
folloAnng  intubation  or  a  badly  performed 
tracheotomy  is  usually  a  delayed  comphcation. 
Finally  scalds  and  impacted  foreign  bodies  may 
give  rise  to  sudden  obstruction. 

3.  Chronic  Laryngeal  Stenosis. — In  children  the 
majority  of  cases  of  stenosis  of  gradual  onset 
are  due  to  trauma,  i.  e.  they  are   subsequent 
either  to  a  badly  performed,  too  high  trache- 
otomy  which   has    included    an    unintentional 
laryngotomy,    a   long    retained    and    ill-fitting 
cannula  and  want  of  cleanliness,  to  injudicious 
intubation,  or  to  intralaryngeal  operations.     In 
adults  most  cases  are  due  either  to  syphihs, lupus, 
new  growths  (benign  and  mahgnant)  or  to  double 
abductor  paralysis.     In  addition  we  may  have 
to  deal  with  obstruction  due  to  trauma  (adhe- 
sions   and  webs),   acute  and  subacute    tuber- 
culosis,   leprosy,     scleroma,     the    sequelae    of 
perichondritis   and   the   subglottic   hyperplasia 
follo^ving  the  acute  laryngitis  of  specific  fevers. 
The     symptoms    of     laryngeal     obstruction 
calling    for    surgical    interference    are    always 
evident  enough, "for  not  only  is  there  dyspnoea 
and  embarrassed  respiration,  which  can  be  seen, 
but    the    accompanying    inspiratory    stridor, 
when   once   heard,    wiU   scarcely   be   confused 
with  the  stridor  of  tracheal  stenosis  or  with 
the  expiratory  stridor  of  either  paroxysmal  or 
bronchial   asthma.     Up   and   down   excursions 
of  the  larynx,  and   the  position  of  the  head, 
which  is  tiirowTi  back,  are  typical  of  marked 
laryngeal    obstruction.     All    these    symptoms 
become  aggravated  on  any  exertion ;   especially 
in  acute  conditions  in  children,  when  the  act 
of  crying  or  active  resistance  to  manipulations 
often    produces    marked    cyanosis.     There 
39 


or  by  indirect  larjiigoscopy  vnth  the  laryngeal 
mirror ;  the  latter  is  usually  all  that  is  necessary. 


IS 


Fig.  1. — Briinings'  Direct-vision  Laryngeal  Endoscope 
in  the  Vestibule  of  the  Larynx.  The  proximal  por- 
tion is  tubular,  and  the  distal  portion  gutter-shaped. 
This  laryngoscope  is  more  useful  for  diagnostic 
examinations  than  for  per-endoscopic  operative 
manipulations.     (Diagram  drawn  by  the  author.) 

But  in  children  it  may  be  impossible  to  make  an 
adequate  examination  without  a  general  anaes- 
thetic, and  in  such  circumstances  an  excellent 
view  of  the  larvnx  can  be  obtained  by  direct- 
vision  laryngoscopy,  provided  a  large-sized 
endoscope  is  employed.  The  small  tube  spatulae 
in  KiUian's  and  in  Briinings'  sets  are  very 
inferior  to  the  writer's  large,  slotted,  direct 
laryngoscope,  and  also  to  Jackson's  and  Mosher's 
instruments,  even  for  infants.  [The  laryngeal 
appearances  of  the  several  diseases  causing 
stenosis,  here  considered  as  a  whole,  A^ill  be 
found  under  the  respective  sections  devoted  to 
them.] 
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The  prognosis  in  the  more  serious  forms  of 
laryngeal  stenosis  here  discussed  depends  on 
the  nature  of  the  lesion,  whether  acute  or 
chronic ;  most  acute  inflammations  of  course  tend 
to  spontaneous  recovery,  and  tl\e  same  applies 
here,  provided  the  incidental  dangers  to  Hfe 
can  be  tided  over  by  a  temporary  intubation 
or  tracheostomy  or  other  appropriate  treatment. 
The  prognosis  in  chronic  cases  is  different; 
without  operation  death  from  asphyxia  is  often 
inevitable  when  the  disease  is  progressive, 
unless  temporary  surgical  rehef  is  forthcoming, 
but  even  then  there  is  rarely  any  tendency  to 
spontaneous  recovery  of  the  laryngeal  lesion 
after  rehef  has  been  afforded  by,  for  instance, 
tracheostom}^,    and   the   chance  of  subsequent 


/. 
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Fig.  2. — Hill's  Slotted  Endoscope  for  inspecting  and 
operating  in  the  Larynx  and  Deep  Pharynx  under 
direct  vision.  The  full  adult-size  endoscope  is  here 
shown  in  situ  in  a  child  of  ten  with  papilloma  of 
the  larynx.  The  same  size  can  be  used  for  infants 
under  chloroform.  The  large  lateral  slot  on  the 
Kirstein  principle  not  only  facilitates  per-endo- 
scopic  instrumentation,  but  enables  binocular  vision 
to  be  employed.  The  outline  of  Briinings'  hand- 
lamp  is  omitted. 

cure  of  a  chronic  hypertrophic  stenosis  even  by 
local  surgical  measures  is  in  some  instances 
remote.     On  the  other  hand,  in  the  case  of  webs 


and  adhesions,  benign  tumours  and  foreign 
bodies,  the  prognosis  is  usually  favourable  if 
efficiently  dealt  with. 


/'v\ 


Fig.  3. — Hill's  extra  large  Slotted  Direct-vision  Laryn- 
goscope and  Pharyngoscope  with  distal  illumination, 
for  operating  on  large  tiunours  and  foreign  bodies 
(J  scale). 

Treatment.  The  remedial  measures  at  our 
disposal  comprise — 

1.  The  internal  administration  of  drugs, 
either  by  the  mouth  or  hypodermicaUy. 

2.  Endolaryngeal  topical  apphcations  and 
sprays  and  inhalations. 

3.  External  hot  and  cold  applications,  plas- 
ters, etc.,  over  the  "  pomum  Adami." 

4.  Therapeutic  inoculations  of  antitoxins, 
serums  and  vaccines. 

5.  Emergency  laryngotomy,  tracheotomy  or 
intubation  to  relieve  urgent  dyspnoea. 

6.  Curative  surgical  measures  performed 
either  (a)  per  vias  naturales,  e.  g.  multiple 
puncture  and  removal  of  webs,  foreign  bodies 
and  growths,  or  (6)  through  a  cervical  incision, 
e.  q.  tracheostomy  combined  vidth  dilatation, 
laryngo-fissure,  tracheo-laryngostomy,  etc. 

Internal  medication  is  an  essential  part 
of  treatment  in  syphilitic  stenosis  (mercury, 
iodides,  and  arsenates)  in  diphtheria  (antitoxin 
and  stimulants)  and  in  laryngismus  in  infants 
(ipecacuanha),  and  serums  and  vaccines  are 
occasionally  useful  in  septic  inflammations,  but 
in  most  laryngeal  stenoses  medical  are  quite 
subsidiary  to  surgical  measures.  Salvarsan 
injections,  however,  have  quite  revolutionized 
the  treatment  of  syphihtic  stenosis  and  often 
work  wonders  in  the  course  of  a  few  days  in  all 
except  those  with  very  old,  tight,  thin  cicatrices. 
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and  even  in  these  there  is  sometimes  some 
improvement  which  renders  subsequent  dilation 
easier. 

The  sucking  of  ice  and  hot  and  cold  apphca- 
tions  are  occasionally  useful  in  acute  inflam- 
matory obstructions,  but  such  measures  are 
far  less  effective  than  spraying  or  painting  the 
larynx  -s^ith  a  solution  containing  cocaine  and 
adrenalin.  In  defiaite  oedema  midtiple  'puncture 
and  scarification  gives  marked  immediate  rehef 
which  is  often  permanent,  and  is  in  this  respect 
much  more  satisfactory  than  appHcations  of 
cocaine  and  adrenalin  in  conjunction  -with 
hypodermic  injections  of  pUocarpin.  Inhala- 
tions of  sedatives  and  of  oxygen  are  sometimes 
useful  as  adjuncts  to  surgical  measures. 

In  the  treatment  of  laryngeal  obstruction 
with  acute  respiratory  embarrassment,  the 
immediate  question  to  be  decided  is  usually 
whether  tracheotomy  or  intubation  should  be 
resorted  to ;  in  most  instances  the  Mandpipe 
will  be  opened  for  choice  from  the  fact  that  few 
practitioners  have  intubation  instruments  at 
hand  and  fewer  still  can  employ  them  with 
confidence,  precision  and  despatch.  In  adults 
tracheotomy  should  in  most  cases  be  the  opera- 
tion of  choice,  more  especially  in  chronic  cases 
with  or  without  acute  exacerbation,  but  in 
children,  e.  g.  with  diphtheria  and  other  acute 
conditions,  the  case  is  rather  different  when  the 
practitioner  is  equally  skilled  in  both  methods. 
The  advantages  of  intubation  over  tracheotomy 
are  thus  summed  up  by  Semon  and  Watson 
Williams  (Albutt's  System  of  Medicine) — 

(1)  Its  simphcity,  celerity  and  painlessness 
and  the  ready  consent  given  by  parents  to  a 
non-cutting  operation.  (2)  The  considerably 
higher  percentage  of  recoveries  in  children 
under  five  compared  with  tracheotomy.  (3) 
The  comfort  of  the  patient,  as,  when  in  place, 
the  tube  cannot  be  felt  and  there  is  no  further 
tedious  technique  as  after  tracheotomy.  (4) 
Respiration  is  conducted  through  the  natural 
passages.  (5)  A  general  anaesthetic  is  not 
usually  necessary,  so  that  there  is  not  the  same 
delay  as  in  tracheotomy,  where  such  must  occur, 
even  if  local  infiltration  anaesthesia  is  employed. 

The  disadvantages  urged  are  the  occasional 
coughing  up  of  the  tube  when  too  small  a  one 
has  been  selected,  and  the  fact  that  a  skilled 
person  may  not  be  at  hand  to  reinsert  it  in 
time ;  there  are  also  occasional  troubles  at  first 
in  swallo-ndng  liquids  in  the  case  of  very  young 
children.  These  can  usually  be  obviated  by  in- 
ducing the  patient  to  suck  up  out  of  an  ordinary 
feeding  bottle  whilst  lying  flat  and  face  down- 
wards on  the  nurse's  lap.  If  an  intubation 
tube  is  long  retained  in  acute  tumefactive 
laryngitis  it  is  hable  to  give  rise  in  children  to 
ulceration  and  subglottic  hypertrophic  stenosis, 
which  may  lead  to  serious  and  obstinate  obstruc- 


tion. This  can  usually  be  obviated  by  removing 
the  tube  at  the  earhest  possible  moment,  and 
reinserting  it  for  a  few  hours  at  night  if  necessary. 
Temporarily  tracheotomy  has  the  advantage 
in  acute  cases  that  it  relieves  respiratory 
obstruction  and  at  the  same  time  gives  rest  to 
the  inflamed  larynx.  At  the  present  day  in- 
tubation is  rendered  much  easier  than  formerly, 
as  the  lower  ends  of  the  tubes  are  now  bevelled, 
thus  rendering  insertion  through  the  tumefied 
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Fig.  4. — Side  and  end  views  of  Thorner's  Intubation 
Tubes,  with  forceps  for  insertion  and^extraction. 

larynx  a  matter  of  little  difficulty,  and  the 
same  instrument  can  be  used  for  insertion 
and  extraction.  E.  Mayer  employs  a  hollow 
inserter,  so  that  breathing  is  not  interfered 
with  when  the  operator  is  inexpert  and  sIoav. 
Intubation  in  children  is  really  quite  an  easy 
operation,  and  the  amount  of  actual  practice 
necessary  to  acquire  adequate  proficiency  is, 
as  a  matter  of  fact,  quite  slight.  Experimenta- 
tion in  the  post-mortem  room  on  the  bodies  of 
children  of  various  ages  will  enable  the  student 
to  judge  of  the  dimension  of  tube  advisable 
according  to  the  size  of  the  child,  and  wdll  also 
serve  to  familiarize  him  with  the  position  of 
the  epiglottis  (which  has  to  be  hooked  for^vard 
with  the  left  index  finger)  and  with  the  direction 
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of  the  laryngo -tracheal  axis,  which  the  tube 
must  follow.  The  time  is  probably  not  far 
distant  when  all  students  will  learn  to  intubate 
the  larynx  in  the  same  way  that,  as  a  matter  of 
course,  they  acquire  expertness  in  passing  a 
catheter  into  the  urinary  bladder.  Intubation 
is  by  no  means  limited  to  the  relief  of  acute 
laryngeal  stenoses  in  children,  but  is  also  avail- 
able in  many  chronic  cases ;  it  is  hkewise 
usefully  employed  in  some  temporary  acute 
stenoses  in  adults,  though  in  the  latter  tracheo- 
stomy is  usually  the  method  of  choice,  both  in 
acute  and  chronic  cases. 

Intubation  in  chronic  stenosis  is,  hOAvever,  by 
no  means  the  simple  procedure  described  above 
for  dealing  "with  acute  laryngeal  obstructions  in 
children.     In    old-standing   cases   the   stenosis 
is  often  due  to  cicatricial  adhesions  and  con- 
tractions, with  such  narrowing  of  the  glottic  or 
subglottic  regions  that  dilation  has  first  to  be 
effected  by  graduated  bougieing  with  or  without 
cutting  operations  performed  through  a  direct 
laryngoscope.     In  a  child  of  seven  years  under 
the  writer  who  was  obhged  to  wear  a  tracheo- 
stomy   tube    for    stenosis    follo\Wng    a    badly 
performed     tracheotomy,     really    a     tracheo- 
larjmgotomy,  for  diphtheria,  it  was  only  with 
difficulty  under  general  anaesthesia  that  a  bougie 
one  milHmetre  in  diameter  could  in  the  first 
instance    be    passed    through    the    contracted 
glottis.     It  was  dilated  up  at  one  sitting  so  as 
to  admit  a  bougie  six  millimetres  in  diameter, 
and  an  intubation  tube  of  corresponding  size 
inserted.     Later  a  much  larger  one  could   be 
worn  comfortably.     The  gradual  treatment  of 
hypertrophic  cicatricial  stenosis  in  children  by 
the  long  wearing  of  an  intubation  apparatus 
has  been  very  successful  in  the  hands  of  Rogers 
and  Delavan  in  America.     The  writer's  want 
of  success  in  children  on  account  of  the  speedy 
recurrence  of  the  stenosis  is  doubtless  to   be 
explained  by  the  fact  that  the  apparatus  was 
never  employed  contmuously  by  him  for  more 
than  six  months,  whereas  Rogers  carries  out  the 
treatment  for  six  years  in  some  instances,  and 
a  fibrous  stricture  requires,  according  to  Delavan 
and  Thomson,  at  least  two  years  of  continuous 
dilatation  to  the  utmost  limit  of  the  normal 
lumen  of  the  respiratory  tract  before  it  can  be 
considered  likely  to  be  permanently  overcome. 
In  this  country  St.  Clair  Thomson  and  Lack  can 
claim  successes  in  the  traumatic  hyperplastic 
stenosis  of  children  by  the  method  of  prolonged 
intubation.     An  intubation  tube  of  hard  rubber 
has  in  one  instance  been  allowed  to  remain  in 
situ   for  four  years   continuously   in   a   child's 
larynx  without  being  once  removed  for  cleansing 
purposes.     A    change    of    tube    is,    however, 
usually  desirable  every  few  months  to  determine 
if  a  larger  size  is  indicated  and  feasible. 

When  the  tube  tends  to  be  easily  ejected  on 


account  of  the  tracheal  narroAving,  Rogers  uses 
a  special  apparatus  with  a  pin  fixed  into  the 
tube  at  right  angles,  and  passing  through  a 
fistula  in  the  neck,  which  serves  to  keep  it 
immovably  in  position.  The  same  object  can 
be  attained  by  an  endless  silk  thread  passing 
through  two  holes  in  the  head  or  other  part  of 
the  tube,  and  brought  out  through  the  tissues 
of  the  neck  by  means  of  a  curved  needle  passed 
by  the  direct  method  either  through  the  thyro- 
hyoid or  through  the  crico-thyroid  membrane. 
The  strands  of  thread  can  be  firmly  secured  by 
a  clamp  where  it  emerges  through  the  skin  of 
the  neck ;  a  couple  of  inches  can  be  pulled 
through  in  one  direction  every  day  so  as  to 
ensure  cleanliness  and  prevent  the  thread  rotting. 
When  "  moored  "  tubes  are  used  they  can  be 
made  with  much  thinner  walls  than  the  ordinary 
unmoored  hard  rubber  tube,  w^here  weight  is  a 
necessary  factor  for  keeping  it  in  position,  so 
that  there  is  a  distinct  gain  in  the  increased 
lumen  of  the  respiratory  channel ;  on  the  other 
hand,  the  forced  expiratory  blast  in  attempts 
at  coughing  is  less  efficacious  in  getting  rid  of 
tenacious  mucus,  should  such  be  present. 

Since  the  introduction  of  O'Dwyer's  tubes  for 
continuous  retention  the  method  of  Schroetter 
of  inserting  a  hollow  L-shaped  vulcanite  or 
metal  tube  into  the  larynx  for  ten  minutes 
every  other  day,  for  two  or  three  weeks  or  even 
longer,  in  order  to  effect  gradual  dilatation, 
has  fallen  almost  into  disuse, 

Intra-laryngeal  surgical  measures  (other  than 
intubation)  comprise — - 

1.  Removal  of  foreign  bodies. 

2.  Puncture  and  scarification,  already  alluded 
to  in  connection  with  acute  oedema  either  of 
septic  or  traumatic  origin. 

3.  Incisions  for  dealing  wdth  adhesions  and 
webs,  followed  by  temporary  intubation  to 
prevent  re-adhesion  during  healing. 

4.  Excisions  of  hj'perplasia  and  new  groA^iihs. 
These  several  procedures  are  best  performed 

through  a  large-bore  direct-vision  larjaigoscopic 
tube  (Fig.  3). 

5.  Section  and  exsection  of  the  vocal  cords 
in  bad  double  abductor  paralyses,  followed  by 
temporary  intubation,  has  occasionally  been 
practised,  but  has  hitherto  proved  a  failure. 

Emergency  Laryngotomy  through  the  crico- 
thyroid membrane  enables  one  easily  and 
rapidly  to  relieve  dangerous  asphyxia  due  to 
spism  or  to  the  impaction  of  a  foreign  body,  or, 
indeed,  to  any  acute  obstruction  in  the  larynx ; 
when,  however,  a  cannula  has  to  be  retained,  for 
even  a  few  days,  tracheotomy  is  the  better 
operation,  as  a  laryngotomy  camiula  is  apt  to 
lead  to  granulation  and  subsequent  stenosis, 
on  account  of  the  relative  immobility  of  the 
larynx  compared  Avdth  that  of  the  ringed 
trachea. 
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Tracheotomy  is  the  operation  of  choice  in  an 
emergency,  and  the  more  or  less  permanent 
retention  of  the  tube  {tracheostomy)  is  the  usual 
treatment  adopted  by  those  who  are  unskilled 
in  laryngeal  surgery.  In  cases  of  great  obstruc- 
tion and  when  other  methods  fail  it  can  always 
be  relied  on  and  should  often  be  the  method  of 
choice.  Moreover  a  fair  voice  is  often  available 
in  this  method,  which  is  not  so  whilst  an  intuba- 
tion apparatus  is  in  situ.  A  moderately  high 
tracheotomy  free  of  the  first  two  or  three  rings 
is  usually  performed,  but  where  the  stenosis 
extends  far  do^^-n  the  trachea  and  in  mahgnant 
and  in  tubercular  obstructions  in  the  larynx 
a  low  tracheotomy  is  often  preferable. 

Tracheostomy  combitied  with  dilatation  from 
below  is  an  improvement  on  the  wearing  of 
an  ordinary  tracheostomy  tube  in  that  a  cure 
of  the  stenosis  is  aimed  at  as  well.     The  special 


Lack's. 


Shimmelbusch's. 


dilating  tracheostomy  tubes  of  Stork,  Shimmel- 
busch  and  Lack  all  have  this  feature  in  common, 
that  a  dilating  apparatus  extends  from  the  angle 
of  the  cannula  upwards  through  the  strictured 
lumen  of  the  trachea  and  larynx.  It  is  more 
especially  valuable  in  stenosis  in  the  sub- 
glottic portion  of  the  larynx  and  adjacent  part 
of  the  trachea,  where  the  maximum  narrowing 
is  within  the  cricoid  ring.  The  treatment  in 
long-standing  cases  has  to  be  continued  for 
months  rather  than  weeks.  The  management 
of  the  apparatus  is  more  technical  than  that 
entailed  in  all  but  the  early  stages  of  the  method 
of  tracheo-laryngostom3%  in  which  a  straight 
winged  rubber  tube  is  employed  (described 
below) ;  but  it  possesses  the  advantage  that  the 
ostium  in  the  air  passages  is  much  smaller,  as 
the  larynx  itself  is  not  fissured,  and  it  is  free 
from  the  high  immediate  and  remote  mortality 
connected  wdth  tracheo-larjTJgostomy ;  it  has, 
however,  a  more  restricted  field  of  appUcation 
than  the  latter. 

Laryngo-fissure    consists     in    dividing     the 


thyroid  cartilage  where  the  two  alse  meet  in 
front,  together  with  the  thyro-hyoid  and  crico- 
thyroid membrane  in  the  middle  line ;  if  the 
obstruction  extends  low  dowTi  the  cricoid  may 
also  require  di\asion ;  the  sides  of  the  fissure 
are  then  retracted  laterally  and  foreign  bodies 
seized,  adhesions  divided  and  webs,  granulation 
and  new  growths  removed  by  punch  forceps 
and  scissors.  In  some  cases,  especially  in 
deahng  wdth  webs  and  adhesions,  the  fissure 
should  keep  open  for  two  or  three  weeks  till 
epidermization  has  taken  place,  in  order  to 
avoid  re-adhesion.  The  author  uses  a  special 
celluloid  intralaryngeal  splint,  in  order  to 
prevent  adhesions,  on  the  same  principle  as 
Semon's  nasal  sphnt.  In  marked  stenosis  the 
patient  has  to  wear  a  tube  in  the  trachea  until 
after  the  fissure  has  healed.  Granulations  may 
subsequently  have  to  be  removed  by  the  direct 

laryngeal  method, 
and  even  when 
the  tracheotomy 
can  be  dispensed 
with  an  intubation 
tube  may  have  to 
be  worn  for  a  con- 
siderable period  in 
cicatricial  stenosis. 
Skin  grafting  in 
fissure  -  laryngos- 
tomy  has  been 
practised  by 
Chiari. 

For  old-standing 
cases  with  marked 
cicatricial  forma- 
tion when  extend- 
ing do%^aa  within 
the  cricoid,  and  especially  where  the  trachea 
is  also  stenosed,  the  only  external  method 
holding  out  hope  of  a  radical  cure  is  that  of 
tracheo-laryngostomy ,  in  which  the  laryngo-fissure 
is  prolonged  down  into  the  trachea  as  far  as 
may  be  necessary;  the  obstructing  tissues  are 
removed  as  described  above,  and  the  skin  is  sewn 
to  the  edges  of  the  mucosa  on  each  side ;  the 
ostium  and  the  lumen  of  the  lar\Tix  and  trachea 
is  then  kept  open  by  a  red  rubber  drainage  tube 
of  as  large  a  size  as  can  be  comfortably  inserted, 
the  hps  of  the  fissure  being  kept  apart  by  two 
lateral  flat  rubber  wings  attached  to  the  drainage 
tube  laterally  in  its  middle  third,  the  width  of 
the  wings  being  nearly  that  of  the  depth  of  the 
fissure.  This  A^inged  tube  devised  by  Hope  not 
only  helps  to  keep  the  fissure  open  and  prevent 
contraction  at  its  upper  and  lower  ends,  but  also 
serves  to  keep  the  tube  from  sHpping  too  far 
up  into  the  pharynx  or  too  far  dowoi  the  trachea. 
The  apparatus  can  be  removed  and  reinserted 
daily  for  purposes  of  cleanliness  by  any  nurse 
and  even  by  a  lay  person  after  a  little  practice. 


Fig.  5. 
Stork's  Cannulse  with  Dilating-stenosis  Plugs. 
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Fig,  6. — ^Winged  Intubation  Apparatus  designed  by 
Hope  for  dealing  with  cases  of  severe  cicatricial 
stenosis  of  the  larynx  and  trachea  in  the  author's 
clinic.  It  consists  of  a  red  rubber  drainage  tube, 
with  fixed  thin  sheet  rubber  wings  or  bands,  which 
can  be  fastened  round  the  neck.  AB  shows  the 
width  of  the  wings  for  use  immediately  after  opera- 
tion, when  the  fissure  is  often  an  inch  and  a  half 
in  length.  As  the  fissure  shortens  with  time  the 
wings  are  gradually  cut  down,  so  that  they  may 
eventually  measure  only  half  an  inch  in  width  as 
at  CD. 

intubation  apparatus  and  is  less  likely  to  cause 
ulceration  and  perichondritis  by  pressure  on 
particular  spots.     A  larger  tube  can  be  sub- 


The  patient  is  able  to  breathe  through  the  mouth,  in  practice,  however,  is  not  so  satisfactory  a 
as  in  per-oral  intubation,  and  the  soft  rubber  procedure  as  the  above  description  might  imply, 
tube  is  more  comfortable  than  a  hard  per-oral  j  The  wound  has  to  be  very  carefully  attended  to 

in  the  early  stages  in  order  that  skin  may  remain 
attached  to  the  mucosa  and  favour  epidermiza- 
tion ;  granulations  have  to  be  dealt  with  and 
contraction  prevented.  Moreover  there  is  a 
mortality,  immediate  and  remote,  connected 
Avith  the  operation  which  has  been  placed  as 
high  as  sixteen  per  cent. ;  ■ndth  increased 
experience  this  should  be  reduced  to  a  minimum. 
On  the  other  hand,  the  tube  can  often  be  re- 
moved and  the  ostium  closed  by  a  plastic 
operation  in  from  four  to  six  months,  which 
compares  favourably  with  the  very  prolonged 
method  of  per-oral  intubation.  In  a  bad  trau- 
matic case  of  the  author's,  however,  twelve 
months  have  elapsed  since  the  first  tracheo- 
laryngostomy  was  performed;  an  enlargement 
of  the  contracting  fissure  was  necessary  nine 
months  later,  and  the  probabihty  of  an  ultimate 
successful  issue  has  only  recently  been  apparent. 

G.  W.  H. 

INJURIES    OF   THE    LARYNX 

Injuries  of  the  larynx  arise  from  wounds, 
crushes  or  compression  of  the  neck,  from 
swallowing  scalding  or  corrosive  fluids  or  in- 
haling their  vapours,  from  foreign  bodies  tra- 
versing or  becoming  impacted  in  the  larynx  or 
ulcerating  into  it,  and  from  operative  measures 
carried  out  through  or  upon  it  and  the  adjacent 
parts. 

Wounds  of  the  larynx  are  not  infrequently 
the  result  of  suicidal  injuries  of  the  throat  and 
are  incised,  lacerated  or  punctured  according 
to  the  nature  of  the  instrument  used  and  the 
force  employed  in  inflicting  them. 

(a)  In  the  thyro-hyoid  space  the  epiglottis 
and  superior  laryngeal  nerves  are  exposed  to 
injury.  The  cartilage,  if  severed,  may  be 
displaced  and  obstruct  the  breathing  and  blood 
may  enter  the  lar3nax  and  trachea.  Division  of 
the  nerves  results  in  sensory  paralysis  and  food 
is  likely  to  enter  the  larynx.  The  bleeding 
having  been  stopped  and  the  wound  cleansed, 
the  divided  cartilage,  nerves  and  soft  parts 
should  be  drawn  together  AWth  buried  sutures 
and  the  sldn  wound  dealt  A\dth  according  to 
general  surgical  principles. 

The  chief  complications  likely  to  arise  are 
inability  to  swallow,  entrance  of  food  into  the 
larynx  and  obstruction  to  breathing.  Feeding 
may  have  to  be  carried  out  through  a  tube 
placed  in  the  oesophagus  and  tracheotomy  per- 
formed to  relieve  dyspnoea.  The  condition  of 
the  mouth,  teeth  and  nose  require  careful 
attention  if  sepsis  is  to  be  prevented. 

(6)  The  thyroid  cartilage  may  be  cut  into  and 
the  larjoix  opened  above  or  below  the  glottis 


Fig.  7. — In  the  left-hand  diagram,  AO  =  the  extent  of 
the  tracheo-laryngo  fissure.  The  winged  tube,  in 
its  relation  to  the  fissure  and  to  the  stenosed  lumen 
of  the  larynx  and  trachea,  is  shown  in  the  right- 
hand  diagram. 

stituted  from  time  to  time  as  reduction  of  the 
stenosis    takes    place.      Tracheo-laryngostomy 
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(level  of  true  cords)  or  the  cords  themselves  may 
be  injured.  In  most  cases  it  is  advisable  to 
perform  tracheotomy  at  once  in  order  to  put 
the  parts  at  rest  and  prevent  the  onset  of 
surgical  emphysema.  The  wound  should  then 
be  dealt  Avith,  commencing  with  the  mucous 
j  membrane,  which  should,  if  possible,  be  com- 
pletely closed  with  buried  sutures,  the  cut 
cartilage  drawn  together  with  silver  wire,  the 
soft  parts  approximated  and  the  skin  Avound 
treated  as  before.  Accurate  adjustment  of  the 
divided  tissues  is  essential  if  stenosis  or  inter- 
ference A\dth  the  voice  is  to  be  avoided,  and 
where  this  is  impossible  steps  must  be  taken 
during  the  after-treatment  to  avoid  or  minimize 
these  dangers. 

(c)  In  wounds  involving  the  crico-ihyroid 
membrane  bleeding  from  veins  or  the  crico- 
thyroid artery  may  prove  troublesome;  when 
this  has  been  stopped  the  lateral  parts  of  the 
wound  should  be  closed,  and  the  central  part 
together  with  the  opening  in  the  membrane  left 
to  heal  by  granulation,  as  apart  from  the 
difficulty  in  suturing  the  wounded  membrane 
surgical  emphysema  is  very  likely  to  follow 
attempts  at  comj)lete  closure.  The  recurrent 
larjmgeal  nerves  are  well  protected  from  injury 
by  the  inferior  cornua  of  the  thyroid  cartilage, 
and  only  in  the  event  of  these  being  cut  through 
are  they  likely  to  suffer. 

Fracture  of  Bone  and  Cartilages. — The  hyoid 
hone  is  not  infrequently  fractured  by  violent 
compression  of  the  throat  as  in  throttHng  or 
strangling,  occasionally  by  blows,  and  it  is  also 
said  to  have  occurred  from  muscular  action. 
The  symptoms  are  pain,  difficulty  in  swalloAving, 
blood-stained  expectoration,  hoarseness  and  a 
feeling  of  suffocation.  There  is  bruising  of 
soft  parts,  swelling  or  deformity  of  the  neck, 
and  on  palpation  undue  mobility  and  crepitus. 
A  skiagram  should  confirm  the  diagnosis. 

Occasionally  the  great  cornua  are  connected 
with  the  body  of  the  bone  by  a  synovial  joint, 
and  in  such  cases  injury  to  the  soft  parts  Would 
present  symptoms  similar  to  those  of  fracture ; 
a  skiagram,  however,  would  disclose  the  true 
condition. 

Treatment.  Displacement  may  be  rectified 
by  manipulation  between  a  finger  in  the 
pharynx  and  the  other  hand  on  the  neck. 
A  poroplastic  splint  should  be  moulded  and 
applied  to  the  neck.  If  the  mucous  membrane 
has  been  penetrated  precautions  must  be  taken 
to  prevent  sepsis  occurring,  and  the  mouth  and 
pharynx  should  be  well  rinsed  out  after  each 
feed.  Owing  to  the  pain,  swallowing  is  inter- 
fered with,  and  thick,  ropy  mucus  collects  in 
the  pharynx,  giving  rise  to  cough  and  ineffectual 
attempts  to  clear  the  throat.  Position,  frequent 
irrigation  of  the  mouth  and  astringent  anodyne 
lozenges  will  control  these  symptoms. 


The  laryngeal  cartilages  commence  to  ossify 
in  the  twentieth  year,  the  thyroid  and  cricoid 
first  and  the  arytenoids  later.  Fracture  is 
therefore  more  common  from  the  twentieth 
year  onwards,  and  the  thyroid  cartilage  is  the 
one  most  frequently  affected.  A  severe  crush 
may  involve  all  the  cartilages,  but  the  ary- 
tenoids are  rarely  fractured  and  never  alone. 

The  symptoms  vary  according  to  the  severity 
of  the  injury  and  the  amount  of  displacement 
of  the  fractured  parts.  In  extreme  cases  death 
may  occur  from  suffocation  within  a  few  minutes, 
but  in  less  severe  ones  pain,  dyspnoea,  dysphagia, 
cough,  blood-stained  expectoration,  hoarseness 
or  aphonia  with  bruising  of  soft  parts,  swelling 
and  deformity  may  be  present.  Manipulation 
or  attempts  at  swallowing  may  elicit  crepitus, 
and  laryngoscopic  examination  show  injury 
to  the  mucous  membrane  and  distortion  of  the 
canal,  or  dislocation  as  well  as  fracture.  When 
the  mucous  membrane  has  been  perforated 
surgical  emphysema  may  also  be  present. 

Treatment.  If  dyspnoea  is  urgent  tracheo- 
tomy should  be  performed  at  once.  Where 
there  is  displacement  of  fragments,  dislocation 
or  distortion  of  the  lumen,  an  attempt  should 
be  made  to  pass  a  larjoigeal  spatula  or  broncho- 
scope tube  and  effect  replacement  by  moulding 
the  parts  on  it  with  pressure  from  without. 
Failing  this  the  trachea  should  be  opened  and 
the  fractured  cartilages  dealt  with  by  open 
operation.  Sepsis  and  the  accumulation  of 
mucus  and  particles  of  food  in  the  phar3mx  must 
be  prevented  if  possible,  and  the  entrance  of 
food  into  the  larynx  or  inability  to  swallow  got 
over  by  passage  of  an  oesophageal  tube. 

Burns  and  scalds  caused  by  swallowing  hot 
or  corrosive  fluids  affect  principally  the  superior 
aperture  of  the  larynx.  Shock  of  varying 
degree  and  dyspnoea  due  to  the  rapid  swelling 
which  occurs  in  the  lax  mucous  membrane  of 
this  part  are  the  earliest  symptoms,  followed  by 
pain,  restlessness  and  mental  distress  in  propor- 
tion to  the  intensity  and  extent  of  the  injury. 
If  any  part  of  the  mucous  membrane  has  been 
destroyed,  sloughing  and  ulceration  occur  and 
during  the  process  of  healing  adhesions  may 
form  or  contraction  may  produce  stenosis  of  the 
aperture. 

Treatment.  Shock  and  the  relief  of  dyspnoea 
require  immediate  attention.  The  latter  may 
be  effected  in  the  case  of  a  superficial  burn  or 
scald  by  scarifying  the  swoUen  mucous  mem- 
brane, but  if  of  greater  degree  tracheotomy 
should  be  performed  in  order  to  prevent  the 
entrance  of  septic  matter  into  the  lung  when 
inflammation  and  sloughing  occur.  The  pain, 
restlessness  and  mental  distress  can  be  relieved 
by  the  administration  of  sedatives  internally 
and  the  application  of  cold  or  heat  externally. 
Spraying  with  cocaine  and  adrenalin  will  often 
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relieve  the  pain  and  allow  the  patient  to  take 
food  without  having  recourse  to  the  oesophageal 
tube.  When  ulceration  occurs  local  applica- 
tions should  be  made  to  promote  healing  and 
contraction  prevented  by  the  passage  of 
instruments. 

Foreign  Bodies  in  the  Larynx.  Any  foreign 
body  which  is  small  enough  to  pass  through  the 
superior  aperture  may  under  certain  conditions 
find  its  way  into  the  larynx.  The  following  are 
some  of  the  commonest.  Particles  of  food, 
sweetmeats,  bones,  teeth,  dentures,  beads, 
buttons,  small  coins,  parts  of  toys,  needles,  pins, 
nails,  pieces  of  grass,  straw,  nutshell,  pipe- 
stem,  tissues  removed  during  operation,  parts 
of   surgical  instruments  and  blood  clot. 

The  conditions  which  favour  their  entry 
are — 

1.  A  sudden  forced  inhalation  such  as 
precedes  a  cough,  sneeze,  yawn,  sigh,  cry  or 
gasp.  2.  A  partial  or  complete  loss  of  cerebral 
control,  as  during  sleep,  narcosis,  intoxication, 
epileptic  or  other  fit,  insanity,  etc.  3.  A  gross 
change  in  the  structure  of  the  larynx  and 
pharynx  or  nerve  lesions,  the  result  of  injury  or 
disease. 

A  bolus  of  food  or  large  foreign  body  may 
become  impacted  above  the  superior  aperture 
and  completely  block  the  air-way,  or  a  small 
foreign  body  may  have  passed  through  the 
larynx  and  be  coughed  back  into  it. 

The  diagnosis  rests  partly  on  the  history  and 
symptoms,  but  chiefly  on  the  result  of  examina- 
tion. 

The  history  should  be  carefully  gone  into, 
as  a  fit  of  coughing  or  choking  in  a  child  is  often 
attributed  to  a  foreign  body,  particularly  if 
something  with  which  it  has  been  playing  has 
disappeared.  Even  if  these  symptoms  subside, 
every  effort  should  be  made  to  find  the  missing 
article  and  orders  given  to  examine  any  vomit 
and  the  motions  in  case  it  may  be  passed  in 
them. 

In  the  case  of  foreign  bodies  opaque  to  the 
X-rays,  a  skiagram  or  examination  under  the 
screen  may  disclose  their  presence. 

An  abrasion  of  the  lar3mx  or  adjacent  part 
of  pharjmx,  the  result  of  swallowing  a  fish 
bone  or  other  hard  substance,  will  produce 
symptoms  which  suggest  to  the  patient  that  a 
foreign  body  is  present. 

The  symptoms  vary  with  the  size,  nature  and 
position  of  the  foreign  body  and  the  length  of 
time  it  has  been  in  the  larynx.  If  it  is  large 
enough  to  block  the  air-way,  and  it  becomes  im- 
pacted, symptoms  of  asphyxiation  arise,  or  a 
smaller  body  in  contact  with  the  cords  producing 


spasm  may  have  a  similar  effect.  Pointed  or 
sharp  bodies  give  rise  to  pain  and  pricking 
sensations,  cough,  dyspnoea,  dysphagia,  secre- 
tion of  mucus  and  possibly  some  bleeding.  A 
smooth  body  may  only  excite  attacks  of 
paroxysmal  cough  and  excessive  secretion  of 
mucus,  and  exceptionally  there  are  no  immediate 
symptoms  at  all. 

Sooner  or  later,  however,  inflammatory 
phenomena  supervenes,  with  much  swelling  and 
injection  of  the  mucous  membrane,  secretion  of 
large  quantities  of  mucus  or  muco-pus,  and  in 
some  cases  ulceration  and  bleeding. 

Treatment.  The  mouth  and  pharynx  should 
be  rapidly  explored  with  the  finger,  and  if  the 
foreign  body  can  be  felt  an  attempt  should  be 
made  to  dislodge  and  remove  it.  Urgent 
dyspnoea  or  the  onset  of  spasm  will  require 
immediate  relief  by  laryngotomy  or  tracheo- 
tomy. The  latter  operation  is  also  indicated 
when  a  child  with  a  foreign  body  in  its  larynx 
has  to  be  left  beyond  the  reach  of  prompt 
surgical  aid.  If  in  the  absence  of  serious 
symptoms  it  is  decided  to  wait  until  special 
instruments  and  skflled  assistance  can  be 
obtained,  the  patient  should  be  put  to  bed  in 
the  semi-prone  position  and  with  the  head  low 
so  that  if  the  foreign  body  alters  its  position  it 
may  gravitate  towards  the  front  of  the  larynx 
and  away  from  rather  than  towards  the  cords. 
A  dose  of  opium  or  morphia  combined  with 
atropine  should  be  given  to  relieve  distress  and 
check  the  excessive  secretion  of  mucus.  Prepa- 
rations should  be  made  for  performing  tracheo- 
tomy so  that  in  the  event  of  its  becoming 
necessary  there  shall  be  as  little  delay  as 
possible. 

The  removal  of  a  foreign  body  from  the 
larynx  will  be  a  comparatively  simple  matter 
to  those  skflled  in  the  use  of  direct  vision  instru- 
ments if  it  is  undertaken  early  enough  and 
before  the  parts  have  been  damaged  in  attempts 
to  remove  it  by  other  means,  but  when  inflam- 
mation and  oedema  are  present  it  becomes  much 
more  difficult  and  may  be  impossible.  If  this 
method  is  not  available  an  attempt  may  be 
made  at  removal  with  laryngeal  forceps  passed, 
in  the  case  of  adults  under  indirect  vision  and 
after  the  application  of  cocaine  to  the  throat 
and  larynx,  or  in  children  by  sense  of  touch  and 
under  general  anaesthesia.  Failing  these  methods 
after  a  preliminary  tracheotomy,  the  larynx 
should  be  opened  and  the  foreign  body  removed 
through  it.  Other  forms  of  treatment,  such  as 
the  administration  of  emetics,  inversion  of  the 
patient  and  shaking  or  slapping  on  the  back  are 
not  to  be  recommended.  W.  A. 
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CONGENITAL  AFFECTIONS  OF  THE  SKIN 

The  congenital  affections  of  the  skin  may 
affect  the  whole  surface,  as  in  ichthyosis,  or 
involve  a  limited  area,  as  in  the  common  mole. 
To  the  congenital  affections  of  limited  area  the 
term    "  Naevus "    is    often    applied;  it    is    no 


The  dry  rough  skin  is  very  difficult  to  keep 
clean,  especially  in  children,  as  particles  of 
dust,  etc.,  adhere  to  the  scales. 

The  atrophic  condition  of  the  sweat  apparatus 
renders  it  difficult  to  treat  renal  disease  in  such 
patients  by  means  of  diaphoretics. 

Diagnosis.     The    fact    that    the    cutaneous 


longer  confined  to  purely  vascular  affections  of      condition  has  been  present  from  early  infancy, 
congenital  origin.  and   its    almost   universal   distribution,  suffice 


Ichthyosis    and    Xerodermia. — {Definition  :    A 
congenital  hypertrophy  of  the  horny  layers  of 


to  differentiate  ichthyosis  from  eczema.     Ich- 
thyosis hystrix  (p.  1226)  is  a  local  condition,  the 


the  skin,  characterized  by  dryness,  roughness  rough  skin  being  in  bands  or  streaks 

and  scaling.)     Ichthyosis   is   a  family  disease,  Prognosis.     Ichthyosis    and    xerodermia   are 

and  may  be  traceable  through  several  genera-  incurable ;  they  usually  get  worse  between  the 

tions.     The  exact  process   which  produces  the  ages  of  five  and  fifteen,  and  tend  to  improve 

increase  in  the  horny  layers  of  the  epidermis  later,  but  the  condition  never  clears  up  entirely, 

is  unknown.  j       Treatment.     Temporary   improvement    often 

Clinical    Features.     As   a   rule   the   child   is  follows  the  administration  of  thyroid  extract, 

bom  with  an  apparently  normal  skin,   but  a  but  in  a  condition  which  lasts  a  lifetime,  and 

few  weeks  to  a  few  months  after  birth  the  surface  is  of  itself  of  no  danger,  it  hardly  seems  justifi- 

is  noticed  to  be  dry  and  rough.     These  charac-  j  able  to  use  it.      The  daily  application  of  equal 

teristics  increase  in  severity  from  the  fifth  to  '  parts  of  glycerine  and  water  after  the  bath  will 

the    fifteenth    year    and    the    condition    then  suffice  to  keep  a  xerodermatous  or  moderately 

remains  stationary.  ichthyotic    skin    comparatively    smooth     and 

Xerodermia  is  the  name  given  to  the  mildest  ;  supple,   but  in  the  more  severe  cases  greasy 

degree    of   ichthyosis.     The   surface   is    rough  i  applications   are   better.     I   have  found  daily 


and  slightly  scaly,  and  the  natural  furrows 
are  more  distinct  than  in  the  normal  skin.  On 
the  limbs  there  is  usually  some  prominence  of 
the  hair-follicles  {keratosis  'pilaris).  In  the 
more  developed  cases  of  ichthyosis  the  surface 
is  covered  with  dirty  brown  scales.  The  face 
is  dry  and  scaly  and  cracks  radiate  from  the 
angles  of  the  mouth  and  palpebral  fissures. 
The  whole  of  the  surface  may  be  involved,  but 
it  is  not  uncommon  to  find  the  epidermis  in 


anointing  the  surface  with  equal  parts  of  lanolin 
and  olive  oil  of  service.  Care  must  be  taken  to 
prevent  chapping  of  the  face  and  hands  after 
washing,  careful  drying,  especially  in  the  cold 
weather,  being  of  importance.  Should  the 
ichthyotic  surface  become  eczematous  Lassar's 
paste  or  an  ointment  of  zinc  oxide  with  ten 
grains  of  salicylic  acid  to  the  ounce  will  be  found 
useful. 

Ichthyosis    Gravis    (Harlequin    Foetus). — It    is 


the  flexures  smooth  and  supple.     The  scalp  is      customary  to   consider   in    relation   with    ich 


covered  with  fine  scales. 

In  severe  cases  the  scales  are  of  a  dark  brown 
colour,  of  various  sizes,  diamond  or  polygonal 
in  shape,  resembling  the  scales  of  a  fish.  In 
some  instances  the  hair  is  very  scanty. 

The  ichthyotic  skin  is  always  dry,  and  there 
is  no  sensible  perspiration  except  in  the  flexures. 

Erythrodermatous  Xerodermia.  —  Occasionally 
one  meets  with  a  xerodermia  which  is  universal, 
affecting  the  flexures  as  much  as  the  rest  of  the 
skin,  and  differing  from  the  common  type  in 
the  fact  that  the  whole  surface  is  red.  It  is 
doubtful  whether  this  condition  should  not  be 
considered  in  relation  with  the  exfoliative  con- 
ditions grouped  as  "  erythrodermia.  " 

Complications  of  Xerodermia  and  Ichthyosis. — 
These    abnormally    dry    skins    are    peculiarly 


thyosis  a  rare  condition  called  Ichthyosis 
gravis  or  Harlequin  foetus.  This  is  an  affection 
of  the  new-born,  and  is  sometimes  seen  in  the 
stillborn.  The  skin  is  tough  and  like  parch- 
ment, and  is  furrowed  by  deep  cracks  dividing 
the  surface  into  large  plates.  The  eyelids  and 
the  lips  are  stiff,  the  infant  is  unable  to  suck, 
and  usually  succumbs  in  a  few  days.  The 
cause  of  the  affection  is  unknown. 

Xerodermia  Pigmentosa  (Kaposi's  Disease). — 
A  very  rare  congenital  anomaly  which  occurs 
in  families,  but  which  does  not  appear  to  be 
hereditary.  It  is  characterized  by  freckling, 
atrophy,  telangiectases  and  the  formation  of 
warty  growths  which  tend  to  become  malignant. 
The  affection  begins  in  the  first  year  of  life 
with  the  formation  of  freckles  on  the  face  and 


susceptible  to  cold  and  damp,  and  they  are  prone      on  the  backs  of  the  hands,  and  on  the  legs  if 
to  recurrent  attacks  of  eczema  in  the  winter,   i  these  are  exposed    to  sunlight.     The  freckles 
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gradually  increase  in  number  year  by  year  and 
then  telangiectases  are  noticed.  Later  small 
brownish  warty  tumours,  rarely  larger  than  a 
split  pea,  develop.  Many  of  these  warts  fall 
oflf,  leaving  atrophic  scars.  Others,  unfortu- 
nately, tend  to  grow  very  rapidly,  forming  large 
malignant  tumours.  It  is  rare  for  the  patient 
to  survive  puberty. 

Congenital  Traumatic  Pemphigus.  —  A  rare 
anomaly  of  the  skin  in  which  slight  traumatism 
causes  the  formation  of  blisters.  It  is  a  family 
disease  and  has  been  kno"mi  to  occur  in  several 
generations.  In  some  cases  there  is  no  evidence 
of  heredity.  It  has  been  suggested  that  the 
underlying  cause  is  a  hyper-excitability  of  the 
vasomotor  system.  The  disease  is  usually 
first  noticed  when  the  child  begins  to  crawl 
about,  and  sometimes  earlier.  Blisters  form 
on  the  parts  exposed  to  pressure,  the  knees, 
backs  of  the  feet,  fingers,  etc.  The  least  friction 
appears  to  be  sufficient  to  cause  the  develop- 
ment of  the  blebs,  which  appear  with  remarkable 
rapidity.  Most  of  the  buUse  contain  serous 
fluid,  but  blood  blisters  are  not  uncommon. 
The  blebs  vary  in  size  from  a  pea  to  a  walnut, 
they  dry  up  rapidly  and  often  leave  atrophic 
patches.  As  the  patient  gets  older  the  blebs 
form  in  other  parts  on  the  least  pressure  or 
friction,  and  these  maj^  involve  such  areas  as  to 
prevent  the  sufferer  from  doing  any  work.  In 
some  of  the  less  severe  cases  I  have  seen  improve- 
ment about  puberty,  but  this  is  rare.  In  none 
of  my  cases  has  there  been  eosinophilia,  a  point 
of  distinction  between  this  affection  and  herpeti- 
form  dermatitis. 

Sclerema  Neonatorum  (Hidebound  Disease). — 
Tliis  rare  disease  is  characterized  by  a  remark- 
able toughening  of  the  skin  and  subcutaneous 
tissues,  associated  with  subnormal  temperature 
and  evidence  of  low  vitality. 

Clinical  Featiires.  The  infant  may  be  born 
with  sclerema,  or  the  condition  may  develop 
soon  after  birth.  The  induration  begins  in 
the  lower  limbs  and  steadily  spreads  until  it  is 
universal.  The  skin  is  of  a  duU  yeUoAv  colour, 
quite  smooth  and  feels  as  hard  as  hide.  It 
is  fixed  to  the  subjacent  structures  and  immo- 
bile. There  is  no  pitting  on  pressure.  The 
infant  is  quite  rigid  and  unable  to  suck.  The 
temperature  is  subnormal,  it  may  fall  as  low 
as  90"  F.  or  even  80°  F.  The  child  is  drowsy 
and  there  is  often  diarrhoea.  In  this  type  the 
condition  is  hopeless.  Very  rarely  the  sclerema 
is  partial,  and  then  the  patches  feel  like  plates 
of  leather  in  the  skin.  Recovery  is  possible 
in  the  partial  cases. 

(Edema  Neonatorum.— This  condition  is  even 
rarer  than  sclerema.  The  disease  begins  by 
swelling  of  the  lower  limbs  which  gradually 
spreads  to  the  trunk.  The  skin  is  dull  red  or 
bluish  and  mottled,  it  feels  doughy  and  pits 


on  pressure  at  first.  In  later  stages  the  tension 
is  so  great  that  pitting  cannot  be  produced. 

Moles. — Moles  are  of  several  kinds.  They  are 
conveniently  divided  into  hard  and  soft  moles. 
In  the  former  are  included  warty  nsevi,  ichthyosis 
hystrix  and  in  the  latter  the  pigmented  moles 
and  similar  lesions  devoid  of  pigment. 

Ichthyosis  Hystrix,  Linear  Naevus,  Naevus  Unius 
Lateris.  —  {Definition  :  Congenital  streaks  or 
bands  composed  of  warty  elevations  covered 
with  scales.) 

Clinical  Features.  Linear  nsevi  may  be 
noticed  at  birth,  but  they  often  escape  observa- 
tion for  several  years.  They  may  be  insignifi- 
cant lesions  an  inch  or  so  in  length,  or  bands 
extending  the  Avhole  length  of  a  limb  or  around 
one  half  of  the  trunk.  As  a  rule  they  are  uni- 
lateral, but  rarely  bilateral  lesions  occur.  Each 
band  or  streak  is  made  up  of  a  number  of  closely 
set  small  warty  excrescences  covered  with 
scales.  They  are  of  the  same  colour  as  the 
surrounding  skm  or  brown  or  black. 

Epithelioma  may  occasionally  develop  in  late 
adult  life  upon  such  nsevi. 

Treatment.  As  a  rule  they  may  be  left  alone, 
but  if  treatment  is  desired  on  account  of  their 
position,  excision  or  destruction  with  the 
cautery  should  be  practised.  Radium,  if  pro- 
curable, wdll  remove  them,  I  have  also  used 
the  carbonic  acid  snow  with  advantage.  The 
mere  application  of  caustics  like  salicylic  acid 
is  of  no  use. 

Tylosis,  Keratodermia  Palmaris  et  Plantaris. — 
An  hereditary  and  family  nsevoid  condition 
characterized  by  thickening  of  the  epidermis 
of  the  palms  and  soles. 

Etiology.  The  anomaly  may  occur  in  succes- 
sive generations  of  a  family,  and  affect  several 
members  of  the  same  generation. 

Clinical  Features.  The  palms  and  soles  on  both 
sides  a.re  covered  with  thick,  horny,  yeUomsh 
plates.  The  margin  is  sharply  defined  and  the 
normal  fissures  are  well-marked.  In  some 
instances  the  skin  is  brown  or  nearly  black.  In 
such  cases  the  surface  broken  up  by  the  exag- 
gerated fissures  resembles  a  mosaic  or  the  bark 
of  a  tree. 

Tylosis  is  first  noticed  in  early  childhood 
and  persists  throughout  life.  The  movements 
of  the  parts  are  impeded  and  the  fissures  are 
often  very  painful.  The  patient  may  thus 
be  prevented  from  working. 

Treatment.  The  surface  may  be  softened  by 
plasters  of  salicyhc  acid.  X-rays  have  also 
been  used,  but  I  have  seen  grave  atrophy  with 
telangiectases  where  the  rays  have  been  pushed 
to  destroy  the  horny  plates. 

Naevus  Pigmentosus. — This,  the  common  pig- 
mented mole,  is  a  circumscribed  flat  or  elevated 
pigmented  spot  on  the  skin  of  congenital 
origin.     It  is  often  hairy. 
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Pathology.  The  pigmented  mole  is  composed 
of  masses  or  rows  of  cuboidal  cells  in  the  corium. 
These  are  believed  to  be  of  epiblastic  origin, 
and  it  is  assumed  that  in  the  process  of  develop- 
ment they  have  been  included  in  the  meso- 
blast.  In  addition  to  the  cellular  masses  there 
is  excess  of  pigment  and  commonly  hyper- 
trophy of  the  hair  follicles. 

Clinical  Features.  Pigmented  moles  may  be 
present  at  birth  and  maj'  occur  an3r\vhere. 
They  may  be  multiple  or  single.  The  lesion 
is  a  Avell-defined  spot  or  patch  of  brown  or 
bro^Tiish-black  skin  usually  covered  with  hair. 
It  may  be  no  larger  than  a  pin's  head,  or  may 
involve  large  areas  of  the  trunk  or  of  a  limb  or 
cover  a  large  part  of  the  face.  The  surface 
may  be  smooth  or  warty,  and  the  hair  may  be 
fine  and  downy  or  stiff  and  strong:. 

Prognosis.  It  should  not  be  forgotten  that 
after  middle  life  pigmented  moles  may  start 
to  grow  and  develop  into  melanotic  carcino- 
mata,  with  rapid  metastases. 

Treatment.  Small  pigmented  moles  may  be 
treated  by  radium  or  by  solid  carbon  dioxide. 
The  latter  is  often  satisfactory.  The  pencil 
of  the  carbonic  snow  is  pressed  firmly  on  the 
mole  for  thirty  to  forty  seconds.  The  reaction, 
which  produces  blistering,  is  rather  severe. 
The  blisters  should  be  evacuated  with  a  sterile 
needle  and  the  surface  dressed  with  boric  acid 
ointment.  Small  hairy  moles  often  do  well  if 
the  hairs  are  removed  by  electrolysis.  Large 
areas  are  best  treated  by  a  surgeon  skilled  in 
grafting.  The  mole  is  removed  at  one  or  more 
sittings  and  the  areas  denuded  are  grafted. 

Any  rapidly  growing  pigmented  mole  in  an 
adult  should  be  excised  without  delay  with  a 
fair  margin  of  healthy  skin. 

Nsevus  Vascularis. — Vascular  nsevi  are  con- 
genital local  or  diffuse  hyperplasias  of  the 
cutaneous  and  subcutaneous  vessels.  They 
are  the  commonest  congenital  anomalies  of  the 
skin.  According  to  the  parts  involved  they 
are  classified  as  (1)  cutaneous,  (2)  subcutaneous, 
and  (3)  mixed  naevi.  In  the  mixed  nsevus  the 
skin  and  the  subcutaneous  tissue  are  both 
affected.  Exactly  similar  neevoid  conditions 
are  found  in  the  mucous  membranes  and  at 
the  muco -cutaneous  junctions. 

Etiology.  It  has  been  suggested  that  as 
naevi  are  much  commoner  on  the  head  and  neck 
than  elsewhere,  injury  at  birth  may  be  the 
cause,  but  there  is  no  actual  evidence  to  support 
this.  Nsevi  are  found  twice  as  frequently  in  the 
female  as  in  the  male. 

Pathology.  Pathologically  nsevi  are  divided 
into  three  classes. 

1.  Simple  Angioma  (Port- wine  Mark).  —  A 
simple  hyperplasia  of  the  capillaries.  The 
capillaries  are  dilated  but  there  are  no  lateral 
communications. 


2.  Cavernous  Nsevus  (Strawberry  Mark). — A 
hypertrophy  and  dilatation  of  the  capillaries  of 
the  skin  or  of  the  subcutaneous  tissue  or  of 
both.  There  are  cavernous  spaces  forming 
lateral  communications  between  the  vessels. 

3.  Nsevus  Araneus  (Spider  Naevus).  —  This 
consists  of  a  central  dilatation  of  vessels  with 
radiating  dilated  capillaries  extending  from  it. 
Though  often  appearing  in  childhood  or  even 
later,  this  form  is  usually  included  among  the 
vascular  nsevi. 

Angioma  Simplex  (Port-wine  Mark).  —  The 
port-wine  mark  is  usually  of  considerable  size, 
affecting  perhaps  the  greater  part  of  one  side 
of  the  face  or  neck  or  a  tract  along  a  limb.  It 
is  usually  unilateral.  It  is  a  well-defined  red 
or  purplish  area,  usually  smooth,  but  occasionally 
presenting  small  erectile  excrescences  upon  the 
smooth  surface.  In  the  neighbourhood  of  a 
large  port-wine  mark  there  are  often  small 
satellite  lesions  of  similar  character.  The 
colour  disappears  upon  pressure  and  changes 
with  the  temperature;  effort,  etc.,  may  also  in- 
crease the  depth  of  colour.  In  some  cases  the 
adjacent  mucous  membranes  are  affected  as 
well  as  the  skin. 

A  pale  pink  area  of  the  same  nature  as  the 
port-Avine  stain  is  not  uncommon  on  the  fore- 
head and  at  the  nape  of  the  neck,  but  this 
often  disappears  spontaneously. 

Course.  The  simple  angioma  as  a  rule  is 
permanent.  It  may  increase  in  area,  but 
commonly  simply  grows  with  the  growth  of  the 
child.  Those  on  the  forehead  and  nape  often 
disappear  spontaneously. 

Treatment.  Port-wine  marks  are  notoriously 
difficult  to  treat.  The  best  results  in  my  ex- 
perience have  been  obtained  by  the  application 
of  liquid  air.  The  liquid  air  (temperature 
—  182°  C)  is  supplied  in  litre  bottles  similar 
in  structure  to  the  thermos  flask.  A  small 
quantity  is  poured  out  on  to  a  shallow  dish  and 
is  applied  to  the  surface  upon  pledgets  of  wool 
or  lint  held  in  a  sponge-holder.  The  application 
is  made  with  some  pressure,  and  is  rather  painful. 
In  a  child  it  is  better  to  make  the  application 
under  an  ansesthetic  if  the  face  is  the  part 
affected.  As  an  immediate  result  of  the  treat- 
ment the  skin  becomes  white  and  looks  as  if  it 
had  been  touched  with  an  escharotic.  In  a 
few  hours  blistering  occurs.  The  fluid  is 
evacuated  and  the  blebs  are  dressed  with  boric 
acid  ointment.  It  may  be  necessary  to  apply 
the  liquid  air  several  times.  The  result  depends 
upon  the  depth  of  the  nsevoid  condition;  if 
the  affection  is  deep,  many  applications  may 
be  made  without  producing  more  than  a  dimi- 
nution of  its  colour.  The  treatment  is  expen- 
sive, as  one  litre  of  the  liquid  air  costs  fifteen 
shillings. 

The  treatment  of  these  nsevi  by  solid  carbon 


DISEASES  OF  THE   SKIN 


1228 


TREATMENT    OF  ^JEV] 


1? 


dioxide  does  not  in  my  experience  give  such 
good  results.  The  largest  carbon  dioxide  pencil 
that  can  be  conveniently  used  is  a  square  inch  in 
surface,  and  in  a  large  nsevus  it  is  difficult  to 
get  a  smooth  result.  Radium  treatment  of 
port-wine  marks  is  very  tedious  and,  conse- 
quently, expensive.  The  best  results  are  ob- 
tained by  the  application  of  radium  of  strength 
10,000  units,  and  the  constant  repetition  of  the 
applications  takes  several  months  to  treat  a 
large  area.  If  stronger  preparations  of  radium 
are  used  there  is  a  likelihood  of  telangiectases 
occurring  in  the  scar. 

Multiple  puncture  v'ith  the  galvanic  cautery 
has  often  been  used,  but  the  results  are  not  very 
satisfactory. 

Cutaneous  Naevus  (Strawberry  Mark).  —  The 
cutaneous  na?vus  is  usually  smaller  than  the 
port-wine  mark.  It  varies  in  size  from  a  pin's 
head  to  an  inch  or  more  in  diameter.  It  is  of  a 
bright  red  colour,  and  slightly  raised  above  the 
level  of  the  surrounding  skin.  The  surface  is 
usually  smooth,  occasionally  lobulated.  Under 
the  pressure  of  the  finger  the  colour  disappears 
and  the  swelling  diminishes.  Crying,  coughing 
or  any  effort  tends  to  cause  erectile  swelling. 
Cutaneous  nsevi  may  occur  anywhere.  They 
are  commoner  on  the  head  and  face  than  else- 
where, and  they  are  often  multiple. 

Subcutaneous  Naevus. — This  is  a  congenital 
flat  swelling  of  the  same  colour  as  the  surround- 
ing skin.  Compression  causes  it  to  diminish  in 
size.  It,  like  the  cutaneous  naevus,  may  have 
erectile  properties. 

Mixed  Nsevus. — The  mixed  nsevus  is  com- 
moner than  the  subcutaneous.  It  consists  of 
a  localized  soft  swelling  which  can  be  diminished 
by  compression.  Its  surface  is  red,  like  that 
of  the  cutaneous  nsevus,  but  the  redness  rarely 
covers  the  whole  SAvelling.  Large  mixed  nsevi 
are  sometimes  seen  at  the  muco-cutaneous 
junctions. 

Course  of  the  Cavernous  Ncevi.  Occasionally 
these  nsevi  disappear  spontaneously,  more  often 
they  simply  grow  with  the  growth  of  the  child, 
but  in  some  instances  they  increase  with  great 
rapidity. 

Complications.  Injury  or  friction  may  cause 
the  nsevus  to  become  inflamed  and  ulcerate, 
especially  when  it  is  situated  in  the  groin, 
about  the  genitals  or  in  a  cavity.  Such  ulcera- 
tion may  involve  the  whole  or  part  of  the  nsevus, 
and  usually  leads  to  spontaneous  cure  Avith 
scarring. 

Treatment.  Nsevi  require  treatment  when 
they  are  increasing  rapidly  and  where  their 
presence  is  a  disfigurement. 

Small  cutaneous,  subcutaneous  or  mixed 
nsevi  may  be  excised.  The  operation  is  rarely 
attended  with  difficulty,  as  the  nsevus  is  usually 
encapsuled.     Even  in  the  diffuse  form  bleeding 


is  rarely  considerable.     Should  there  be  troublt 
from  hsemorrhage,  it  can  be  controlled  by  hare- 
lip pins  passed  on  each  side  and  the  parts  com  i 
pressed  by  rubber  tubing  wound  round  them. 
Carbonic  acid  snow  is  a  convenient  agent  for 
treating    the    purely    cutaneous    nsevi.     There 
are   many  devices    for    making    the    carbonic 
acid  pencil.     I  find  that  the  collection  of  the 
snow  in   a  wash-leather  bag  fastened  to  the 
nozzle  of  the   gas-cylinder  is  as  convenient  as 
any.     The  snow  is  moulded  in  a  brass  or  vul- 
canite tube  fitted    with    a    rammer.     A    solid 
pencil  of  the  snow  is  thus  obtained,  and  it  can 
be  cut  with  a  penknife  to  the  size  required.     The 
pencil  is  pressed  firmly  upon  the  nsevus  for 
thirty  seconds  and  the  immediate  result  is  ai 
white   cavity  with   an  indurated   margin.     In 
five  minutes  the  colour  returns  to  the  nsevus 
and  it  resumes  its  normal  size.     In  a  few  hours 
the  area  is  blistered,  and  the  blister  requires 
treatment  by  boric  acid  ointment  until  healed. 
The  actual  application  is  not  very  painful,  but 
when  thawing  takes  place  there  is  considerable 
pain.     In  most  cases  it  is  only  necessary  to  treat 
the  nsevus  once.  i 

Electrolysis   is   the    best    treatment   for   the] 
subcutaneous    and    mixed    nsevi.     Where    the 
lesion  is  small  it  is  advisable  to  use  the  unipolar 
method.     This  consists  in  introducing  a  needle 
attached  to  the  negative  pole  into  the  substance 
of  the  nsevus  while  the  positive  pole  is  placed  j 
on    some    indifferent    position.     A    current   of 
from  five  to  eight  milhamperes  is  passed  until 
the   nsevus   becomes   solid   and   doughy.     The 
needle    is    then    withdraAvn,    and    the    surface 
covered   with   gauze   fastened   with   collodion.  I 
In  larger  nsevi  both  poles  are  attached  to  needles 
which   are   introduced   into    the   nsevus.     The  i 
needles  should  be  made  of  irido-platinum  and  ' 
coated  with  an  insulating  varnish  to  within  half  1 
an  inch  of  their  extremities.     A  current  of  ten  to  j 
fifteen   milliamperes  is  passed  until  the  nsevus 
becomes  solid.     The  needles  may  be  removed 
from  part  to  part  until  the  whole  is  treated. 
Steel  needles  should  not  be  used,  as  a  deposit 
of  iron  may  form  at  the  positive  pole.     Where 
the  naevus  is  on  the  face,  and  particularly  if  it 
is  close  to  the  eye,  a  general  anaesthetic  should 
be   used.     In    very   large   nsevi   an    apparatus 
devised   by  Lewis   Jones,  in   which   there   are 
multiple  needles  alternately  positive  and  ne- 
gative, may  be  used  with  advantage.     In  the 
electrolysis  of  naevi  care  must  be  taken  not  to 
do   too   much   at  one  sitting,   and  if  there  is 
proper  insulation  there  is  little  risk  of  sloughing. 

Radium  may  be  used  for  these  nsevi,  but  long 
applications  are  required,  and  I  am  not  convinced 
that  the  results  are  better  than  those  obtained 
with  carbonic  acid  or  electrolysis.  One  advan- 
tage, however,  is  that  the  application  is  painless. 

Large  nsevi  about  the  muco-cutaneous  junc- 


DISEASES   OF  THE   SKIN 


1229 


CONGENITAL  SYPHILIS 


tions  may  require  a  combination  of  excision, 
the  cautery  and  electrotysis  for  their  cure. 

Naevus  Araneus  (Spider  Naevus). — Spider  nsevi 
usually  appear  in  childhood,  often  in  the 
second  decennium.  They  sometimes  follow 
slight  traumatism,  stings,  etc.  They  are  com- 
mon on  the  face  and  are  usually  multiple. 

Each  individual  lesion  consists  of  a  round, 
slightly  erectile  red  swelling  rarely  larger  than 
a  millet  seed,  and  from  this  centre  dilated  capil- 
laries stretch  out  like  the  rays  of  a  star. 

These  little  nsevi  can  be  removed  by  touching 
the  central  spot  with  the  pointed  cautery  at  a 
dull  red  heat,  or  by  electrolysis,  using  the  needle 
attached  to  the  negative  pole. 

Lymphatic  Naevus. — In  rare  cases  congenital 
lymphangiomata  occur.  They  may  be  asso- 
ciated with  the  common  vascular  nsevi.  They 
consist  of  minute  transparent  vesicles  closely 
aggregated.  They  appear  in  infancy  and  are 
usually  situated  on  the  trunk  and  limbs.  They 
cause  no  symptoms,  and  if  removal  is  required 
this  may  be  affected  by  excision  or  electrolysis. 

Congenital  Affection  of  the  Glandular  Elements 

Adenoma  Sebaceum. — A  congenital  overgrowth 
of  the  sebaceous  glands.  The  type  most 
commonly  observed  is  that  described  by  Dr. 
Pringle.  It  consists  of  a  number  of  nodules 
of  pink  colour  affecting  the  middle  third  of 
the  face,  and  especially  the  naso -labial  furrows. 
The  tumours  are  present  at  birth  and  tend  to 
increase  till  puberty.  They  are  often  asso- 
ciated with  common  nsevi  and  pigmented  moles 
and  fibromata,  especially  a  flat  fibroma  above 
the  iliac  crest  on  each  side. 

Adenoma  sebaceum  usually  occurs  in  men- 
tally deficient  children,  but  not  always.  In 
some  cases  the  tumours  are  not  pink,  but  of  a 
pale  colour,  or  with  a  warty  surface. 

The  adenomata  may  be  removed  by  the  knife 
or  by  electrolysis.  J.  H.  S. 


CONGENITAL   SYPHILIS 

Congenital  or  Hereditary  Syphilis  results  from 
infection  of  the  ovum  or  foetus  by  the  Spiro- 
chseta  pallida  or  Treponema  pallidum  of  Shau- 
dinn.  The  toxic  effect  of  the  organism  is  often 
manifested  by  an  abortion  or  series  of  abortions 
or  stillbirths,  followed  by  a  living  syphilitic 
child  with  or  Avithout  symptoms  of  syphilis, 
and  finally  by  a  healthy  child,  as  the  syphilitic 
toxin  becomes  exhausted  by  time  or  treatment. 
The  high  rate  of  mortality  thus  brought  about 
accounts  for  the  relative  infrequency  of  the 
inherited  as  compared  with  the  acquired  disease. 
Probably,  also,  many  cases  with  only  marasmic 
or  visceral  symptoms  escape  recognition.  Trans- 
mission of  the  disease  is  usually  said  to  occur 


through  the  mother  alone,  or  the  father  alone, 
or  through  both  parents,  but  direct  spermatic 
infection  of  a  healthy  ovum  by  a  syphilitic 
father  has  been  much  disputed.  The  possibility 
of  infection  of  the  mother  by  her  syphilitic 
foetus  (syphilis  by  conception)  also  turns  upon 
the  validity  of  direct  paternal  transmission. 
Whether  this  be  accepted  or  not,  it  seems  prob- 
able that,  in  the  majority  of  cases  at  least,  the 
immunity  of  the  mother  from  infection  by  he 
syphilitic  suckling  (Colics'  law),  and  of  the  child 
from  infection  by  its  syphilitic  mother  (Profeta's 
law),  is  due  to  actual  syphilis,  and  the  fact  that 
the  Wassermann  reaction  has  been  shown  to  be 
positive  in  the  apparently  healthy  mother  and 
child  is  in  favour  of  this  view.  The  symptoms 
of  inherited  syphilis  may  be  conveniently  divided 
into  "  early  "  and  "late,"  but  it  is  important  to 
remember  that  no  arbitrary  line  can  be  drawn 
between  them,  and  it  is  not  uncommon  to  find 
post-mortem  evidence  of  the  so-called  late 
manifestations  in  sjrphilitic  foetuses  or  stillborn 
children. 

A  syphilitic  child  may  be  born  alive  or  dead, 
prematurely  or  at  full  term,  and  with  or  without 
symptoms  of  the  disease.  In  many  cases  it  is 
apparently  healthy  at  birth,  but  it  may  present 
various  deformities  or  soon  waste  and  die  of 
ansemia  and  inanition. 

Fatal  jaundice  or  hsemorrhage  may  occur 
within  the  first  few  days,  and  the  so-called 
S3^philitic  pemphigus  is  another  symptom  which 
may  be  present  at  birth  or  a  few  days  after 
birth.  This  eruption,  which  indicates  a  severe 
infection  but  not  necessarily  a  fatal  prognosis, 
affects  chiefly  the  palms  and  soles,  and  less  often 
the  face  and  trunk.  It  consists  of  large,  scat- 
tered, usually  flaccid  bullse,  containing  purulent 
or  blood-stained  fluid,  with  a  bro^vnish-red  base 
and  areola.  Its  distribution,  occurrence  a  few 
days  after  birth,  and  the  association  with  it  of 
other  evidence  of  syphilis  will  serve  to  distinguish 
this  eruption  from  pemphigus  neonatorum,  a 
bullous  impetigo  of  streptococcic  origin,  which 
occurs  at  a  later  period  than  the  syphilide  and 
often  in  epidemics. 

If  the  child  escapes  these  natal  or  post-natal 
phenomena  it  will  in  all  probability  remain  free 
from  symptoms  until  the  third  or  fourth  week. 
Between  this  time  and  the  eighth  week,  more 
rarely  after  the  twelfth  Aveek,  it  is  liable  to 
develop  a  series  of  local  and  general  symptoms, 
the  former  of  which  correspond  to  a  certain 
extent  to  those  of  the  second  stage  of  acquired 
syphilis.  These  symptoms  may  be  conveniently 
classed  as  local  and  general. 

Local  Symptoms — 

Lesions  of  Mucous  Membranes.  —  In  the 
majority  of  cases  the  first  manifestation  to 
appear    is    "snuffles."     When    the    rhinitis    is 
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severe  the  nostrils  are  blocked  and  sucking  is 
interfered  with,  so  that  the  child  may  be  starved 
for  want  of  nourishment.  Snuflfles  are  some- 
times accompanied  by  a  characteristic  hoarse- 
ness of  the  cry  due  to  laryngitis. 

Lesions  of  Skin. — Excoriations,  fissures,  or 
mucous  patches  about  the  mouth,  nostrils,  anus 
or  other  parts  of  the  body  may  occur  at  the 
same  time  as  the  snuffles.  The  cutaneous  erup- 
tions proper  come  on  a  little  later.  They  are 
polymorphic  and  may  be  macular,  papular  or 
papulo-squanious,  rarely  vesicular  or  pustular, 
and,  as  already  described,  bullous.  The  type 
most  often  met  with  consists  of  flat  brownish - 
red  discs  coalescing  to  form  large  irregular 
glazed  desquamating  areas  on  the  buttocks, 
lower  abdomen  and  genito-crural  regions ;  the 
face,  especially  around  the  nose  and  mouth,  the 
palms  and  soles  and  the  limbs  may  also  be 
affected,  and  sometimes  the  eruption  invades 
the  trunk  or  the  whole  of  the  body.  Condylo- 
mata and  gummata  are  rare  at  this  stage,  but 
the  echthymatous  or  furuncular  syphilide  may 
occur  in  the  first  three  months,  and  I  have  seen 
a  child  covered  with  large  gummata  a  few  weeks 
after  birth. 

Lesions  of  Hair,  Teeth  and  Nails. — The  growth 
of  hair  may  be  increased,  and  is  then  sometimes 
known  as  the  syphilitic  wig,  or  there  may  be 
alopecia  affecting  the  scalp  or  the  eyebrows. 
It  is  probable  that  some  of  the  cases  of  con- 
genital baldness  are  due  to  inherited  syphilis. 
The  temporary  teeth  are  apt  to  undergo  early 
caries,  and  typical  Hutchinsonian  teeth  have 
been  occasionally  seen  in  the  temporary  set. 

Syphilitic  Onychia  begins  with  the  other  early 
manifestations,  but  may  outlast  them.  I  have 
seen  it  as  an  apparently  single  phenomenon. 
Inflammation  and  suppuration  of  the  matrix 
lead  to  rapid  exfoliation  of  the  nail,  or  the  process 
may  be  more  chronic,  the  nails  becoming  arched, 
narrowed  and  claw  or  fan-shaped. 

Lesions  of  Eye. — Ocular  manifestations  are 
not  usually  seen  until  later,  but  iritis  and 
choroiditis  and,  rarely,  optic  neuritis  may  occur 
during  the  first  three  or  four  months. 

Lesions  of  Bones  and  Cartilages.  —  Pseudo- 
paralysis, usually  affecting  the  arms  and  caused 
by  acute  epiphysitis,  may  be  one  of  the  first 
symptoms  to  attract  attention.  Dactylitis, 
affecting  the  proximal  rather  than  the  distal 
phalanges,  and  the  hands  rather  than  the  feet, 
is  sometimes  observed  during  the  first  year. 
Periosititis  and  the  formation  of  nodes  have 
also  been  noticed  in  infants  under  six  months 
(Carpenter).  Craniotabes  may  occur  during 
the  early  months  of  hereditary  syphilis  as  Avell 
as  in  rickets,  but  some  authorities  maintain 
that  when  it  does  so  it  is  due  to  rickets  occurring 
in  association  with  syphilis.  The  same  objection 
has  been  raised  with  regard  to  Parrot's  nodes, 


a  term  applied  to  a  localised  thickening  of 
the  bones  surrounding  the  anterior  fontanelle, 
causing  the  hot-cross-bun  or  natiform  skull. 
These  changes  come  on  during  the  first  two 
years  of  life,  but  may  persist  for  several 
years. 

Lesions  of  Internal  Organs.— Enlargements  of 
the  spleen  and  liver  can  often  be  made  out,  and, 
taken  with  other  symptoms,  are  useful  diagnostic 
indications.  Changes  in  the  lungs,  kidneys, 
thymus,  pancreas  and  heart  may  be  found  in 
the  dead  foetus  or  stillborn  child,  and  the 
spirochseta  pallida  has  been  found  in  the  affected 
tissues. 

Orchitis,  usually  bilateral  and  causing  swelling 
and  hardness  of  the  testicles,  is  common  during 
the  first  four  months  up  to  three  years,  and 
it  is  sometimes  complicated  by  hydrocele 
(Carpenter). 

General  Symptoms.— These  may  be  present 
at  birth,  but  more  often  develop  with  the  local 
symptoms.  They  vary  according  to  the  severity 
of  the  syphilitic  toxaemia.  The  child  may  be 
born  shrivelled  and  undersized  and  die  of  maras- 
mus ;  usually,  however,  it  is  well  nourished  at 
birth  but  soon  begins  to  waste  and  lose  weight, 
and  before  long  assumes  a  yellowish-brown 
colour  and  a  wrinkled  and  wizened  aspect 
usually  compared  to  that  of  a  little  old  man. 

Late  Manifestations. — The  late  phenomena  of 
congenital  syphilis  may  also  be  divided  into 
local  and  general  symptoms.  They  occur  about 
the  time  of  puberty,  or  at  any  time  from  the 
second  to  the  twenty-fifth  year,  but  no  arbitrary 
age  limit  can  be  fixed. 

The  most  characteristic  local  symptoms  affect 
the  teeth,  eyes  and  ears,  a  combination  often 
known  as  Hutchinson's  triad. 

The  dental  changes  chiefly  affect  the  upper 
incisors  of  the  permanent  set,  which  are  dwarfed 
and  peg-like  and  have  a  shallow  crescentic  notch 
at  the  cutting  edge  and  rounded  angles. 

In  association  Avith  notched  teeth,  certain 
ocular  changes,  of  which  the  most  important  is 
interstitial  keratitis,  are  found.  Both  eyes  are 
affected,  usually  one  before  the  other,  the  con- 
dition varying  from  a  slight  haziness  to  complete 
"  ground-glass  "  opacity  of  the  cornea,  and  is 
accompanied  by  a  network  of  fine  blood-vessels 
in  the  sclerotic,  forming  the  so-called  "  salmon 
patch."  The  condition  clears  up  under  treat- 
ment and  in  course  of  time  often  completely 
disappears. 

Traces  of  old  choroiditis  and  iritis  may  also 
be  found.  Changes  in  the  tympanum  and  middle 
ear  cause  rapid  and  often  permanent  deafness. 
The  hony  changes  seen  at  this  period  are  chronic 
osteitis  and  periostitis  of  the  skull  and  long 
bones.  When  the  crest  of  the  tibia  is  affected, 
the  condition  knowTi  as  "  sabre-blade  tibia " 
is   produced.     Syphilitic   synovitis   and   osteo- 
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arthritis  with  chronic  effusion  and  osteophytic 
outgrowths  are  not  very  uncommon. 

Cutaneous  and  Mucous  Membrane  Lesions  are 

rare  in  the  later  stages  of  congenital  syphilis, 

and  bear  no  comparison  in  point  of  frequency 

and  variety  to  the  tertiary  syphilodermata  of 

j     acquired  syphilis. 

Small  isolated  cutaneous  or  subcutaneous 
gummata,  sometimes  known  as  syphilitic  furun- 
cles, are  most  common  during  the  first  year,  but 
are  occasionally  met  with  up  to  the  twentieth 
year.  They  begin  as  raw-ham  or  copper- 
coloured  nodules  about  the  size  of  a  pea,  which 
break  down  to  form  punched-out  or  sinuous 
ulcers. 

Condylomata  may  crop  up  two  or  three  j^ears 
after  the  early  cutaneous  eruptions  have  ceased, 
to  appear  especially  in  untreated  or  insufficiently 
treated  cases. 

The  most  characteristic  of  the  late  cutaneous 
manifestations  is  deep  ulceration,  especially 
of  the  nose  and  palate,  causing  perforation  of 
the  latter  and  rapid  and  extensive  destruction 
of  the  soft  and  bony  tissues. 

The  saddle-shaped  nose  and  radiating  scars 
about  the  mouth  or  anus  afford  important 
evidence  of  past  disease. 

Certain  changes  in  the  visceral  organs,  mostly 
of  a  gummatous  nature,  have  been  found  in  the 
liver,  spleen,  kidneys  and  in  the  nervous  and 
cardio -vascular  systems.  Of  these,  enlargement 
of  the  liver  and  spleen  are  the  most  important 
from  a  diagnostic  standpoint. 

Adenitis  has  occasionally  been  observed  as 
a  late  manifestation,  and  orchitis  may  occur  as 
late  as  the  twelfth  year. 

Nervous  Phenomena  may  occur  either  as  early 
or  late  manifestations,  and  include  mental  de- 
generation, congenital  idiocy,  general  paralysis, 
hydrocephalus,  chronic  meningitis,  tabes  dor- 
salis,  cerebral  and  meningeal  gummata,  cerebral 
and  spinal  spastic  palsies  and  neuritis  of  cranial 
nerves. 

Late  General  Symptoms. — These  are  not  so 
striking  as  those  of  infancy,  but  varying  degrees 
of  retarded  mental  and  physical  development, 
to  complete  infantilism  with  delay  or  absence 
of  sexual  characteristics,  are  recognized  results 
of  congenital  syphilis.  The  child  is  usually 
weakly  and  anaemic  as  weD  as  stunted  in  growth, 
and  easily  falls  a  prey  to  tuberculous  or  other 
disease.  Some  cases,  however,  lose  nearly  all 
traces  of  the  inherited  taint. 

Diagnosis.  The  diagnosis  cannot  be  made 
on  any  one  symptom  alone,  although  the 
presence  of  chronic  snuffles,  a  dusky  poly- 
morphic eruption  about  the  buttocks,  face, 
palms  and  soles,  pseudo -paralysis  or  enlarge- 
ment of  the  testicle  in  an  infant  under  three 
months,  are  individually  strongly  suggestive 
of  congenital  syphilis.     As  a  rule,  there  will  be 


other  local  or  general  indications  to  found  the 
diagnosis  upon.  Diaper  rashes,  scabies  and 
urticaria  papulosa  are  all  apt  to  be  mistaken  for 
syphilis  and  may  occur  concurrently,  but  the 
absence  of  limitation  to  the  diaper  area,  and  of 
burrows  and  wheals,  will  help  to  distinguish 
these  conditions.  As  already  mentioned,  the 
bony  changes  of  rickets  cannot  always  be  differ- 
i  entiated  from  those  of  syphilis.  In  later  years, 
I  one  or  more  of  the  symptoms  of  Hutchinson's 
I  triad  will  lead  to  a  closer  examination  and  often 
disclose  syphilitic  changes  elsewhere,  and  a 
:  positive  Wassermann  test  will  put  the  matter 
beyond  doubt. 

Treatment.  Treatment  of  a  syphilitic  mother 
is  often  successful  in  procuring  the  birth  of  a 
healthy  child,  and  should  be  begun  as  early  as 
possible  during  pregnancy.  The  father  should 
also  be  treated  if  his  Wassermann  reaction  is 
positive.  The  child  should  be  suckled  by  its 
mother,  as  it  will  then  have  a  much  better  chance 
of  surviving  than  when  fed  artificially. 

The  majority  of  syphilitic  infants  improve 
rapidly  on  mercury  given  by  the  mouth,  and 
this  is  usually  the  most  convenient  method  of 
administration.  Grey  powder  may  be  given  in 
doses  of  a  quarter  to  one  grain  three  or  four 
times  daily  with  sugar,  bicarbonate  of  soda  or 
aromatic  chalk  mixture.  The  addition  of 
Dover's  powder  (grains  one-eighth  to  a  half, 
according  to  age)  is  useful  if  there  is  diarrhoea. 
Other  preparations  used  are  the  subchloride, 
perchloride  and  proto-iodide.  Inunction  is 
sometimes  preferable,  a  piece  of  blue  ointment, 
the  size  of  a  pea,  being  placed  on  the  binder  or 
rubbed  into  different  parts  of  the  body  every 
day.  Mercurial  treatment  should  not  be  stopped 
as  soon  as  the  symptoms  disappear,  as  unfortun- 
ately often  happens,  but  should  be  continued 
systematically  for  at  least  a  year,  with  occasional 
intermissions  if  necessary.  When  later  symp- 
toms occur,  iodide  of  potassium  may  be  com- 
bined with  the  mercury.  Fissures  and  excoria- 
tions may  be  dusted  with  equal  parts  of  boric 
acid  or  calomel  and  zinc  oxide  and  starch  or  a 
weak  mercurial  ointment  applied  inside  the 
nostrils  to  remove  the  crusts. 

In  urgent  cases,  such  as  those  with  iritis, 
when  rapid  and  intense  action  of  the  drug  is 
required,  fumigation,  intramuscular  injection  or 
mercurial  baths  are  used,  or  two  of  these  methods 
may  be  combined.  Salvarsan  (dioxydiamido- 
arsenobenzol),  which  has  to  some  extent  replaced 
mercury  for  this  purpose,  may  be  administered 
intravenously  to  the  mother  or  intramuscularly 
to  the  child.  Erhlich  advises  that  both  should 
be  injected,  the  doses  for  the  mother  being  0'3 
to  0'4  grm.,  and  0008  to  O'Ol  grm.  per  kilo  of 
body  weight  for  the  child.  Good  results  have 
been  reported  in  infants,  but  there  is  a  danger 
of  the  child  succumbing  to  the  toxins  liberated 
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by  the  dead  spirochsetes.  When  salvarsan  is 
given  to  the  mother,  it  is  supposed  that  the 
endotoxins  set  free  lead  to  the  formation  of 
antitoxins  which  are  imbibed  by  the  child,  as 
arsenic  is  not  excreted  in  the  milk. 

E.  D. 


DERMATITIS    FROM    LOCAL    IRRITATION 

Mechanical  Irritation. — 1.  Blows,  contusions 
and  pinches  cause — 

(a)  Erythema,  redness  which  disappears  on 
pressure,  attended  with  slight  swelling  and 
perhaps  itching.  This  erythema  is  transitory 
and  only  follows  slight  injury. 

(6)  Wheals,  raised  fiat  swellings,  at  first  red, 
but  owing  to  oedema  the  centre  rapidly  becomes 
pale.  Such  lesions  follow  a  sharp  blow,  as  with 
a  cane  or  whip.     Wheals,  again,  are  transitory. 

(c)  Ecchymoses,  effusions  of  blood  into  the 
skin  and  suboutaneous  tissue,  as  in  the  common 
bruise.  The  blood  is  gradually  absorbed,  the 
bruise  passing  through  various  colour  changes. 
Subungual  ecchymoses  are  common  in  pinches 
of  the  nail,  and  may  lead  to  loss  of  part  or  the 
whole  of  the  nail-plate. 

2.  Prolonged  pressure  leads  to  a  more 
chronic  erythema,  Erythema  paratrimma,  the 
first  stage  of  the  bed-sore,  and  in  certain  con- 
ditions this  passes  on  to  sloughing  and  ulcera- 
tion. 

3.  Friction  may  produce  erythema  and  blisters 
or  bullae,  as  in  the  use  of  unaccustomed  tools, 
or  in  rowing. 

Prolonged  intermittent  friction  or  pressure 
leads  to  the  formation  of  the  callosity  seen  on 
the  workman's  hand,  or  to  corns  from  the 
pressure  of  ill-fitting  boots  (p.  1233). 

Tlie  friction  of  two  opposed  surfaces  of  skin 
causes  chafing  or  intertrigo. 

4.  Scratching  causes  excoriations  and  abrasions, 
denudations  of  the  surface.  These  are  usually 
linear,  but  they  may  bs  punctate.  Where  such 
lesions  occur  it  is  obviously  necessary  to  seek 
for  some  underlying  cause,  such  as  scabies  or 
pediculi  or  some  general  condition  causing 
itching. 

Napkin  Eruptions  in  Infants.— It  will  be  con- 
venient here  to  consider  the  eruptions  which 
occur  in  the  area  covered  by  the  napkin  in 
young  infants. 

1.  Napkin  Erythema. — This  eruption  is  com- 
mon. It  is  caused  by  the  irritation  of  urine 
and  faeces.  It  is,  therefore,  most  frequently 
met  with  in  the  children  of  the  careless,  but 
in  some  well-tended  babies  it  may  develop 
in  consequence  of  frequent  micturition  caused 
by  a  long  prepuce,  or  an  irritant  diarrhoea. 

The  eruption  is  on  the  convex  surfaces  in 
contact  with  the  napkin,  that  is,  on  the  but- 
tocks and  lower  part  of  the  back,  on  the  backs 


of  the  thighs  and  the  calves  and  heels,  which 
may  come  in  contact  with  the  soiled  napkin. 
The  flexures  are  unaffected. 

The  eruption  is  dark  red,  smooth  and  often 
shining.  In  neglected  cases,  probably  from 
superadded  infection,  vesicles  may  form,  and 
even  papules  and  ulcers. 

The  parts  must  be  kept  scrupulously  clean, 
the  napkins  must  be  frequently  changed, 
washed  and  dried  before  being  reapplied,  and 
the  area  should  be  well  dusted  with  a  powder 
containing  equal  parts  of  zinc  oxide  and  starch 
or  talc.  If  there  is  ulceration  boric  acid 
ointment  or  a  weak  mercurial  (hydrarg. 
ammoniat.  grs.  v  to  an  ounce  of  zinc  oint- 
ment) applied.  Attention  must  also  be  given 
to  the  state  of  the  bowels,  and  circumcision 
may  be  required. 

2.  Infantile  Intertrigo.  —  This  is  a  common 
eruption  in  neglected  infants,  but  also  occurs 
in  fat  babies. 

It  affects  the  groin  and  neck.  In  the  groin 
the  eruption  is  found  in  the  flexure  and  on  the 
adjacent  parts  of  the  thigh  and  scrotum.  It 
is  due  to  the  friction  of  opposed  surfaces,  and 
further  irritation  is  supplied  by  the  contact 
with  faeces  and  urine  in  the  groin  cases,  and  in 
the  neck  from  the  irritation  of  sour  milk  allowed 
to  lodge  in  the  neck  folds. 

The  eruption  is  primarily  an  erythema,  but 
the  warmth  and  moisture  of  the  part  lead  to 
the  formation  of  vesicles  which  rupture  early 
and  leave  a  moist  oozing  surface.  The  erup- 
tion may  extend  beyond  the  actual  flexures, 
but  is  always  present  in  them.  Coccal  infection 
leads  to  ulceration. 

The  treatment  is  on  the  same  lines  as  for 
napkin  erythema. 

Diagnosis.  These  eruptions  on  the  napkin 
region  are  often  thought  to  be  syphilitic,  but 
the  syphilitic  eruption  is  of  a  hammy  colour, 
there  are  lesions  on  the  palms  and  soles  and 
about  the  mouth,  and  there  are  also  snuffles 
and  other  evidence  of  spirochaetal  infection.  A 
seborrhoic  eczema  may  lead  to  some  difficulty 
in  diagnosis,  but  the  eruption  is  more  widely 
distributed,  there  is  greasy  scaling,  and  often 
the  presence  of  pityriasis  capitis  in  the  mother. 
The  napkin  erythema  is  distinguished  from 
intertrigo  by  its  presence  on  the  convex  sur- 
faces, while  intertrigo  begins  in  the  flexures. 

Intertrigo  in  the  Adult. — Intertrigo  is  met  with 
in  the  obese  adult  of  both  sexes.  It  occurs  in 
the  groins,  and  in  the  gluteal  cleft  and  under  a 
pendulous  mamma.  It  is  also  found  in  the 
interdigital  clefts  of  the  toes.  It  begins  as 
an  erythema  with  an  ill-defined  outline,  it 
may  become  vesicular,  and  on  the  rupture  of 
the  vesicles  an  oozing  surface  develops.  It 
must  be  remembered  that  many  of  the  groin 
eruptions   in    both   sexes   are   caused   by   the 
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Epidermophyton  inguinale  (Eczema  margin- 
atum, p.  1244).  Here  the  eruption  has  a  well- 
defined  festooned  outline,  while  the  centre  is 
buff  coloured  and  scaly.  Examination  of 
scrapings  by  the  microscope  "wdll  show  the 
fungus.  Sabouraud  and  Whitfield  have  recently 
shown  that  many  of  the  cases  of  intertrigo 
between  the  toes  are  due  to  the  same  fungus. 

Callositas  (Corns). — Definition:  A  localised 
hypertrophy  of  the  horny  layers  of  the  epidermis 
of  the  hands  and  feet  caused  by  friction. 

Frequently  recurring  friction  and  pressure 
appear  to  be  the  essential  factors.  The  cal- 
losity is  a  raised,  flat,  horny,  yellow  or  greyish- 
yeUoAV  plaque.  Suppuration  is  rare.  As  a 
rule  callosities  are  on  the  hands  and  in  positions 
constantly  rubbed  by  tools. 

If  treatment  is  required  the  callosity  may  be 
soaked  in  hot  water  and  pared  away.  A  sali- 
cylic plaster  or  saUcylic  collodion  will  also 
remove  the  horny  layers. 

Corn. — A  corn  is  a  painful  hypertrophy  of 
the  horny  layer  of  the  epidermis  of  the  toes 
or  sole  caused  by  ill-fitting  boots. 

The  hypertrophied  epidermal  cells  form  a 
conical  mass,  the  apex  of  which  impinges  upon 
the  papillary  layer  and  thus  causes  pain. 
Corns  are  flat  rounded  elevations  of  the  epi- 
dermis of  the  toes  and  soles.  Where  they 
exist  between  the  toes  they  are  white  and  soft 
from  maceration  (soft  corns),  but  elsewhere 
they  are  hard  and  of  yellow  or  greyish  tint. 
Corns  are  often  multiple.  Both  the  hard  and 
soft  corn  are  painful  on  pressure,  especially  in 
cold  and  damp  weather. 

Treatment.  The  corn  should  be  softened  in 
hot  water  and  then  pared  down  with  a  sharp 
knife,  the  conical  plug  or  "  root  "  being  also 
removed  if  possible.  Salicylic  collodion  (one 
part  in  five)  painted  on  nightly,  followed  after 
four  or  five  days  by  fomentation  in  hot  water, 
often  suffices  to  remove  the  hard  corn.  The 
soft  corn  may  be  pared  down  or  treated  with 
salicylic  collodion. 

Affections  due  to  Cold 

Chilblain  (Erythema  Pernio).  —  A  chilblain 
is  a  locahsed  erythema  attended  with  exuda- 
tion, occurring  on  the  fingers,  toes,  ears  and 
*  nose  in  certain  predisposed  persons  in  cold  and 
damp  weather.  Children  and  adolescents  are 
specially  prone  to  the  affection.  The  erythe- 
matous spots  are  of  a  dusky  red  colour,  and 
itching  is  often  severe.  From  neglect  the 
chilblain  may  pass  on  to  vesication  and  ulcera- 
tion, the  so-called  "  broken  chilblain." 

Treatment.  The  patient  should  take  plenty 
of  exercise  and  good  food,  Fats  in  some  form 
are  also  beneficial.  Thick  boots  and  gloves 
should  be  worn  and  warm  water  should  be  used 
for  washing.     Calcium  lactate  sometimes  acts 


beneficially.  It  is  given  in  doses  of  ten  to  fifteen 
grains  thrice  daily  for  six  doses  and  then 
omitted  for  three  or  four  days.  Arsenic  in 
small  doses  is  said  to  be  prophylactic.  Locally 
the  application  of  the  tincture  of  iodine  may 
be  tried,  but  menthol  (one  drachm  in  an  ounce 
of  olive  oO)  is  better  to  reheve  the  itching.  In 
bad  cases  the  electric  hand  or  foot  bath  is 
often  of  service.  Broken  chilblains  are  treated 
by  fomentations  and  ung.  acid  boric. 

Frost-bite. — This  is  extremely  rare  in  this 
cHmate.  There  are  two  varieties  of  lesion.  In 
one,  a  buUa  forms  and  when  this  ruptures  an 
area  of  necrosis  is  found  underneath.  In  the 
other  form  there  is  gangrene.  The  destruc- 
tion caused  may  lead  to  great  deformity  if 
the  nose  or  the  ear  be  affected. 

The  immediate  treatment  consists  in  rubbing 
the  affected  part  with  snow. 

Dermatitis  Hiemalis  (Duhring).  —  American 
physicians  have  drawn  attention  to  a  recurrent 
winter  eruption  which  does  not  appear  to  be 
recognized  in  this  country.  The  eruption 
occurs  on  the  hands  and  rarely  on  the  feet. 
It  consists  of  round  or  horseshoe-shaped,  red, 
raised  plaques,  which  are  at  first  covered  with 
small  vesicles  very  like  herpes.  On  the  rupture 
of  the  vesicle  small  weeping  areas  are  left. 
Scaling  is  the  final  stage.  Dermatitis  hiemalis 
closely  resembles  lupus  erythematosus  in  the 
later  stages,  but  the  lesions  do  not  tend  to 
spread  peripherally. 

Affections  caused  by  Heat 

Ephelis  Ab  Igne.  —  It  is  unnecessary  here  to 
describe  burns  and  scalds,  but  there  is  a  form 
of  pigmentation  due  to  heat  which  comes  under 
the  notice  of  the  dermatologist.  It  is  seen  most 
commonly  on  the  front  and  inner  sides  of  the 
legs,  and  is  usually  caused  by  the  habit  of 
toasting  the  legs  before  the  fire.  It  also  occurs 
in  cooks  and  stokers.  It  is  characterized  by 
brown  macules  scattered  over  the  affected 
surface.  The  brownish  discoloration  causes  a 
mottling  which  often  has  a  reticular  arrange- 
ment. In  rare  cases  a  similar  mottling  is 
seen  apparently  as  the  result  of  exposure  to 
cold. 

Affections  caused  by  Light 

Solar  Erythema  (Sunburn). — The  sites  affected 
in  solar  erythema  are  the  forehead  and  the 
malar  eminences  and  the  nose.  In  rare  in- 
stances the  trunk  or  limbs,  if  exposed  to  strong 
sunlight,  may  be  involved.  The  eruption  does 
not  occur  in  those  who  are  tanned  by  prolonged 
exposure  to  the  sun's  rays,  pigmentation  being 
Nature's  protection  agaitast  the  actinic  rays 
of  Hght.  Fair  people  suffer  most.  The  area 
affected  is  bright  red,  swollen  and  hot,  and 
tenderness  and  smarting  are  often  troublesome 
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features.  The  eruption  fades  in  a  few  hours  to 
several  days,  and  is  usually  followed  by  free 
desquamation,  and  finally  by  pigmentation 
(bronzing). 

The  treatment  of  solar  erythema  consists 
in  the  application  of  soothing  lotions  or  oint- 
ments, the  calamine  liniment  or  a  zinc  cream 
being  suitable  preparations.  As  a  prophylactic, 
susceptible  persons  may  wear  red  or  brown  veils, 
or  powders  or  ointments  containing  pigment 
may  be  applied. 

Ephelis,  Freckle,  Lentigo. — Freckles  are  yellow- 
ish or  brown  or  blackish  spots  of  pigment 
produced  by  exposure  to  the  actinic  rays  of  light. 

Treatment.  Perchloride  of  mercury  (three 
grains  to  the  ounce)  in  glycerine  or  spirit  is 
applied  tAvo  or  three  times  a  day  until  the  parts 
become  red,  when  a  little  zinc  ointment  is 
applied.  Red  or  brown  veils  may  be  worn 
by  those  specially  liable  to  freckles. 

Summer  Eruptions.— In  this  group  there  are 
several  rare  conditions  which  demand  considera- 
tion. The  least  severe  form  is  known  as 
Hutchinson's  Summer  Prurigo.  In  this  affec- 
tion there  is  an  eruption  of  papules  and  vesicles 
on  the  face,  neck  and  upper  extremities.  Each 
lesion  consists  of  a  pale  red  papule,  in  the  centre 
of  which  there  is  a  tiny  vesicle.  The  eruption 
itches  at  night,  and  the  tops  of  the  lesions  may 
be  scratched  off,  and  small  blood  crusts  form. 

The  eruption  occurs  in  children  and  usually 
ceases  at  or  about  puberty.  It  is  a  recurrent 
summer  affection,  and  the  patient  is  usually 
free  in  the  winter.  There  are,  however,  some 
almost  identical  cases  which  recur  on  exposure 
to  cold  and  wind. 

Arsenic  in  gradually  increasing  doses  was 
recommended  by  Hutchinson.  Ichthyol  intern- 
ally has  also  been  advocated.  Soothing  lotions, 
such  as  a  lead  lotion  with  a  little  liquor  carbonis 
detergens,  are  usually  sufficient  to  aUay  the 
irritation.  The  unguentum  metallorum  may 
also  be  used. 

Hydroa  ^stivalis,  Hydroa  Vacclniformis  (Bazin), 
is  a  rare  recurrent  summer  eruption  occurring 
in  children,  usually  beginning  in  the  second 
or  third  year  of  life.  The  exposed  parts  are 
affected,  and  the  eruption  is  often  preceded  by 
a  sensation  of  heat,  and  there  may  be  general 
symptoms,  the  child  obviously  being  out  of 
sorts.  The  eruption  begins  with  the  formation 
of  red  spots,  on  which  vesicles  develop.  The 
vesicles  coalesce  to  form  flat  bullae,  which  dry 
up  into  crusts  in  three  or  four  days.  In  some 
cases  lesions  closely  resembling  those  of  vac- 
cinia form.  On  the  separation  of  the  scabs 
a  scar  is  left.  Each  attack  lasts  two  or  three 
weeks,  the  eruption  coming  out  in  crops. 

The  attacks  occur  year  by  year  in  the  summer, 
but  as  puberty  approaches  they  become  less 
severe  and  finally  cease. 


Protection  of  the  affected  parts  is  necessary 
in  the  subjects  of  this  disease.  Arsenic  may 
be  given,  but  to  be  beneficial  it  has  to  be  pushed. 
The  vesicles  should  be  opened  with  a  sterile 
needle  and  mild  antiseptic  ointments  appHed. 
Pastes  containing  ichthyol  are  of  great  service. 

X-Ray  Dermatitis  and  the  Effects  of  the 
X-Rays  on  the  Skin 

Exposure  of  the  skin  to  the  X-rays  may 
be  followed  by  definite  reactions  varjdng  with 
the  intensity  of  the  radiation  and  the  length 
of  the  exposure.  In  all  cases  there  is  a  latent 
period,  which  again  varies  with  the  intensity 
and  duration  of  the  radiation. 

Stage  1.  An  exposure  to  the  X-rays  equiva- 
lent to  the  B  tint  on  the  pastille  of  Sabouraud 
is  followed  after  fourteen  to  twenty-one  days  by 
epilation.  The  hair  falls  out,  leaving  the  area 
bald,  and  after  a  period  of  about  six  weeks 
the  hair  grows  again.  This  reaction  is  used 
in  the  treatment  of  tinea  capitis. 

Stage  2.  A  slightly  longer  exposure  will 
cause  erythema  and  an  epilation  which  may 
be  permanent.  Such  a  reaction  starts  about 
the  fourteenth  day. 

Stage  3.  A  heavier  dose  is  followed  after  ten 
or  twelve  days  by  vesication. 

Stage  4.  A  still  heavier  dose  is  followed  by 
ulceration.  The  base  of  the  ulcer  is  covered 
by  a  washleather-like  slough  which  is  very 
adherent. 

Stage  5.  The  reaction  after  an  enormous  dose 
may  occur  in  eight  days  and  may  terminate 
in  gangrene. 

It  will  be  readily  understood  that  there  is 
no  hard-and-fast  line  between  these  stages, 
and  that  they  are  only  given  for  convenience. 
The  skin  may  recover  entirely  after  the  second 
stage,  but  where  there  has  been  vesication, 
atrophy  and  telangiectases  are  certain  to  occur. 
In  the  fourth  stage  the  ulcer  may  take  many 
months  to  heal,  and  the  scar  is  depressed, 
pigmented  and  telangiectatic.  In  the  last 
stage  the  ulcer  never  heals.  All  forms  of 
radio-dermatitis  are  exceedingly  painful,  and 
persistent  pruritus  often  follows  healing. 

It  is  obvious  that  as  there  is  a  long  period 
of  latency,  frequently  repeated  doses  of  the 
rays  may  produce  one  of  the  later  stages  of  the 
dermatitis,  and  this  often  followed  treatment 
when  frequent  repetitions  of  the  exposures  were 
made  without  any  measurement  of  the  dose. 

Dermatitis  of  the  Operator. — This  unfortunate 
affection  should  never  be  seen  under  present 
circumstances,  as  in  all  properly-equipped  out- 
fits there  is  provision  for  the  protection  of  the 
operator.  In  the  pioneer  workers  it  was  first 
noticed  that  the  nails  became  brittle,  and  later 
painful  and  tender  chronic  ulcers  formed  on 
the  backs  of  the  fingers  and  hands.     The  ulcers 
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were  of  irregular  outline,  covered  with  a  yellow- 
ish slough  and  with  a  livid  red  margin.  The 
whole  finger  or  the  hand  sometimes  became 
tumid  and  tender.  Painful  onychia  was  also 
a  frequent  feature,  especially  in  the  cold  weather. 
In  some  cases  the  phalanges  underwent  partial 
absorption.  Ultimately  the  fingers  became  ter- 
ribly deformed,  and  movement  was  impeded  by 
cicatricial  tissue.  In  certain  cases  pigmented 
warts  appeared,  and  unfortunately  some  of 
these  went  on  to  epithelioma,  necessitating 
amputation.  In  a  few  cases  death  has  resulted 
from  cancerous  metastases. 

X-ray  dermatitis  is  notoriously  difficult  to 
treat.  In  some  cases  fomentation  of  the  acute 
lesions  gives  relief,  in  others  the  parts  are  so 
sensitive  that  heat  cannot  be  borne.  Soothing 
dressings  of  all  kinds  may  have  to  be  tried  until 
one  is  found  that  the  patient  can  tolerate. 

Radium  Dermatitis.  —  Exposure  of  the  skin 
to  radium  produces  somewhat  similar  effects 
to  those  seen  after  the  use  of  the  X-rays.  The 
alpha  rays  are  particularly  irritant,  and  when 
prolonged  exposures  are  necessary  the  radium 
is  covered  with  aluminium  or  thin  lead.  In 
very  long  exposures  lead  of  a  half  to  two  milli- 
metres in  thickness  is  used. 

The  radium  scar  is  often  telangiectatic,  like 
that  following  an  X-ray  burn. 

Professional  and  Trade  Dermatitis 

Soaps  and  Soda.  Domestic  servants,  washer- 
women and  others  who  use  strong  soaps  and 
soda  in  cleaning  often  require  treatment.  It 
must  also  be  remembered  that  soaps  intended 
for  house-cleaning  are  used  by  the  poor 
for  their  children's  tender  skins,  with  the  result 
that  an  eczematous  eruption  occurs. 

Water.  Barmaids  and  restaurant  employes 
require  treatment  for  a  similar  affection  from 
constant  washing-up  of  glass  and  crockery. 
They  most  commonly  suffer  in  the  winter,  and 
insufficient  drying  after  washing  is  apparently 
the  exciting  cause. 

Turpentine  dermatitis  is  seen  in  painters  and 
others. 

Sugar  dermatitis  occurs  in  confectioners, 
grocers  and  work-girls  engaged  in  packing 
sweets.  The  eruption  is  very  irritable  and 
pustulation  is  common. 

Woods.  Teak,  rose-wood,  satin-wood  and 
cocus-wood  used  in  the  manufacture  of  flutes 
may  cause  an  eczematous  dermatitis. 

Silicate  used  in  packing  round  boilers  and 
cold-storage  apparatus  causes  a  dermatitis. 

Plaster,  lime,  etc.,  used  in  the  building  trade 
cause  a  chronic  dermatitis  with  thickening  of 
the  epidermis  and  painful  fissures. 

Aniline  dyes  form  another  group  of  irritants, 
and  we  are  frequently  able  to  diagnose  the 
nature  of  the  irritant  by  the  staining  of  the  nails. 


Aurantia,  a  dye  used  in  staining  the  cheaper 
yellow  boots,  is  a  similar  irritant. 

Bichromates  are  used  by  French  polishers  and 
others,  and  here  again  the  staining  helps  the 
diagnosis. 

Photographic  chemicals  also  produce  derma- 
titis. 

Hair  Dyes.  Certain  chemicals  used  in  dyeing 
the  hair  cause  severe  dermatitis  and  sometimes 
loss  of  the  hair. 

Arsenic  causes  an  eczematous  eruption  and 
ulceration.  Where  the  arsenic,  as  in  some 
green  pigments,  is  in  fine  powder,  the  eruption 
is  not  confined  to  the  hands,  but  attacks  the 
trunks  and  the  thigh  and  external  genitals. 
A  common  feature  is  perforation  of  the  septum 
nasi.     This  is  almost  constant  in  some  factories. 

Tar,  asphalte,  paraffin  and  soot  form  another 
group  producing  a  definite  series  of  eruptions. 
The  tar  worker  first  suffers  from  a  chronic 
eczematous  eruption ;  then  small  warty  growths 
form,  and  many  of  these  fall  off'.  Later  large 
tumours,  "  tar-moUusca,"  occur,  and  though 
most  of  these  growths  also  fall  oft',  in  the  older 
workers  they  develop  sometimes  into  true 
epithelioma. 

Flax,  jute  and  wool  workers  are  liable  to 
irritant  dermatitis.  Bacterial  and  fungous 
diseases  are  treated  elsewhere. 

Dermatitis  caused  by  Plants. — Amateur  and 
professional  gardeners  occasionally  suffer  from 
acute  attacks  of  dermatitis  from  the  handling 
of  certain  plants.  The  cause  is  often  overlooked, 
especially  if  the  practitioner  is  not  aware  that 
a  patient  makes  gardening  a  hobby.  Certain 
varieties  of  Primula,  particularly  the  P.  ob- 
conica,  cause  an  erythematous  and  vesicular 
eruption  which  may  be  associated  with  general 
malaise,  pyrexia,  etc.  The  hands  and  face 
are  most  commonly  affected,  and  the  eruption 
may  closely  resemble  erysipelas.  The  poison 
ivy  (Rhus  toxicodendron),  dogwood  (Rhus 
venenata),  and  the  poison  oak  (Rhus  divertiloba) 
may  also  cause  a  similar  eruption.  Certain 
bulbs,  colchicum,  scilla,  and  some  of  the  Euphor- 
biacese  and  the  Daphne  mezereum  may  produce 
similar  affections  in  certain  subjects. 

The  parts  should  be  protected  by  soothing 
creams  and  lotions.  By  some  authors  a  solu- 
tion of  hyposulphite  of  soda  (a  drachm  to  the 
ounce)  is  recommended. 

Feigned  Eruptions  (Dermatitis  Artefacta). — 
The  practitioner  must  always  bear  in  mind, 
when  face  to  face  with  an  eruption  of  unusual 
character,  that  the  condition  may  be  produced 
by  the  patient  with  the  object  of  enlisting 
sympathy  or  evading  work.  Such  cases  are 
most  common  in  hysterical  girls  and  women, 
but  they  also  occur  in  malingering  workmen, 
and  in  the  services  in  those  endeavouring  to 
obtain  their  discharge. 
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The  eruptions  in  question  may  be  produced 
by  simple  friction  mth  a  moistened  finger,  by 
the  application  of  irritant  chemicals,  and  the 
like.  The  lesions  produced  vary  very  much ; 
in  some  cases  they  are  simple  abrasions 
and  excoriations,  in  others,  inflammatory  and 
even  ulcerative  conditions  which  may  suggest 
virulent  septic  infection.  As  a  rule  the  lesions 
do  not  conform  to  any  known  type  of  skin 
disease,  they  are  always  within  reach  of  the 
fingers,  and  commonly  present  a  rectangular 
outline,  whereas  most  dermatoses  have  rounded 
or  oval  margins.  In  some  cases  the  lesions 
are  linear  streaks,  which  at  once  suggest  their 
origin  to  an  observer  who  is  mindful  of  the 
possibility  of  an  eruption  being  artefact.  In 
others  the  remarkable  limitation  of  the  erup- 
tion, and  the  normal  character  of  the  adjacent 
skin,  may  cause  suspicion.  In  many  instances, 
however,  it  is  only  a  large  experience  that  is 
able  to  lead  to  a  decision. 

I  have  several  times  pointed  out  that  in  the 
feigned  eruptions  of  the  hysterical  there  are 
other  signs  of  the  nervous  condition,  viz. 
anaesthesia  of  the  palate,  hemiansesthesia, 
stocking  and  glove  ansesthesia  and  alterations 
in  the  visual  fields.  It  is  an  important  point 
that  in  many  cases  some  slight  accidental 
traumatism  seems  to  suggest  to  the  patient 
the  production  of  these  feigned  eruptions. 

In  the  malingerer  there  is  greater  difficulty. 
Again,  some  slight  injury  may  suggest  the  self- 
infliction  of  abrasions,  etc.,  or  steps  may  be 
taken  to  keep  up  an  already  existing  traumatic 
dermatitis.  It  is  extraordinarily  difficult  to 
prove  the  nature  of  the  trouble,  and  the  patient 
often  shows  great  ingenuity  in  concealing  the 
method  adopted  to  produce  it. 

The  practitioner  who  has  a  suspicious  case 
may  adopt  one  of  two  methods.  He  may  cover 
the  affected  parts  with  a  fixed  dressing,  con- 
sisting of  a  simple  ointment  on  lint,  covered 
with  a  thick  plaster  of  Paris  case,  or  he  may 
take  steps  to  prevent  the  use  of  the  hands 
by  enclosing  them  in  a  similar  case.  In  one 
of  my  patients  an  eruption  of  blisters  on  the 
fingers  of  one  hand  was  covered  by  a  plaster 
of  Paris  dressing,  and  as  fresh  blebs  appeared 
at  the  top  of  the  plaster,  this  was  gradually 
increased  until  the  blisters  were,  as  it  Mere, 
pushed  upwards  to  the  shoulder.  By  a  ruse 
it  was  discovered  that  the  patient  used  blister- 
ing fluid  to  produce  the  bullae.  Even  ^\'hen  this 
was  discovered  it  was  indignantly  denied,  and 
that  is  the  universal  experience  in  such  cases, 
the  patient  will  never  confess  to  the  fraud.  It 
is  often  very  difficult  to  get  the  patient's  friends 
to  believe  that  the  practitioner  is  taking  the 
correct  view  of  the  case.  Where  the  patient 
is  hysterical,  moral  influences  must  be  used. 
The  patient  should  have  plenty  of  occupation. 


and  should  be  impressed  with  the  idea  that 
recurrences  of  the  eruption  will  necessitate  the 
immediate  application  of  bulky  protective 
dressings.  In  the  malingerer  it  will  be  often 
found  that  the  incentive  to  keep  up  the  lesions 
is  supplied  by  a  liberal  compensation  allowance. 
This  should  at  the  earliest  possible  opportunity 
be  commuted  for  a  fixed  sum,  a  step  usually 
followed  by  rapid  amelioration.  Where  the 
fraud  can  be  definitely  proved  it  certainly  seems 
that  the  aid  of  the  law  should  be  invoked,  but 
employers  rarely  run  the  risk  of  the  further 
expense  in  such  matters.  In  the  services,  on 
the  other  hand,  there  are  disciplinary  measures 
which  can  be  brought  into  play.         J.  H.  S. 

ERUPTIONS   DUE   TO   ANIMAL   PARASITES 

The  common  parasites  which  give  rise  to 
eruptions  on  the  human  skin  are  the  head  and 
body  louse,  and  the  pubic  or  crab  louse  (pedi- 
culus  capitis,  pediculus  corporis  or  vestimen- 
torum  and  pediculus  pubis) ;  the  bed  bug  (cimex 
lectularius) ;  the  harvest  bug  (leptus  autum- 
nalis) ;  wood-ticks  (ixodes) ;  the  bird-mite 
(dermanyssus  avium  et  gallinae) ;  and  the 
gnat  and  mosquito  (culex  pipiens  and  culex 
anxifer). 

The  demodex  or  acarus  folliculorum  is  occa- 
sionally found  in  the  sebaceous  glands,  but 
does  not  cause  any  symptoms  in  man.  Larvae 
of  the  gadfly  or  botfly  may  be  deposited  under 
the  skin  and  give  rise  to  furuncular  or  serpiginous 
swellings,  and  a  few  cases  of  "  creeping  erup- 
tion "  supposed  to  be  caused  by  the  larva  of 
a  dipterous  insect  (larva  migrans)  of  the  genus 
gastrophilus  have  been  described.  There  is 
also  a  minute  acarus  (pediculoides  ventricosus) 
which  causes  grain  itch,  an  urticarial  eruption 
chiefly  met  with  in  those  who  handle  straw 
mattresses.  Various  flies,  bees,  wasps,  spiders, 
ants  and  caterpillars  may  also  give  rise  to 
eruptions  on  the  skin. 

Tropical  parasites  causing  eruptions  include 
the  jigger  or  sand-flea  (pulex  penetrans) ;  the 
guinea-worm  (dracunculus  medinensis) ;  and  a 
filarial  parasite  causing  craw-craw.  The  cysti- 
cercus  cellulosae  and  echinococcus  hydatid 
have  been  found  in  the  skin  in  rare  instances. 

Pediculosis.  —  The  pediculus  capitis  is  two 
to  three  mm.  in  length,  and  one  to  one  and  a 
half  mm.  in  breadth.  It  is  elliptical  in  shape, 
flattened  on  the  dorsal  surface,  and  grey  or 
slightly  yellowish  in  colour  with  darker  edges, 
and  has  six  jointed  legs,  terminating  in  claws, 
attached  to  the  anterior  part  of  the  body.  The 
female,  which  is  larger  than  the  male,  deposits 
ova  or  nits  to  the  number  of  fifty  or  sixty  along 
the  shafts  of  the  hairs,  and  these  hatch  out  in 
about  a  week.  The  nits  are  whitish  conical  or 
pear-shaped  bodies  fastened  to  the  hair  by  a 
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coUar  of  glutinous  material  in  such  a  way  that 
they  can  be  d^a^\•n  along  it  without  becoming 
detached.  At  the  proximal  end  there  is  a  lid 
or  operculum  through  which  the  young  escape. 
Pediculosis  of  the  scalp  chiefly  occurs  in  the 
heads  of  children,  especially  of  girls  with  long 
hair,  but  women  and  even  men  may  be  affected. 
There  may  be  no  symptoms  except  the  presence 
of  the  nits,  which  are  yellowish  and  globular 
when  maturing,  glistening  white  and  flat  when 
dead  or  empty.  The  pediculi  themselves  are 
found  on  the  scalp  at  the  roots  of  the  hairs, 
but  when  in  small  numbers  they  are  not  very 
easily  seen,  or  they  may  have  been  removed  by 
i  treatment,  so  that  the  nits  remain  as  the  only 
evidence  of  the  disease.  Often  there  is  no  itch- 
ing even  in  severe  cases,  but  as  a  rule  there  is 
sufficient  irritation  to  give  rise  to  scratching 
and  the  inoculation  of  pyogenetic  organisms, 
followed  by  the  impetiginous  lesions  and  en- 
larged occipital  glands  which  are  commonly 
associated  with  the  presence  of  pediculi.  In  , 
neglected  cases  the  hair  may  become  matted 
and  glued  together  into  an  adherent  mass  by 
exudation,  pus  and  dirt,  giving  rise  to  a  con- 
dition to  which  the  name  of  "  plica  polonica  " 
has  been  applied.  In  addition  to  pustular 
lesions  of  the  scalp,  face  and  trunk,  there  may 
be  a  flne  vesico-papular  or  vesico-pustular  i 
eruption  on  the  face  or  on  the  neck  and  shoulders  ; 
in  girls  when  the  hair  is  worn  long. 

Diagnosis.  The  pediculus  can  scarcely  be 
mistaken  for  anything  else.  Nits  can  be  dis- 
tinguished from  scurf  or  scales  by  their  shape, 
and  by  the  fact  that  they  are  not  easfly  de- 
tached and  can  be  drawn  along  the  hair  shaft. 
The  pustular  eruption  and  heaped-up  masses 
of  white  or  greenish-brown  crusts  on  the  scalp, 
the  enlarged  occipital  glands,  and  the  presence 
of  impetiginous  lesions  on  the  face  or  elsewhere 
make  the  diagnosis  easy. 

Eczema  of  the  scalp  is  more  diffuse.  There 
is  redness  and  the  exudation  is  less  purulent 
and  not  heaped  up  into  thick  isolated  crusts. 
Small-spored  ringworm  is  characterized  by  the 
presence  of  scaly  patches  and  stumpy  hairs; 
kerion  is  apt  to  be  localised  and  the  inflamma- 
tion is  deep-seated.  In  some  large-spored  cases 
the  diagnosis  from  the  impetiginous  lesions 
accompanying  pediculosis  can  only  be  made  by 
the  microscope.  Pediculi  and  ringworm  are 
not  very  commonly  associated.  Tertiary 
syphilitic  lesions  occur  in  adults  and  show 
ulceration  beneath  the  scabs.  Patches  of 
psoriasis  are  dry  and  often  circumscribed,  the 
scales  are  heaped  up  and  silvery,  and  lesions 
will  be  found  on  other  parts  of  the  body.  Pus- 
tular folliculitis  is  rare  and  locahsed  to  the 
hair  follicles. 

Treatment.     If  possible  the  hair  should   be 
shaved  off  or  cut  short,  but  this  is  not  essential. 


The  pediculi  are  easily  killed  by  the  continuous 
application  of  almost  any  antiseptic  lotion 
or  ointment.  Paraffin  or  turpentine,  or  equal 
parts  of  these  and  soft  soap  or  olive  oil,  are  use- 
ful domestic  remedies.  Carbolic  lotion  (1  in 
60),  perchloride  of  mercury  (1  in  1,000),  or 
oil  of  sassafras  are  all  efficacious.  Oil  of 
sassafras  has  the  advantage  of  not  being  toxic, 
and,  being  oily,  it  helps  to  soften  and  remove 
the  scabs  as  well  as  kill  the  pediculi.  The 
hair  is  saturated  with  the  oil  or  lotion,  which 
should  be  left  on  all  night  under  a  bathing-cap 
or  other  impervious  dressing.  It  may  be 
necessary  to  repeat  the  process  several  times. 
The  hair  is  then  thoroughly  washed  with  soft 
soap  and  ammoniated  mercury  ointment  ap- 
plied. The  nits  may  be  combed  out  with  a 
small-toothed  comb.  Vinegar  or  acetic  acid 
is  sometimes  prescribed,  but  it  is  not  easy  to 
dissolve  the  nits  or  their  attachments  in  this 
way. 

As  pediculi  and  the  accompanying  impeti- 
ginous lesions  are  easily  conveyed  to  others, 
affected  children  should  be  kept  from  school 
and  their  hats  or  caps  and  brushes  sterflized 
or  destroyed. 

The  Pediculus  Corporis  or  Vestimentorum  is 
similar  to,  but  larger  than,  the  pediculus  capitis. 
It  is  chiefly  found  in  people  of  uncleanly  habits. 
Children  are  said  to  be  rarely  affected,  and  this 
is  generally  true  in  hospital  practice,  but  the 
disease  is  fairly  common  in  Poor  Law  and 
Councfl  Schools. 

The  pediculus  does  not  live  on  the  skin,  but 
in  the  seams  of  the  clothing  worn  next  the 
skin.  The  characteristic  lesion  is  a  minute 
hsemorrhagic  spot  caused  by  the  blood  sucked 
up  by  the  pediculus.  The  intense  itching 
produced  by  the  parasite  leads  to  scratching 
and  the  formation  of  small  blood-crusts  where 
the  finger-nails  have  encountered  inflamed  and 
prominent  follicles  or  wheals.  Infection  with 
impetiginous  lesions  follows. 

The  back  of  the  neck  and  shoulders  are  the 
parts  principally  affected,  but  lesions  may  be 
found  anywhere  within  reach  of  the  finger-nails. 
In  chronic  cases,  especially  in  vagrants,  the 
affected  skin  becomes  thickened,  leathery 
and  deeply  pigmented  as  the  result  of 
continual  scratching;  a  condition  to  which 
the  term  "  vagabond's  disease  "  is  sometimes 
applied. 

Diagnosis.  The  finding  of  the  pediculus  in 
the  seams  of  the  underclothing,  especially  under 
the  neck-band  of  the  shirt  in  men,  is  sufficient 
to  estabhsh  the  diagnosis ;  but  when  the  patient 
has  recently  changed  his  underclothing  and 
pediculi  cannot  be  found,  the  presence  of  linear 
scratch  marks  on  the  back  of  the  neck  and 
shoulders,  interspersed  with  haemorrhagic  spots, 
blood-crusts,  and  pus  infections,  form  a  clinical 
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picture  sufficiently  characteristic  to  prevent 
the  condition  being  confused  with  other 
diseases. 

The  hsemorrhagic  specks  are  distinguished 
from  blood-crusts,  which  may  occur  in  scabies 
or  prurigo,  by  the  fact  that  they  are  in  the  skin 
and  cannot  be  removed  by  the  fingers.  The 
essential  element  of  chronic  urticaria  is  an 
evanescent  wheal,  and  of  prurigo  a  persistent 
papule.  The  absence  of  burrows  and  the  special 
distribution  of  the  lesions  differentiate  pedi- 
culosis from  scabies.  Addison's  disease  and  other 
diseases  causing  pigmentation  are  not  accom- 
panied by  thickening  of  the  skin  nor  by  itch- 
ing and  secondary  lesions,  as  in  pediculosis. 
Diabetic  or  renal  pruritus  may  be  excluded  by 
examination  of  the  urine.  In  cases  of  neurotic 
senile  pruritus,  antiparasitic  treatment  and  pro- 
longed observation  may  be  required  before  a 
definite  diagnosis  can  be  made. 

Treatment.  Thorough  cleansing  of  the  skin 
with  soap  and  water  and  efficient  disinfection 
of  the  clothing,  followed  by  the  application  of 
an  antiparasitic  ointment  such  as  unguentum 
staphisagrise  or  unguentum  hydrarg.  ammoni- 
ata,  will  exterminate  the  pediculi  and  relieve 
the  itching  and  secondary  symptoms  due  to 
scratching.  Mercurial  or  sulphur  baths  are  also 
useful,  but  the  essential  point  is  to  remove  the 
pediculi  and  ova  from  the  clothing. 

Pediculus  Pubis. — The  crab  louse  is  the  small- 
est of  the  three  varieties  of  pediculi,  it  is  shorter 
and  broader  than  the  head  louse,  measuring 
about  one  to  two  mm.  each  way.  It  has  six 
jointed  legs  ending  in  claws,  and  also  eight  short 
feet  at  the  sides  of  the  abdomen.  Like  the  body 
louse  and  head  louse  it  is  greyish  in  colour,  or 
slightly  yellow  after  feeding  and  engorgement 
with  blood ;  under  the  microscope  it  looks 
dark  brown.  The  female  is  nearly  twice  the 
size  of  the  male.  She  lays  fifteen  to  twenty 
eggs,  which  hatch  out  in  about  a  week.  The 
pediculus  is  found  clinging  to  the  hairs  of  the 
pubic  region  close  to  the  skin ;  it  may  also  be 
found  on  the  hairs  of  the  axillae  or  on  the  eye- 
lashes or  beard.  Sometimes  it  may  be  dis- 
covered on  the  hairs  of  the  abdomen  and 
thighs.  The  nits  are  smaller  and  rather 
darker  in  colour  than  those  of  the  pediculus 
capitis  and  corporis,  and  are  arranged  in 
rows  along  the  hairs  in  a  similar  manner. 
The  disease  is  nearly  always  contracted  during 
sexual  intercourse,  and  is  found  in  both  well-to- 
do  and  hospital  patients. 

Symptoms.  In  the  majority  of  cases  there  is 
severe  itching  and  little  spotty  papules  capped 
by  a  pustule  or  blood-crust  are  formed.  A 
severe  eczematous  dermatitis,  which  may 
spread  beyond  the  actual  part  affected,  some- 
times results  from  scratching  or  from  the 
use   of  strong   applications.     Occasionally  the 


itching  is  trifiing  and  no  secondary  lesions  are 
present. 

Another  lesion  produced  by  the  pediculus 
pubis  is  a  grey  or  bluish  stain,  the  macula 
cserulea  or  "tache  bleuatre."  These  stains  are 
supposed  to  be  due  to  a  pigment  injected  by 
the  pediculus,  and  were  first  observed  in  patients 
suffering  from  typhoid  fever. 

Diagnosis.  Careful  examination  with  a  lens 
will  disclose  the  presence  of  nits  or  pediculi 
on  the  hairs  of  the  affected  part.  Eruptions 
from  other  causes  are  rare  in  the  pubic  region. 
In  acute  eczema,  not  due  to  irritants,  other 
parts  of  the  body  are  usually  attacked ;  ring- 
worm has  a  well-defined  edge  and  mycelium  can 
be  found  in  the  scales;  pus  infection  is  more 
localised  and  often  follicular,  and  primary 
pruritus  is  usually  either  part  of  a  generalized 
attack  or  has  its  chief  site  in  the  genital 
organs. 

Treatment.  Shaving  the  part  will  at  once 
remove  the  nits  and  pediculi,  but  as  there  are 
objections  to  this  method  it  is  better  to  apply 
a  weak  carbolic  or  lysol  lotion,  followed  by 
ammoniated  mercury  or  oleate  of  mercury 
ointment.  Naphthol  and  balsam  of  Peru  may 
also  be  used.  Blue  ointment  is  effectual  but 
apt  to  cause  dermatitis.  When  the  pediculi 
have  been  killed  a  soothing  application  is 
required  until  the  dermatitis  and  itching 
sabside. 

Scabies. — Scabies  is  caused  by  the  Acarus 
or  Sarcoptes  scabiei  hominis,  a  member  of  the 
spider  family,  which  lives  and  breeds  in  the 
horny  layer  of  the  skin.  The  female  is  smaller 
than  a  pin's  head  but  large  enough  to  be  visible 
to  the  naked  eye.  It  has  a  rounded  body  and 
eight  short  legs,  to  the  anterior  pairs  of  which 
are  attached  four  suckers,  the  posterior  legs 
bearing  five  setae  or  bristles.  It  burrows  under 
the  skin,  in  which  it  lives  about  two  months 
and  deposits  about  fifteen  eggs.  The  male 
differs  from  the  female  in  being  much  smaller 
and  having  suckers  instead  of  bristles  on  the 
posterior  pair  of  legs ;  it  does  not  burrow  under 
the  skin  but  lives  on  the  surface,  its  function 
being  the  impregnation  of  the  female. 

The  disease  chiefly  occurs  in  young  adults 
and  children  of  both  sexes.  Close  and  prolonged 
contact  is  required  for  infection,  which  generally 
takes  place  at  night  when  the  acarus  is  active. 
Sleeping  with  infected  persons  is  the  commonest 
form  of  contagion,  and  the  disease  is  often 
acquired  during  sexual  intercourse.  It  is 
possible  that  scabies  may  be  contracted  from 
sleeping  in  lodging-house  beds  previously  occu- 
pied by  sufferers  from  the  disease,  but  as  a  rule 
the  acarus  remains  on  the  skin  and  not  in  the 
bedding  or  clothes. 

An  infected  husband  will  in  all  probability 
communicate  the  disease  to  his  wife,  who  may 
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in  turn  infect  the  child  at  her  breast;  older 
children  are  also  liable  to  be  attacked  from 
.  nursing  the  child  and  to  infect  other  members 
j  of  the  family  with  whom  they  sleep.  In  this 
I  way  the  disease  soon  spreads  through  the  whole 
I  household. 

Scabies  also  attacks  the  horse,  dog  and  other 
animals,  and  may  in  rare  instances  be  con- 
tracted from  them. 

Symptoms.     The  female  acarus  having  been  I 
impregnated  by  the  male,  burrows  head  fore-  > 
most,   obliquely   downwards,   into   the    horny 
layer  of  the  skin  and,  in  so  doing,  forms  a  , 
tunnel  one-eighth  to  half  an  inch  or  more  in 
length,  visible  on  the  surface  as  a  sinuous  or 
irregular  gre3nsh  or  black  dotted  line.     This  is 
known  as  the  burrow  or  cuniculus  and  is  patho- 
gnomonic of  scabies. 

At  the  extreme  end  of  the  burrow  there  is  a 
minute  elevation  called  the  acarine  eminence, 
in  which  the  acarus  can  often  be  seen  with  the 
naked  eye  as  a  minute  glistening  body  just 
beneath  the  skin.  If  a  pin  be  inserted  obliquely 
into  the  end  of  the  burrow  and  its  roof  be  torn 
up,  the  acarus  will  cling  to  the  point  of  the  pin 
and  can  be  mounted  and  examined  under  the 
microscope.  It  is  fairly  easy  to  extract  the 
acarus  in  a  recent  burrow  uncomplicated  by 
excoriation  or  pus  infection,  but  care  must  be 
taken  not  to  draw  blood  or  rupture  the  vesicle, 
which  is  often  present,  for  if  this  be  done  it 
will  probably  be  lost  in  the  fluid  which  escapes. 
When  the  acarus  itself  cannot  be  discovered, 
ova  or  faecal  masses  may  be  found. 

The  vesicle  is  usually  situated  just  behind 
the  acarus,  and  is  possibly  due  to  the  action 
of  a  poison  excreted  by  it  on  the  cells  of  the 
rete  when  it  reaches  that  layer,  although  the 
acarus  itself  remains  in  the  homy  layer  above,   j 
Sometimes  the  burrow  is  lifted  up  by  the  vesicle 
and  then  forms  part  of  its  roof.     The  difference 
of  opinion  Vvhich  exists  as  to  the  position  of  the   ; 
vesicle  is  probably  due  to  the  fact  that  the  acarus,  j 
having  reached  the  deepest  part  of  the  horny 
layer,  begins  to  burrow  upwards  again,  leaving 
the  vesicle  at  variable  distances  behind  her. 

The  cuniculi  are  found  on  the  sides  of  the 
fingers  and  interdigital  spaces,  the  palms  and 
palmar  surfaces  of  the  wrists,  the  elbows, 
anterior  axillary  folds,  the  areolae  in  women,  the 
umbilicus,  the  skin  and  glans  of  the  penis, 
the  buttocks,  the  malleolar  regions  and  soles 
of  the  feet. 

In  addition  to  the  burrows  themselves,  and 
the  vesicles,  pustules  and  excoriations  with 
which  they  become  complicated,  certain  second- 
ary lesions  are  set  up  by  scratching  and  pyo- 
genetic  infection  in  their  immediate  neighbour- 
hood and  at  some  distance  from  them.  These 
secondary  lesions  consist  of  scattered  isolated 
papules,  vesicles,  pustules,  small  blood-crusts 


and  scratch  marks.  In  addition  to  the  parts 
already  enumerated  they  affect  the  anterior 
surfaces  of  the  forearms  and  elbows,  the  pectoral 
region,  the  region  of  the  umbilicus  and  lower 
abdomen,  and  the  anterior  and  inner  aspects 
of  the  thighs.  They  are  due  to  reflex  irritation 
or  to  a  poison  excreted  by  the  female  acarus, 
or  possibly,  although  there  is  no  proof  of  this, 
to  the  peregrinations  of  the  male  over  the  skin. 
The  face  and  scalp  nearly  always  escape  in  adults, 
but  in  children  at  the  breast  a  few  lesions, 
chiefly  of  an  impetiginous  nature,  may  be  found 
on  these  parts.  In  children,  burrows  are  often 
found  on  the  feet,  especially  on  the  soles,  and 
there  is  a  greater  tendency  to  a  widespread 
dermatitis  or  eczematization  of  the  trunk  and 
limbs. 

Diagnosis.  When  the  characteristic  burrows 
can  be  found  the  diagnosis  of  scabies  is  easy  and  is 
confirmed  by  the  finding  of  the  acarus.  In  cleanly 
people,  or  in  those  whose  work  necessitates 
frequent  immersion  of  the  hands  in  water,  it 
may  be  difficult  to  find  the  burrows,  and  in 
hospital  patients,  on  the  other  hand,  they  are 
often  so  much  scratched  and  infected  as  to  defy 
recognition.  As  a  rule  the  peculiar  distribution 
on  the  anterior  surface  of  the  body  and  on  the 
buttocks,  the  isolated  character  of  the  lesions, 
the  intense  itching  at  night,  and  a  history  of 
infection,  will  enable  the  diagnosis  to  be  made. 
I  have,  however,  seen  cases  in  which  itching  was 
entirely  absent.  As  syphilis  and  scabies  are 
often  contracted  at  the  same  time,  care  must 
be  taken  not  to  overlook  the  former,  nor  to 
mistake  the  induration  occurring  round  a 
burrow  for  that  of  a  chancre.  Pediculosis 
vestimentorum  especially  affects  the  back  and 
shoulders,  and  is  characterized  by  the  presence 
of  hsemorrhagic  spots.  In  urticaria  there  are 
no  burrows  and  the  elementary  lesion  is  a 
wheal.  Papular  urticaria  of  children,  which 
often  closely  similates  scabies,  is  character- 
ized by  the  shotty  papules  in  the  centres  of  the 
wheals.  In  doubtful  cases  of  varicella  vesicles 
can  often  be  seen  in  the  mouth.  Eczema  tends 
to  form  a  "sheet"  eruption  mth  a  fissured 
surface  and  a  serous  discharge  drying  to  form 
small  flaky  crusts,  whereas  in  scabies  the  lesions 
are  isolated,  scattered  and  more  pustular. 

Treatment.  The  burrows  must  first  be  opened 
by  thorough  scrubbing  in  a  bath  with  a  brush 
and  soft  soap,  particular  attention  being  paid 
to  the  parts  frequented  by  the  acarus.  In 
infants  a  milder  soap  and  ointment  should  be 
used.  An  antiparasitic  ointment,  of  which 
sulphur  is  the  best,  is  then  rubbed  in  and  allowed 
to  remain  on  the  skin  all  night.  This  should  be 
repeated  for  four  or  five  nights  in  succession. 
A  weak  sulphur  ointment,  fifteen  to  twenty 
grains  in  an  ounce  of  vaseline  wdth  a  little 
prepared  chalk,  is  usually  efiicacious.     If  the 
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ointment  is  too  strong,  or  is  used  for  too  many 
nights  in  succession,  a  sulphur  dermatitis  will 
be  set  up,  the  itching  of  which  may  be  mistaken 
for  that  of  the  disease ;  and  it  is  advisable  that 
a  second  course  of  sulphur  treatment  should 
be  preceded  by  an  interval  of  a  few  days,  during 
which  time  soothing  lotions  or  ointments  may 
be  applied.  A  useful  plan  is  to  begin  with 
sulphur  for  three  or  four  nights  and  follow  with 
a  two  per  cent,  naphthol  ointment,  which  may 
be  used  indefinitely  without  fear  of  setting 
up  a  dermatitis.  It  should  be  remembered 
that  in  all  pruriginous  affections  itching  may 
persist  for  some  days  after  the  cause  is  removed. 
Instead  of  sulphur,  ;8-naphthol  or  balsam  of 
Peru  may  be  used  on  account  of  their  less  un- 
pleasant smell.  Sulphur  baths  are  cleaner  than 
ointment,  but  they  should  be  preceded  by 
scrubbing  with  soap,  so  as  to  open  up  the  burrows 
and  allow  the  sulphur  to  penetrate.  Under- 
clothing and  bedding  should  be  disinfected  by 
fumigation  or  by  boiling  or  steaming.  In 
hospital  practice  the  patient  may  be  directed 
to  wear  the  same  underlinen  day  and  night 
until  it  becomes  saturated  with  the  ointment,  or 
garments  steeped  in  petroleum  may  be  worn 
next  the  skin. 

The  Common  Flea  is  too  well  known  to  need 
description.  It  produces  a  minute  haemorrhage 
where  it  punctures  the  skin,  and  this  is  sur- 
rounded by  a  crimson  hypergemic  areola  marked 
off  from  the  healthy  epidermis  by  a  narrow 
white  line.  The  lesions  occur  especially  where 
the  folds  of  the  underclothing,  in  which  the 
ova  are  deposited,  are  in  close  contact  with  the 
body,  such  as  the  neck,  wrists,  ankles  and 
waist. 

When  the  hsemorrhagic  puncta  are  numerous 
they  simulate  purpura,  but  the  erythematous 
halo,  distribution,  itching  and  presence  of 
flea-stains  on  the  linen  make  the  diagnosis 
clear. 

Treatment.  A  few  drops  of  chloroform  may 
be  used  to  kill  the  fleas  on  the  body  and  an 
antipruritic  lotion  or  ointment  applied  to  allay 
the  irritation.  Camphor  or  pyrethrum  powder 
may  be  worn  in  a  bag  next  the  skin. 

The  Bed  Bug  is  a  brown  oval-shaped  insect 
with  a  repulsive  odour.  It  lives  in  crevices  in 
wall-papers,  woodwork,  furniture,  bedsteads, 
etc.,  or  may  remain  in  the  underclothing  or 
bed-linen. 

It  comes  out  at  night  and  feeds  on  the  human 
body,  causing  a  hsemorrhagic  puncture  and  large 
wheals.  At  times  a  general  urticaria  may  be 
set  up.  As  the  bed-bug  is  not  often  found  on 
the  body  during  the  day,  the  diagnosis  from 
ordinary  urticaria  is  not  always  easy. 

Treatment.  Any  insect  powder  may  be  used, 
and  the  rooms  and  furniture  infested  by  bugs 
should  be  fumigated  with  sulphur. 


The  Harvest  Bug  is  a  minute  red  spider-like 
oval  acarus,  one-third  to  one-half  mm.  in  length, 
with  six  long  hairy  legs.  It  is  met  with  in 
summer  and  autumn  in  harvest  fields,  grass, 
gooseberry  and  currant  bushes,  etc.  It  bores 
into  the  skin  of  the  ankles  and  legs  or  other 
parts  of  the  body,  but  not  deeply,  and  can  be 
picked  out  of  the  skin  with  a  needle.  It  sets 
up  an  intense  itching  accompanied  by  urticarial 
or  eczematous  lesions. 

Treatment  consists  in  the  application  of 
weak  sulphur,  naphthol  or  mercurial  ointments. 
'  The  Wood  Tick  is  found  in  trees  and  bushes 
and  is  occasionally  parasitic  on  man.  It  fastens 
itself  on  the  skin  and  does  not  drop  off  until 
it  is  engorged  with  blood.  A  drop  of  any 
essential  oil  will  make  it  relinquish  its  hold, 
and  an  evaporating  lotion  may  then  be  used 
to  allay  the  irritation  set  up. 

The  Bird  Mite  is  a  minute  greyish-white 
parasite  which  infests  fowls,  but  may  reach  the 
human  skin  and  set  up  a  certain  amount  of 
irritation  and  dermatitis. 

Treatment  is  by  antiparasitic  and  antipruritic 
lotion  if  required. 

Gnats  and  Mosquitoes  produce  wheals  accom- 
panied by  intense  itching  and  sometimes  fol- 
lowed by  blistering  and  cellulitis  when  rubbed. 
Essential  oils,  such  as  oil  of  lavender  or  eucalyp- 
tus, tincture  of  pyrethrum  or  infusion  of  quassia, 
are  useful  as  preventives,  and  the  irritation 
may  be  relieved  by  ammonia  and  spirit,  or  lead 
lotion.  Ichthyol  may  be  painted  on  when  the 
inflammation  is  severe. 

The  Jigger  or  Sand-Flea  is  prevalent  among 
the  coolies  on  the  East  Coast  of  Africa,  and  is 
also  found  in  tropical  America,  in  China  and  in 
India. 

It  resembles  the  common  flea,  but  is  smaller 
and  has  a  longer  proboscis.  The  female 
burrows  into  the  skin  and  causes  small  painful 
tumours  which  may  suppurate  or  ulcerate. 

Treatment  consists  in  killing  the  parasite 
with  an  essential  oil  and  picking  it  out  with 
a  needle. 

The  Guinea-Worm  is  found  in  tropical  countries 
and  forms  a  cord-like  swelling  or  a  small  cir- 
cumscribed subcutaneous  tumour  or  a  bulla 
(Malcolm  Morris),  which  finally  bursts  and 
liberates  the  worm  and  its  contained  embryos. 

The  worm  may  be  extracted  by  slowly  winding 
it  round  a  quill  or  match,  but  as  there  is  a 
danger  of  rupture  and  the  escape  of  the 
embryos,  it  is  better  to  kill  it  by  douching 
the  part  frequently  with  water  or  by  injecting 
into  it  a  solution  of  perchloride  of  mercury. 

The  Cysticercus  of  Taenia  Solium  has  been 
found  in  the  subcutaneous  tissues,  where  it 
forms  pea-  to  walnut-sized  tumours.  Echino- 
coccus  hydatid  gives  rise  to  a  soft  semitrans- 
lucent  fluctuating  subcutaneous  tumour,  but,  like 
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the  distoma  hepaticum,  bilharzia  hsematobia 
and  ankylostomum,  is  very  rare  in  the  human 
skin. 

{      Craw-craw  is  a  tropical  disease  supposed   to 

'  be  caused  by  a  filarial  parasite,  but  there  is 
some  confusion  as  to  the  etiology  and  symptom- 
atology of  the  affection,  and  it  is  probable  that 

!  the  name  has  been  applied  to  more  than  one 
disease. 

It  occurs  on  the  West  Coast  of  Africa,  chiefly 

I  in  negroes.  Papular,  vesicular,  pustular  and 
ulcerative  lesions  resembling  those  of  scabies 
occur  on  the  hands  and  forearms  or  scattered 

i  over  the  body,  but  no  burrows  are  found.     The 

'  disease  is  rebellious  to  treatment  and  relapses 
after  apparent  cure ;  hot  baths  and  the  applica- 

1  tion  of  salicylic  spirit  lotion,  /3-naphthol 
ointment  and  boric  acid  powder  have  been 
recommended.  S.  E.  D, 

SKIN   DISEASES    DUE    TO    VEGETABLE 
PARASITES 

Under  this  heading  are  usually  classed  those 
diseases  which  are  due  to  mould  fungi,  though 
'  of  course  all  the  bacteria  are  also  of  vegetable 
nature. 

Perhaps  the  simplest  way  to  deal  with  these 
diseases  is  to  divide  them  up  according  to  the 
part  of  the  skin  affected,  since  they  present 
great  differences  both  in  their  clinical  appear- 
ance and  in  their  appropriate  treatment  in 
different  parts  of  the  body.  We  have,  then,  to 
consider  mycelial  diseases  of  (1)  the  hairy 
regions,  namely,  the  scalp  and  beard;  (2)  the 
nails  ;    (3)  the  glabrous  skin. 

1.  The  Hairy  Regions,  the  Scalp  and  Beard. 
(a)  Ringworm. — Many  varieties  of  ringworm 
fungus  attack  the  hairy  scalp,  infecting  the 
hair  shaft  and  the  horny  layer.  Although  there 
is  a  great  number  of  species,  these  may  generally 
be  grouped  under  three  main  varieties,  namely, 
the  Microsporon,  the  Trichophyton  megalo- 
sporon  endothrix,  and  the  Trichophyton  megalo- 
sporon  ectothrix,  or  ecto-endothrix,  as  it  is  now 
sometimes  called. 

Each  of  these  types  has  its  own  clinical  appear- 
ances and  some  of  the  species  also  show  peculiari- 
ties which  will  be  mentioned  under  the  clinical 
description. 

The  main  differences  are,  however,  shown  in 
the  method  of  affection  of  the  hair.  The 
Microsporon  covers  the  intrafollicular  portion 
of  the  hair  with  a  closely  set  mosaic  of  small 
round  or  polygonal  spores  and  penetrates  it, 
growing  in  the  form  of  narrow  oblong  mycelial 
filaments.  The  cuticle  of  the  hair  is  eroded  and 
the  hair  shaft  rendered  brittle. 

The  Endothrix,  although  it  spreads  into  the 
hair  from  the  infected  horny  layer  and  root- 
sheath,  and  therefore  must  at  one  time  be  more 


or  less  abundant  on  the  outside  of  the  hair, 
rapidly  dies  out  everywhere  but  in  the  hair 
shaft  itself,  so  that  the  hair,  when  drawn,  shows 
no  fungus  on  its  outer  surface.  The  inside  of 
the  hair  is  stuffed  full  of  round  or  square  ele- 
ments arranged  in  chains,  though  this  arrange- 
ment is  often  difficult  to  see  in  the  heavily  in- 
fected hair,  and  the  cuticle  is  not  eroded.  The 
hair  shaft  is  rendered  intensely  brittle,  perhaps 
more  so  in  this  than  in  any  other  variety. 

The  Ectothrix  is  usually,  if  not  invariably, 
associated  with  inflammatory  symptoms,  so 
that  the  hair  when  drawn  is  apt  to  show  a  swollen 
root-sheath.  The  root-sheath  is  full  of  long  fila- 
ments made  up  of  square  elements  wandering 
in  every  direction  over  the  surface  of  the  hair. 
This  variety  also  attacks  the  hair  shaft  to  a 
variable  extent,  but  it  does  not  erode  the  cuticle. 
The  hair  shaft  is  usually  somewhat  less  brittle 
in  this  variety  than  it  is  in  the  others. 

The  microsporon  is  known  in  dogs  and  cats 
(microsporon  canis) ;  the  endothrix  is  known 
in  birds ;  the  ectothrix  is  kno^vn  in  cats,  horses 
and  cattle,  and  is  believed  to  be  invariably  of 
animal  origin. 

Ringworm  of  the  scalp  is  practically  confined 
to  children  below  the  age  of  sixteen  years.  It 
is  true  that  it  is  occasionally  found  in  the  heads 
of  adults  who  are  attending  children  with  the 
disease,  and  is  occasionally,  in  the  case  of  the 
endothrix  fungus,  known  to  persist  from  child- 
hood into  adult  life,  but  this  is  verv  rare. 

Clinical  Types.  The  commonest  type  begins 
as  a  small  scurfy  patch  which  rapidly  spreads 
over  the  scalp  into  a  ring.  The  skin  is  some- 
times faintly  reddened,  but  not  much  inflamed. 
The  hairs  are  attacked  early  and  owing  to  their 
brittleness  break  off  about  a  tenth  of  an  inch 
above  the  level  of  the  skin.  Frequently  almost 
every  hair  within  the  affected  area  is  so  broken, 
hence  the  name  of  tinea  tonsurans  given  to  the 
disease.  After  spreading  to  the  size  of  a  florin 
or  five-shilling  piece  new  patches  occur  round  the 
old  and  the  whole  scalp  becomes  invaded.  In 
old-established  cases  the  ringed  appearance 
becomes  lost  and  the  head  shows  a  condition  of 
widespread  scurfiness  with  ill-nourished,  irregu- 
larly growing  hair.  In  the  old  cases  a  certain 
amount  of  immunity  seems  to  be  established, 
so  that  long  hairs  are  found  growing  in  the 
patches,  but  they  are  frequently  deformed, 
rough  and  pointed,  and  on  examination  are 
found  to  be  riddled  with  the  fungus.  The 
common  fungus  present  is  the  microsporon,  but 
the  endothrix  sometimes  produces  similar 
clinical  appearances.  If  the  disease  spreads 
on  to  the  body  from  the  head  in  large  rings  the 
variety  may  be  the  microsporon  of  the  dog. 

A  second  type  of  invasion  is  by  the  involve- 
ment of  small  groups  of  a  dozen  or  so  hairs 
scattered  all  over  the  head.     In  some  cases  the 
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invasion  of  the  hair  is  accompanied  by  a  very 
heavy  desquamation,  so  that  the  disease  may 
even  be  mistaken  for  psoriasis.  The  search 
for  stumps  is  often  prolonged  before  one  can  be 
found,  and  examination  of  the  scales  reveals 
nothing,  as  there  appears  to  be  no  fungus  in  it. 
Very  careful  examination,  however,  especially 
by  turning  over  the  scales  with  a  pair  of  forceps, 
wall  reveal  certain  softened,  distorted  and  broken 
liairs  lying  curled  up  beneath  them.  This  type 
of  invasion  is  almost  always  associated  with  an 
endothrix  fungus.  Sometimes  instead  of  the 
heavy  scaling  the  scalp  is  quite  clean,  and  one 
only  finds  the  groups  of  broken  hairs,  often  so 
short  that  they  only  appear  as  black  dots,  hence 
the  name  sometimes  given,  "black -dot"  or 
"  bald  "  ringworm.  At  other  times,  again,  each 
hair  is  the  seat  of  an  indolent  pustule  not 
extending  deeply  enough  to  loosen  the  hair  in 
the  follicle.  Both  these  types  are  also  associated 
with  the  endothrix  fungus. 

The  third  tj^pe  is  accompanied  by  well-marked 
inflammatory  symptoms.  These  may  either 
take  the  form  of  a  centrifugally  spreading 
pustular  folliculitis  with  diffuse  redness  of  the 
whole  of  the  affected  area  but  without  much 
swelling  of  the  skin,  or  there  may  be  one  or  more 
large  bluisli-red,  oedematous  swellings  standing 
up  perhaps  a  quarter  of  an  inch  above  the  sur- 
rounding skin  and  offering  a  sense  of  fluctuation 
to  the  finger  indistinguishable  from  that  afforded 
by  an  abscess.  Should,  however,  an  inexperi- 
enced observer  be  led  by  this  fluctuation  to 
incise  the  swelling,  he  will  be  surprised  to  find 
that  he  only  sees  at  the  most  a  few  separate 
beads  of  pus  exuding  from  the  cut  follicles  and 
a  somewhat  free  discharge  of  serum.  This  last 
type  is  that  which  is  in  England  usually  desig- 
nated Kerion  and  on  the  Continent  Trichophyton 
profundum.  In  by  far  the  greater  majority  of 
the  cases  of  ringworm,  in  which  the  inflammatory 
symptoms  are  essential  to  the  disease  and  not 
due  to  the  application  of  irritants,  the  fungus 
present  is  the  ectothrix,but  in  undoubted  cases 
both  of  primary  pustular  ringworm  and  of  kerion 
the  microsporon  and  the  endothrix  have  been 
found. 

Diagnosis.  Ultimately  the  diagnosis  lies,  of 
course,  in  the  demonstration  of  the  fungus 
microscopically,  but  if  the  eye  is  not  trained  to 
select  the  diseased  hair  for  examination  one  may 
often  miss  a  case.  It  is  quite  useless  to  pick 
out  hairs  haphazard  and  mount  them  or  send 
them  for  examination.  Practically  one  may  say 
that  all  cases  of  patchy  scurfiness  of  the  scalp 
in  children  should  be  suspected  of  being  ring- 
worm until  very  careful  examination  has  enabled 
one  to  decide  that  there  is  no  invasion  of  the 
hair  present.  The  most  difficult  are  scurfy 
endothrix  cases  and  cases  of  any  desciiption 
which  have  been  nearly  cured  by  previous  treat- 


ment, and  nothing  but  the  most  careful  search 
will  avail. 

(6)  Favus. — Of  favus  there  are  two  main 
varieties,  neither  very  common  in  this  country, 
na,mely,Achorion  Schoenleinii  and  Favus  Quinc- 
keanum.  These  two  varieties  differ  more  in 
their  appearance  in  artificial  culture  on  artificial 
media  than  in  their  clinical  appearances.  As 
regards  the  appearance  of  the  hair,  favus  is  at 
once  distinguished  from  ringworm  in  that  it 
does  not  render  the  hair  particularly  brittle. 
As  a  rule  a  favus  hair  can  be  pulled  out  by  the 
roots  and  is  apt  to  bring  with  it  portions  of 
a  somewhat  swollen  root-sheath.  Under  the 
microscope  one  finds  that  the  root-sheath  is 
crowded  with  round,  oval  and  cubical  elements 
of  the  most  diverse  sizes  and  shapes.  The  hair 
is  penetrated  by  waving  mycelial  elements, 
generally  oblong  in  shape,  but  very  variable 
both  in  length  and  thickness.  In  places  the 
cuticle  of  the  hair  is  split  up,  but  in  the  main  it 
is  not  eroded. 

Clinically  the  disease  manifests  itself  in  one 
of  two  forms,  but  these  two  forms,  although 
very  distinct,  are  not,  as  far  as  I  am  aware, 
identified  with  the  two  forms  of  fungus  respec- 
tively. The  first  form  is  what  one  may  term 
the  classical  type  of  favus.  In  this  the  disease 
begins  as  a  minute  crust  of  a  sulphur-yellow 
colour.  This  crust  enlarges  peripherally  until 
it  reaches  perhaps  a  quarter  of  an  inch  or  more 
in  diameter.  By  this  time  the  centre  has  sunk 
down  so  as  to  form  a  cup  or  "  scutulum,"  and 
others  form  around  it  until  the  whole  scalp  may 
be  riddled  with  the  disease,  though  it  is  to  be 
remembered  that  favus  is  a  much  less  rapidly 
spreading  disease  than  ringworm.  After  the 
disease  has  persisted  for  some  time  the  pressure 
of  the  masses  of  fungus  forming  the  little  cups 
causes  an  essential  atrophy  of  the  skin  and 
follicles,  with  some  depressed  scarring  and 
permanent  baldness.  Usually,  but  by  no  means 
invariably,  the  well-developed  disease  is  accom- 
panied by  a  strong  mouse-like  odour.  The 
second  form  consists  of  patches  of  very  thick 
scurf  of  a  greyish  colour  associated  Avith  a  small 
amount  of  atrophic  scarring.  The  patches  of 
scurf  vary  in  size  but  are  often  as  large  as 
threepenny  pieces.  In  the  last  case  of  this  t3rpe 
that  I  saw  the  child  had  just  come  over  from 
India  and  had  had  the  disease  for  two  years. 
There  were  still  only  two  or  three  patches, 
which  had  been  diagnosed  as  psoriasis,  and  it 
was  only  by  pulling  hair  out  of  these  scurfy 
patches  that  one  could  diagnose  the  disease 
correctly.  The  fungus  on  cultivation  proved  to 
be  of  the  ordinary  ty^e,  Achorion  Schoenleinii. 
One  may  lay  it  down  as  a  good  rule  that  all 
patches  of  thick  scurf  associated  with  atrophic 
baldness,  especially  in  children,  should  be 
suspected  of  being  favus.     One  must  also  re- 
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member  that  favus,  unlike  ringworm,  has  httle 
or  no  tendency  to  die  out  on  reaching  adult 
life. 

Diagnosis.  The  diagnosis  of  the  typical 
variety  of  faviis  offers  no  difficulty  to  any  one 
who  has  seen  the  disease  before.  The  striking 
appearance  of  the  scalp,  dotted  over  with  con- 
cave cups  of  a  bright  sulphur  colour,  the  presence 
of  atrophic  scarring  and  the  peculiar  odour  will 
reveal  the  nature  of  the  disease  at  once.  In  the 
atypical  form,  where  merely  thick  crusting  is 
present,  the  diagnosis  is  only  to  be  made  by 
means  of  the  microscope,  and  since  there  are 
no  "  stumps  "  in  favus  one  must  select  a  bunch 
of  hairs  growing  from  the  centre  of  the  crust, 
when  the  fungus  will  be  easily  found  coursing 
up  the  hair  shaft  and  ramifying  in  the  root- 
sheath  . 

Ringworm  of  the  Beard. — Although  in  very  rare 
instances  the  microsporon  has  been  described 
in  the  beard  it  may  be  said  that  practically 
all  the  cases  are  due  either  to  an  ectothrix 
or  the  violet  endothrix.  Clinically  the  disease 
falls  into  two  types.  In  the  first  the  fungus 
gives  rise  to  severe  inflammatory  reaction  from 
the  beginning.  There  are  one  or  more  large 
swellings  varying  in  size  from  that  of  a  pea  to 
a  large  gooseberry,  of  a  dusky  red  colour,  and 
not  unlike  gummata  in  appearance.  Careful 
examination  shows  that  the  hair  is  broken  and 
irregular  over  these  patches,  and  sometimes  a 
small  amount  of  pus  may  be  seen  oozing  from 
the  follicles.  The  hair  may  be  very  difficult  to 
extract,  owing  to  its  being  broken  off  so  short, 
but  if  one  is  successful  it  will  be  found  that  the 
shaft  is  stuffed  with  short  mycelial  elements 
which  may  also  be  seen  ramifying  on  the  root- 
sheath  and  in  any  pus  that  may  have  been 
mounted  with  the  hair.  This  variety  is  due  to 
an  ectothrix  fungus. 

In  the  second  variety  the  symptoms  are  much 
less  inflammatory.  Circular  patches  of  various 
size  are  seen  scattered  over  the  chin,  throat  and 
cheeks.  These  patches  are  pink  in  colour  but 
hardly  at  all  swollen.  There  is  a  fine  ring  of 
scales  at  the  edge  of  each  and  the  free  edge  of 
the  scale  points  towards  the  centre  of  the  patch. 
The  hair  is  broken  off  very  short  within  the  ring 
of  scales,  but  if  one  can  be  extracted  it  will  show 
a  shaft  packed  with  square  or  round  mycelial 
elements  and  the  root-sheath  is  found  free  from 
the  fungus.  The  variety  present  is  the  violet 
endothrix. 

Treatment.  The  treatment  of  ringworm  and 
favus  of  the  scalp  and  beard,  being  on  similar 
lines,  will  be  dealt  with  together. 

For  rapidity,  certainty  and  painlessness  the 
X-rays  easily  hold  first  place.  It  is  not  within 
the  scope  of  this  article  to  go  into  detail  as  to 
the  technique,  but  it  may  be  said  that  Adam- 
son's  method  should  always  be  applied  in  exten- 


sive scalp  cases,  and  may  be  adapted  to  the  face 
in  beard  cases,  with  some  modification.  It 
should  be  always  remembered  that  the  rays  do 
not  kill  the  fungus,  but  merely  remove  the  hair, 
so  that  the  case  becomes  one  of  superficial 
infection  with  which  one  can  deal  easily.  The 
whole  area  must,  however,  be  kept  under  some 
antiparasitic  remedy  which  will  kill  out  the 
surface  fungus  and  prevent  that  shed  with  the 
hairs  from  spreading  the  mischief.  For  this 
purpose  Sabouraud  advises  a  dilute  alcoholic 
tincture  of  iodine,  but  I  prefer  greasy  apph- 
cations,  and  a  weak  white  precipitate  or  saHcylic 
acid  ointment  will  do  all  that  is  desired. 

Next  in  value  after  the  X-ray  treatment  is 
undoubtedly  that  by  croton  oil,  but  as  this  must 
necessarily  be  handled  by  the  expert,  it  is  difficult 
to  see  how  it  can  be  necessary  now,  as,  if  the 
patient  is  able  to  command  the  croton  oil  treat- 
ment, he  will  be  almost  certain  to  be  able  equally 
to  get  the  X-rays. 

If  neither  of  these  methods  can  be  used  one 
is  thrown  back  on  the  use  of  irritating  anti- 
septics, which  may  in  time  cause  the  shedding 
of  the  diseased  hair,  for  it  is  an  axiom  in  the 
treatment  of  ringworm  that  it  is  out  of  the 
question  to  attempt  to  kUl  the  parasite  within 
the  hair,  and  all  diseased  hair  must  be  shed  in 
order  to  bring  about  a  cure. 

Such  methods  are  the  daily  application  of 
equal  parts  of  common  salt  and  vaseline  followed 
by  frequent  bathing  with  hot  water,  the  daily 
inunction  of  twenty  per  cent,  copper  oleate 
ointment,  the  official  ointment  of  nitrate  of 
mercury,  chrysarobin  ointment — which  must 
be  used  with  great  care  on  account  of  the  risk 
of  conjunctivitis — or,  lastly,  an  ointment  with 
which  I  have  recently  had  some  success  con- 
taining a  drachm  of  benzoic  acid  and  half  a 
drachm  of  salicylic  acid  to  the  ounce.  All 
these  ointments,  however,  frequently  fail  in 
their  action,  and  I  know  of  no  method  other 
than  the  X-rays  and  croton  oil  by  which  one 
may  set  a  definite  term  to  the  length  of  treat- 
ment. 

Finally  comes  the  important  question :  When 
is  a  case  to  be  regarded  as  cured  ?  In  the  X-ray 
method  the  head  is  quite  bald  for  a  considerable 
period,  and  when  the  new  hair  is  once  seen  to  be 
beginning  to  grow  satisfactorily  the  case  may 
be  signed  up  with  confidence,  but  by  all  other 
methods  it  is  necessary  to  stop  the  treatment 
for  a  month  and  watch  carefully  for  the  appear- 
ance of  small  scaly  patches  or  stumps,  and  this 
needs  a  great  deal  of  care  and  experience.  No 
case  of  ringworm  should  ever  be  signed  up  as 
cured  while  there  is  still  a  scaly  condition  of  the 
scalp. 

2."  Ringworm  and  Favus  of  the  Nails. — Both  of 
these  diseases  are  somewhat  rare,  the  latter 
extremely  so.     The  symptoms  of  ringworm  of 
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the  nails  are  a  thickening  of  the  posterior  fold, 
a  marked  hyperkeratosis  of  the  nail  bed,  and  a 
distorted,  buff-coloured  and  friable  condition 
of  the  nail  plate.  The  fungus  present  is  gener- 
ally an  endothrix.  In  favus  bright  yellow 
patches  are  present  in  and  beneath  the  nail 
plate. 

No  differential  diagnosis  need  be  given  from 
the  clinical  point  of  view,  as  careful  microscopic 
examination  is  the  only  reliable  method. 

Treatment.  The  nails  must  be  removed  under 
either  a  local  or  general  anaesthetic,  taking  every 
care  to  get  away  the  last  fragment  of  the  friable 
plates,  and  the  base  should  then  be  dressed  with 
chrysarobin  ointment,  to  which  five  per  cent,  of 
salicylic  acid  may  be  added.  This  application 
should  be  made  daily  under  a  rubber  finger 
stall,  packing  the  ointment  beneath  the  posterior 
fold  as  far  as  one  can  get  it.  The  dressing 
should  be  continued  until  the  new  nail  is  seen  to 
be  growing  up,  when  if  it  is  still  diseased  it  must 
be  again  removed  and  the  treatment  repeated. 
It  is  an  extremely  resistant  disease  and  I  have 
found  the  X-rays  useless  even  in  high  doses. 

3.  Ringworm  of  the  Glabrous  Skin. — Three 
main  types  may  be  described,  namely,  large 
red  rings  with  a  scaly  margin  and  the  scales 
pointing  their  loose  edges  inwards,  generally 
due  to  an  endothrix  or  a  microsporon  of  cat 
origin  ;  large  areas  of  cushion-like  inflammation 
and  pustulation  of  the  lanugo  hair  follicles 
(so-called  agminate  folliculitis),  generally  due 
to  an  ectothrix  from  the  horse ;  and  ring- 
worm of  the  folds  of  the  groin,  toes  and 
fingers,  due  to  the  epidermophyton  inguinale. 
The  first  may  be  mistaken  for  other  scaling 
diseases,  such  as  some  of  the  seborrheides,  but 
the  circles  are  more  perfect  in  ringworm  and  the 
examination  of  a  scale  will  easily  decide  the 
question.  The  second  form  may  be  mistaken 
for  an  oedematous  eczema,  but  again  the  per- 
fectly circular  outline  of  the  patch,  combined 
with  pustular  inflammation  of  the  follicles, 
should  at  once  lead  to  microscopic  examination. 
The  third  variety  in  its  typical  situation  offers 
no  great  difficulty,  but  when  affecting  the  hands 
and  feet  presents  such  unusual  appearances  that 
it  is  not  commonly  recognized.  In  the  groin 
it  produces  a  spreading  red  dermatitis  with  a 
perfectly  definite  margin,  like  a  curtain  on  the 
inner  side  of  each  thigh. 

The  margin  may  be  either  scaly,  Avith  the  free 
edges  of  the  scales  pointing  inwards,  or  may  be 
beset  with  fine  pustules  or  vesicles,  from  which 
the  fungus  may  be  easily  gathered.  Itching  is 
usually  intense  and  in  some  patients  inflamma- 
tion is  severe. 

On  the  hands  and  feet  the  epidermophyton 


may  set  up  either  an  acute  bullous  eruption 
exactly  resembling  that  of  acute  eczema,  or  an 
intertriginous  eczema  of  the  fingers  and  toes, 
the  eruption  leaving  off  at  the  heads  of  the  meta- 
tarsals, or  it  may  give  rise  to  a  widespread 
hyperkeratotic  eczematoid  eruption  all  over  the 
palms  and  soles. 

Treatment.  The  superficial  types  offer  no 
particular  difficulty.  They  may  be  treated  with 
chrysarobin  ointment,  with  salicyHc  acid  three 
per  cent,  and  benzoic  acid  five  per  cent,  in  an 
ointment,  or  with  iodine  pigment,  and  they 
usually  disappear  in  a  few  days. 

The  agminate  follicular  type  is  more  resistant, 
and  either  fomentation  with  perchloride  of 
mercury  (1  in  2000)  may  be  used  or  chrysarobin. 
The  epidermophyton  infections  are  particularly 
obstinate.  I  find  that  chrysarobin  ointment 
or  the  salicylic  and  benzoic  acid  ointment  is 
the  best  application,  but  great  care  must  be  taken 
in  the  case  of  the  hands  and  feet  to  get  away  as 
much  as  possible  of  the  thick  horny  layer  in 
order  to  let  the  drug  reach  the  parasite.  Some 
of  these  cases  have  persisted  for  years  un- 
diagnosed. 

Two  other  fungus  diseases  need  a  few  words 
of  description,  namely,  'pityriasis  versicolor  and 
erythrasma,  both  of  which,  especially  the  latter, 
give  rise  to  so  little  discomfort  that  they  are 
often  only  discovered  accidentally. 

Pityriasis  versicolor  occurs  as  small  buff- 
coloured  macules,  chiefly  situated  on  the  chest 
and  shoulders,  but  sometimes  running  down  the 
arms  on  to  the  hands.  On  scratching  the 
macules  a  scale  is  easily  raised,  and  if  this  be 
examined  under  the  microscope  small  short 
angular  mycelial  elements  accompanied  by 
bunches  of  spores  will  be  seen.  The  fungus 
(microsporon  furfur)  is  so  plentiful  that  it  is 
very  readily  found,  yet,  curiously  enough,  it 
is  extremely  difficult  to  cultivate  outside  the 
body  and  is  only  with  difficulty  inoculated  from 
one  patient  to  another, 

Erythrasma  occurs  only  in  the  groin  and  rarely 
in  the  axilla.  It  has  the  same  distribution  in  the 
groin  as  the  groin  ringworm,  forming  curtain- 
like patches  on  the  inner  side  of  each  thigh. 
The  colour  is,  however,  of  an  indolent  reddish 
brown  and  scaling  is  not  very  marked  until  the 
eruption  is  scratched,  when  a  fine  powdery 
desquamation  occurs.  The  parasite  (micro- 
sporon minutissimum)  can  only  be  seen  by 
staining  and  examining  with  a  high  power. 
It  is  extremely  difficult  to  grow  outside  the  body 
and  is  not  very  contagious.  Either  of  these 
diseases  can  be  easily  cured  by  the  persistent  use 
of  a  weak  (three  per  cent.)  salicylic  acid  ointment. 

A.  W. 
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A.— INFECTIONS  DUE   TO   STAPHYLOCOCCI 

Under  this  head  are  included  carbuncles, 
boils  and  furunculosis,  follicular  impetigo  and 
sycosis. 

Carbuncles — For  these  v.  the  surgical  portion 
of  this  work. 

Boils  and  Furuncles  are  so  well  known  to  the 
medical  and  even  to  the  lay  public  that  a  formal 
description  is  unnecessary.  The  chief  dis- 
tinction between  the  tw^o  is  that  boils  are 
usually  single,  while  furuncles  are  smaller  and 
appear  in  crops.  Both  may  conveniently  be 
considered  together.  Although  they  occur  often 
enough  in  subjects  otherwise  healthy,  it  is  well 
established  that  certain  conditions,  for  example, 
glycosuria  and  albuminuria,  conduce  towards 
their  development,  and  they  not  infrequently 
are  to  be  observed  as  a  sequel  to  one  of  the 
exanthemata.  They  also  occur  as  complica- 
tions of  any  skin  eruption  which  is  attended  by 
discharging  surfaces  or  in  which  the  skin  is 
injured  by  vigorous  scratching. 

The  treatment  of  these  lesions  is  divided  into 
two  parts,  local  and  general.  The  local  treat- 
ment is  by  far  the  most  important.  If  the  boil 
be  seen  early,  abortive  measures  may  be  tried. 
A  favourite  method  is  the  injection  of  a  drop  of 
pure  carbolic  acid.  This  is  painful.  A  less 
painful  method  is  the  use  of  Unna's  mercury 
carbolic  plaster  mull.  A  varnish  has  been 
introduced,  under  the  name  Vernisol,  of  mercury 
and  carbolic  acid.  This  is  sent  out  in  a  col- 
lapsible tube,  whence  it  may  be  squeezed  and 
spread  over  the  surface  with  the  finger.  It 
soon  dries  to  form  a  thin  film.  This  is  a  very 
convenient  way  of  applying  these  medicaments. 
Even  if  complete  absorption  is  not  obtained 
the  area  of  suppuration  is  limited  and  rupture 
is  accelerated.  In  no  case,  however,  should 
a  boil  be  allowed  to  burst  spontaneously,  but 
as  soon  as  it  is  certain  that  pus  is  present  it 
should  be  let  out  through  an  incision  of  suitable 
size,  and  the  interior  swabbed  out  with  carbolic 
acid.  The  expression  "  suitable  size  "  is  used 
not  without  reason.  There  is  seldom  need  for 
a  cut  more  than  a  quarter  of  an  inch  long,  and 
upon  exposed  parts  such  as  the  face,  where 
cosmetic  considerations  are  of  importance, 
great  care  must  be  taken  that  the  incision  is 
not  longer  than  absolutely  necessary.  The 
best  after-treatment  is  to  keep  the  wound 
covered  with  a  dry  gauze  dressing,  which  is  to 
be  changed  frequently,  and  each  time  the  part 
should  be  washed  with  weak  (1  in  4000)  biniodide 
of  mercury  solution  in  order  to  diminish  the 
risk  of  auto-infection.     If  the  part  affected  be 


hairy,  c.  g.  the  back  of  the  neck,  it  should  be 
shaved,  for  the  discharge  sticks  to  the  hairs  and, 
travelhng  downwards,  infects  fresh  follicles. 
Above  all  things  poultices  and  fomentations  are 
to  be  avoided,  for  they  afford  splendid  culture 
media  for  the  organisms  and  increase  the  risk 
of  auto-inoculation. 

Internal  Treatment.  Under  this  head  are 
comprised  measures  directed  towards  improving 
the  general  condition  of  the  patient  and  in- 
creasing the  resistance  to  infection.  First  and 
most  important  of  all  is  attention  to  nutrition 
and  the  placing  of  the  sufferer  under  proper 
sanitary  conditions.  Weakly  children  are  often 
wonderfully  benefited  by  cod-liver  oil  and  malt. 
A  time-honoured  remedy  is  brewer's  yeast, 
given  in  doses  of  a  teaspoonful  twice  daily. 
Probably  the  best  of  all  methods  of  increasing 
the  patient's  resistance  is  the  administration  of 
a  vaccine.  In  fact,  vaccine  therapy  met  with 
its  first  and  most  striking  successes  in  the 
treatment  of  boils  and  furuncles.  Of  late  there 
has  been  a  growing  tendency  to  increase  the 
dose  given.  At  one  time  as  small  a  quantity 
as  half  a  million  dead  staphylococci  were  given, 
but  now  an  initial  dose  of  fifty  million  is  usual, 
and  it  may  be  increased  subsequently  to  as 
much  as  a  thousand  million.  Stock  vaccines 
may  now  easily  be  obtained,  and  it  is  well 
established  that  in  dealing  with  staphylococcic 
infections  good  results  may  be  obtained  with 
these,  but  it  is  probably  better  to  have  the 
vaccine  especially  prepared  from  the  patient's 
own  organism. 

Sycosis  or  follicular  impetigo  of  the  beard 
region  is  the  most  obstinate  of  all  forms  of 
septic  eruptions  of  the  skin.  It  results  almost 
invariably  from  the  introduction  of  infected 
material  during  shaving.  Contrary  to  the 
popular  idea,  it  is  the  brush  and  not  the  razor 
which  is  usually  at  fault.  Very  occasionally 
a  case  is  seen,  however,  in  a  man  who  has  never 
shaved  at  all.  Once  well  established  it  may 
last  for  years.  The  microbes  penetrate  deeply 
down  the  hair  follicles,  where  they  are  almost 
inaccessible  to  ordinary  antiseptics.  The  main 
principle  of  treatment,  therefore,  is  to  produce 
epilation  over  the  affected  area.  This  is  best 
done  by  means  of  the  X-rays.  To  produce 
epilation  of  the  face  a  full  pastille  dose  of  rays 
must  be  given,  slightly  more  than  would  be 
sufficient  to  produce  epilation  on  the  scalp. 
Within  a  day  or  two  of  administration  of  the 
rays  there  is  usually  an  aggravation  of  the 
inflammation,  and  of  this  the  patient  should  be 
warned.  Epilation  should  take  place  at  the 
end  of  a  fortnight.     Both  during  the  period  of 
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waiting  for  epilation  and  after  it  has  taken  place 
the  surface  should  frequently  be  bathed  with 
weak  antiseptic  solution  and  dilute  mercury 
ointment  should  be  applied.  Even  if  every  care 
and  precaution  be  observed,  in  some  instances, 
nevertheless,  relapses  will  be  found  to  occur. 
In  some  cases,  where  secondary  eczema  is  the 
most  conspicuous  feature  and  follicular  pustules 
are  scanty  (such  cases  are  usually  of  very  long 
standing),  it  is  expedient  to  give  the  X-rays 
in  doses  insufficient  to  cause  epilation.  The 
inflamed  surface  Mill  react  powerfully  to  the 
stimulation  at  first,  but  subsequently  resolution 
occurs,  with  permanent  improvement.  When 
X-rays  are  not  available  epilation  by  means  of 
forceps  must  be  practised ;  this  is  tedious  and 
painful,  but  with  perseverance  effective.  Treat- 
ment of  this  condition  by  means  of  vaccines 
has  been  often  tried  of  late  and  in  a  few 
examples  successfully,  but  frequently  it  yields 
no  satisfactory  results.  The  same  rules  are 
to  be  observed  in  using  vaccines  for  sycosis 
as  in  other  staphylococcic  infections. 

H.  D.  D. 

B.— INFECTIONS  DUE  TO  STREPTOCOCCI 

Erysipelas,  v.  surgical  section. 

Impetigo. — This  exceedingly  common  eruption 
is  produced  by  the  streptococcus.  The  primary 
lesion  is  a  tiny  vesicle  which  forms  beneath 
the  skin.  This  bursts  and  the  exuded  serum 
dries  into  a  yellow  scab.  The  disease  spreads 
both  by  direct  extension  of  the  original  lesion 
and  by  auto-inoculation  in  fresh  situations. 
Auto-inoculation  is  caused  by  rubbing  with 
the  fingers  and  arises  from  the  dried  discharge 
which  sticks  to  the  clothes.  Extension  is 
extraordinarily  rapid,  and  an  outbreak  starting 
in  a  single  spot  may  cover  the  whole  face 
within  a  week. 

Impetigo  is  far  commoner  in  children  than  in 
adults,  owing  to  the  greater  delicacy  of  young 
skins,  whereby  inoculation  is  more  easily 
brought  about.  It  is  frequently  associated  with 
septic  discharges  from  the  mouth,  nose  or  ears, 
and  is  a  constant  concomitant  of  aU  irritative 
conditions  such  as  pediculosis,  scabies  or  lichen 
urticatus.  It  is  chiefly  in  connection  with 
these  that  impetigo  appears  upon  the  trunk  and 
limbs,  otherwdse  it  usually  is  seen  upon  the  face 
and  scalp.  The  diagnosis  is  almost  always 
easy,  the  scabs,  the  rapid  extension,  the  tiny 
outlying  phlyctenules  are  the  signs  whereby 
it  may  be  recognized.  In  infants  it  is  sometimes 
difficult  to  distinguish  it  from  eczema,  but 
points  to  bear  in  mind  are,  that  while  eczema 
attacks  the  prominent  parts  of  the  face,  such  as 
the  forehead,  cheeks  and  chin,  impetigo  starts 
at  the  corners  of  the  mouth  or  near  the  nostrils 
and  ears.     As  a  rule  the  real  difficulty  is  to  make 


sure  that  impetigo  is  the  sole  condition  with 
which  one  has  to  deal.  It  is  of  little  avail  to 
treat  the  impetigo  which  compUcates  scabies 
or  pediculosis  without  attacking  those  affections 
themselves. 

Treatment.  Fortunately  the  treatment  of 
uncomplicated  impetigo  is  at  once  simple  and 
effective.  The  only  measures  necessary  are 
to  bathe  off  the  scabs  at  frequent  intervals, 
and  then  to  apply  a  weak  antiseptic  oint- 
ment. That  recommended  by  the  writer  is 
ammoniated  mercury  gr.  x  made  up  vnih. 
vaseline  to  the  ounce.  Another  favourite 
formula  is  the  so-called  ung.  metallorum,  which 
consists  of  plumbi  acetatis  gr.  x,  zinci  oxidi 
gr.  XX,  calomelanos  gr.  x,  ung.  hydrarg. 
nitrat.  dil.  ad  5  i.  When  the  trunk  and  hmbs 
are  aSected  it  is  advisable  to  order  frequent 
changes  of  underclothing,  which  soon  becomes 
soiled  by  the  discharge.  To  infants'  baths 
should  be  added  a  dessert  spoonful  of  boracic 
acid  crystals.  Internal  medicines  have  no 
effect  upon  impetigo,  but  weakly  children 
should  have  their  general  health  attended  to 
on  the  usual  hues.  There  are  one  or  two 
varieties  of  impetigo  which  deserve  special 
mention. 

Pemphigus  Neonatorum. — This  is  a  form  of 
impetigo  which  attacks  infants  within  the  first 
few  days  of  life,  and  is  characterized  by  the 
formation  of  bullae  rather  than  vesicles,  hence 
the  name.  It  is  a  serious  condition ;  according  to 
Sequeira,  the  death  rate  is  no  less  than  30  per 
cent.  Treatment  is  to  be  conducted  upon  the 
usual  lines,  but  the  babies  should  always  be 
made  in-patients  if  possible. 

Chronic  Impetigo. — In  this  category  are  to 
be  included  the  scaly  patches  found  about  the 
upper  lip  and  nose  of  infants  suffering  from  nasal 
discharge  and  below  the  ears  in  cases  of  chronic 
otorrhcea ;  also  the  fissures  which  occur  behind 
the  ears  and  in  the  vestibule  of  the  nose. 
Around  these  fissures  there  is  often  a  certain 
amount  of  of  parakeratosis,  the  condition  the 
French  call  "perle'che."  In  treating  these  it 
is  often  advantageous  to  add  salicylic  acid  gr.  v 
or  X  to  the  ounce  of  dilute  mercury  ointment. 
The  fissures  are  extremely  persistent,  and  may 
require  to  be  ionized ;  good  results  are  obtained 
with  zinc  ions.  In  adults  the  only  form  of 
impetigo  which  requires  special  mention  is 
impetigo  of  the  beard  region.  This  is  important, 
because  if  allowed  to  persist  a  condition  of 
sycosis  is  sure  to  become  engrafted  thereon. 
In  addition  to  the  ordinary  treatment  it  is 
important  not  to  discontinue  shaving.  Before 
and  after  shaving  the  beard  should  be  dabbed 
with  a  weak  antiseptic  solution  in  order  to 
remove  infective  discharge  lying  adherent  to 
the  hair  and  skin,  and  thus  to  diminish  the 
risk  of  auto-inoculation.  H.  D.  D. 
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C— ACNE 

Under  this  term  are  included  three  dififer- 
ent  skin  eruptions,  of  which  the  only  characters 
in  common  are  that  they  occur  on  the  face 
and  that  the  sebaceous  glands  are  affected. 
They  are  known  respectively  as  acne  vulgaris, 
rosacea,  and  varioliformis. 

Acne  vulgaris  occurs  ^\ith  great  frequency  in 
either  sex  from  the  age  of  puberty  onwards.  The 
essential  lesion  is  the  "  comedo  "  or  "  blackhead," 
which  is  present  in  every  case,  although  it  is  often 
inconspicuous  on  account  of  the  great  develop- 
ment of  pustules  and  furuncles.  Such  cases  are 
described  as  acne  indurata. 

Acne  rosacea  is  a  disease  of  later  life  than  acne 
vulgaris,  and  is  often  associated  with  some 
deeper-seated  condition,  such  as  indigestion  or 
alcoholism.  The  primary  lesion  is  a  dUation  of 
the  capillaries  of  the  face.  The  sebaceous  glands 
are  affected  only  secondarily,  and  when  in- 
flamed papules  and  pustules  arise  from  their 
implication  the  general  appearance  is  not  unlike 
that  of  a  bad  case  of  acne  vulgaris. 

In  acne  varioliformis,  which  is  comparatively 
rare,  the  eruption  always  starts  near  the  margin 
of  the  scalp,  and  tends  to  spread  backwards  into 
the  hair.  The  primary  lesion  is  an  inflamed 
papule.  This  undergoes  slow  necrosis,  forming 
an  ulcer  which  ultimately  heals,  leaving  a  pale 
depressed  scar  like  that  of  a  small-pox  pustule ; 
hence  the  name. 

Treatment.  In  acne  vulgaris  it  is  most  neces- 
sary to  remember  that  the  skin  is  invariably  too 
rich  in  fat;  we  must  therefore  do  all  we  can  to 
remove  the  excess  of  this  element,  and  for  that 
purpose  there  is  nothing  like  soap  and  water. 
The  patient  should  be  directed  to  steam  the  face 
over  a  basin  of  hot  water  for  ten  minutes  every 
evening,  and  then  to  wash  it  vigorously  with 
a  flannel  for  at  least  five  minutes.  It  is  of 
secondary  importance  what  soap  is  used,  pro- 
vided that  it  is  appHed  with  vigour,  but  it  is 
advantageous  to  use  one  that  contains  ether, 
such  as  the  following — 

Sapo.  Mollis  5  ii 

Etheris  3  i 

Sp.  Vini  Recti.  5  i. 

01.  Ros.   \  ii. 
or,  if  this  causes  smarting,  one  that  contains 
spirit  only — 

Sapo  Mollis  5  ii 

Sp.  Vini  Recti.  5  i 

Tmct.  Lavandulae  Co.  q  s. 
This  forms  quite  an  elegant  preparation.  It  is 
sometimes  more  convenient  to  prescribe  a  soHd 
soap.  In  that  case  we  may  select  one  of  the 
formulae  suggested  by  Prof.  Unna  or  Dr. 
Eichhoff.  These  are  made  by  Messrs.  Beiersdorf . 
One  of  these  containing  sulphur  or  sulphur  with 
salicyUc  acid  and  resorcin  should  be  chosen. 


After  the  steaming  and  soaping  process  has 
been  carried  out  the  face  should  be  treated  with 
a  lotion.  Sulphur  is  the  basis  of  all  acne  lotions 
and  the  following  is  the  simplest  formula — 

Sulphuris  Precip.  3  ss 
Sp.  Camphorse  3  ss 
Aquam  Calcis  ad  3  i. 

To  this  half  a  drachm  of  resorcin  may  often  be 
added  with  advantage,  especially  if  there  are 
many  small  pustules. 

Or  it  may  be  combined  with  salicylic  acid,  as 
in  the  following  recipe — 

Sulphuris  Precip.  3  iv 
Acidi  Salicylici  3  ss 
Sp.  Vini  Recti.  3  ii 
Aquam  ad  5  viii. 

Another  method  of  applying  sulphur  is  in  the 
form  of  a  paint  to  be  left  on  all  night — 

Sulphuris  Precip.  3  iii 
Spir.  Vini  Recti.  3  i  ss 
Glycerin  3  i  ss. 

Or  again,  it  may  be  made  up  into  a  cream 
according  to  Hebra's  prescription — 

Sulphuris  Precip. ' 

Glycerini 

Sp.  Vini  Dil.  -  aa  3  iii. 

Potass.  Carb. 

.^ther 

When  the  skin  is  thickened  and  indurated 
more  drastic  measures  are  necessary,  and  a  paste 
may  be  apphed  in  order  to  produce  exfoliation. 
For  example — 

Resorcin  3  i 
Sulphur  gr.  xl 
Vaseline  ad  §  i. 

If  this  be  put  on  at  night  and  washed  off  in 
the  morning  for  a  few  nights,  the  face  wiU  peel. 
When  the  skin  recovers  the  acne  will  be  found 
much  benefited.  After  an  interval,  the  process 
may  be  repeated.  Pustules  should  be  dealt  with 
by  opening  them  with  a  small  scalpel  and  apply- 
ing to  their  interior  a  drop  of  pure  carbolic 
acid  on  the  pointed  end  of  a  match.  This  is 
somewhat  tedious,  but  has  good  results.  Finally 
we  have  the  X-rays,  which  exercise  a  great 
effect  in  damping  down  excessive  activity  of 
the  sebaceous  glands,  and  hence  are  beneficial 
in  obstinate  acne.  Care,  of  course,  must  be 
taken  that  they  are  not  used  in  excess.  The 
dose  must  always  be  controlled  by  means  of  a 
Saboiiraud  pastille,  while  the  eyebrows  and 
scalp  must  be  carefuUy  protected.  Half  a  full 
pa&tiUe  dose  at  intervals  of  a  fortnight  should 
be  sufficient  for  any  single  area,  nor  should 
more  than  three  sittings  be  given  without  a 
rest  of  a  still  longer  duration.  Sometimes  the 
use  of  X-rays  in  fuU  doses  leads  to  a  trouble- 
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some  pigmentation  which  persists  for  some 
months. 

Of  vaccines  the  present  writer  is  unable  to 
speak  in  terms  of  any  great  commendation. 
Anti-staphylococcal  vaccination  is  sometimes 
useful,  but  we  have  not  seen  any  cases  which 
have  failed  to  respond  to  the  more  ordinary 
methods  of  treatment  improve  much  with 
vaccines.  Many  of  the  cases  reported  as  suc- 
cessfully treated  with  vaccines  have  simul- 
taneously been  subjected  to  the  older  therapeuti- 
cal methods,  and  who  shall  say  to  Avhich  the 
credit  has  been  due  ? 

As  regards  the  internal  treatment  of  acne 
vulgaris  the  only  important  points  are  to  keep 
the  bowels  well  open  and  to  hmit  the  ingestion 
of  fats  and  pastry. 

In  acne  rosacea,  on  the  other  hand,  the 
internal  treatment  is  of  great  importance.  It  is 
most  essential  that  the  underljdng  cause  should 
be  detected  and  treated.  This  may  be  gastric 
or  intestinal,  while  pyorrhoea  alveolaris  or 
chronic  pharyngitis,  or  even  some  pelvic  dis- 
order may  be  the  real  jons  ef  origo  mali.  What- 
ever may  be  the  appropriate  treatment  for 
the  condition  in  question,  the  use  of  alcohol 
and  of  hot  spicy  foods  must  be  forbidden.  The 
internal  administration  of  ichthyol  in  five-grain 
doses  three  times  a  day  is  often  recommended. 
Locally  much  may  be  done  to  relieve  the  un- 
pleasant sensations  of  burning  and  irritation. 
A  cooling  cream  may  be  prescribed,  e.  g. — 


Zinci  Oxidi  3  i 
Lanolini  5  i 
Aquae  Calcis 
01.  Olivse 
(or  01.  Amygdalae) 


aa  ad  5  i. 


It  may  be  perfumed  with  oil  of  rose  geranium. 

Employing  the  above  as  a  base,  we  may 
prescribe  ichthyol  3  ss  in  combination  therewith. 
This  is  perhaps  more  effectual,  but  does  not 
make  such  an  elegant  preparation. 

If  the  patient  has  been  or  is  still  the  subject  of 
acne  vulgaris  in  the  past,  it  is  better  to  eschew 
fatty  preparations  and  to  use  a  lotion. 

For  example — - 

Zinci  Oxidi  3  s 
Glycerini  3  i 
Aquam  Rosarum  ad  5  i 
or, 

Zinci  Oxidi  3  ii 
Calaminse  Prep.  3  ii 
Ligni  Plumbi  Subacetat  3  i 
Glycerini  3  i 
Aquam  Calcis  ad  §  i. 

The  chief  complications  of  rosacea  are 
pustules  and  persistent  papules. 

If  much  inflammation  and  pustules  are  pre- 


sent it  is  best  treated  with  the  simple  sulphur 
lotion  mentioned  above. 

Inflamed  papules  may  be  removed  by  the 
sulphur  and  resorcin  paste  if  present  in  large 
numbers,  but  single  ones  may  be  conveniently 
dealt  with  by  pressing  them  for  about  twenty 
seconds  with  a  pencil  of  solid  carbon  dioxide. 
This  substance  can  now  easily  be  obtained  in 
cylinders.  On  opening  the  cylinders  the  gaseous 
carbon  dioxide  escapes  and  may  be  caught  in 
the  solid  form  in  a  towel,  and  formed  into  a 
pencil  of  suitable  size  by  means  of  a  mould. 
Sets  of  moulds  are  sold  by  many  instrument- 
makers  ;  but  elaborate  and  expensive  apparatus 
is  umiecessary.  Acne  varioliformis  may  always 
be  treated  successfully  for  the  time  being  by 
means  of  sulphur  lotion  or  a  weak  mercurial 
preparation.  Again  we  refer  to  the  formula  given 
above  for  a  dilute  mercurial  ointment,  e.  g. — 

Ung.  Hydrarg.  Nit.  gr  xx 
Paraffin  Molle  ad  3  i. 

Treatment    must,    however,    be  prolonged,   as 
there  is  great  tendencj'  to  relapse.      H.  D.  D. 

AFFECTIONS    PROBABLY    DUE    TO    LOCAL 
MICROBIC    ORIGIN 

This  title  being  a  wide  one,  must  be  dealt 
with  on  broad  and  elastic  lines.  To  begin 
with  it  is  necessary  to  state  that  there  are 
many  gaps  to  be  filled  up  from  the  etiological 
point  of  view.  In  addition  to  the  qualification 
"  probable,"  another  in  the  shape  of  the  word 
"  possible  "  will  be  convenient. 

In  the  first  place,  there  are  some  observers  who 
favour  a  local  microbic  origin  for  Psoriasis. 
There  is  something  to  be  said  for  this  view. 
Generalization  in  psoriasis  is  frequently  pre- 
ceded by  the  appearance  of  one  or  two  patches, 
which  may  remain  localised  and  be  present 
for  varying  intervals,  some  months  in  some 
cases,  before  fresh  eruptive  elements  break 
out  in  other  parts  of  the  body.  The  assumption 
is  that  local  infection  of  the  skin  occurs  and 
after  a  period  of  incubation  the  hypothetical 
organism  finds  its  way  into  the  circulation. 
Other  observers, though  in  favour  of  an  organism, 
do  not  insist  on  the  primary  local  origin  of 
psoriasis.  Others,  again,  reject  the  microbic 
nature  of  the  disease  and  support  a  nervous 
etiology.  There  is  no  doubt  that  psoriasis 
requires  a  suitable  soil  to  enable  it  to  develop, 
and.  further,  experience  of  a  large  number  of 
cases  shows  that  a  neuropathic  element  is  often 
present.  As  to  the  organism,  it  may  be  pointed 
out  that  we  have  not  yet  discovered  the  organ- 
isms of  the  acute  exanthemata,  and  it  is  only 
very  recently  that  the  spirochsete  pallida  has 
been  demonstrated  in  syphilis.  The  microbe 
of    psoriasis    may   be    ultra-microscopial.     At 
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any  rate,  although  searched  for,  it  has  not  been 
discovered.  As  to  the  primary  local  origin,  the 
early  patch  or  patches,  it  may  be  objected,  ni&y 
be  produced  from  within.  One  point  as  to 
treatment,  however,  is  that  the  early  or  primary 
patch  or  patches  should  be  thoroughly  dealt 
with  and  got  rid  of  if  possible. 

There  is  another  disease,  Pityriasis  Rosea, 
which  starts  with  a  primary  or  herald  patch. 
Here,  again,  the  question  arises  as  to  whether 
we  are  dealing  with  a  local  microbic  origin  or 
with  a  disease  from  within  manifesting  itself 
in  the  first  instance  in  the  shape  of  a  pre- 
liminary lesion. 

In  the  condition  known  as  Dermatitis 
Gangraenosa  Infantum  a  local  origin  has  been 
adduced ;  the  bacillus  pyocyaneus,  for  instance, 
has  been  looked  upon  as  the  cause  in  some 
cases,  at  any  rate.  I  have  myself  seen  typical 
gangrenous  lesions  about  the  buttocks  of  a 
child,  the  patient  developing  paralysis  of  the 
palate,  followed  by  inability  to  stand  up,  and 
paralysis  of  the  diaphragm,  death  ensuing. 
The  theor}"  was  that  the  gangrenous  lesions 
were  probably  of  diphtheritic  origin,  a  point 
to  bear  in  mind.  The  lesions  of  dermatitis 
gangrsenosa  infantum  may  arise  as  a  complica- 
tion of  the  eruption  of  varicella.  Treatment 
in  a  general  waj^  consists  in  injecting  one  in 
thirty  carbolic  acid  at  several  points  just  at 
the  margin  of  the  lesions — a  cordon  sanitaire — 
and  dressing  with  sterilized  gauze.  This  I 
have  found  efficient  in  several  instances.  But 
it  is  as  well  to  search  for  an  organism  with  a 
view  to  vaccine  treatment,  and  if  necessary  to 
administer  antitoxin,  should  the  micro-organism 
of  diphtheria  be  found. 

In  some  forms  of  Pemphigus,  such  as  Pem- 
phigus Acutus  and  Pemphigus  Vegetans,  a  local 
microbic  origin  must  be  sought  for.  There  is 
a  form  of  Acute  Pemphigus  which  I  have 
described  as  occurring  in  butchers  and  those 
handling  animal  products,  and  which  I  traced 
to  a  wound  of  the  finger.  The  prognosis  is  very 
bad,  most  cases  terminating  fatally  and  rapidly. 
If  a  microbe  can  be  isolated,  vaccine  treatment 
may  be  of  service.  As  to  Pemphigus  Vegetans, 
this  appears  to  develop  as  a  result  of  a  local 
infection.  In  one  case  running  a  splinter  under 
the  nail,  and  in  another  burning  the  finger  end 
with  sealing-wax,  have  been  noted  in  the 
histories.  There  is  every  reason  to  believe  the 
infection  occurred  as  a  result  of  such  accidents, 
though  the  usual  rule  is  for  this  disease  to 
originate  in  the  mucous  membranes  of  the 
bucco-pharynx.  In  one  case  I  obtained  a  pure 
culture  of  B.  pyocyaneus  from  the  contents  of 
a  bulla.  In  another  case  I  have  recently  found 
a  diplococcus,  but  I  regret  to  say  the  vaccine 
treatment  failed  to  save  the  patient.  That 
should,  however,  be  the  line  to  take.  I  have 
40 


I  also  suggested  lumbar  puncture  as  a  mode  of 
,  treatment,  and,  of  course,  an  examination  of 
the  cerebro-spinal  fluid  obtained. 

Botryomycosis,  as  well  as  fungating  vaccination 
lesions,  and  hypertrophied  scars,  are  all  in  my 
opinion  due  to  infection  by  staphylococci. 

In  passing,  I  would  mention  Hospital  Gan- 
grene and  Noma,  which  Vincent  considers  are 
the  result  of  infection  by  the  spirilla  and  the 
fusiform  bacillus  he  has  described. 

In  Lichen  Clrcumscriptus,  or  nevrodermite 
chronique  circonscrite  of  French  writers,  an 
attempt  has  been  made  to  prove  a  streptococcal 
origin.  Of  course,  in  all  chronic  cutaneous 
morbid  conditions,  secondary  microbic  in- 
fections of  various  kinds  (including  yeasts  and 
so  forth)  must  be  remembered.  The  skin  is  so 
exposed  to  accidental  infections,  especially 
when  there  are  exuding  surfaces  or  the  parts 
have  been  damaged,  that  it  is  not  surprising 
many  complications  may  arise.  G.  P. 

GRANULOSIS    RUBRA   NASI 

Definition.  A  disease  characterized  by  per- 
sistent hyperidrosis,  associated  mth  erythema 
of  the  skin  covering  the  tip  and  the  carti- 
laginous portion  of  the  nose.  It  is  accompanied 
by  the  appearance  of  small  vesicles  or  epidermic 
cysts  and  the  occasional  formation  of  small 
inflammatory  papules. 

Etiology.  The  disease  is  one  of  childhood ; 
it  may  occur  in  early  infancy.  It  tends  to 
disappear  about  the  age  of  puberty,  though  a 
case  has  been  described  as  occurring  in  adult 
life  associated  with  hydrocystoma.  It  affects 
both  sexes,  and  there  is  a  tendency  for  cases  to 
occur  in  family  groups. 

The  immediate  cause  of  the  affection  is  not 
clearly  understood,  but  it  has  been  noted  that 
the  patients  who  develop  this  disorder  frequently 
suffer  from  a  stagnatory  peripheral  circulation, 
with  coldness  and  blueness  of  the  extremities, 
and  that  members  of  the  family  may  be  affected 
by  hyperidrosis  and  even  hydrocystoma. 

Morbid  Anatomy.  Microscopic  examination 
of  the  skin  shows  a  slight  degree  of  dilatation 
of  the  vessels  of  the  superficial  plexus  of  the 
skin,  with  a  small  amount  of  cellular  infiltration, 
consisting  mostlv  of  mononuclear  cells,  in  the 
neighbourhood  of  the  vessels  and  of  the  ducts 
of  the  sweat  glands.  There  is  a  tendency  to 
induration  of  the  skin,  the  result  of  the  forma- 
tion of  new  fibrous  tissue,  predisposing  to  the 
development  of  small  retention  cysts  of  the 
sweat  glands  or  ducts  (hydrocystoma). 

Symptoms.  The  most  noticeable  symptoms 
in  the  disease  are  the  sHght  persistent  redness 
of  the  tip  and  ala?  of  the  nose,  which  in  some 
cases  may  spread  to  the  cheeks  or  even  the  fore- 
head.    In   addition   to   the   redness   the   point 
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of  the  nose  is  usually  cold,  and  dotted  with 
beads  of  sweat.  In  the  course  of  the  disease 
small  inflammatory  papules  show  themselves 
round  the  orifices  of  the  sweat  ducts,  which, 
at  first  red,  become  browoi  and  covered  with  a 
small  crust.  Small  cysts  may  also  be  seen, 
covered  by  a  few  layers  of  the  thick  epidermis 
of  the  part,  or  there  may  be  superficial  vesicles. 
Discomfort  from  over-sweating,  or  a  feeling 
of  coldness  and  tenderness  of  the  nose  may  be 
complained  of,  but  little  other  local  disturbance 
is  noted  by  the  patient.  In  many  cases  the 
localised  hyperidrosis  is  all  that  can  be  seen; 
children  so  affected  develop  neither  granules 
nor  redness  of  the  nose. 

Treatment.  Local  cleanliness  and  gentleness 
in  dealing  Avith  the  shghtly  irritated  skin  is,  as 
a  rule,  all  that  is  necessary.  The  use  of  a  dusting 
powder  during  the  day  containing  small  pro- 
portions of  an  astringent,  such  as  tannic  acid 
or  tannoform,  followed  by  a  mild  sulphur- 
resorcin  salve  at  night,  is  recommended.  En- 
couraged by  the  use  of  X-rays  in  hyperidrosis, 
very  mild  application  of  X-rays  has  also  been 
made  use  of  in  the  treatment  of  this  disease, 
it  is  said  A^dth  good  results.  The  utmost 
precaution  must  be  taken  in  using  X-rays  in 
such  cases.  H.  J.  D. 

TUBERCULOSIS    OF    THE    SKIN 

An  ever-increasing  number  of  diseases  of  the 
skin  are  ascribed  to  the  action  of  the  tubercle 
bacillus.  In  some  of  these  diseases  the  demon- 
stration of  tuberculous  causation  has  been 
rendered  complete  by  the  finding  of  tubercle 
bacilli  in  the  tissues,  or  by  the  positive  result 
of  inoculation  of  the  morbid  tissue  into  sus- 
ceptible animals,  such  as  the  guinea-pig.  Both 
these  tests  may  be  regarded  as  final.  In  some 
diseases  the  assumption  of  their  tuberculous 
nature  rests  on  clinical  grounds,  or  is  rendered 
probable  by  their  behaviour  to  one  or  other  of 
several  tests  which  cannot  be  regarded  as  of 
equal  weight  Avith  the  two  fundamental  findings 
cited,  but  which,  nevertheless,  are  strongly  sug- 
gestive of  this  causation.  The  tests  which  are 
chiefly  used  are  as  follows — 

1.  Reaction  to  the  old  tuberculin  of  Koch. 
The  late  Sir  McCall  Anderson  was  a  strenuous 

advocate  of  the  use  of  old  tuberculin,  both  for 
diagnosis  and  treatment.  For  diagnosis  :^  to  1  c.c. 
of  1  in  1000  solution  is  used ;  reaction  to  these 
doses,  shown  by  rise  of  temperature,  establishes 
a  probability  of  tuberculosis.  Before  relying  on 
negative  results  the  dose  should  be  repeated. 
(2)  Von  Pirquet's  test.  (3)  Calmette's  test. 
(4)  Moro's  test.  These  are  all  performed  with 
dilutions  of  old  tuberculin. 

2.  Von  Pirquet's  Test.  The  solution  used  is 
made  up  as  follows — 


Old  Tuberculin  1 

Five  per  cent.  Phenol  in  Glycerine  1 

Normal  Sahne  Solution  2. 

The  skin  is  scarified  (as  in  vaccination)  through 
a  deposit  of  two  drops  of  this  solution  upon  its 
surface.  A  small  red  papule  will  generally 
show  itself  in  twenty-four  to  forty-eight  hours. 
The  inner  side  of  the  forearm  is  a  convenient 
site  for  the  test,  which  is  especially  valuable  in 
young  children. 

3.  Calmette's  Test.  The  dried  tuberculin  is  dis- 
solved in  distilled  water  {not  glycerine)  to  make 
a  '5  per  cent,  solution,  of  which  two  drops  may 
be  put  on  the  conjunctiva.  Severe  conjuncti- 
vitis develops  in  tuberculous  patients  Avithin 
twenty-four  to  forty-eight  hours.  This  test  is 
not  free  from  risk  to  the  eye,  and  has  fallen  into 
disuse  in  consequence  of  some  accidents. 

4.  Moro's  Test.    An  ointment  made  of — 

Old  Tuberculin  1 
LanoUne  Anhj^'d.  1 

is  rubbed  into  the  skin  of  the  upper  arm  with  a 
glass  spreader  over  an  area  of  four  square  inches 
for  half  a  minute.  In  positive  cases  small 
papules  or  pustules  appear  on  the  anointed 
surface  within  forty-eight  hours.  A  control 
test  with  lanoline  alone  should  be  done  on  the 
other  arm.  Moro's  ointment  may  also  be  used 
to  identify  doubtful  tuberculous  sites ;  for 
these  become  swollen  and  reddened  Avhen  the 
ointment  is  rubbed  into  them. 

Histological  type  of  tuberculous  lesions  of  the 
skin. 

The  so-called  tuberculous  nodule  consists  of 
an  isolated  mass  of  cells  arranged  in  zones, 
usually  mth  some  giant  cells  in  the  centre, 
surrounded  by  epithelioid  cells,  which  are  in  turn 
bounded  by  a  zone  of  h^mphocytes  and  plasma 
cells.  Elastic  and  connective  tissue  are  not 
found  in  the  nodule,  but  surround  it,  and  in  a 
measure  fence  it  in,  as  it  were.  Bacilli,  when 
present,  are  generally  found  in  the  centre  of  the 
nodule  or  within  the  giant  cells. 

Clinical  reasons  for  assuming  ciUaneous 
tuberculosis,  e.  g.  the  presence  of  other  tuber- 
culous symptoms,  the  existence  of  hereditary 
or  family  disease,  and  the  duration,  aspect  and 
indolent  course  of  the  disease,  are  less  reliable 
indications,  but  in  combination  Math  others 
strengthen  the  presumption  of  tuberculosis. 

Darier  proposed  in  1896  a  nomenclature 
which  has  been  largely  adopted — and  some- 
times erroneously  interpreted — based  on  the 
convention  that  diseases  which  satisfied  the 
first  two  tests,  viz.  the  presence  of  bacilli  and 
positive  results  of  inoculation,  should  be  called 
tuberculoses;  and  all  other  diseases  in  which 
there  was  an  assumption,  but  not  this  definite 
proof,  should   be  provisionally  called  tubercu- 
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lides  and  regarded  as  cases  of  attenuated 
tuberculosis.  Unfortunate^  the  similarity  of 
the  word  tuberculide  to  syphilide  has  suggested 
the  use  of  the  term  for  any  tuberculous  erup- 
tion of  the  skin,  just  as  syphilide  means  any 
syphilitic  eruption.  This  confusion  should  be 
avoided  and  the  meaning  restricted  to  that 
intended  by  its  inventor. 

I. — Tuberculoses 

Clinical  varieties  of  tuberculosis  of  the  skin  in 
which  the  demonstration  of  causation  by 
tubercle  is  coni'plete. 

Lupus  Vulgaris. — This  is  the  commonest  of 
aU  the  diseases  ascribed  to  tubercle.  The 
early  lesion  typical  of  this  variety,  the  so-called 
"  lupus  nodule  "  or  tubercle,  the  "  apple-jelly  " 
nodule,  may  occasionally  be  visible  to  the  naked 
eye,  but  is  more  often  overlaid  by  the  general 
inflammation  and  induration  of  the  parts ;  even 
in  such  cases,  however,  the  separate  nodules 
may  be  rendered  conspicuous  by  pressure  on 
the  surface  with  a  flat  glass  slide,  by  which  the 
superficial  blood-vessels  are  emptied  and  the 
nodules  appear  as  small,  discrete,  buff-coloured 
deposits.  This  is  known  as  the  diascopic  test 
for  lupus  and  is  very  useful.  The  tubercular 
infiltration,  if  present  alone,  is  usuallj^  indolent 
and  dry,  but  frequently  there  is  a  mixed  in- 
fection, often  by  the  streptococcus,  in  which 
case  there  may  be  rapid  ulceration  and  loss  of 
tissue.  These  conditions  correspond  to  the  old 
division  of  lupus  into  tAvo  varieties  knoAvn  as 
lupus  non-exedens  and  lupus  exedens;  the 
secondary  infection  in  the  latter  case  should 
be  ascertained,  as  treatment  with  an  appropriate 
vaccine  will  often  change  the  character  com- 
pletely.    (See  below,  Treatment.) 

Lupus  is  most  frequently  seen  on  the  face 
and  the  extremities  exposed  to  cold,  the  fingers, 
nose  and  ears ;  it  may  occur,  however,  on  any 
part  of  the  integument  or  mucous  membranes 
but  is  very  uncommon  upon  the  scalp,  the 
palms  and  the  soles.  The  disease  is  usually 
derived  from  external  inoculation  and  the 
lesions  are  few  in  number,  though  large  areas 
may  be  ultimately  involved  in  the  slowly- 
increasing  inflammation.  Another  type,  called 
disseminated  lupus,  is  seen  very  frequently 
after  measles  in  children ;  it  is  a  comparatively 
rare  form,  and  must  be  assumed  to  be  due  to  a 
general  systemic  infection  spread  by  the  blood- 
vessels. The  foci  in  the  skin  may  be  very 
numerous  and  closely  resemble  some  forms  of 
tuberculides,  but  they  show  the  typical  lupus 
nodule  and  give  the  reaction  of  tuberculosis. 

Tubercular  Gummata. — These  are  hypodermic 
circumscribed  nodules  which  usually  suppurate 
indolently  with  little  or  no  inflammation, 
causing  so-called  ' '  cold  abscesses . ' '  They  occur 
chiefly    in    debilitated    children,    are    few    in 


number  and  their  nature  can  be  proved  by  the 
evacuation  of  a  creamy  "laudable"  pus  on 
deep  incision. 

Verrucose  Tuberculosis  of  the  Skin.  —  Two 
varieties  are  included  under  this  description : — 
(1)  The  post-mortem  wart,  which  is  a  mixed 
infection  as  a  rule,  with  tubercle  predominating, 
is  usually  single,  and  situated  on  the  hands, 
and  (2)  multiple  warty  growths,  constituting  a 
warty  form  of  disseminated  lupus,  and  probably 
derived  from  a  systemic  infection. 

Tuberculous  Ulcers  are  more  commonly  found 
on  the  mucous  membrane,  especially  that  of 
the  tongue,  than  on  the  integument,  but  may 
also  affect  the  skin,  especially  in  phthisical  and 
so-called  scrofulous  patients. 

Lupus  Erythematodes. — Lupus  erythematosus 
is  by  many  regarded  as  a  tuberculous  disease 
and  classed  with  the  tuberculides.  The  ma- 
jority of  modern  writers  (and  I  agree  with 
their  view)  dispute  altogether  the  tuberculous 
causation  of  lupus  erythematosus.  But  there 
is  a  rare  type  of  disease,  known  as  lupus  erythe- 
matodes which  closely  simulates  lupus  erythe- 
matosus, but  is  really  a  superficial  but  true 
lupus.  Its  differentiation  from  lupus  erythe- 
matosus can  only  be  made  by  the  laboratory 
tests  described  above ;  in  lupus  erythematosus 
bacilli  are  never  found,  and  inoculations  from 
diseased  tissue  do  not  produce  tuberculosis  in 
guinea-pigs. 

Treatment.  In  the  great  majority  of  cases 
tuberculosis  of  the  skin  results  from  local  inocu- 
lation with  tubercle  bacilli,  which  are  often 
localised  to  the  site  of  invasion  for  indefinite 
periods,  so  that  the  opsonic  index  to  tuberculin 
may  be  normal  in  cases  of  undoubted  lupus. 
This  local  character  of  the  infection  justifies 
local  remedies,  and  excision,  warmly  sup- 
ported by  Lang  of  Viemia,  is  an  excellent 
treatment  for  the  early  circumscribed  lesions 
of  lupus,  for  tuberculous  gummata  and  post- 
mortem warts.  Since,  however,  the  disease  so 
frequently  appears  on  the  face,  operation  is 
usually  resented  by  the  patient,  and  where  there 
are  large  areas  of  disease  is  inadvisable.  In 
such  cases  where  the  infiltration  is  superficial, 
dry  and  uncomplicated  by  secondary  infections, 
exfoliating  methods,  such  as  salicylic  acid 
plasters,  pure  carbolic  acid  or  pj^rogallic  acid, 
may  be  used. 

Brooke's  ointment  is  very  useful — 

Zinci  Oxidi,  Amyli  ua  5  ii 

Vasel.  Alb.  5  ss 

Ung.  Hyd.  Oleat.  (5  %)  5  i 

Acid  Salicyl.  gr.  xx 

Ichthyol  q.s. 

01.  Lavandulae  q.s. 

In  the  limits  of  this  paper  I  shall  not  dis- 
cuss the  much-advertised  treatment  by  Finsen 
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light  and  X-rays,  upon  Avliicli  volumes  have 
been  written.  I  have  personally  found  much 
satisfaction  from  a  combination  of  tuberculin 
and  X-rays  in  some  very  intractable  cases. 

Carbon  Dioxide  Snow.  I  have  used  this 
method  extensively  in  the  last  two  years  and 
am  very  satisfied  with  it,  especially  in  superficial 
types.  Pressure  with  the  snow-stick  should  be 
deep,  and  prolonged  for  one-half  to  two  minutes, 
according  to  age  of  patient,  depth  of  infiltra- 
tion and  site  of  disease. 

Ionization.  I  have  used  this  method  also 
with  some  success  in  superficial  lesions,  but 
have  come  to  prefer  the  freezing  method.  But 
in  some  instances  where  there  are  small  discrete 
nodules,  either  left  by  previous  treatment  or  in 
early  stages  of  the  disease,  I  have  found  great 
benefit  from  needling  the  nodules  with  the 
naked  zinc  needle  attached  to  the  positive  pole, 
and  maintained  in  position  until  the  space  of 
destruction  made  by  the  needle  corresponds  to 
the  size  of  the  nodule. 

Vaccines.  In  many  cases,  especially  of  the 
so-caUed  ulcerative  and  discharging  type  of 
lupus  vulgaris,  the  injection  of  appropriate 
vaccines  will  modify  the  eruption  and  often 
efface  the  secondary  infection.  The  contami- 
nating organism  must  be  identified  and  the 
vaccine  prepared  from  it  used.  The  combina- 
tion of  tuberculin  with  this  special  vaccine 
has  been  in  my  experience  very  successful  in 
some  most  formidable -looking  cases  which 
threatened  rapid  necrosis  of  tissue. 

Tuberculin  Injections — 

1.  Old  Tuberculin.  McCall  Anderson  pub- 
lished a  series  of  remarkably  good  results  with 
old  tuberculin.  The  doses  commenced  with 
the  diagnostic  injection  (^c.c.  of  1  in  1000)  and 
were  gradually  increased,  with  precautions 
suggested  by  rise  of  temperature,  through 
dilutions  of  1  in  100, 1  in  10,  to  injections  of  pure 
tuberculin,  the  maximum  dose  employed  b}- 
this  writer  being  1  c.c.  of  pure  tuberculin. 
Care  must  be  exercised  with  the  earlier  doses 
more  especially,  and  rises  of  temperature  should 
preclude  repetition  until  after  an  interval  of 
several  days  of  complete  apyrexia. 

I  have  used  old  tuberculin  personally  and 
am  satisfied  of  its  benefit.  Many  writers,  how- 
ever, prefer  the  use  of  the  new  tuberculin 
(T.R.  and  T.B.E.)  in  doses  of  y  oVir  ^§-  o^^ce  in 
ten  days  (Sequeira),  or  once  in  four  weeks 
(Norman  Walker). 

For  internal  medication  and  general  treatment 
vide  infra — Tuberculides. 

11.^ — Tuberculides 

The  diseases  included  under  this  heading,  the 
restricted  meaning  of  which  has  been  em- 
phasized and  should  be  borne  in  mind,  are  rare, 
but  are  now  observed  with  increasing  frequency 


as  attention  is  directed  to  them.  They  are  a 
provisional  group,  members  of  which  have  from 
time  to  time  been  promoted  to  the  rank  of 
tuberculoses  as  definite  proof  of  their  tuber- 
culous nature  has  been  forthcoming.  As  has 
been  stated,  they  are  regarded  as  evidence  of 
attenuated  systemic  infection  and  are  usually 
disseminated  in  distribution,  less  chronic  in  , 
duration  than  tuberculoses,  and  indeed  tend  to 
undergo  spontaneous  cure.  The  chief  clinical  , 
varieties  are — 

Lichen  Scrofulosorum. — This  is  a  follicular 
eruption  almost  restricted  to  children,  and  con- 
sists of  faint  pink  papules  grouped  in  discrete 
patches,  distributed  chiefly  on  the  abdomen  , 
and  trunk.  It  may  last  a  few  weeks,  and  usually 
disappears  spontaneously,  without  scarring.  A 
very  similar  eruption  not  infrequently  follows 
the  injection  of  old  tuberculin. 

Acne  Scrofulosorum. — The  clinical  resemblance 
to  an  inflamed  acne  vulgaris  has  suggested  this 
name,  which  has  become  established  in  Eng- 
lish medical  literature.  The  essential  lesion  is  a 
small  bluish  discrete  papule  with  a  tiny  necrotic 
centre,  distributed  chiefly  on  the  lower  ex- 
tremities and  the  buttocks,  seldom  above  the 
latter  level.  It  is  much  commoner  in  children, 
but  may  occur  in  adults.  It  may  last  for  many 
months  and  tends  to  recur.  Scarring  as  a  rule 
follows  its  disappearance. 

Sarcoids  of  Boeck.  —  By  this  is  meant  a 
disseminated  papular  eruption,  occurring  most 
commonly  on  the  face,  more  often  in  adults  than 
in  children  and  in  females  than  in  males.  The 
eruption    is    exceedingly    chronic,    lasting    for 

;  years.  This  form  is  to  be  carefully  distin- 
guished from  the  succeeding. 

Sarcoids    of    Darier-Roussy. — ^These    are  sub- 

I  cutaneous,  indolent,  non-ulcerating  tumours, 
varying  in  size  from  a  pea  to  a  bean,  distributed 

!  chiefly  upon  the  trunk  and  occurring  most 
often  in  adults  and  in  females.  They  show 
tuberculosis  histologically ;  very  rarely  tubercle 

1  bacilli  have  been  found  in  sections,  and  the 
reaction  to  the  inoculation  tests  in  guinea-pigs 
is  dubious  and  uncertain. 

I  Erythema  Induratum  (Bazin's  Disease). — This 
is    a    hvpodermic    tubercuhde    showing    many 

I  analogies    with    the   class   just  described.     It 

I  occurs  as  infiltrations  of  a  deep  reddish-blue 
colour,  closely  resembling  gummata  and 
usually  situated  on  the  calf  or  lower  part  of 
the  back  of  the  leg;  it  is  much  commoner 
in  women  than  in  men,  and  in  young  Avomen ; 

I  it  may  also   be  seen  in  boys.     Exceptionally 

I  the  disease  may  have  a  wider  distribution 
and  occur  on  the  upper  extremities.  The  in- 
filtrated areas  may  ulcerate,  but  more  usually 

i  they  persist  indefinitely  as  nodular  swellings. 
Inoculation  of  diseased  tissue  into  guinea-pigs 
has  given   positive  results  from  time  to  time, 
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but   without    sufficient    certainty    to    warrant 
inclusion  in  the  class  of  tuberculoses. 

Treatment  of  Tuberculides.  Since  in  this  class 
of  cases  we  have  to  do  not  with  local  inoculation, 
but  with  systemic  infection,  constitutional  and 
not  local  treatment  is  called  for  and  rests  on  the 
general  principles  that  the  strength  of  the  patient 
must  be  maintained  and  improved  by  good  and 
plentiful  food,  fresh  air,  warmth  and  rest.  In 
the  debilitated  children  of  the  poor,  in  whom 
these  diseases  are  most  often  seen,  admission 
to  a  seaside  convalescent  home  will  often  work 
wonders.  Cod -liver  oil  and  thyroid  extract  are 
of  extraordinary  value  in  some  cases ;  sjrrup  of 
iodide  and  phosphate  of  iron  and  the  hypo- 
phosphites  are  also  useful.  These  methods  are 
important  adjuvants  also  in  the  treatment  of 
extensive  and  chronic  lupus  vulgaris  and 
scrofuloderma.  E.  G.  G.  L. 

ECZEMA 

The  confusion  which  exists  at  the  present 
time  in  the  group  of  diseases  classified  under 
this  heading  is  such  that  it  has  been  seriously 
proposed  by  competent  dermatologists  to 
abolish  this  name  altogether  and  to  break  up 
the  group.  It  is,  in  fact,  true  that  the  con- 
ception of  eczema  formed  by  the  earlier  writers 
of  the  English  school,  commencing  with  AVillan 
and  Bateman,  is  probably  more  accurate  and,  at 
any  rate,  more  in  accord  with  the  latest  opinions 
on  this  subject,  than  was  the  conception  of 
eczema  of  a  few  years  ago,  confused  as  it  had 
become  by  the  inclusion  of  the  form  of  dermatitis 
called  by  Unna  seborrhoeic  eczema.  I  do  not 
think  we  can  better  the  definition  expanded 
from  Bateman  given  by  Rayer  in  1835  : — "  Ec- 
zema is  an  inflammation  of  the  skin,  non- 
contagious, often  limited  to  a  single  region  of 
the  body,  characterized  at  its  beginning  by 
very  small  vesicles,  not  prominent,  usually 
closely  juxtaposed  or  actually  confluent,  termi- 
nating in  the  absorption  of  the  fluid  they  contain 
or  in  superficial  excoriations  accompanied  by 
a  serous  discharge,  to  which  succeed  scaling, 
desquamation  or  renewed  vesicular  eruptions 
of  the  same  type." 

It  is  to  the  modern  French  school  that  we 
owe  the  rehabilitation  both  of  the  word  and 
the  conception  which  now  nearly  corresponds 
to  the  older  view.  Indeed,  Sabouraud,  writing 
in  1905,  adopts  Bateman's  definition  and  finds 
nothing  to  add  to  it  except  that  the  disease  is 
itching,  polymorphic,  diffuse  or  generalized, 
acute  or  chronic  ;  he  insists  equally  with  Bate- 
man on  the  vesicular  character  of  the  initial 
lesion.  Most  writers,  however,  recognize  a  stage 
of  erythema  previous  to  vesication;  thus 
Darier  sums  up  the  clinical  phases  of  an 
eczematous  eruption  as  follows  : — "  Erythema, 


i  vesiculation,  weeping,  scabbing,  lichenification, 
desquamation."     The    latter    two    symptoms 
chiefly  occur  in  the  chronic  stage.     It  will  thus 
be   seen   that   the   whole   class   of   seborrhoeic 
eczema,    so-called,    is    excluded,    and    advan- 
!  tageously  excluded ,  from  this  category.     On  the 
other  hand,  I  see  no  reason    for    refusing  to 
include  the  large  group  of  diseases  in  which 
'  symptoms     indistinguishable     clinically    from 
eczema  are  produced  by  external  irritants ;  and 
it  Avould,  I  believe,  be  a  valuable  simplification 
of  a  very  difficult  subject  if  it  could  be  agreed 
i  to  class  as  eczema,  diseases  of  the  skin  which 
show     the     successive    phases    of    erythema, 
vesication  and  an  exudation  which  dries  into 
scabs    and   which  stiffens  linen  fabrics.     Re- 
garded, then,  as  a  complex  of  symptoms  rather 
than  a  single  definite  disease,  it  is  not  surprising 
that  eczema  becomes  one  of  the  commonest 
labels  to  be  attached  to  disorders  of  the  skin. 
This    catholicity,    indeed,    has    been    made    a 
reproach.     But    there    is    much    clinical    con- 
venience in  the  use  of  the  term,  if  restricted  to 
the  well-defined  group  of  symptoms  indicated 
I  above,  and  we  shall  now  proceed  to  discuss 
the  clinical  varieties   commonly   met  with  in 
I  practice.     Much  confusion  has  resulted,  especi- 
ally in  the  older  writers,  from  the  description  of 
phases  of  the  eruption  as  chnical  varieties,  to 
which,    quite   unnecessarily,   individual   names 
have  been  given,  such  as  eczema  erythematosum, 
i  vesiculosum,  and  a  host  of  others.     It  must  be 
remembered  that  the  appearances  of  the  eruption 
may  be  greatly  altered  by  adventitious  circum- 
stances, such  as  pyogenic  infection   occurring 
secondarily  on  the  skin,  abraded  by  the  breaking 
of  vesicles,  and  that  many  of  these  older  names 
were  applied  to  the   changed  aspects   of   the 
eruptions  thus  conditioned.     From  the  point  of 
view  of    treatment    the    most    practical    and 
simple  classification  of  the  varieties  of  eczema  is 
according  as  it  is  acute  {i.  e.  of  recent  develop- 
ment) or  chronic. 

Acute  Eczema. — -In  its  earHest  stages  eczema 
probably  occurs  as  an  erythematous  eruption, 
although  this  is  denied  by  many  authorities, 
Avho  claim  that  even  when  apparently  only  ery- 
thematous, the  eruption  can  be  demonstrated 
histologically  to  be  vesicular :  this  initial  vesicle 
is     always     sterile.      In     this     erjrthematous 
i  stage   there  is   usuallv  much  heat  and  swell- 
i  ing   of   the   part,  which  more   often  than  not 
is    on    an    exposed  surface    of    the  body,  and 
especially  the  face.     In  this  position  it  is  fre- 
quently mistaken  for  erysipelas,  from  w^hich 
it  is   to   be   distinguished   by  the  absence   of 
\  temperature     and     general    illness,    and    the 
j  less  sharply-defined  demarcation  between  the 
!  affected  and  the  healthy  skin.      The  redness 
j  and  swelling  are  usually  sj^mmetrical  and  are 
at  their  maximum  round  the  eyes ;    the  soft 


DISEASES  OF  THE   SKIN 


1254 


TRADE  ECZEMAS 


tissues  of  the  orbit  offering  little  resistance  to 
the  swelling,  the  eyes  are  often  buried  in  the 
swollen  surrounding  structures.  The  aspect  is 
thus  not  unlike  that  of  acute  nephritis,  from 
which  the  investigation  of  the  urine  will 
readily  serve  to  distinguish  it,  since  in  acute 
eczema  there  is  no  albuminuria.  There  is 
usually  a  history  of  exposure  to  cold  preceding 
the  eruption,  which  is  certainly  commoner  in 
winter  than  in  summer ;  but  not  infrequently 
no  external  cause  can  be  identified.  Recur- 
rences are  very  apt  to  occur,  and  there  is  pro- 
bably a  definite  idiosyncrasy  in  certain  persons 
in  whom  the  resistance  to  these  conditions  is 
weakened. 

The  erythematous  eruption  may  recede 
without  obvious  vesication,  but  more  commonly 
this  change  takes  place  and  the  red  area  is 
studded  with  minute  shotty  vesicles  which 
speedily  coalesce  and  burst,  producing  a 
weeping  discharge.  At  this  stage  the  surface 
becomes  inevitably  contaminated  with  micro- 
organisms and  suppuration  may  be  very  free. 
Since  the  initial  erythematous  stage  is  a  tran- 
sient one,  cases  are  most  often  seen  after  the 
vesicles  have  formed  or  even  after  these  have 
burst. 

Eczema  Solare. — Besides  cold,  bright  sun- 
shine may  be  the  provocative  agent  in  persons 
with  special  predisposition.  It  is  probable  that 
the  light  rather  than  the  heat  is  the  stimulus, 
for  in  two  cases  which  I  recall  the  eruption 
would  appear  when  the  patients  were  sitting 
indoors,  in  cool  but  brightly  lighted  sunny 
rooms.  This  is  a  very  intractable  form,  and 
the  idiosyncrasy  tends  to  become  more  marked, 
so  that  subjects  of  it  are  often  obhged  to  shun 
dayUght  completely.  The  parts  unclothed  are 
naturally  the  most  vulnerable,  the  neck  and  face 
and  hands  being  especially  often  affected. 

Very  closely  allied  to  the  two  preceding 
varieties  is  the  large  class  of  cases  of  acute 
dermatitis  due  to  a  variety  of  irritants,  too 
numerous  to  be  specified.  Some  of  the  com- 
moner causes  may  be  summed  up  under  the 
following  headings — 

Irritants — Mechanical  Stimuli.  One  of  the  com- 
monest instances  is  the  eczematous  inflammation 
produced  by  scratching  in  parasitic  diseases, 
especially  in  young  children,  and  in  elder  persons 
the  subjects  of  prurigo  and  of  pruritus  ani  et 
vulvae.  Ill-fitting,  heavy  and  rough  clothing 
may  by  friction  produce  locaHsed  eczema, 
especially  in  delicate  areas  of  the  skin  such  as 
the  inside  of  the  thighs  and  the  flexures  of  the 
joints.  The  artificial  eruptions  occurring  in 
hysterical  girls  are  very  frequently  produced 
by  friction  and  become  truly  eczematous. 
The  so-called  flannel  rash — due  to  irritation 
produced  by  wearing  rough  wooUen  garments ; 
localised  eruptions  caused  by  habitual  move- 


ments, such  as  treadling  or  working  of  machines, 
bicycle-riding,  etc.,  are  examples  of  friction 
producing  eczema. 

Chemical  Stimuli.  Only  a  brief  enumeration 
of  some  of  these  can  be  made,  this  group  of 
causes  being  the  largest.  The  secretions  of  the 
body,  the  urine  and  the  sweat,  may  become 
chemical  irritants.  The  so-called  "  napkin- 
rash  "  about  the  genitals  and  buttocks  of 
young  children  is  an  example  of  the  first;  in 
elderly  and  neglected  persons  and  in  diabetes 
the  same  cause  may  start  eczematous  eruptions 
about  the  groin,  scrotum  and  thighs.  Dis- 
ordered and  exaggerated  sweating  gives  rise 
to  the  so-called  dysidrosis  which  is  probably 
essentially  eczematous. 

Occupation  or  Trade  Eczemas. — Persons  who 
are  exposed  by  their  daily  work  to  contact 
with  irritating  substances  may  develop  ecze- 
matous eruptions  in  the  exposed  areas,  which 
are  usually  the  hands  and  arms.  Frequent 
victims  of  these  are  furniture  polishers,  chemists' 
assistants,  nurses  and  doctors  who  handle 
antiseptics,  gardeners  who  are  obliged  to  touch 
plants  such  as  primula  obconica,  motor 
mechanics  who  deal  ^\^[th  petrol,  laundry  hands, 
photographers  who  use  irritants  like  metol, 
masons,  house  painters,  gasworkers,  sewage 
workers,  housemaids,  persons  who  handle  sugar, 
such  as  grocers,  confectioners,  refiners ;  car- 
penters who  deal  with  shavings  of  wood  such  as 
teak — the  list  can  be  extended  indefinitely. 

Eczema  may  be  the  result  of  local  apphca- 
tion  of  drugs,  soaps,  liniment,  hair-dyes  and  hair 
washes.  As  examples  may  be  mentioned  sulphur, 
so  widely  used  by  the  poor  who  resort  to 
chemists  for  treatment ;  turpentine,  which  enters 
largely  into  the  composition  of  the  cheaper 
liniments  such  as  camphorated  oil ;  carbolic  acid 
in  the  cruder  soaps;  many  of  the  patent 
ointments  prepared  with  rancid  fats. 

Parasitic  Causes.  One  of  the  commonest 
forerunners  of  eczema  of  the  scalp,  neck  and 
ears  of  children  is  pediculosis  capitis.  Scabies, 
especially  in  young  children,  produces,  partly 
by  scratching,  partly  by  secondary  pyogenic  in- 
fection, the  clinical  picture  of  eczema.  Pedi- 
culosis pubis  may  start  an  eczema  of  the  groin 
and  scrotum  and  vulva.  The  parasites  of 
ringworm,  and  the  newly-named  and  closeh^ 
similar  parasite,  the  epidermophjrton  inguinale, 
may  cause  an  inflammation  indistinguishable 
from  eczema. 

Microhic  Causes.  A  secondary  eczema  may 
supervene  on  some  microbic  infections  of  the 
skin.  Commonest  among  these  is  impetigo 
contagiosa,  due  to  the  invasion  of  the  skin  by 
the  streptococcus,  and  often  giving  rise  to  the 
variet3'^  of  eczema  called  eczema  impetiginodes. 
The  disease  recently  called  seborrhceic  eczema 
(Unna),  but  M^hich   is  now  extensively  if  not 
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universally  regarded  as  a  microbic  affection  of 
the  skin  caused  by  the  presence  of  the  micro - 
bacillus  seborrhceae,  is  usually  not  attended  by 
much  inflammatory  disturbance,  but  may  be 
complicated  secondarily  by  true  eczema.  The 
so-called  eczema  intertrigo  of  fat  infants  is 
probably  always  associated  with  streptococcal 
invasion  (Bockhart).  In  all  these  cases  it  must 
be  well  understood  that  the  microbic  disease 
is  primary,  and  the  catarrhal  inflammation  we 
have  agreed  to  call  "  eczema  "  secondary. 

The  causes   so  far   enumerated    have    been 
chiefly  external. 
That   constitutional   factors   play    a    highly 
I  important  if   not  principal  part  I  am  person- 
ally   convinced.     A  striking  case  of    my   own 
exemplifies   the  hidden   share   of    deep-seated 
disease.     The  patient  had  repeated  attacks  of 
typical  acute  eczema,  associated  with  occasional 
abdominal  pain.     The   abdominal  cavity   was 
finally  opened,  and  a  thin- walled  cyst  of  the 
appendix  containing  foul  pus  was  found,  after 
removal  of  which  the  patient  had  no  further 
attacks  of  eczema.     The  alternation  of   acute 
attacks  of  eczema  with  asthma,  and  the  associa- 
tion of  eczematous  eruptions  with  dietetic  faults, 
especially  overfeeding,  with  abuse  of  stimulants,  '• 
with  mental  and  physical  overwork  and  -with  '< 
intestinal   disorders,   are   matters   of   constant 
cHnical  observation,  and  strongly  enforce  the 
necessity  of  a  careful  consideration  of  the  patient  : 
and  all  his  functions ;  as  Besuierputs  it,  "  There 
is  no  such  thing  as  eczema;  there  is  only  an 
eczematous    patient."     And,  again,   "  Eczema 
is  an  image  of  life  itself ;  the  reflection  in  the 
skin  of  the  constitution  and  functions  of  the 
individual  at  any  given  moment." 

Treatment  of  Acute  Eczema.  While  it  is  not 
intended  to  regard  acute  and  chronic  eczema  ■ 
as  widely  separated,  the  treatment  of  the  two 
conditions  differs  so  greatly  that  it  is  convenient 
to  consider  them  separately.  I  shall  there- 
fore discuss  the  treatment  of  acute  eczema 
here. 

When  the  patient   is  seen    soon    after   the  ' 
onset  of  the  disease,  every  effort  must  be  made  i 
to    reduce    the    inflammatory    reaction,     and 
the  measures  to  be  taken  will  vary  with  the 
severity  and  extent  of  this.     When  large  areas  j 
are  involved,  it  is  best  to  insist  upon  putting  i 
the  patient  to  bed,  and  confining  him  to  milk  [ 
diet  or  whey,  or  the  rice  and  water  diet  re- 
commended byBulkeley,  for  some  days.  Stimu- 
lants at  this  stage  are  to  be  rigidly  withheld. 
For  local  treatment,  if  the  case  is  seen  in  the  i 
stage  of  erythema,  an  inert  emollient  powder  is  [ 
very  refreshing,  such  as  the  common  dusting  ' 
powder    of    children's    hospitals    (zinci    oxidi, 
amyli     (vel     kaolini),     acidi     borici     aa).      If, 
however,  there  is  any  vesication  or  moisture 
of  the  surface,  powders  are  apt  to  cake  and  are 


better    avoided;    in    such    cases    an    excellent 
application  is  the  following — 

Liq.  Plumb.  Subacet.  5  i 
Acidi  Salicyl.  gr.  ii 
Lactis  ad  3  i. 

This  should  be  painted  over  the  inflamed  area 
with  a  soft  badger-hair  shaving  brush,  or  strips 
of  butter  muslin  may  be  soaked  in  the  lotion 
and  laid  on  the  part.  When  vesication  is 
diminished  it  may  be  preferable  to  use  an 
oily  lotion,  e.  g. — 

Calaminse  gr.  Lx 
Zinci  Oxidi  gr.  xx 
Aq.  Calcis  3  iii 
01.  Olivse  ad  §  i. 

An  excellent  appUcation  for  large  areas, 
when  there  is  much  soreness  and  excoriation, 
is  the  cremor  zinci  of  the  St.  Mary's  Hospital 
pharmacopoeia — 

Zinci  Oxidi  3  i 
LanoHni  3  iii 
01.  Olivse  ad  3  i 
Aq.  Calcis  §  i. 

This  may  be  combined  with  ichthyol 
(gr.  X  ad  5  i)  or  carbohc  acid  (gr.  x  ad  5  i) 
when  there  is  much  itching.  The  cream  should 
be  appHed  to  thin  hnt  (smooth  side)  and  kept 
in  apposition  A^dth  the  inflamed  area  by  means 
of  a  muslin  bandage,  on  the  face  most  con- 
veniently by  a  Hnt  mask  freely  anointed  with 
the  cream. 

When  suppuration  has  taken  place,  antiseptics 
will  have  to  be  added  to  the  treatment.  Com- 
presses soaked  in  lotio  chinosol  (1  in  200-500) 
in  lotio  hydrarg.  (1  in  4000),  lotio  hydrogen 
peroxid.  (2-5  vols.)  may  be  used;  or  hydrarg. 
perchlor.  may  be  added  to  the  lotio  calam. 
oleosa  above  (gr.  ss  ad  3  vi).  In  the  obstinate 
suppurative  eczema  of  the  scalp  and  face  in 
children  I  have  found  much  benefit  accrue 
from  an  ointment  of  equal  parts  of  ung. 
hydrarg.  ammon.  and  olive  oil,  and  covering 
the  scalp  with  oil-paper.  The  pyogenic  organism 
is  usually  a  staphylococcus,  and  an  injection 
of  100  million  dead  staphylococci  once  in  four 
days  -will  often  clear  up  the  suppuration  better 
than  anything  else.  It  is  of  course  essential 
to  consider  the  possibihty  of  an  external 
irritant  and  to  eliminate  this  when  identified ; 
the  lines  of  inquiry  will  be  indicated  in  the 
list  of  external  stimuU  given  above.  When 
an  obvious  cause  of  this  nature  is  ascertained, 
the  case  is  much  sim^plified.  When  no  such 
action  can  be  ascertained — and  this  is  especi- 
ally true  in  chronic  eczema — it  is  essential  to 
investigate  carefully  for  constitutional  dis- 
order, and  I  would  urge  the  volumetrical 
analysis  of  the  urine,  with  special  attention  to 
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acidity,  phosphates  and  indicanuria.  This 
is  stiU  more  important  in  eases  of  chronic 
eczema,  to  the  consideration  of  which  I  now 
turn. 

Chronic  Eczema. — The  course  of  an  individual 
case  of  eczema  seldom  follows  with  regularity 
the  phases  into  which  the  evolution  of  eczema 
in  general  has  been  divided,  and  some  of  these 
phases  may  be  unduly  prolonged.  The  com- 
monest cause  for  the  prolongation  is  proba- 
bly infection  ^^ith  pyogenic  organisms.  The 
breaking  of  the  vesicles  removes  the  outer 
layers  of  the  stratum  corneum,  and  therebj- 
allows  of  microbic  invasion,  for  which  the 
discharge  forms  a  sufficient  medium  of  growth. 
The  weeping  stage  of  eczema  is  thus  the  most 
protracted  and  clinically  the  commonest  met 
with.  Where  an  external  irritant  has  been 
the  initial  cause  chronicity  may  result  from 
the  fact  of  the  constant  renewal,  often  uncon- 
sciously by  the  patient,  of  the  irritant;  for 
example,  in  cases  where  the  use  of  irritative 
dentifrices  may  be  the  exciting  cause  of  an 
eczema  of  the  mouth  and  lips.  This  is  still  more 
clearly  a  reason  for  chronicity  in  cases  in  which 
the  occupation  of  the  patient  itself  supplies  the 
exciting  cause.  But  apart  from  these  instances 
there  still  remains  a  large  group  of  cases  in 
which  recurrences  are  so  frequent  as  never  to 
leave  the  patient  really  free  from  the  disease ; 
Ave  have  to  assume  a  tendency  in  the  patient 
to  eczema,  and  this  tendency  would  appear  to 
be  capable  of  hereditary  transmission.  Before, 
however,  taking  up  this  somewhat  helpless 
attitude  the  practitioner  must  exhaust  every 
sort  of  investigation  into  the  patient's  habits, 
dietetic  and  otherwise,  his  general  constitutional 
health  and  his  mental  and  physical  environment. 
Close  proximity  to  the  sea  certainly  would 
appear  to  arrest  the  cure  of  eczema,  and  still 
more  certainly  life  in  ill-ventilated  rooms  or 
under  circumstances  of  anxiety  or  overwork. 
The  transformation  in  even  chronic  cases  of 
eczema  in  the  poor  when  taken  into  hospitals 
where  rest,  quietude  and  good  nourishment  are 
secured  to  them,  exemplifies  the  importance  of 
these  considerations.  Certain  chronic  local  and 
general  diseases  predispose  the  sufferer  to  attacks 
of  eczema  and  prolong  its  duration,  notably 
ichthyosis ;  diabetes,  in  which  the  genitals  are 
the  usual  seat  of  the  eczema,  which  is  due  to 
the  irritation  caused  by  the  saccharine  urine ; 
gout  and  "goutiness"';  tuberculosis;  varicose 
veins,  which  are  associated  with  a  special  variety 
of  chronic  septic  and  eczematous  inflammation. 

After  repeated  attacks  and  with  the  lapse  of 
time  the  eruption  begins  to  alter,  the  skin  under- 
going thickening  (lichenification),  losing  elas- 
ticity and  tending  to  crack  and  fissure.  Thick 
adherent  scabs  appear  which  look  like  scales, 
but  may  be  distinguished  from  them  by  shoeing 


a  wet  surface  when  they  are  removed.  In  cases 
of  chronic  eczema  patients  commonly  show  signs 
of  general  illness,  such  as  anaemia,  "  lymph a- 
tism,"  arterio-sclerosis,  nervous  irritability  or 
fatigue. 

The  part  played  bj'  pyogenic  infections  in 
prolonging  eczematous  eruptions  has  long  been 
clinically  observed,  and  from  some  recent  sero- 
logical investigations  there  seems  good  reason 
for  supposing  that  the  individual  becomes 
sensitised  to  the  special  toxin  produced  by  the 
pus  organisms  and  develops  the  cutaneous 
reaction  involved  in  the  clinical  term  eczema, 
just  as  patients  with  tuberculosis  are  specially 
sensitised  to  tuberculin.  It  is  also  highly 
probable  that  toxins  may  be  produced  by 
faulty  diet,  to  which  the  individual  becomes 
similarly  sensitised,  so  that  some  habitual 
and  unconscious  indiscretion  may  be  the  causa- 
tive factor ;  the  success  of  mere  change  of  diet 
in  such  cases  is  often  remarkable. 

The  management  of  chronic  cases,  then, 
necessitates  a  wide  application  of  general 
medical  knowledge ;  only  the  essential  principles 
of  treatment  can  be  sketched  in  the  limits  of 
this  paper. 

Local  Treatment.  The  importance  of  checking 
suppuration  will  be  manifest  from  the  share 
which  the  absorption  of  the  chemical  products 
of  pus  may  be  assumed  to  take  in  maintaining 
the  disease.  It  is  essential  that  crusts  should 
be  removed  before  undertaking  any  local 
antiseptic  measures ;  boric  acid  poultices,  com- 
presses of  warm  sweet  oil,  and  occlusive  moist 
dressings  covered  by  impermeable  tissue  will 
achieve  this  end.  When  the  surface  is  thus 
cleansed,  the  choice  of  antiseptic  offered  is 
wide.  WTien  there  is  free  discharge  it  is  better 
to  use  a  lotion  which  will  mingle  \nth  the 
exudation  and  serve  to  sterilize  it ;  or  compresses 
soaked  in  lotion  may  be  continually  renewed; 
in  the  latter  case  the  solution  must  be  definitely 
weaker,  as  the  absorption  is  greater.  If  large 
areas  are  involved,  antiseptic  baths  may  be 
required  of  still  feebler  dilution.  For  the  latter 
purpose  saturated  boric  acid  solutions,  or 
iodine  baths  (iodi.  gr.  v,  pot.  iod.  3  ii,  aquam 
ad  0  i)  are  convenient.  For  lotions  the 
famous  "  Eau  d'Alibour"  is  much  used  in 
France,  e.  g.  cupri  sulph.  gr.  ii,  zinci  sulph.  gr. 
vii,  saffron  gr.  ss,  water  saturated  with  camphor 
5  ss.  To  be  filtered  and  diluted  two  to  ten 
times  according  to  the  area  involved  and  the 
sensibihty  of  the  skin. 

For  compresses,  carbolic  acid  one  per  cent, 
resorcin  one  per  cent.,  alcohoHc  salicylic  acid 
one  per  cent. ;  hydrogen  peroxide  (2-3  vols.), 
chinosol  (i  per  cent.),  alcohol  (95  per  cent.) 
may  be  used.  When  there  is  much  lichenifica- 
tion salicylic  acid  with  tar  is  very  useful,  e.  g. 
ung.  acid  salicyl.  5  i,  ol.  cad.  3  i* 
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Recently  I  have  used  with  great  satisfac- 
tion the  method  of  paintino;  with  crude  tar, 
recommended  by  Dind  and  Brocq,  which  I 
prescribe  as  follows  : — The  tar  as  obtained 
from  gasworks  must  be  washed  with  distilled 
water  to  remove  excess  of  ammonia;  the 
product  finally  obtained  should  be  a  thick, 
creamy  fluid,  which  forms  a  good  adhesive  coat 
i  when  painted  on  the  skin,  the  surface  of  which 
!  should  be  carefully  cleansed  before  application. 

■  The  tar  is  painted  on  and  allowed  to  dry,  and 
left  uncovered,  or  the  part  treated  may  be 
bandaged    over    lightly    while    still    wet.   The 

■  appHcation  should  be  renewed  when  the  coating 
!  shows   signs   of   cracking — usually   within  two 

days. 

The  tar  may  be  best  removed  by  wiping  «ith 
melted  tallow.  The  skin  must  be  free  from 
pustulation  before  the  tar  is  applied,  and  to 
secure  this  compresses  of  an  antiseptic  lotion 
(see  above)  should  be  used  until  suppuration 
is  checked.  This  object  may  be  hastened 
by  the  injection  of  vaccine.  Films  prepared 
from  the  pus  should  be  examined  and  if, 
as  is  usually  the  case,  the  staphylococcus  is 
found  to  be  the  infecting  organism,  injections 
of  that  vaccine  should  be  made  as  is  detailed 
above. 

General  Treatment.  Patients  who  are  anaemic, 
easily  tired  and  irritable  will  require  tonics  such 
as  iron,  strychnine  and  phosphoric  acid.  The 
question  of  stimulants  is  often  a  difficult  one; 
where  the  appetite  is  poor  and  is  helped,  as  it 
so  often  is,  by  the  taking  of  wine  at  meals,  this 
should  be  allowed,  not-withstanding  the  general 
principle  that  stimulants  increase  inflammation. 
Mere  change  of  scene,  with  its  accompanying 
breaking  up  of  habits  and  general  mental  fillip, 
is  often  useful.  The  spas  and  baths,  such  as 
Harrogate,  Aix-le-Bains,  etc.,  are  particularly 
valuable  for  town  dwellers,  both  because  of  the 
fresher  air  and  purer  water  they  offer,  and  also 
largely  for  the  discipline  practised,  which  in- 
volves regularity  and  rest.  One  of  the  incidental 
advantages,  Avhich  may  be  obtained  any^vhere, 
is  the  greater  intake  of  fluid.  Patients  with 
chronic  eczema  usually  have  urine  of  high 
specific  gravity  and  are  benefited  by  drinking 
more  copiously  of  pure  water.  The  cure  at 
Aix-le-Bains  is  largely  dependent  on  the  ex- 
cellent water,  which  is  supplied  and  taken  in 
large  quantities. 

The  local  use  of  water  in  eczema  is  usually 
condemned,  I  think  often  unnecessarily.  WTiere 
there  is  much  pustulation  no  doubt  the  unanti- 
septic  bath  is  a  means  of  spreading  the  suppura- 
tive organisms,  and  should  be  avoided.  But  in 
many  of  the  drier  forms  washing  Avith  tar  water, 
but  without  soap,  may  be  allowed.  I  have  found 
this  "  tar  bath  "  very  useful,  and  have  seldom 
had  to  regret  using  it. 
40* 


When  Abater  cannot  be  used  the  part  should 
be  wiped  over  with  warm  olive  oil,  especially 
to  remove  fatty  applications. 

Infantile  Eczema. — Eczema  in  infants  is  often 
erroneously  ascribed  to  teething  and  dietetic 
trouble.  The  special  variety  which  attacks 
the  scalp  and  face  of  young  infants,  generally 
before  teething  occurs,  is  probably  in  the  majority 
of  instances  due  to  exposure  to  cold,  and  occurs 
more  often  in  fat,  overfed  children.  The  same 
principles  of  treatment  apply  as  in  adults. 

The  frequency  of  impetigo  contagiosa  and 
intertrigo  in  children  makes  the  secondary 
eczemas,  which  have  been  described  as  compli- 
cating these  conditions,  also  more  frequent. 

Prognosis.  The  life  of  the  patient  is  seldonx 
threatened  and  the  prognosis  is  so  far  good,  but 
recurrences  are  likely  to  occur.  The  eruption 
can  always  be  ameliorated  and  individual 
attacks  controlled  bv  careful  management ; 
the  patient  should  never  be  allowed  to  accept 
the  disease  as  unamenable  to  treatment. 

E.  G.  G.  L. 

TOXIC    RASHES 

Toxic  Rashes  are  many  and  various,  both 
in  form  and  degree,  but  the  ones  usually  met 
with  are  either  Urticarial  or  Erythematous. 
The  Urticarial  Rashes  may  be  papular,  a  con- 
dition frequent!}-  met  with  in  infants  and 
children  (Urticaria  papulosa  or  Lichen  Urti- 
catus). Urticaria  pigmentosa  is  rarely  seen. 
in  general  practice,  but  it  must  be  just  mentioned 
in  passing.  Ordinary'  urticaria  is  well  kno-wn, 
but  the  thing  to  remember  is  that  it  maj"  present 
itself  as  a  bullous  eruption.  The  Erythemas 
may  assume  a  variety  of  forms,  hence  Erythema 
multiforme,  E.  buUosum,  E.  iris.  At  other 
times  the  toxic  rash  may  be  scarlatiniform, 
and  it  then  gives  rise  to  difficulty  in  dift'eren- 
tial  diagnosis.  Scarlatiniform  eruptions  differ 
chiefly  in  the  mode  of  cutaneous  development 
and  distribution  from  true  scarlatina.  The 
latter 's  classical  features  must  be  borne  in  mind, 
and  variations  from  that  standard  taken  into 
account.  Toxic  scarlatiniform  rashes  may  be 
accompanied,  moreover,  by  sore  throat  and 
an  elevation  of  temperature,  but  the  careful 
analysis  of  other  sj^mptoms  and  appearances 
will  usually  exclude  the  acute  exanthem.  ^A'hen 
in  doubt,  deal  with  the  patient  as  if  it  were 
j  scarlatina,    and     keep    the    case    under     close 

observation. 
i  The  toxic  onslaught  may  be  so  severe  as  to 
i  lead  to  haemorrhages  in  the  skin  (Erythema 
purpuricum— Purpura),  and  in  severe  cases  be 
complicated  by  haemorrhages  from  the  mucous 
membranes  (bowel,  etc.). 

Again,  the  toxic  rash  may  generalize,  and 
even  universalize,  involving  the  whole  of  the 
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body  from  top  to  toe,  as  in  Pityriasis  rubra. 
This  severe  dermatitis  is  accompanied  by  copious 
desquamation  and  serious  general  symptoms, 
and  may  terminate  fatally. 

Among  the  more  unusual  forms  of  Lupus 
erythematosus  there  is  generalized  Lupus 
erythematosus  supervening  on  precedent  chronic 
trouble,  and  associated  usually  with  albuminuria. 
In  the  very  rare  primary  acute  Lupus  erythema- 
tosus, which  the  author  has  described,  the 
toxaemia  is  so  severe  that  here  again  a  fatal 
termination  (nine  out  of  ten  cases)  is  the  rule. 

There  is  also  another  unusual  form  of  toxic 
eruption,  the  Prurigo  of  Besnier,  which  is  very 
chronic  and  extremely  pruritic,  the  latter  feature 
being  very  marked  and  leading  to  scratch 
lesions. 

Pruritus  and  scratch  lesions  are  common 
enough  as  an  expression  of  toxic  processes. 
I  may  instance  Pruritus  senilis,  due  no  doubt, 
in  addition  to  peripheral  end  degeneration,  to 
faulty  elimination  (renal  inadequacy,  etc.). 

This  is  a  mere  outline  of  eruptions  met  with, 
but  it  will  serve  to  shape  a  course. 

Now  as  to  causation.  The  causes  may  come 
from  without  or  from  within.  As  to  the  former 
there  are — 

Firstly,  Foods. — It  is  well  known  how  fre- 
quently so-called  shell-fish  poisoning  occurs, 
giving  rise  to  urticaria  and  erythema  multi- 
forme. I  have  seen  prawns,  for  instance,  lead 
to  a  severe  scarlatiniform  rash.  But  all  kinds 
of  fish,  and  especially  the  brilliantly  coloured, 
such  as  mackerel,  etc.,  may  lead  to  trouble 
in  this  direction. 

In  a  case  I  have  described  a  symmetrical 
rash,  which  left  behind  it  permanent  dilatation 
of  the  superficial  cutaneous  blood-vessels  in 
the  areas  affected,  was  due  to  eatmg  rabbit 
that  had  gone  bad.  I  need  not  insist  on  this 
matter  of  tainted  animal  foods. 

Milk  may  be  a  cause.  I  have  seen  a  severe 
bullous  urticaria  in  a  child  who  had  been  fed 
on  pasteurized  milk,  but  unfortunately  the 
milk  so  carefully  delivered  in  sealed  bottles 
was  bad  ! 

Before  leaving  animal  products,  this  is  the 
place  to  refer  to  serum  rashes.  Antitoxin 
urticaria  is  well  known.  The  important  ques- 
tion of  anaphylaxis,  so  much  to  the  front  just 
now,  requires  to  be  taken  into  account.  There 
is  no  doubt  that  patients  who  have  reacted 
outaneously  to  some  form  of  toxic  foods,  etc., 
tend  to  develop  rashes  afterwards  in  similar 
circumstances;  and  I  have  found  that  the 
recurrent  eruption  of  this  class  may  prove 
extremely  obstinate. 

As  to  fruit,  strawberries,  for  instance,  often 
lead  to  eruptions  (urticarial,  etc.)  in  the 
susceptible. 

Secondly,  Drugs. — A   very  large   number  of 


drugs  may  lead  to  eruptions  of  various  kinds. 
Bromide  of  potassium,  which  is  so  frequently 
ordered,  gives  rise  in  some  cases  to  a  character- 
istic condition,  which  in  infants  and  children 
may  look  very  formidable  :  raised,  vegetating- 
looking  lesions,  which  have  been  taken  for 
syphilis  more  than  once.  In  the  case  of  an 
infant  with  such  an  eruption,  shown  by  a  derma- 
tologist as  a  syphilitic  condition,  the  author's 
diagnosis  of  bromide  rash  was  opposed  on  the 
ground  that  the  child  had  not  had  any  bromides. 
I  questioned  the  mother,  however,  who  was 
suckling  the  child,  and  after  a  good  deal  of 
trouble  I  elicited  the  fact  that  she  was  an 
epileptic  and  taking  bromides.  The  mother's 
milk  was  at  the  bottom  of  the  infant's  trouble. 
This  is  a  point  to  remember. 

The  iodides  are  also  responsible  for  eruptions 
of  a  papulo-pustular  kind,  but  they  may  some- 
times become  very  severe  (bullous,  etc.).  Here, 
again,  they  must  be  distinguished  from  syphilis, 
especially  the  form  that  may  resemble  the 
bromide  rash.  Remember  that  quack  blood- 
purifying  medicines  and  "  fits  "  mixtures  all 
contain  iodides  and  bromides  respectively. 
Arsenic  ma}'^  lead  to  Herpes  zoster.  This  fact 
was  an  important  one  in  getting  on  the  track 
of  the  Manchester  beer  poisoning  epidemic 
Arsenical  waters  (Bourboule,  etc.),  when  taken 
indiscriminately  and  over  long  periods,  may 
give  rise  to  an  attack  of  shingles.  Salvarsan 
I  have  also  seen  do  the  same.  Other  forms  of 
arsenical  skin  conditions  are  the  pigmentation 
and  keratosis  it  may  lead  to.  I  have  also  seen 
long-continued  arsenical  medication  followed  by 
epithelioma. 

Quinine  and  other  drugs  have  led  to  rashes, 
mainly  erythematous  and  scarlatiniform. 

Many  of  the  synthetic  remedies  have  also 
led  to  cutaneous  eruptions.  Among  them 
antipyrin  may  be  specially  mentioned,  the 
bullous  erythema  produced  leaving  pigmenta- 
tion of  affected  areas  behind.  I  have  also  seen 
veronal  lead  to  Erythema  papulatum,  and 
in  one  instance  to  a  bullous  eruption.  An 
interesting  point  to  remember  is  that  synthetic 
remedies  may  be  re-christened  by  manu- 
facturers, and  thus  old  friends  or  enemies 
appear  under  new  names  (antipyrin,  veronal, 
etc.). 

It  would  take  us  too  long  to  enumerate  all 
the  drugs  that  have  caused  cutaneous  trouble. 
So  the  above  remarks  must  suffice. 

I  will  now  examine  the  toxic  conditions 
that  arise  from  within,  in  contradistinction  to 
those  caused  by  bodies  introduced  from  ^dthout. 
Here  we  are  dealing  with  a  large  order.  I  do 
not  consider  it  comes  into  the  province  of  this 
article  to  go  into  the  rashes  of  the  acute 
exanthemata,  and  of  the  acute  and  continued 
fevers.     Nevertheless,  for  purposes  of  diagnosis. 
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they  must  be  borne  in  mind,  as  also  the  pre- 
monitory rashes  of  variola,  etc. 

I  have  seen  various  eruptions  (erythematous, 
haemorrhagic)  due  to  the  teeth  and  a  neglected 
state  of  the  mouth  generally.  It  is  important, 
therefore,  as  I  have  insisted  for  years,  to 
examine  the  teeth  and  mouth  in  a  routine 
manner,  just  as  if  one  were  buying  a  horse. 
Pyorrhoea  alveolaris  is  the  fons  et  origo  in  some 
cases. 

The  tonsils,  again,  may  be  at  fault.  In  a 
haemorrhagic  cutaneous  case  I  saw,  I  found  that 
a  septic  tonsil  was  at  the  root  of  the  business. 

These  facts  are  important,  I  need  hardly 
add,  from  the  point  of  view  of  treatment. 

Constipation  may,  of  course,  be  a  cause  of 
toxic  rashes.  The  so-called  enema  rash  is  due 
to  the  fact  that  toxic  products  are  mobilized 
in  the  gut. 

In  all  cases  the  urine  should  be  examined 
in  a  routine  way,  but  especially  so  in  toxic 
rashes.  It  is  well  knoMTi  that  albuminuria, 
sugar,  indican,  etc.,  are  factors  to  be  con- 
sidered in  this  connection.  In  an  Erythema 
multiforme  I  found  the  urine  contained  albumin 
and  pus.  Further  investigation  showed  the 
presence  of  tubercle  bacilli  in  the  urine,  and 
thus  a  tuberculous  kidney  was  diagnosed.  In 
another  instance,  a  patient,  who  had  been 
under  the  physician  and  surgeon  in  the  wards 
and  had  developed  an  extensive  dermatitis, 
was  handed  over  to  me  in  a  moribund  condition. 
It  was  a  marked  case  of  Pityriasis  rubra.  On 
examining  the  urine  I  found  a  quantity  of  pus. 
At  the  necropsy  I  found  the  left  kidney  was 
disorganized,  a  large  pyonephrosis  in  fact, 
Avith  an  elongated  calculus  in  the  corresponding 
ureter. 

The  urine  should  also  be  examined  bacterio- 
logically  if  necessary,  especially  for  bacterium 
coli  commune. 

Again  in  pregnancy  and  during  the  puer- 
perium  various  scarlatiniform  and  morbilli- 
form and  other  rashes  may  arise,  to  say  nothing 
of  the  condition  known  as  Herpes  gestationis, 
allied  to  Dermatitis  herpetiformis. 

In  gonorrhoea  of  the  severe  kind,  with  involve- 
ment of  the  joints  and  general  symptoms,  an 
unusual  cutaneous  condition  called  Keratosis 
blenorrhagica  may  appear,  especially  about  the 
feet  and  ankles.  This  is  a  result  of  the  general 
septicsemia,  plus,  no  doubt,  perspiration  and 
want  of  cleanliness  under  dressings.  There  is 
an  analogy  in  keratotic  complications  not  infre- 
quently occurring  in  sweating  feet  as  a  secondary 
microbic  infection  from  without. 

Treatment.  Elimination  of  "  peccant  "  bodies 
introduced  from  without  must  be  aimed  at. 
In  this  direction  calomel  is  very  valuable, 
followed  up  by  salines.  But  purgation  must  be 
carefully  considered  in  hsemorrhagic  conditions, 


I  and  the  possibility  of  the  involvement  of  the 
intestinal   mucous   membranes   kept  in  mind. 

!  In  severe  purpuric  conditions  rectal  injections 

of  anti-streptococcic  serum  have  answered  well. 

Arsenic    in    appropriate    doses   is   useful   in 

'  bromide  and  iodide  rashes,  but  here  it  must 
also  be  remembered  that  more  iodide  may  be 
thrown  into  the  circulation.  Large  doses  of 
iodide  are  often  more  likely  not  to  lead  to  an 

j  eruption,  other  things  being  equal,  than  small 

I  doses.  In  the  former  circumstances  the  di- 
uretic effect  helps  elimination.  Nor  does  the 
rash  stop  directly  the  bromide  or  iodide  is 
left  off.     This  holds  for  other  conditions. 

'  Every  case  must  be  taken  on  its  merits,  and 
an  effort  made  to  determine  the  cause  and  if 
possible  attack  it.  Otherwise  the  patient 
must  be  dealt  with  on  general  lines.      G.  P. 

I  VACCINAL   AND    DRUG    ERUPTIONS 

Under  the  heading  of  drug  eruptions  there 
should,  strictly  speaking,  be  included  all  rashes 
produced  either  by  their  ingestion  or  their 
absorption  from  external  surfaces.  The  various 
local  conditions  resulting  from  irritating  appli- 
cations, antiseptic  or  therapeutic,  are  forms  of 
dermatitis  venenata. 

Drug  eruptions  are  not  of  universal  occur- 
rence.    They  are  especially  apt  to  occur  where 
renal  or  cardiac  disease  or  neurasthenia  exist. 
Certain  individuals  have  an  idiosjTicrasy  for 
I  certain  drugs.     Women  and  children  are  said 
to   be   more  susceptible   because   of   the   finer 
,  texture  of  their  skin,  and  for  the  same  reason 
j  blondes  are  more  readily  affected  than  brunettes. 
A  very  large  number  of  drugs  can  produce 
eruptions ;  most  often  these  are  of  the  erythem- 
atous class,  and  it  is  rarely  possible  to  decide 
what   drug   is   responsible  without   a  history. 
j  The  quantity  taken  is  unimportant,  for  small 
j  doses  can  often  occasion  violent  tegumentary 
effects ;  it  is  perhaps  more  a  question  of  quality, 
i  No  immunity  is  established  by  habit  but,  oii 
;  the  contrary,  a  condition  of  anaphylaxis  occurs. 
As  a  rule,  in  an  individual  the  drug  will  always 
produce  an  eruption  of   the  same  tjrpe.     The 
time  intervening  before  the  appearance  of  the 
rash  varies,  but  is  usually  short,  often  but  an 
hour  or  so ;  bromide  and  iodide  acne,  and  the 
pigmentary   changes  induced   by   arsenic,    are 
exceptions. 

Clinically,  two  main  groups  can  be  recognized — 

1.  More  or  less  specific  types,  characterized 
by  their  mode  of  development  and  anatomical 
peculiarities.  Such  rashes  usually  affect  certain 
definite  parts  of  the  body,  and  may  be  regarded 
as  part  of  the  phj^siological  effect  of  the  drug. 

2.  Anomalous  eruptions,  often  in  the  form 
of  an  erythema,  occasionally  closely  simulating 
scarlet  fever  or  measles.     If  there  be   much 
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exudation  an  urticarial  oi'  even  bullous  stage 
may  occur,  while  purpura  is  produced  if  there 
be  vascular  rupture. 

The  diagnosis  is  often  difficult;  the  patient, 
being  usually  unaware  of  the  cause  of  his 
disease,  does  not  volunteer  a  history.  It  is 
an  excellent  rule  in  all  unusual  eruptions, 
especially  if  of  an  urticarial  or  erythematous 
type,  to  inquire  whether  any,  and  if  so  what, 
medicine  has  been  taken.  Of  special  import- 
ance is  the  differentiation  of  the  morbilliform 
and  scarlatiniform  varieties  from  the  exanthems 
they  simulate.  When  there  are  constitutional 
symptoms,  such  as  high  temperature  and  sore 
throat,  this  is  extremely  difficult ;  even  desqua- 
mation may  occur.  Such  confusing  phenomena 
are  fortunately  uncommon,  but  the  absence  of 
the  tracheo-bronchitis  of  measles  and  the 
characteristically  rapid  pulse  of  scarlet  fever 
help  the  diagnosis.  As  a  rule  the  picture, 
although  a  good  copy,  gives  a  clue  in  other  waj^s 
to  its  spurious  character.  It  proclaims  itself  a 
forgery.  Itching  is  a  feature  of  drug  eruptions. 
The  appearance  of  the  rash  soon  after  taking 
the  drug,  and  its  equally  rapid  disappearance 
when  this  is  withdrawn,  constitute  important 
diagnostic  points. 

The  folloA\'ing  list,  although  representative, 
does  not  by  any  means  include  every  drug 
capable  of  exciting  tegumentary  lesions,  but 
only  the  more  common — 

An  erythematous  or  polymorphic  eruption  may 
result  from  antipyrin,  arsenic — including  sal- 
varsan — boric  and  benzoic  acids,  bromides, 
copaiba  (with  marked  itching),  chloral,  digitalis, 
iodides,  morphia,  quinine,  salicylic  acid,  tuber- 
culin, etc. 

Scarlatiniform  rashes  sometimes  appear  after 
antipyrin,  benzoic  acid,  belladonna,  chloral, 
iodoform,  ipecacuanha,  mercury,  nux  vomica, 
salicylates,  sulphonal  and  tuberculin. 

Urticaria  may  be  occasioned  by  copaiba, 
cubebs,  benzoic  acid,  iodides,  quinine,  salicylic 
acid  and  valerian;  while  antitoxin,  arsenic, 
chloral,  copaiba,  cubebs,  iodides,  quinine,  mer- 
cury and  sulphonal  sometimes  cause  purpura. 

A  morbilliform  erythema  can  be  produced  by 
antipyrin,  belladonna,  copaiba,  cubebs,  digi- 
talis, diphtheria  and  other  antitoxins,  mercury 
and  opium. 

Eczema,  it  should  be  noted,  never  results 
from  the  internal  administration  of  drugs,  but 
a  latent  eczematous  condition  may  easily  be 
awakened  into  activity,  a  fact  of  importance  in 
treating  this  disease. 

Certain  drugs  produce  effects  of  so  definite  a 
character  that  it  is  possible  from  inspection  of 
the  patient  to  decide  as  to  their  nature.  The 
more  important  of  these  are  considered  below. 

Bromides,  usually  taken  in  the  form  of 
potassium   bromide,   maj^  determine  an   acne, 


similar  to  acne  vulgaris,  except  that  there  are  no 
associated  comedones.  Sometimes  the  papulo- 
pustules become  confluent,  forming  a  sort  of 
superficial  carbuncle ;  rarely  a  bullous  eruption 
occurs,  which  may  vegetate.  Children  are  espe- 
cially susceptible  to  this  drug,  taken  either 
through  the  mother's  milk  or  as  soothing 
powders.  Pustules  and  fleshy  masses  result, 
symmetrically  distributed  over  the  face,  trunk 
and  limbs,  often  becoming  confluent,  and 
occasionally  vegetating. 

Iodides  most  aften  occasion  an  acne,  similar 
to  bromide  acne.  Erythemas,  urticarial  lesions, 
and  purpura  may  occur.  Iodide  pemphigus 
is  a  rare  but  characteristic  variety  where  large 
bullae,  similar  to  those  of  common  pemphigus, 
are  found.  Perhaps  most  important  of  all, 
because  of  the  serious  results  if  the  condition 
be  wrongly  diagnosed,  is  that  type  in  which 
the  lesions  resemble  gummata,  for  the  iodides 
may  be  pushed  or  continued  in  an  attempt  to 
cure  the  condition,  causing  albuminuria,  diar- 
rhoea and  even  death. 

Antipyrin.  The  eruption  is  of  a  very  definite 
type.  In  susceptible  individuals  even  a  small 
dose  will  rapidly  cause  the  appearance  of  round 
or  oval  erythematous  and  somewhat  pigmented 
patches,  which  may  even  become  bullous.  If 
the  drug  be  discontinued  these  are  replaced  by 
j)igmented  areas,  which  become  rapidly  con- 
gested if  another  dose  be  taken ;  subjective 
sensations  are  not  uncommon. 

Arsenic.  The  various  forms  of  arsenical 
erythema,  purpura,  etc.,  have  been  considered 
above.  After  prolonged  administration  the 
extremities,  face,  and  especially  the  abdomen, 
become  the  seat  of  a  characteristic  bro'mi 
pigmentation.  Hyperkeratosis  of  the  palms 
and  soles  is  not  uncommon,  and  toxic  symp- 
toms, such  as  peripheral  neuritis,  will  often  be 
discovered  if  sought  for. 

Treatment.  This  is  usually  simple;  the  drug 
being  withdrawn,  the  rash  disappears.  The 
diet  should  be  simple,  elimination  promoted 
by  free  diuresis,  and  a  purge  prescribed.  In 
patients  with  heart  or  kidney  disease,  and  in 
neurasthenics,  drugs  liable  to  occasion  eruptions 
should  be  admmistered  with  caution. 

For  the  itching,  any  antipruritic  remedy  may 
be  used.  It  is  a  simple  and  efficacious  plan 
to  apply  freely  a  lotion  consisting  of  a  tea- 
spoonful  of  liquor  carbonis  detergens,  in  a  pint 
of  warm  water.  Sometimes  powders  answer 
better,  such  as  the  following  (Colcott  Fox) 

R  Pulv.  Zinci.  Oxidi  "  ii 
Pulv.  Camphorse  ";  ss 
Pulv.  Amvli  7)  "t*. 

The  itching  is  often  quickly  relieved  by  a 
Turkish  bath. 

Against  the   acne   of  the  bromides   and  the 
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iodides  little  can  be  done.  Fresh  yeast  given 
internally  or  staphylococcic  vaccines  diminish 
the  condition,  and  it  is  stated  without  much 
foundation  that  arsenic  added  to  the  prescrip- 
tion is  a  preventative.  As  this  metal  can 
produce  pigmentation  and  hyperkeratosis  its 
administration  should  not  be  continued  for 
any  length  of  time,  although  arsenical  pigmenta- 
tion "uill  disappear  slowly  if  the  causal  agent  ' 
be  discontinued  (Stelwagon). 

Vaccinal    Eruptions. — The    skin  lesions    con-  I 
sequent  upon  Jennerian  vaccination  may   be 
divided   into  :    firstly,    those   induced    by    the 
virus  itself,  and  secondly  those  resulting  from 
the  introduction  of  some  foreign  pathogenetic  1 
agent  with  it.  j 

The  uncontaminated  virus,   besides  causing  i 


the  typical  local  effects,  may  also  produce 
roseolar,  scarlatiniform,  morbilliform,  or  urti- 
carial eruptions  and  even  typical  erythema 
multiforme.  A  generalized  vaccinia,  where  there 
is  a  widespread  eruption  of  lesions  resembling 
the  primary  vesicle,  is  very  rare.  Finally  from 
implantation  of  the  virus  in  some  unusual 
situation,  usually  the  face,  an  accidental 
vaccination  may  occur. 

The  latter  group  includes  conditions  such  as 
erysipelas  and  cellulitis  from  streptococcal  infec- 
tions, or  staphylococcal  lesions  such  as  boils 
and  impetigo.  Syphilis  and  tubercle  are  almost 
unknown.  These  infections  may  result  either 
from  accident  or  imperfect  aseptic  precautions, 
and  are  treated  by  the  usual  surgical  measures. 

H.  MacC. 
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I.— HERPES    ZOSTER 

Herpes  Zoster  is  an  acute  disease  associated 
with  some  degree  of  constitutional  disturbance, 
and  characterized  by  an  erythematous  and 
vesicular  eruption  affecting  areas  of  the  skin 
corresponding  to  the  distribution  of  the  cu- 
taneous nerves.  When  it  appears  in  the  inter- 
costal nerve  areas  the  eruption  resembles  a 
girdle  passing  half  way  round  the  body ;  very 
rarely  both  sides  are  affected. 

Etiology.  The  disease  occurs  in  both  sexes 
and  at  all  ages,  but  is  most  frequent  in  children 
and  young  adults  between  the  ages  of  four 
and  twenty.  It  is  very  rare  in  infants ;  its 
symptoms  are  usually  slight  in  those  otherwise 
healthy ;  when  it  affects  the  aged  the  disturbance 
is  often  severe,  giving  rise  to  much  pain  of 
neuralgic  character  and  occasionally  to  necrosis 
of  the  affected  skin. 

Herpes  zoster  usually  occurs  without  apparent 
cause ;  cases,  however,  occur  in  groups  suggest- 
ing an  epidemic  influence,  and  it  is  more  liable 
to  make  its  appearance  in  children  while  they 
are   suffering    or   recovering    from    other    dis- 
eases, such  as  whooping-cough  and  diarrhoea. 
In  adults  various  debilitating  causes  seem  to 
predispose    to    attacks    of    the    disease.     The 
prolonged  administration  of  arsenic  is  appar- 
ently a  predisposing  cause,  in  all  probability 
from  its  debilitating  influence.     Certain  diseases 
of  the  nervous   system  seem   to   be   specially 
associated    with    herpes.      Of    these    general 
paralysis  of  the  insane  and  tabes  dorsalis  may 
be  mentioned  as  examples  of  chronic  nervous 
affections,    cerebro-spinal     meningitis     as     an 
acute   affection,   while   spinal   caries   and  new 
growths  affecting  the  vertebral  column  appar- 
ently  cause   herpes   from   the   spread   of    the 
disease  to  the  posterior  nerve  roots. 


Morbid  Anatomy.  The  vesicles  of  herpes 
arise  in  groups  on  areas  of  erythematous  and 
slightly  swollen  skin.  The  erythema  is  a  diffuse 
blush,  presenting  a  margin  of  more  intense  red- 
ness round  the  vesicles.  The  base  of  the  vesicle 
is  formed  by  the  almost  bare  papillae  and  by 
the  interpapillary  processes  of  the  epidermis. 
The  papillae  themselves  are  swollen  and  deeply 
congested,  and,  with  the  underlying  layers  of 
the  cutis,  present  a  certain  degree  of  round-cell 
infiltration.  Within  the  vesicle  the  epidermic 
cells  derived  from  the  stratum  mucosum 
degenerate,  becoming  swollen — "  ballooned." 
The  contents  of  the  vesicle,  at  first  clear,  become 
slightly  turbid  as  the  result  of  the  degeneration 
of  these  cells  and  from  the  exudation  of  cells 
resembling  leucocytes  from  the  underlying 
tissues.  A  crust  is  formed  from  the  roof  of  the 
vesicle  and  its  drying  contents;  healing  takes 
place  under  this  crust  by  the  formation  of  new 
epidermis.  The  amount  of  new  fibrous  tissue 
formed  in  the  floor  of  the  lesion  varies.  It  is 
often  so  slight  that  the  scar  may  not  be  easily 
observed  by  the  naked  eye;  in  other  cases  the 
scars  are  very  obvious  and  may  even  become 
hypertrophied  or  keloid. 

In  addition  to  the  local  lesions  changes  of  an 
inflammatory  character  occur  in  the  ganglia  of 
the  posterior  roots  of  the  spinal  nerves  supplying 
the  affected  area,  or  in  the  corresponding  ganglia 
of  cranial  nerves,  probably  in  all  cases  of  the 
disease.  In  most  cases  these  changes  seem  to 
be  slight  and  of  a  transient  nature.  In  acute 
affections,  as  in  cerebro-spinal  meningitis,  the 
posterior  root  ganglia  are  acutely  inflamed.  In 
several  cases  haemorrhages  have  been  observed 
in  the  posterior  root  ganglia;  in  chronic  nerve 
diseases  the  ganglia  may  be  affected  by  exten- 
sion of  the  disease,  ending  in  sclerosis,  while  in 
such  diseases  as  vertebral  tuberculosis,  or  new 
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growth,  the  posterior  root  gangHa  are  involved 
in  the  inflammatory  conditions  resulting,  or  by 
spread  of  the  disease.  In  some  cases  the  pos- 
terior root  ganglia  have  been  seen  to  be  seriously 
injured,  being  transformed  in  part  or  entirely 
into  scar  tissue  showing  neither  ganglionic  cells 
nor  nerve  fibrils. 

Symptoms  and  Course.  The  outbreak  of  an 
eruption  of  herpes  zoster  is  preceded  for  a 
variable  period,  but  usually  for  not  more  than 
four  or  five  days,  by  feelings  of  discomfort  in 
the  area  subsequently  affected  by  the  eruption. 
These  disturbances  consist  of  sensations  of 
warmth,  pricking,  itching  or  definite  neuralgic 
pain.  The  patient  usually  feels  out  of  sorts ;  in 
the  case  of  children  there  may  be  symptoms  of 
loss  of  appetite,  nausea  or  sickness,  associated 
Avith  rise  of  temperature  to  101°  or  102°  F.  The 
eruption  appears  first  as  a  reddening  of  the  skin. 
In  the  course  of  a  few  hours  slight  elevations  make 
their  appearance  on  this  reddened  area,  these 
increase  in  size  till  they  are  seen  to  be  vesicles 
or  small  bullae  containing  clear  fluid.  These 
lesions  are  rarely  more  than  a  quarter  of  an 
inch  in  diameter,  but  by  coalescence  large 
flattened  vesications  may  be  produced  of  much 
wider  extent.  The  lesions,  at  first  translucent, 
gradually  become  opaque  as  the  contents 
become  turbid.  Before  the  end  of  the  first 
week  they  have  commenced  to  shrivel,  and  they 
form  crusts  or  scales  which  fall  off  in  a  fcAv  days, 
leaving  on  their  site  pink  spots,  presenting  more 
or  less  scar.  In  the  majority  of  cases  the 
amount  of  scar  is  trifling. 

The  areas  affected  by  the  eruption  correspond 
closely  to  the  distribution  of  the  cutaneous 
nerves.  In  cases  of  intercostal  herpes  this 
distribution  is  readily  recognized.  The  eruption 
shows  itself  first  of  all,  and  more  intensely 
throughout,  in  areas  surrounding  the  points 
where  the  main  branches  of  the  intercostal 
nerves  come  to  the  surface,  namely  the  cutaneous 
branch  of  the  posterior  primary  division  and 
the  lateral  and  anterior  branches  of  the  anterior 
primary  division.  At  one  or  all  of  these  three 
points  the  early  flushing  and  the  subsequent 
vesication  may  be  first  seen,  and  from  these 
centres  the  eruption  may  rapidly  spread,  so  as 
to  involve  the  greater  part  of  the  distribution 
of  the  nerve,  so  producing  the  half-girdle-like 
distribution  from  which  the  name  is  derived. 

Occasionally  the  eruption  overlaps  the  terri- 
tory of  the  two  adjacent  nerves  and  may,  very 
rarely,  pass  slightly  over  the  middle  line.  In  rare 
cases  also  an  intercostal  nerve  of  the  other  side 
is  affected,  but  usually  not  on  exactly  the  same 
level ;  in  such  cases  a  complete  girdle  of  herpes 
may  be  imagined  as  passing  round  the  body. 

In  the  case  of  the  nerves  supplying  the 
extremities  and  the  head  and  neck,  exactly 
the  same  phenomena  occur,   varjdng  slightly 


o\\'ing  to  position  and  the  involvement  of 
special  organs.  In  the  case  of  the  upper  and 
lower  extremity  the  eruption  has  a  linear 
distribution,  corresponding  to  that  of  the  spinal 
nerves  affected.  Attacks  of  herpes  on  the  arm 
and  thigh,  forearm  and  leg  are  not  uncommon, 
though  it  is  rare  to  find  the  eruption  affecting 
the  palms  or  the  soles. 

In  the  case  of  the  head  and  neck,  herpes 
follows  the  distribution  of  the  upper  cervical 
and  cerebral  nerves.  The  most  troublesome 
and  dangerous  cases  of  the  disease  occur  in  the 
area  of  the  first  division  of  the  fifth  cranial 
nerve.  The  eruption  may  spread  over  the 
whole  distribution  of  the  ophthalmic  division; 
in  some  cases  the  frontal  area,  as  far  back  as  the 
posterior  border  of  the  parietal  bone,  is  affected ; 
in  others  the  nasal  branches  supplying  the  skin 
over  the  side  of  the  nose  show  evidences  of  the 
disease,  while  in  yet  other  cases  the  conjunctiva 
and  the  eyeball  are  attacked.  Facial  neuralgia, 
when  the  fifth  nerve  distribution  is  involved,  is 
sometimes  of  very  severe  degree,  especially  when 
the  first  division  is  affected.  When  the  eruption 
attacks  the  eye  and  the  neighbouring  skin  of  the 
eyelids  and  nose  the  amount  of  pain  and  dis- 
comfort is  extreme.  The  conjunctiva  becomes 
deeply  congested,  superficial  ulceration  occurs 
which  may  involve  the  cornea,  finally  producing 
scars  which  interfere  with  vision ;  in  some  cases 
the  iris  is  attacked,  resulting  in  iritis,  with 
troublesome  adhesions  to  the  lens,  and  cases 
have  been  described  of  destructive  inflammation 
of  the  whole  eyeball. 

Attacks  of  herpes  have  been  occasionally 
noted  on  the  tongue,  and  on  the  buccal  and 
pharyngeal  mucous  membranes. 

Complications  and  Sequelce.  The  lesions  of 
herpes  may  become  infected  by  pj^ogenic  micro- 
organisms and  in  consequence  give  rise  to 
ulceration  which  is  not  easy  to  heal ;  the  scars 
remaining  in  such  cases  are  larger  and  deeper 
than  is  usual,  and  are  sometimes  hypertropliied, 
resembling  keloid.  In  other  cases,  especially 
in  old  people,  the  bullae  contain  blood-stained 
fluid,  and  more  necrosis  of  the  skin  results  than 
in  ordinary  attacks. 

A  feeling  of  irritation  of  the  skin  and  even  of 
neuralgia  is  common  during* and  after  an  attack 
In  some  cases,  however,  especially  in  the  old, 
the  neuralgia  is  severe,  and  in  the  form  of  post- 
herpetic neuralgia  may  remain  for  months  after 
the  attack,  seriously  affecting  the  patient's 
health. 

Treatment.  The  general  health  of  the  patient 
should  receive  careful  consideration  in  cases  of 
herpes.  Very  often  no  tangible  indications  of 
disease  may  be  detected,  but  not  infrequently 
errors  of  diet  and  obvious  lapses  from  the  rules 
of  personal  hygiene  may  be  corrected,  with  much 
advantage  to  the  patient. 
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Locally  precautions  must  be  taken  to  prevent 
injury  to  the  affected  surfaces.  This  may  be 
done  in  many  cases  by  applying  a  thin  layer  of 
cotton- wool,  lightly  bandaged  on  to  the  surface. 
The  irritation  may  be  relieved  by  using  a  fine, 
non-gritty  dusting  powder,  composed  of  siliceous 
earth  (such  as  cimolite)  seventy  parts  and  zinc 
oxide  thirty  parts.  In  cases  where  neuralgia  is 
present  a  certain  amount  of  relief  will  be 
obtained  by  the  use  of  evaporating  lotions 
containing  spirit,  or  by  local  anaesthetic  pre- 
parations such  as  menthol,  used  in  the  form  of 
lotions,  liniments  or  ointments.  If  the  neural- 
gia becomes  severe  and  the  necessity  for  relieving 
the  pain  is  urgent,  by  far  the  most  efficient 
method  is  by  the  hypodermic  injection  of 
morphia  into  the  affected  area.  J.  G. 

II.— PRURITUS 

Pruritus  is  the  pecuhar  disturbance  of 
sensation  of  the  skin  and  margins  of  the  mucous 
membranes  giving  rise  to  the  desire,  which  may 
become  uncontrollable,  to  rub  or  scratch  the 
affected  surfaces. 

Pruritus  may  arise  in  many  conditions 
without  visible  skin  lesions.  Thus  widespread 
attacks  of  pruritus  may  be  originated  by  hghtly 
stimulating  a  small  area  of  the  surface  with  a 
feather;  even  the  suspected  presence  of  a  flea 
is  sufficient  in  some  cases  to  induce  widespread 
itching.  Various  forms  of  disease  of  the 
internal  viscera  are  accompanied  by  pruritus. 
This  is  especially  the  case  in  disease  of  the  liver 
accompanied  by  jaundice  or  cholsemia,  and  in 
certain  diseases  of  the  nervous  system  giving 
rise  to  the  peculiar  sensation  of  formication. 
In  glycosuria,  pruritus  of  the  most  severe 
character  may  occur.  In  this  case,  however, 
the  condition  is  usually  locahsed  to  the  external 
genital  organs  and  is  often  accompanied  by 
severe  inflammatory  lesions  of  the  skin  produced 
by  the  irritation  of  the  glucose-containing  urine 
and  by  rubbing  or  scratching.  Changes  in 
temperature  have  a  distinct  influence  in  pro- 
ducing the  sensation ;  cold  in  winter  increases 
pruritus  in  many  cutaneous  affections  and  gives 
rise  to  a  variety  of  the  disease  known  as  Pruritus 
Hiemalis,  in  warm  weather  Pruritus  ^stivalis 
may  occur,  both  of  these  conditions  having 
peculiar  features.  Certain  drugs,  such  as  opium 
are  well  known  to  produce  pruritus. 

In  many  cases  the  presence  of  foreign  materials 
or  of  inflammatory  exudations  stimulates  the 
nerve  endings  in  the  skin,  and  thus  gives  rise 
to  local  pruritus,  which  may  frequently  have 
widespread  distribution.  In  the  case  of  the 
disease  specially  known  as  "the  itch,"  the 
presence  of  the  acarus  scabiei,  its  products  and 
the  local  inflammation  produced  by  it  are 
obvious    causes    of    the    irritation.     A    similar 


state  of  affairs  occurs  in  pediculosis.  In  other 
diseases,  such  as  hchen  planus,  severe  pruritus 
is  experienced  far  beyond  the  local  eruption. 
In  such  cases  the  infiltration  of  new  cells  pressing 
on  nerve  terminals  is  no  doubt  the  cause  of 
the  morbid  sensation.  It  is  noteworthy  that 
by  no  means  every  form  of  inflammatory 
exudation  in  the  skin  is  associated  with 
pruritus ;  for  instance,  the  exudation  producing 
the  characteristic  papular  eruptions  of  syphihs 
and  tuberculosis  are  rarely  accompanied  by 
pruritus.  A  pecuhar  and  very  severe  type  of 
pruritus  occurs  in  old  persons,  known  as 
Pruritus  Senilis.  It  is  possible  in  such  cases^ 
tliat  the  degeneration  of  the  skin,  and  the 
destruction  of  its  elastic  fibres,  may  induce  the 
sensation ;  in  this  type  of  pruritus  the  presence 
of  pediculi  or  external  sources  of  irritation 
should  be  excluded  before  coming  to  the 
diagnosis  of  this  disease. 

The  consequence  of  rubbing  and  scratching 
induced  by  pruritus  is  the  production  of  in- 
flammatory lesions  of  the  skin  kno\^Ti  as 
lichenification  and  eczematization,  according 
to  the  type  of  disease  which  they  resemble. 
These  in  their  turn  permit  of  pyogenic  infection 
of  the  skin.  The  presence  of  such  inflammatorj' 
lesions  causes  renewed  irritation  of  the  cutaneouV 
nerves  and  perpetuates  the  disease,  in  some 
cases  rendering  it  almost  incurable.  This 
sequence  of  events  is  particularly  well  illustrated 
in  the  varieties  knoAvn  as  Pruritus  Genitalium 
(P.  ani,  scroti,  vulvse,  etc.). 

Treatment.  The  treatment  in  all  cases  of 
pruritus  should  be  preceded  by  a  careful 
examination  for  its  possible  causes.  In  very 
many  instances  the  presence  of  a  local  irritant, 
little  suspected,  such  as  the  presence  of  pediculi 
in  the  clothing  or  on  the  body,  or  infection  of 
the  alimentary  canal  by  thread-worms,  may 
account  for  the  phenomenon  and  permit  of 
easy  cure.  So  also  the  occurrence  of  such 
diseases  as  lichen  planus,  urticaria,  factitious 
urticaria  or  the  seborrhoic  varieties  of  eczema 
may  account  for  the  symptoms,  and  their 
successful  treatment  underlies  the  cure.  Treat- 
ment should  never  be  commenced  in  any  case 
of  the  disease  without  a  careful  examination  of 
the  urine,  especially  for  glucose.  Treatment 
on  antidiabetic  fines,  or  in  other  cases  by 
controUing  gouty  tendencies,  will  often  be 
successful. 

Local  treatment  is  always  demanded,  and 
requires  careful  arrangement.  The  use  of  baths 
in  most  cases  is  highly  beneflcial ;  warm  baths, 
emollient  baths  made  -with  bran,  gluten  or 
starch,  and  alkahne  baths,  are  of  great  service 
in  different  types  of  the  disease,  while  in  other 
cases  the  medication  of  the  bath  by  antipruritic 
remedies — e.  g.  Hquor  picis  carbonis,  the  oleum 
betulse   albae — vriU   be   of  service.     In   certain 
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varieties  of  pruritus,  especially  those  associated 
with  seborrheic  or  infective  types  of  eczema, 
mild  sulphur  baths  produce  good  results. 

In  the  intervals  of  treatment  the  skin  should 
be  kept  as  dry  as  possible,  and  the  use  of 
dusting  powders  of  some  fine  siliceous  earth 
combined  with  oxide  of  zinc  is  very  agreeable ; 
to  such  powders  antipruritic  remedies,  such  as 
menthol  or  camphor,  may  be  added.  Of  the 
local  antipruritic  remedies  carbolic  acid  is  one 
of  the  best.  It  may  be  applied  in  dilutions 
up  to  1  in  100  Mith  beneficial  results.  Thus 
in  severe  cases  of  pruritus  vulvae  the  applica- 
tion of  a  solution  of  carbolic  acid  by  a  dre^^sing 
carefully  adapted  to  the  surface  will  often 
give  relief.  In  place  of  carbolic  acid  other 
antipruritics  may  be  found  to  be  successful, 
such  as  menthol,  camphor  and  chloral  hydrate, 
perchloride  of  mercury  and  the  various  tar 
preparations;  Cocaine  used  locall}',  uith  pru- 
dence, will  occasionally  be  of  service.  It  must  , 
be  clearly  borne  in  mind  in  all  cases  treated 
by  these  methods  that  the  relief  is  of  temporary 
nature  only,  that  every  means  must  be  used  to 
prevent  renewed  rubbing  and  scratching  of  the 
parts,  and  to  strengthen  the  patient's  nervous 
control  in  order  to  resist  the  temptation  to 
recommence  scratching. 

Various  electrical  methods  have  been  used   , 
freely  in  the  treatment  of  pruritus.     Of  these  i 


the  most  satisfactory  seems  to  be  the  prudent 
use  of  the  X-rays,  especially  in  cases  where 
lichenification  of  the  skin  is  present.  The  dose 
of  X-rays  must  be  carefully  regulated,  and 
repeated,  only  if  necessary,  after  a  considerable 
interval,  usuall}"  not  less  than  a  month.  Tliis 
treatment  should  be  carried  out  with  great 
caution,  on  account  of  the  dangerous  conse- 
quences which  ma}^  result.  Occasionally  the  use 
of  high-frequency  currents  has  been  successful 
in  allaying  the  disease. 

Internal  treatment  in  cases  of  pruritus  should 
be  used  in  combating  the  general  conditions 
which  so  often  underHe  the  disease,  such  as 
diabetes  and  the  gouty  diathesis:  For  the 
treatment  of  the  symptom  the  use  of  sedatives 
and  hypnotics  are  sometimes  necessary,  but 
should  always  be  given  mth  much  care  and 
only  M'hen  other  means  of  treatment  fail  and 
in  intractable  cases.  Patients  suffering  from 
,  severe  pruritus  are  often  of  liignly  nervous 
disposition,  and  the  establishment  of  the  drug 
habit  becomes  easy.  The  remedies  of  most 
value  are  opium  and  its  alkaloids ;  camiabis 
indica  has  occasionally  been  successful.  Tem- 
porary good  results  are  sometimes  obtained  by 
the  administration  of  such  drugs  as  phenazone 
and  acetanilide ;  the  depressing  effects  of  such 
remedies  must  always  be  guarded  against. 

J.  G. 


DISEASES    OF   UNKNOWN   ORIGIN 


I.— LICHEN  PLANUS   (LICHEN  RUBER) 

The  term  lichen,  originally  applied  to  manj- 
forms  of  skin  disease,  is  now  confined  to  a  group 
of  eruptions  presenting  papular  lesions  of 
chronic  duration,  and  of  these  Lichen  Planus 
is  the  most  important.  This  disease  is  char- 
acterized by  the  appearance  of  small  solid 
papules,  which  may  increase  in  size  up  to  about 
5  mm.  in  diameter,  and  remain  discrete  through- 
out ;  frequently  by  coalescence  they  form  larger 
patches  of  eruption.  The  discrete  papule  is 
the  characterisitc  lesion  of  the  disease.  When 
fulh^  developed  its  outline  is  angular  rather 
than  rounded.  The  surface  is  flat,  smooth  and 
even  polished,  and  presents  occasionally  a 
granular  stippling,  often  with  a  little  depression 
corresponding  to  the  position  of  a  hair 
follicle  or  sweat  duct.  The  colour  is  pinkish 
or  brownish-red,  in  the  later  stages  losing  its 
brightness  and  generally  leaving  a  considerable 
amount  of  pigmentation.  Visible  scarring  is 
rarely  produced  by  the  eruption  unless  it  is 
interfered  with  by  treatment  or  by  suppuration. 
In  rare  cases  the  papules,  instead  of  being  plane, 
are  raised  above  the  surface  and  their  acuminate 


shape  is  emphasized  by  the  projection  of  a 
small  epithelial  plug  from  the  hair  foUicle.  In 
such  cases  the  disease  presents  a  close  resem- 
blance to  the  condition  described  as  pityriasis 
rubra  pilaris  in  this  country — the  lichen  ruber 
acuminatus  of  some  German  authors.  The 
disease  may  occur  at  any  age,  but  is  rare  in 
children,  more  common  in  young  persons  and  in 
adults.  The  eruption  may  occur  on  any  part  of 
the  body  and  may  also  affect  the  visible  mucous 
membranes,  when  it  presents  greyish-white 
points  or  streaks  as  on  the  mucous  membranes 
of  the  cheek  and  lips,  while  on  the  tongue  it 
gives  rise  to  a  condition  resembling  leucoplakia. 

Etiology.  The  cause  of  the  disease  is  unknown. 
The  anatomical  nature  of  the  lesions  suggests 
a  local  reaction  to  some  widely  diffused  irritant 
of  the  skin.  It  is  said  to  occur  more  frequently 
in  persons  of  nervous  disposition,  who  appear, 
at  any  rate,  to  suffer  more  severely  from  the 
disease  than  do  others.  Widespread  outbreaks 
of  lichen  planus  have  been  noted  in  persons 
of  middle-age  suffering  also  from  glycosuria  or 
with,  the  tendency  to  obesity. 

Three  well-recognized  varieties  of  the  disease 
mav  be  mentioned. 
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1.  Acute  Lichen  Planus. — In  a  considerable 
number  of  cases,  especially  in  young  persons, 
the  eruption  shows  itself  simultaneously  on 
many  parts  of  the  trunk  and  extremities,  and 
even  on  the  mucous  membranes.  The  eruption 
is  rapid,  and  in  a  week  or  two  wide  areas  are 
covered  by  the  characteristic  red  papules,  which 
show  a  tendency  to  become  confluent.  This 
type  of  the  malady  has  also  been  noted  to  occur 
in  cases  of  glycosuria  and  in  certain  other 
disorders  of  metabohsm.  The  eruption  may 
last  for  some  weeks,  and  then  disappear  quickly. 
More  commonly  considerable  areas  vanish, 
leaving  patches  of  the  chronic  type  of  the 
disease  on  such  positions  as  the  extensor  sur- 
faces of  the  extremities,  where  the  pressure  of 
clothing  is  exerted,  or  the  scalp.  The  discom- 
fort and  pruritus  experienced  by  the  patient 
varies ;  in  some  cases  they  are  hardly  felt, 
while  in  others,  especially  in  nervous  or  debili- 
tated persons,  they  are  excessive. 

2.  Chronic  Lichen  Planus. — The  majority  of 
cases  are  more  slow  in  their  development  and 
longer  in  their  duration.  The  extensor  areas 
of  the  extremities,  the  back  and  the  abdomen 
are  often  affected,  but  lesions,  even  in  the 
localised  outbreaks,  may  be  seen  sparsely 
scattered  over  the  body.  They  are  occasionally 
so  small  as  to  be  seen  with  difficulty,  but  the 
appearance  is  so  characteristic  as  to  be  unmis- 
takable when  carefully  inspected. 

3.  Lichen  Planus  Verrucosus. — In  certain  cases 
of  the  chronic  type  the  disease  remains  localised, 
the  lesions  coalesce  and  gradually  produce  con- 
siderable thickening  of  the  skin,  with  an  increase 
of  the  horny  epithelium.  This  form  is  recogniz- 
able on  account  of  the  peculiarly  tinted,  elevated 
roughened  patches  of  skin  produced.  If  careful 
search  is  made  at  their  margins,  the  character- 
istic flat-topped  shiny  papules  of  the  disease 
can  nearly  always  be  seen,  and  confirm  the 
diagnosis. 

Occasionally  the  eruption  becomes  confluent 
and  covered  with  fine  greyish  scales.  It  then 
resembles  at  first  glance  certain  varieties  of 
psoriasis,  but  a  very  little  care  in  observation 
Mill  serve  to  distinguish  the  two  conditions. 
The  amount  of  pigmentation  in  the  areas  of  skin 
which  have  been  affected  by  the  eruption  is 
often  pronounced ;  sepia-coloured  or  slate- 
brown  patches  remain  for  many  months  after 
the  eruption  itself  has  vanished,  even  in  cases 
where  no  arsenic  has  been  administered  in  the 
course  of  treatment.  It  is  not  uncommon  to 
find  small  fine  patches  of  atrophy  of  the  skin 
remaining  after  an  eruption  of  lichen  planus. 

Treatment.  In  most  cases  the  first  indication 
in  treatment  is  the  necessity  of  allaying  the 
local  irritation.  In  acute  cases  relief  is  best 
obtained  by  using  a  dilute  lead  lotion,  such  as 
glycerine  of  subacetate  of  lead,  five  per  cent. 


to  ten  per  cent.,  to  which  may  be  added  one- 
half  to  two  per  cent,  of  carboHc  acid  when 
the  pruritus  is  considerable.  Lotions  of  other 
antipruritic  remedies,  such  as  ichthyol,  are 
frequently  of  service.  In  other  cases  immersion 
in  a  warm  bran  bath,  followed  by  gentle  drying 
of  the  skin,  and  the  use  of  a  simple  lubricant, 
such  as  cold  cream  or  vaseline,  in  small  quantities 
gives  relief. 

In  treating  localised  patches  the  application 
of  an  antipruritic  ointment  is  more  valuable, 
such  as  carboHc  acid  four  parts,  perchloride  of 
mercury  one  half  to  one  part,  zinc  ointment  to 
one  hundred  parts.  Resorcin,  salicylic  acid, 
oil  of  cade,  and  other  tar  preparations  are  all 
of  service  in  local  treatment.  In  the  verrucose 
type  it  may  be  necessary  to  remove  the  thick- 
ened epidermis  by  the  use  of  lotions  of  soft  soap 
and  alcohol,  or  by  the  applications  of  plasters 
containing  salicylic  acid.  Fine  superficial  scari- 
fication of  such  patches  has  occasionally  been 
followed  by  their  resolution.  Patches  of  long- 
standing on  the  knees  and  in  other  situations 
are  sometimes  benefited  by  careful  exposure  to 
the  X-rays. 

Internal  treatment  is  usually  necessary  and 
should  as  a  rule  be  of  tonic  character.  Rest 
and  relief  from  anxious  and  trj'ing  occupations 
must  be  obtained.  The  judicious  use  of 
digestive  tonics,  and  nutritious  food  is  nearly 
always  of  service.  Phenazone  and  some  of  the 
alUed  preparations  are  frequently  useful  when 
there  is  much  irritability  of  the  skin  and  sleep- 
lessness results.  Arsenic  has  been  much  used 
in  the  treatment  of  the  disease,  but  appears  to 
be  of  comparatively  little  service.  Small  and 
repeated  doses  of  perchloride  of  mercury  in  the 
early  stages  seem  to  have  a  distinct  eftect  in  re- 
lieving acute  cases  and  in  helping  the  resolution 
of  more  chronic  types  of  the  malady.     G.  P. 

IL— DERMATITIS  HERPETIFORMIS  (HYDROA) 

Tliis  disease  is  characterized  by  the  appear- 
ance of  a  peculiarly  polymorphic  eruption, 
usually  developing  vesicles  and  bullae.  The 
distribution  of  the  eruption  is  general ;  the 
whole  surface  may  be  attacked  simultaneously, 
but  even  when  definite  groups  of  vesicles  appear 
there  seems  to  be  little  evidence  of  any  localising 
cause  as  in  Herpes  zoster.  The  chief  features 
of  the  eruption  are  its  polymorphism,  the  appear- 
ance of  the  vesicles  in  clusters,  and  its  tendency 
to  recurrence.  The  eruption  at  various  stages 
of  an  attack  may  present  lesions  of  simple 
erythematous  character,  others  resembling  cir- 
cinate  attacks  of  exudative  erythema,  while 
others  may  be  definitely  urticarial,  but  the 
eruption  of  vesicles  and  bullse  is  the  most  striking 
feature  of  the  disease,  and  these  are  nearly  always 
present  at  some  stage  or  in  successive  attacks. 
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The  disease  is  apt  to  recur.  The  early  attacks 
may  be  severe  or  slight.  Succeeding  attacks 
may  diminish  in  intensity,  so  that  a  few  sparsely 
scattered  vesicles  only  are  seen  from  time  to 
time.  In  other  cases  the  attacks  increase  in 
severity,  with  shorter  intervals,  till  the  patient 
is  never  free  from  the  eruption  in  some  form  or 
other.  The  skin  is  in  a  constant  state  of  painful 
irritation  and  becomes  atrophic  and  scarred. 
In  some  cases  the  skin  becomes  so  seriously 
altered  that  the  upper  layers  of  the  epidermis 
are  easily  detached  by  slight  friction  of  clothing  | 
or  by  pushing  the  finger  along  the  surface.  The 
lesions  may  effect  the  conjunctival  mucous 
membrane,  producing  much  shrinking  and 
scarring  and  interference  Avith  vision.  The  naso- 
pharyngeal mucous  membrane  may  also  be 
affected,  with  resulting  excoriation  and  ulcera- 
tion of  the  surfaces,  attended  by  much  pain  and 
great  discomfort  from  salivation  and  during 
masticating  and  swallowing  food,  and  even  in 
respiration.  The  lesions,  both  on  the  mucous 
and  cutaneous  surfaces,  are  liable  to  accidental 
pyogenic  infection.  An  important  symptom 
which  is  rarely  absent  is  the  occurrence  of 
various  forms  of  alteration  of  sensation,  such  as 
irritation,  pruritus  and  frequently  distressing 
pain. 

Pathology.  The  vesicles  are  formed  at  various 
depths  in  the  epidermis,  and  are  unilocular. 
The  fluid  present  usually  contains  leucocytes,  a 
considerable  number  of  them  being  eosinophile. 
The  proportion  of  eosinophile  leucocytes  in  the 
blood  is  also  increased.  The  tissues  round  the 
vesicles  show  the  widened  vessels  characteristic 
of  erythema,  and  sometimes  a  considerable 
amount  of  round-cell  infiltration.  The  actual 
causation  of  the  disease  is  unknown,  but  its 
course  and  the  phenomena  which  it  presents 
suggest  very  strongly  a  severe  recurring  toxaemia 
due  to  non-bacterial  sources  of  poisoning. 
This  suggestion  is  strongly  supported  by  a 
variety  of  the  disease  known  by  the  name  of 
Hydroa  Gravidarum  (Herpes  Gestationis),  which 
occurs  in  pregnant  women.  The  disease  in 
such  cases  usually  begins  about  the  third  or 
fourth  month  of  gestation,  increases  in  intensity 
up  to  the  time  of  the  birth  of  the  child, 
and  diminishes  gradually  during  convalescence. 
The  attacks  recur  during  successive  pregnancies, 
usually  becoming  more  severe,  so  that  in  some 
cases  the  patients  do  not  become  entirely  free 
during  the  intervals  of  child-bearing.  The 
eruption  may  not  show  itself  till  shortly  before 
the  full  term,  but  it  always  lessens  or  may 
disappear  entirely  as  the  puerperium  passes 
over.  As  yet  no  other  disturbance  of  health 
except  gestation  is  definitely  kno^vn  to  cause 
this  form  of  the  disease. 

Treatment.  In  mild  cases  little  local  treat- 
ment is  necessary,  except  to  protect  the  irritated 


and  raw  surfaces  produced  by  the  blisters.  In 
the  severe  forms  with  much  eruption,  the  dis- 
comfort, irritation  and  pain  are  so  great  that 
local  treatment  is  necessary.  A  solution  of 
ichthyol  in  water,  from  ten  up  to  fifty  per  cent, 
or  even  more,  painted  on  the  irritating  surfaces 
and  allowed  to  dry  as  a  varnish,  is  often  bene- 
ficial. Calamine  lotion,  thinly  made,  contain- 
ing ten  to  thirty  grains  of  calamine,  with  thirty 
minims  of  liquor  calcis  and  twenty  minims  of 
glycerine  to  the  ounce,  gently  dabbed  on  the 
surface,  frequently  relieves  irritation,  and  to 
this  may  be  added  one  per  cent,  of  carbolic  acid 
if  the  itching  is  very  troublesome. 

In  the  severer  forms  inunction  of  sulphur 
ointment  is  recommended  as  giving  relief.  In 
the  majority  of  cases  when  the  surface  is  ex- 
coriated unguentum  acidi  borici  forms  a  simple 
and  efficient  dressing. 

No  known  remedy  given  internallj^  has  a 
specific  beneficial  effect  in  this  disease.  Rehef 
has  sometimes  been  obtained  by  the  administra- 
tion of  quinine ;  in  others  by  the  careful  use  of 
phenazone  or  phenacetin.  In  cases  of  any 
degree  of  severity  complete  rest  and  careful 
nursing  are  essential,  with  a  properly  arranged 
and  nutritious  dietary,  J.  G. 

III.— HERPES   FEBRILIS 

This  name  is  appKed  to  a  vesicular  eruption 
making  its  appearance  usually  about  the  mouth, 
the  nostrils  and  the  neighbouring  portion  of 
the  face  in  certain  febrile  diseases.  The  dis- 
eases most  often  accompanied  by  Herpes  are 
those  affecting  the  respiratory  tract.  In  many 
persons  colds  in  the  head  and  the  infectious 
catarrhs  of  the  upper  respiratory  passages  are 
always  associated  with  eruptions  of  labial 
herpes.  It  is  frequently  present  also  in  the  more 
severe  respirator^'-  diseases,  such  as  acute 
bronchitis,  and  especially  in  the  varieties  of 
pneumonia.  But  febrile  diseases  of  other  organs 
may  also  be  associated  with  this  form  of  erup- 
tion, such  as  infiammatory  diseases  of  the  ali- 
mentary tract.  The  eruption  is  also  freqUent 
in  certain  acute  infective  diseases  of  the  central 
nervous  system,  such  as  the  different  forms  of 
acute  meningitis  and  acute  poHomyelitis. 

The  vesicles  make  their  appearance  on  a 
slightly  reddened  base ;  one  or  two  only  may 
be  present,  while  in  other  cases  a  large  crop 
may  develop,  extending  Avidely  over  the  skin 
surrounding  the  mouth  and  nostrils.  Usually 
the  vesicles  are  discrete,  sometimes  they  become 
confluent.  In  a  day  or  two  the  contents 
become  turbid ;  in  some  cases  definitely  purulent. 
A  crust  forms  and  usually  separates  and  falls 
off  in  about  ten  days'  time.  Scarring  is  rarely 
left  except  in  such  cases  where  pyogenic  in- 
fection is  present  and  the  eruption  is  confluent. 
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The  etiology  of  this  eruption  is  not  well 
understood ;  numerous  micro-organisms  have 
been  cultivated  from  the  vesicles,  but  these 
are  probably  due  to  secondary  infections.  In 
the  case  of  herpes  arising  in  disease  of  the 
central  nervous  system,  it  is  possible  that  the 
eruption  may  be  truly  symptomatic,  and  due 
to  causes  similar  to  those  producing  herpes 
zoster. 

Treatment.  The  eruption  is  rarely  of  a  serious 
nature,  but  produces  a  good  deal  of  discomfort, 
and  even  pain.  The  inflamed  surfaces  should 
be  interfered  with  as  little  as  possible.  Efforts 
should  be  made  to  keep  them  clean ;  occasional 
gentle  bathing  with  a  warm  boric  acid  solution, 
especially  after  meals,  followed  by  the  appli- 
cation of  a  dusting  powder,  such  as  cimohte  and 
oxide  of  zinc  or  bismuth,  is  sometimes  advisable. 
In  other  cases,  if  the  surfaces  become  broken 
and  threaten  to  ulcerate,  the  application  of  an 
antiseptic  salvC;  such  as  the  unguentum  acidi 
borici,  or  of  a  mild  astringent  lotion  such  as 
the  glycerinum  plumbi  subacetatis,  one  in  ten  or 
fifteen  parts  of  water,  aWU  be  of  service.  If  the 
vesicles  suppurate  the  eruption  must  be  treated 
on  the  lines  of  a  pyogenic  dermatitis  such  as 
impetigo. 

An  eruption  resembhng  herpes  febrihs  occurs 
not  infrequently  on  the  genital  organs — in  the 
case  of  women  on  the  inner  surface  of  the  vulva 
and  on  the  labia,  before  the  menstrual  period, 
or  in  association  with  leucorrhoeal  discharges; 
in  the  male  on  the  glans  penis,  the  preputium 
and  neighbouring  skin  following  coitiis,  or  from 
irritation  of  the  affected  area  by  the  clothing  or 
other  causes.  The  eruption  is  apt  to  recur. 
These  attacks  give  rise  to  difficulty  in  diagnosis 
from  certain  forms  of  venereal  and  syphilitic 
eruption,  and  frequently  cause  anxiety  to  the 
sufferers.  With  a  very  little  care  the  differential 
diagnosis  is  easily  made. 

Treatment  consists  in  strict  attention  to  clean- 
liness, the  use  of  drying  dusting  powders  or  of 
emollient  or  mildly  antiseptic  ointments  or 
lotions  as  in  the  case  of  herpes  febrihs. 

J.  G. 


IV.— THE    LICHENS 

The  old  group  of  lichens  included  a  number 
of  rashes,  but  at  the  present  time  the  term 
lichen  is  limited  in  application.  Strictly  speak- 
ing it  would  be  better  to  restrict  the  name  solely 
to  Lichen  planus,  mth  which  I  will  therefore 
deal  first. 

Lichen  Planus. — The  characteristic  tji^ical 
elementary  lesion  to  be  looked  for  (with  a  lens) 
is  a  flat,  slightly  raised  papule,  angular  in  shape, 
with  a  shiny  surface  in  certain  Hghts  and  more 
or  less  violet  in  hue.  These  features  are 
the  things  to  bear  in  mind  when  lichen  planus 


is  suspected.  The  flat  papules  may  be  more  or 
less  discrete,  or  they  may  have  become  con- 
fluent, forming  patches.  The  latter  are  slightly 
violaceous,  unless  they  have  been  interfered  with 
by  treatment,  etc.  A  patch  of  a  violaceous  tint 
is  an  important  point  to  remember  and  should 
lead  to  a  preliminary  diagnosis  of  lichen  planus, 
which  must  be  confirmed  by  closer  examination 
and  search  for  the  characteristic  papule  I  have 
described.  In  chronic  cases  there  may  be  but 
few  lesions  at  the  areas  of  election,  which  are 
the  flexor  aspects  of  the  wrists  and  the  inner 
sides  of  the  knees.  In  some  cases  the  lesions 
may  form  small  rings.  Another  variety  is  the 
verrucose  condition,  usually  on  the  shins,  where 
patches  may  become  large  and  hypertrophied. 
On  the  other  hand,  there  is  an  atrophic  form  of 
lichen  planus,  but  this  is  rare  and  is  an  involu- 
tion stage.  Many  parts  of  the  body  may  become 
involved,  including  the  buccal  mucous  mem- 
branes. In  diagnosis  the  mouth  should  always 
be  examined  when  lichen  planus  is  suspected, 
and  papules,  modified,  of  course,  by  position, 
and  of  a  whitish  tint,  may  be  discovered  on 
the  buccal  mucous  surfaces,  on  the  lips, 
or  on  the  tongue.  These  buccal  lesions  may 
be  well  marked  where  only  a  small  area  of  the 
cutaneous  surface  is  involved ;  and  few  and  far 
between,  or  even  absent,  when  the  rash  is  ex- 
tensive. Again,  the  buccal  mucous  membranes 
may  be  alone  involved  for  some  time  before 
eruptive  elements  appear  on  the  skin. 

The  majority  of  cases  are  of  the  chronic  tj^e, 
\vith  relatively  small  areas  of  involvement. 
But  every  now  and  then  lichen  planus  may  be 
extremely  acute  and  become  a  formidable 
disease,  owing  to  the  intense  itching  of  the  skin, 
which  maddens  the  patient  and  leads  to  serious 
disturbances  of  the  system  as  a  whole,  from 
want  of  rest  and  consequent  great  exhaustion 
and  nervous  prostration.  Indeed  these  acute 
outbreaks  are  most  frequently  observed  in 
those  individuals  who  have  already  suffered 
from  nerve  stress.  The  patients  who  present 
this  form  are  most  usually  women,  and  a  history 
of  prolonged  nursing — with  little  rest — shocks, 
etc.,  is  frequently  elicited.  Not  only  may  the 
itching  be  intense,  but  the  cutaneous  sensations 
may  become  perverted,  and  burning  pain  and 
tenderness  of  the  skin  may  be  also  complained 
of,  apart  from  pruritic  manifestations. 

Sometimes  a  single  patch  or  several  patches 
of  lichen  planus  may  be  present  for  some  time 
and  then  become  complicated  by  a  more  or 
less  generaHzed  eruption. 

Treatment.  This  varies  with  the  kind  of  case. 
When  there  are  a  limited  number  of  chronic 
patches  local  treatment  is  the  important  one. 
Ointments  such  as  ol.  rusci  ]\  xx  (or  more), 
ung.  hydrarg.  ammon.  5  i,  or  hydrarg.  perchlor. 
gr.  ii-v,  acidi  carbolici  gr.  xx,  ung.  zinci  oxidi 
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ad  5  i  are  useful ;  if  the  areas  are  small,  electro- 
lysis may  answer.  Ionization  (zinc,  copper) 
may  also  be  useful,  but  it  is  slow  in  effect.  I 
have  found  violet  light  clear  up  a  very  hyper- 
trophied  patch  on  the  skin,  but  it  took  several 
exposures,  and  left  a  rather  irregular  vascular 
scarred  condition  behind.  In  another  case 
the  violet  rays  appeared  to  do  very  little  good. 
X-rays  and  radium  have  given  encouraging 
results.  With  these  methods  time  must  be 
given  for  the  results  to  show  themselves. 
Small  areas  have  also  been  dealt  with  by  means 
of  carbonic  snow. 

In  the  generalized  subacute  and  acute  con- 
ditions internal  remedies  are  very  valuable. 
Here  I  would  emphasize  the  fact  that  arsenic 
is  not  recommended.  Indeed  that  drug  may, 
especially  in  the  acute  cases,  make  matters 
worse.  Salicin  in  fifteen-grain  doses,  taken 
regularly  three  or  four  times  a  day  imme- 
diately after  food,  increasing  to  twenty 
grains  or  more  has  proved  very  valuable 
in  my  hands.  So  has  a  biniodide  of 
mercury  or  a  perchloride  of  mercury  mix- 
ture, taken  regularly,  proved  efficacious.  In 
the  very  irritating  cases — and  it  is  the  rule 
for  the  cutaneous  symptoms  to  be  very  marked 
in  the  acutely  eruptive  conditions — local  treat- 
ment is  necessary.  Here  a  large  number  of 
anti-pruritic  lotions  and  liniments  have  been 
tried  :  calamine  and  tar,  lead,  carbolic  and  olive 
oil  (gr.  X  ad  5  i),  etc.  But  the  pruritic  symptoms 
are  in  many  cases  very  difficult  to  allay  by 
these  means,  though  antipyrin,  phenacetin, 
opium,  etc.,  be  given  at  the  same  time  as  the 
local  means  are  used.  In  my  opinion  the  best 
method  of  dealing  with  this  highly  distressing 
symptom,  which  pulls  down  the  patient  con- 
siderably and  may  even  lead  to  suicidal  ideas, 
is  lumbar  puncture.  And  the  sooner  this  is 
done,  the  better  chance  there  is  of  stopping 
and  allaying  the  irritation.  Six  drachms  of 
cerebro-spinal  fluid  should  be  withdrawn.  As 
pointed  out  by  Thibierge  and  Ravaut  of  Paris, 
the  effects  are  excellent,  and  indeed  by  this 
means  the  attack  may  be  cut  short,  the  lichen 
planus  elements  dying  down  and  the  patient 
improving  in  health,  chiefly  owing  to  the  possi- 
bility of  getting  rest. 

Lichen  Scrofulosorum. — This  is  the  name 
given  to  a  chronic  papular  eruption  consisting 
of  inflammatory  papules  arranged  in  groups 
and  circles,  and  occurring  mainly  over  the  lower 
part  of  the  trunk,  the  flanks  and  the  limbs. 
This  condition  is  usually  met  with  in  children 
of  a  tuberculous  or  scrofulous  type  (hence  the 
name).  Though  of  course  "scrofula"  comes 
into  the  tuberculosis  group,  clinically  the  aspect 
of  the  scrofulous  is  more  or  less  characteristic. 
The  children  are  often  fair,  of  the  "  non  Angli 
sed  Angeli  "  tuberculous  type  (as  opposed  to  the 


coarse  scrofulous  patient),  with  some  glandular 
enlargements.  I  have  seen  a  typical  case  of 
Lichen  scrofulosorum  pass  through  measles  and 
then  develop  into  disseminated  Lupus  vulgaris. 
Phthisis  may  be  present ;  at  any  rate  the  patients 
are  vulnerable  to  the  tubercle  bacillus.  There 
may  be  a  family  history  of  tuberculosis  of  the 
lungs,  though  the  patient  be  free  from  any 
sign  of  this.  But  the  tuberculous  factor  must 
be  kept  in  mind  in  treatment,  and  also  from  the 
point  of  view  of  prevention.  Insufficiency  of 
food  and  of  sunlight  are  also  to  be  considered. 
Therefore  the  child  should  be  fed  and  given 
cod-liver  oil.  It  is  common  to  give  much  too 
large  doses  of  cod-liver  oil  by  the  mouth.  It 
is  better  that  the  organism  should  assimilate  a 
small  quantity  well,  than  that  the  child  should 
be  sickened  and  its  digestion  tried  with  too 
large  doses.  Fats  in  the  dietary  I  consider 
most  important :  butter,  bacon,  sardines, 
dripping  are  all  excellent  for  these  cases,  and  also 
properly  made  suet  puddings.  Fresh  air  and 
light  are  required,  since  the  rash  is  a  signpost 
pointing  to  tuberculosis. 

In  addition  to  the  above  there  are  the  follow- 
ing conditions,  Avhich  are  noAv  rightly  dis- 
sociated from  the  lichen  group. 

Lichen  Urticatus. — An  old  name  for  what  is 
better  named  Urticaria  papulosa.  It  is  dealt 
with  under  Urticaria. 

Lichen  Tropicus  or  prickly  heat.  This  is  a 
morbid  condition  of  the  sweat  apparatus. 

Lichen  Syphiliticus. — This  is  a  misnomer,  and 
should  be  expunged  from  nomenclature  alto- 
gether. Here  we  are  dealing  with  the  papular 
syphilides  (see  Syphilis). 

Lichen  Circinatus  is  the  old  name  for  Sebor- 
rhoea  papulosa  et  circinata. 

Lichen  Acuminatus  is  the  German  equivalent 
for  Pityriasis  rubra  pilaris  (of  Devergie). 

Lichen  Variegatus  is  a  rare  condition,  with 
many  synonyms,  indicative  of  its  multiform 
appearances.  Parakeratosis  variegata  is  a  more 
applicable  name.  G.  P. 

v.— PEMPHIGUS 

The  name  pemphigus  might  be  applied  to 
any  condition  associated  with  the  formation 
of  bullae,  but  such  a  wide  definition  would 
include  burns,  erysipelas  and  many  other 
eruptions.  It  is  therefore  limited  to  those 
diseases  in  which  blister  formation  is  a  constant 
and  essential,  not  an  accidental  or  secondary, 
feature. 

Acute  Pemphigus  occurs  both  in  infants  and 
adults.  The  infantile  form  (Pemphigus  neona- 
torum, vel  contagiosus),  is  really  a  bullous 
impetigo  due  to  streptococcal  infection.  It  is 
extremely  infectious,  spreading  rapidly  through 
maternity    hospitals,    or    in    the    practice    of 
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infective  midwives.  It  is  characterized  by  the 
presence  of  bullae,  varying  in  size,  scattered 
over  the  body  and  limbs.  The  palms,  soles 
and  face  are  rarely  involved.  Treatment  con- 
sists in  isolation,  improvement  of  the  general 
condition,  prolonged  antiseptic  baths,  and  locally 
mild  antiseptic  ointments. 

In  adults  a  grave  variety  is  met  with,  probably 
due  to  a  specific  micro-organism,  the  diplo- 
coccus  of  Demme.  It  is  practically  confined  to 
individuals  who  handle  carcases — e.g.  butchers 
and  cooks.  The  organism  gains  entrance 
through  a  lesion  on  the  hand,  a  whitlow  often 
marking  the  point.  The  eruption  is  ushered  in 
by  diarrhoea,  vomiting  and  fever  and,  after  a 
period  of  about  forty-eight  hours,  bullae  arise 
on  erythematous  areas,  at  first  discrete,  later 
confluent,  often  involving  mucous  membranes. 
The  prognosis  is  bad,  only  twenty-five  per  cent, 
recover.  The  patient's  strength  should  be 
maintained  by  every  means,  quinine  admin- 
istered, the  bhsters  opened  and  antiseptics 
applied. 

True  pemphigus  may  be  subdivided  into  : 
pemphigus  vulgaris,  pemphigus  foliaceus  and 
pemphigus  vegetans. 

Pemphigus  Vulgaris. — A  chronic  disease,  last- 
ing months  or  years,  characterized  by  the 
formation  of  bullae  on  healthy  skin  or  mucous 
membranes.  The  bullae  are  numerous  or  scanty, 
tense  or  flaccid,  varying  from  a  pea  to  a  pigeon's 
egg  in  size.  At  first  clear  and  sterile,  they 
soon  become  contaminated  by  organisms. 
The  cause  of  this  disease  is  not  understood, 
but  it  is  probably  associated  with  changes  in 
the  central  nervous  system,  the  result  of  some 
toxic  poisoning.  In  the  more  grave  types 
itching  may  be  extreme  and  constitutional 
symptoms  very  marked.  The  lesions  appear 
in  crops,  and  the  mucous  membranes  are 
especiallj^  liable  to  become  affected. 

Pemphigus  Foliaceus. — In  this  type  flaccid 
])ullae  are  formed,  the  fluid  contents  of  which 
cake  into  flaky  scales,  like  pie-crust,  so  that  the 
primary  lesions  are  sometimes  recognized  with 
difficulty.  The  patient  exhales  a  characteristic 
nauseous  odour,  the  hair  falls,  and  there  is 
progressive  emaciation. 

Pemphigus  Vegetans.  — The  bullae  usually 
originate  on  a  mucous  membrane  (mouth  or 
vagina),  and  from  their  bases  condjdomatous 
masses  spring  up ;  the  condition  progresses 
steadily  to  a  fatal  termination. 

Certain  conditions  in  which  the  formation 
of  bullae  occurs,  including  the  Pemphigoids  of 
Colcott  Fox,  should  be  separated  from  true 
pemphigus.  The  more  important  are  given 
below. 

Epidermolysis  Bullosa.  —  A  congenital  and 
often  hereditary  affection,  where  bullae  form 
with  abnormal  facility,  especially  over  points 


of  pressure.  If  the  finger  be  rubbed  over  the 
skin  the  epidermis  is  detached  (Nikolsky's 
sign).  The  nails  are  often  disfigured  and 
destroyed,  and  tiny  cysts  are  common. 

Dermatitis  Herpetiformis.  —  A  rare  chronic 
disease,  characterized  by  a  multiform  eruption 
of  erythematous  patches,  and  grouped  itching 
or  painful  vesicles  or  bullae.  Eosinophile  cells 
are  found  to  excess  in  the  blood  and  in  the  fluid 
of  the  blisters,  but  this  is  probably  of  little 
significance.  In  congenital  syphilis  blebs  may 
appear  a  few  days  after  birth,  especially  on  the 
palms  and  soles,  and  may  be  the  first  evidence 
of  the  disease. 

In  diseases  where  peripheral  nerves  are 
affected — e.g.  certain  forms  of  leprosy  and 
peripheral  neuritis,  well-marked  bullous  forma- 
tion may  be  found.  Self-inflicted  blebs  are 
sometimes  observed  in  hysterical  girls  (pem- 
phigus hystericus). 

Bullae  may  also  be  met  with  in  urticaria,  after 
certain  drugs  (iodides,  bromides,  antipyrin, 
etc.),  and  in  the  course  of  erysipelas  and  im- 
petigo. 

Treatment.  Arsenic,  salicin  or  quinine  should 
be  administered.  The  lesions  may  be  protected 
from  rupture,  and  the  consequent  secondary 
infection,  by  cotton  wool,  or  if  broken,  dressed 
with  boric  acid  ointment.  Some  prefer  to  open 
and  dress  each  bulla.  A  boric  acid  bath  is 
often  useful.  The  patient  should  be  conflned 
to  bed,  certainly  during  any  exacerbations. 

Opium  may  be  tried  in  pemphigus  vegetans. 

H.  MacC. 

VI.— PSORIASIS 

Nothing  is  definitely  known  as  yet  of  the 
causation  of  psoriasis,  and  none  of  the  hypo- 
theses which  severally  ascribe  it  to  parasitic, 
nervous,   arthritic   or   "  humoral  "   causes   are 
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satisfying.  We  are  on  firmer  ground  in  record- 
ing that  heredity  certainly  plays  an  important 
part,  and  I  append  a  remarkable  pedigree  of 
six  generations  Avhich  I  was  able  to  obtain 
from  a  private  patient  in  whose  family  a  long 
and  careful  record  had  been  kept. 
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Yet  the  disease  is  one  of  the  commonest 
and  most  clearly  differentiated;  of  12,500  cases 
of  skin  disease  recorded  in  my  register  at  St. 
Mary's  Hospital  474  were  cases  of  psoriasis. 
It  is  probably  commoner  in  northern  climes 
than  in  southern,  and  it  would  seem  that  the 
disease  is  exceptional  among  black  races,  a 
circumstance  which  led  the  late  Dr.  Hyde  to 
propound  his  remarkable  view  that  psoriasis 
was  due  to  deprivation  of  sunlight. 

The  elementary  lesion  is  a  round  papule, 
at  first  hardly  different  in  colour  from  the 
surrounding  healthy  skin,  but  eventually  be- 
coming pink  and  surmounted  by  a  stratified 
white  scale ;  at  this  early  stage  two  tests  which 
are  valuable  diagnostic  methods  may  be  applied. 
The  first  is  that  when  the  scaly  summit  is 
scratched  a  glistening  white  surface  is  exposed, 
which  has  been  compared  to  a  smudge  of  candle 
grease  (tache  de  bougie).  If  the  entire  scale  is 
removed  by  deeper  scratching,  a  red  shining 
surface  comes  into  view,  with  multiple  minute 
points  oozing  with  blood ;  this,  which  is  known 
as  the  "  bleeding  test,"  depends  on  the  increased 
local  vascularity  of  the  papule,  and  is  very 
significant  of  psoriasis. 

The  lesions  extend  to  form  patches  of  varying 
size,  and  unnecessary  names  have  been  given  to 
the  varieties  of  eruptions  so  caused,  accordmg 
to  the  size  of  the  patches.  Very  large  plaques 
may  result  from  fusion  of  the  contiguous 
patches.  Spontaneous  involution  frequently 
occurs,  the  middle  part  of  the  patch  clearing  up 
while  the  peripheral  margin  extends,  so  that 
rings  and  segments  of  circles  may  be  formed. 
Except  in  rare  cases  the  eruption  remains  drj' 
throughout.  In  a  very  rare  type,  known  as 
psoriasis  rupioides,  exaggeratedly  heaped-up 
scales  form  which  appear  moist  and  resemble 
rupia ;  but  the  limpet-like  mass  when  removed 
shows  a  dry  surface  beneath,  quite  unlike  the 
suppurating  base  of  a  rupial  scab. 

Distribution  of  Lesions.  This  in  adults  is 
extraordinarily  constant ;  the  favourite  sites  are 
the  backs  of  the  elbows,  the  fronts  of  the  knees 
and  the  scalp ;  in  young  children  the  trunk 
is  quite  often  equally,  in  fact  more,  attacked 
than  these  sites.  In  more  widespread  cases  the 
extensor  surfaces  of  the  limbs  and  the  trunk, 
especially  in  the  midhne,  back  and  front,  are 
involved ;  the  face  and  hands  usually  remain 
exempt  longest,  but  ultimately  the  whole 
integument  may  be  invaded ;  the  nails  show 
a  very  characteristic  pitting  of  the  surface, 
like  needle-pricks,  and  often  a  thickening  of 
the  entire  nail ;  the  hair  is  seldom  much  affected 
and  does  not  fall  as  it  does  in  seborrhoea  capitis. 
The  mucous  membranes  are  never  in  any  vr&y 
altered ;  it  must  be  remembered  that  the  glans 
penis  is  covered  by  skin,  not  mucous  mem- 
brane, and  is  frequently  the  seat  of  psoriasis. 


Psoriasis  would  seem  to  be  specially  prone  to 
appear  in  sites  of  superficial  injury,  e.  g.  from 
scratching;  linear  streaks  of  disease  may  thus 
result  which  are  very  characteristic,  and  the 
frequent  cases  of  eruption  of  psoriasis  on 
vaccination  areas  is  probably  to  be  explained 
by  this  tendency. 

Incidence  and  Course  of  the  Disease.  It  is 
very  uncommon  in  children  under  the  age  of 
two  years,  but  has  been  recorded;  from 
statistics  collected  by  Crocker  it  would  appear 
to  occur  with  equal  frequency  in  the  three 
decades,  ten  to  twenty,  twenty  to  thirty,  thirty 
to  forty,  and  to  decline  progressively  after  the 
latter  age.  Females  and  males  suffer  equally. 
The  blond  and  red-haired  type  in  both  sexes 
seems  especially  subject  to  it.  Victims  of  the 
disease  are  usually  robust,  high-coloured  and 
otherwise  healthy  persons,  even  when  they  have 
suffered  for  years. 

Untreated,  the  eruption  may  spread  with 
more  or  less  rapidity,  persist  indefinitely,  or 
retrocede,  as  has  been  mentioned,  by  healing 
in  the  centre  of  the  patch.  Exceptionally  the 
eruption  of  psoriasis  may  become  generalized 
and  pass  into  a  perfect  simulation  of  pityriasis 
rubra  (exfoliative  dermatitis).  The  specific 
fevers  seem  to  have  an  influence  in  dissipating 
the  eruption,  and  there  is  a  curious  seasonal 
variation,  differing  in  different  persons,  but 
most  commonly  in  the  sense  that  the  eruption 
'  becomes  more  active  in  the  spring  and  autumn. 
Recurrences,  even  when  the  disease  appears  com- 
pletely cured,  are  always  to  be  feared.  The 
interval  of  freedom  is  probably  in  proportion 
to  the  completeness  with  M'liich  the  eruption 
has  been  cleared  from  the  body — a  point  of 
importance  in  encouraging  the  patient  to 
persevere. 

Treatment.  Since  the  disease  is  extremely 
chronic,  interferes  but  little  with  the  general 
health  and  commonly  spares  the  exposed 
parts,  patients  usually  decline  to  submit  to 
treatment  which  involves  disturbance  of  their 
work  or  pleasure.  Thus  two  classes  of  patients 
arise,  according  as  they  will  or  vnW  not  consent 
to  confinement  to  bed.  When  the  latter  can 
be  enforced  the  treatment  is  much  more  satis- 
factory, and  considerably  shorter  in  duration. 
In  my  experience  no  application  can  equal 
chrvsarobin  in  efficiencj'^,  in  spite  of  its  draw- 
backs, and  I  am  accustomed  to  rely  on  local 
treatment  almost  exclusively.  Arsenic  has  been 
so  much  abused  in  this  disease,  and  is  so  liable 
to  cause  serious  mischief  when  taken  in  the 
prolonged  doses  required  by  so  chronic  an 
affection,  that  I  seldom  use  it,  and  I  am  person- 
ally little  impressed  by  the  claims  of  salicin 
and  thyroid  extract.  If  the  patient  can  be 
treated  in  bed,  continuous  application  of  an  oint- 
ment containing  chrysarobin  should  be  made ; 
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the  ointment  should  be  spread  on  lint,  and 
kept  in  position  wdth  a  bandage.  Vaseline  is 
perhaps  the  best  excipient  for  use  in  these 
continuous  dressings.  The  proportion  of  chrysa- 
robin  at  the  beginning  should  be  small,  not 
more  than  ten  grains  to  the  ounce ;  when  it  is 
ascertained  that  there  is  no  special  suscepti- 
bility the  dose  may  be  increased  to  half  a 
drachm  or  even  one  draclma  to  the  ounce.  It 
often  happens  that  with  this  treatment  the 
greater  part  of  the  eruption  will  be  cleared, 
but  some  small  obstinate  patches  remain. 
These  may  be  cleared  with  stronger  applica- 
tions, such  as  the  following  ointment-stick — 

Chrysarobin  3 
Wax  2 
Lanoline  5. 

Where  there  is  intolerance  to  chrysarobin,  and 
where  this  cannot  be  used,  oil  of  cade  is  probably 
the  next  best  application.  As  chrysarobin  stains 
the  hair  it  cannot  well  be  employed  on  the 
scalp,  and  an  ointment  containing  oil  of  cade 
may  be  used  for  this  part,  e.  g.  ung.  ol.  cad.  et 
quill. 

01.  Cadin.  3  i 
Ext.  Quillaiae  11|^  v 
Glycerini  Amyli  w\_  xlv 
Essent.  Caryoph.  \\  v. 

This  can  be  washed  out  easily  from  the  hair, 
which  it  does  not  stain  permanently. 

If  used  on  the  smooth  skin  the  oil  of  cade 
may  be  painted  on,  either  pure  in  the  case  of 
small  patches,  or  diluted  with  oKve  oil  (ol.  cad. 
3  i-iv,  ol.  olivse  ad  5  i),  or  mixed  with  an 
ointment,  e.  g. — 

Ung.  Acid  Sal.  5  i 
01.  Cadin.  3  i-ii. 

For  psoriasis  of  the  face  in  the  neighbourhood 
of  the  eyes  chrysarobin  may  be  used  if  great 
care  is  exercised  that  the  conjunctiva  is  not 
touched ;  but  as  there  is  much  risk  of  this,  many 
authorities  consider  its  use  here  prohibited.  I 
have  used  very  adhesive  chrysarobin  ointments, 
and  especially  the  ointment-stick  (mentioned 
above),  on  the  face  without  harm. 

For  very  resistant  patches  a  pastille  dose 
of  X-rays  is  often  successful  when  other  methods 
have  failed.  I 

When  the  patient  is  unable  to  give  himself 
up  to  the  treatment  and  is  required  to  make  his 
appearance  daily  in  public,  he  can  still  keep  his 
eruption  under  control  by  night  applications 
of  chrysarobin.  I  recommend  such  patients 
to  sacrifice  an  old  pair  of  pyjamas  to  the  treat- 
ment, and  to  wear  A\ath  them  cotton  gloves  ' 
and  socks,  so  that  the  sheets  are  spared  from  [ 


contact  as  much  as  possible.  An  adhesive 
ointment  base  is  the  following — 

Kaolin  Levigati,  Amvli  Tux  5  ii 
Paraff.  Moll.,  Paraff.  Fluid  TiR  =  i 

Chrysarobin  (x-xl  ad  5)  is  added  to  this  and  the 
ointment  rubbed  on  the  skin  and  left  unband- 
aged.  Xo  treatment  will  keep  off  attacks  ;  but 
if  a  careful  look-out  is  kept  for  fresh  eruptions 
and  the  new  lesions  treated  immediately,  the 
disease  can  be  kept  well  under  control. 

Vegetarianism,  partial  or  complete,  is  strongly 
recommended  by  many  authorities.  I  am  not 
personally  convinced  that  there  is  much  advan- 
tage in  it.  Excitants  like  alcohol  are  obviously 
mischievous.  Brocq  regards  psoriasis  as  a 
"  cutaneous  reaction,"  the  reflex  of  a  general 
state  of  health.  I  am  inclined  to  think  that 
hj^oacidity  to  Joulie's  tests  is  associated 
with  exacerbations  of  eruption  and  still  more 
probably  A^ith  exacerbation  of  itching,  and 
that  correction  of  this  fault  is  an  important 
help  in  treatment.  E.  G.  L. 

ALOPECIA 

The  term  alopecia  includes  aU  forms  of 
baldness,  but  the  cases  faU  naturally  into  three 
groups — 

1.  Ordinary  or  seborrhoeic  baldness,  which 
may  be  senile  or  premature. 

2.  Alopecia  areata,  at  one  time  thought  to 
be  seborrhoeic  in  origin,  but  considered  here  as 
a  special  disease  of  unknown  origin. 

3.  A  small  group  comprising  congenital,  toxic 
and  cicatricial  alopecia. 

Senile  and  Premature  Alopecia. — Senile  alopecia 
is  generally  attributed  to  the  degenerative  pro- 
cesses incident  to  old  age,  and  premature  alopecia 
might  reasonably  be  attributed  to  similar  pro- 
cesses, due  to  an  inherited  tendency  to  baldness. 
Senility,  however,  is  not  necessarily  accom- 
panied by  loss  of  hair,  and  even  an  increase 
in  the  growth  of  the  latter  may  sometimes  be 
observed.  It  seems  probable,  therefore,  that 
some  other  cause  underlies  iDotli  senile  and 
premature  alopecia.  This  may  be  found  in  an 
inherited  or  acquired  tendency  to  seborrhoea 
and  the  action  of  a  special  bacillus  in  the  soil 
thus  prepared. 

Clmically  there  is  little  difference  between 
the  two  varieties,  the  loss  of  hair  begins  on  the 
vertex  and  temporo-frontal  region  and  slowly 
spreads  until  the  whole  croA^ai  is  completely 
denuded,  leaving  a  gradually  diminishing  fringe 
at  the  sides  and  back  of  the  scalp. 

The  fact  that  seborrhoea  is  or  has  been  present 
in  the  majority  of  cases  of  ordinarj^  baldness, 
especially  in  men,  can  hardly  be  disputed,  but 
some  dermatologists  regard  the  increased  seba- 
ceous secretion  as  merelv  a  functional  change. 
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Others,  again,  believe  the  micro-organisms 
to  be  merely  saprophytic,  while  Sabourand 
attributed  both  seborrhoea  and  baldness  to 
his  microbacillus.  According  to  this  observer, 
seborrhceic  alopecia  is  preceded  by  a  scalj'^ 
condition  or  pityriasis  simplex  (caused  by  the 
bottle  bacillus)  which  affects  the  scalps  of  chil- 
dren between  the  ages  of  ten  and  twelve  years. 
At  about  fifteen  years  of  age  the  dry  scales 
])ecome  fatty  and  loss  of  hair  occurs  (pityriasis 
steatoides).  In  males  this  condition  progresses 
to  a  third  stage,  in  which  the  scales  become 
thick,  yellow  and  greasy  and  the  change  is 
accompanied  by  progressive  loss  of  hair  (sebor- 
rhoea decalvans),  constituting  the  common  mas- 
culine type  of  baldness.  In  women  the  third 
stage  is  not  usually  reached,  but  the  fatty 
scales  persist  and  frontal  or  temporo-frontal 
alopecia  results. 

According  to  this  hj-pothesis  the  hyper- 
secretion of  sebaceous  matter  and  the  loss  of 
hair  are  caused  by  a  microbacillus  which  gains 
entrance  to  the  follicular  orifice  and  becomes 
encysted  in  a  cylinder  of  horny  cells,  giving  rise 
to  hypertrophy  and  hypersecretion  of  the 
sebaceous  glands  and  atroph}''  of  the  hair  papillae. 

Other  factors  AAhich  have  a  possible  bearing 
on  the  etiology  of  baldness  are  a  peculiar 
shape  of  the  head,  excessive  sweating  of  the 
scalp  and  mental  strain. 

It  has  been  suggested  that  interference  with 
the  arterial  flow  and  venous  congestion  which 
result  from  compression  of  the  vessels  when 
hard  hats  are  worn,  especially  when  the  head 
protrudes  at  the  sides,  are  contributing  causes 
of  alopecia.  A  localised  interference  with  the 
blood  supply,  if  sufficiently  intense  and  pro- 
longed, might  reasonably  be  supposed  to  lead 
to  malnutrition  of  the  hair  papillae,  but  there  is 
no  proof  that  any  such  process  occurs,  and 
anatomical  reasons  render  it  extremely  im- 
probable. 

Excessive  sweating  of  the  bald  scalp  is  a 
familiar  phenomenon,  but  it  is  also  observed 
without  loss  of  hair.  An  excessive  or  perverted 
secretion  might  conceivably  be  injurious  to  the 
hair  growth,  especially  when  acting  as  a  culture 
medium  in  such  an  excellent  incubator  as  the 
ordinary  unventilated  hat  worn  at  the  present 
clay. 

Sudden  mental  shock  has  been  known  to  cause 
baldness  as  well  as  canities,  and  prolonged  worry 
may  also  be  conceded,  a  possible  influence  by 
the  inhibition  of  tropho-neurotic  stimuli. 

Congenital  Alopecia. — This  is  a  rare  form  of 
baldness  which  may  be  inherited  or  occur  in 
several  member?  of  a  family.  There  may  be 
simply  a  delayed  or  scanty  growth  of  hair,  but 
occasionally  permanent  bald  patches  or  total 
baldness  occur.  Defective  development  of  the 
teeth  and  nails  have  been  recorded  in  associa- 


tion with  some  of  the  cases.  Imperfect  or 
delayed  hair  growth  may  also  be  seen  in  associa- 
tion with  monilithrix  and  ichthyosis. 

Toxic  Alopecia. — It  is  well  known  that  loss 
of  hair  sometimes  follows  febrile  or  wasting 
diseases.  Erysipelas,  enteric,  scarlet  fever  and 
influenza  are  instances  of  the  former,  diabetes 
and  myxoedema  of  the  latter.  Whether  the 
alopecia  is  due  to  the  pyrexia  or  to  toxic  sub- 
stances circulating  in  the  blood  or  to  simple 
malnutrition  of  the  skin  and  hair  papillae,  it 
is  difficult  to  sa}'.  In  myxoedema  the  dry, 
ill-nourished  skin  and  scanty  hair  appear  to 
be  a  part  of  the  general  malnutrition  of  the 
disease,  and  there  is  very  little  evidence  of 
any  direct  connection  between  the  function  or 
absence  of  function  of  the  thyroid  gland  and 
the  growth  of  hair,  although  some  observers 
have  claimed  beneficial  results  from  the  admin- 
istration of  thyroid  in  cases  of  extensive 
alopecia. 

Toxic  alopecia  is  as  a  rule  diffuse  or  complete, 
seldom  circumscribed,  although  occasionally  a 
febrile  disease  seems  to  determine  an  attack  of 
alopecia  areata. 

The  loss  of  hair  accompanying  secondary 
syphilis  may  be  included  under  this  group ;  it 
is  also  diffuse,  but  cases  indistinguishable  from 
alopecia  areata  are  met  with.  An  interesting 
example  of  toxic  alopecia  is  that  provided  by 
the  administration  of  thallium  acetate,  a  drug 
sometimes  given  for  the  excessive  sweating 
of  phthisis. 

Cicatricial  Alopecia. — Disease  or  injury  caus- 
ing atrophy  or  destruction  of  the  hair  papillae 
or  follicles  may  lead  to  localised  patches  of 
baldness.  Such  are  the  lesions  of  tertiary 
syphilis,  lupus  erythematosus,  morphoea,  favus, 
etc.  The  patches  are  often  multiple,  circular 
and  depressed  in  syphilis,  irregular  and  shiny 
in  lupus  erythematosus,  ivory-like  and  some- 
times corresponding  to  nerve  areas  in  morphoea. 
disseminated  and  extensive  in  favus.  Bald 
ringworm  and  alopecia  areata  are  not  cicatricial 
and  are  followed  by  recovery;  permanent  bald 
patches  may,  however,  result  from  kerion  or 
from  the  use  of  excessively  strong  applications. 

Pseudo-pelade,  folliculitis  decalvans  and 
various  p5^ogenetic  infections,  such  as  pustular 
folliculitis  and  boils  or  acne  varioliformis  may 
lead  to  cicatricial  baldness  in  large  or  small 
areas.  Contagious  impetigo  is  occasionally 
followed  by  small  alopecia  patches  but,  as  a 
rule,  without  definite  scar  formation. 

Another  cause  of  cicatricial  alopecia  is  X-ray 
dermatitis,  occurring  in  large  or  small  patches 
according  to  the  area  exposed. 

Alopecia  Areata. — Etiology.  Alopecia  areata 
is  a  disease  of  unkno^^'n  origin  characterized  by 
the  formation  of  one  or  more  circumscribed  and 
usually  circular  areas  of  baldness,  which  spread 
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at  the  periphery  and  coalesce  to  form  larger 
patches.  Children  are  affected  more  frequently 
than  adults,  males  more  than  females,  and  dark 
more  often  than  fair-haired  patients.  Norman 
Walker  found  that  in  4000  cases  of  skin  diseases 
five  per  cent,  suffered  from  alopecia  areata, 
there  was  a  greater  susceptibility  in  males,  and 
the  most  common  age  of  incidence  was  between 
ten  and  twenty.  In  a  recent  analysis  of  200 
cases  Sabouraud  found  that  the  disease 
occurred  between  the  ages  of  four  and  fifty- 
eight,  its  maximum  frequency  being  from  the 
sixth  to  the  eleventh  year,  and  that  130  men 
were  affected  to  70  women.  This  observer 
also  showed  that  in  at  least  22  cases  out  of 
100  examined  the  affection  was  hereditary  or 
familial,  11  being  directly  inherited. 

Three  theories  as  to  the  cause  of  alopecia 
areata  may  be  considered — the  tropho-neurotic, 
the  parasitic,  and  the  toxic. 

The  TropJio-Neurotic  Theory.  The  acute 
generalized  form,  which  is  often  preceded  by 
mental  shock  or  worry,  suggests  a  nervous 
causation,  and  the  same  factor  is  also  some- 
times present  in  the  localised  form.  There 
is  also  a  small  group  of  cases  in  which  patches 
of  baldness  have  followed  nerve  injury  or 
blows  on  the  head  causing  neuritis. 

In  a  considerable  number  of  patients,  chiefly 
adults,  alopecia  areata  is  accompanied  by 
persistent  headache,  and  severe  neuralgia  is 
an  occasional  cause.  Sabouraud  describes  an 
alopecia  areata  of  the  menopause.  Accord- 
ing to  Jacquet  the  cause  is  to  be  sought 
in  some  form  of  peripheral  nerve  irritation, 
chiefly  that  caused  by  dental  caries,  Whitfield 
has  seen  cases  which  he  attributed  to  eye-strain, 
and  I  have  seen  several  in  which  ear  trouble  was 
the  apparent  cause.  In  hospital  patients  I  have 
noticed  that  alopecia  areata  is  often  associated 
with  or  preceded  by  severe  pediculosis  of  the  scalp, 
but  this  is  rare  in  adults  and  in  private  patients. 
Some  cases  occur  in  association  with  leuco- 
dermia,  itself  regarded  as  a  tropho-neurosis. 
The  fact  that  excision  of  the  cervical  gangh'on 
in  the  cat  may  result  in  loss  of  hair  is  in  favour 
of  a  nervous  causation,  but  on  the  whole  the 
evidence  is  scanty  and  the  majority  of  patients 
are  in  perfect  health. 

The  Parasitic  Theory.  There  is  much  in  the 
clinical  appearance  and  course  of  alopecia 
areata  to  suggest  a  microbic  causation,  but 
the  evidence  practically  resolves  itself  into  a 
few  somewhat  dubious  epidemics  which  have 
occurred,  chiefly  in  French  barracks ;  the  con- 
stant presence  of  the  microbacillus,  which  led 
Sabouraud  to  regard  alopecia  areata  as  an 
acute  localised  seborrhoea ;  and  the  fact  observed  i 
by  Sir  Jonathan  Hutchinson,  that  many  cases 
had  previously  suffered  from  ringworm  of  the 
scalp.      But   all  attempts    at   inoculating   the 


!  disease  have  failed  even  in  susceptible  persons 
(Jacquet),  and  in  all  probability  the  so-caUed 
infectious  cases  are  really  instances  of  bald 
ringworm  in  which  the  diseased  hairs  have 
been  absent  or  overlooked. 

In  two  children  with  alopecia  areata,  under 
my  care,  in  whom  there  was  a  suggestion  of 
contagion  from  sleeping  together,  sections  of 
skin  from  the  bald  patches  showed  cellular  in- 
filtration in  the  neighbourhood  of  the  vessels 
and  hair  follicles,  but  no  micro-organisms 
except  a  few  surface  cocci,  and  cultures  gave 
negative  results.  The  examination  of  stained 
"  note  of  exclamation "  hairs  from  a  large 
number  of  cases  showed  microbacilli  in  only 
a  small  proportion,  and  cultures  from  these 
hairs  implanted  on  Sabouraud's  acid  peptone 
glycerine  agar  medium  and  gro\\^^  aerobically 
resulted,  for  the  most  part,  in  raised,  opaque, 
greyish,  wax-like  colonies  of  the  common  coccus 
i  of  the  skin. 

The  Toxic  Theory.  The  sudden  fall  of  the 
hair  and  rapid  extension  of  the  disease  all 
over  the  body  in  some  cases,  the  spontaneous 
recovery  with  relapses  and  the  absence  of  marked 
inflammatory  signs,  are  more  easily  explained 
by  the  temporary  presence  of  a  toxic  agent 
than  by  other  theories  (Adamson).  The  fact 
that  the  leucocytic  infiltration,  found  in  sections, 
chiefly  occurs  around  the  blood-vessels,  and  con- 
sists of  mononuclear  and  lymphoid  rather  than 
polynuclear  cells,  is  also  in  favour  of  toxic  action. 
It  is  also  kno'WTi  that  various  poisons  circulating 
in  the  blood  may  give  rise  to  loss  of  hair. 

Sabouraud's  recent  statement,  that  in  200 
cases  examined  by  him  there  was  hereditary 
syphilis  in  the  child,  or  old  acquired  syphilis 
in  the  adult  in  twenty  to  twenty-five  per  cent., 
and  active  syphihs — as  sho-svn  by  the  Wasser- 
mann  reaction — in  ten  per  cent.,  may  perhaps 
be  taken  as  further  evidence  of  a  toxic  efl'ect. 

Symptoms.  Clinically  two  chief  types  may 
be  distinguished,  the  acute  generalized  type 
and  the  chronic  localised  type,  but  there  are 
gradations  between  these  varieties. 

The  acute  rapidly  spreading  type  is  sometimes 
preceded  by  a  mental  sliock,  such  as  a  fright 
or  bereavement.  The  hair  may  fall  out  almost 
simultaneously  in  masses,  but  if  the  history  be 
carefully  elicited,  it  Avill  usually  be  found  that 
there  has  been  a  rapid  fusion  of  cii'cular  areas 
of  baldness.  Within  a  few  days,  or  even  a  few 
hours,  all  the  hair  of  the  scalp  and  body,  in- 
cluding the  lanugo,  may  be  shed,  and  sometimes 
the  nails  are  lost.  Recovery  may  take  place, 
but  as  a  rule  the  prognosis  is  bad  in  these 
cases  and  the  baldness  remains  permanent. 
I  The  chronic  localised  or  common  type  of  alopecia 
areata  may  run  a  rapid  course,  but  usually 
stops  short  of  universal  baldness,  or  this  stage 
is  only  reached  after  several  months  or  years. 
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Sometimes  the  beard  is  affected  alone  or  witli 
the  scalp,  and  the  eyebrows  and  eyelashes  may 
also  be  lost,  but  in  the  majority  of  cases  the 
disease  remains  localised  to  the  scalp. 

A  common  situation  for  the  first  patch  or 
patches  is  the  occipital  or  parietal  region  of  the 
scalp.  In  the  earliest  stages  the  skin  of  the 
bald  area  may  be  slightly  red  and  irritable, 
but  usually  the  first  thing  noticed  is  a  circular, 
oval  or  crescentic  patch  of  smooth,  white,  bald 
skin,  around  which  the  apparent^  healthy 
hairs  are  loosely  attached,  so  that  they  can  easily 
be  pulled  out  with  the  fingers.  The  so-called 
"note  of  exclamation"  hairs  are  noticed  at 
the  spreading  edge  of  the  patch  or  occasionally 
dotted  all  over  it.  These  are  almost  pathogno- 
monic of  alopecia  areata  and  indicate  that  the 
disease  is  in  active  progress ;  they  are  not  seen 
in  the  very  early  or  in  the  later  stages  of  the 
disease  when  recovery  has  commenced,  nor  are 
they  observed  in  the  rapidly  spreading  cases. 
Under  the  microscope  they  present  a  narrowed 
proximal  end  and  an  atrophied  root ;  the  distal 
end,  which  represents  the  normal  calibre  of  the 
hair,  is  relatively  swollen,  deeply  pigmented  and 
often  terminates  in  a  frayed-out  brush-like 
extremity.  Similar  atrophied  hairs  may  be 
produced  when  X-ray  exposures  fall  short  of 
epilation,  but  the  ends  of  the  hairs  are  usually 
pointed  and  not  frayed-out.  The  alopecia 
patch  may  be  slightly  depressed  below  the  level 
of  the  surrounding  skin,  owing  to  loss  of  the 
hair  roots,  but  there  is  no  atrophy  or  alteration 
of  sensation,  and  the  skin  is  usually  white, 
smooth  and  freely  movable.  In  exceptional 
cases  the  bald  area  is  roughened  by  prominent 
follicles. 

A  curious  form  of  alopecia  areata,  chiefly 
occurring  in  children,  in  which  the  bald  area 
takes  the  form  of  a  band  around  the  back  and 
sides  of  the  head,  is  kno%\ai  as  the  ophiasis  type. 
Another  variety  begins  as  a  sickle-shaped  patch 
above  the  ear.  A  patchy  but  less  definitely 
marginated  type  associated  Avith  marked  sebor- 
rhoea,  and  not  showing  "  note  of  exclamation  " 
hairs,  may  also  be  mentioned  here,  although 
it  appears  to  be  essentially  seborrhoeic  and 
different  from  the  ordinary  type  of  alopecia 
areata.  A  similar  kind  of  alopecia  occurs  in 
the  frontal  region  of  patients  suffering  from 
seborrhcea  and  acne. 

Diagnosis.  A  typical  patch  of  alopecia  areata 
can  scarcely  be  mistaken  for  any  other  disease, 
with  the  exception  of  bald  ringworm.  The 
discovery  of  hairs  containing  fungus  will  put 
the  diagnosis  beyond  dispute,  moreover  ring- 
worm is  rare  after  the  age  of  sixteen.  In  small- 
spored  ringworm  the  surface  of  the  patch  is 
scaly  and  covered  with  short  stumpy  hairs, 
which  break  off  when  pulled  with  forceps  and 
show   a   whitish   powdery  spore  sheath.     The 


club-shaped  hairs  of  alopecia  areata  pull  out 
with  a  sort  of  click  and  are  rarely  found  in 


ringworm. 


I  Under  the  microscope  the  distinction  between 
the  two  kinds  of  hairs  is  easilj''  made.  Favus 
is  distinguished  by  scarring,  the  presence  of 
yellow  cups,  and  of  fungus  in  the  hairs  and 
epidermic  scales. 

Pseudo-pelade   of    Brocq   usually   occurs   in 

I  irregular-shaped  areas,  is  very  slow  in  its  course, 
and  the  skin  is  tense  and  atrophic.  In  folli- 
culitis decalvans  there  is  a  pustule  or  ring  of 
inflammation  at  the  base  of  each  hair  where 
the  disease  is  spreading.  Lupus  erythematosus 
causes  shiny  areas  with  irregular  margins  and 
rarely  affects  the  scalp  alone. 

Small  alopecic  areas  due  to  tertiary  syphilis, 
acne  necrotica,  boils,  folliculitis,  etc.,  are  easily 
distinguished.  Alopecia  of  secondary  syphilis 
is  usually  diffuse  or  in  small  scattered  patches, 
occasionallv  in  ridges  or  furrows  like  a  ploughed 

I  field. 

Prognosis.     The  course  of  alopecia  areata  is 

!  extremely  variable,  some  early  cases  recovering 
in  a  few  weeks,  others  running  a  course  of  many 
months  or  years  and  repeatedly  relapsing  at 
varying  intervals  after  apparent  cure,  or  recover- 
ing in  one  part  of  the  head  and  spreading  at 

!  another. 

"When  a  patch  ceases  to  spread,  the  "  note 
of  exclamation  "  hairs  are  no  longer  seen  and 

j  a  fine  growth  of  doAAai  appears  on  the  bald 

!  area.  The  new  hair  is  often  white  at  first, 
but  gradually  becomes  pigmented  from  the 
root  upwards.  In  the  majority  of  cases  the 
prognosis  as  regards  re-growth  is  good,  but  in 
people  over  forty-five  years  of  age  and  in  total 
cases  there  is  little  hope  of  recovery. 

I  Treatment.  When  the  hair  is  once  lost  in 
middle-aged  or  old  people,  little  can  be  done  to 

J  restore  the  growth,  but  the  use  of  stimulating 
lotions  and  ointments  containing  ammonia  or 

'  cantharides    or    perchloride    of      mercury    is 

I  sometimes  successful  in  arresting  the  process. 
Both    senile    and    premature    baldness    are 
probably  due  in  a  large  degree  to  neglected 

'  seborrhcea  of  the  scalp  during  childhood  and 
adolescence.  The  application  of  water  to  the 
hair  every  day  without  drying  or  the  use  of 
grease  conduces  to  seborrhcea  and  is  a  common 

'  cause  of  loss  of  hair  in  young  men. 

If  there  is  no  constitutional  defect  or  heredi- 
tary tendencj',  treatment  of  the  seborrhcea  will 
usually  prevent  the  spreading  of  premature 
alopecia. 

The  scalp  should  be  frequently  washed  with 

:  soft  soap  dissolved  in  spirit  to  remove  the  grease 
and  scales,  and  sulphur,  mercury  or  resorcin 
lotions  or  ointments  rubbed  in  thoroughly  once 
or  t^^dce  every  day. 

I       Vaccines  of   the  microbacillus  of   seborrhcea 
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have  been  tried,  but  without  verv  encourao-ino- 
results. 

Neurotic  cases  must  be  treated  on  general 
principles  and  stimulating  applications  used 
locally;  constitutional  diseases  such  as  syphilis 
or  myxoedema  require  the  treatment  suitable 
for  these  conditions,  and  local  causes  such  as 
favus,  pyogenetic  infections,  etc..  also  require 
appropriate  local  measures. 

Alopecia  areata  is  usualh-  treated  on  anti- 
seborrhceic  lines  in  the  same  way  as  ordinary 
premature  seborrhceic  baldness.,  but  stronger 
applications  may  be  required,  such  as  blistering 
fluids,  painting  with  pure  carbolic  acid  or 
iodine  solution,  high  frequency  currents,  ultra- 
violet rays,  etc.,  and  other  methods  which 
stimulate  the  scalp  and  produce  hypersemia. 

The  X-rays  have  also  been  used  in  small 
stimulating  or  in  epilating  doses.  Considerable 
success  may  be  attained  \\'ith  the  latter  method 
when  other  measures  have  failed ;  the  patch 
and  surrounding  hair  are  exposed,  and  in  the 
majority  of  cases  epilation  is  followed  by  a 
growth  of  new  hair  on  the  patch.  This  method 
does  not,  of  course,  prevent  fresh  patches  appear- 
ing on  other  parts  of  the  scalp,  but  as  a  rule 
there  is  no  relapse  in  situ.  In  extensive  cases 
the  whole  scalp  may  be  exposed  to  the  rays, 
as  in  the  treatment  of  ringworm,  and  be  followed 
by  re-growth,  but  in  cases  of  total  baldness 
this  method  is  of  little  use.  In  some  cases 
hypodermic  injections  of  gr.  ^  of  pilocarpine 
nitrate  every  week  or  fortnight  have  been 
successful  in  restoring  the  growth  of  hair. 

Drugs  given  internally  do  not  seem  to  have 
any  special  action,  but  iron,  strychnine  and 
glycerophosphates  may  be  given  with  advantage, 
and  occasionally  arsenic  seems  to  exert  a  bene- 
ficial effect.  S.  E.  D. 

NEW    GROWTHS    OF    THE    SKIN 

MoUuscum  Contagiosum. — The  points  to  bear 
in  mind  specially  are  that  these  epidermal 
growths  are  solid  and  have  a  central  de- 
pression. They  vary  from  a  pin's-head  to  a 
pea  in  size  as  a  rule,  but  they  may  attain  to  a 
larger  size.  As  the  name  indicates  they  are 
contagious.  They  are  chiefly  met  with  on 
the  face,  scalp,  breasts  and  genitals.  There 
may  be  a  few  only,  or,  again,  they  may  be 
extremely  numerous  and  closeh*  aggregated. 
They  must  not  be  mistaken  for  varicella ;  the 
lesions  are  not  vesicular  but  solid,  as  I  have 
said.  Remember  that  moUuscum  contagiosum 
maj"  be  contracted  from  birds  (pigeons,  etc.). 

Treatment.  \Mienever  possible,  the  best  line 
is  to  slit  the  small  growths  up  with  a  sharp 
knife  and  squeeze  out  their  contents.  In  some 
instances  I  have  had  a  good  result  by  removing 
them   bodily   with   a   small   sharp   spoon.     In 


young    children,  carbolic  acid,  iodine  or  acid 

nitrate    of    mercury    carefully    apphed    on    a 

sharpened  wooden  match-end  and  pushed  into 

the  growth  answers,  but  I  prefer  slitting  them 

up  with  a  knife.     When  the  lesions  are  very 

small  touching  them  individually  with  one  of 

the  above  applications  is  good  treatment. 

Xanthoma. — I     will     here     allude     only     to 

;  Xanthoma  'palpebrarum,  the  well-known  yellow 

lesions  imbedded  in  the  corium  of  the  eyelids. 

When  very  small  they  can  be  excised  and  the 

edges  of  the  wound  brought  together  with  fine 

I  stitches.     I  have  had  good  results  from  this 

;  method.     Another  method  is  electrolysis  with 

a  current  of  two  or  three  milliamperes.     It  is 

better  to  repeat  this  in  several  sittings. 

Xanthoma  Multiplex.    Here  I  refer  specially 

[  to  the  plates  of  xanthoma  on  the  tips  of  the 

elbows   and   the  front   of   the   knees    (familial 

I  xanthoma    in    some    cases).     In    such    X-rays 

answer  well. 

•  Rhinoscleroma. — This  is  so  rarely  met  %\-ith 
in  this  countr}'  as  scarcely  to  deserve  mention 
'  here.     The  condition  is  a  new  growth  of  stony 
I  hardness    involving    the    anterior    nares    and 
I  neighbouring  parts  and  developing  slowly.     It 
must    not    be    confounded    with    sjrphilis    and 
j  epithelioma.     X-rays  are   the   best   treatment. 
Keloid. — Here  one  must  distinguish  between 
true    keloid    and    hypertrophic    scar.     In    the 
'  former,  bear  in  mind  the  slow  extension  with 
'  claw-like   processes.     Excision  is   worthless  in 
I  the  case  of  true  keloid.     I  have  obtained  some 
j  improvement  by  means  of  electrolysis  and  of 
:  thiosinamine  local  injections,  but  better  than 
these    are   X-ray    exposures  for  large  keloids 
and  solid  carbonic  acid  for  small  ones.     As  to 
hypertrophic  scars,  such  as  those  after  severe 
bums,  I  have  had  excellent  results  from  re- 
peated   local    thiosinamine    injections,    in    one 
case  enabling  the  arm  to  be  extended  to  full 
extent  where  it  was  previously  flexed  at  a  right 
angle;    and  in  another  a  bad  burn  of  the  face 
was  flattened  and  improved  considerably.     But 
this  method  is  slow  and  somewhat  painful.     I 
wotild  therefore  recommend  the  more  recently 
introduced  treatment  of  using  X-rays  on  such 
cases  whenever  possible.     Hypertrophied  scars 
arise  from  suppurating  and  septically  healing 
surfaces. 

In  this  connexion  I  would  mention  the  little 

tumours  of  the  skin  called  Botrj'omycosis  (or 

Granuloma  pyogenicum)   which   arises   as   the 

result   of   septic   infection    (staphylococcal)    or 

I  trivial  injuries.     They  are  small  pea  or  cherry- 

'  sized     pedunculated     tumours,     w^hich     some 

patients  cherish  for  years.     An  instructive  case 

came  under  my  observation  some  years  ago. 

The  growth  occurred  on  the  chin  of  a  lady,  who 

!  had  unfortunately  consulted  a  notorious  firm 

of  cancer-quacks  before  she  came  to  me.     Of 
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course  the  growth  had  been  diagnosed  as  a 
cancer  and  various  sorts  of  moonshine  ordered 
under  constant  supervision.  The  growth  was 
really  what  is  called  (not  ven,^  appropriately) 
botryomycosis.  I  got  rid  of  it  by  ligature,  but 
it  was  some  time  before  the  ''cancer'  idea 
could  be  driven  out  of  her  head. 

Fibroma  (Neuro-flbroma).  —  This  class  of 
tumour  is  usually  multiple.  An  extraordinary 
large  number  of  fibromata  may  be  present,  and 
the  variations  in  size  are  great.  The  trunk  is 
the  part  most  affected.  In  some  cases  pendulous 
growths  are  present  as  well.  The  very  large, 
fibroma  pendulosum,  which  is  solitary,  comes 
under  general  surgery. 

In  a  special  type  of  case,  in  addition  to  the 
fibromata  and  neuro-fibromata  there  are  pig- 
mentation anomalies.  This  is  usually  called 
Recklinghausen's  disease.  Other  degeneration 
symptoms  (mental,  etc.)  may  be  present. 

Sometimes  fibromata  undergo  a  process  of 
involution  and  disappear,  leaving  an  empty 
pouch  behind. 

Where  very  numerous,  treatment  is  out  of 
the  question,  large  pendulous  grow^ths  may  be 
removed  on  general  lines  of  surger\'. 

Carcinoma  Cutis.     Paget's  Disease.     Melanotic 
Cancer.     Rodent  Ulcer. 

Cancer  of  the  Skin  may  arise  from  a  variety 
of  precedent  skin  lesions :  fissures,  moles, 
nsevi,  senile  warts,  etc.  Cancer  may  also  develop 
as  a  result  of  long-standing  lupus  vulgaris, 
old-standing  tertiary  syphilitic  ulceration, 
varicose  ulcer,  and  so  forth.  Chimney-sweep's 
cancer,  resulting  from  irritation,  must  be 
mentioned  here,  as  also  the  cancerous  condition 
arising  in  X-ray  workers  after  frequent  and  care- 
less exposure.  The  latter  I  have  compared  with 
what  has  been  named  sailor's  skin,  also  a  result 
of  exposure  to  sun  and  storm.  I  have  in  this 
way  seen  a  large  fungating  cancerous  growth 
develop  on  the  back  of  the  hand  of  an  old  sailor. 
Again,  I  am  of  opinion  that  lupus  vulgaris  should 
not  be  treated  by  X-rays  indefinitely  and  with- 
out proper  precautions.  It  has  appeared  to  me 
that  the  rays  in  some  of  the  cases  of  lupus 
vulgaris  have  played  a  part  in  producing 
cancer.  Lupus  vulgaris  of  long  standing  may 
lead  to  cancer  as  a  comphcation  on  its  own 
account.  That  had  been  observed  before  the 
X-rays  were  knowTi.  Cancer  may  also  be  a 
complication  of  arsenical  keratosis,  and  even 
lead  to  the  amputation  of  the  hand  at  the  wrist, 
for  instance.  In  that  rare  family  disease, 
xeroderma  pigmentosum,  some  of  the  growths 
may  become  cancerous.  I  would  also  refer 
to  the  tangerine-like  tumours  in  an  unusual 
case  which  I  examined  and  looked  upon  as 
carcinomata. 

Sufi&cient  has  been  said  to  put  the  reader  in 


the  way  of  diagnosis.  The  important  point  is 
to  think  of  the  possibility  of  cancer  in  a  number 
of  circumstances. 

-  It  is  not  necessary  here  to  go  into  the  various 
histolocrical  types  of  cutaneous  cancer,  for 
whatever  they  may  be,  the  clinical  features  of 
the  growths  are  more  simple  than  their  intimate 
architecture.  The  points  to  bear  in  mind  are 
growth ;  extension,  ulceration,  f ungation,  hard- 
ness to  the  touch  and  involvement  of  glands ; 
but  suspicious  growths  should  not  be  "watched  " 
indefinitelv.  as  thev  too  often  are.  "  Wait  and 
see,"  is  a  futile  poHcy  here.  Remember  it  is 
important  to  identify  maHgnant  growths  before 
srlands  have  become  infected.  Moreover,  a 
biopsy  and  microscopical  examination  can 
always  be  carried  out  if  there  is  any  doubt. 

In  this  place  it  is  only  possible  to  mention 
cancer  of  the  lip,  which  must  be  distinguished 
from  primary'  chancre.  There  is  no  doubt  the 
latter  has  been  frequently  excised  under  the 
idea  that  the  lesion  was  cancer.  The  duration, 
appearance,  induration,  adenitis  and  symp- 
toms indicative  of  syphihs  would  have  to  be 
carefully  considered,  to  say  nothing  of  the 
search  for  the  spirochaete  pallida.  The  same 
may  be  said  of  suspicious  lesions  about  the 
margin  of  the  anus.  Duration  is  important. 
But  no  single  clinical  symptom  should  be 
relied  on,  but  the  case  taken  as  a  whole  and 
the  various  features  of  the  growth  carefully 
analysed. 

Paget's  Disease  oi  the  Breast  may  now  be 
considered.  Here  chronic  eczema  of  the  nipple 
and  areolar  region  should  be  excluded  by  using 
the  fingers.  Mere  looking  at  the  trouble  is 
useless.  Touch  will  reveal  a  thickening  which 
has  been  aptly  compared  'O'ith  feeling  like  a 
penny  in  a  cloth.  The  duration,  again,  is  a 
point  of  importance.  It  should  be  borne  in 
mind  that  careful  examination  will  make  all 
the  difference  as  to  whether  a  lotion  is  ordered 
or  excision  of  the  breast  recommended.  Paget's 
disease  may  affect  the  scrotum,  and  other  parts 
of  the  body,  but  this  is  veiy^  exceptional. 

Melanotic  Cancer  must  next  be  considered. 
Whenever  a  spot  of  pigment  in  the  skin  or  a 
dark,  and  especially  a  black,  mole  commences  to 
get  larger,  to  grow,  the  possibility  of  malignant 
development  must  at  once  arise  in  the  mind.  The 
cardinal  rule  is  this  :  a  growing  melanotic  lesion 
must  be  excised  without  delay.  Melanotic  mahg- 
nant  growths  may  rapidly  generalize.  Bear  that 
in  mind.  A  case  of  the  kind  came  before  me 
again  quite  recently.  Two  years  previously  a 
mole  of  a  dark  mahogany  colour  on  the  right  big 
toe  began  to  get  larger  and  warty,  ^^^len  T  saw- 
it  there  was  a  fungation  about  the  end  of  the 
big  toe,  with  hardness  of  the  surrounding  edges. 
There  was  an  enlarged  femoral  gland  close  to  the 
My  diagnosis  was  melanotic  epithelioma 
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and  I  recommended  immediate  removal.  Before 
operating,  the  sui^eon  had  the  growth  examined. 
It  was  epithelial.  After  the  removal  of  the 
growth  and  glands  it  was  found  histologically 
that  the  tumour  was  made  up  of  epithehal 
down-growths,  the  cells  in  parts  containing 
pigment.  The  glands  were  apparently  slightly 
infected  by  growth.  If  I  have  insisted  on  this 
it  was  partly  to  call  attention  to  the  existence 
of  melanotic  cancer  as  opposed  to  melanotic 
sarcoma.  -  When  I  was  a  student  every  mela- 
notic growth  was  classed  as  a  sarcoma  without 
further  ado.  This  is  not  correct.,  and  more 
recent  investigation  has  demonstrated  melanotic 
cancer  as  a  fact. 

Rodent  Ulcer. — This  is  a  common  affection, 
frequently  overlooked,  especially  in  the  early 
stages,  owin?  mainly  to  insufficient  examination 
with  a  lens.  The  point  is  the  slightly  raised 
rolled  edge,  translucent,  showing  coursing 
vessels.  Later,  duration  and  evolution  should 
at  once  lead  to  suspicion  of  rodent  ulcer  and 
the  lesion  be  closely  examined  from  that  point 
of  view.  The  growth,  though  an  epithehal 
one  and  developing  from  the  epithelium  of  the 
skin  appendages,  is  clinically  not  malignant, 
that  is,  does  not  infect  the  lymphatics  as  long 
as  it  remains  a  true  rodent  ulcer.  For  years 
and  years  the  rodent  ulcer  may  go  on  slowly 
but  surely  extending  without  becoming  in- 
fective, though  it  destroys  as  it  goes.  But 
remember  that  rodent  ulcer  may  take  on  a 
downward  true  cancerous  growth  as  a  comphca- 
tion.  In  some  cases  this  epithehomatous 
extension  may  be  rapid  and  acute.  The  so-called 
crateriform  ulcer  is  a  clinical  variety  of  this 
change.  The  moral  is  that  a  rodent  ulcer 
should  be  got  rid  of,  if  possible.  In  the  early 
stages  this  can  be  done,  but  when  a  large  area 
has  been  destructively  interfered  with,  as  in 
the  ver\-  old-standing  rodent  ulcers  one  sees 
in  infirmaries,  for  instance,  treatment  becomes  a 
very  difficult  business,  if  not  an  impossibihty. 
Therefore  aim  at  early  diagnosis  and  immediate 
curative  treatment,  without  wasting  time  with 
futile  ointments.  Nowadays  a  ready  means 
of  dealing  with  rodent  ulcer  is  carbonic  acid 
snow  appHed  for  forty  seconds,  every  case 
being  of  course  taken  on  its  merits  as  to  duration 
of  exposure.  Radium  is  also  very  useful,  and 
I  have  had  good  results  with  it.  X-rays  are 
also  employed,  but  less  so  than  was  the  case 
a  few  years  ago.  But,  whatever  treatment  is 
carried  out,  it  is  essential  that  the  case  should 


be  kept  under  supervision  and  an  absolutely 
permanent  cure  not  promised,  in  order  that  any 
sign  of  recurrence  should  be  dealt  with  at  once. 
Excision,  widely  done,  answers  in  somie  cases 
very  well,  but  here,  again,  after-observation  is 
necessary,  for  I  repeat  rodent  ulcer  is  very 
prone  to  recur.  Internally  arsenic  in  smail 
doses  persevered  with  has  given  good  results, 
it  is  said.  One  more  word.  Rodent  ulcer 
must  not  be  tinkered  with  in  a  futUe  manner 
with  caustics.  If  caustics  are  going  to  be 
employed  they  must  be  strongly  and  thoroughly 
appHed.  That  line,  however,  I  do  not  re- 
commend. The  ultimate  cosmetic  results  are 
to  be  held  in  view,  for  rodent  ulcers  are  usually 
on  the  face. 

XoTE. — ^Multiple  carcinomatous  growths  of 
the  skin  may  occur  secondarily  to  visceral 
cancer — of  the  liver,  for  instance. 

Sareoma  Cutis. — True  sarcomata  are  not 
common  in  the  skin :  and  some  conditions 
labelled  as  sarcomatous  are  not  strictly  so,  such 
as  idiopathic  multiple  haemorrhagic  sarcoma, 
for  instance.  Bear  in  mind  that  sarcoma  cutis 
may  be  secondary.  I  have  already  stated  that 
so-called  melanotic  sarcoma  is  a  misnomer,  and 
that  in  most  cases  the  growths  are  really 
carcinomata.  Carcinomata  of  the  skin  may  be 
non-piormentcd  or  pigmented,  and  in  the  latter 
case  the  pigmentation  may  be  truly  melanotic 
or  due  to  blood,  that  is  haemorrhagic.  This 
class  of  growth  may  be  congenital. 

Altogether  the  subject  of  skin  sarcoma  is 
one  that  is  somewhat  involved.  From  what 
has  been  said,  a  basis  for  diagnosis  has  been 
afforded.  Here,  again,  a  biopsy  and  the  micro- 
scope would  help.  But  melanotic  conditions 
which  develop  as  described  under  cancer  should 
be  dealt  with  without  loss  of  time.  As  to 
whether  one  is  deahng  with  cancer  or  sarcoma, 
this  can  be  elucidated  afterwards.  The  great 
malignancy  is  the  important  point.  Injections 
of  arsenical  solutions  into  the  tumours  have 
answered,  it  is  said.  Coley's  fluid  has  proved 
useful  in  combating  inoperable  sarcomata,  and 
should  be  thought  of  in  last  resort  in  this 
connexion. 

XoTE. — There  are  a  variety  of  other  growths 
of  the  skin,  such  as  multiple  myoma,  lymph- 
angioma tuberosum  multiplex  (better  named 
nsevi  cystepitheHomatosi  disseminati),  etc..  for 
which  a  reference  to  a  textbook  on  dermatology 
is  necessarv,  owing  to  exigencies  of  space. 

G.  P. 
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Part  V.— SPECIAL   FOEMS   OF   TREATMENT 


HYPNOTISM   AND    SUGGESTION 

The  chief  characteristic  of  the  condition 
known  as  hypnosis  is  increased  suggestibility. 
This  is  seen  throughout  all  its  stages  from  the 
lightest  to  the  deepest,  and  the  hypnotic  state 
may  be  regarded  simply  as  a  condition  of  arti- 
ficially increased  suggestibility.  Many  of  the 
phenomena  occur  in  other  states  than  hypnosis. 
SonmambuHsm,  the  anaesthesias  and  paralyses 
of  hysteria,  the  stigmata  of  certain  religious 
devotees,  are  cases  in  point. 

The  results  of  hypnosis  present  great  varia- 
tions in  individual  instances,  the  differences  being 
mainly  dependent  upon  the  degree  of  suggesti- 
bility manifested.  Some  people  are  easily 
rendered  extremely  suggestible,  some  only 
shghtly  so,  and  a  few — under  ten  per  cent. — 
cannot  be  hypnotized  at  all. 

Broadly  speaking,  there  are  certain  well- 
defined  characteristics  which  mark  the  various 
stages  through  which  the  subject  passes  as  he 
goes  from  the  light  to  the  deeper  condition. 

In  the  earliest  stage,  as  Heidenhain  pointed 
out,  very  frequently  the  only  sign  of  hypnosis 
is  inability  to  open  the  eyes  when  the  suggestion 
is  made  that  they  cannot  be  opened.  At  this 
stage  it  appears  that  only  those  movements 
which  are  usually  carried  out  reflexly  by 
voluntary  muscles  can  be  inhibited,  such  as 
movements  of  the  lids,  swallowing  and  breath- 
ing. It  is  worth  noting  that  one  action, 
sneezing— which,  though  carried  out  by  volun- 
tary muscles,  is  entirely  reflex  in  character — 
can  be  more  readily  inhibited  than  any  other. 
Practically  no  one,  when  assured  that  if  he 
takes  a  pinch  of  snufE  or  pepper  he  will  be 
unable  to  sneeze,  can  do  so. 

Later  on  any  voluntary  movement  can  be 
inhibited,  and  in  the  still  deeper  states  the 
subject  can  be  compelled  to  initiate  voluntary 
movements.  One  phenomenon,  contracture, 
can  usually  be  evolved  at  a  very  early  stage, 
the  limbs  becoming  rigid  when  stroked,  with 
an  accompanying  suggestion  of  stiffness. 

As  hypnosis  deepens,  other  functions  can  be 
influenced.  Loss  of  memory  for  particular  facts 
{e.g.  the  subject's  own  name)  and  local  analgesia 
or  anaesthesia  may  be  induced.  In  many 
subjects  the  action  of  the  bowels  may  be  pro- 
foundly influenced,  especially  in  the  deepest 
stage  (somnambulism),  and  a  suggestion  may 
cause  evacuation;  vomiting,  too,  can  be  sug- 
gested. Excessive  salivation  can  often  be 
obtained  even  in  quite  early  stages,  and  local 
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sweating — the   latter  generally  in  still  deeper 
hypnosis. 

For  practical  purposes  we  may  distinguish 
the  deeper  stage  (somnambuHsm)  from  the 
hghter  by  the  fact  that  the  subject  when 
awakened  from  somnambulism  forgets  all  that 
has  passed  while  he  was  in  that  particular  stage, 
and  that,  if  somnambulism  be  reinduced,  he  can 
again  recall  the  experiences  of  his  previous 
sleeps. 

But  the  onset  of  somnambulism  is  also  marked 
by  an  almost  total  loss  of  spontaneity.  The 
subject  of  experiment  initiates  no  movement 
for  himself,  but  rapidly  carries  out  any  sugges- 
tion, afterwards  remaining  practically  motion- 
less. If  asked  what  he  is  thinking  of,  he  usually 
answers  "  Nothing."  Hallucinations  of  almost 
every  kind,  visual,  auditory,  tactile,  etc.,  as  well 
as  anaesthesia,  can  be  readily  evolved  in  this  stage. 

The  most  practically  important  phenomenon 
of  somnambulism  is  the  possibihty  of  enforc- 
ing post-hypnotic  suggestion.  A  post-hj^notic 
suggestion  is  one  which  is  to  be  carried  out  after 
the  subject  is  awakened,  generally  at  some 
definite  moment  or  at  the  time  of  some  particu- 
lar occurrence.  These  suggestions  in  many 
cases  are  quite  faithfully  fulfilled,  although  the 
subject  is  altogether  unaware  of  the  suggestion 
and  has  no  idea  that  he  is  acting  under  its 
influence. 

So  far  no  satisfactory  explanation  of  the 
phenomenon  has  been  advanced.  On  the 
physiological  side  the  theory  of  dissociation 
appears  to  be  the  best  as  yet  proposed.  It 
supposes  that  the  resistances  in  the  various 
neurones  to  the  flow  of  neurokyme  is  in- 
creased or  diminished  during  hypnosis,  but  the 
theory  is  from  its  very  nature  almost  entirely 
specidative.  As  to  the  psj'^chological  side, 
various  theories  have  been  advanced.  The  best- 
known  theory  assumes  that  during  hypnosis 
disintegration  of  consciousness  takes  place, 
the  total  consciousness  being  spht  into  two, 
the  waking  or  primary  consciousness,  and  the 
secondary  or  subconsciousness  (the  conscious- 
ness present  during  somnambulism).  It  is  the 
subconsciousness  alone  which  is  supposed  to 
be  affected  by  suggestion.  Others  are  opposed 
to  this  idea.  Munsterberg  supposes  that 
hypnosis  is  really  due  to  a  change  of  atten- 
tion— ^which  becomes  fixed  entirely  on  the 
hypnotist.  To  this,  as  to  every  other  theory 
so  far  advanced,  there  are  grave  objections,  and 
the  problem  must  still  be  regarded  as  far 
from  completely  solved. 
279 
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INDUCTION  OF  HYPNOSIS 


For  the  induction  of  hypnosis  certain  con- 
ditions are  necessary,  which  have  been 
admirably  summed  up  by  Sidis. 

They  are:  (1)  fixation  of  attention;  (2) 
monotony;  (3)  limitation  of  voluntary  move- 
ments ;  (4)  limitation  of  the  field  of  conscious- 
ness; (5)  inhibition  {i.e.  the  inhibition  of  all 
extraneous  ideas).  Of  all  these  conditions  the 
one  essential  is  the  fourth — the  rest  being 
necessary  to  secure  it. 

It  is  not  difficult  to  devise  a  number  of 
methods  based  on  these  principles,  but  it  is 
important  to  remember  that  it  may  take  many 
trials  before  a  patient  can  be  habituated  to 
conform  to  them. 

The  induction  of  hypnosis,  then,  depends 
entirely  on  a  successful  training  of  the  subject. 
The  condition  ■\\hich  patients  find  the  most  diffi- 
cult to  secure  is  inhibition,  that  is,  the  exclusion 
of  all  thoughts  and  ideas  except  those  on  which 
the  attention  is  fixed.  A  simple  plan  is  to 
direct  the  patient  to  gaze  at  a  small  bright 
object  for  a  short  time,  on  Avhich  he  must  fix  his 
attention,  at  the  same  time  making  repeated 
suggestions  that  his  eyes  are  becoming  heavier 
and  closing.  Generally  this  succeeds  very  well, 
the  eyes  often  closmg  in  less  than  a  minute, 
\Mien  the  eyes  are  sealed  a  suggestion  that  they 
cannot  be  opened  is  almost  always  successful. 
Repeated  suggestion  of  sleep,  the  patient  lying 
with  the  eyes  shut,  will  often  induce  the  state. 

It  is  to  be  noted  that  in  most  patients  very 
light  hypnosis  can  be  at  first  induced.  In  only 
about  fifteen  to  twenty  per  cent,  can  somnam- 
bulism ever  be  induced  at  all. 

The  most  important  method  of  inducing 
suggestibility  other  than  hypnotism  is  the 
production  of  the  so-called  hypnoidal  state  of 
Sidis.  This  is  the  condition  between  sleeping 
and  waking  through  which  ev^ery  one  passes  as 
he  falls  asleep  or  wakes.  There  is  no  doubt  that 
suggestibility  is  increased  in  this  condition, 
though  perhaps  not  to  the  same  extent  as  in 
hypnosis.  After  all,  the  condition  is  extremely 
transient,  the  patient  either  almost  immediately 
falling  asleep  or  oscillating  between  the  waking 
and  hj-pnoidal  states.  This  phase  is  readily 
induced  by  any  means  that  Avill  bring  on  natural 
sleep.  The  patient  lies  with  closed  eyes  in  a 
darkened  room,  and  a  monotonous  sound,  such 
as  the  beating  of  a  metronome,  the  ticking  of  a 
watch,  or  the  sound  of  running  water,  or  even 
of  monotonous  speaking,  will  generally  suffice 
to  brmg  it  about.  The  breathing  becomes 
slightly  irregular,  and  the  patient  resents  any 
attempt  to  move  the  limbs.  Therapeutic  sug- 
gestions given  during  the  hypnoidal  state  have 
been  found  most  successful. 

Dr.  BramweU's  method  of  giving  suggestions 
in  a  monotonous  tone  of  voice,  while  the  patient 
lies  quiet,  trying  to  attend,  not  to  the  operator, 


but  to  some  restful  train  of  thought,  depends 
for  its  success  on  the  occurrence  of  the  hypnoidal 
state. 

Dubois  has  advocated  suggestion  without 
hjrpnosis — under  the  name  of  persuasion.  The 
method  consists  roughly  in  reassuring  the 
patient  that  he  will  get  well,  and  in  insisting 
that  he  shall  always  make  such  suggestions  to 
himself.  But  it  is  applicable  only  to  patients 
who  can  be  convinced  by  argument,  and  who 
can  carry  out  the  necessary  mental  discipline 
required. 

In  treating  cases  by  suggestion  the  lightest 
possible  hypnosis  is  often  sufficient.  Many 
patients  are  as  suggestible  in  the  light  states  as 
others  are  in  deep  hypnosis.  In  the  hypnoidal 
state  there  is,  of  course,  no  distmction  between 
light  and  deep  stages,  the  condition  being  a 
state  complete  in  itseh. 

The  therapeutic  use  of  suggestion  is  not 
confined  to  purely  mental  disorders.  Other 
affections,  such  as  constipation,  dysmenorrhoea, 
metrorrhagia,  amenorrhoea,  hjrperhydrosis,  etc., 

I  have  been  successfully  treated  by  its  means. 
It  is  also  useful  in  the  treatment  of  symptoms 
arising  in  complaints  which  cannot  be  directl}^ 
touched  by  it.  Thus  pain  can  often  be  dimin- 
ished and  the  mental  condition  improved. 
But  it  has  been  more  specially  applied  to  certain 
functional  conditions.  Forel  gives  the  folloAving 
list : — Spontaneous  somnambuHsm ;  pains  of  all 
descriptions ;  insomnia ;  functional  paralysis 
and  contractures ;  organic  paralysis  and  con- 
tractures (as  palliative  means) ;  chlorosis ; 
disturbances  of  menstruation  (metrorrhagia  and 
amenorrhoea) ;  loss  of  appetite  and  aU  nervous  di- 
gestive disturbances ;  constipation  and  diarrhoea 

I   (provided  that  the  latter  does  not  depend  on 

'  catarrh  or  fermentation),  gastric  and  in- 
testinal dyspepsia  (including  pseudo-dilatation) ; 
psychical  impotence,  nocturnal  emission,  mas- 
turbation, perverted  sexual  appetite,  and  the 
like ;  alcoholism  and  morphinism  (only  by  the 

I  suggestion  of  total  abstinence) ;  chronic  muscular 

j  and  arthritic  rheumatism,  lumbago;  the  so- 
called  neurasthenic  disturbances ;  stammering, 
nervous  disturbances  of  vision,  blepharospasm; 
pavor  nocturnus  of  children ;  sickness  and  sea- 
sickness, and  the  vomiting  of  pregnancy; 
enuresis  nocturna ;  chorea  ;  nervous  attacks  of 
coughing ;  hysterical  attacks  of  all  kinds ;  bad 

'  habits  of  all  kinds.  All  hypochondriacal  par- 
sesthesias,  irritable  weaknesses,  conceptions  of 
impulse    and   the   like,    are    more    difficult   to 

j  influence. 

Many  other  complaints  have  been  mentioned 

j  as  favourable  for  suggestive  treatment,  but  the 
above  list  gives  a  fair  indication  of  the  general 
scope  of  cases  suitable  for  hypnotic  treatment. 
A  few  of  the  more  usual,  more  important 
conditions  are  here  mentioned. 
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Insomnia. — In  cases  of  "  acute  "  insomnia, 
where  it  is  necessary  to  produce  deep  sleep 
immediately,  in  the  course  of  an  illness,  in  a 
patient  who  has  never  been  previously  hypno- 
tized, hypnotism  is  generally  of  no  avail  what- 
ever. It  is  not  suitable  for  emergency  cases  of 
insomnia.  But  in  chronic  cases  the  results  are 
good.  A  regular  course  of  suggestive  treatment 
is  generally  necessary,  though  in  some  cases  a 
single  h3^pnotization  may  be  sufficient.  In- 
somnia patients  are,  however,  often  difficult  to 
hypnotize. 

Drug  Habits. — Chronic  alcoholism  is  a  disease 
in  which  suggestion  is  perhaps  more  successful 
than  in  any  other.  Whatever  treatment  is 
adopted  in  these  cases,  whether  by  confinement 
in  a  home  or  by  means  of  suggestion,  all  that 
can  be  done  is  to  induce  the  patient  to  determine 
to  remain  a  total  abstainer,  and  to  give  him 
power  to  do  so.  The  resolution  must  in  all 
cases  come  from  the  patient  himself. 

By  suggestion,  however,  we  can  (1)  prevent 
craving ;  (2)  strengthen  the  patient's  will- 
power and  self-control;  (3)  sometimes  create 
an  active  dishke  for  alcohol. 

However  deeply  the  patient  can  be  hypnotized 
no  good  result  will  accrue  unless  he  has  deter- 
mined to  try  to  be  an  abstainer. 

Suggestions  should  be  made  also  to  counteract 
as  far  as  possible  any  known  definite  existing 
cause  for  the  attacks.  Such  causes  are  over- 
exertion, mental  overstrain  and  worry,  and 
in  women,  not  infrequently,  menstruation. 
Special  suggestions  against  the  advent  of 
craving  when  the  peculiar  exciting  conditions 
recur  are  of  great  importance.  In  women  it 
sometimes  happens  that  menstruation  is  much 
prolonged,  and  that  it  is  only  at  the  periods 
that  cravings  are  dominant.  It  is  sometimes 
possible  not  only  to  compel  the  absence  of 
craving  during  the  periods,  but  also  to  fix  the 
date  of  their  onset,  and  even  of  their  duration, 
by  suggestion.  Thus  irregular  periods  lastmg, 
say,  ten  days,  are  converted  into  regular  periods 
lasting  three  or  four  days. 

In  all  cases  of  dipsomania  it  is  advisable,  if 
circumstances  permit,  to  see  the  patient  at 
long  intervals,  after  the  cure  is  apparently 
complete,  for  an  inde&iite  time. 

The  results  are  exceedingly  good,  but  the 
prognosis  depends  largely  on  the  brain  condition 
of  the  patient.  Patients  who  have  suft'ered 
from  severe  head  injury,  or  whose  brain  is 
obviously  damaged  by  prolonged  alcoholism, 
syphilis,  or  other  causes,  cannot  as  a  rule  be 
made  into  permanent  abstainers.  But  the 
attacks,  when  they  come,  can  often  be  cut 
short  and  the  patient  again  started  on  a 
comparatively  long  interval  of  immunity. 

With  regard  to  other  drugs  the  results  are  not 
so  encouraging.  Morphinism  can  sometimes 
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be  permanently  cured ,  but  more  often  the  cure 
is  a  temporary  one.  In  cocainism  the  results 
are  very  discouraging. 

Sexual  Impotence  in  the  male,  if  of  psychical 
origin,  can  often  be  completely  cured,  even  after 
a  duration  of  years.  The  "idea  causing  the 
impotence  should  be  sought  for  and  counteracted 
by  suggestion;  sometimes  psycho-analysis 
must  be  employed  in  order  to  discover  the  idea 
which  produces  the  condition.  Often,  however, 
even  if  the  idea  be  not  discovered,  direct  sugges- 
tions against  impotence  are  sufficient. 

Sexual  feeling  in  the  female  may  sometimes 
be  restored  or  awakened.  Primary  vaginismus 
often  yields  very  readily,  though  as  a  rule 
incurable  by  any  other  means. 

With  regard  to  bad  sexual  habits  in  young 
children  who  are  not  fully  sexually  developed, 
masturbation  is  generally  readily  checked,  often 
ceasmg  after  the  first  treatment,  even  though 
the  habits  are  of  some  years'  standing. 

In  fully  developed  adults  the  cure  is  much 
slower  and  more  difficult — though  in  general 
the  trouble  is  enormously  diminished,  and  often 
cured  if  sufficient  patience  be  exercised.  But 
as  a  rule  many  sittings  are  required  for  its 
complete  removal. 

It  is  unnecessary  to  say  much  of  the  graver 
forms  of  sexual  perversion.  Every  such  patient 
who  really  wishes  to  be  cured  should  be  treated 
by  suggestion — no  other  method  of  treatment 
is  of  the  slightest  avail — and  many  can  be 
permanently  cured  by  its  means. 

Disorders  of  Menstruation. — Dysmenorrhoea  of 
the  so-called  spasmodic  type  often  yields  readily. 

Prolonged  menstruation,  too,  can  in  many 
cases  be  successfully  treated.  In  some  cases, 
as  stated  above,  the  duration  of  the  period  can 
be  exactly  arranged.  But  occasionally,  even 
if  the  patients  can  be  deeply  hypnotized,  the 
suggestion  has  no  effect. 

Hysteria  and  Allied  Conditions.  —  Whilst  in 
many  the  symptoms  of  hysteria  disappear 
under  suggestion,  in  others  suggestion  alone  is 
singularly  unsuccessful.  These  cases  are  best 
treated  by  a  process  of  psycho-analysis,  either 
by  itself,  or  in  combination  with  suggestion. 
In  neurasthenia  also  psycho-analysis  will  often 
relieve  the  symptoms  when  other  methods  fail. 

In  hysteria  there  is  often  considerable 
difficulty  in  inducing  hypnosis  of  even  the 
slightest  degree.  Hysterics  are  frequently  ex- 
tremely self-suggestive — a  condition  always 
unfavourable  to  hypnosis.  It  is  in  these  un- 
hypnotizable  cases  that  psycho-analysis,  as 
elaborated  by  Freud,  is  so  successful.  But  the 
method  is  not  only  difficult  but  very  tedious. 
The  treatment  may  have  to  be  carried  on  for 
months  or  even  years.  It  is  therefore  practically 
inapplicable  except  to  a  very  limited  number 
of    patients.      Psycho-analysis,     first    brought 
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forward  by  Freud  of  Vienna,  consists  in  an 
attempt  to  discover  the  idea  or  ideas  repre- 
sented by  the  sjTnptoms  of  hysteria.  These 
ideas  do  not  exist  in  the  ordinary  waking 
consciousness.  They  are  always  due  to  some 
painful  impression  afterwards  suppressed  from 
memory,  and,  according  to  Freud,  always 
have  a  sexual  basis.  Hysterical  pain  is  a  con- 
version of  unbearable  mental  anguish  into  the 
more  tolerable  physical  pain,  and  may  often  be 
definitely  traced  to  some  accidental  pain  at  the 
time  of  the  original  impression.  Thus  a  case 
of  acute  hysterical  pain  in  the  face,  of  five  years' 
duration,  was  found  to  be  due  to  the  fact  that 
the  patient  had  five  years  previously  learned 
that  the  man  she  loved  was  engaged  to  another, 
and  it  happened  that  at  the  moment  of  receiving 
the  news  she  was  suffering  from  shght  toothache. 

Paralysis  may  be  induced  in  the  same  way. 
For  example,  a  girl  had  her  arm  hanging  over 
the  back  of  a  chair,  and  went  to  sleep.  At 
this  moment  the  painful  event  occurred,  and 
she  was  aftenvards  attacked  with  hysterical 
paralysis  of  the  arm. 

Often  the  mere  discovery  of  the  original  idea, 
and  the  bringing  it  to  the  consciousness  of  the 
sufferer,  will  cure  these  patients  ;  but  suggestion 
may  help  considerably  when  the  morbid  idea 
has  once  been  discovered.  The  methods  of 
psycho-anal3'sis  do  not  come  wdthin  the  scope 
of  this  article,  but  they  may  often  be  advantage- 
ously combined  with  hypnotic  suggestion. 

In  cases  of  insanity  the  successes  are  not  so 
far  very  encouraging,  at  least  in  this  country, 
though  Freud  makes  claim  to  have  obtained 
better  results.  But  it  seems  probable  that 
psycho-analysis  may  succeed  in  many  cases 
where  suggestion  fails  when  used  alone. 

Melancholia  has  been  successfully  treated  by 
suggestion,  and  also  some  cases  of  imperative 
ideas  and  of  iolie  de  doute.  But  the  results  of 
treatment  cannot  be  foretold  in  any  given  case. 
Cases  of  obsession,  such  as  the  various  phobias, 
of  ^^■hich  claustrophobia,  agoraphobia  and  train 
phobia  are  the  most  common,  are  often  benefited 
by  suggestion.  It  is  sometimes  possible  to  cure 
these  cases  by  psycho-analysis  combined  with 
suggestion  when  the  latter  fails  by  itself. 

Thus  a  lady  was  unable  to  go  out  alone  in 
the  street  without  an  attack  of  extreme  terror, 
though  she  did  not  know  what  she  feared. 
Suggestion  failed  to  remove  this ;  but  psycho- 
analysis not  only  showed  that  what  she  dreaded 
was  that  she  would  be  suddenly  seized  with 
insaiiity  and  hurried  off  to  an  asylum,  but 
discovered  the  origin  of  the  dread.  Suggestions 
directed  against  this  delusion  resulted  in  an 
immediate  cure,  and  she  could  walk  out  by 
herself  without  fear. 

Other  Affections  (not  Definitely  Mental  in 
Origin). — Constipation    can    verj^    often    be  re- 


He  ved,  and  often  permanently  cured.  The 
suggestion  should  be  made  that  the  bowels  will 
act  at  a  certain  specified  hour.  If  a  daily 
evacuation  cannot  be  obtained,  it  is  sometimes 
possible  to  cause  action  every  second  or  third 
day.  Even  the  hour  can  be  fixed  exactly.  As 
mentioned  before,  menstruation  can  often  be 
regulated  both  as  to  time  and  duration,  and  the 
pain  of  spasmodic  dysmenorrhoea  relieved. 

Chorea,  even  of  long  standing,  may  yield 
almost  immediately. 

Cases  of  eczema,  presumably  of  nervous  origin, 
are  reported  to  have  been  completely  cured  by 
suggestion  after  other  means  have  failed. 
Nocturnal  enuresis  often  jdelds  to  suggestion, 
but  in  many  instances  is  quite  untouched  by  it. 
Only  a  trial  can  determine  whether  these  cases 
are  suitable  for  treatment.  Suggestion  should 
be  made  that  the  child  should  always  wake 
before  passing  water,  but  the  enuresis  often 
happens  in  such  deep  sleep  that  he  is  quite 
unconscious  of  it,  and  so  does  not  respond. 

Stammering. — The  most  favourable  results 
are  obtained  in  young  persons  of  fifteen  years 
of  age  or  under,  but  success  is  often  attained  in 
adults.  In  these  cases  it  is  well  to  make  the 
patient  employ  self-suggestion,  in  addition  to 
the  suggestion  of  the  physician. 

In  chlorosis  the  effect  of  the  hypnotic  sleep 
alone,  without  any  definite  suggestion,  is  said 
to  have  been  productive  of  good  results. 
Forel  states  that  the  results  are  "  extremely 
favourable." 

Asthma. — Asthma,  at  any  rate  of  the  spas- 
modic variety,  is  very  easily  relieved  during 
the  attack,  and  onsets  can  in  many  cases  be 
repelled  almost  permanently. 

Sea-Sickness. — Sea-sickness  is  very  amenable 
to  treatment,  and  may  be  prevented  from 
occurring  during  even  a  long  voyage  by  a 
suggestion  made  before  the  start. 

The  vomiting  of  pregnancy  is  also  said  to  be 
relieved.  The  anaesthesia  produced  by  sugges- 
tion has  often  been  put  to  practical  use.  Esdaile 
used  it  in  India  for  major  operations  ;  and  it 
has  been  successfully  used  in  recent  years  for 
that  purpose.  But  as  a  rule  the  patient  must 
have  had  some  previous  hypnotic  training,  and 
the  introduction  of  anaesthetics  has  provided  a 
far  more  satisfactory  substitute.  But  it  is  still 
useful  for  the  removal  of  pain,  such  as  head- 
ache or  neuralgia,  and  is,  I  think,  especially 
suitable  for  confinement  cases. 

For  surgical  procedures  the  deep  state  of 
somnambulism  is  generally  required — a  con- 
dition obtainable  in  comparatively  few  (sixteen 
per  cent.). 

The  dangers  of  hypnotism  are  very  few. 
Braid's  method,  if  often  used  on  a  patient,  may 
result  in  spontaneous  catalepsy,  and  for  this 
reason  should  be  avoided.     Increased  suggesti- 
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bility  to  others  than  the  physician  can  be  readily 
prevented  by  the  suggestion  that  only  he  can 
induce  hypnosis.  It  is  not  ad\'isable  for  a 
patient  to  be  hj^notized  by  two  different  people 
in  immediate  succession,  unless  suggestions 
have  been  made  by  the  first  hj-pnotist  that  the 
subject  can  be  hj'pnotized  and  also  awakened  by 
the  second.  Otherwise  there  is  sometimes  a 
temporary  difficulty  in  awakening  him  if  he 
happen  to  pass  into  somnambulism. 

H.  E.  W. 

BIER'S    HYPER^MIC   TREATMENT 

The  two  forms  of  congestion  applicable  in 
treatment  are  described  respectively  as  passive 
or  venous  hyperaemia  and  active  or  arterial. 
Passive  hyperaemia  is  the  form  for  which  there 
is  most  scope  in  surgical  affections.  It  is  induced 
either  by  means  of  an  elastic  bandage  or  by  the 
application  of  a  suction  cup,  and  is  of  special 
value  in  the  treatment  of  sepsis  and  of  many 
forms  of  inflammation  both  acute  and  chronic, 
including  tuberculosis  in  the  limbs.  Active 
hyperaemia  is  best  produced  by  means  of  hot  air, 
and  as  its  main  effects  are  stimulation  of  the 
circulation  and  increase  of  absorption  from  the 
tissues  it  is  used  almost  entirely  for  chronic  and 
non-infective  conditions. 

Previous  to  Bier's  work  in  1891,  congestion 
pure  and  simple  was  rarely  employed.  It  had 
been  used  for  delayed  union  in  fractures, 
but  Bier  was  the  first  to  induce  passive 
congestion  by  the  bandage  both  for  acute  and 
chronic  infections  and  to  use  hot  air  for  treat- 
ment by  active  hyperaemia.  Cupping  had  been 
used  b}^  the  ancients  and  in  modern  times, 
but  chiefly  for  poisoned  ^vounds  or  for  deep 
inflammations,  under  the  impression  that  it 
acted  as  an  antiphlogistic ;  in  this  method  of 
treatment  also  we  are  indebted  to  Bier  and 
to  his  assistant  KJapp  for  elaborating  the 
technique  and  for  defining  the  indications,  as 
well  as  for  explaining  its  action  on  rational 
lines. 

The  theoretical  grounds  for  treatment  by 
passive  congestion  rest  upon  the  modern  con- 
ception of  inflammation  as  a  beneficent  process. 
The  principal  changes  in  inflammation  are 
hyperaemia,  and  slowing  of  the  blood  stream, 
with  lymph  exudation  and  emigration  of  leu- 
cocytes whereby  infection  is  resisted  and  a 
natural  cure  accomplished.  The  object  of  passive 
congestion,  therefore,  is  to  increase  the  natural 
reaction  of  the  tissues. 

To  obtain  uniform  success  with  hyperaemia 
strict  attention  is  necessary  to  the  details  of 
treatment  and  to  the  indications  for  or  against 
its  use.  Bier's  first  attempts  at  treatment  by 
passive  congestion  were  in  cases  of  tuberculosis 
of  the  bones  and  joints,  and  it  is  instructive  to 


note  that  he  recorded  poor  results  until  hispresent 
technique  was  evolved.  In  the  case  of  suction 
cups  also,  the  results  were  indifferent,  and  in  fact 
Bier  practically  gave  up  their  use  till  the  tech- 
nique was  modified  and  improved  by  Klapp. 

Passive  Hyperaemia  by  the  Elastic  Bandage. — 
The  limbs  are  particularly  suited  for  this  method, 
but  it  can  also  be  employed  for  the  head  and 
scrotum.  It  is  best  to  apply  the  bandage  well 
on  the  proximal  side  of  the  lesion  and  to  shift 
the  site  if  possible  each  time  it  is  applied. 

Technique  for  the  Limbs.  For  the  upper 
Limb  the  bandage  is  placed  around  the  upper 
arm,  but  a  special  method  is  necessary  for  the 
shoulder. 

In  the  case  of  the  lower  limb  the  bandage  is 
always  applied  around  the  thigh  which,  like 
the  upper  arm,  allows  of  the  most  uniform 
compression  of  the  veins ;  the  hip  joint  cannot 
be  satisfactorily  treated. 

A  thin  rubber  bandage,  two  and  a  half  inches 
in  width  and  of  sufficient  length  to  surround  the 
limb  six  to  eight  times,  is  applied  over  a  layer 
of  lint,  the  turns  overlapping  so  that  the  pressure 
is  distributed ;  the  last  turn  is  fixed  by  tying 
tapes  stitched  to  the  end  of  the  bandage. 
When  correctly  applied  there  should  be  some 
fullness  of  the  superficial  veins  below  and  the 
part  should  appear  distinctly  congested  and  of 
a  slightly  bluish  or  bluish-red  colour;  at  the 
same  time  the  pulse  beyond  must  not  be  dimin- 
ished in  volume. 

In  a  suitable  case,  when  the  bandage  is 
properly  applied,  pain  should  be  relieved  and 
any  increase  of  pain  points  to  the  bandage 
being  too  tight  or  suggests  the  presence  of  pus 
requiring  incision. 

Apart  from  the  subjective  symptoms  tight- 
ness of  the  elastic  bandage  produces  other 
easily  recognizable  signs ;  obvious  danger 
signals  are  a  rapidly  developing  cyanosis,  the 
appearance  of  reddish  blotches  or  of  small 
haemorrhagic  spots  in  the  skin,  or  diminution 
of  the  pulse  with  the  part  becoming  cold  to 
the  touch.  The  temperature  of  the  hyperaemic 
zone  should  never  be  lowered ;  in  acute  cases 
the  congested  part  should  actually  feel  warmer 
than  before,  but  in  chronic  cases  little  or  no 
elevation  of  temperature  will  occur.  After 
the  bandage  has  been  on  for  a  few  hours  a  certain 
amount  of  oedema  appears  and  the  superficial 
veins  become  less  conspicuous,  the  amount  of 
swelling  being  proportional  to  the  acuteness 
of  the  condition.  At  the  end  of  twenty  hours 
the  circumference  of  the  limb  is  often  increased 
by  more  than  one  inch. 

Technique  for  the  Shoulder.  Bier  recommends 
that  a  strong  piece  of  rubber  tubing  should  be 
passed  across  the  axilla  and  fixed,  well  padded, 
above  the  shoulder.  To  prevent  slipping  of  the 
tubing  a  handkerchief  is  passed  through  the 
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upper  part  of  the  loop  and  tied  around  the 
patient's  neck,  and,  to  ensure  that  the  Mhole 
shoulder  is  congested,  the  tubing  in  front  and 
behind  is  pulled  towards  the  middle  line  by  two 
pieces  of  bandage  which  are  tied  together  in 
the  opposite  axilla.  It  is  impossible  to  continue 
the  above  treatment  for  more  than  a  few  hours 
daily  as  the  position  of  the  tubing  cannot  be 
changed.  Proper  adjustment  is  difficult  and 
the  tubing  is  apt  to  prove  irksome.  For  these 
reasons  the  method  is  not  so  valuable  here  as  in 
other  situations. 

Technique  for  the  Head.  An  elastic  bandage 
one  and  a  quarter  inches  in  width  is  applied 
around  the  neck  low  down  and  tightly  enough 
to  produce  a  slight  congestion  of  the  face,  but 
without  causing  the  patient  any  discomfort. 
The  presence  of  arterio-sclerosis  and  heightened 
blood  pressure  must  be  considered  a  contra- 
indication. If  the  patient  lies  down  it  may  be 
necessary  to  loosen  the  bandage  slightly  to 
avoid  discomfort. 

Technique  for  the  Scrotum  and  Testicles.  Two 
or  tliree  turns  of  tubing  or  of  a  narrow  rubber 
band  are  made  over  lint  around  the  root  of  the 
scrotum  above  the  testicles.  Although  only 
one  side  is  affected  a  better  congestion  is 
obtained  by  including  both  testicles. 

The  Treatment  of  Pyogenic  Infections  by  the 
Congestion  Bandage. — Suitable  conditions  are 
septic  wounds,  lymphangitis,  cellulitis,  bursitis, 
whitlow,  gonorrhoeal  and  pyogenic  joint  affec- 
tions, acute  osteomyeUtis  and  epididymitis. 

In  all  of  these  conditions  striking  results  are 
seen  when  the  treatment  is  begun  early,  and 
passive  congestion  has  great  value  as  a  prophy- 
lactic in  infected  wounds. 

Duration  of  Application.  For  acute  infections 
tlie  bandage  is  worn  for  twenty  to  twenty-two 
hours  daily.  It  is  advisable  to  keep  the  patient 
under  observation  for  half  an  hour  after  the 
application  of  the  bandage  to  ascertain  that  it 
is  not  too  tight.  The  patient  also  must  under- 
stand that  the  bandage  is  at  once  to  be  removed 
should  the  pain  increase  or  the  limb  become 
numb  or  cold.  In  any  case  the  bandage  is 
taken  off  two  to  four  hours  before  the  next 
application.  Whilst  the  bandage  is  oft"  the 
oedema  sliould  in  great  part  disappear,  assisted 
if  necessary  by  elevation  of  the  limb. 

As  the  condition  improves  reaction  diminishes 
and  the  intervals  should  be  lengthened. 

Relief  of  Pain.  In  favourable  cases  relief 
of  pain  may  be  noticed  within  half  an  hour. 
The  greater  the  capacity  of  the  part  to  swell 
the  greater  is  the  relief,  but  if  the  tissues  are 
already  swollen  and  tense,  passive  congestion 
will  only  increase  the  pain  and  embarrass  the 
circulation  unless  tension  is  relieved  by  an 
incision.  An  explanation  of  this  anaesthetic 
action  is  that,    by  increasing  the   amount   of 


serum  in  the  tissues,  the  nerve  endings  are  sepa- 
rated and  the  toxins  diluted.  Increase  of  pain 
following  the  application  of  the  bandage  means 
either  faulty  technique  or  the  presence  of  pus. 

General  Condition  and  Temperature.  When 
the  bandage  is  worn  for  several  hours  toxic 
absorption  is  diminished.  In  a  short  time  the 
patient  may  feel  a  distinct  improvement  and 
the  temperature  generally  falls. 

After  the  removal  of  the  bandage  there  may 
be  a  rise  of  temperature  due  to  the  increased 
absorption  of  bacterial  products. 

Treatment  of  Suppuration.  The  presence  of 
pus  demands  immediate  incision.  Much  smaller 
incisions  will  usually  suffice  when  passive 
congestion  is  employed.  The  advantages  are 
obvious  :  healing  is  quicker,  the  scars  are  less 
disfiguring  and  the  function  of  the  part,  as 
in  the  case  of  tendon  sheaths,  can  be  better 
preserved. 

No  general  rule  can  be  given  as  to  the  size 
of  incisions,  as  each  case  must  be  judged  on  its 
merits.  If  any  doubt  exists  it  is  safer  to  make 
a  large  incision.  If  the  surrounding  tissues 
are  not  much  infiltrated,  and  if  there  is  little 
tension  after  the  pus  is  evacuated,  the  incision 
may  be  kept  small,  otherwise  a  large  one  is 
better. 

At  first  the  amount  of  pus  is  increased  cliiefly 
by  the  freer  flow  of  serum,  the  discharge  be- 
coming less  turbid,  then  purely  serous,  and 
as  the  inflammation  subsides  the  wound  rapidly 
dries  up. 

Drainage.  One  effect  of  passive  congestion 
is  to  increase  the  flow  of  serum  from  open 
surfaces  and  thus  to  improve  the  natural 
drainage.  It  is  often  possible,  therefore,  to 
do  without  a  tube ;  but  if  there  is  any  chance 
of  the  wound  closing  or  of  the  discharge  not 
draining  away  some  form  of  drain  must  be  used. 

A  small  piece  of  dental  rubber  is  often 
sufficient.  Bier  does  not  recommend  packing 
in  conjunction  with  passive  congestion. 

Dressings.  The  dressings  should  be  loosely 
applied  to  permit  of  swelling.  For  unbroken 
surfaces,  as  in  a  cellulitis  of  the  arm,  ichthyol 
in  glycerine  (ten  per  cent.)  is  suitable.  When 
there  is  much  discharge  a  copious  dry  gauze 
dressing  is  required,  but  if  the  pus  is  thick  or 
small  in  amount  a  boracic  fomentation  is  much 
more  comfortable. 

Acute  Lyynphangitis,  although  due  commonly 
to  the  streptococcus,  reacts  well  to  passive 
congestion.  It  is  essential  to  place  the  bandage 
well  above  the  level  of  the  inflamed  lymphatics. 

Erysipelas.  The  results  have  not  been  very 
striking. 

Cellulitis  and  Bursitis.  Passive  congestion 
is  particularly  useful  in  infections  of  the  pre- 
patellar and  olecranon  bursae  which  are  so 
commonly   associated   with   cellulitis   and   pus 
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formation  in  the  surrounding  tissues.  In  cases 
of  diffuse  suppuration  with  widespread  under- 
mining of  the  skin  large  incisions  are  necessary. 

Whitlow.  The  method  is  specially  useful 
in  early  cases  before  the  stage  of  suppuration 
and  in  tendon  sheath  infections.  When  the 
tendon  sheaths  have  to  be  opened  it  is  best  to 
give  the  patient  an  anaesthetic  and  to  make  the 
incisions  deliberately .  In  extensive  suppuration 
Bier  recommends  multiple  short  incisions  placed 
opposite  the  phalanges,  avoiding  the  flexures 
of  the  fingers,  so  that  when  the  sheath  is  opened 
the  tendon  does  not  spring  from  its  bed.  Pro- 
vided tension  is  reHeved  and  the  pus  evacuated, 
this  method  is  a  great  improvement  on  that  of 
free  exposure  of  the  tendons  ;  of  course  there  is 
no  object  in  limiting  the  incisions  if  the  tendons 
have  already  sloughed. 

Gonorrhceal  and  Pyogenic  Joint  Affections. 
The  acute  form  of  gonorrhceal  joint  without 
suppuration,  common  in  the  wrist,  elbow  and 
knee,  is  particularly  benefited  by  passive 
congestion.  Under  hypersemia  pain  is  much 
reHeved  and  passive  movements  to  obviate 
stiffness  are  soon  possible. 

Excellent  results  can  also  be  achieved  in  the 
early  stages  of  suppurative  forms  of  pyogenic 
joint  disease.  The  diagnosis  may  be  confirmed 
by  exploratory  puncture ;  if  the  fluid  is  serous 
it  should  be  aspirated  and  passive  congestion 
induced.  Should  pus  be  present  incision  and 
drainage  are  necessary  in  addition. 

Acute  Osteomyelitis.  Open  operation,  of  course, 
is  the  most  important  step  in  the  treatment  of 
this  condition.  These  cases  are  always  serious 
and  the  risks  of  delay  are  very  grave.  Passive 
congestion  is  valuable  in  the  earliest  stages, 
before  infection  has  gone  on  to  suppuration. 

Should  pus  be  suspected  an  incision  must  be 
made  at  once  and  passive  congestion  employed. 
With  this  addition,  according  to  Bier,  many 
cases  can  be  got  to  heal  "without  necrosis,  or 
the  latter  can  often  be  limited.  An  important 
point  in  the  technique  is  to  avoid  packing  the 
wounds,  for,  as  long  as  the  pus  has  free  exit,  it 
is  better  for  the  nutrition  of  the  bone  to  keep 
it  in  contact  with  the  soft  parts. 

Acute  Epididymitis.  The  results  in  this 
condition  are  encouraging.  Provided  that  the 
swelling  is  not  excessive  and  that  the  cord  is 
not  tender,  a  rubber  band  can  be  applied  above 
both  testicles  and  left  in  situ  for  eight  to  twelve 
hours  daily.  The  relief  of  pain  in  these  cases 
is  often  remarkable  and  within  two  or  three 
days  there  is  usually  marked  diminution  of 
swelhng  and  tenderness,  whilst  the  associated 
hydrocele  begins  to  subside.  Out  of  ten  cases 
which  I  have  treated  in  this  way,  with  the 
exception  of  two  all  induration  had  vanished 
within  three  weeks. 

The    Prophylactic    Treatment    in    Badly    Soiled 


Wounds. — The  application  of  passive  congestion 
can  be  strongly  recommended.  If  wound  in- 
fection seems  probable,  after  cleansing,  all  the 
stitches  should  be  inserted  and  tied  with  the 
exception  of  one  or  two,  which  are  left  long,  to 
be  tied  later  if  no  inflammation  appears.  The 
elastic  bandage  can  be  appHed  at  once  or  in  a 
few  hours'  time  if  there  is  much  oozing.  For 
the  first  few  days  congestion  should  be  continued 
for  twenty  hours  daily,  but  thereafter  the  period 
may  be  shortened  or  the  bandage  discarded  if 
the  case  progresses  favourably. 

The  above  technique  is  of  great  service  in  the 
conservative  treatment  of  workmen's  injuries, 
for  accidental  inoculations  of  septic  material  at 
operations  or  post-mortems,  and  for  all  doubtful 
wounds  of  the  extremities,  including  compound 
fractures.  I  have  tested  the  value  of  this 
method  of  prophylactic  treatment  in  a  series  of 
thirty-five  cases  of  recent  wounds  of  the  hand, 
with  very  favourable  results.  Injuries,  the 
result  of  severe  crushes  and  badly  contaminated 
wounds  of  several  hours'  duration,  were  selected, 
including  cases  of  compound  fractures,  exposure 
of  joint  surfaces  and  division  of  tendons  necessi- 
tating operative  interference.  To  avoid  compli- 
cating the  issue,  no  antiseptics  were  used,  the 
wounds  being  simply  washed  with  saline  and 
gross  dirt  removed.  With  two  exceptions  all 
the  cases  healed  practically  by  first  intention, 
although  in  fifteen  of  them  some  transient  signs 
of  inflammation  appeared.  These  results  sup- 
port the  contention  that  passive  congestion  is 
very  efficient  in  the  early  stages  of  inflammation. 

Passive  Hyperaemia  by  Klapp's  Suction  Cups. — 
Glass  cups  of  various  shapes  and  sizes  are 
required  to  suit  different  parts  of  the  body. 
The  vacuum  is  produced  either  by  a  rubber 
ball  connected  by  tubing  to  the  cup,  or  by  a 
suction  pump,  which  is  more  convenient  for 
the  larger  cups.  The  edges  of  the  cup  are  dried 
and  smeared  with  vaseline,  and  should  fit  the 
part  closely  without  requiring  much  pressure. 

As  the  air  is  exhausted  the  area  encircled 
by  the  cup  becomes  congested  and  gradually 
I  sweUs,  projecting  into  the  cup  which  adheres 
j  by  atmospheric  pressure.  During  the  pro- 
duction of  the  vacuum  there  is  first  a  comforting 
sensation  of  warmth,  then  a  feeling  of  tightness 
and  fuUness,  and  finally,  if  the  suction  is  con- 
tinued, there  is  intense  pain,  especially  in  the 
presence  of  inflammation.  Suction  should 
always  stop  short  of  causing  pain.  When  it 
is  overdone,  in  addition  to  pain,  the  skin  be- 
comes cyanosed,  the  tissues  are  engorged  and 
haemorrhages  with  stasis  of  the  circulation  may 
occur.  Such  an  abuse  of  the  treatment  can  only 
do  harm. 

Short  repeated  applications  are  better  than  a 
single  prolonged  one,  the  requirements  varying 
in    different    cases.     In    most    cases    of    boils, 
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abscesses  or  sinuses  three  to  six  applications  of 
five  minutes'  duration  each  should  be  made,  with 
intervals  of  three  minutes. 

When  applied  to  healthy  skin  the  congestion 
subsides  rapidly,  but  in  the  case  of  an  inflamed 
area  the  effects  of  the  suction  remain  for  some 
time  after  the  last  application. 

Various  forms  of  large  suction  apparatus  have 
been  introduced  by  Klapp  for  congesting  differ- 
ent parts  of  the  limbs.  Of  these  the  most  useful 
is  the  one  for  the  hand  and  wrist.  A  rubber 
sleeve,  tightened  if  necessary  by  a  few  turns  of 
elastic  bandage,  serves  to  make  the  apparatus 
air-tight.  One  effect  of  suction  is  to  pull  forward 
the  hand  within  the  apparatus  so  that  if  the 
fingers  touch  the  end  they  become  gradually 
flexed.  This  action  has  to  he  avoided  in  inflam- 
matory affections,  but  has  been  made  use  of  by 
KJapp  to  increase  the  range  of  movements  in 
stiffness  of  the  fingers  or  wrists.  For  such  cases 
he  employs  an  apparatus  fitted  with  special 
pads  or  handles  so  placed  as  to  direct  the  move- 
ments of  flexion  or  extension  as  required.  In 
Bier's  cUnic  elaborate  forms  of  suction  apparatus 
on  this  principle  are  used  for  correcting  the 
deformities  of  club-foot  and  for  straightening 
contractures  of  all  kinds,  including  those  of  the 
knee  and  elbow.  In  favour  of  this  method  are 
the  graduation  of  the  movements  and  the 
sedative  effect  of  the  hypera^mia  on  the  associ- 
ated pain,  but  against  these  points  may  be  placed 
the  expense  of  the  apparatus  and  the  fact  that 
massage  and  other  forms  of  treatment  have 
proved  at  least  as  satisfactory  in  similar  cases. 

The  Treatment  of  Pyogenic  Infections  by 
Suction  Cups. — The  use  of  suction  is  confined 
to  the  treatment  of  localised  affections  such  as 
abscesses,  sinuses,  boils  and  carbuncles,  and  of 
lesions  which  are  not  conveniently  situated  for 
congestion  by  the  bandage,  and  its  eft'ect  depends 
on  the  hyperaemia  and  on  the  mechanical  with- 
drawal of  the  discharges.  Apart  from  the 
diminution  of  organisms  and  pus  cells  after 
suction  a  still  more  important  change  is  the 
increase  in  the  opsonic  content  of  the  serum 
which  is  extracted.  Wright  has  shown  that 
the  opsonic  index  of  pus  is  relatively  low.  If 
the  discharge  after  each  application  of  the  cup 
is  examined  the  opsonic  index  will  be  found  to 
rise  till  in  the  serum  from  the  last  application 
it  is  practically  the  same  as  that  of  the  blood. 

If  suction  is  used  to  withdraw  the  pus  small 
incisions  will  suffice  in  many  cases.  It  should 
be  employed  when  suppuration  is  copious  or 
tends  to  persist  after  simple  incision  and  drain- 
age. As  a  rule,  however,  suction  is  of  no  advan- 
tage if  the  abscess  is  associated  A\ith  much 
glandular  enlargement  as  in  some  cases  of 
suppurative  adenitis. 

Intra- mam  mart/  Abscess.  Suction  has  been 
much  recommended  for  abscess  of  the  breast, 


and  is  a  very  valuable  addition  to  the  treatment 
of  this  condition,  if  employed  with  discretion. 
In  a  series  of  forty  cases  of  breast  abscess, 
when  I  employed  small  incisions  and  suction, 
healing  was  complete  in  an  average  of  nineteen 
days  with  a  minimum  of  scarring  and  damage  to 
the  breast  tissue. 

A  large  cup  to  include  the  entire  breast  should 
be  used.  The  size  of  the  incisions  must  depend 
upon  the  amount  of  induration  around  the 
abscess ;  if  this  is  slight,  although  the  abscess 
may  be  large,  one  or  more  short  incisions  of 
^  to  1  cm.  are  sufficient ;  but,  if  the  abscess 
is  large  and  the  pus  thick,  or  if  there  is  much 
surrounding  bra"\vny  induration,  larger  incisions 
are  required  and  the  finger  should  be  introduced 
to  ensure  that  all  pockets  of  pus  are  drained. 
The  latter  type  of  abscess  corresponds  to  the 
severer  forms  of  staphylococcus  aureus  infection. 

Carbuncles.  The  value  of  suction  in  the 
treatment  of  carbuncles,  at  least  of  moderate 
size,  is  not  sufficiently  recognized.  It  fulfils  all. 
requirements  by  arresting  the  spread  of  the 
infection,  relieving  the  pain  and  hastening  the 
separation  of  sloughs.  In  twenty-five  cases  of 
carbuncle  which  I  treated  in  this  way  a  healthy 
granulating  surface  was  obtained  in  from  three 
to  twelve  days.  As  a  rule  a  small  incision  should 
be  made,  but  occasionally  it  may  be  dispensed 
Avith.  Cross  incisions  and  scraping  are  not 
required. 

Whitlow.  In  the  severer  forms  of  whitlow  the 
elastic  bandage  is  to  be  preferred  to  the  suction 
cup,  but  the  latter  is  better  in  chronic  cases, 
especially  for  suppuration  at  the  nail  fold  and 
for  necrosis  of  a  phalanx. 

Sinuses.  Suction  may  be  used  alone  or  in 
combination  with  the  administration  of  vaccines 
derived  from  the  organisms  in  the  discharge. 

Gonorrhoeal  Urethritis.  Suction  treatment  of 
acute  gonorrhoea  of  the  anterior  urethra  is  very 
highly  recommended  by  Miles,  who  considers 
the  method  to  be  better  and  safer  than  treatment 
by  injections. 

After  the  patient  has  micturated,  the 
apparatus,  consisting  of  a  special  glass  cylinder 
seven  inches  long  and  two  inches  in  diameter, 
is  passed  over  the  penis  and  fixed  near  its  root 
by  an  encircling  rubber  cuff.  When  suction 
is  made  the  organ  becomes  turgid,  swollen  and 
bluish  in  colour.  The  discharge  is  mechanically 
removed  and  microscopical  examination  shows 
that  phagocj'tosis  of  gonococci  is  increased. 
Pain  and  scalding  on  micturition  are  often  re- 
lieved after  the  first  application,  and  the  purulent 
discharge  ceases  as  a  rule  within  fourteen  days. 

Complications  are  very  exceptional.  In  over 
three  hundred  cases  recorded  by  Miles  acute 
epididymitis  and  gonorrhoeal  rheumatism  oc- 
curred only  twice  respectively;  in  three  cases 
there    were    buboes,    A\hilst    acute    prostatitis. 


SPECIAL  FORMS   OF  TREATMENT 


128< 


ACTIVE  HYPER.EMIC  TREATMENT 


abscess  in  the  prostate,  cj^stitis  or  periurethral 
abscess  were  not  observed. 

The  treatment  can  quite  well  be  undertaken 
by  the  patient  himself. 

The  results  in  chronic  gleet  have  been  dis- 
appointing. 

The  Treatment  of  Tuberculous  Affections  by 
Passive  Congestion. — Tuberculosis  of  the  bones, 
joints  and  tendon  sheaths  and  of  the  epididymis 
are  the  chief  lesions  suitable  for  treatment  by 
the  elastic  bandage.  The  suction  cup  is  useful 
for  tuberculous  sinuses,  and  may  be  employed 
alone  or  in  conjunction  with  the  use  of  the 
bandage ;  in  the  latter  case  the  cup  is  applied 
whilst  the  elastic  bandage  is  off.  One  thing 
that  should  be  recognized  is  that  the  treatment 
must  be  continued  over  a  long  period.  For  this 
reason  it  is  inad\asable  to  congest  the  limbs  with 
the  bandage  for  more  than  one  to  three  hours 
daily.  Longer  spells  of  congestion  if  repeated 
dail}'^  for  many  weeks  would  produce  a  chronic 
oedema,  a  condition  of  lowered  resistance  which 
in  Bier's  earlier  experience  was  found  to  lead  to 
spread  of  cold  abscesses  and  occasionally  to 
erysipelas.  If  worn  for  two  hours  daily  no 
oedema  will  be  produced  and  a  slightly  firmer 
application  of  the  bandage  may  be  made  than 
for  acute  conditions,  always  ensuring,  of  course, 
that  the  patient  has  no  discomfort.  It  is  often 
helpful  to  increase  the  congestion  by  first 
bathing  the  limb  in  hot  Avater. 

The  treatment  may  be  applied  to  all  the  joints 
of  the  limbs  \\dth  the  exception  of  the  hip  joint. 
A  certain  amount  of  movement  is  aUoA^ed  by 
Bier  in  early  cases  when  pain  is  absent,  especially 
in  joints  of  the  upper  extremity.  Complete  fixa- 
tion in  such  cases  is  avoided,  as  healing  may  be 
associated  with  a  considerable  return  of  function. 

Retention  of  movements  in  the  knee  joint 
can  scarcely  be  expected,  and  ankylosis  in  a 
good  position  should  be  the  aim.  If  pain  is 
present  in  a  joint  some  easily  removable  form 
of  fixation  apparatus  should  be  worn.  In  the 
case  of  the  lower  limb  the  patient  should  be 
treated  in  bed  for  some  time  with  extension  if 
necessary  to  relieve  starting  pains  or  to  correct 
deformity.  Later,  when  the  symptoms  have 
improved,  the  patient  is  allowed  up  with  a 
Thomas'  knee  splint  or  other  simple  form  of 
support. 

In  advanced  cases  of  tuberculous  disease, 
especially  in  poorer  class  patients,  time  may 
be  saved  by  operating  at  once.  "WTien  the 
disease  cannot  be  complete!}^  eradicated  passive 
congestion  should  be  used  in  the  after-treatment. 

If  a  cold  abscess  forms  during  the  course  of 
the  treatment  it  should  be  aspirated  and  in- 
jected with  iodoform  emulsion.  An  alternative 
procedure,  preferred  by  Bier,  is  puncture  of  the 
abscess  and  daily  application  of  the  suction  cup. 

Tuberculous    Epididymitis.     Passive    conges- 


tion is  a  valuable  addition  to  the  conservative 
treatment  of  this  condition.  The  technique  al- 
ready described  should  be  employed  for  a  period 
of  one  to  two  hours  daily.  The  treatment  is 
certainly  indicated  if  both  sides  are  affected  or 
if  one  testicle  has  already  been  removed  and 
the  remaining  one  becomes  tuberculous.  Cold 
abscesses  which  may  form  during  the  treatment 
should  be  incised  and  f^ubjected  to  suction. 

Delayed  Union  of  Fractures. — In  addition  to 
massage  passive  congestion  may  be  induced,  by 
means  of  the  elastic  bandage,  for  two  to  four 
hours  daily. 

Active  Hyperaemic  Treatment  by  means  of  Hot 
Air. — Arterial  hypersemia  stimulates  absorption 
from  the  tissues  and  for  this  reason  it  is  un- 
desirable to  use  it  for  acute  infective  processes. 

Chronic  or  non-infective  lesions  are  the  most 
suitable  for  treatment.  It  should  not  be 
employed  for  tuberculosis.  It  is  especially 
valuable  in  hastening  the  absorption  of  exudates 
or  effusions,  particularly  those  in  joints  or  tendon 
sheaths  due  to  trauma,  chronic  rheumatism  or 
rheumatoid  arthritis. 

In  these  conditions  and  also  in  many  forms  of 
neuralgia  active  hypersemia  acts  as  a  sedative 
to  pain. 

With  dry  hot  air  a  greater  degree  of  congestion 
can  be  attained  than  by  moist  forms  of  heat, 
and,  as  burning  is  prevented  by  the  cooling 
action  of  the  blood  stream  and  by  sweating,  very 
high  temperatures  can  be  borne. 

The  electric  and  radiant  heat  baths  which 
are  now  commonly  used  are  efficient  for  the 
purpose,  but  Bier's  apparatus  is  possibly  more 
generally  useful  for  practice  as  the  source  of 
heat  is  either  a  spirit  lamp  or  gas  burner,  and 
there  is,  therefore,  never  any  difficulty  in  treating 
the  patient  in  his  own  home. 

The  apparatus  which  he  uses  is  very  simple, 
and  can  be  made  quite  cheaply.  It  consists 
of  wooden  boxes  which  are  adapted  for  the 
different  parts  of  the  limbs,  such  as  the  knee, 
leg  and  foot,  shoulder,  etc. 

They  are  made  of  some  weU-seasoned  wood 
such  as  alder  or  poplar.  The  upper  half  of  the 
box  folds  back  like  a  hinged  lid  allowing  the 
limb  to  be  placed  in  position.  Surrounding 
the  opening  for  the  limb  is  a  cuff  of  felt  which 
is  lightly  fastened  around  the  limb  to  prevent 
escape  of  heat.  For  the  elbow  and  knee  a 
similar  opening  is  present  at  the  opposite  end  of 
the  box,  so  that  the  hand  or  foot  lies  outside. 

Hot  air  is  generated  by  a  spirit  lamp  or  gas 
jet  placed  below  the  funnel  end  of  a  metal 
chimney  which  passes  upward  to  open  into  the 
side  of  the  box.  Within  the  box,  opposite  the 
entrance  for  air,  is  a  small  wooden  partition  to 
prevent  the  hot  air  striking  directly  on  the 
Hmb,  which  should  also  be  covered  with  an 
asbestos  towel. 
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In  tlie  lid  of  the  box  there  are  one  or  two  small 
holes  to  allow  of  the  air  circulating  and  to 
prevent  it  becoming  laden  with  moisture. 

Through  one  of  the  holes  a  thermometer  may 
be  inserted,  but  as  a  rule  it  is  unnecessary, 
as  the  patient  can  tell  by  commencing  dis- 
comfort when  the  temperature  is  getting  too 
high. 

With  Bier's  apparatus  a  temperature  up  to 
120°  C.  may  be  borne,  and  this  can  be  regulated 
by  altering  the  flame  and  by  approximating  it 
to  or  removing  it  from  the  funnel. 

The  treatment  should  last  on  an  average  for 
half  to  one  hour  daily.  At  the  beginning  of  the 
exposure  the  heat  should  be  increased  gradually, 
and  then  kept  steadily  at  a  comfortable  temper- 
ature, which  at  the  end  should  be  allowed  to  fall 
so  that  the  transition  to  the  temperature  of  the 
room  is  not  too  sudden. 

Hot-air  Douche.  A  simple  form  of  hot-air 
douche  can  be  made  by  attaching  to  the  chimney 
already  described  a  long  metal  cylinder  Mhich 
is  either  jointed  and  flexible  or  provided  with 
a  ball-and-socket  joint.  Special  forms  of  electric 
hot-air  douche  can  also  be  obtained. 

The  douche  is  useful  for  treating  local  indura- 
tions such  as  in  the  breast  after  mastitis  or  for 
relieving  the  pain  of  sciatica  or  for  neuralgia 
elsewhere. 

Chronic  Rheumatism  and  Rheumatoid  Arthritis. 
The  value  of  hot  air  in  relieving  the  symptoms 
and  in  preventing  the  progression  of  this  con- 
dition is  well  known.  In  the  subacute  stages 
passive  congestion  is  better. 

Stiffness  of  Joints  and  Tendons.  Hot  air  is 
beneficial  for  stiffness  either  the  result  of  trauma 
or  following  septic  or  gonorrhceal  inflammation. 
The  absorption  of  effusions  into  joints  whether 
serous  or  of  blood-clot  is  also  hastened.  It  is 
advantageous  in  these  cases  to  employ  massage 
after  the  exposure  to  hot  air. 

Callous  Leg  Ulcer.  I  have  found  the  hot-air 
bath  the  quickest  method  of  dissolving  the 
callous  edge  of  a  chronic  leg  ulcer.  Such  forms 
of  ulcer  are  always  associated  with  impaired 
circulation  locall}'^  and  they  improve  very 
quickly  with  active  hypersemia.  As  the  tissues 
are  somewhat  devitalized  the  temperature  must 
not  exceed  70°  to  80°  C.  J.  M.  G. 

CLIMATOLOGY 

The  general  principles  which  underlie  the 
apphcation  of  climatology  to  therapeutic  pur- 
poses are  not  difficult  of  comprehension;  but 
the  practice  of  such  application  entails  a  wide 
acquaintance  with  locahties,  combined  with 
that  faculty  of  estimating  the  reactive  power 
of  the  individual,  which  only  experience  can 
confer.  It  nuist  be  remembered  that  an  invalid 
demands  from  a  chmatic  station  a  great  deal 


more  than  mere  climate.  He  expects  the 
accommodation  to  be  such  that  he  will  not  want 
for  the  ordinary  comforts  to  which  he  is  accus- 
tomed. He  demands  distraction  and  amuse- 
ment and  the  society  of  people  of  his  own  class, 
and  more  often  than  not  he  "wdll  regard  his 
case  as  being  insufficiently  treated  unless,  in 
addition  to  the  climate,  the  chosen  locality 
affords  some  special  therapeutic  measure  such 
as  baths  and  Avaters. 

The  question  of  stations  which  have  baths 
and  waters  to  offer  is  discussed  under  a  separate 
heading  [Spa  Treatment).  In  this  article  only 
those  places  are  noticed  which  are  prized  on 
account  of  some  special  feature  in  their  climatic 
conditions. 

The  climate  of  a  particular  locality  is  popu- 
larly spoken  of  as  being  either  bracing  or  relax- 
ing, and  the  adjectives  are  sufficiently  near  to 
accuracy  to  warrant  their  retention.  The  word 
"  sedative  "  is,  however,  preferable  to  "  re- 
laxing." 

A  bracing  climate  is  one  Avhich  promotes 
metabolism  and  leads  to  the  expenditure  of 
\atal  force.  Suitability  to  such  a  climate 
connotes  a  considerable  degree  of  reserve,  of 
recuperative  power  in  the  individual,  such  as 
can  reasonably  be  expected  only  of  com- 
paratively young  and  relatively  vigorous  people. 
A  well-constitutioned  convalescent  from  acute 
I  disease,  such  as  a  man  on  the  right  side  of  forty, 
who  has  recently  fought  a  successful  battle 
against  influenza,  pneumonia  or  even  typhoid, 
would  supply  an  example.  A  relaxing  or 
sedative  climate  has  the  opposite  effect :  it 
retards  metabohsm  and  spares  the  expenditure 
of  vital  force.  It  is  suited,  for  residence,  to 
the  very  young  and  the  very  old  and  the  con- 
stitutionally delicate.  It  offers  a  fitting  milieu 
to  sufferers  from  heart  disease,  renal  disease, 
and  to  such  as  the  emphysematous,  the  bron- 
cliitic  and  the  convalescent  from  exhausting 
disease  or  severe  operations. 

The  climate  of  a  place  is  either  distinctly 
bracing  or  definitely  sedative,  or  is  midway 
between  the  two,  in  virtue  of  certain  fairly 
constant  meteorological  factors,  into  the  details 
concerning  which  it  is  impossible  to  enter  here. 
The  most  important  are  humidity,  altitude, 
sunshine,  rainfall  and  wind,  all  of  which  must 
be  carefully  studied  if  the  therapeutic  value 
of  any  individual  station  is  to  be  gauged.  In 
a  general  survej^  such  as  this  article  offers  it 
is  possible  to  consider  two  of  these  only,  the 
most  potent  of  all  the  determining  factors, 
namely  humidity  and  altitude. 

Humidity  is  generally  expressed  in  per- 
centages of  saturation  of  the  atmosphere  Avith 
aqueous  vapour.  Thus  saturation  being  one 
himdred,  a  high  relative  humidity  would  be 
anj^thing  approaching   ninety ;    a    low   relative 


SPECIAL  FORMS   OF  TREATMENT 


1289 


ALTITUDE   AND   CLIMATE 


humidity  would  be  anything  less  than  sixty. 
Humidity  has  no  ascertainable  relation  to  the 
rainfall.  There  are  many  places  with  a  low 
rainfall  whose  humidity  is  high,  and  vice  versa. 
Dry  climates  are  bracing ;  humid  chmates  are 
sedative  or  relaxing.  Dry  climates  are  liable 
to  sudden  and  considerable  variations  of  tem- 
perature, and  very  brisk  reactions  are  demanded 
of  those  subjected  thereto.  Humid  chmates 
show  a  temperature  record  which  is  remarkabh' 
equable,  not  only  diumaUj^,  but  seasonally. 
The  aqueous  vapour  in  the  air  acts  the  part 
of  a  poultice  and  prevents  that  rapid  radiation 
of  heat  from  the  earth  which  in  a  dry  climate 
is  inevitable.  A  dry  climate  produces  the 
effect  of  a  series  of  cold  baths ;  a  humid  climate 
produces  the  effect  of  a  prolonged  warm  bath. 
Dry  climates  are  agreeable  to  people  with. 
plenty  of  reactive  power.  They  are  stimulating 
— "  like  champagne  ^^athout  the  headache." 
Moist  climates  are  disagreeable  to  young  healthy 
adults,  who  find  themselves  thereby  rendered 
lethargic,  somnolent  and  irritable.  In  a  dry 
climate  the  active  metabolism  permits  of  the 
consumption  of  meat  foods  and  alcohol  not  only 
without  ill  effect,  but  viith.  benefit.  In  humid 
chmates  the  diet  should  be  in  consonance  ^\ith 
the  comparatively  inactive  tissue  change,  and 
meat  foods  and  alcohols  should  be  strictly 
hmited.  Those  who  exchange  a  moist  chmate 
for  a  dry  one  are  liable  at  first  to  be  troubled 
with  constipation,  so  that  purgatives,  especially 
mercurials,  are  called  for.  Those  who  leave  a 
dry  chmate  for  a  moist  one,  especially  if  the 
latter  be  at  the  seaside,  are  apt  to  develop 
skin  troubles  of  a  minor  sort.  This  is  more 
likely  to  occur  if  the  question  of  diet  fails  to 
receive  the  attention  which  it  deserves. 

It  would  be  possible  to  give  many  examples 
of  these  types  of  climate,  but  a  few  must  suffice. 
It  is  not  possible  to  find  a  really  dry  chmate  in 
Europe.  If  such  a  chmate  is  thought  essential, 
then  it  must  be  sought  in  Africa.  Egypt  has 
Cairo,  Assouan  and  Helouan  to  offer;  Algeria 
presents  good  examples  in  Biskra,  Hammam 
R'Hira,  Hammam  Meskoutan  and  Algiers. 
Farther  south  there  are  many  places  between 
Rhodesia  and  the  Cape  at  which,  though  the 
chmate  may  be  suitable,  the  accommodation 
and  medical  supervision  are  both  insufficient. 
Of  humid  and  sub-humid  chmates  there  are 
many  well  kno^^Ti  examples.  Chief  amongst 
them  is  the  island  of  Madeira,  which  enjoys 
a  just  reputation  for  equability  and  sedative 
conditions.  The  Canary  Isles  have  also  a 
warm  equable  chmate  and  good  accommoda- 
tion. At  home,  the  division  between  dry  and 
moist  chmates  is  sufficiently  definite  to  warrant 
a  general  classification.  The  driest  and  there- 
fore most  bracing  place  in  England  is  Margate, 
M'ith  which  may  be  bracketed  Westgate  and 
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Ramsgate.  The  sea-coast  stations  farther  north 
are  less  conspicuously  bracing,  but  they  are 
infinitely  more  so  than  the  coast  towns  of 
Devonshire  and  Cornwall.  Of  the  intermediate 
stations  from  Deal  to  Bournemouth  it  may  be 
said  that  they  are  progressively  sedative  in 
character.  West  of  Bournemouth  there  is  not 
very  much  to  choose  between  the  stations  in 
the  matter  of  chmate.  A  to^Yn  at  which  accom- 
modation A\ill  be  found  exceptionally  good  and 
the  general  requirements  for  invahds  very 
carefully  considered  is  Sidmouth,  in  Devonshire, 
Torquay  is  well  known  and  well  managed ; 
Falmouth  has  some  points  of  advantage. 

Altitude  or  height  above  sea-level  is  a  very 
important  factor  m  determining  to  which  type, 
bracing  or  sedative,  the  climate  of  a  particular 
locahty  shall  approximate.  Low-lying  places, 
especially  when  sheltered  by  surrounding  hiUs, 
are  sedative ;  those  which  are  well  elevated, 
especially  when  fuDy  exposed  to  the  prevailing 
winds,  are,  generally  speaking,  bracing.  A 
moderate  elevation  may  be  regarded  as  1000 
feet.  Below  this  figure  a  station  inclines  to 
be  sedative ;  anything  above  this  figure  may  be 
regarded  as  definitely  bracing.  At  an  eleva- 
tion of  2000  feet  the  climate  is  that  of  a  moor- 
land and  is  called  submountainous.  Such  a 
chmate  is  generally'  very  bracing.  Anything 
above  3000  feet  is  called  a  station  of  high 
altitude.  Such  stations,  m  addition  to  being 
very  bracing,  have  for  the  most  part  fairly  dis- 
tinctive characteristics,  which  confer  upon  them 
a  special  value  and  special  contra-indications. 
Most  of  these  places  are  above  the  snow-line. 
The  air  is  intensely  cold,  but  inasmuch  as  it  is 
also  very  stiU  the  cold  is  not  disagreeable.  The 
relative  absence  of  oxygen  in  the  air — called 
rarefaction — promotes  fuUer,  deeper  and  more 
frequent  respiration.  It  also  calls  forth  a 
greatly  increased  number  of  red  corpuscles, 
the  oxygen  carriers,  in  the  blood.  There  is 
less  atmospheric  pressure  on  the  Avhole  surface 
of  the  body,  -with  the  result  that  perspiration, 
both  sensible  and  insensible,  is  increased.  Blood 
pressure  is  raised,  and  the  influence  of  substances 
of  such  common  use  as  coffee,  alcohol  and 
tobacco  is  very  much  intensified. 

From  these  considerations  it  is  obvious  that 
stations  of  high  altitude  make  very  great 
demands  upon  the  reactive  powers  of  those 
who  visit  them,  and  when  it  is  remembered 
that  the  bracing  conditions  and  general  social 
atmosphere  are  such  as  to  invite  to  the  so-called 
wdnter  sports,  most  of  which  entail  vigorous 
muscular  exercise,  it  is  not  difiicult  to  reahze 
that  great  caution  must  be  exercised  in  recom- 
mending such  stations  to  those  who  are  unable 
to  respond  to  brisk  stimuh.  In  general  terms 
the  contra-indications  may  be  summed  up  by 
saying     that    high     altitudes    are     altogether 
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unsuited  to  people  who  suffer  from  organic 
disease  as  opposed  to  mere  disturbances  of 
function.  This  is  pre-eminently  the  case 
where  renal  disease,  disease  in  the  circulatory 
system  or  the  pulmonary  system,  or  indeed 
any  condition  which  interferes  with  the  aeration 
of  the  blood  are  concerned.  Very  especially 
necessary  is  it  to  caution  any  one  suffering 
from  high  blood  pressure  against  visiting  such 
places.  The  alteration  in  the  outside  pressure 
may  very  easilj^  cause,  and  has  all  too  frequently 
caused,  a  sudden,  violent  and  fatal  haemorrhage. 
The  proper  utihzation  of  chmates  of  high 
altitude  in  cases  of  pulmonary  tuberculosis  is 
a  complex  matter  into  which  it  is  impossible 
to  enter,  but  the  general  rule  holds  good  that 
it  is  only  those  patients  A^dth  plenty  of  reserve 
power  who  shoidd  be  subjected  thereto.  It  used 
to  be  thought  that  high  altitudes  had  a  special 
value,  one  might  even  say  a  specific  virtue,  in 
this  disease,  an  impression  which  still  seems  to 
linger  in  unenlightened  public  places. 

There  are  many  good  examples  of  stations  of 
high  altitude  in  S\\itzerland.  The  best  known 
among  them  are  Davos  (5000  ft.),  Arosa  (5500 
ft.),  St.  Moritz  (5800  ft.)  and  Leysin  (4700  ft.). 

A  favourite  centre  for  trjdng  various  degrees 
of  altitude  is  Montreux,  on  the  Lake  of  Geneva. 
Easily  accessible  from  this  centre  are  Les 
Planches  (1400  ft.),  Ghon  (2250  ft.),  Caux 
(3600  ft.),  Les  Avants  (3500  ft.),  and  Rochers- 
de-Naye  (G570  ft.),  all  of  which,  except  the  last- 
named,  are  winter  as  well  as  summer  resorts. 
They  all  have  excellent  accommodation.  A 
very  good  station  which,  though  below  the 
snow-hne,  is  still  and  cold  is  Vernet-les-Bains, 
in  the  Pyrenees. 

The  choice  of  a  cMmate  for  an  individual  case 
is  always  fraught  Anth  difficulty.  Idiosyncrasies 
of  constitution,  questions  of  suitability  to  the 
needs  of  other  members  of  the  family,  prejudices 
against  certain  comitries,  and  other  matters 
apparently  subsidiary,  have  all  to  be  considered. 
Moreover,  invalids  are  exacting  and  weather  is 
capricious,  so  that  however  excellent  our  clioice 
may  be  in  theory,  it  not  infrequently  proves 
unsuccessful  in  practice.  Such  want  of  success 
is  apt  to  be  discrediting,  but  Ave  may  save  our- 
selves from  tlie  humiliation  of  doing  actual  harm 
if  Ave  are  careful  to  observe  certain  Avell-defined 
rules.  They  consist  in  an  estimate  of  the 
patient's  powers  of  response  to  metabolic 
stimuli,  and  the  apphcation  of  the  above-men- 
tioned general  divisions  of  chmates.  It  is  a 
very  common  mistake  for  the  prescriber  to 
select  for  his  patient  the  tA-pe  of  chmate  Avhich 
ho  has  found  most  suited  to  his  owi\  case.  As 
most  prescribers  prefer  a  bracing  climate  to  a 
sedative,  and  as  it  is  necessarily  a  few  only  AA^ho 
have  any  personal  acquaintance  AAuth  foreign 
stations,  the  aged  and  the  organicallv  unsound 


are  not  infrequently  hurried  to  bracing  places, 
often  of  high  altitudes,  in  distant  countries,  to 
their  undoing.  It  is  necessary  to  repeat,  then, 
that  really  bracing  climates  are  suited  only 
to  those  who  have  ample  recuperatiA^e  poAver, 
and  should  never  be  suggested  for  such  as 
demand  that  their  vital  poAvers  should  be 
husbanded.  This  has  very  special  application 
to  the  subjects  of  cardio-vascular  disease,  renal 
disease,  and  disease  of  the  central  nervous 
system,  more  especially  in  connection  Avith 
high  altitudes.  For  patients  of  this  kind,  and 
for  those  suft'ering  from  emphysema  and  other 
decrescent  disabilities,  the  sedative  climates 
of  our  west  and  south-AA^est  coasts  are  eminently 
suited.  Abroad,  Pau  and  Arcachon  may  be 
mentioned  as  sedative  Avdnter  stations  to  which 
such  patients  may  be  recommended  Avith  con- 
fidence. Biarritz,  though  more  bracing  than 
either,  may  be  regarded  as  well  within  the 
sedative  category. 

The  climate  of  the  RiAaera  does  not  fall 
strictly  AAdthin  either  of  the  above  categories. 
Most  of  the  stations,  especially  Mentone  and 
San  Remo,  inasmuch  as  their  humidity  is  rela- 
tively high,  are  of  the  sedative  order,  but  they 
are  nevertheless  subject  to  very  rapid  and 
decided  changes  of  daily  temperature.  It  is 
w^arm  and  relaxing  during  the  day,  but  at 
sundoAvn  it  suddenly  becomes  cold  and  bracing. 
The  amount  of  sunshine,  and  the  excellent 
accommodation  to  be  obtained  at  most  of  the 
stations  from  Cannes  to  San  Remo,  have  made 
the  coast  justly  popular  AAith  English  people, 
who  go  there,  hoAvever,  to  seek  amusement 
and  distraction  rather  than  health.        L.  W. 

SPA    TREATMENT 

A  spa  is  a  health  resort  possessmg  natural 
mineral  Avaters  AA'hich  are  used  therapeutically, 
either  for  ingestion  or  external  application,  or 
both.  The  name  is  derived  from  the  tOA\Ti  of 
Spa  in  Belgium,  Avhose  chalybeate  waters  have 
been  famous  since  the  days  of  Charlemagne. 
Until  recently  it  Avas  the  laudable,  but  futile, 
fashion  to  attempt  classifications  of  such  places 
according  to  the  chemical  analysis  of  their 
Avaters.  The  discovery  of  radium  and  the 
demonstration  that  many  of  the  best  knoAATi 
Avaters  are  radioactive  has  shoA\ai  the  uselessness 
of  such  classifications.  The  mineral  constituents 
being  for  the  most  part  inert  so  far  as  local 
application  is  concerned,  it  is  CATident  that  such 
advantages  as  are  to  be  obtained  from  the  use 
of  these  waters  for  bathing  must  reside  in  some 
element  or  principle  allied  to  radioactivity  which 
so  far  defies  detection,  or  in  the  method  of 
apphcation,  or  in  the  temperature  of  the  AV'ater. 

In  the  matter  of  Avaters  used  for  internal 
consumption  it  has  been  proved  that  the  powers 
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of  such  waters  when  taken  actually  at  the  spring 
itself  are  very  much  more  pronounced  than 
under  any  other  circumstances ;  that  there  is  a 
something  in  a  water  in  its  nascent  state  which 
it  rapidly  loses  on  exposure.  Most,  if  not  all, 
of  these  waters,  even  when  bottled  in  situ,  and 
rapidly  and  securely  corked,  for  consumption 
at  a  distance,  are  found  to  be  much  less  effica- 
cious than  when  taken  at  the  spring  itself.  The 
fact  that  these  waters  cannot  be  constructed 
synthetically  so  as  to  produce  even  the  effects 
of  the  bottled  natural  water  is  further  evidence 
of  the  existence  of  a  tertium  quid  which  so  far 
has  escaped  identification.  It  is,  for  example, 
a  simple  matter  to  analyse,  chemically,  the 
purgative  water  of  Marienbad  and  to  imitate 
it  in  the  laboratory.  This  has  been  done  on 
many  occasions,  with  the  only  result  of  pro- 
ducing a  solution  of  sodium,  magnesium  and 
other  salts  which  is  not  only  comparatively 
iimocent  of  purgative  properties,  but  whose 
use  is  unattended  with  the  results — renal, 
stomachic  and  general  metabohc — ^which  the 
real  article  may  be  relied  upon  to  produce. 

Very  few  spas  depend  for  their  therapeutic 
effects  solely  upon  the  use  of  their  waters, 
whether  these  be  taken  internally  or  apphed 
externally.  Those,  for  example,  which  base 
their  claims  upon  the  presence  of  such  ingre- 
dients as  iron  or  arsenic  in  their  waters,  in- 
gredients which  are  admittedly  inert  when 
applied  to  the  unbroken  skin,  usually  reinforce 
the  purely  drinking  cure  by  baths,  douches, 
electricity.  Zander  and  other  exercises ;  whilst 
the  stations  at  which  the  external  application 
of  the  natural  water  constitutes  the  chief  claim 
to  efficacy  almost  invariably  call  in  the  aid  of 
special  dietetic  and  other  regimes,  not  even 
excluding  ordinary  drug  therapy.  A  spa, 
whatever  its  major  claim  may  rest  upon,  may 
thus  be  regarded  as  a  station  at  which  every 
facility  will  be  found  for  what  is  called  in 
America  physiological  therapeutics,  that  is, 
chmate,  natural  mineral  waters,  baths,  douches, 
massage,  exercises,  electricity  in  all  its  forms, 
together  with  a  specially  "  suggestive  "  thera- 
peutic atmosphere.  The  influence  of  this  last 
is  by  no  means  the  least  important  factor  in 
many  of  the  "  cures  "  which  are  effected. 

Some  spas,  most  of  them  indeed,  may  be  said 
to  have  specialized  in  certain  complaints  or  in 
certain  types  of  invahd.  This  evolution  in 
each  case  has  been  dictated  in  the  main  no 
doubt  by  clinical  experience,  but  it  has  certainly 
been  determined  to  some  extent,  and  in  some 
cases  to  a  great  extent,  by  the  popularity  and 
skill  of  the  individual  physicians  who  originally 
brought  their  particular  stations  into  vogue. 
A  wise  selection  of  the  measures  at  his  disposal 
and  the  use  of  tact  and  skill  in  applying  them 
to  the  needs  of  individual  patients  is  the  part 


of  a  reaUy  good  spa  physician;  and  for  the 
physician  at  a  distance  success  depends  not 
only  upon  being  able  to  point  to  the  right  spa, 
which  is  a  matter  difficult  enough,  but  upon 
the  choice  of  the  physician  at  that  spa,  a 
question  which  involves  not  only  a  knowledge 
of  the  patient's  responsive  powers,  but  a  more 
than  passing  acquaintance  -with  the  place. 

From  the  above  considerations  it  follows 
that  in  the  present  state  of  our  knowledge  it  is 
useless  to  attempt  a  classification  of  spas  upon 
any  pseudo-chemical  or  quasi-scientific  basis. 
All  that  it  is  possible  to  say  is  that  certain  types 
of  invalid  are  more  likely  to  find  rehef  at 
certain  spas  than  at  any  others ;  and  that  the 
decision  in  favour  of  any  particular  station 
is  a  matter  in  which  a  very  large  number  of 
considerations  are,  or  ought  to  be,  involved, 
amongst  which  experience  may  certainly  be 
said  to  predominate. 

Some  one  has  described  the  skilful  spa 
physician  as  an  expert  in  chronic  disease,  and 
it  is  certainly  against  disease  in  its  chronic 
form  that  his  therapeutic  efforts  are  mainly 
directed.  It  is  nevertheless  the  case  that  the 
first  effect  of  spa  treatment  is  not  infrequently 
that  of  inducing  an  acute  ebulHtion  of  symptoms 
which  had  so  far  been  either  chronic  or  dormant, 
and  it  is  well  to  remind  patients  of  the  possibility 
of  something  of  that  kind  occurring  during 
the  first  week  of  treatment.  The  general 
principle  nevertheless  holds,  that  spa  treatment 
is  suited  only  to  the  earlier  stages  of  chronic 
disease,  and  that  no  circumstances  justify 
the  subjecting  of  acute  or  advanced  cases  to 
the  fatigue  of  long  journeys,  the  expense,  the 
anxiety,  the  unfanuliarity  -wdth  surroundings 
and  the  absence  from  minor  comforts  which 
such  treatment  of  necessity  entails.  The  sub- 
jects of  chronic  disease  who  have  a  wide  margin 
of  reserve  reactive  power  are  alone  suited 
to  such  treatment,  and  in  many  of  them  the 
very  factors  which  provide  contra-indications 
for  acute  and  advanced  cases  are  those  which 
contribute  quite  definitely  to  their  cure.  Change 
of  air,  of  scene,  diet,  language,  customs,  and  the 
removal  from  the  daily  round  of  the  ordinary 
treadmill  are  factors  of  great  importance  to 
those  patients  Avhose  reserves  are  sufficient. 

Chronic  Diseases  are  due  for  the  most  part 
to  disorders  of  metabolism,  but  there  is  one, 
namely  syphilis,  which  is  the  result  of  infection. 
Tubercle  may  also  be  cited  as  an  instance  of 
infection,  but  as  it  is  due  not  so  much  to  the 
poAver  of  the  infecting  agent  as  to  weakness  in 
the  natural  defences,  it  can  scarcely  be  con- 
sidered in  the  same  category.  Except  in  the 
pre -tuberculous  stage,  before  there  is  any  active 
tuberculous  process  in  operation,  spa  treatment 
has  nothing  to  offer  in  this  condition.  It  is, 
however,   right   to   qualify   this   statement   by 
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saying  that  in  strumous  glandular  children  sea- 
water  baths,  as  at  Margate  and  Sidmouth,  and 
the  strong  brine  baths  of  Bricous-Biarritz,  in 
France,  of  Rheinfelden,  in  Switzerland,  and 
Droitwich,  in  this  country,  have  a  well-ascer- 
tained value,  especially  when  resorted  to  for 
several  successive  seasons. 

Syphilis  is  pre-eminently  suited  to  spa 
treatment.  This  vicAv  remains  unaffected  by 
the  extraordinary  "  furore  "  Avhich  greeted  the 
introduction  of  salvarsan.  Mercury  is  used 
at  the  spas  by  inunction  and  subcutaneous 
injection,  but  chiefly  by  inunction,  the  baths 
and  concomitant  methods  being  merely  acces- 
sory. There  is  theoretically  nothing  to  be  said 
in  favour  of  spa  treatment  which  may  not  be 
urged  in  favour  of  similar  metliods  employed 
at  home,  but  practical  experience  shows  that 
the  results  of  spa  treatment  are  so  immeasurably 
superior  to  any  other,  that  it  is  not  too  much  to 
say  that  by  neglecting  to  advise  such  treatment 
the  physician  is  not  doing  his  best  for  the 
patient.  The  advantages  are  not  confuied  to  any 
stage  of  the  disease,  though  it  is  naturally  in  the 
earliest  that  the  best  results  are  to  be  expected. 

There  are  four  spas  which  have  speciaUzed 
in  this  direction  :  Aix-la-Chapelle  (or,  more 
properly,  Aachen),  Wiesbaden,  Luchon  and 
Uriage.  The  first -named  is  so  immeasurably 
superior  to  the  others  that  the  only  excuse  for 
mentioning  them  is  to  supply  an  alternative 
for  those  people  (and  they  are  many)  who 
object  to  go  to  Aachen  for  fear  that  by  so 
doing  they  may  be  advertising  the  nature  of 
their  complaint.  The  choice  between  Wies- 
baden, Luchon  and  Uriage  must  rest  upon 
considerations  of  fancy  and  convenience. 

Gout  and  the  Gouty  Diathesis  is  held  responsible 
for  so  many  metabolic  disorders,  and  is  believed 
to  express  itself  clinically  in  so  many  different 
ways,  that  there  is  scarcely  a  spa  whicla  does  not, 
in  one  form  or  another,  cater  for  the  gouty 
patient.  Such  a  patient  may  have  different  symp- 
toms at  different  times.  He  may  suffer  from 
gastro-intestinal  troubles,  he  may  be  the  subject 
of  respiratory  disorders,  his  circulatory  system 
may  be  affected,  he  may  be  troubled  in  his 
joints  or  suffer  from  cutaneous  eruptions.  One 
gouty  person  may  be  irritable,  another  melan- 
chohc;  some  are  plethoric,  others  anaemic .  In 
the  case  of  a  disease  of  such  protean  aspects, 
it  is  not  surprising  that  a  great  variety  of  spas 
should  undertake  tlie  management  of  its  victims 
and  perform  it  M-ith  considerable  success.  For 
the  fact  is,  the  successful  treatment  of  the  gouty 
state  depends  upon  general  hygienic  considera- 
tions— diet,  exercise,  and  activity  of  all  the 
emiuictories — which  can  be  imposed  at  one 
spa  almost  as  readily  as  at  another,  so  that  the 
choice  in  an  individual  case,  though  it  should 
depend  upon  the  indication  afforded  bv  the  most 


troublesome  manifestation,  may  Mithin  certain 
limits  be  decided  by  questions  of  predilection. 

Gouty  Arthritis,  Avdth  Avhich  is  usually  associ- 
ated a  certain  degree  of  fibrositis  and  myalgia, 
is  very  well  treated  at  many  spas.  Amongst 
them  Aix-les-Bains,  in  Savoy,  must  be  given 
the  first  place.  It  has  a  world-wide  reputation, 
and  the  physicians  are  very  experienced  in  all 
matters  pertaining  to  disorders  in  the  joints 
or  their  neighbourhood.  The  season  lasts 
from  Ma,y  to  the  end  of  September.  August  is 
the  busy  month,  and  the  excellent  hotels  are 
then  crowded  by  distinguished  people  from  all 
over  the  world.  There  is  a  drinking  water 
spring  called  the  "  source  de  deux  reines  " 
which  materially  assists  in  getting  rid  of  the 
waste  products  which  the  treatment  forces 
from  the  joints  into  the  circulation.  Baden 
Baden,  in  Germany,  is  a  station  of  almost  equal 
reputation  with  Aix-les-Bains,  in  comparison 
with  which  it  has  a  much  finer  etablissement, 
much  inferior  accommodation,  and  a  much  less 
agreeable  climate.  There  is  very  passable  golf 
at  both. 

At  home,  Bath,  in  Somerset,  has  many 
exceptional  advantages.  It  is  a  winter  station, 
very  accessible  from  London,  at  which  the 
accommodation  is  good  and  the  climate  essen- 
tially suited  to  elderly  and  debilitated  people. 
The  waters  issue  from  the  spring  at  a  very  high 
temperature,  and  the  baths  are  admirably 
equipped  and  well  administered.  In  summer, 
Harrogate,  Buxton,  Llandrindod  and  Strath- 
peffer  are  all  stations  which  can  be  thoroughly 
recommended.  The  climate  of  Harrogate  is 
very  bracing,  the  accommodation  is  exception- 
ally good,  and  the  authorities  do  their  best,  by 
concerts  and  other  forms  of  entertainment, 
to  render  the  stay  of  invalids  attractive.  The 
same  may  be  said  to  a  rather  less  extent  of 
Buxton.  Llandrindod  is  an  agreeable  place  just 
over  the  Welsh  border,  and  Strathpeffer,  in  Scot- 
land, is  a  station  which  is  making  laudable  efforts 
to  bring  itself  abreast  of  modern  developments. 

Gastro-intestinal  Disorders,  with  which  may 
be  associated  general  metaboHc  disorders,  suclx 
as  glvcosuria  and  obesitv,  are  well  treated  at 
Carlsbad,  Marienbad,  Vichy  and  Brides-les- 
Bains.  The  treatment  at  the  two  first -named 
is  suited  only  to  the  robust  type  of  invalid, 
for  the  waters  are  strongl}^  purgative,  and  the 
general  regime,  which  is  not  infrequently 
imposed  M'ith  mihtary  precision,  is  apt  to  be 
exhausting.  These  spas  are  nevertheless  de- 
servedly popular  and  in  suitable  cases  are  very 
efficacious.  The  special  indications  are  pro- 
\ided  by  the  type  of  person  who  in  this  country 
is  believed  to  have  earned  an  aldermanic  figure 
by  habits  aldermanic.  A  person  Mdth  a 
tendency  to  obesity,  to  gallstones,  to  glycosuria, 
to  acid  dyspepsia  and  to  constipation  may  be 
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sent  there  -^-ith  every  confidence.  The  same  is 
true  of  Vich}',  which  has,  hoAvever,this  additional 
advantage,  that  its  waters  not  being  purgative 
and  its  regime  very  far  from  exhausting,  it  can 
undertake  the  treatment  of  patients  who  have 
not  sufficient  reserve  for  the  severities  of  the 
other  two.  Vichy  is  a  very  agreeable  station 
with  good  accommodation  and  plenty  of  ! 
amusement.  Certain  other  stations,  such  as 
Homburg,  Kissingen  and  Wiesbaden,  have 
attained  to  a  reputation  in  the  gastro -intestinal 
disorders  of  the  gouty.  Inasmuch,  however, 
as  they  all  contain  a  considerable  amount  of 
common  salt  in  their  waters,  they  cannot  be 
regarded  as  altogether  free  from  objection. 
In  disorders  of  the  large  intestine,  Plombieres, 
in  the  Vosges  mountains,  has  long  enjoyed  a 
great  reputation.  This  is  due  to  the  success  of 
the  methods  of  irrigation  which  were  originally 
introduced  at  this  spa,  methods  which  have  been 
copied  at  several  stations,  so  far  with  very 
partial  success. 

Respiratory  Disorders  are  much  more  fre- 
quently caused  by  an  underl^dng  gouty  state 
than  most  people  imagine.  This  is  particularly 
true  in  the  case  of  children  of  gouty  parentage, 
in  Avhom  nasal,  pharjnigeal  and  bronchial 
troubles  are  very  Hable  to  occur,  and  in  whom 
the  orthodox  treatment  is  often  very  dis- 
appointing. In  adults,  asthma,  and  chronic 
bronchitis  with  occasional  acute  ebullitions, 
should  always  raise  a  suspicion  of  the  responsi- 
bility of  goutiness  for  the  attacks.  The  three 
principal  stations  which  have  specialized  in 
these  conditions  are  Mont  Dore,  Ems  and 
Cauterets.  Mont  Dore  is  situated  in  the  centre 
of  France  (Puy-de-D6me),  at  an  elevation  of 
3500  feet.  The  waters  contain  a  small  quantity 
of  arsenic,  which  is  erroneously  supposed  to 
confer  upon  them  their  special  quahties.  The 
"  cure  "  is  conspicuously  beneficial  in  cases  of 
asthma — more  especially  bronchial  asthma — 
and  chronic  bronchitis.  Pure  nervous  asthma 
and  other  functional  nervous  disorders  also 
derive  benefit.  Ems  is  a  much  more  sedative 
station  than  Mont  Dore.  Its  elevation  is  but 
260  feet,  but  it  is  very  beautifully  situated 
among  wooded  slopes  on  both  banks  of  a  small 
river.  The  only  objection  to  it  is  that  it  is  apt 
to  be  unduly  hot  in  July  and  August.  Cauterets 
is  situated  at  an  elevation  of  3200  feet  in  the 
Pyrenees,  and  is  a  very  popular  resort  for  all 
respiratory  disorders,  more  especially  for  those 
which  aflect  the  larjTix.  It  is  invaded  during 
the  season  by  actors,  orators,  singers  and  others 
who  use  their  voices  much. 

Circulatory  Disorders.  —  The  French  have  a 
saying  that  gout  is  to  the  arteries  what  rheu- 
matism is  to  the  heart ;  and  a  timely  recollection 
of  this  association  would  often  lead  to  a 
prevention  of  arterial  disease.     By  ridding  the 


system  of  the  poisons  whose  gradual  accumula- 
tion leads  to  such  disease,  spa  treatment  may 
effect  a  great  deal ;  but  the  appeal  which  is  made 
in  such  circumstances  is  a  general  one  for 
increased  metaboKc  and  excretory  activity 
rather  than  one  which  is  directly  addressed  to 
the  vascular  system.  There  is,  however,  one 
exception  to  this  generaHzation  which  deserves 
more  than  a  passing  notice.  One  of  the  most 
troublesome  forms  in  which  the  gouty  state  is 
liable  to  show  itself  is  an  inflammatory  dis- 
turbance of  the  veins,  especially  of  the  lower 
extremities,  which  is  particularly  rebelHous  to 
ordinary  treatment  and  very  liable  to  recurrence. 
There  is  a  station  called  Bagnoles-de-l'Orne, 
in  Normandy,  which  in  such  conditions  is  cap- 
able of  producing  efi'ects  which  approach  the 
miraculous.  It  is  unfortunately  very  little 
known  in  this  country,  but  its  accessibility 
and  its  admirable  equipment,  no  less  than  its 
agreeable  climate,  render  it  well  worthy  of  the 
attention  of  English  physicians. 

In  France  there  are  two  stations  which  have 
specialized  in  cardiac  disorders,  namely,  Royat 
and  Bourbon-Lancy.  Both  these  spas  are  in 
the  Puy-de-D6me  district,  not  far  from  Mont 
Dore,  both  are  pleasantly  situated,  and  both 
are  admirably  equipped  for  the  treatment  of 
those  cases  which  they  seek  to  attract.  Royat 
was  originally,  and  to  a  large  extent  still  remains, 
a  spa  at  which  the  treatment  of  all  the  mani- 
festations of  the  gouty  state  are  undertaken, 
but  the  impetus  which  recent  investigations 
have  given  to  the  study  of  cardio -vascular 
disorders,  together  A\ith  the  presence  of  carbonic 
acid  gas  in  the  waters,  have  caused  Royat  during 
the  last  ten  or  fifteen  years  to  speciahze  in  the 
treatment  of  the  cardiopathies  of  the  gouty 
state.  Hence  it  is  that  functional  cardiac 
troubles,  and  the  numerous  cases  in  which  the 
central  organ  is  bending  under  the  burden  of 
increased  peripheral  resistance,  no  less  than 
those  in  which  vascular  tone  is  deficient,  find 
at  Royat  a  degree  of  ameHoration  which  is 
scarcely  to  be  found  elsewhere.  Bourbon- 
Lancy  is  to  heart  affections  of  rheumatic  origin 
what  Royat  is  to  those  of  gouty  origin.  It  is 
not  that  any  pretence  is  there  made  that  valvular 
lesions  can  be  cured,  but  the  two  claims  that  are 
put  forward  are  usuall}^  amply  justified  by  results 
in  well-selected  cases.  These  claims  are,  first, 
that  a  course  of  treatment  there  tends  to  eradi- 
cate the  rheumatic  habit,  and  thus  guards  against 
a  recurrence  of  endocarditis,  and,  secondly, 
that  in  recent  cases,  more  especially  in  young 
people,  the  functional  capacity  of  the  heart  is 
educated  to  overcome  its  mechanical  disabihties. 
There  are  very  few  spas  which  fulfil  their  claims 

j  so  satisfactorily  as  Bourbon-Lancy. 

It   is    of    course    impossible    to    discuss    the 

I  question  of  the  spa  treatment   of  circulatory 
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disorders  without  a  reference  to  Nauheim.  The 
truth  is  that  this  station  and  its  therapeutic 
methods  have  been  discussed  and  boomed  ad 
nauseam.  The  fanciful  claims  orginally  put 
forth  on  its  behalf  have  resulted  in  the  pendulum, 
on  its  return  swing,  taking  an  even  wider 
excursion  than  is  usual  in  such  cases.  The 
Nauheim  methods  are  useful  in  a  limited  number 
of  cases.  These  methods  are  very  well  ad- 
ministered in  all  the  principal  British  health 
resorts,  and  in  nursing  homes  in  many  of  the 
large  to^\^ls.  There  is  no  magic  in  the  natural 
waters  of  Nauheim,  and  the  climate  of  the  place 
is  very  far  from  agreeable.  To  send  a  patient 
with  serious  cardiac  trouble  to  a  station  so 
distant  is  to  undertake  a  very  grave  responsi- 
bilitv,  and  if  the  trouble  is  not  serious  it  can  be 
equally  well  treated  at  home. 

Renal  Disorders  are  very  closely  associated 
with  circulatory  disorders.  The  effect  of  high 
blood  pressure  both  upon  the  heart  and  kidneys 
is  now  so  well  recognized  as  to  need  no  emphasis. 
This  high  pressure  is  believed  to  be  due  to  the 
action  of  endogenous  toxins  circulating  in  the 
blood,  and  treatment,  to  be  successful,  must  be 
directed  to  encouraging  their  removal.  Inas- 
much as  these  toxins  are  a  form  of  nitrogenous 
waste,  and  the  kidneys  being  the  main  excretory 
route  for  normal  waste  of  this  description,  it  is 
clearly  to  these  organs  that  an  appeal  should  be 
made  for  ridding  the  system  of  the  offending 
material.  If  the  other  emimctories,  the  skin 
and  bowels,  can  simultaneously  be  pressed  into 
the  service,  so  much  the  better.  This  aspect 
of  the  importance,  both  prophylactic  and 
curative,  of  efficient  renal  activity  is  a  matter  of 
comparatively  recent  recognition,  and  there  is 
only  one  spa  Avhich  may  be  said  to  have  specia- 
lized definitely  in  this  direction.  This  is  Evian, 
opposite  Lausanne  on  the  Lake  of  Geneva.  The 
cure  here  is  primarily  a  drinking  cure,  but  there 
is  a  splendidly  equipped  bathing  establishment 
at  which  every  form  of  accessory  treatment  is 
well  administered.  The  season  lasts  from  Mav 
to  October.  The  accommodation  is  as  good  as 
is  to  be  obtained  anywhere  in  Europe,  and  the 
climate  is  eminently  suited  to  the  kind  of  patient 
for  whom  the  waters  may  be  prescribed  with 
the  greatest  confidence.  Evian  does  not  deal 
so  much  with  disorders  of  the  urinary  passages 
as  M-itli  general  metabolic  disorders,  AA'hich  are 
relieved  by  way  of  the  kidneys.  The  spas  which 
make  a  special  feature  of  such  maladies  as  renal 
and  vesical  gravel  and  calculi  are  Contrexeville, 
Vittel  and  Martigny.  These  three  spas  are 
situated  close  to  one  another  in  the  Vosges 
mountains.  There  is  little  to  choose  between 
them  in  the  matter  of  the  composition  and 
efficacy  of  the  waters.  Contrexeville  is  well 
known,  but  not  very  progressive.  Vittel  is, 
owing  to  its  energy  and  enterprise,  deservedly 


becoming  very  popular.  Martigny  is  more 
suited  than  the  other  two  to  those  of  moderate 
means. 

Disorders  Peculiar  to  Women  are  very  well 
treated  at  many  spas.  The  best-known  "  ladies' 
spa  "  is  certainly  Franzensbad,  which  affords 
an  excellent  example  of  a  station  which  has 
made  and  retained  a  great  reputation  not  from 
any  special  virtues  in  the  waters,  but  from  the 
skill  and  industry  of  the  physicians.  In  France, 
Luxeuil,  in  the  Vosges,  is  a  ladies'  spa  of  great 
renown.  Woodhall  Spa,  in  Lincolnshire,  has 
likewise  a  well -merited  reputation. 

Anaemic  Blood  States  are,  many  of  them,  very 
amenable  to  spa  treatment.  Spa  itself,  in 
Belgium,  presents  a  good  instance  of  a  station 
which  is  very  efficacious  in  chlorosis  and  in 
anaemias  due  to  considerable  loss  of  blood. 
Schwalbach,  in  Germany,  not  far  from  Wies- 
baden, has  a  well-deserved  reputation  in  the 
ansemias  of  young  people  and  in  those  who  are 
suffering  from  the  anaemic  aftermath  of  tropical 
diseases.  Inasmuch  as  the  presence  of  arsenic 
in  waters  of  this  class  is  obviously  an  additional 
advantage,  a  spa  which  contains  both  arsenic  and 
iron  in  reasonable  proportion  is  certain  to  find 
favour  with  most  physicians.  This  accounts  for 
the  growing  popularity  of  Levico,  in  the  Austrian 
Tyrol,  not  far  from  the  head  of  Lake  Garda. 
Levico  is  in  reahty  a  double  spa,  Levico -Vitriolo. 
Levico  has  an  elevation  of  1700  feet,  whereas 
Vitriolo  is  3000  feet  higher.  The  accommoda- 
tion at  Levico  is  exceptionally  good  and  the 
general  conditions  very  agreeable.  The  accom- 
modation at  Vitriolo  is  quite  sufficient,  and 
though  it  is  rather  inaccessible,  its  elevation 
renders  it  attractive  in  warm  weather.  The 
waters  at  both  places  are  the  same,  and  are 
very  useful  in  aU  anaemic  conditions.  They 
are  bottled  and  exported  for  use  at  home. 

Cutaneous  Disorders  in  which  benefit  may  be 
expected  from  spa  treatment  are  those  in  which 
the  dermatosis  is  of  general  rather  than  local 
origin,  and  the  treatment  resolves  itself  conse- 
quently into  that  of  the  underlying  cause. 
Many  of  the  sulphur-water  spas  make  a  special 
point  of  the  treatment  of  cutaneous  affections, 
especially  of  such  as  are  associated  wdth  the 
gouty  state.  In  this  country  Harrogate  and 
Strathpeffer  enjoy  a  well-deserved  reputation; 
in  France,  Luchon,  in  the  Pyrenees,  and  Uriage, 
in  the  Alps,  are  very  agreeable  and  much- 
patronized  stations.  Mention  ought  also  to  be 
made  of  St.  Christau,  a  spa  which  has  the  un- 
usual merit  of  being  open  in  winter  as  well  as 
summer.  Its  waters  contain  a  salt  which  is  a 
very  uncommon  constituent  in  natural  mineral 
waters,  namely,  sulphate  of  copper.  St.  Christau 
is  in  the  Pyrenees,  close  to  Pau.  It  is  a  very 
agreeable  and  well-regulated  little  spa,  which 
deserves  to  be  better  known.  L.  W. 
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TRAINING 

This  consists  in  the  physiological  development 
of  the  body  to  meet  the  extra  strain  involved 
in  the  indulgence  in  some  form  of  competitive 
athletics. 

Training,  when  kept  wdthin  physiological 
boundaries,  presents  features  of  little  interest 
to  the  medical  man.  Unfortunately  it  is  quite 
common,  either  from  inherent  constitutional 
disease  or  want  of  proper  appreciation  of  what 
he  is  striving  to  achieve,  for  the  athlete  to  be 
driven  to  seek  medical  advice.  Hence  prac- 
titioners should  be  familiar,  not  merely  with 
the  system  of  training  generally  adopted,  but 
also  with  its  probable  effects  on  any  given 
individual. 

I  shall,  therefore,  endeavour  briefly  to  outline 
the  system,  indicate  the  most  frequent  maladies 
to  which  it  gives  rise,  and  then  lay  down  the 
lines  upon  which  treatment  should  run. 

The  System.  —  Physiologically  considered, 
training  has  three  main  objectives — the  develop- 
ment of — 

1.  The  skeletal  muscles, 

2.  The  cardiac  muscles,  and 

3.  The  activity  of  the  excretory  organs. 

The  proportionate  development  of  all  three 
groups  is  essential  to  success,  and  to  this  end  the 
athlete  modifies  his  normal  life  in  respect  of 
his — 

1.  Diet. 

2.  Rest. 

3.  Exercise. 

4.  General  hygiene. 

1.  Diet.  Under  this  heading  I  Avill  simply 
submit  the  ordinary  menu  of  a  crew  in  train- 
ing for  the  inter-university  boat  race,  because 
this  represents  perhaps  the  most  stringent 
regime  adopted  in  any  form  of  athletics,  and 
consequently  offers  itself  as  a  suitable  standard. 
I  may  add  parenthetically  that  this  diet  is  based 
upon  practical  experience  only  and  no  subtle 
hypotheses  of  calorific  values  have  entered  into 
it.  Hence,  though  adopted  as  a  standard  for 
convenience,  its  adoption  does  not  preclude  the 
possibility  of  change  in  the  future. 

For  the  follo^Wng  tables  I  am  indebted  to 
Mr.  R.  B.  Etherington-Smith. 

7.15.     A  glass  of  milk  and  a  biscuit. 

8.30.  Breakfast :  Fish  (usually  fried)— soles, 
whiting,  etc.  Grilled  cutlets  or  beefsteak. 
Poached  or  scrambled  eggs.  Toast,  butter  (in 
small  quantity).  Marmalade.  One  or  two 
cups  of  tea.  Fruit — oranges,  grapefruit, 
peaches,  strawberries,  etc. 

1.0.  Luncheon  :  Cold  meat — roast  beef, 
mutton  or  chicken.  Salad.  Toast,  small 
quantity  of  butter.  One  or  two  glasses  of 
draught  beer,  claret  and  water  or  plain  water. 


4.30.     A  cup  of  tea  and  a  biscuit. 

7.30.  Dinner  :  Fish — ^plainly  cooked,  with- 
out sauces.  Joints — beef,  mutton,  or  chicken. 
Vegetables — cauliflower,  cabbage,  spinach. 
Fried  potatoes.  Sweets — milky  puddings  (rice, 
tapioca,  sago),  with  stewed  fruit.  Dessert — fruit 
as  at  breakfast,  with  dried  figs  and  prunes.  Two 
glasses  of  water,  draught  beer  or  claret  and 
Avater. 

10.0.     A  glass  of  milk  or  barley  water. 

From  this  menu  it  is  apparent  that,  beyond 
the  elimination  of  rich  and  indigestible  food  and 
a  certain  restriction  in  fats  and  carbohydrates, 
there  is  nothmg  unusually  severe  in  a  training 
diet.  The  dietary  is  not  usually  commenced 
until  about  five  to  six  Aveeks  before  the  race, 
unless  a  man  chances  not  to  have  been  taking 
a  sufficiency  of  exercise  for  some  months  before 
the  start  of  "  practice."  In  such  case  an 
experienced  "  oar "  will  change  his  ordinary 
habits  a  week  or  two  earHer  than  his  better- 
conditioned  associates. 

I  would  here  call  attention  to  the  fact  that 
the  ideas  as  to  the  permissible  quantity  of 
fluids  prevalent  some  ten  or  more  j^ears  ago 
have  undergone  considerable  changes.  Then 
two  and  a  half  pints  in  twenty -four  hours  was 
the  rigid  maximum,  a  practice  that  had  nothing 
to  recommend  it  except  that  in  some  measure 
it  tended  to  a  more  rapid  reduction  of  super- 
fluous fat. 

2.  Rest.  Bed  at  10  p.m.  and  unbroken  sleep 
from  10.30  to  7  a.m.  is  the  rule.  Experience 
has  shown  tliis  allowance  of  sleep  to  be  ample ; 
any  addition  tends  only  to  produce  inertia  and 
lassitude. 

3.  Exercise.  The  actual  Avork  done  in  any 
day  should  be,  and  commonly  is,  proportioned 
to  the  "  condition "  of  the  athlete.  Thus, 
once  more  to  cite  roAving,  a  commencement  is 
made  AAith  very  mild  exertion  in  a  pair-oared 
gig,  where  a  very  slow  rate  of  stroke  is  main- 
tained. As  the  muscles  groAv  more  supple  and 
ready  for  work,  the  eight  is  manned  and  a  mile 
or  tAvo  coA^ered,  still  at  a  slow  stroke.  In  short, 
not  until  the  muscles  are  very  fairly  hard  is  any 
attempt  made  to  increase  the  rate  of  stroke, 
and  thus  no  heart  strain  is  involved.  The 
next  stage  concerns  itself  more  with  the  develop- 
ment of  the  cardiac  muscle  and  lung  expansion ; 
in  athletic  parlance,  it  is  a  process  of  "  training 
the  Avind."  This  graduation  of  exercise  gives 
the  third  objective  in  training,  opportunity  for 
quiet  and  steady  development,  and  the  process 
of  elimination  of  cataboHtes  becomes  increas- 
ingly efficient.  What  is  true  of  roAvmg  holds 
also  true  of  other  forms  of  athletics,  AAith  minor 
differences  to  suit  particular  needs. 

Beyond  the  practice  for  the  impending 
competition  little  other  exercise  is  enjoined.  A 
short  Avalk  or  sprint  before  breakfast  is  usual, 
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and  possibly  a  walk  after  the  day's  "'  practice  " 
is  finished.  The  morning  sprint  is  occasionally 
omitted  in  cases  where  a  man  is  found  to  lose 
all  relish  for  his  breakfast  if  he  exercises  his 
muscles  beforehand.  On  Sundays  a  five  or  six 
miles'  walk  is  enjoined  to  keep  tlic  muscles  in 
trim. 

4.  Hygiene.  With  the  commencement  of 
strict  training  all  tobacco  is  stopped.  Crowded 
rooms,  theatres,  etc.,  are  avoided  and  fresh  air 
sought  in  all  circumstances.  Hence  open 
windows  in  all  weathers  at  night  and  airy  rooms 
by  day  are  the  rule.  Finally,  the  athlete  finds 
in  his  morning  cold  tub  an  excellent  corrective 
to  any  tendencies  that  might  shake  him  from  his 
rigid  vows  of  celibacy. 

Summary.  The  process  of  training,  by  means 
of  carefully  adjusted  diet,  rest,  exercise  and 
hygiene,  results  in  the  evolution  of  an  individual 
characterized  by  a  cheery  and  virile  presence, 
an  elastic  and  muscular  gait,  and  by  the  main- 
tenance of  a  more  or  less  constant  body  weight. 

Looked  at  from  a  clinical  point  of  view,  he 
presents  the  following  points  of  interest — 

1.  A  chest  of  good  expansion,  with  a  some- 
what abnormally  deep  and  resonant  note  on 
percussion. 

2.  A  heart  that  gives  evidence  of  ventricular 
hypertrophy,  with  consequent  outward  dis- 
placement of  the  apex  beat.  Its  first  sound 
is  prolonged,  lowered  in  pitch  but  increased  in 
volume  over  that  of  the  normal  non-athletic 
heart. 

3.  A  pulse  that  is  subnormal  in  rate,  a  rate 
that  is  but  little  disturbed  by  exercise. 

4.  A  definite  increase  in  the  number  of  red 
corpuscles,  of  anything  up  to  six  million,  with  a 
corresponding  rise  of  colour  index. 

With  this  cursory  view  of  the  system  of 
training  before  us,  the  next  point  demanding 
attention  is  that  which  deals  \\dth  the  possible 
ailments  to  which  such  a  system  may  give  rise. 
These  may  for  convenience  and  brevity  be 
classified  into  two  groups,  the  clinical  and  the 
pathological. 

In  the  first  group  we  find — • 

(a)  Staleness ;  (b)  boils ;  (c)  palpitation  and 
heart  pains,  and  (d)  insomnia,  named  in  order 
of  their  relative  frequency ;  while  in  group  two 
are  (a)  albuminuria  and  {b)  heart  strain. 

(a)  Staleness. — The  word  calls  for  some  ex- 
planation. Venturing  a  definition,  I  would  sug- 
gest, ''a  state  of  fatigue  characterized  clinically 
by  a  loss  of  body  weight,  appetite  and  muscular 
energy  during  training,  with  an  increasing  desire 
for  sleep."  Conforming  to  this  definition,  the 
athlete  complains  first  of  lassitude  and  inertia 
in  tlie  morning  before  taking  exercise,  a  total 
inability  to  get  the  accustomed  work  out  of 
his  muscles  during  exercise,  and  an  almost 
irresistible  craving  for  sleep  shortly  after  the 


day's  work.  Now,  in  the  absence  of  any  labora- 
tory investigation  as  yet  undertaken  into  this 
condition,  I  am  tempted  to  hazard  an  hj'pothesis 
as  to  the  causation  of  staleness,  based  upon  a 
personal  experience  of  the  symptom-group,  with 
a  view  to.  justifying  my  subsequent  advice  as 
to  treatment.  My  impression,  then,  is  that 
staleness  is  due  to  a  failure  on  the  part  of  the 
organs  of  excretion  to  keep  pace  Avith  the  rate 
of  catabolism  resulting  from  sustained  and 
heavy  exercise.  It  is,  in  short,  a  condition  of 
auto-intoxication.  Further,  bearing  in  mind 
the  insatiable  appetite  for  sleep  that  is  en- 
gendered by  overwork,  my  unhesitating  advice 
to  an}^  who  suffer  from  staleness  is,  "  sleep 
more  !  " 

I  emphasize  the  point,  because  I  am  well 
aware  that  in  advising  an  increase  of  sleep  I  am 
in  absolute  opposition  to  current  opinion.  My 
own  practice,  however,  was  always  to  indulge 
in  a  ten  or  twenty  minutes'  siesta  after  lunch 
whenever  in  the  course  of  training  I  began  to 
recognize  the  symptoms  of  incipient  staleness, 
and  I  am  confident  that  by  so  doing  I  averted 
more  than  one  attack  of  this  ailment.  Long 
before  I  had  any  knowledge  of  physiology  I  was 
wont  to  question  the  authority  of  current 
opinion  on  this  head,  and  used  to  argue  that  if 
every  animal  and  even  the  human  infant  slept 
after  a  meal,  why  should  the  athlete,  who  was 
living  a  very  animal  life,  be  excluded  from  the 
blessings  of  repose  in  which  to  digest  ?  Hence 
in  view  of  the  frequency  Avith  which  staleness 
manifests  itself  in  training,  I  submit  that  it  is 
high  time  for  a  serious  reconsideration  of  existing 
dogmas. 

Treatment.  This  depends  upon  two  main 
considerations— 

1 .  The  stage  during  training  at  which  staleness 
appears. 

2.  The  degree  of  staleness  manifested. 

1.  The  stage  is  important.  Occurring  about  a 
month  or  more  before  the  actual  date  of  the  con- 
test, staleness  is  of  little  importance.  Practice 
under  racing  conditions  does  not  as  yet  obtain, 
so  that  any  sudden  surcharging  of  the  blood  with 
catabolites  does  not  take  place ;  hence,  left  to 
itself  the  excretory  mechanism  \W11  readily 
adjust  itself  to  the  gradual  increase  of  work, 
with  the  possible  assistance  of  the  "  day  off  " 
on  Sunday  in  each  week. 

Occurring,  on  the  other  hand,  during  the  last 
week  or  ten  days  of  practice,  when  high-pressure 
conditions  are  the  daily  lot  of  the  athlete,  any 
deficiency  in  excretion  has  no  chance  of  adjust- 
ment, and,  once  started,  can  only  lead  on  to  a 
definite  breakdown  unless  energetically  treated. 

2.  Like  tjie  surgical  phenomenon  of  "  concus- 
sion," there  are  all  degrees  of  staleness,  passing 
imperceptibly  from  one  to  the  other.  It  may, 
on  the  one  hard,  be  so  slight  as  to  consist  more 
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of  mere  laziness,  which  the  athlete  shakes  off 
readily  as  soon  as  he  commences  his  afternoon's 
practice ;  or,  on  the  other  hand,  may  render  a 
man  chronically  unfit,  mentally  and  physically, 
for  any  effort,  however  much  he  may  strive  to 
fight  against   the  lethargy  that  clings   to  his 


senses 


Usually,  if  the  degree  be  but  a  slight  inertia, 
half  a  pint  of  champagne  or  one  to  two  glasses 
of  port  are  added  to  the  evening  meal.  This,  by 
presumably  increasing  the  circulatory  activity, 
tends  to  promote  more  effective  elimination. 
With  staleness  a  little  more  advanced  all  exercise, 
such  as  the  morning  sprint  or  walk,  other  than 
that  immediately  bearing  on  the  forthcoming 
contest  should  be  interdicted.  At  a  yet  further 
stage  a  regular  afternoon  siesta  of  twenty  to 
thirty  minutes  should  be  enjoined  in  addition 
to  the  former  adjuvants.  Finally,  a  complete 
cessation  of  training  for  forty-eight  hours  or 
more,  if  circumstances  permit,  with  the  exception 
of  the  rules  pertaining  to  hygiene,  must  be 
ordered,  accompanied  by  a  change  of  air  and 
scene  at  the  seaside. 

(6)  Boils. — In  this  connection  it  is  only 
necessary  to  remark  that  there  is  but  one  point 
peculiar  to  the  incidence  of  this  malady  among 
men  in  training.  It  occurs  chiefly  among 
rowing  men,  and  in  them  is  found  distributed 
mostly  on  the  buttocks  or  other  parts  similarly 
liable  to  friction  and  abrasion.  The  important 
point  is  that  it  is  liable  to  be  very  contagious  and 
assume  the  character  of  an  epidemic  among  the 
members  of  a  boat  club. 

Men  unfortunately  are  prone  to  spend  much 
thought  in  the  invention  of  this,  that  or  the  other 
mechanical  contrivance  that  wall  enable  them  to 
continue  their  rowing  in  spite  of  the  incon- 
venience and  pain  involved,  rather  than  seek 
medical  aid  from  the  commencement.  Treat- 
ment, therefore,  in  addition  to  the  measures, 
both  surgical  and  medical,  usually  adopted, 
should  consist  in  the  adoption  of  rigid  prophy- 
laxis. The  patient  should  be  forbidden  access 
to  the  boat-house  until  all  signs  of  activity  in  the 
boils  have  subsided,  his  clothes  be  thoroughly 
disinfected,  and — a  point  often  overlooked — 
his  seat  in  the  boat  which  will  be  occupied  by  a 
substitute  should  receive  a  vigorous  scrubbing 
with  a  powerful  antiseptic. 

(c)  Palpitation  and  Heart  Pains. — Turbulent 
action  of  the  heart  after  a  race — or  practice 
under  racing  conditions — may  be  said  to  be  the 
rule  in  training  :  in  fact,  a  man  who  is  not  thus 
distressed  is  looked  upon  with  considerable 
suspicion  as  a  "shirker." 

The  precordial  distress,  however,  is  normally 
short-lived,  three  to  five  minutes  sufficing  to 
establish  the  heart's  equilibrium  and  enable  the 
athlete  to  regain  his  dressing-room  fatigued  but 
comfortable.     With    the    abnormal    case    that 


occasionally  presents  itself,  a  certain  degree  of 
precordial  constriction  persists  for  some  hours, 
during  which  any  exertion,  however  mild — e.  g. 
that  of  walking  home — brings  on  a  palpable 
disturbance  of  the  heart  beat.  Such  cases  on 
examination  will  prove  to  be  suffering  from 
heart  strain — and  mil  be  further  considered 
under  that  heading  later.  I  may  here  just  add 
that  those  cases  are  curiously  prone  to  vomit 
directly  after  the  race. 

(d)  Insomnia.  —  Definite  wakefulness  is  de- 
cidedly rare  in  training,  and  if  a  man  complains 
of  having  had  a  "  bad  night,"  cross-examination 
will  usually  reveal  a  night  of  restless  tossing, 
disturbing  dreams  and  a  semi-wakeful  conscious- 
ness whenever  he  changed  his  position  in  bed, 
but  there  will  have  been  no  lying  awake  for 
hours  at  a  stretch  without  any  attempt  at 
somnolence. 

The  common  causative  factors  of  a  bad  night 
are — 

(1)  Overfatigue  of  the  skeletal  muscles  with 
general  aching  and  a  tendency  to  sharp  attacks 
of  cramp.  The  condition  is  usually  associated 
with  the  early  days  of  training,  when  perhaps 
rather  more  Mork  has  been  prescribed  for  the 
day  than  the  then  condition  of  the  muscles 
warrants.  Insomnia  from  this  cause  is  neglig- 
ible and  disappears  automatically  as  the  muscles 
improve.  (2)  Climatic  conditions,  such  as  some- 
times obtain  in  thundery  weather  during  the 
summer  months,  make  reposeful  sleep  impossible. 
Should  these  conditions  continue  for  three  or 
four  nights,  the  athlete  should  be  advised  to 
modify  his  athletics  somewhat,  so  as  to  make  it 
proportionate  to  his  rest  for  the  time  being. 
(3)  Digestive  disturbance.  This  is  commonly 
confined  to  the  novice,  who  is  apt  to  let  his  appe- 
tite run  riot  and  eat  more  than  he  really  needs, 
and  perhaps  more  important  stiU  is  the  fact 
that  he  is  liable  to  eat  too  fast.  Treatment, 
therefore,  resolves  itself  into  advice  as  to  how 
to  eat.  (4)  Cardiac  hypertrophy.  This  has 
been  noted  as  a  cause  of  insomnia  by  some 
observers,  but  cannot,  I  think,  be  at  all  common. 
Certainly  one  may  become  conscious  of  one's 
apex  beat  against  the  chest  wall  w^hen  lying  on 
the  left  side,  and  this  consciousness  in  a  man  at 
all  given  to  be  nervous  about  himself  may  suffice 
to  determine  a  disturbed  night.  The  remedy, 
however,  consists  in  a  change  of  posture  and  the 
assurance  of  a  medical  man  that  there  is  no  heart 
disease  present,  but  that  simple  hj^ertrophy  is 
an  essential  to  efficient  training,  and  insomnia,  if 
due  to  it,  an  entirely  transitory  phenomenon. 

To  turn  now  to  the  more  strictly  pathological 
changes  which  may  be  met  with  in  the  course  of, 
or  resulting  from,  training  we  have  to  consider 
the  two  phenomena  of  Albuminuria  and  Heart 
Strain. 

They  are  both  conditions  to  which  but  scanty 
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research  work  has  been  devoted,  and  closer 
investigation  is  called  for  before  we  can  assume 
a  position  of  dogmatism  in  dealing  with  either 
the  causation  or  treatment  of  these  affections. 
However,  as  valuable  contributions  to  a  better 
understanding  of  the  effects  of  training,  the  work 
of  Dr.  William  Colher,  at  Oxford,  on  albumin- 
uria, and  Dr.  Michell,  at  Cambridge,  on  heart 
strain,  stands  out  prominently.  It  is  to  them 
that  we  owe  such  insight  as  we  possess  of  the 
processes  at  work  in  the  phj'^sical  development 
of  the  body. 

Albuminuria. — ColHer  conclusively  shows  that 
the  occurrence  of  albumin  in  the  urine  must  no 
longer  of  necessity  be  considered  an  indication 
of  constitutional  weakness  when  manifested 
after  exercise. 

He  examined  the  urines  of  men  in  training  for 
the  "  torpid  "  races  before  and  after  racing,  and 
found  that  after  the  race  fifty-seven  per  cent,  of 
them  showed  considerable  amounts  of  albumin 
on  boiling  with  dilute  acetic  acid  and  also  with 
the  cold  nitric  acid  test.  Similarly  examining 
the  members  of  one  Oxford  crew  after  hard 
exercise,  he  found  albumin  in  the  urine  of  all 
eight  men.  In  four  out  of  the  eight  there  was 
a  very  considerable  amount.  In  short,  the 
better  trained  a  crew  was,  and  the  greater 
the  turn  of  speed  it  could  show,  the  greater  the 
amount  of  albumin  found.  These  observations, 
forced  to  a  logical  conclusion,  reveal  the  paradox 
that  unless  a  man  pass  albumin  after  exercise, 
his  training  must  be  considered  defective.  In 
this  connection  it  would  be  interesting  to  know 
whether  the  phenomenon  of  staleness  is  accom- 
panied by  albuminuria  or  not.  I  am  unaware 
of  any  experiments  that  could  supply  an  answer 
to  this  query.  As  tending  to  show  that  this 
functional  albuminuria  does  not  apparently 
induce  organic  disease  prematurely,  the  notes  of 
Dr.  Morgan,  of  Manchester,  are  of  interest.  He 
followed  up  the  lives  of  294  old  Blues  who  had 
taken  part  in  the  inter-university  boat  race, 
and  found  that  the  average  span  of  their  lives 
was  above  that  of  the  general  population.  In 
the  face  of  such  evidence  the  question  naturally 
arises  as  to  what  degree  or  kind  of  albuminuria 
calls  for  medical  interference.  Before  attempt- 
ing a  reply  to  this  question  it  would  be  opportune 
to  recall  that  Morner  has  shown  that  all  urines 
contain  twenty  to  eighty  mg.  of  serum  albumin 
per  litre  in  addition  to  containing  seven  to  twenty 
mg.  of  substances  which  precipitate  albumin, 
and  that  the  precipitate  resulting  from  the 
interaction  of  the  serum  albumin  and  these 
precipitins  is  commonly  but  erroneously  called 
"  mucin."  Hence  the  necessity  for  the  adoption 
of  some  practical  standard  of  the  amount  of 
albumin  permissible  before  a  given  case  is  labelled 
as  one  of  even  functional  albuminuria .  The  only 
obvious  standard  that  is  at  present  available  is 


the  one  set  up  by  the  work  of  Collier,  i.  e.  that 
those  urines  which  show  a  ring  Avith  the  cold 
nitric  test  or  a  precipitate  on  boiling  with  dilute 
acetic  acid  should  be  labelled  albuminuric.  To 
return  to  the  main  question  as  to  the  dividing 
line  between  functional  and  organic  albuminuria. 
Our  present  knowledge  of  the  subject  demands 
that  we  should  err  on  the  side  of  safet}^  and 
therefore  the  following  tests  should  be  adopted. 
All  cases  must  be  deemed  organic  that — 

1.  Show  the  presence  of  endothehal  or  hyaline 
casts ; 

2.  Yield  albumin  on  boiling,  etc.,  after 
twenty-four  hours'  rest  in  bed; 

3.  Yield  albumin  with  concomitant  arterio- 
sclerosis. 

To  these  tests  I  may  add  another,  the  value  of 
which,  however,  has  not  yet  been  determined 
'  in  cases  of  albuminuria  after  exercise.  Dr. 
;  Otto  Griinbaum  has  found  that  the  admini- 
stration of  calcium  lactate  uiU  inhibit  the 
deposit  of  albumin  in  all  cases  of  postural  or 
cycUc  albuminuria,  and  suggests  that  it  might 
be  tried  wth  advantage  as  a  distinguishing  test 
for  the  functional  cases  occurring  after  exercise. 
The  drug  has  no  effect  upon  the  organic  cases. 

In  conclusion  I  need  hardly  add  that  no  case 
giving  evidence  of  organic  albuminuria  should 
I  be  allowed  to  train. 

Heart  Strain.  —  I  cannot  do  better  in  this 
paragraph  than  reproduce  a  summary  of  the 
article  written  by  Dr.  R.  W.  MicheU  on  this 
subject,  as  it  is  at  once  the  most  accurate  and 
the  most  up-to-date  account  of  any  work  done 
upon  the  heart  in  training. 

The  points  calling  for  particular  notice  are — 

1.  That  throughout  the  athletic  life  of  an 
individual  there  is  a  progressive  faU  in  the  pulse 
rate. 

2.  That  even  the  onset  of  some  acute  febrile 
complaint  does  not  at  once  raise  this  rate.  As 
a  result,  during  the  early  stages  of  an  illness  the 
pulse  yields  no  guidance  as  to  the  severity  of 
the  disease,  while,  per  contra,  a  sudden  rise  in 
the  rate  after  the  first  forty-eight  hours  or  so 
does  not  of  necessity  imply  the  presence  of  a 


grave  crisis. 


3.  Successful  training  is  accompanied  by  a 
continuous  rise  in  the  number  of  red  corpuscles, 
with  a  corresponding  rise  in  colour  index.  With 
overwork  and  a  falling  weight  this  increase  is 
succeeded  by  a  decrease,  and  may  be  regarded 
as  one  of  the  earliest  pathological  signs  of 
incipient  staleness. 

4.  The  earhest  clinical  sign  of  over-fatigue  is 
the  rise  in  the  pulse  rate  before  exercise,  which 
later  is  succeeded  by  a  similar  rise  in  rate  after 
exercise.  Later  comes  an  alteration  in  the 
heart's  rhythm.  In  place  of  the  prolonged 
cardiac  first  sound  followed  by  a  sharp  second 
and  then  a  pause,  which  is  characteristic  of  the 
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athletic  heart,  there  is  a  transition  to  the 
equalization  of  intervals  and  a  tendency  to 
"  space." 

5.  Cases  of  heart  strain  are  divisible  into  two 
main  groups,  the  one  in  which  the  right  side  is 
chiefly  affected,  the  other  involving  the  left. 

In  the  former  case  the  patient  is  usually  but 
an  embryonic  athlete  in  whom  the  history  of 
ailment  is  short — perhaps  not  more  than  a  day 
or  two.  The  complaint  is  of  fluttering  or  vague 
precordial  discomfort.  The  cardiac  area  shows 
a  wavy  impulse,  epigastric  pulsation,  feeble 
apex  beat  over  a  small  area,  tender  spots  over 
the  sternal  ends  of  the  second  or  third  inter- 
costal spaces,  a  small  twanging  first  sound, 
^vith  a  high-pitched  second.  This  train  of  signs 
is  sometimes  supplemented  by  an  important 
one,  viz.  engorgement  of  the  veins  of  the 
neck. 

In  the  second  case  the  patient  is  a  more 
experienced  athlete  who  has  been  overdoing 
his  exercise  for  some  considerable  period — i.  e. 
a  year  or  more — in  order  to  attain  some  specially 
prized  distinction.  Here  the  complaint  is  of 
malaise  of  a  week  to  ten  days'  duration,  with 
sensations  of  thumping  of  the  heart  while  in 
bed ;  a  feeling  of  irregular  action  while  at  rest, 
but  with  improvement  for  three  to  four  hours 
after  exercise,  and  a  rather  rapid  loss  of  weight. 
Examination  reveals  extension  to  the  left  of 
the  area  of  cardiac  dullness,  sudden  and  heavy 
impulse  and  an  irregular  rhythm.  The  heart 
signs  do  not  differ  materially  from  those  found 
in  the  healthy  but  non-athletic  heart.  Further 
extension  of  this  condition  yields  a  pulse 
markedly  irregular,  in  which  beats  are  dropped 
owdng  to  abortive  ventricular  contractions,  as 
well  as  beats  that  are  "  grouped."  While  the 
patient  is  standing  the  blood-pressure  drops  to 
100-80  mg.  of  Hg.,  and  the  pulse  becomes 
definitely  dicrotic.  The  patient  is  very  liable 
to  faint  under  examination  and  complains  of 
sensitiveness  to  pressure  by  the  stethoscope  over 
the  apex,  such  that  nausea  is  readily  induced. 
Later  still,  regurgitation  through  tricuspid  and 
mitral  valves  may  be  established. 

This  third  stage,  however,  is  seldom  met  with 
in  men  in  full  training,  but  rather  in  those  who 
have  attempted  work  out  of  proportion  to  the 
degree  of  their  training  at  the  time. 

Treatment.  (1)  When  the  right  side  is 
affected. 

As  the  blood-pressure  in  these  cases  is  high, 
efforts  should  be  made  to  lower  it.  To  do  this 
a  hot  bath  should  be  prescribed  or  a  hot  pack 
applied  to  the  chest  wall ;  which  done,  an  initial 
dose  of  diuretin,  gr.  xv,  should  be  admini- 
stered and  the  patient  put  to  bed.  The  effect 
of  the  diuretin  should  be  closely  watched,  and 
if  the  pressure  has  not  dropped  in  four  hours  a 
second  dose  of  gr.  x  given.     The  drug  requires 


j  watchfulness   because  of  a  tendency  to  lower 

I  pressure    suddenly  in    some    subjects,    causing 

i  sighing    respiration,     dimness    of    vision     and 

I  sensations  of  syncope.  In  the  administration 
of  the  hot  bath  care  should  be  taken  to  keep  the 
patient  horizontal  by  laying  him  on  a  blanket 
at  the  bottom  of  the  bath,  on  which  he  is  sub- 

j  sequently  lifted  out  of  the  water.  This  treat- 
ment results   in   a   cessation   of   the  radiating 

j  precordial  pain  and  an  increase  in  the  volume 
of  the  first  sound,  but  the  murmur  along  the 

,  left  side  of  the  sternum  may  become  more 
distinct.     The  degree  and  extent  of  this  mur- 

'  mur  is  of  prognostic  value,  as  it  picks  out  the 
cases  in  which  a  relapse  may  be  anticipated, 

I  if  hard  exercise  be  again  attempted,  even  after 

i  apparently  complete  recovery. 

j  When  convalescence  is  established  and  the 
patient  allowed  to  leave  his  bed,  the  amount 
of  permissible  exercise  should  be  carefully  laid 
down  for  him — all  excitement  or  sudden  effort 
avoided,  and  alcohol,  tea,  coffee  and  tobacco 
rigidly  banned. 

2.  When  the  left  side  is  affected. 

The  patient  should  be  put  to  bed  and  there 

I  kept  as  long  as  the  rhythm  shows  steady  im- 
provement. In  those  cases  in  which  tricuspid 
and  mitral  murmurs  are  evidenced,  treatment 
tends  soon  to  re-establish  a  normal  balance. 
The  tricuspid  murmur  may  disappear  in  as  short 
a  time  as  forty-eight  hours,  but  even  after  a 

I  return  to  normal  equilibrium  its  irregularities 
may  for  a  time  be  readily  reawakened.  Hence 
exercise  should  be  tentatively  tried  and  very 
gradually    increased.     The    mitral    murmur   is 

!  much   less   amenable,    often   requiring   a   year 

;  before  full  resumption  of  function  is  possible. 
Should  dilatation  persist  in  spite  of  treatment,  a 
history  of  diphtheria,  scarlet  or  rheumatic  fevers 
will  nearly  always  be  obtainable,  indicating  the 
existence  of  valvular  trouble  antecedent  to  the 
strain,  and  hence  the  prognosis  assumes  a  very 
different  complexion. 

Diet.  Whatever  side  be  involved  the  patient 
must  be  told  to  restrict  his  food  to  that  amount 
of  solid  and  fluid  necessary  to  avert  actual 
hunger  and  thirst.  Where  regurgitation  is 
present  this  abstinence  must  be  continued  as 
long  as  cardiac  improvement  is  maintained. 

Drugs.  Diuretin  has  already  been  alluded  to, 
but  in  a  few  cases  of  marked  arrhythmia  its 
action  is  very  slow  or  negligible,  and  then  resort 
must  be  had  to  the  hypodermic  use  of  morphia, 
carefully  guarded  with  an  admixture  of  strych- 
nine. Manganese,  in  the  form  of  the  glj^cero- 
phosphates,  and  combined  with  haemoglobin, 
is  the  best  mixture  with  which  to  combat  the 
anaemia  which  soon  manifests  itself  in  these 
cases.  Digitalis,  in  the  after-treatment  of  these 
cases,  calls  for  comment.  When  the  blood- 
pressure  is  low,  the  pulse  small  and  frequent, 
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digitalis  is  sometimes  efficient,  sometimes  not. 
It  is  liable  to  affect  this  type  of  heart  more 
readily  than  others,  but  it  is  more  difficult  to 
obtain  and  maintain  the  desired  rhythm.  This 
difficulty  arises  from  the  liability  of  another 
rliythm  to  superimpose  itself,  in  which  beats  are 
dropped  and  the  interval  followed  by  a  thumping 
beat.  Reduction  of  the  dose  does  not  always 
result  in  the  reappearance  of  the  desired  rhythm. 
The  addition  of  strychnine  will  gain  the  desired 
end  with  smaller  doses  of  digitalis,  but  the 
mixture  is  apt  to  cause  an  increased  sensibility 
of  the  cardiac  pulsations  by  the  patient,  with  a 
sense  of  constriction  in  the  left  and  middle  of 
the  chest.  Such  sensations,  if  continued,  often 
give  rise  to  anxiety  on  the  part  of  the  patient. 
Hence  the  ideal  drug  is  to  be  sought  elsewhere, 
and  is  found  in  Ceretis  Mexicana,  Avhich  acts 
efficiently  in  the  form  of  a  tincture,  in  doses  of  ; 
v-xxx  \\.  Under  its  influence  the  strength  and 
regularity  of  the  contractions  is  increased  with- 
out corresponding  rise  of  blood-pressure  such  as 
to  necessitate  any  consumption  of  the  reserve 
energies  of  the  heart. 

In  conclusion,  two  conditions  of  minor  im- 
portance remain  to  be  noted.  The  one  common 
and  comparatively  insignificant,  the  other  rare 
but  important.  The  first  is  a  symptom  complex 
generally  termed  stage-fright,  but  is  better  known 
in  the  athletic  world  as  "  the  needle."  Clinically 
it  is  evidenced  by  an  aspect  rather  pale  and 
drawn,  a  loss  of  the  normally  elastic  gait  of  the 
well-trained,  loss  of  appetite,  repeated  attacks 
of  3'awning,  frequent  passage  of  large  quantities 
of  pale  and  odourless  urine  and,  in  bad  cases, 
diarrhoea.  The  sufferer  \\\\\  complain  of  an 
epigastric  sinking  and  a  sensation  of  paresis  in 
his  limbs.  This  group  of  symptoms  is  of  course 
the  common  accompaniment  of  a  good  many 
crises  in  daily  life,  its  importance  in  connection 
with  training  lies  in  the  fact  that  it  may  seriously 
interfere  on  occasion  with  the  racing  efficiency  of 
a  crew,  especially  at  the  start  of  a  race.  While 
generally  not  evident  until  the  morning  of,  or 
only  an  hour  or  two  before,  a  race,  it  may  some- 
times attack  a  novice  two  or  three  days  before. 
In  the  latter  case  the  persistence  of  the  symptoms 
is  very  apt  to  induce  staleness,  or  at  all  events  a  [ 
condition  clinically  indistinguishable  from  that  ' 
phenomenon,  and  consequently  calls  for  treat- 
ment. This  consists  in  the  administration  of 
potassium  bromide  in  doses  of  not  more  than 
five  grains  at  bedtime  and  repeated  in  the  morn- 
ing if  necessary.  The  effect  of  such  doses  is  to 
produce  composure  without  any  depressant 
effect  on  the  heart.  The  great  caution  to  be 
observed  is  that  these  cases  do  not  require 
stinuilant  tonics,  in  spite  of  the  popular  advice 
to  "  buck  up,"  and  strychnine,  of  all  drugs, 
must  be  rigidlj'  avoided. 

The  second  condition  is  arterio-sclerosis.  which 


in  the  man  of  athletic  age  is  fortunately  very 
rare.  When  established  it  should  constitute 
a  bar  to  all  training,  and  I  would  go  so  far  as  to 
add  that  if  either  hereditary  or  acquired  syphilis 
be  found  in  a  candidate  he  should  be  warned 
against  any  exercise  that  tends  to  raise  his 
blood-pressure.  It  is  true  that  no  one  has  yet 
established  the  fact  that  training  between  the 
ages  of  twenty  and  thirty  has  led  to  premature 
atheroma,  but  in  the  light  of  our  physiological 
knowledge  of  the  etiology  of  atheroma  it  is  a 
reasonable  inference  that  makes  us  fear  the 
effects  of  strain  upon  arteries  already  touched 
by  a  disease  which  has  so  marked  an  effect  of  its 
own  in  the  same  direction. 

One  caution  I  may  give  with  advantage.  It 
has  been  recently  recognized  that  there  exist  con- 
ditions of  arterial  spasm  so  that  the  radial  may 
be  felt  one  day  distinctly  thickened  and  cord- 
like, while  the  next  day — or  even  a  few  hours 
later — it  is  perfectly  normal.  The  great  dis- 
tinction between  this  and  the  genuine  complaint 
is  that  in  the  latter  there  is  nearly  always 
accompanying  tortuosity  of  the  vessel.  If  in 
addition  to  noting  this  point  care  is  taken  to 
examine  the  artery  at  two  or  three  different 
times,  mistakes  should  not  easily  arise 

D.  P. 

THE   NAUHEIM   METHODS 

The  methods  of  treating  diseases  of  the  heart 
and  blood-vessels  known  as  the  '"  Nauheim  " 
treatment  have  been  employed  in  England  for 
some  twenty  years,  and  have  attained  a  \^ell- 
established  and  recognized  position  in  clinical 
medicine,  yet  their  use  is  not  so  widespread  as 
it  should  be,  considering  the  ease  with  which 
the  treatment  can  be  given  and  the  great 
benefits  that  are  derived  from  it  in  many 
forms  of  cardiac  and  circulatory  disease,  more 
especially  in  those  cases  where  the  usual  treat- 
ment by  drugs,  rest  and  diet  fails  to  produce 
any  lasting  or  satisfactory  result. 

The  bathing  springs  at  Nauheim  are  slightly 
ferruginous,  highly  carbonated,  saline  waters, 
varying  in  heat  from  86°  F.  to  94°  F.  It  is  a 
mistake,  however,  to  svippose  that  a  Nauheim 
bath  must,  of  necessity,  be  a  carbonated  bath, 
as  simple  warm  saline  baths  are  also  used ; 
indeed,  in  a  large  number  of  cases  of  cardiac 
and  circulatory  diseases,  the  administration 
of  carbonated  baths,  especially  at  the  com- 
mencement of  the  treatment,  is  not  only  useless 
but  markedly  injurious,  and  sometimes  decidedly 
dangerous.  The  indiscriminate  use  of  the 
carbonated  baths  in  England  has  caused  much 
disappointment,  both  to  patients  and  medical 
men,  and  has  at  times  brought  a  wholly 
undeserved  discredit  upon  the  treatment,  the 
cause  of  failure  to  produce  good  results  being 
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entirely  due  to  ignorance  on  the  part  of  the 
administrator,  and  not  to  the  treatment. 

The  baths  of  Nauheim  may  be  divided  into 
five  chief  classes — 

1.  The  Brine,  Bath.  The  brine  for  these 
baths  is  supplied  by  the  water  of  the  springs 
after  it  has  been  freed  from  calcium  and  iron 
salts  and  COo- 

2.  The  Thermal  Bath.  When  the  water  is 
exposed  in  open  tanks  a  large  proportion  of  the 
natural  COg  is  given  off,  whilst  iron  and  calcium 
salts,  held  in  solution,  are  precipitated,  forming 
a  broAvnish-yelloAv  fluid  called  "  Thermal  brine." 
It  is  this  that  is  used  in  preparing  the  thermal 
baths. 

3.  The  Thermal  Spriidel  Bath.  The  water 
for  these  baths  is  stored  in  closed  tanks  and 
therefore  loses  little  of  its  natural  COg. 

4.  The  Sjyrudel  Bath.  The  water  for  these 
baths  is  brought  from  the  spring  to  the  bath 
through  pipes  without  coming  in  contact  with 
the  outer  air,  and  is  therefore  fully  charged 
with  CO2. 

5.  The  Sprudel  Strom  Bath.  A  "stream" 
bath  can  be  made  of  any  of  the  latter  three 
kinds  of  baths  by  means  of  a  process  by  which  a 
constant  floAV  is  kept  up  through  the  bath. 
Any  of  the  various  kinds  of  baths  can  be 
strengthened,  as  required,  by  the  addition  of 
the  mother-lye  which  is  extracted  at  the  salt 
works ;  so  that  during  a  course  a  carefully 
graduated  sequence  of  baths  can  be  given. 

The  radioactivity  of  the  bath  waters  is  so 
small  that  it  may  be  disregarded  as  a  therapeutic 
agent.  The  baths  are  given  above  in  the  order 
in  which  they  are  generally  administered  in 
cardiac  complaints,  but  in  many  cases  only 
numbers  one  and  two  are  employed. 

A  properly  prescribed  Nauheim  bath  stimu- 
lates the  cutaneous  nerves  and  dilates  the 
capillaries,  thereby  producing  a  slower  and  more 
vigorous  heart's  action  and  an  increased 
metabolism.  A  dilated  heart,  under  these 
conditions,  has  less  resistance  to  overcome,  and 
therefore  regains  contractility  and  tonicity, 
and  is  progressively  more  able  to  carry  on  a 
satisfactory  circulation.  The  improved  circula- 
tion thus  set  up  reacts  upon  the  heart  itself, 
and  its  muscular  walls,  being  better  nourished, 
regain  strength,  consequently  any  dilatation  that 
is  present  soon  disappears. 

The  effect  produced  by  a  single  bath  upon  a 
suitable  case  is  a  temporary  decrease  in  the 
cardiac  dullness ;  some  observers  ascribe  this 
to  an  overlapping  of  the  lungs  due  to  deeper 
breathing ;  this  cannot,  however,  be  the  case,  as 
the  cardiac  area  will  gradually  and  progressively 
diminish  during  a  course  and  ultimately  regain 
its  normal  dimensions.  Whatever  theories  are 
held  as  to  the  action  of  the  baths,  the  fact 
remains  that  many  cases  which  have  had  to 


live  a  life  of  invalidism  for  months,  and  some- 
times years,  are  restored  to  health  and  enjoy- 
ment of  life  by  a  course  of  Nauheim  baths. 
The  effect  of  these  baths  upon  arterial  tension 
varies  according  to  the  form  of  bath  that  is 
given ;  as  a  practical  guiding-rule  one  may  say 
!  that  the  arterial  tension  is  lowered  for  a  time  by 
I  the  warmer  and  weaker  baths,  and  temporarily 
I  raised  by  the  cooler  and  stronger  baths.  It  is 
I  for  this  reason  that  effervescing  baths  given  at 
'  the  beginning  of  the  treatment  to  patients  with 
weak,  dilated,  flabby,  ill-acting  hearts  are 
decidedly  harmful,  not  to  say  dangerous,  as  such 
cases  have  not  the  necessary  recuperative  power 
to  withstand  the  temporary  rise  in  blood  pressure. 
The  culminating  effect  of  a  course  of  baths  is 
undoubtedly  the  restoration  of  balance  between 
the  force  of  the  heart's  stroke  and  the  resistance 
to  be  overcome,  so  that  in  patients  who,  at  the 
beginning  of  the  treatment,  have  a  markedly 
high  arterial  tension,  a  decided  lowering  of 
this  tension  will  be  the  result  of  a  course  of 
baths,  provided  the  vessels  are  not  very  ad- 
vanced in  degeneration  and  retain  sufficient 
elasticity  to  dilate  when  the  toxic  poison  causing 
spasmodic  contraction  is  eliminated.  In  a 
patient,  on  the  other  hand,  with  a  markedly 
low  arterial  tension  and  a  heart  weakened  by 
anaemia  or  debility,  that  tension  will  be  gradually 
raised  by  the  improving  condition  of  the  cardiac 
muscles,  and  a  more  satisfactory  circulation 
will  be  established. 

The  selection  of  cases  for  treatment  is  of  the 
greatest  importance,  and  the  very  fact  that  the 
kind  and  degree  of  cases  that  will  receive 
benefit  from  the  treatment  is  large,  may  lead 
to  it  being  given  where  unsuitable ;  it  may  be 
laid  down  as  a  definite  rule  that  it  is  not  suitable 
for  cases  in  Avliich  defective  compensation  is  in 
an  advanced  stage. 

In  the  following  classes  of  case  the  Nauheim 
treatment  is  especially  useful — 

1.  Cardiac  Dilatation  with  Weak  Muscular 
Walls,  the  sequela  of  influenza,  typhoid,  miliaria, 
acute  or  subacute  rheumatism,  anaemia,  or  anj^ 
wasting  and  debilitating  illness.  In  these  cases 
symptoms  of  palpitation,  cardiac  pain,  anaemia, 
dyspnoea  on  exertion  and  general  weakness  are 
often  permanently  cured. 

2.  Valvular  Disease  accompanied  by  Cardiac 
Dilatation  and  Muscular  Weakness. — The  valvu- 
lar defect  cannot,  of  course,  be  cured,  but  the 
strengthening  of  the  cardiac  walls  and  diminu- 
tion in  the  dilatation  help  very  greatly  to 
improve  the  circulation  and  assist  compensa- 
tion, especially  in  cases  of  mitral  regurgitation. 
In  cases  of  valvular  disease  where  great  hyper- 
trophy is  present,  with  its  accompanying  power- 
ful contraction  of  the  left  ventricle,  producing 
an  uncomfortable  sensation  of  pulsation,  I  have 
not  found  the  Nauheim  treatment  satisfactory. 
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o.  Cardiac  Dilatation  secondary  to  High  Arterial 
Tension  and  commencing  Arterial  Degeneration  in 
Middle-aged  People. — This  condition  is  often  the 
result  of  a  gouty  or  rheumatic  diathesis  and,  if 
untreated,  will  steadily  progress.  If  the  arterial 
degeneration  is  not  too  advanced  the  blood 
pressure  will  drop  30  or  40  mm.  Hg.  during 
a  course  of  treatment,  so  that  in  a  case  starting 
with  a  systolic  blood  pressure  of  180  mm.  Hg. 
the  tension  -will  steadily  drop  during  treatment 
till,  at  the  end  of  the  course,  it  is  about  135-140 
mm.  Hg..  and  this  lowered  tension  may  be 
retained  for  a  lengthy  period  if  a  careful 
dietary  and  habit  of  life  are  adhered  to.  The 
cardiac  dilatation  with  its  accompanying  painful 
and  dangerous  symptoms  will  disappear  and 
the  patient  be  able  to  lead  a  normal  life  and 
take  a  satisfactory  amount  of  exercise  without 
suffering  from  cardiac  pain  or  dyspnoea.  The 
effect  of  a  course  of  baths  in  this  class  of  case 
will  probably  last  a  year  or  eighteen  months, 
when  it  is  advisable  to  take  a  second  course, 
the  high  tension  and  resultant  dilatation,  due 
to  faulty  metabolism,  being  likely  to  return. 

In  cases  where  there  is  marked  arterial 
degeneration  accompanied  by  some  fibrosis  of 
the  kidneys,  cardiac  dilatation  can  usually  be 
cured  and  its  symptoms  relieved  for  a  time,  but 
the  arterial  tension  is  practically  unaltered. 
As  in  these  cases  the  vessels  have  lost  their 
elasticity,  they  must  be  treated  with  great  care 
and  only  the  weaker  and  warmer  baths  be  given, 
but  provided  this  precaution  is  taken  there  is 
no  danger,  and  troublesome  symptoms  can  be 
greatly  relieved.  I  have  treated  a  number 
of  these  cases,  in  which  the  systolic  blood 
pressure  was  weU  over  200  mm.  Hg.  and  the 
urine  contained  a  heavy  cloud  of  albumin,  with 
highly  satisfactory  results,  among  which  a 
marked  diminution  in  the  albuminuria  was  one 
of  the  evidences  of  the  improved  condition. 

4.  Cardiac  Weakness  and  Irritability  produced 
by  the  excessive  use  of  Tobacco  or  Alcohol. — It  is 
necessary  that  the  patient  should  give  up  the 
habit  that  caused  the  disease;  if  this  is  not  done 
no  treatment  will  have  any  lasting  beneficial 
effect.  The  Nauheim  methods  will  greatly 
accelerate  the  cure  of  a  "  tobacco  heart,"  but 
the  patient  should  be  made  to  understand 
definitely  that  it  docs  not  make  him  immune 
from  tobacco  poisoning. 

5.  Nervous  Affections  of  the  Heart. — Among 
these  may  be  classed  such  cases  as  neurasthenia, 
nervous  exhaustion,  cardiac  breakdown  from 
worry  and  overwork,  and  all  that  large  class  of 
cardiac  afifections  in  which  tachycardia,  cardiac 
pain,  restlessness,  malnutrition  and  insonmia 
are  present,  but  no  definite  valvular  lesion  can 
be  discovered,  and  no  marked  dilatation,  but 
where  a  rapid,  feeble  and  unstable  action  of 
the  heart  indicates  the  presence  of  a  weakened 


muscular  wall.  The  partial  rest  cure,  necessary 
for  a  course  of  Nauheim  baths,  is  undoubtedly 
a  powerful  factor  for  good  in  these  cases,  but 
I  have  often  experienced  the  fact  that  a  rest 
cure,  without  the  aid  of  a  course  of  baths  to 
improve  metabolism  and  strengthen  and  quiet 
the  heart's  action,  is  of  little  or  no  value. 

6.  Graves's  Disease.  —  In  many  cases  of 
Graves's  disease  the  symptoms  can  be  markedly 
relieved  and  tlie  cure  hastened  by  the  combina- 
tion of  a  course  of  baths  with  other  methods 
of  treatment. 

7.  Obesity. — The  heart,  in  these  cases,  is 
generally  somewhat  dilated  in  addition  to  being 
hampered  by  a  layer  of  fat.  An  improvement 
in  the  cardiac  condition  leading  to  a  more 
healthy  circulation  and  metabolism  will  not 
only  greatly  benefit  the  patient's  general  con- 
dition, but  will  gradually  induce  the  growth 
of  healthy  tissue  instead  of  a  superabundance 
of  fat,  and  bring  about  a  material  and  lasting 
decrease  in  the  weight.  Such  cases  as  these 
Avill  lose  from  one  to  two  stone  in  weight  during 
a  period  of  two  or  three  months  following  a 
course  of  baths  and,  instead  of  being  weakened 
by  the  process,  will  feel  stronger  and  be  more 
able  to  take  exercise,  and  thereby  keep  the 
weight  from  again  rising. 

The  Nauheim  methods  as  applied  in  England 
consist  in  the  administration  of  a  course  of 
mineral  baths  artificially  prepared  so  as  to  re- 
semble, in  all  active  ingredients,  the  baths  of 
Nauheim.  In  conjunction  with  these  baths  a 
course  of  "  Schott "  exercises  is  sometimes  given, 
the  details  of  which  will  be  considered  later.  It 
is  not  possible  to  give  an  account  of  the  prepara- 
tion of  the  baths  that  can  be  rigidly  adhered  to 
in  every  case,  but  a  careful  observationof  the  pulse 
and  general  condition  of  the  individual  patient 
before  and  after  a  bath  will  enable  any  one  who 
is  willing  to  give  time  and  take  trouble  with  the 
treatment,  so  to  regulate  the  strength,  tempera- 
ture and  duration  of  the  baths  that  the  best 
results  may  be  obtained. 

A  suitable  bath  will  produce  a  slowing  and 
strengthening  of  the  pulse,  an  improved  colour 
and  a  general  feeling  of  comfort,  though  in  some 
cases  the  pulse  does  not  markedly  slow  down  till 
some  time  after  the  bath. 

The  first  bath  should  contain  six  to  seven 
pounds  of  salt,  and  seven  to  eight  ounces  of 
calcium  chloride,  and  should  be  of  a  temperature 
var3dng  from  97°  F.  to  95°  F.,  according  to  the 
case  and  the  time  of  the  year.  Rather  warmer 
baths  are  necessary  in  the  winter  than  in  the 
summer.  The  patient  should  remain  immersed 
for  from  three  to  four  minutes  and,  after 
carefully  drying,  should  go  to  bed  for  an  hour. 

The  baths  should  be  given  for  two  consecutive 
days,  with  a  day's  interval,  during  the  first  week, 
and  for  three  consecutive  days,  with  a  day's 
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interval,  during  the  following  Aveeks,  if  this 
does  not  overtire  the  patient.  The  bath  should 
be  strengthened  by  one  pound  of  salt  and  one 
ounce  of  calcium  chloride,  and  lengthened  by 
one  minute  every  second  bath.  \\'Tiere  the 
reaction  is  good  and  the  patient  not  debilitated, 
half  an  effervescing  COg  bath  may  be  added  at 
about  the  twelfth  bath,  and  this  may  be 
gradually  raised  to  a  whole  COo  bath  if  the 
result  is  satisfactory.  It  is  sometimes  advisable 
to  weaken  and  shorten  the  bath  slightly  on  be- 
ginning the  COg-  A  full  course  of  baths  consists 
of  twenty-four  or  twenty-five,  five  baths  being 
given  weekly.  A  sheet  may  be  fixed  over  the 
bath  after  the  patient  is  immersed,  so  that  the 
medical  man  can  watch  the  effect  on  the  pulse. 
If  the  pulse  is  increased  in  frequency  or  becomes 
intermittent,  or  the  patient  complains  of  any 
disagreeable  sensation,  the  bath  is  probably  too 
strong,  too  lengthy  or  too  cool,  or  the  patient 
has  had  as  many  baths  as  are  advisable.  Slight 
rigors  will  often  follow  the  baths,  especially  in 
nervous  cases,  but  these  soon  pass  off  and, 
unless  the  patient  feels  cold  and  has  a  bad  pulse 
at  the  time,  they  may  be  disregarded.  A 
feeling  of  tightness  of  the  chest  on  first  getting 
into  the  bath  is  quite  common. 

In  combination  with  the  bath  treatment, 
massage  and  varioyis  forms  of  medical  exercises 
are  used,  i.  e.  the  Zander,  the  Jurain  and  the 
Schott.  The  last-named  are  the  best  adapted 
for  cardiac  cases,  as  they  are  given  by  an 
operator  who  is  able  to  watch  the  effect  upon 
the  pulse,  respirations  and  skin,  and  is  thereby 
able  to  regulate  them  exactly  for  each  individual, 
whereas  no  form  of  mechanical  exercises, 
however  skilfully  plamied,  can  be  so  exactly 
graduated. 

The  Schott  exercises  are  best  given  on  the 
days  when  no  bath  is  taken;  there  should  be 
an  interval  of  a  few  minutes  between  each 
exercise  and  the  operator  should  carefully  watch 
their  effect  upon  the  pulse.  If  properly  given 
the  exercises  mil  increase  the  volume  and 
decrease  the  rapidity  of  the  pulse,  though  their 
action  is  slower  and  less  powerful  than  that  of 
the  baths.  Some  patients  who  have  not 
sufficient  recuperative  power  to  start  the  baths 
will  often  be  so  improved  by  a  fortnight  or 
three  weeks'  course  of  exercises  that  they  will 
then  be  able  to  take  the  baths  A^dth  benefit. 
The  patient  should  breathe  regularly  during 
the  exercises,  not  holding  the  breath  as  some 
are  incHned  to  do,  and  should  He  dowai  for  half 
an  hour  after  the  administration.  The  exercises 
are  so  planned  that  they  include  every  muscle 
in  the  body,  thereby  causing  a  dilatation  of  all 
the  muscle  vessels  and  a  consequent  decrease 
of  the  resistance  to  the  heart's  action;  if, 
however,  they  are  pushed  so  as  to  quicken  the 
pulse  their  object  is  defeated.     A  description 


of  these  exercises,  to  be  of  any  use  for  practical 
purposes,  requires  a  number  of  somewhat 
elaborate  illustrations  which  it  is  not  possible 
to  include  in  this  article. 

Though  the  Nauheim  methods  have  been 
used  in  England  almost  exclusively  for  the 
treatment  of  diseases  of  the  heart  and  circula- 
tion, they  are  applied  at  Nauheim,  with  great 
I  benefit,  to  several  other  forms  of  chronic  disease 
in  which  an  improved  circulation  and  increased 
metabolism  produce  relief  of  symptoms  and 
tend  to  arrest  further  degenerative  changes. 
The  chief  among  these  are  :  chronic  muscular 
rheumatism,  chronic  articular  rheumatism, 
arthritis  deformans,  corpulency,  diabetes,  gout, 
scrofula,  rachitis,  anaemia  and  chlorosis,  chronic 
catarrhal  conditions  of  the  digestive  and  respira- 
tory organs,  and  some  chronic  nervous  diseases. 

There  are  six  drinking  springs  at  Nauheim, 
two  are  of  the  carbonated  saline  variety,  three 
acidulated  ferruginous  springs,  and  the  sixth 
is  a  weak  acidulated  water.  The  drinking 
waters  are  used  in  various  forms  of  digestive 
and  pulmonary  affections,  but  as  it  is  the  object 
of  this  article  to  deal  with  the  Nauheim 
methods  with  especial  reference  to  the  treatment 
of  cardiac  and  circulatory  diseases,  it  is  not 
necessary  to  enter  into  any  more  detailed 
description  of  the  drinking  waters.  For  use 
in  pulmonary  complaints,  such  as  chronic 
bronchitis,  etc.,  there  is  a  building  in  which 
inhalations  of  pulverized  salts  and  other  medical 
preparations  are  given. 

The  official  season  at  Nauheim  is  from  April 
16th  to  October  15th.  L.  T.  T. 

ELECTRO-THERAPEUTICS 

Various  forms  of  electricity  have  been 
recognized  and  employed  as  therapeutic  agents 
for  many  years,  but  the  exploitation  of  the 
suggestive  factor  in  some  of  the  more  sensational 
forms  of  electrical  appHcation  by  charlatans 
brought  this  powerful  agency  into  temporary 
disrepute.  Fortunately  the  day  has  passed 
when  people  look  askance  at  a  medical  man 
who  employs  a  battery  or  other  electrical 
machine  in  his  practice,  and  at  last  the  profession 
seems  to  have  grasped  the  fact  that,  although 
it  has  been  misused,  electricity  is  in  reality  an 
agency  that  will  well  repay  scientific  study. 

In  the  space  at  our  disposal  we  cannot  do 
more  than  indicate  the  scope  of  the  subject 
and  the  various  types  of  current  that  are  in 
I  common  use,  and  we  have  purposely  laid 
'  stress  on  those  forms  of  treatment  which  may  be 
employed  by  the  practitioner  Avithout  an 
expensive  outfit,  rather  than  on  those  involv- 
ing the  high-frequency  and  static  currents, 
which  can  only  be  effectively  appHed  by  means 
of  costly  and  cumbersome  apparatus. 


SPECIAL  FORMS   OF  TREATMENT 


1304 


IONIC  MEDICATION 


The  Constant  or  Galvanic  Current  is  derived 
from  batteries  of  dry  cells,  from  accumulators, 
or  from  the  town's  mains,  the  first  of  these  being 
the  best  for  ordinary  Avork.  In  usint,'  the 
current  from  the  mains  a  resistance  board  must 
be  interposed  to  reduce  the  voltage  to  such 
limits  as  are  applicable  in  medicine,  i.  e.  from 
0  up  to  50  or  00  volts.  Some  method  of 
gradually  increasing  the  current  so  that  the 
patient  does  not  receive  shocks  is  also  necessary, 
but  this  presents  no  great  difficulty.  Without 
elaborate  apparatus  it  is  possible  for  a  physician 
to  do  good  work  in  general  and  local  electriza- 
tion, besides  having  the  whole  field  of  ionic 
medication  at  his  service. 

Various  modifications  of  the  constant  current 
are  in  general  use.  The  simplest  is  the  inter- 
rupted continuous  current,  the  interruptions 
being  made  either  by  hand  or  by  an  instrument 
designed  for  the  purpose.  The  effect  of  this  is 
to  give  a  series  of  shocks  of  a  more  or  less  painful 
character  which  are  useful  for  producing  con- 
tractions in  wasted  muscles.  A  better  form  of 
this  current,  and  one  that  is  not  painful,  is 
produced  by  sliding  the  resistance,  either  by 
hand  or  mechanically,  so  that  the  strength  of  the 
current  is  gradually  increased  and  diminished 
in  intensitj'.  The  employment  of  this  current 
will  be  found  very  useful  in  the  treatment  of 
paralysis  and  various  other  conditions  in  which 
stimulation  of  muscles  is  required. 

The  Sinusoidal  or  Alternating  Current  is  pro- 
duced by  a  motor  transformer,  and  this  is 
perhaps  the  most  useful  variation  of  the  con- 
stant current  for  stimulating  purjDoses.  The 
type  of  curve  produced  b}-  these  current  is  : — 
'^^^'^^^'^^^^^  The  rate  at  which  the  alterna- 
tions of  the  current  occur  is  regulated  by  the 
speed  of  the  motor,  and  the  best  results  are 
obtained  by  the  more  slowly  rather  than  by 
the  more  rapidly  changing  currents. 

The  Faradic  Current  has  been  replaced  to  a 
great  extent  by  the  sinusoidal,  but  for  certain 
purposes  it  is  of  value.  A  special  coil  is  required, 
and  it  should  be  noted  that  some  of  the  coils 
that  are  sold  for  medical  work  are  almost  useless, 
as  they  are  altogether  too  small;  the  currents 
that  are  given  out  from  them  are  not  only  too 
fee])le  to  be  efTective,  but  also  very  ]minful  to 
the  patient.  Even  with  fairly  large  coils,  how- 
ever, the  faradic  current  is  much  more  painful 
in  ]iroportion  to  the  quantity  of  current  passing 
through  tlie  patient  than  any  of  the  other  forms. 

Methods  of  AppUcation.— All  these  forms  of 
current  may  be  applied  locally,  by  means  of 
suitable  electrodes,  or  generally,  the  patient 
being  placed  in  a  bath  of  some  kind.  The  full 
bath  has  fallen  out  of  use,  as  it  is  impossible  to 
estimate  what  proportion  of  the  current  passes 
through  the  patient,  and  it  has  been  replaced 
by  the  four-cell  l)ath  of  Dr.  Schnee,  which  has 


found  universal  favour.  Separate  vessels  are 
supplied  for  each  of  the  extremities,  and  in  each 
of  these  baths  a  carbon  electrode  is  placed. 
The  current  can  be  passed  in  any  direction 
through  the  patient  as  desired  and  can  be 
measured  exactly. 

A  word  of  warning  must  be  given.  If  the 
town's  mains  are  utilized  for  supplying  current 
to  baths  or  instruments,  the  greatest  care  must 
be  taken  that  no  water  pipes,  gas  taps,  electric 
fittings  or  other  metal  work  connected  with  the 
earth  are  within  reach,  as  very  severe  and  even 
fatal  shocks  may  be  received  by  patients 
touching  such  objects  when  they  are  in  the  bath 
or  holding  one  of  the  instruments. 

Electrodes  are  the  applicators  through  which 
the  current  reaches  the  patient.  Various  types 
are  in  general  use,  the  most  common  being  made 
of  metal  covered  with  layers  of  lint  or  chamois 
leather.  The  most  important  point  is  that 
there  should  be  good  contact  with  the  skin, 
but  care  must  be  taken  that  no  part  of  the 
exposed  metal  touches  the  patient,  otherwise  a 

;  burn  will  be  produced  by  the  excessive  amount 
of  electrolysis  that  will  take  place  at  this  point. 
In  our  own  work  we  use  pieces  of  copper  gauze 
of  suitable  sizes  and  cover  them  with  two  or 
three  layers  of  gamgee  tissue. 

In  all  cases  the  circuit  through  the  patient 
must  be  completed,  and  for  this  purpose  a  large 

j  "indifferent"  electrode  is  placed  on  some  con- 
venient part  of  the  body.  It  is  most  important 
that  this  indifferent  electrode  should  be  of 
sufficient  size  Avhen  big  currents  are  used  or  a 
burn    will    result.     A    burning    sensation    will 

!  precede  the  actual  formation  of  a  burn,  and  this 
must  be  borne  in  mind  when  patients  speak  of 
any  pain  during  an  application. 
Principles     of    Ionic    Medication. — When    two 

I  wires  from  a  galvanic  battery,  or  from  any  other 

j  source  of  constant  (unidirectional)  current, 
are  placed  in  water,  electrolysis  takes  place 
and  the  water  is  separated  into  its  elementary 
constituents,  the  hydrogen  being  given  off  from 

i  the  wire  connected  with  the  negative  pole,  the 
oxygen  from  that  connected  with  the  j)ositive 
pole.  If  common  salt  or  any  other  soluble 
salt  is  dissolved  in  the  Avater,  it  also  is  split  up 
into  its  component  molecules,  the  basic  radical 
(the  sodium)  being  given  off  at  the  positive  pole 
while  the  acid  radical  (the  chlorine)  is  liberated 
from  the  negative  terminal.  If  the  copper 
wires    are   placed    one    above  and    one    below 

[  a  pile  of  damped  sheets  of  blotting-paper  and 

j  the  current  is  allowed  to  floAv  through  them,  it 
is  found  that  copper  can  be  detected  in  the  blot- 
ting-paper near  the  positive  and  penetrating 
many  layers  of  it  towards  the  negative  pole,  but 
that  no  copper  has  passed  into  the  blotting-paper 
near  the  other  wire ;  and  in  the  same  way  the 

1  copper  could  be  made  to  penetrate  into  the  body 
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from  a  copper  electrode  placed  in  contact  with 
the  skin.  For  practical  purposes,  however,  it 
is  not  usual  to  employ  the  metal  directly  in 
contact  with  the  surface  but  to  interpose  some 
layers  of  lint  soaked  in  a  two  to  four  per  cent, 
solution  of  one  of  the  salts  of  the  metal  we  wish 
to  use,  and  to  place  behind  it  an  electrode  made 
of  the  same  metal  connected  with  the  positive 
pole.  In  exactly  the  same  manner  we  can 
drive  in  acid  radicals,  such  as  the  saHcylates, 
by  connecting  with  the  negative  pole  a  pad 
soaked  in  a  solution  of  the  salt.  The  circuit 
is  completed  by  means  of  a  large  indifferent 
pad  electrode  placed  in  some  convenient  situa- 
tion or  by  immersing  a  limb  in  a  bath  containing 
an  ordinary  carbon  electrode. 

This  method  is  not  limited  to  the  treatment 
of  small  areas.  A  knee  can  be  enveloped  in  a 
large  pad  from  which  the  ions  may  be  driven 
into  the  joint,  or  the  drug  may  be  forced  through 
a  larger  area  by  immersing  the  legs  or  arms  in 
baths  in  which  the  drugs  are  dissolved. 

The  following  table  shows  the  drugs  most 
commonly  used,  and  the  electrode  which  must 
be  employed — 


+ 
Driven  in  from  the 
Positive  Pole. 
Sodium 
Potassium  . 
Lithium 
Sodium 
Zinc   . 
Magnesium 
Cocaine 
Copper 
etc. 
i.e.  The  ions  of  all 
metals  and  basic 
radicals,  such  as 
NH,. 


Driven  in  from  the 
Negative  Pole. 
.     Chloride 
.     Iodide 
.     Sulphate 
.     Salicylate 
.     Sulphate 
.    Sulphate 
.     Hydrochloride 
.     Sulphate 

etc. 
i.e.  all  acid  radicals. 


For  ordinary  ionic  medication  a  battery 
that  is  capable  of  giving  forty  volts  is  amply 
sufficient.  The  quantity  of  current  used  varies 
with  the  size  of  the  area  under  treatment  and 
the  individual  susceptibility  of  the  patient. 
For  small  areas  it  is  found  that  patients  will 
not  tolerate  more  than  a  few  milliamperes. 
The  minimum  current  that  will  be  of  value  is 
about  three  milliamperes  per  square  centimetre 
for  twelve  minutes ;  in  the  treatment  of  large 
surfaces,  such  as  a  knee  joint,  forty  or  fifty 
milliamperes  are  easily  tolerated  by  the  majority'' 
of  patients,  and  in  exceptional  cases  as  much  as 
120  ma.  may  be  given. 

Twenty  minutes  is  an  average  dose,  but 
naturally  the  length  of  time  needed  for  each 
application  varies. 

In  ionic  medication  the  greater  the  current 
borne  by  the  patient,  the  deeper  will  the  ions 


penetrate;  hence  in  some  cases  it  is  better  to 
give  one  big  dose,  with  an  ansesthetic,  than 
multiple  doses  of  comparatively  small  intensity 
at  frequent  intervals. 

The  Static  Current  is  a  form  of  electricity  that 
is  much  used  in  America  and  requires  elaborate 
and  expensive  apparatus.  It  has  not  found 
favour  in  England,  partly  no  doubt  on  account 
of  the  technical  difficulty  in  producing  these 
currents  in  a  damp  chmate.  The  feature  of 
this  form  of  electricity  is  that  the  pressure 
(voltage)  is  exceedingly  high,  but  the  quantity 
of  current  (amperage)  is  low\  The  instruments 
produce  an  absolutely  unidirectional  current 
that  may  be  used  for  actuating  an  X-ray  tube, 
and,  in  fact,  this  form  of  generator  w'as  in 
common  use  for  this  purpose  in  America  at  one 
time.  The  voltage  is  so  high  that  sparks  of 
six  or  eight  inches  may  be  produced,  but  the 
quantity  of  current  is  so  small  (about  one  milli- 
ampere)  that  no  ill-effects  are  experienced  by 
receiving  a  shock  of  such  apparent  magnitude. 

Chief  Methods  of  Use.  When  the  machine 
is  charged  and  the  current  cannot  spark  across 
a  gap  it  diffuses  itself  in  the  air  in  a  brush  dis- 
charge that  gives  a  crackling  sound  and  elec- 
trifies all  objects  in  its  neighbourhood.  By 
connecting  the  patient  to  one  pole  and  placing 
him  on  an  insulated  stool  beneath  an  electrode 
connected  with  the  other  pole,  the  patient  is 
"  electrified,"  and  sj)arks  may  be  drawn  from 
him  by  any  person  standing  on  the  floor. 

This  form  of  treatment  is  said  to  have  a  very 
soothing  effect  and  has  been  used  in  sleeplessness 
with  some  success. 

The  static  current  is  also  used  by  some 
workers  for  direct  sparking,  but  the  high- 
frequency  current  is  better  for  this  purpose. 

The  High-frequency  Current,  commonly  called 
"  H.F.."  is  also  a  current  of  great  potential 
and  is  capable  of  producing  big  sparks.  These 
are  most  sensational  in  appearance  but  quite 
harmless,  owing  to  the  small  quantity  of  current 
that  is  passing  and  the  extraordinarily  rapid 
oscillations  that  occur.  The  very  high  frequency 
of  these  oscillations  (running  into  millions  per 
second)  is  believed  to  be  the  reason  of  the  harm- 
lessness  of  the  powerful  shocks  this  type  of 
apparatus  is  capable  of  giving.  This  form  of 
current  is  much  used  and  is  a  potent  remedy 
for  many  conditions  associated  with  debility ; 
it  has  become  the  stock-in-trade  of  the  charlatan, 
and  has  therefore  fallen  into  ill-deserved  neg- 
lect among  medical  men.  The  chief  methods 
of  use  are  (1)  Condensation,  (2)  Sparking,  (3) 
Thermic  effects  (diathermy). 

1,  Condensation  is  carried  out  by  placing  the 
patient  on  a  couch  that  is  covered  with  metal, 
from  which  he  is  separated  by  a  mattress.  He 
holds  a  metal  handle  that  is  connected  with  the 
top  of  the  instrument,  and  when  the  apparatus 
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is  working  sparks  can  be  drawn  from  him. 
The  patient  experiences  no  definite  sensations, 
but  the  treatment  has  a  soothing  effect  and  a 
general  feeling  of  well-being  is  produced.  This 
treatment  is  of  service  in  various  ill-defined 
conditions  that  may  be  classed  under  debility, 
and  it  has  a  pronounced  action  in  lowering  the 
blood  pressure — causing  a  general  faU  of  blood 
pressure. 

2.  Sparking  may  be  apphed  directly  by  means 
of  a  metal  point,  but  is  more  usually  applied 
through  vacuum  electrodes  made  of  glass ;  the 
current  from  the  machine  flows  into  the  electrode 
and  induces  a  current  on  the  outer  surface 
which  sparks  on  to  the  skin  when  the  electrode 
is  brought  near.  The  method  of  sparking  with 
vacuum  electrodes  has  been  used  for  various 
forms  of  skin  disease,  such  as  chronic  eczema 
and  psoriasis,  with  fairly  good  results,  but  the 
X-rays  and  other  forms  of  treatment  have 
replaced  it  in  this  field,  wliile  CO,  has  taken  its 
place  in  dealing  with  nsevi. 

The  direct  sparking  by  means  of  a  metal 
point  is  called  fulguration,  and  powerful  sparking 
from  H.F.  machines  has  been  used  in  the 
treatment  of  inoperable  cancers  Avith  a  certain 
amount  of  success,  especially  when  combined 
with  operative  procedure  as  extensive  as  the 
nature  of  the  disease  permits. 

This  method  has  also  been  applied  to  port- 
wine  marks,  but  although  there  is  a  certain 
amount  of  improvement  it  is  hardly  commen- 
surate with  the  time  and  patience  necessary  in 
carrying  out  the  treatment. 

3.  Diathermy.  By  means  of  certain  modi- 
fications in  the  most  recent  and  powerful  H.F. 
machines  it  is  possible  to  produce  very  marked 
thermic  effects.  The  current  may  be  applied 
to  any  part  of  the  body  and  the  temperature 
raised  by  several  degrees,  in  fact  the  albumin 
can  easily  be  coagulated.  The  treatment  has 
been  applied  to  various  joint  affections  and  other 
conditions,  but  as  yet  the  experience  of  this 
new  therapeutic  procedure  is  limited  in  this 
country.  This  current  may  also  be  used  locally 
for  surgical  purposes,  and  it  is  probable  that  it 
will  supersede  the  knife  for  the  removal  of 
vascular  tissues  because,  as  the  instrument 
passes  through,  it  seals  the  vessels  with  blood 
coagulated  by  the  heat  and  prevents  all  bleeding. 

Success  or  failure  in  tlie  treatment  of  disease 
by  electrical  methods  depends  in  many  cases 
on  tlic  technique  employed  and  the  efficiency 
of  the  apparatus,  but  the  personal  equation 
cannot  be  overlooked,  and  no  physician  is  likely 
to  be  successful  unless  he  can  inspire  his  patient 
witli  confidence  both  in  himself  and  in  the 
method  he  employs.  Failure  \\  ill  dog  the  steps 
of  the  man  who  makes  half-hearted  excursions 
into  electro-therapeutics,  whereas  the  physician 
who   possesses   tlie   impHcit   confidence   of  his 


patient,  and  who  understands  and  believes  in 
the  methods  he  employs,  will  command  success. 

Electrical  Diagnosis  {Muscle  Testing).  —  By 
applying  an  electrical  shock  to  the  motor  point 
of  a  muscle  (approximately  where  the  nerve  of 
supply  enters)  a  sharp  brisk  contraction  should 
occur.  In  certain  diseases  these  electrical  reac- 
tions of  muscles  are  altered  and  furnish  evidence 
of  considerable  value  in  diagnosis.  Simple  in- 
crease or  decrease  of  the  contractions  resulting 
from  the  application  of  a  certain  current  appears 
to  stand  in  direct  relationship  to  the  increase 
and  decrease  of  the  ordinary  reflexes.  These 
quantitative  changes  are  therefore  of  Uttle 
diagnostic  value,  and  it  is  rather  in  the  appre- 
ciation of  the  quahtative  changes  that  assistance 
in  diagnosis  may  be  obtained.  The  motor 
points  of  the  muscles  must  be  known,  and  are 
best  learned  by  self-experiment.  Before  testing 
the  defective  limb  it  is  wise  to  try  the  reactions 
of  the  sound  limb ;  this  not  only  gives  the  patient 
confidence,  but  also  yields  some  information  as 
to  the  strength  of  current  that  should  produce  a 
contraction — a  factor  that  varies  very  greatly. 
Two  forms  of  current  are  used  for  the  purpose, 
the  galvanic  and  some  form  of  rapidly  inter- 
rupted current,  such  as  the  faradic,  and  in 
health  there  should  be  a  ready  response  to  both. 

The  reaction  of  degeneratioyi  {R.D.).  Failure 
of  the  muscle  to  respond  to  faradism  and  only 
a  "  sluggish  "  response  to  galvanism  are  the 
chief  indications  of  R.D.,  and  of  these  two  the 
nature  of  the  contraction  (its  slow,  lazy, 
lingering  character)  is  by  far  the  more  important. 
R.D.  does  not  come  on  at  once ;  it  takes  perhaps 
a  week  to  develop,  and  persists  until  either 
complete  atrophy  of  the  muscle  has  taken  place 
(when  no  reaction  of  any  sort  can  be  obtained) 
or  recovery  occurs.  The  latter  event  is  heralded 
by  decreasing  sluggishness  in  the  contraction, 
but  the  response  of  the  muscle  to  faradism  does 
not  occur  until  about  the  time  that  voluntary 
control  over  the  muscle  is  re-estabHshed.  When 
R.D.  is  suspected  it  is  often  found  that  it  is 
possible  to  obtain  a  better  contraction  of  the 
muscle  by  stimulating  the  junction  of  the  muscle 
and  the  tendons  (longitudinal  reaction),  and  if 
this  fact  is  definitely  established  the  diagnosis 
of  R.D.  is  certain,  even  though  the  sluggishness 
of  the  contraction  to  ordinary  stimulation  is  not 
marked. 

The  presence  of  R.D.  does  not  necessarily 
indicate  a  hopeless  outlook,  as  recovery  may 
take  place,  but  it  indicates  conclusively  that 
there  is  interference  with  the  lower  neuron,  and 
that  the  disease  or  injury  is  one  that  affects  the 
axis  cylinder  somewhere  between  the  anterior 
horn  cell  and  the  nerve-ending  in  the  muscle. 

Partial  R.D.  {i.  e.  when  contraction  to 
galvanism  is  somewhat  sluggish  and  faradism 
still    causes    si'ght    contractions)   is   generally 
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held  to  indicate  that  the  cutting  off  of  the  nerve 
supply  is  only  partial,  and  that  recovery  will 
result,  but  it  is  doubtful  if  this  is  always  a 
correct  interpretation  of  the  sign. 

Electro-Therapeutics. — The  list  of  diseases  in 
which  electro-therapeutics  may  be  employed 
with  some  hope  of  success  is  a  long  one,  and  as 
a  reasonable  classification  cannot  be  formulated 
it  is  arranged  in  alphabetical  order.  In  general, 
electrical  methods  are  called  for  only  when  other 
treatment  has  failed,  but  considering  the  class 
of  cases  in  which  the  treatment  is  employed 
the  results  are  very  satisfactory.  We  deprecate 
the  placing  of  electrical  treatment  in  the  hands 
of  assistants,  and  maintain  that  the  best  results 
will  not  necessarilj"  be  obtained  by  the  use  of 
the  most  perfect  apparatus.  The  physician 
who  will  take  the  trouble  and  time  to  treat  his 
own  patients  will  find  that  he  succeeds  where  his 
lay  assistant  failed. 

We  have  not  included  in  our  list  those  diseases 
in  which  our  own  experience  has  been  unsuccess- 
ful, unless  the  writings  on  the  subject  are  of 
such  a  character  as  to  justify  their  inclusion. 

Amenorrhoea. — This  symptom  of  debility  is 
sometimes  cured  by  the  administration  of  one 
or  otlier  of  the  forms  of  general  electrization. 
Our  own  preference  is  for  the  use  of  the  galvanic 
and  sinusoidal  currents  through  the  four-cells 
bath,  although  good  results  are  obtained  by 
means  of  the  H.F.  condensation  couch. 

Anaemia  (Chlorosis). — In  most  cases  this 
trouble  is  amenable  to  ordinary  medical  treat- 
ment,  but  when  this  fails  it  is  often  found  that 
general  electrification  is  of  much  service. 
Treatment  either  by  means  of  the  four-cell 
bath,  using  the  galvanic  and  sinusoidal  current, 
or  by  condensation  with  H.F.,  is  of  considerable 
value,  and  probably  acts  through  the  improve- 
ment in  the  general  circulation. 

Anaesthesia  (Local). — May  be  induced  by 
ionizing  cocaine  from  the  positive  pole  of  the 
battery,  using  a  solution  of  two  per  cent,  of 
cocaine  hydrochloride  on  a  pad. 

Arterio-Sclerosis. — The  high  blood  pressure 
found  in  this  disease  is  influenced  by  H.F. 
currents.  The  condensation  couch  is  employed, 
and  a  marked  fall  of  the  blood  pressure  may 
be  looked  for  as  the  result  of  even  a  single 
treatment.  There  is  a  very  large  increase  in 
the  waste  products  in  the  urine,  and  cases  of 
granular  kidney  are  said  to  derive  much  benefit. 

Carbuncle. — A  zinc  needle,  connected  with 
the  positive  pole  of  the  source  of  supply,  passed 
into  the  centre  of  the  tumour  is  a  most  effective 
form  of  treatment.  The  relief  of  pain  that 
follows  the  treatment  is  said  to  be  most  marked, 
while  a  continuation  of  the  application  brings 
about  a  cure  of  the  condition  in  a  reasonably 
speedy  manner. 

Carcinoma  in  various  regions  has  been  treated 


by  means  of  zinc  ionization  with  a  certain  degree 
of  success.  Zinc  needles  are  run  into  the  re- 
dundant parts  and  large  currents  are  passed 
through  them,  producing  sloughing  followed  by 
a  fairly  healthy  ulcer.  The  ulcerated  surfaces 
are  treated  through  pads  of  lint  soaked  in  a 
four  per  cent,  solution  of  zinc  sulphate  (positive 
pole),  with  the  result  that  the  ulcer  becomes 
cleaner  and  may  even  heal.  In  treating  large 
surfaces  it  is  advisable  to  use  an  anaesthetic,  as 
this  enables  the  operator  to  employ  much  more 
drastic  treatment. 

Cardio-Vascular  Conditions. — The  effect  of 
the  H.F.  couch  treatment  on  abnormal  blood 
pressure  is  peculiar.  When  the  tension  is  high 
the  treatment  lowers  it,  when  it  is  too  low  the 
sphygmomanometer  shows  an  increased  blood 
pressure.  In  other  words,  the  tendency  of  this 
treatment  is  to  restore  the  blood  pressure  to 
the  normal.  It  appears  to  act  both  on  the  tone 
of  the  blood-vessels  and  also  on  the  heart,  the 
latter  being  directly  stimulated.  There  is  a 
definite  increase  in  metaboHsm  as  the  result 
of  the  treatment,  but  it  is  not  known  whether 
this  is  due  to  the  circulatory  changes  or  not. 

Chilblains. — Our  experience  of  the  treatment 
of  chilblains  is  satisfactory.  The  four-cell  bath 
of  Dr.  Schnee  is  employed,  and  when  half  a  dozen 
baths  are  given  in  the  autumn  it  is  quite  common 
for  patients  to  pass  through  the  whole  winter 
without  trouble.  Many  of  these  patients  volun- 
teer the  statement  than  they  do  not  seem  to  feel 
the  cold  in  the  same  way  that  they  did  before 
they  had  the  baths.  We  employ  both  the 
galvanic  and  sinusoidal  currents,  and  treat  the 
patients,  for  half  an  hour  two  or  three  times  a 
w^eek.  The  treatment  has  a  marked  influence  on 
the  general  health  and  well-being  of  the  patients, 
who  all  appear  to  improve  in  this  respect. 

Chorea. — In  1849  Golding  Bird  reported 
thirty  out  of  thirty-seven  cases  of  this  disease 
as  cured  by  sparking  of  the  spine,  and  the  late 
Sir  William  Gull  reported  that  nineteen  out  of 
twenty-five  cases  yielded  to  general  electriza- 
tion by  the  static  machine.  In  spite  of  these 
testimonies  the  electrical  methods  of  treating 
this  disease  are  apparently  neglected  at  the 
present   time. 

Constipation  and  Atonic  Conditions  of  the 
Digestive  Tract. — Various  forms  of  treatment 
have  been  devised  for  the  relief  of  these  con- 
ditions, and  there  is  no  doubt  that  much  benefit 
may  be  derived  from  appUcations  of  electricity. 
The  most  suitable  current  to  employ  is  the 
sinusoidal,  of  very  slow  periodicity,  or  some 
other  modification  of  the  galvanic  current  that 
will  produce  regular,  strong  contractions  of 
the  abdominal  wall  and  possibly  stimulate  the 
peristalsis  of  the  intestine.  It  is  probable  that 
the  good  effects  that  undoubtedly  follow  from 
this  form  of  treatment  are  due  more  to  the  tonic 
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action  and  strengthening  of  the  abdominal 
muscles  than  to  direct  action  on  the  bowels. 

Corns,  like  warts,  also  yield  to  ionization,  the 
drug  most  frequently  employed  being  salicylate 
of  soda  (negative  pole).     (See  Papillomata.) 

Deafness  due  to  stiffening  of  the  ligaments  of 
the  ossicles  has  been  treated  ^ith  some  success 
by  the  ionization  of  iodine,  derived  from  a 
solution   of   potassium  iodide   (negative  pole). 

Debility  from  overwork  and  in  convalescence, 
especially  after  influenza,  is  treated  by  the  four- 
cell  bath,  using  the  galvanic  and  sinusoidal 
currents.  Our  experience  with  overworked 
business  men  is  very  satisfactory.  H.E.  is  also 
used  for  this  purpose. 

Diabetes. — Although  H.F.  condensation  in- 
fluences the  output  of  sugar,  the  treatment  does 
not  appear  to  be  of  any  real  value  in  the  treat- 
ment of  tliis  disease ;  but  in  simple  glycosuria, 
especially  when  dependent  on  the  patient's 
state  of  health,  a  few  applications  \\'ill  generally 
cause  the  complete  disappearance  of  the  sugar 
from  the   urine. 

Dupuytren's  Contractions. — See  under  Keloids. 

Exophthalmic  Goitre. — Faradism  of  the  thyroid 
is  used  as  a  routine  practice  by  some  physicians, 
but  Me  are  not  convinced  of  the  value  of  the 
treatment.  The  ionization  of  potassium  iodide 
(negative  pole)  into  the  thyroid  is  said  to  be  of 
service,  but  we  have  had  no  experience  of  this 
method,  preferring  the  use  of  X-rays,  from  which 
very  satisfactory  results  have  been  obtained. 

Fistula  (of  the  Anus  and  elsewhere). — These 
may  be  treated  by  ionization,  the  solution  of 
zinc  being  injected  and  a  zinc  wire  electrode 
passed  into  the  opening.  Good  results  have 
been  obtained,  and  the  method,  although  far 
from  perfect,  is  rational ;  it  is  not  likely  to  have 
injurious  effects,  and  should  be  tried  in  all  cases 
of  persistent  sinuses  M'hen  these  are  not  depen- 
dent on  a  sequestrum  or  other  removable  cause. 

Gout. — Gouty  arthritis  is  treated  on  the  same 
Unes  as  other  forms  of  chronic  arthritis,  except 
that  lithium  sulphate  or  carbonate  is  employed, 
(positive  pole),  and  treatment  in  this  manner 
generally  relieves  the  pain.  When  several  joints 
are  affected  the  lithium  may  be  applied  by  means 
of  the  four-cell  bath,  and  after  even  a  short 
course  the  lithium  can  be  detected  in  the  urine, 
while  analysis  of  the  water  used  in  the  baths 
will  sliow  tlie  presence  of  urates. 

For  the  general  gouty  state  the  H.F.  couch  i^^ 
the  most  effective  form  of  treatment,  and  an 
analysis  of  the  urine  will  demonstrate  the 
increased  metabolic  changes  as  evidenced  by 
the  urea  output.  Good  results  are  claimed, 
but — as  in  rheumatism — the  effect  of  treatment 
may  at  first  be  the  determining  cause  of  an  acute 
attack ;  when  this  has  subsided,  however,  there 
is  generally  marked  im]irnvement. 

Gynaecological    Conditions. —  Vaginitis   is   verv 


successfulh^  treated  by  ionization  of  copper.  A 
special  electrode  is  used,  and  the  vagina  is 
ballooned  wdth  a  saline  solution  containing  two 
per  cent,  of  zmc  sulphate.  This  addition  en- 
sures that  the  current  shall  flow  through  the 
fluid  to  the  tissues  in  an  even  manner  through- 
out, as  the  body  tissues  will  offer  more 
resistance  than  this  fluid. 

Chronic  endometritis  is  usually  treated  b}' 
curetting,  but  it  is  found  that  ionization  has 
almost,  if  not  quite,  as  beneficial  an  effect  upon 
this  troublesome  condition  as  the  operative 
procedure,  which  is  so  much  dreaded  by  many 
patients.  If  properly  applied  the  ions  should 
reach  every  part  of  the  endometrium  and 
improvement  should  commence  after  the  first 
application.  Six  to  twelve  applications  are 
usually  necessary,  separated  by  an  interval  of  a 
week.  Vaginal  douching  before  and  after 
treatment  is  advisable. 

Endometritis  is  indirectly  influenced  by 
treatment  applied  to  the  vagina,  but  it  is  better 
to  treat  the  uterus  directly  by  a  special  electrode 
made  of  copper,  insulated  up  to  two  inches  from 
the  end ;  this  is  passed  into  the  uterus  and 
connected  with  the  positive  pole.  A  large 
indifferent  electrode  is  placed  over  the  lumbar 
region.  The  amount  of  current  which  patients 
\vi\\  tolerate  is  about  eight  to  twelve  milliam- 
peres.  The  treatment  should  not  be  prolonged 
beyond  fifteen  minutes  at  each  sitting,  and  when 
it  is  completed  no  attempt  must  be  made  to 
withdraw  the  sound  until  the  current  has  been 
run  in  the  opposite  direction  (^.  e.  with  the  sound 
as  the  negative  pole)  for  two  or  three  minutes ; 
this  is  done  to  free  it  from  the  cervical  canal, 
to  which  it  becomes  firmly  adherent  when 
the  current  is  being  used  for  treatment.  By 
emplojdng  the  special  apparatus  designed  by 
Dr.  Sloan  of  Glasgow  the  vulva,  vagina,  cervix 
and  body  of  the  uterus  can  all  be  subjected  to 
the  ionization  at  the  same  time,  and  in  certain 
cases  this  is  a  great  advantage ;  but  the  intro- 
duction of  a  sound  into  the  uterus  should  be 
avoided  unless  it  is  necessary,  as  there  are 
records  of  cases  in  wiiich  pelvic  peritonitis  has 
followed  this  procedure,  not  only  when  ioniza- 
tion has  been  performed,  but  also  when  the 
sound  has  been  passed  for  diagnostic  purposes. 

Dysmenorrhoea  due  to  chronic  endometritis 
is  also  relieved  by  ionization. 

Menorrhagia  is  treated  in  the  same  manner. 
The  bleeding  is  usually  stopped  after  two  or 
three  applications,  and  great  benefit  follows  in 
many  cases  after  about  twelve  treatments. 

Haemorrhoids. — It  is  only  in  cases  where  the 
trouble  is  of  comparatively  recent  date  that 
success  can  be  looked  for  by  electrical  treat- 
ment. The  vacuum  electrode  actuated  by  H.F. 
currents  is  most  successful  in  slight  cases,  and  as 
a  rule  no   further  treatment  is  necessary. 
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Headache. — As  a  rule  this  trouble  is  sympto- 
matic and  due  to  toxic  or  ocular  causes ;  but 
when  overwork,  anxiety,  or  similar  influences 
are  responsible,  the  application  of  the  faradic 
current  through  large  pads  placed  at  the  back 
and  front  of  the  head  will  be  found  of  consider- 
able service.  The  faradic  coil  for  this  purpose 
should  be  of  reasonable  size,  as  the  currents 
obtained  from  the  smaller  ones  are  too  painful 
and  irritating  for  this  form  of  treatment. 

Incontinence  of  Urine  in  Children  is  treated  by 
stimulation  of  the  sphincter  by  means  of  a  pad 
placed  over  the  perineum.  The  interrupted 
continuous  or  the  faradic  current  is  employed, 
and  is  often  successful  in  bringing  about  a  cure. 

In  the  incontinence  of  adult  females  the 
treatment  by  means  of  direct  stimulation  of  the 
sphincter  with  an  olivary  bougie  in  the  urethra 
is  attended  Avith  marked  success.  The  neutral 
pad  is  placed  over  the  loAver  dorsal  and  lumbar 
region.  The  efficacy  of  the  treatment  depends 
on  the  production  of  the  desire  to  micturate, 
and  in  some  cases  one  form  of  current  is  more 
effective  than  others.  The  faradic,  sinusoidal 
and  interrupted  continuous  are  all  of  service, 
but  in  this,  as  in  other  forms  of  treatment,  it 
must  not  be  forgotten  that  the  moral  influence 
of  the  physician  who  administers  the  treatment 
is  a  very  potent  factor  in  assisting  a  cure,  and 
for  this  reason  these  patients  should  not  be 
handed  over  to  the  care  of  a  nurse  for  the  appli- 
cations. Inpatients  who  are  otherwise  healthy 
there  is  every  hope  of  a  successful  result,  but 
where  there  is  mental  deficiency  the  treatment 
is  less  likely  to  be  of  use. 

Insomnia. — ^Some  cases  of  insomnia  will 
yield  to  no  known  form  of  treatment,  but  in  a 
certain  proportion  of  cases  the  application  of 
the  faradic  current  to  the  head,  as  for  headache, 
will  be  of  value.  The  static  form  of  electric 
breeze  and  the  H.F.  couch  are  also  said  to  be  of 
value,  but  our  own  experience  of  these  methods 
is  not  very  encouraging. 

Keloids  and  Dupuytren's  Contractions. — The 
treatment  of  these  conditions  by  means  of 
chlorine  ions  (sodium  chloride  negative  pole) 
yields  satisfactory  results.  The  treatment  must 
be  thorough  and  continuous,  and  as  the  palm  of 
the  hand  is  not  so  sensitive  as  other  parts  of 
the  body  a  current  of  sixty  or  eighty  milliam- 
peres  can  be  tolerated  after  a  time.  One  of 
the  other  limbs,  placed  in  a  bath,  is  the  safest 
way  of  completing  the  circuit  when  large 
currents  are  employed.  X-ray  treatment  is 
likely  to  give  even  better  results  in  keloid. 

Locomotor  Ataxia. — Faradism  of  the  spine  is 
of  value  in  relieving  symptoms,  and  cases  of 
apparent  cure  are  recorded,  but  we  have  not 
ourselves  seen  improvement  produced  in  this 
type  of  nervous  disease  by  means  of  this  or  any 
other  form  of  electrical  treatment. 


Lupus  Vulgaris.  —  There  are  now  many 
alternatives  to  scraping  in  the  treatment  of 
this  disease.  The  Finsen  light  and  X-rays  are 
not  always  available,  and  the  ionic  method  of 
treatment  offers  a  very  good  hope  of  success. 
The  methods  vary  shghtly  with  the  type  of 
lesion  that  is  to  be  attacked.  Ulcerated 
surfaces  are  treated  directly  with  zinc  ionization 
(positive  pole,  zinc  sulphate  four  per  cent.), 
but  when  the  surface  is  not  broken  the  parts 
that  require  treatment  are  first  painted  with 
potassium  hydrate  and  the  overlying  cuticle 
scraped  off  before  the  treatment  is  applied.  By 
this  method  it  is  usually  possible  to  remove 
apple-jelly  nodules,  but  if  they  are  resistant  to 
this  form  of  ionization  they  may  be  treated 
directly  by  means  of  a  zinc  needle  (positive 
pole)  inserted  into  each.  The  cosmetic  result 
is  decidedly  good  and  compares  favourably  with 
that  produced  by  Finsen  treatment,  while  it  is 
much  better  than  the  average  X-ray  result  in 
that  there  is  no  tendency  to  the  formation  of 
telangiectases. 

Muscular  Rheumatism. — General  electrization 
of  various  kinds  produces  advantageous  results, 
especially  the  four-cell  bath  through  which  the 
galvanic  and  sinusoidal  currents  are  passed. 
The  local  application  of  the  galvanic  current 
to  the  affected  part  by  means  of  a  pad  or  roller 
connected  with  the  anode  is,  in  our  experience, 
more  beneficial. 

Nsevi. — Cavernous  naevi  are  now  successfully 
treated  by  so  many  physical  agencies  that 
electrolysis — by  means  of  one  or  more  platinum 
needles  thrust  into  the  tumour — is  falling  into 
disuse,  although  it  is  a  very  successful  method. 
In  our  own  practice  we  now  use  carbon  dioxide 
and  clear  up  any  small  remaining  areas  by  means 
of  electrolysis. 

Capillary  nsevi— port-wine  marks — do  not 
yield  satisfactorily  to  treatment.  A  certain 
amount  of  improvement  may  be  obtained  by 
H.F.  sparking  from  a  vacuum  electrode  with 
the  patient  under  an  anaesthetic,  or  with  carbon 
dioxide  snow.  By  a  very  tedious  process  of 
electrolysis  with  a  fine  needle  inserted  into  each 
of  the  visible  capillaries  a  certain  amelioration 
may  be  effected,  but  as  yet  there  is  no  really 
successful  method  of  dealing  with  these  disfigure- 
ments. 

Obesity. — When  this  trouble  is  once  estab- 
lished, neither  H.F.  nor  any  other  form  of 
electrical  treatment  appears  to  be  of  any  value. 

Papillomata  and  Warts. — These  prove  amen- 
able to  the  ions  of  magnesium,  zinc  or  copper. 
A  solution  of  magnesium  sulphate,  the  most 
usual  drug  employed,  is  driven  into  the  wart 
from  the  positive  pole.  In  order  to  ensure  the 
passage  of  the  current  through  the  warts  rather 
than  through  the  surrounding  skin,  it  is  advisable 
in  some  cases  to  prick  them  with  a  needle  in 
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several  places  before  applying  the  pad.  When 
the  warts  are  very  numerous  the  simplest 
method  of  applying  the  drug  is  to  immerse  the 
hand  in  an  arm  bath  containing  a  solution  of 
the  magnesium  sulphate  after  pricking  all  the 
wa,rts.  The  results  of  this  treatment  are  most 
satisfactory. 

Paralysis.— Direct  stimulation  of  the  muscles, 
by  means  of  the  interrupted  galvanic  and  the 
sinusoidal  currents,  is  of  value  in  keeping  up 
their  condition  pending  the  return  of  nervous 
control. 

Pruritus  of  the  Anus  and  Vulva  can  almost 
invarialjly  be  reheved  by  mild  sparking  with 
H.F.  electrode. 

Rheumatoid  Arthritis.— Ionization  is  of  great 
service  in  various  forms  of  artliritis,  and  is 
usually  applied  locally  by  means  of  pads  soaked 
in  potassium  iodide  or  salicylate  of  soda  (nega- 
tive pole),  but  when  many  joints  are  affected 
the  four-cell  bath  is  employed.  The  results  of 
this  form  of  treatment  are  gratifying,  but 
patience  is  required,  as  it  is  often  found  that 
after  perhaps  half  a  dozen  applications  the 
patient  becomes  worse  for  a  time,  but  it  is  just 
these  cases  that  derive  most  benefit  in  the 
end. 

In  all  rheumatic  conditions  the  constant 
current  applied  through  the  four-cell  bath  is 
beneficial,  and  the  probability  is  that  the  im- 
provement in  the  disease  is  secondary,  depend- 
ing on  the  improvement  in  the  cardio-vascular 
tone  and  consequent  increase  of  the  flow  of 
blood  through  the  affected  parts. 

Rhinitis. — Improvement  can  be  obtained 
in  this  troublesome  condition  by  packing  lint 
soaked  in  two  per  cent,  zinc  chloride  around  the 
turbinals  and  ionizing  the  zinc  into  the  affected 
region. 

Rodent  Ulcer. — Surgery  was  formerly  the 
only  cure  for  rodent  ulcer,  but  X-rays,  radium, 
CO.,  and  ionization  are  now  available.  They 
are  all  higlily  successful  in  the  early  cases  and 
there  is  little  to  choose  in  the  efficiency  of  the 
various  methods.  Ionization  has  many  ad- 
vantages, among  which  must  be  numbered  its 
simplicity,  inexpensiveness,  and  the  absolute 
precision  with  which  the  treatment  can  be 
applied.  This  latter  point  is  of  much  import- 
ance, since  it  is  possible  to  treat  ulcers  in  such 
difficult  positions  as  those  occurring  on  the 
margin  of  the  eyelid  and  other  places  where  it 
would  not  be  safe  to  use  any  of  the  other 
methods  at  our  disposal.  The  deficiency  of  all 
the  present  modes  of  treatment  is  that  none 
of  them  is  of  any  avail  if  bone  or  cartilage  is 
involved,  but  with  this  reservation  it  may  be 
said  that  the  treatment  of  rodent  ulcer  is  most 
satisfactory,  and  it  is  very  seldom  that  a  cure 
is  not  effected.  Several  layers  of  lint  soaked 
in  zinc  sulphate  (two  per  cent.)  are  placed  on  the 


ulcer,  and  a  zinc  electrode,  connected  with  the 
positive  pole  of  the  battery,  is  held  in  position 
behind  them.  The  amount  of  current  must 
not  be  less  than  three  milliamperes  per  square 
centimetre  of  surface,  and  the  treatment  should 
be  continued  for  at  least  twenty  minutes,  when 
it  will  be  found  that  the  surface  of  the  ulcer  is 
coated  with  a  pearly  white  substance.  The 
greater  the  velocity  with  which  the  ions  are 
driven  into  the  ulcer  the  more  effective  is  the 
treatment  likely  to  be ;  hence  it  is  important 
i  that  the  patient  should  tolerate  the  passage  of 
as  much  current  as  possible,  since  the  velocity 
of  the  ions  depends  on  this  factor. 

Sciatica. — The  treatment  of  sciatica  by  the 
ordinary  methods  is  frequently  extremely 
unsatisfactory,  and  in  a  large  proportion  of 
these  cases  the  introduction  of  the  salicylate  ion 
has  been  found  of  great  service.  A  large  pad  is 
':  soaked  in  two  per  cent,  sodium  salicylate,  and 
placed  over  the  sciatic  nerve.  It  is  connected 
i  to  the  negative  pole  and  large  currents,  up  to 
200  ma.,  are  passed.  We  have  also  obtained 
very  good  results  by  placing  the  feet  in  the 
Schnee  foot-baths  and  connecting  the  affected 
limb  with  the  positive  pole. 

Sinus. — See  Fistula. 

Superfluous  Hairs. — This  troublesome  con- 
dition is  treated  by  the  introduction  of  a 
platinum  needle,  connected  with  the  negative 
pole  of  the  battery,  right  into  each  hair  follicle. 
Each  follicle  requires  at  least  one  minute's 
treatment  before  destruction  is  complete,  al- 
though the  hair  itself  is  easily  removed  after 
perhaps  thirty  seconds.  The  process  is  not 
painless,  but  most  patients  who  are  troubled 
with  hypertrichosis  are  willing  to  endure  the 
treatment  and  to  attend  time  after  time  until 
the  whole  growth  is  removed.  The  treatment 
must  be  thorough  to  be  effective  and  not  more 
than  about  a  dozen  hairs  should  be  removed 
at  a  sitting,  but  even  with  the  most  patient 
care  on  the  part  of  the  operator  there  will  be 
regrowth  of  some  of  the  hairs. 

Ulcers. — Chronic  ulcers  are  treated  by  the 
ionization  of  zinc  or  copper.  Pads  of  lint 
soaked  in  a  two  or  four  per  cent,  solution  of  the 
sulphate,  and  backed  by  an  electrode  of  the 
metal,  are  placed  in  contact  ^dth  the  ulcer. 
The  effect  of  ionization  is  to  clean  up  the  surface 
and  to  promote  healing,  and  even  in  dealing 
with  chronic  varicose  ulcers  the  method  has 
been  used  with  considerable  success. 

Ulcerative  Proctitis  and  Colitis  are  treated  by 
ionic  medication  with  very  considerable  success. 
The  method  employed  is  to  inject  a  two  per  cent, 
solution  of  zinc  sulphate  per  rectum  through  a 
special  tubular  electrode  made  of  zinc  and 
covered  with  some  insulating  material.  The 
quantity  of  the  solution  injected  should  not  be 
greater  than  the  patient  can  comfortably  retain 
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when  he  is  sitting  up.  A  large  neutral  electrode 
is  placed  over  the  lumbar  region  and  the  positive 
pole  is  connected  to  the  zinc  terminal  in  the 
rectum.  The  current  is  gradually  increased, 
and,  although  the  patients  \\ill  in  some  cases 
stand  large  quantities,  it  is  best  not  to  press 
the  treatment  beyond  thirty  milliamperes,  as  a 
considerable  amount  of  delayed  shock  may  be 
produced,  accompanied  by  severe  depression 
lasting  for  several  days.  It  is  better,  therefore, 
to  employ  smaller  currents  for  longer  periods, 
say  half  an  hour,  two  or  three  times  a  week. 

The  success  of  the  treatment  varies  mth  the 
accessibihty  of  the  disease.  It  is  of  course  easy 
to  distend  the  whole  colon  with  the  fluid,  but 
there  are  fcAv  patients  who  can  retain  such  a 
quantity  for  the  length  of  time  necessary. 
Naturally,  therefore,  those  cases  that  involve 
the  descending  colon  and  rectum  are  most 
suitable  for  ionic  treatment.  Improvement  is 
slow  at  first,  but  if  the  treatment  is  used  persis- 
tently for  some  weeks  a  good  result  may  be 
confidently  expected  unless  irritability  of  the 
bowel  makes  it  impossible  to  reach  the  seat  of 
the  disease  effectively. 

Urethritis. — The  ionization  of  copper  or  zinc 
is  employed  in  chronic  gonorrhoea!  ulceration 
of  the  urethra,  and  is  applied  by  means  of  a 
special  bougie  electrode  through  which  a  solu- 
tion of  one  of  the  salts  of  the  metal  to  be  used 
can  be  injected.  The  bougie  has  an  olivary 
point  that  prevents  the  solution  from  passing 
into  the  bladder,  thus  ensuring  the  distension 
of  the  urethra  when  the  fluid  is  injected.  This 
form  of  treatment  yields  good  results  even  in 
cases  of  long  standing. 

Warts. — See  under  Papillomata. 

W.  J.  S.  B. 
A.  E.  B. 

X-RAY   THERAPEUTICS 

The  diseases  which  have  been  treated  bene- 
ficially by  X-rays  differ  so  widely  in  their 
pathology  and  etiology  that  the  subject  of  X-ray 
therapeutics  is  of  direct  interest  to  practitioners 
in  almost  every  branch  of  medicine  and  surgery. 
It  is  most  difficult  to  cover  so  large  a  ground, 
and  it  will  be  impossible  in  the  space  at  our 
disposal  to  do  more  than  give  a  list  of  the 
conditions  in  which  X-ray  treatment  may  be 
of  use,  with  a  few  explanatory  notes  of  its  action 
and  the  methods  to  be  employed. 

X-ray  treatment  is  necessarily  of  a  somewhat 
risky  nature,  as  in  most  cases  small  applications 
are  useless  and  may  indeed  do  more  harm  than 
good.  A  certain  amount  of  risk  is,  however, 
justifiable  in  treating  desperate  cases,  such  as 
Hodgkin's  disease  or  inoperable  cancer,  but 
this  should  involve  no  real  danger  to  the  patient. 
The  whole  question  of  dosage  is  a  very  import- 


ant matter  which  requires  great  experience,  and 
none  but  competent  radiologists  should  be 
allowed  to  have  dealings  with  an  agency  so 
potent  for  evil  as  X-rays.  In  no  case  should 
the  treatment  be  carried  out  except  under  the 
immediate  supervision  of  a  medical  man  well 
versed  in  the  technique  required.  The  difficul- 
ties of  the  dosage  are  increased  by  the  fact  that 
the  X-ray  tube  is  a  remarkably  fickle  piece  of 
apparatus  and  that  it  is  quite  impossible  to 
measure  the  output  of  the  rays  by  simply  noting 
the  amount  of  current  passing  through  the  tube 
and  the  length  of  the  exposure.  The  same  tube 
may  give  out  rays  varying  both  in  quantity  and 
quality  at  different  times,  and  in  the  first  place, 
therefore,  it  will  be  necessary  to  explain  briefly 
some  of  the  physical  properties  of  the  X-rays 
and  the  changes  which  the  tubes  undergo. 

The  X-Ray  Tube. — Without  attempting  to 
discuss  the  purely  scientific  questions  of  the 
nature  or  the  origin  of  the  X-rays,  it  will  suffice 
to  state  that  their  production  depends  largely 
upon  the  degree  of  the  vacuum  within  the  tube. 
If,  on  the  one  hand,  the  vacuum  is  too  high 
(^.  e.  the  air  is  too  much  exhausted),  the  internal 
resistance  may  be  so  great  that  little,  if  any,  of 
the  current  will  be  able  to  pass  through  the  tube, 
and  practically  no  rays  will  be  emitted.  WTien, 
on  the  other  hand,  the  tube  contains  too  much 
air  the  internal  resistance  falls  to  a  very  low 
point,  the  tube  will  rapidly  become  overheated, 
and  the  quantity  of  rays  produced  will  be 
equally  deficient.  A  tube  in  the  former  con- 
dition is  termed  "  hard,"  in  the  latter  "  soft," 
and  the  qualities  of  the  rays  vary  in  the  two 
cases  in  a  manner  which  it  is  essential  to  under- 
stand before  considering  the  effects  of  X-ray 
treatment.  Stated  briefly,  these  qualities  are  : — 
A  hard  tube  gives  out  rays  of  long  Avave-length 
and  possessing  great  power  of  penetration,  but 
exerting  very  little  action  upon  the  skin.  A 
soft  tube  emits  rays  of  shorter  wave-length  and 
less  power  of  penetration  beneath  the  surface 
of  the  body,  but  capable  of  producing  much  more 
readily  a  severe  skin  reaction.  In  other  words, 
a  tube  which  has  become  too  soft  will  give  out 
rays  more  likely  to  burn  the  skin,  but  owdng  to 
their  lack  of  penetration  the  action  produced 
will  be  more  superficial. 

In  most  instances  the  use  of  a  medium  tube 
is  required,  and  great  experience  is  necessary 
both  in  judging  its  working  qualities  and  in  the 
management  of  its  vacuum.  The  dangers  of 
burning  the  skin  may  be  diminished  to  a  great 
extent  by  the  employment  of  what  are  kno-mi  as 
X-ray  filters.  These  consist  of  layers  of  felt, 
leather,  or  thin  sheets  of  aluminium  (half  to  one 
millimetre  in  thickness),  which  are  interposed 
between  the  tube  and  the  skin  of  the  patient 
with  the  object  of  cutting  off  some  of  the  rays 
of  short  wave-length  which  act  most  powerfully 
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upon  the  skin.  It  has  been  found  that  these 
filters  enable  us  to  apply  much  heavier  doses 
with  the  production  of  less  skin  reaction,  and  the 
results  of  X-ray  treatment  have  much  improved 
in  consequence. 

Dosage. — WTaen  treating  a  new  patient  who 
is  about  to  undergo  a  long  course  of  the  X-rays, 
it  is  necessary  to  watch  tlie  dosage  very  carefully 
until  some  idea  is  formed  as  to  the  amount  the 
skin  will  stand.  The  individual  susceptibihty 
to  the  action  of  the  rays  varies  to  a  great  extent, 
and  cases  are  occasionally  met  with  in  which 
comparatively  small  applications  set  up  a  marked 
skin  reaction.  In  all  cases  the  operator  must  be 
able  to  estimate  the  dosage  correctly ;  as  a  rule 
he  should  employ  one  of  the  methods  of  measur- 
ing the  output  of  the  rays,  such  as  a  Sabouraud 
pastille. 

Physiological  Action  of  the  X-Rays.— The  action 
of  the  rays  is  purely  local,  and  only  those  tissues 
directly  in  their  path  are  affected.  It  is  there- 
fore possible  to  treat  various  parts  of  the  body 
in  turn  without  the  danger  of  any  fresh  dose 
adding  to  the  local  reaction  already  produced 
in  other  regions. 

The  rays  cause  absolutely  no  sensation  of 
any  kind  at  the  time  of  application,  no  matter 
how  heavy  the  dose  may  be.  A  mild  dose  will 
probably  produce  no  visible  reaction  in  the  skin. 
A  somewhat  longer  exposure  may  set  up  a  slight 
erythema  in  the  course  of  a  few  days,  but  at 
the  most  this  gives  rise  to  a  little  itching  and  is 
very  transient.  If  a  succession  of  such  doses 
be  given  at  intervals  of  a  Aveek  or  less,  the  skin 
reaction  will  pass  on  to  a  stage  of  bronzing  and 
desquamation,  the  appearance  of  the  skin 
being  similar  to  that  caused  by  exposure  to  the 
sun.  A  skin  reaction  approaching  this  in  degree 
is  commonly  seen  in  the  treatment  of  cancer 
and  other  conditions  where  the  dosage  must 
necessarily  be  as  heavy  as  is  consistent  with 
safety,  but  with  care  and  experience  it  need  cause 
no  anxiety. 

After  a  dangerously  big  application  of  the 
rays  no  change  is  visible  for  some  days,  the  in- 
cubation period  varying  from  two  or  three  days 
to  about  three  weeks.  The  first  evidence  of 
reaction  is  erythema,  usually  verj^  irritating, 
followed  rapidly  by  the  formation  of  vesicles, 
which  coalesce  in  severe  cases ;  in  the  course 
of  another  few  days  ulceration  takes  place, 
with  deep  destruction  of  the  tissues.  These 
ulcers,  or  X-ray  burns,  are  extremely  painful 
and  intractable,  the  edges  showing  very  little 
tendency  to  heal. 

Much  the  same  effects  may  result  from  a 
succession  of  doses,  no  single  one  of  Mhich  may 
be  harmful  in  itself,  and  it  is  exceedingly 
important  to  grasp  the  fact  that  the  action  of 
the  rays  is  both  delayed  and  cumulative.  It 
is  therefore  necessary  to  allow  for  the  latent 


action  that  may  have  already  been  set  up  by 
previous  applications. 

The  rays  act  powerfully  upon  all  the  epithelial 
structures  of  the  skin,  a  big  dose  or  a  long  course 
of  treatment  causing  atrophy  of  the  sweat- 
glands  and  hair-follicles,  and  a  permanent 
condition  of  alopecia  may  result. 

Action  upon  the  Deeper  Tissues. — The  only 
tissues  affected  to  any  extent  beneath  the 
skin  are  the  glandular  structures,  lymphatics 
and  white  blood  corpuscles.  The  rays  appear 
to  exert  a  strong  selective  action  upon  all 
actively-growing  tissues,  including  cells  of  an 
embrj^onic  type.  The  foetus  and  the  young 
infant  are  therefore  easilv  affected  to  a  danger- 
ous  extent  by  the  rays,  though  there  is  no  risk 
in  a  moderate  exposure  for  purposes  of  radio- 
graphy or  treatment.  The  rays  may  also  pro- 
duce sterility  in  both  sexes,  the  testes  being  more 
rapidly  acted  upon  owing  to  their  exposed  posi- 
tion. The  action  of  the  rays  upon  the  blood- 
forming  tissues  is  also  very  marked,  and  X-ray 
treatment  is,  therefore,  very  useful  in  certain 
diseases  of  the  blood  associated  with  splenic 
enlargement. 

In  every  case  the  effect  of  a  small  dose  is  to 
increase  rather  than  to  check  the  activity  of 
the  cells,  and  in  the  X-ray  treatment  of  some 
diseases  the  symptoms  may  be  actually  aggra- 
vated by  insufficient  dosage. 

The  X-rays,  like  all  other  remedies  that  have 
produced  striking  results,  have  been  tried  in  a 
great  variety  of  diseases  without  avail,  but  the 
list  of  ailments  in  which  their  application  has 
proved  beneficial  is  now  a  long  one,  and  in  many 
cases  X-ray  treatment  is  the  most  successful 
method  at  our  disposal.  Our  selection  from 
this  list  is  based  chiefly  upon  our  personal 
experience  of  the  results  obtainable ;  we  have 
also  included  other  diseases  which  we  have  not 
treated  whenever  the  published  records  have 
seemed  sufficiently  encouraging  to  justify  a 
brief  reference. 

Diseases  of  the  Skin 

The  X-rays  have  a  powerful  action  upon  all 
the  structures  of  the  skin,  and  their  therapeutic 
eifect  is  of  great  value  in  a  large  number  of 
cutaneous  diseases.  In  some  cases,  as,  for 
instance,  in  treating  ringworm,  the  dose  must 
be  a  heavy  one,  but  as  a  rule  the  best  results 
are  obtained  by  means  of  a  series  of  smaller 
applications. 

Acne. — The  rays  have  been  tried  repeatedly 
in  this  disease,  and  some  successful  cases  have 
been  reported.  In  many  cases,  however,  very 
little  benefit  is  obtained,  and  our  own  results 
have  certainly  not  been  very  encouraging.  We 
consider  this  method  of  treatment  altogether 
too  risky  to  be  applied  to  the  skin  of  the  face. 
Small  doses  at  short  intervals  are  recommended. 
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Eczema. — Treatment  with  a  comparatively 
soft  tube  gives  very  excellent  results  in  chronic 
eczema,  no  filter  being  used.  In  some  cases 
the  effect  of  a  single  dose  is  very  striking,  especi- 
ally when  the  disease  affects  the  hands.  The 
pustular  type,  in  which  there  is  a  mixed  in- 
fection, responds  particularly  well  to  the  rays. 
It  is  interesting  to  note  that  a  dose  upon  one 
patch  may  have  a  distinct  curative  action  upon 
others  situated  at  a  distance  that  have  not  been 
treated,  apparently  owing  to  the  absorption  of 
antitoxins  that  have  been  produced  by  the  local 
action  of  the  rays. 

Hyperidrosis. — Full  doses  of  the  rays  not  only 
lead  to  epilation,  which  will  be  permanent  if  the 
dose  is  sufficiently  heavy,  but  also  cause  atrophy 
of  the  sweat-glands.  In  cases  of  excessive 
SAveating  of  the  axilla,  or  elsewhere,  great  relief 
from  the  discomfort  and  inconvenience  may  be 
derived  from  full  doses,  applied  without  a  filter, 
and  repeated  in  about  three  weeks.  From  three 
to  six  such  doses  are  as  a  rule  necessary.  Greater 
care  is  required  in  treating  the  hands,  and  the 
dosage  must  be  measured  very  carefully. 

Hypertrichosis. — Radiologists  are  not  unfre- 
quently  asked  to  undertake  the  removal  of 
superfluous  hairs  from  the  face  b}"  means  of  the 
X-rays,  but  in  view  of  the  fact  that  it  is  neces- 
sary to  apply  a  dose  heavy  enough  to  produce  a 
distinct  reaction,  repeated  at  intervals  for  an 
indefinite  period,  the  practice  must  be  regarded 
as  far  too  dangerous  to  be  recommended. 
Several  cases  of  very  severe  and  distressing  burns 
have  been  recorded ;  in  other  cases  telangiec- 
tases, atrophy,  or  pigmentation,  often  more 
unsightly  than  the  original  condition,  have 
followed.  Removal  of  hairs  from  other  parts  of 
the  body  is  attended  by  less  risk,  as  the  skin  is 
not  so  susceptible  as  that  of  the  face. 

Keloid. — The  X-ray  treatment  of  keloid  is 
nearly  always  successful,  and  in  our  experi- 
ence the  effect  has  been  most  beneficial.  The 
following  is  the  most  favourable  case  we  have 
seen — 

Girl,  aged  nine,  scalded  nineteen  months  pre- 
viously by  the  upsetting  of  a  pan  of  boiling  w^ater 
down  outer  side  of  thigh  and  knee.  Pain  very 
severe  and  contraction  of  scars  about  knee  made 
walking  almost  an  impossibility.  After  fourth 
dose  of  X-rays  pain  had  quite  disappeared,  and 
after  eight  applications  the  scars  had  become  so 
soft  and  elastic  that  further  treatment  was 
deemed  unnecessary. 

Operation  scars,  e.  g.  after  amputation  of  the 
breast,  also  soften  rapidly  under  X-ray  treat- 
ment. 

Lupus  Vulgaris. — The  advantages  of  the  X- 
rays  over  the  Finsen  light  in  the  treatment  of 
lupus  lie  in  tlie  shorter  duration  of  each  appli- 
cation, the  larger  area  treated  at  a  single  sitting, 
and  the  more  rapid  effect  produced  upon  the 
42 


disease.  The  Finsen  light,  however,  gives  a 
more  perfect  cosmetic  result  and  is  more  effectual 
in  destroying  the  apple- jelly  nodules,  upon  which 
the  rays  exert  less  action.  The  best  results 
are  probably  obtained  by  a  combination  of 
different  forms  of  treatment,  namely.  X-rays, 
carbon  dioxide  snow,  ionization,  and  possibly 
curetting  in  some  cases. 

Moles. — These  should  as  a  rule  be  treated  by 
means  of  ionization  with  magnesium  sulphate 
rather  than  the  X-rays,  but  in  some  cases  the 
latter  are  very  useful.  In  the  X-ray  treatment 
of  hairy  moles  the  first  effect  produced  is  a  com- 
plete epilation,  further  doses  causing  a  shrinkage 
of  the  growth.  Ionization,  electrolysis,  or  the 
use  of  carbon  dioxide  snow,  may  be  employed 
to  remove  the  last  traces  of  the  mole.  Some 
form  of  treatment  is  strongly  indicated  for  moles 
which  are  beginning  to  show  signs  of  activity 
in  middle  life,  and  in  such  cases  it  is  essential 
that  the  treatment  adopted  be  really  effectual, 
as  mere  tampering  with  the  growth  is  likely  to 
lead  to  increased  activity. 

Parasitic  Diseases  of  the  Hair  (Tinea  Tonsurans, 
Favus  and  Sycosis). — An  absolutely  certain  cure 
may  be  relied  upon  in  these  diseases  as  a 
result  of  X-ray  treatment.  This  is  in  no 
way  due  to  any  action  of  the  rays  upon 
the  organisms  which  cause  the  disease,  but 
solely  to  the  complete  epilation  which  the  rays 
produce.  The  question  of  dosage  is  a  somewhat 
delicate  matter,  as  it  is  necessary  to  give  a  single 
application  just  heavy  enough  to  bring  this 
about,  but  not  sufficient  to  cause  a  permanent 
alopecia.  A  full  "Sabouraud"  dose  is  usually 
given  without  a  filter  to  all  the  infected  parts 
and  this  should  suffice  to  produce  a  complete 
epilation  in  the  course  of  two  to  four  weeks, 
the  healthy  as  well  as  the  diseased  hairs  being 
removed.  The  process  of  removal  should  be 
assisted  by  friction  with  a  rough  towel  night 
and  morning  and  mercurial  ointment  applied 
until  epilation  is  completed.  The  patches 
which  have  been  properly  treated  will  be 
rendered  quite  bald,  and  the  disease  should  be 
entirely  eradicated,  provided  the  whole  of  the 
infected  areas  have  been  treated.  The  interval 
Avhich  elapses  before  the  hairs  begin  to  grow 
afresh  varies  from  about  four  weeks  to  several 
months,  and  if  the  dosage  has  been  correctly 
measured  there  should  be  no  loss  in  either  the 
quantity  or  the  quality  of  the  hair;  we  have 
even  known  the  patient  to  state  that  the  new 
hair  was  improved  in  both  respects. 

There  is  a  certain  amount  of  risk  of  permanent 
alopecia  attached  to  this  method  of  treatment, 
although  we  ourselves  have  never  seen  any  ill 
effects.  The  dangers  to  the  brain,  about  Avhicli 
so  much  lias  been  written  in  the  lay  press,  are 
utterly  devoid  of  foundation. 

Pruritis. — In   many   cases    the   rays    have  a 


SPECIAL   FORMS   OF  TREATMENT 


1314 


X-RAYS  AND  SYSTEMIC  DISEASE 


very  striking  curative  effect  upon  pruritus,  both 
of  the  anus  and  the  vulva.  We  have  known  a 
single  unfiltered  dose  to  relieve  the  itching  in  a 
very  troublesome  case  of  pruritus  vulvae,  the 
application  being  repeated  every  two  or  three 
months. 

Psoriasis. — Patches  of  psoriasis  often  react 
very  rapidly  to  X-ray  treatment,  the  best 
results  being  produced  by  a  succession  of  small 
doses.  The  disease  is  apt,  however,  to  recur, 
and  the  treatment  may  then  be  repeated.  As 
in  the  case  of  chronic  eczema,  a  markedly  bene- 
ficial effect  is  sometimes  seen  upon  patches 
situated  at  a  distance  from  those  which  have 
been  treated. 

Ulcers. — Nearly  all  forms  of  chronic  ulceration 
are  benefited  by  X-ray  treatment,  a  few  doses 
causing  the  ulcer  to  clean  up.  A  clean  granu- 
lating surface  is  left  and  healing  is  promoted. 

Diseases  of  the  Nervous  System 

The  rays  have  been  tried  in  many  of  the 
diseases  of  the  central  nervous  system,  such  as 
locomotor  ataxia,  syringomyelia,  disseminated 
sclerosis  and  myelitis  of  the  spinal  cord.  In 
some  cases  a  certain  amount  of  temporary  relief 
of  the  symptoms  has  been  recorded,  but  in  no 
case  has  a  cure  been  claimed,  so  far  as  we  know. 

In  Neuritis,  on  the  other  hand,  we  have  seen 
very  remarkable  results  follow  from  the  appli- 
cations of  a  few  doses  upon  the  affected  nerve, 
even  a  single  dose  over  the  sciatic  notch  pro- 
ducing unmistakable  relief  in  a  case  of  sciatica. 
Cases  of  facial  neuralgia  and  migraine  have  also 
been  successfully  treated.  Less  benefit  is  to  be 
expected  when  the  pain  is  due  to  pressure  upon 
the  nerve  trunk,  but  Ave  have  seen  good  results 
from  applications  to  the  spine  in  pain  caused 
by  secondary  malignant  growths. 

Diseases  of  the  Glands,  Lymphatics  and  Blood 

Exophthalmic  Goitre. — In  every  case  that  we 
have  seen  there  has  been  a  very  distinct  improve- 
ment in  the  symptoms  as  a  result  of  X-ray  treat- 
ment.    The  nervous  symptoms  rapidly  diminish, 
the  pulse-rate  falls,  the  palpitations  decrease  or 
disappear  altogether,  and  as  a  rule  the  exophthal- 
mos and  goitre  become  less  prominent.     The 
doses  should  be  applied  once  a  week  for  some   j 
months,  care  being  taken  that  the  thyroid  gland 
docs  not  become  too  greatly  atrophied,  lest  symp- 
toms of  myxoedema  be  produced.     On  the  other  1 
hand,  if  the  X-ray  doses  be  too  small  the  gland 
may  be  stimulated  and  the  symptoms  of  the   ( 
disease  actually  aggravated. 

In  Goitre  tlie  rays  appear  to  be  quite  useless. 

Hodgkin's  Disease. — The  results  of  energetic 
X-ray  treatment  of  this  disease  are  very  remark- 
able, and  our  own  experience  leads  us  to  believe 
that  it  is  tlic  only  form  of  treatment  that  holds 
out  any  hope  of  a  permanent  cure.     The  effect 


of  the  rays  upon  the  enlarged  glands  in  acute 
cases  is  very  rapid,  a  single  heavy  dose  often 
being  sufficient  to  cause  a  large  mass  of  glands 
to  disappear  in  the  course  of  a  few  days.  In 
severe  cases  the  glands  enlarge  as  rapidly  as 
they  subside,  and  a  very  long  and  patient  course 
of  treatment  is  required ;  as  many  as  500  appli- 
cations, extending  over  two  or  three  years,  may 
be  necessary  before  the  disease  gets  really  under 
control.  When  the  enlargement  of  the  media- 
stinal glands  gives  rise  to  dyspnoea,  these  must 
be  attacked  both  from  the  front  and  the  back 
with  a  comparatively  hard  tube,  the  skin  being 
of  course  protected  by  an  aluminium  filter. 
In  less  severe  cases,  especially  when  only  one 
or  two  sets  of  glands  are  involved,  the  enlarge- 
ment is  less  liable  to  recur,  and  after  a  few 
months' treatment  an  occasional  dose  will  suffice 
to  keep  the  disease  well  in  hand. 

Leukaemia. — Like  other  forms  of  splenic 
anaemia,  leukaemia  improves  rapidly  under 
X-ray  treatment.  The  filtered  rays  should  be 
applied  to  the  spleen  two  or  three  times  a  week. 
The  general  condition  usually  improves  very 
steadily  as  the  spleen  diminishes  in  size  and  the 
blood-count  shows  a  decrease  in  the  number  of 
white  corpuscles.  Relapses  occur  if  the  treat- 
ment is  entirely  suspended,  but  occasional  doses 
should  keep  the  white  corpuscles  down  to 
30,000  or  40,000. 

Malaria. — A  few  cases  of  malaria  treated  by 
X-rays  have  been  reported  and  the  results  are 
very  encouraging. 

Prostatic  Enlargement.— Several  writers  have 
published  accounts  of  cases  of  prostatic  enlarge- 
ment in  which  a  course  of  X-rays  applied  to 
the  perineum  has  brought  about  a  diminution 
in  the  size  of  the  gland,  with  consequent  im- 
provement in  the  power  of  micturition.  A 
moderately  hard  tube  is  required  and  the  rays 
should  be  filtered  through  aluminium. 

Tuberculous  Adenitis. — The  results  of  X-ray 
treatment,  not  only  in  early  stages  of  tubercu- 
lous glands,  but  also  when  sinuses  remain  after 
operation  or  the  bursting  of  abscesses,  are  often 
very  good.  The  glands  tend  to  shrink  and 
sinuses  rapidly  become  more  health}^  and  tend 
to  heal.  The  improvement  is  not  due  to  the 
direct  action  of  the  rays  upon  the  tubercle  bacilli, 
but  upon  the  tubercles.  The  advantage  of 
X-ray  treatment  over  operative  measures  lies 
in  the  absence  of  scarring,  but  it  cannot  be 
recommended  as  an  alternative  to  operation 
except  as  a  tentative  method  of  treatment  in 
early  cases,  or  where  sinuses  alreadj'  exist. 

Malignant  Growths 

To  a  certain  extent  the  hopes  that  were 
founded  upon  the  X-ray  treatment  of  cancer 
and  other  malignant  growths  have  been  dis- 
appointed.     Nevertheless  there  can  be  no  doubt 
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as  to  the  powerful  action  of  the  rays  upon  all 
such  tumours,  or  of  the  benefit  which  follows 
heavy  dosage  in  practically  every  case.  Small 
applications  are  quite  useless,  and  a  reasonable 
amount  of  risk  is  justified  in  view  of  the 
desperate  character  of  the  disease. 

X-ray  treatment  is  perhaps  of  the  greatest 
value  in  carcinoma  of  the  female  breast.  The 
growth,  especially  in  early  recurrent  cases,  is 
comparatively  superficial,  and  thus  more  easily 
attacked  by  the  rays.  It  will  be  convenient, 
therefore,  to  discuss  the  treatment  of  cancer  of 
this  region  in  some  detail  first,  and  to  consider 
other  malignant  growths  afterwards. 

The  cases  of  carcinoma  of  the  breast  which 
are  submitted  to  X-ray  treatment  may  be 
classified  into  three  groups : — (1)  hopelessly 
inoperable  cases,  (2)  those  in  which  the  prog- 
nosis is  more  favourable,  and  (3)  cases  in  which 
the  rays  are  applied  as  a  prophylactic  measure 
after  operation. 

Of  the  hopelessly  inoperable  cases  the  majority 
are  recurrent  forms,  but  a  few  cases  of  primary 
tumour  are  met  with  in  which  the  patient  has 
neglected  to  seek  advice  until  the  growth  has 
become  too  advanced  to  admit  of  removal.  As 
a  rule  these  primary  growths  do  very  well  under 
X-ray  treatment  unless  they  are  of  the  more 
rapidly-growing  types.  We  have  known  them 
to  remain  under  treatment  for  three  or  four 
years,  the  growth  being  kept  in  check,  becoming 
softer  and  less  defined,  and  without  any  evidence 
of  metastatic  deposits.  The  rays  possess  a 
marked  power  of  preventing  these  growths  from 
breaking  down  and  of  rendering  more  healthy 
and  clean  any  ulcers  or  fungating  masses  that 
may  already  exist. 

Recurrent  growths  also  may  be  kept  in  check 
for  four  or  five  years,  or  even  longer,  provided 
the  cancer  is  not  of  the  most  malignant  type. 
Ulcers  again  tend  to  heal  up  or  are  kept  clean, 
thus  giving  great  relief  from  the  distress  caused 
by  offensive  smells  and  septic  absorption,  a 
fact  which  alone  makes  this  form  of  treatment 
well  worth  application.  Many  of  these  cases 
also  remain  practically  free  from  pain  until 
death  is  brought  about  by  metastatic  deposits. 
When  this  occurs  it  is  common  to  find  that  the 
external  growth  is  no  larger,  and  in  many  cases 
even  less,  than  it  was  when  treatment  was 
commenced. 

The  cases  which  we  have  described  as  more 
favourable  are  those  in  which  the  growth  is  in 
an  early  stage,  but  in  which  an  operation  is  not 
performed  either  because  the  patient  refuses  her 
consent  or  because  her  age  or  general  condition 
contra-indicate  operative  treatment.  Of  the 
primary  cases  that  fall  under  this  category,  all 
those  that  we  have  seen  have  done  well.  The 
growth  may  often  be  kept  in  check  for  several 
years,    or    even    reduced    in    size.      Recurrent 


nodules,  if  treated  early  enough,  also  react  well  to 
the  rays  and  may  completely  disappear.  Some  of 
these  cases  seem  to  have  been  definitely  cured, 
but  there  is  undoubtedly  always  a  danger  of 
further  recurrence ;  they  should  therefore  be 
watched  very  closely  and  occasional  doses 
applied  at  regular  intervals. 

Prophylactic  treatment  after  amputation  of 
the  breast,  or  removal  of  recurrent  nodules,  is 
in  our  opinion  of  the  greatest  value.  The 
doses  should  be  commenced  immediately  the 
wound  is  healed  and  continued  for  several 
months  at  gradually  increasing  intervals. 

Carcinoma  in  other  regions  of  the  body  is 
treated  in  much  the  same  manner.  When, 
however,  the  tumour  is  situated  more  deeply, 
e.  g.  in  the  stomach,  there  is  much  greater 
difficulty  in  dosing  it  sufficiently  without  causing 
damage  to  the  skin.  In  such  cases  the  maximum 
action  upon  the  growth  is  obtained  by  means  of 
a  comparatively  hard  tube  and  the  employment 
of  an  aluminium  filter  which  will  cut  off  the  rays 
of  least  penetrating  power.  In  spite  of  the  diffi- 
culty of  adequately  dosing  deep-seated  cancers, 
we  have  seen  very  marked  relief  from  pain  by 
the  application  of  big  doses  to  a  carcinoma  of 
the  pylorus. 

Epithelioma  seems  to  be  less  amenable  to 
X-ray  treatment  than  carcinoma.  We  have 
treated  a  number  of  cases  of  recurrent  epithe- 
lioma of  the  tongue,  with  glandular  infection  in 
the  neck;  temporary  improvement  was  noted 
in  many  of  these  cases,  but  in  one  case  only  did 
the  glands  completely  disappear  under  treat- 
ment. This  patient  is  still  under  observation 
after  a  period  of  three  years,  and  so  far  there 
has  been  no  furtlier  recurrence. 

Rodent  Ulcer. — The  X-rays  have  been  used 
very  largely  and  with  very  good  effect  in  the 
treatment  of  rodent  ulcer.  We  have  seen  many 
excellent  results  in  our  own  practice,  but  since 
the  introduction  of  other  methods,  such  as  zinc 
ionization  and  carbon  dioxide  snow,  we  have 
not  used  the  rays  to  the  same  extent.  Any  one 
of  these  methods  of  treatment  should  bring 
about  a  perfect  cure  in  almost  every  case,  unless 
the  disease  has  involved  the  bone  or  cartilage. 

Sarcoma  responds  more  readily  than  carci- 
noma to  the  rays,  but  shows  a  tendency  to 
metastasis  at  a  verj^  early  stage  in  the  most 
malignant  forms  of  the  disease.  The  X-rays 
have,  however,  produced  some  very  wonderful 
results,  and  we  have  seen  some  cases  of  apparent 
cure ;  one  of  these  was  a  case  of  sarcoma  of  the 
upper  jaw  and  two  were  abdominal  growths 
Sarcomata  of  the  bones,  especially  the  myeloid 
growths,  are  also  said  to  have  been  cured  by 
X-ray  treatment. 

Paget's  Disease  of  the  Nipple. — Regular  appli- 
cations of  the  rays  rapidly  effect  an  improvement 
in  the  eczematous  condition  of  the  nipple  in 
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Paget's  disease,  and  the  dangers  of  carcinoma  of 
the  breast  are  probably  diminished  by  the 
treatment.  A  cure  cannot  be  guaranteed  in 
advanced  cases,  however. 

W.  J.  S.  B. 

A.  E.  B. 

THE    INTENSIVE    IRRADIATION    AND    STATIC 
WAVE    TREATMENT 

The  treatment  of  painful  joints  and  muscular 
areas  by  means  of  intensive  irradiation  is  best 
secured  by  means  of  one  of  the  so-called  thera- 
peutic lamps  of  the  incandescent  type.  It  must 
be  clearly  understood  that  lamps  of  small  candle 
power  are  useless  for  the  purposes  of  administer- 
ing intensive  irradiation  in  ordinary  practice. 
It  is  quite  true  that  in  the  case  of  small  joints 
and  very  circumscribed  areas  a  small  candle- 
power  lamp  can  effect  certain  conditions  of 
alleviation,  but,  as  Snow  has  well  put  it,  their 
effects  upon  general  metabolism  and  other 
purposes  of  administration  to  large  areas  are 
not  practical,  as  they  consume  too  much  of  the 
time  not  only  of  the  patient,  but  also  of  the 
physician.  The  best  instrument  for  treatment 
Avith  intensive  irradiation  is  a  500-candle  power 
incandescent  lamp  vnih  special  peculiarity  in 
the  character  of  the  reflection.  Instead  of  a 
parabolic  reflector  with  one  focal  point  there  is 
a  corrugated  reflector  and  conical  side  reflectors, 
which  project  hnes  in  parallel  and  crossing  lines 
of  radiation  having  two  parallel  fields  of  greatest 
brilliancy  and  intensity.  This  arrangement 
permits  the  operator  to  move  the  lamp  about 
in  such  a  manner  that  these  two  fairly  large 
fields  of  intense  radiation  can  be  tolerated  as 
they  cannot  be  when  retained  in  one  position 
directly  over  the  regions  of  tenderness  or  in- 
flammatory involvement.  At  the  same  time 
the  whole  surface  receives  a  liberal  radiation 
of  light  and  heat.  The  effects  upon  simple 
inflammation,  unaccompanied  by  infection,  is 
to  induce  general  tissue  relaxation,  with  relief 
of  pressure  and  pain  by  increasing  local  metabo- 
lism and  elimination,  to  reheve  the  tissues  of 
the  irritating  products  of  defective  metabolism 
present  in  conditions  associated  with  myalgias 
and  similar  conditions,  and  in  conditions  of 
mild  traumatism  treated  promptly  after  injury, 
to  remove  early  stasis. 

The  intensive  irradiation  treatment,  when 
supplemented  with  the  static  wave  current,  fur- 
nishes the  practitioner  A\ith  an  efficient  means 
of  dealing  with  a  large  number  of  cases  of  local 
inflammation  and  painful  effusion. 

The  static  wave  current  has  been  well  de- 
scribed as  an  agent  wliich  is  capable  of  increasing 
the  physiological  resisting  power  of  the  part 
to  which  it  is  applied.  It  restores  the  metabolic 
equilibrium,  A\hich  is  disturbed  in  all  conditions 


characterized  by  increased  venous  and  decreased 
arterial  pressure.  Passive  congestions  are  re- 
moved by  improving  the  physiological  "  tone  " 
of  the  affected  region.  Pain  is  relieved  because 
nutrition  is  rectified  and  toxic  material  turned 
into  the  proper  excretory  channels.  Health 
has  been  defined  as  a  condition  characterized 
by  perfect  equilibrium  of  arterial  and  venous 
blood  pressure.  Disturbance  of  this  equi- 
librium results  in  locally  increased  arterial 
pressure  or  locally  augmented  venous  pressure, 
both  conditions  resulting  in  disturbed  nutrition 
of  the  nerves,  whose  cry  for  proper  nutriment 
is  called  pain.  The  wave  current,  in  restoring 
the  physiological  tone  of  the  affected  area,  tends 
to  re-establish  the  normal  equipoise  of  the  two 
forms  of  pressure,  and  in  this  way  counteracts 
stasis  and  relieves  pain. 

The  method  of  applying  the  static  wave 
current  and  its  various  physiological  effects  are 
described  exceedingly  well  by  Potts,  who, 
quoting  Snow^,  says  that  the  patient,  on  an 
insulated  platform,  must  be  connected  to  the 
side  of  the  static  machine  that  is  not  grounded. 
The  electrodes  should  be  of  pliable  metal  and 
the  treatment  should  be  commenced  with  the 
prime  conductors  practically  closed.  On  draw- 
ing the  prime  conductors  apart  the  wave  current 
Avill  become  apparent  and  as  wide  a  spark 
should  be  used  as  can  be  easily  tolerated 
by  the  patient.  The  physiological  effects  are 
divided  into  constitutional  and  local  effects. 
The  constitutional  effects  are : — Marked  lower- 
ing of  arterial  tension ;  lessened  frequency  of  the 
heart's  action,  with  increased  volume  of  pulse ; 
increased  oxidation  and  metabolic  activity, 
marked  by  body  warmth  ;  deepened  inspiration  ; 
increased  production  of  COg ;  increased  elimina- 
tion of  solids,  with  marked  functional  activity 
of  the  organs  of  secretion  and  excretion,  and 
marked  diminution  of  nervous  irritability,  with 
a  sense  of  drowsiness.  Patients  receiving  local 
treatment  daily  gain  body  weight,  become  less 
anaemic,  and  improve  generally  in  health.  The 
local  effects  are  : — A  sense  of  vibration,  marked 
over  muscles,  when  there  is  little  underlying 
fat,  by  rhythmical  contractions.  Physiological 
tetanus  is  produced  when  voltage  and  alterna- 
tions relative  to  muscle  are  applied.  Sedation 
of  pain  and  nervous  irritability  is  produced 
by  prolonged  and  gradually  increased  dosage 
as  toleration  permits.  The  wave  current  is 
an  antispasmodic,  muscular  spasm  being  often 
overcome  by  prolonged  administration  of  suffici- 
ent voltage  to  fatigue  the  muscle.  Glands  be- 
neath the  electrode  are  stimulated  to  active 
secretion.  Local  congestion  and  hyperaemia 
are  relieved,  and  Potts  ends  the  quotation  with 
the  statement  that  metabolism  is  most  active 
beneath  the  electrode. 

The  late  Sir  Frederick  C.  Wallis,  surgeon  to 
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Charing  Cross  Hospital,  writing  on  the  author's 
work  in  the  British  Medical  Journal,  says  that 
*'  The  immediate  effect  of  this  treatment  with 
regard  to  the  alleviation  of  pain  is  interesting.  I 
have  seen  a  patient  who  after  a  fractured  clavicle 
suffered  intense  pain,  so  much  so  that  he  was 
scarcely  able  to  move  his  arm  at  all  and  was 
quite  unable  to  sleep.  After  about  five  minutes 
of  the  wave  current,  wliich  had  been  preceded 
by  treating  the  affected  area  ^^•ith  intensive 
irradiation,  the  patient  was  able  to  extend  the 
arm  shoulder  high  without  any  pain  at  all.  A 
certain  amount  of  stiffness  returned  after  some 
hours,  but  a  distinct  improvement  remained, 
still  further  increased  after  each  application." 

It  must  be  borne  in  mind  that  intensive 
irradiation  must  precede  the  appHcation  of  the 
Avave  current,  and  an  explanation  of  the  reason 
for  this  is  suppHed  by  Snow,  who  saj^s  that  when 
applied  after  wave-current  treatment  intensive 
irradiation  relaxes  again  the  tissues  rendered 
tonic  at  the  site  of  the  lesion,  where  accumulative 
infiltration  causing  pain  by  pressure  has  been 
forced  out  by  the  contraction  induced  in  the 
tissues  by  the  wave  current.  The  futihty  of 
expecting  to  cure  pain  by  simply  relieving  it  is 
so  well  put  by  the  same  author  that  his  views 
are  here  given  verbatim.  "  Pain  is  relieved  by 
the  application  of  radiant  fight  and  heat  energy 
in  regions  of  local  inflammation  on  account  of 
the  induced  relaxation  of  the  tissues,  the 
increased  elasticity  induced  relieving  the 
pressure  upon  the  nerve  filaments,  which  is 
undoubtedly  due  largely  to  the  effect  of  the 
radiant  heat,  as  the  same  effects  are  derived 
to  a  less  degree  by  applications  of  convective 
heat.  This  refief  of  pain  should  not  delude  any 
one  into  expecting  to  effect  the  cure  of  an 
inflammatory  process  in  which  stasis  is  once 
established,  for  the  effect  is  transitory,  not 
curative." 

In  that  large  class  of  case  loosely  styled 
sciatica  the  unfortunate  patient  can  often  be 
afforded  permanent  refief  from  his  pain  and 
disability  by  means  of  an  intelfigent  application 
of  intensive  irradiation  and  the  static  wave 
current.  An  interesting  case  illustrating  in  a 
remarkable  degree  the  utifity  of  this  treatment 
Avas  sent  up  to  me  from  the  country  with  an 
urgent  message  from  the  doctor  to  cure  the  man 
as  quickly  as  possible,  because  he  had  been  a 
very  long  time  out  of  work  and  was  in  danger 
of  losing  his  employment.  The  patient  was 
thirty-one  years  of  age  and  had  never  suffered 
from  any  illness  till  four  years  before  he  came 
to  me  for  treatment,  when  he  was  attacked 
with  pains  shooting  down  the  right  thigh  and 
leg.  For  some  time  he  could  just  manage  to 
get  through  his  work,  but  in  April  1909  he  was 
forced  to  keep  in  bed.  The  doctor  in  whose 
charge  this  patient  was  wrote  to  me  that  while 


in  the  recumbent  position  the  patient  was 
fairly  free  from  pain,  but  he  was  quite  unable 
to  stand  or  sit.  Drugs  failed  utterly  to  give 
any  relief  and  frequent  injections  of  morphia 
became  ineffectual.  The  patient  was  then 
removed  to  a  large  general  hospital  in  London 
and  was  treated  there  for  six  weeks.  Whilst 
in  that  institution  no  pains  were  spared  to  cure 
the  patient,  and  amongst  the  measures  adopted 
was  the  injection  of  alcohol.  The  patient 
returned  home  with  his  health  slightly  im- 
proved but  still  unable  to  work  in  consequence 
of  pain  and  disability.  After  the  application 
of  intensive  irradiation  and  wave  current  during 
five  days  all  pain  had  disappeared  and  no 
disability  remained.  The  man  returned  imme- 
diately to  full  work  and  his  doctor  reports  that 
since  then  he  has  not  missed  an  hour's  work. 
His  employment  as  engineer  forces  him  to 
endure  all  kinds  of  weather,  but  he  complains 
of  nothing  now  except  slight  attacks  of  stiffness 
in  very  bad  weather. 

The  permanent  nature  of  the  cure  of  sciatica 
effected  by  the  use  of  intensive  irradiation  and 
wave  current  is  exemplified  in  a  case  of  a  gar- 
dener sent  up  from  Sunningdale  by  a  doctor 
who  regarded  the  case  as  hopeless,  the  man 
having  been  ineffectually  treated  by  drugs, 
baths,  hot  air,  electricity,  massage  and  spa 
treatment.  This  man  was  fortunate  in  being 
employed  by  a  generous  lady  who  paid  for  his 
expenses  in  London,  and  in  ten  days'  time  this 
patient  was  restored  to  full  working  power  and 
has  now  for  over  four  years  followed  his  occupa- 
tion without  any  recurrence  of  his  trouble. 

It  is  not  to  be  understood  that  aU  cases  of 
sciatica  are  relieved  in  this  satisfactory  manner, 
but  the  cases  quoted  indicate  sufficiently  that 
in  intensive  irradiation  and  static  wave  treat- 
ment there  is  a  possibility  of  doing  far  more  for 
patients  than  has  hitherto  been  considered  safe 
to  promise. 

The  relief  of  painful  conditions  following 
injuries  is  a  subject  of  great  interest  in  con- 
nection ^\■ith  this  new  treatment.  A  lady 
whose  shoulder  had  been  injured  by  a  fall 
suffered  for  years  from  increasing  stiffness  of 
the  joint,  accompanied  ^^ith  great  pain.  She 
was  seen  by  many  able  practitioners,  but 
permanent  refief  seemed  difficult  to  attain. 
After  tw^o  applications  of  intensive  irradiation 
and  wave  current  the  stiffness  and  pain  dis- 
appeared, the  use  of  the  arm  was  completely 
recovered  and  now,  over  two  years  having 
passed,  the  lady  states  that  the  limb  is  quite 
sound  and  well. 

In  cases  where  serious  and  extensive  injuries 
have  been  received,  as  in  motor  or  railway 
accidents,  the  resulting  stiffness  and  pain  after 
all  possible  surgical  measures  have  been  utilized 
can    in    favourable    instances    be    relieved    by 
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patient    and    oft-repeated    applications.     The 
following    case    illustrates    the    happy    results  j 
that  may  follow  a  long  course  of  treatment  in  j 
such   a   patient.     In   consequence   of   a   motor 
accident  the  patient,  a  lady  aged  thirty-five, 
was  thro\\7i  from  her  car  a  distance  of  about 
ten  yards  on  to  her  head.     She  received  most 
skilful  treatment  from  distinguished  surgeons, 
and  under  their  care  she  made  A\hat  can  be 
truly  described  as  a  marvellous  recovery  from 
severe  injuries  to  her  cervical  vertebrae.     The 
\uifortunate  lady,  however,  was  left  in  a  condi- 
tion of  great  pain  and  disability,  her  head  being 
sunk  into  her  shoulders  and  pressed  forward, 
whilst  movement  in  both  her  arms  was  accom- 
plislied  with  great  effort  and  pain.     It  would 
he  tedious  to  detail  the  slow  improvement  that 
followed  intensive  irradiation  and  wave-current 
treatment,  but  the  conditions  in  the  end  did 
improve   and   the   amehoration   remained   per- 
manent,   for    quite    twelve    months    after    the 
cessation  of  the  applications  the  lady  travelled 
some  hundreds  of  miles  to  London  and  sent 
the  following  note,  which  she  had  written  herself, 
into    my    consulting    room  : — "  Dear    Doctor, 
Just  spare  me  five  minutes.     I  am  in  town  for 
a  few  days  and  want  to  show  you  how  com- 
pletely you  have  '  turned  my  head.'  " 

In  acute  conditions  the  success  of  inten.sive 
irradiation  and  wave-current  treatment  is  as 
gratifying  to  the  patient  as  it  is  to  the  operator, 
as  is  shown  bj^  the  following  account  of  a  case 
sent  to  me  by  a  London  surgeon.  The  patient 
was  a  gentleman  engaged  in  athletic  pursuits 
and  was  obliged  to  play  off  a  certain  important 
tie  within  a  da}^  of  the  time  he  first  consulted 
me ;  he  had  fallen  down  and  sprained  his  right 
wrist,  the  swelling  resulting  therefrom  being 
very  great  and  the  accompanying  pain  almost 
unbearable.  He  had  passed  a  sleepless  night, 
and  the  question  was  whether  he  should  retire 
from  the  contest.  I  suggested  that  he  should 
defer  his  definite  announcement  to  retire  until 
a  few  hours  had  elapsed  and  I  was  able  to  afford 
the  patient  almost  instant  relief  from  his  pain 
and  succeeded  in  reducing  the  swelling  by  a 
considerable  amount.  The  following  evening 
I  received  two  letters,  one  the  patient  had 
written  to  me  in  which  he  said  :  "  I  not  only  won 
my  match  this  afternoon,  but  never  experienced 
at  any  time  during  the  one  hour  and  thirtj^-five 
minutes'  strenuous  play  the  slightest  incon- 
venience." The  surgeon  who  sent  mo  the  case 
forwarded  me  a  letter  he  had  received  from  the 
patient,  saying  :  "  Your  nominee  was  so  success- 
ful that  I  was  not  conscious  at  any  one  moment 
of  the  slightest  inconvenience  during  the 
match." 

Neuritis  is  an  aft'ection  which  affords  the 
practitioner  a  number  of  difficult  cases,  and 
though  it  is  not  possible  to  claim  success  in  all 


the  cases  submitted  to  me  for  treatment,  still 
in  the  great  majority  the  most  gratifying  results 
have  accrued  if  sufficient  time  and  opportunity 
have  been  afforded.  In  several  cases  of  brachial 
neuritis  the  administration  of  the  treatment  has 
secured  sedation  of  pain  at  once  and  the  removal 
of  the  disability  in  the  movements  of  the  arms 
in  the  course  of  a  few  days. 

A  favourable  prognosis  can  almost  be  assured 
the  patient  in  cases  of  football  knee,  golf 
elbow,  tennis  arm,  rider's  sprain,  and  such-like 
conditions. 

The  bra\TOy  condition  of  the  neck  so  often 
seen  in  patients  liable  to  carbuncle  is  peculiarly 
susceptible  to  treatment  by  intensive  irradiation 
and  wave  current,  and  it  is  remarkable  how  pain 
disappears  and  stiffness  is  eradicated,  especially 
in  those  instances  where  chronicity  of  the  con- 
dition is  a  marked  feature  of  the  case. 

In  certain  disorders  of  menstruation,  espe- 
cially dysmenorrhcea  associated  with  local 
congestion  of  a  simple  inflammatory  character, 
success  can  be  obtained  by  means  of  the  static 
wave  current  applied  in  the  case  of  young  girls 
by  means  of  a  rectal  electrode  during  the  inter- 
menstrual period.  In  whatever  Avay  the  wave 
current  is  administered  the  effect  in  a  great 
number  of  cases  is  so  beneficial  that  this  means 
of  securing  relief  in  a  distressing  condition  will 
probably  be  much  used  in  future. 

In  the  compilation  of  the  above  remarks  the 
author  must  acknowledge  his  indebtedness  to 
the  labours  of  Snow,  whose  work  in  this  branch 
of  therapeutics  has  done  so  much  to  raise  it 
from  the  mire  of  quackery  and  empiricism. 

L.  E.  C. 

RADIUM-THERAPY 

Radium  is  a  metal,  all  of  the  salts  of  which 
give  oft'  rays  in  proportion  to  the  amount  of 
metallic  radium  they  contain.  Most  of  the 
rays  are  not  due  to  the  original  radium  salt, 
but  to  a  gas  (the  emanation)  it  gives  off  and 
the  subsequent  products  into  which  this  gas  is 
transformed.  Therefore,  to  retain  the  largest 
amount  of  the  emanation  and  its  products,  it 
is  necessary  to  seal  up  the  radium  in  some  way, 
and  this  is  done  by  enclosing  it  in  a  metal  or 
glass  tube  or  by  covering  it  with  a  special 
varnish. 

The  rays  given  off  are  of  three  kinds,  a,  ^ 
and  y.  The  a  rays  are  minute  particles,  the 
size  of  atoms,  carrying  a  positive  charge  of 
electricitj^  and  they  can  pass  through  only  very 
thin  layers  of  metal  (about  ^V  mm.  aluminium 
is  the  thickest).  The  /3  rays  are  much  smaller 
particles  and  carry  a  negative  electrical  charge ; 
their  size  is  about  ^^  that  of  an  atom  of 
hydrogen :  it  takes  4  to  8  mm.  of  lead  to  absorb 
the  most  penetrating,  but  they  consist  of  rays 
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of     very     widely    differing     penetration.     The 
y  rays  are,  in  all  probability,  not  particles,  but 
ether  vibrations,  of  a  similar  nature  to  X-rays, 
with,  however,  much  greater  poAver  of  penetra- 
tion; in  fact  they  Avill  pass  with  ease  through 
an  inch  of  lead,  and  the  most  penetrating  of 
them  Avill  not  be  suppressed  by  one  or  two  feet. 
Thus  it  will  be  seen  that,  by  placing  betAveen 
the  radium  and  the  patient  a  sheet  or  filter  of 
metal,  it  will  be  possible  to  prevent  the  less 
penetrating  raj^s  from  reaching  him,  and  to  use 
either  the  y  raj^s  only  or   a  mixture  of  y  and 
penetrating  /3  rays,   the  proportion  of   Avhich 
will  vary  according  to  the  thickness  of  the  screen 
and  the  nature  of  the  metal  employed.     This  is 
known   as    filtration,   and   was   first    used    by 
Wickham,  but  systematically  and  scientifically 
studied  by  Dominici.     The  metals  which  stop 
the  largest  amount  of  /3  rays  for  a  given  thickness 
are  platinum  and  lead. 

The  rays  are  given  out  in  all  directions,  so  that 
if  the  radium  apparatus  is  buried  in  the  tissues 
all  the  rays  •  from  it  are  used,  while  if  it  is 
employed  externally  less  than  half  the  total 
rays  are  used.  This  point  is  often  forgotten 
with  flat  applicators,  through  the  back  of  which 
just  as  many  penetrating  rays  escape  as  through 
the  front. 

When  dealing  with  radium  enclosed  in  tubes 
the  intensity  of  the  rays,  like  that  of  light,  the 
source  of  which  is  virtuall}^  a  point,  varies 
inversely  as  the  square  of  the  distance ;  for 
instance,  a  surface  ten  inches  from  the  radium 
will  receive  only  a  hundredth  part  (y^-)  of  the 
rays  which  would  reach  it  at  one  inch,  as  it  is  ten 
times  the  distance  away.  This  law  only  partly 
applies  when  the  radium  is  covered  \\ith  varnish 
and  spread  over  a  flat  applicator.  This  fact  is 
very  important,  because,  even  when  using  rays 
of  extremely  high  penetrating  poAA  er,  the  skin 
receives  a  full  dose  long  before  the  deeper  parts, 
and  if  a  full  dose  were  given  to  deep  structures 
the  skin  would  receive  a  large  overdose. 

Another  point  needing  consideration  is  the 
setting  up  of  secondary  rays  when  the  radium 
rays  strike  a  metallic  or  other  fairh'  dense 
substance.  These  rays  have  little  penetrative 
power,  and  their  therapeutic  value  is  as  3'et 
unknown.  | 

It  follows,  from  what  has  been  said,  that  if 
the  emanation  from  radium  be  collected  it  will 
give  off  all  the  rays  that  radium  would.  The 
disadvantage  of  using  it  for  applications  through 
filters,  however,  is  that  it  varies  in  strength 
from  day  to  da}^  according  to  a  definite  law, 
and  this  variation  renders  a  calculation  of  the  t 
dose  very  difiicult.  Another  disadvantage  is 
that  if  the  emanation  is  removed  from  the 
radium  more  than  once  a  month,  only  a  small 
proportion  of  the  total  radioactivity  can  be 
removed  every  day.     With  the  small  quantities 


of    radium    available,    this    is    a    very    serious 
drawback. 

Emanation  may  also  be  used  for  internal 
administration,  and  here  it  has  a  very  great 
advantage  as,  though  the  radium  is  not  used 
up,  all  its  effects  are  obtained.  It  may  be 
indirectly  used  in  another  way,  viz.  by  injecting 
an  insoluble  radium  salt  into  the  tissues  :  then 
the  emanation  is  continuously  given  off  into  the 
blood-stream. 

A. — The  Internal  Administration  of  Radium 

1.  The  swalloivi7uj  of  a  radium  salt  has  no 
advantage  over  the  administration  of  the 
emanation  in  the  same  way.  A  portion  will  no 
doubt  be  precipitated  in  the  tissues  and  continue 
to  give  oft'  emanation,  but  its  amount  is  un- 
certain and  a  large  proportion  is  lost,  so  that 
the  method  would  be  a  costly  and  wasteful  one 
and  measurement  of  the  dose  difficult. 

2.  The  swallowing  or  inhalation  of  the  emana- 
tion. If  an  insoluble  salt  of  radium  is  placed  in 
contact  with  water  for  some  days  part  of  the 
emanation  is  dissolved,  and  its  amount  becomes 
constant  if  a  definite  fraction  of  the  water  is 
drawn  off  every  day  and  replaced  by  fresh .  The 
removal  of  a  portion  of  the  liquid  must  be 
accomplished  with  as  little  disturbance  as 
possible,  for  shaking  causes  the  emanation  to 
pass  out  of  solution. 

For  inhalation,  air  or  oxygen  is  bubbled 
through  a  solution  of  a  radium  salt  or  passed 
over  a  dry  radium  compound.  In  giving  a 
radium  bath  it  has  been  proved  that  the  effects 
are  due  practically  entirely  to  inhalation  of 
the  emanation,  though  it  is  apparently  possible 
for  a  small  amount  to  be  absorbed  by  the  skin. 

The  action  of  the  emanation  is  due  chiefly 
to  its  transformation  products  (radium  A,  B,  C, 
E  and  F),  and  may  be  said,  briefly,  to  consist 
of  an  increase  in  the  activity  of  all  the  body 
ferments.  When  it  is  remembered  how  many 
vital  reactions  are  due  to  ferment  action,  the 
widespread  changes  wrought  by  this  treatment 
will  be  perceived.  The  solubility  of  uric  acid 
salts  in  the  plasma  is  increased  by  the  emanation ; 
it  also  increases  peristaltic  action  and  causes 
diuresis ;  further,  it  is  said  to  act  as  a  powerful 
nerve  sedative  and  as  a  hypnotic.  Augmenta- 
tion of  tissue  interchange  results  from  increased 
activity  of  the  autolytic  ferments. 

Its  chief  uses  will,  therefore,  be  in  cases  of 
disorders  of  metabolism,  especially  gout.  Arm- 
strong has  used  it  extensively  in  this  country, 
and  has  obtained  satisfactory  results  in  gout, 
rheumatoid  arthritis,  neuritis,  diabetes,  Bright's 
disease,  high  blood-pressure,  and  neurasthenia. 

Dissolved  in  a  solution  of  gelatine  which  is 
allowed  to  set,  it  is  also  used  for  certain  skin 
diseases  and  has  proved  of  value,  though 
insufficient   attention   has    been   given   to    the 


SPECIAL  FORMS  OF  TREATMENT 


1320 


TREATIVIENT   BY   RADIUIVI  RAYS 


method :  it  was   introduced    by   the   late   Dr. 
Radcliffe  Crocker. 

3.  Injection  of  an  insoluble  radium  salt  into 
the  tissues  acts  generally  by  the  emanation  it 
liberates  into  the  blood  and  locally  by  the  rays 
it  gives  off,  especially  if  it  contains  radium 
products  from  the  transformation  of  the 
emanation  entangled  in  it. 

It  has  been  used  with  success  for  the  treat- 
ment of  rheumatoid  arthritis,  being  injected 
into  the  joint  or  the  periarticular  tissues.  It 
has  also  been  used  in  this  way  for  malignant 
tumours,  but  without  the  success  which  has 
attended  the  use  of  filtered  rays  for  this 
complaint. 

4.  Iontophoresis  from  a  soluble  radium  salt. — 
This  means  the  driving  into  the  tissues  of  radium 
ions  by  means  of  a  galvanic  current,  the  radium 
salt,  of  course,  being  on  the  positive  pole.  The 
radium  ions  have  been  shown  to  penetrate  the 
tissues  readily  and  may  cause  quite  different 
effects  from  the  injection  of  a  radium  salt. 
Small  quantities  ionized  cause  no  harm  to 
healthy  tissues,  and  Harel  claims  good  results 
in  malignant  disease. 

B.— Treatment  by  Radium  Rays 

1.  a  Rays. — The  value  of  the  a  rays  has  not 
been  determined,  though,  by  the  use  of  polonium 
(radium  F),  which  gives  off  these  rays  only,  it 
could  easily  be  done.  In  the  administrations 
mentioned  above  these  rays  are  used  in  con- 
junction with  the  others,  but  the  part  they  play 
is  not  sufficiently  known.  Applied  externally 
they  probably  have  no  effect,  as  they  would  be 
filtered  off  by  the  outer  layers  of  the  epidermis. 

2.  ^  Rays. — ^  rays  are  used  to  a  greater  or 
less  extent  in  practically  all  applications  of 
radium.  Even  when  using  a  filter  of  platinum 
2 1  mm.  thick  some  ji  rays  still  escape.  These 
rays  are,  however,  of  very  varying  degrees  of 
penetration,  a  filter  of  aluminium  h  mm.  thick 
cutting  off  a  quite  considerable  proportion, 
while  some  of  the  rays  still  pass  through  4  mm. 
of  lead.  The  fi  rays  cannot  be  used  without 
the  y,  although,  if  only  a  thin  filter  of  aluminium 
is  used,  the  proportion  of  the  latter  is  so  small 
that  their  therapeutic  action  is  not  manifest. 
By  increasing  the  thickness  and  density  of  the 
filter  the  proportion  of  the  y  rays  is  gradually 
increased.  The  less  penetrating  of  the  /3  rays, 
however,  have  a  much  more  irritating  effect 
than  those  of  medium  or  high  penetrative 
power,  and  therefore,  for  most  applications,  at 
any  rate  a  tliin  filter  is  advisable. 

Certain  cells,  especially  the  endothelial  cells 
of  blood-vessels,  are  more  sensitive  to  these  rays 
than  others;  the  endothelium  exposed  to  the 
rays  swells  up  and  may  do  so  to  such  an  extent 
as  to  occlude  the  lumen  of  the  vessel.  Another 
evidence  of  the  damage  done  to  the  endothelium 


is  intravascular  clotting.  Cells  of  certain 
growths  and,  to  a  less  extent,  cells  of  glands  are 
also  damaged  much  more  than  epithelial  and 
connective  tissue  cells,  though  this  selective 
action  is  much  less  marked  than  with  the  y  rays. 
In  larger  doses  they  act  on  the  other  tissues. 
This  selective  action  in  different  cells  must  be 
due,  of  course,  to  some  inherent  property  of  the 
cells  themselves  or  their  surroundings. 

It  will  be  readily  understood  from  what  has 
been  said  upon  the  selective  action  of  the  /3  rays 
on  endothelium,  how  radium  acts  on  nsevi. 
The  vessels  of  the  naevus  get  blocked  by  endo- 
thelial swelling  and  intravascular  clotting  and 
are  in  this  way  obliterated ;  the  fibrous  tissue, 
formed  in  consequence  of  this,  contracts  and 
still  further  destroys  the  nsevus.  The  treatment 
of  ngevi  by  radium  has  to  a  large  extent  been 
replaced  by  freezing  them  with  carbon  dioxide 
snow,  a  method  which  is  more  rapid  and 
cheaper,  though  painful. 

Another  method  of  treating  naevi  ^ith 
radium  is  to  use  an  extremely  weak  prepara- 
tion, such  as  a  pitchblende  plaster,  which  is 
continuously  worn  for  some  months. 

The  p  rays  are  also  extremely  useful  for 
treating  rodent  ulcer,  though  here  it  is  advisable 
to  filter  them  through  about  |  mm.  of  platinum 
and  to  use  large  quantities  of  radium.  It  is 
the  method  which  produces  the  least  scarring 
and  the  most  certain  results,  whilst  failures  are 
exceedingly  rare. 

/3    rays    are    also    extremely    useful 
treatment   of   keloid,   and  here   they 
used   either  with   or  without   a  filter 
filtration  \\ill   always  be   desirable  to 
too  great  a  resulting  inflammation. 

The  other  uses  of  /S  rays  are  in  eczema,  cer- 
tain other  skin  diseases,  leucoplakia,  pruritus  ani 
and  vulvse,  and  in  these  cases  they  are  generally 
best  employed  in  flat  plaques  with  a  filtration 
of  about  h  mm.  of  aluminium,  except  for  leuco- 
plakia, which  requires  thicker  filters.  The 
value  of  yS  rays  in  malignant  neoplasms  appears 
to  be  not  very  great,  unless  the  action  of  the 
extremely  penetrating  variety  differs  very 
much  from  that  of  the  moderately  penetrating. 

3.  y  Rays. — The  action  of  the  pure  y  rays 
can  only  be  studied  after  filtration  through  at 
least  8  mm.  of  lead,  and  up  to  the  present  this 
has  not  been  done  in  healthy  tissues.  Filtration 
through  2  or  3  mm.  of  lead  still  leaves  some 
fi  rays,  and  the  experiments  done  hitherto  have 
not  excluded  these.  The  rays  filtered  through 
2J  mm.  of  platinum,  however,  which  only  lets 
through  a  small  proportion  of  ^  rays,  the  action 
being  probably  due  almost  entirely  to  y  rays, 
we  have  found  extremely  useful  in  various  forms 
of  malignant  disease.  Growths  the  size  of  a 
large  coco-nut  have  been  caused  to  disappear 
and  amelioration  has  been  obtained  in  a  large 
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proportion  of  cases.  The  columnar-celled  carci- 
nomata,  the  glandular  carcinomata  and  localised 
sarcomata  react  most  readily,  though  good 
results  have  also  been  obtained  Avith  epithelioma. 
For  this  class  of  case  it  is  necessary  to  use  the 
radium  in  tubes  surrounded  by  thick  filters, 
to  use  large  Cj[uantities  and  to  apply  for  a  long 
time.  We  regard  50  mg.  of  radium  bromide 
to  be  an  irreducible  minimum  for  this  class  of 
case  and  more  often  at  least  100  or  200  mg.  Avill 
be  rec[uired.  We  have  used  as  much  as  a  gram 
in  some  cases.  These  rays  have  also  been  used 
Avith  success  in  the  treatment  of  simple  groAvths 
such  as  Avarts,  villous  tumour  of  the  bladder, 
and  certain  others  :  they  have  further  proved 
useful  in  the  treatment  of  certain  local  tuber- 
culous cases,  and  finalh'  ha\'e  been  successfully 
appHed  to  the  spine  in  syringomyelia. 

Apparatus  used 

It  AvUl  be  seen  that  treatment  by  radium  is 
no  easy  matter  and  cannot  be  applied  by  rule 

of  thumb.  It  is  neces- 
sary to  haA^e  experi- 
ence of  AA'hat  class  of 
case  to  treat  and 
familiarity  Avith  the 
apparatus  and  the 
various  Avays  of  applj-- 
ing  it.  We  use  the 
apparatus  illustrated 
in  Fig.  1,  Avhich  is  the 
smallest  and  most 
compact  Ave  have  been 
able  to  deA'ise  :  the 
figures  are  draAvn  to 
scale,  and  the  tube 
they  represent  con- 
tains £1,600  AA'orth  of 
radium  carbonate.  It 
^^  , — v^  ^ — -^  — ^  consists  of  an  inner 
\  ~^       I — '\     \^ — ^     "^^1  platinum  tube  \  mm. 

thick,  sealed  Avith  gold 
solder,  containing  an 
insoluble  radium  salt. 
The  stopper  is  long 
and  has  tAvo  threads 
cut  upon  it,  AA-ith  an 
intermediate  space 
Avhere  the  stopper  is 
pierced  Avith  a  pinhole  to  obtain  some  IcA'erage 
for  screA\ing  on  the  rest  of  the  apparatus. 
Screens  of  platinum,  ^,  1  or  2  mm.  thick,  screAv 
into  the  loAAer  thread,  Avhile  the  upper  one 
takes  a  cap  or  a  long  flexible  sih^er  rod.  One 
sheath  leaves  the  inner  tube  bare  in  half  its 
diameter. 

Fig.  2  shoAVS  the  apparatus  ready  for  use  and 

also  the  arrangement  of  the  tube  and  screens. 

The  radium  then  forms  the  end  of  the  rod  for 

oesophageal  applications,  or  is  a  compact  little 

42*' 


box  for  insertion  into  the  substance  of  a  tumour 
or  for  other  purposes.  The  rubber  tube  Avith 
the  blind  end  is  to  cut  off  secondary  radiations 


f-n 


^ik 


Fig.  1. — Radium  Tubes. 


Fig.  2. — Radium  Tubes  and  Screens. 

formed  in  the  platinum,  Avhich  have  little 
penetrating  poAver  and  Avhose  action  is  not  yet 
knoAvn.  N.  S.  F. 


TREATMENT    BY    MEANS    OF    CARBONIC 
ACID    SNOW 

This  is  a  handy  and  convenient  means  of 
turning  the  reaction  that  folloAvs  frostbite  to 
good  account.  Other  agents  have  been  and 
are  used  in  the  practice  of  cryotherapy,  as  this 
method  is  termed,  but  they  have  almost  entirely 
given  place  to  solid  carbon  dioxide,  Avhich  has 
many  adA^antages  not  possessed  by  others.  The 
greatest  of  these  advantages  is  probably  its 
solid  form,  although  it  is  not  so  hard  but  that 
it  can  be  cut  or  moulded  to  an}^  size  or  shape 
that  may  be  desired.  A  small  or  large  quantity 
may  be  prepared  for  use  in  a  feAv  minutes,  and  its 
temperature  remains  constant,  so  that  the  dosage 
and  subsequent  reaction  are  under  complete 
control.  The  application  is  attended  Avith  so 
little  pain  that  no  anaesthetic,  local  or  general, 
is  ever  necessary.  Reaction  is  certain  and 
efficient,  so  much  so  that  it  is  safe  to  consider 
failure  to  secure  a  good  result  to  be  almost 
alA^ays  due  to  its  use  in  unsuitable  cases  or  to 
faulty  technique. 

The  temperature  of  solid  carbon  dioxide  is 
—  79°  C,  Avhich  is  Ioav  enough  for  most  cases, 
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there  being  only  very  few  instances  where  tlie 
lower  temperature  of  liquid  air  gives  better 
results  owing  to  its  more  energetic  action.  It 
may  be  mentioned  that  tlie  temperature  of  the 
latter  agent  is  about  —  200°  C. 

Preparation.  There  are  several  appliances 
on  the  market  for  this  purpose  which  are  quite 
satisfactory,  and  details  can  be  obtained  from 
almost  any  of  the  firms  suppljdng  medical  and 
surgical  instruments.  The  first  essential  is  a 
cylinder  of  the  compressed  and  liquefied  gas, 
and  owing  to  its  extensive  use  in  the  aerated 
water  industry  such  cylinders  are  easily  ob- 
tained and  are  quite  inexpensive.  With  such 
a  cylinder  the  snow  may  be  prepared  by  the 
use  of  a  few  simple  appliances.  The  cjdinder 
is  first  mounted  so  as  to  be  inclined  a  little  from 
the  horizontal,  with  the  valve  at  the  lowest 
point.  It  is  essential  to  success  that  the  liquid 
inside  cover  the  inner  face  of  the  valve,  the 
outlet  of  which  should  point  downwards.  If 
we  now  tie  over  the  mouth  of  the  valve  a  porous 
receptacle,  such  as  a  small  bag  of  wash-leather, 
or  a  rolled-up  towel  making  a  hollow  cylinder, 
and  then  slowly  open  the  valve,  a  quantity  of 
soft  snow  ^nll  soon  be  collected.  The  valve  is 
then  firmly  shut  and  the  bag  removed.  The 
snow  is  now  pushed  into  a  short  length  of  metal 
tubing  that  has  been  finished  smooth  on  its  inner 
surface  and  then  packed  down  firmlj^  with  a 
loosely  fitting  rammer  of  hard  wood.  If  a 
specially  hard  crayon  is  desired  this  may  be 
hammered  down  with  a  mallet,  but  in  most  cases 
this  is  not  necessary. 

No  matter  how  firmly  it  is  packed  into  the 
tube  it  very  rapidly  frees  itself,  owing  to 
evaporation,  and  on  this  account  it  must  be 
used  soon  after  preparation.  It  does  not 
evaporate  so  rapidly  as  to  be  inconvenient ;  in 
fact  a  crayon  an  inch  thick  and  at  least  of  the 
same  length  will  take  quite  the  greater  part  of 
an  hour  to  return  to  the  gaseous  state  if  left 
uncovered  in  an  ordinary  room. 

After  being  pushed  out  of  the  metal  tube 
used  for  moulding,  the  crayon  is  wrapped  in  a 
turn  or  two  of  lint,  and  then  it  is  ready  for  use. 
If  it  has  not  been  compressed  very  hard  it  may 
now  be  cut  to  any  size  or  shape  that  fits  the  part 
about  to  be  treated,  provided  it  has  been  made 
sufficiently  large  in  the  first  instance  ;  the  metal 
tube  in  which  it  has  been  moulded  may  be  of 
any  size  and  of  any  section,  such  as  round, 
square,  hexagonal,  etc.  The  latter  are  useful  in 
treating  large  areas,  as  the  different  points  of 
application  may  be  made  to  fit  into  each  other. 

If  it  is  desired  to  take  the  crayon  to  the 
patient's  house,  it  should  be  made  much  larger 
than  actually  required,  and  wrapped  up  in  a 
mass  of  cotton-wool,  by  which  means  it  will 
keep  for  several  hours ;  it  may  be  kept  much 
longer  if  put  into  a  Dewar's  vacuum  fiask,  the 


mouth  of  Avhich  must  be  plugged  with  cotton- 
wool— not  corked. 

Application.  To  the  onlooker  the  technique 
attending  this  procedure  is  a  very  simple  one, 
but  it  will  soon  be  found  that  to  get  uniformly 
good  results  a  certain  amount  of  experience  and 
skill  is  necessary.  Briefly  stated,  the  crayon 
is  held  in  a  piece  of  lint  to  protect  the  operator's 
hand,  and,  having  been  correctly  shaped  for 
the  case  in  hand,  it  is  firmly  pressed  against  the 
part  for  a  period  of  from  ten  to  sixty  seconds, 
or  longer  in  special  circumstances.  In  some 
instances  five  or  seven  seconds  may  be  sufficient. 
The  depth  and  extent  of  the  subsequent  reaction 
are  determined  by  the  degree  of  pressure 
employed  and  the  time  it  is  kept  up.  A  very 
light  pressure  for  five  seconds  mU  give  a  very 
mild  and  superficial  reaction ;  heavy  pressure 
for  sixty  seconds  will  be  followed  by  a  very  deep 
and  intense  one,  and  by  experience  we  may 
produce  almost  any  degree  of  reaction  between 
these  two  extremes. 

Ejects  of  Application.  As  the  crayon  is 
removed  the  depression  made  by  it  remains  and 
the  depressed  part  is  white  and  hard  like  a  piece 
of  china.  The  normal  contour  is  restored  in  a 
period  that  varies  from  two  to  three  times  that 
of  the  application  itself,  and  the  surface  will  be 
found  covered  with  the  moisture  of  condensa- 
tion. Reaction  sets  in  almost  immediately,  and 
in  a  few  minutes  the  part  is  firmer  to  the  touch 
and  has  commenced  to  swell.  A  wheal  is 
quickly  formed,  which  is  soon  followed  by  a 
blister  if  the  application  has  been  as  long  as  ten 
seconds,  or  perhaps  less  in  some  instances. 
The  blister,  when  formed,  should  be  relieved 
^\'ith  a  sterile  needle  and  some  antiseptic  oint- 
ment applied.  Small  areas  are  best  sealed  over 
with  cyanide  gauze  and  collodion,  but  with  large 
ones  there  is  frequently  much  exudation  for 
some  days,  necessitating  a  change  of  dressing 
at  intervals,  and  for  these  the  ointment  of 
boracic  acid  spread  on  lint  and  applied  with  a 
bandage  answers  very  well ;  but  any  mildly 
antiseptic  ointment  of  a  soothing  character  and 
used  in  this  way  is  equally  suitable. 

For  the  success  of  the  operation  it  is  essential 
that  anything  in  the  way  of  septic  contamina- 
tion be  most  carefully  avoided.  Fortunately 
in  most  of  the  cases  that  come  for  this  treatment 
the  surface  is  intact  and  normally  aseptic ;  it 
must  be  our  aim  to  keep  them  in  this  condition, 
and  the  above  simple  directions,  if  properly 
carried  out,  will  be  sufficient.  Naturally  the 
surface  should  be  clean  to  commence  with,  and 
in  the  case  of  a  broken  surface,  such  as  an  ulcer, 
it  should  be  dressed  with  a  moist  boracic  com- 
press for  at  least  twenty-four  hours  before  the 
application  is  made.  Sterilization  of  an  un- 
broken surface  preliminary  to  an  application  of 
solid  carbon  dioxide  is  a  needless  refinement. 
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and  the  use  of  iodine,  formalin  and  other  more 
or  less  irritating  antiseptics  for  this  purpose 
tends  to  complicate  the  reaction. 

After  from  four  to  seven  days  a  crust  forms 
and  no  further  dressings  are  required ;  this  crust 
should  be  left  severely  alone  and  allowed  to 
come  off  of  its  own  accord.  Speaking  generally, 
there  is  no  sloughing  or  necrosis  after  an 
application  that  has  been  properly  made  and 
subsequently  cared  for.  There  are  few  excep- 
tions to  this  rule,  and  they  will  be  mentioned  in 
their  proper  place. 

While  in  most  cases  a  sufficiently  intense 
reaction  can  be  obtained  by  a  single  application, 
there  are  some  instances  where  an  even  more 
severe  effect  may  be  useful.  This  can  be  obtained 
by  making  a  second  application  a  few  minutes 
after  the  tissues  have  thawed  out  from  the  first 
one.  This  intensifies  the  reaction  very  materi- 
ally, and  it  may  be  rendered  even  more  intense 
if  the  second  one  is  made  about  twenty-four 
hours  later.  Necrosis  frequently  follows  this 
procedure,  and  it  is  useful  in  treating  prominent 
fleshy  moles,  which  are  usually  very  resistant. 
After  the  separation  of  the  crust,  if  one  has 
formed,  and  the  part  has  healed  up,  the  surface 
is  still  redder  than  normal — the  remains  of  the 
plastic  inflammation  that  was  set  up — but  this 
disappears  more  or  less  rapidly,  and  the  resulting 
scar,  if  it  can  be  so  called,  is  very  gratif jdng.  It 
is  soft,  smooth  and  elastic,  and  more  like  normal 
skin  than  that  following  any  other  procedure 
for  the  treatment  of  the  same  condition. 

Indications.  The  diseases  that  are  most 
suitable  for  this  mode  of  treatment  are  those  of 
the  skin  and  the  more  superficial  and  easily 
accessible  parts.  It  is  particularly  useful  in 
the  treatment  of  nsevi,  and  probably  quite 
three-fourths  of  those  that  present  themselves 
in  an  ordinary  out-patient  department  can  be 
satisfactorily  dealt  with  in  this  way,  and  the 
majority  of  these  with  a  single  application. 
Owing  to  the  few  seconds  required  to  apply  it, 
and  to  the  fact  that  no  anaesthetic  is  ever 
necessary,  the  saving  in  time  and  suffering  is 
tremendous,  and  the  results  are  uniformly  better. 

Capillary  Naevi.  —  An  application  of  forty 
seconds  with  firm  pressure  to  every  part  will  be 
successful  in  nearly  all  cases.  Owing  to  the 
nature  of  the  tissue  making  up  these  growths  a 
superficial  slough  forms  in  most  of  them,  but 
this  is  no  disadvantage,  since  the  growth  must 
be  replaced  by  a  scar  of  some  kind,  and  that 
following  the  use  of  solid  carbon  dioxide  is 
superior  to  any  other. 

Cavernous  Naevi  are  not  so  favourable  for 
any  kind  of  treatment,  but  a  very  large  propor- 
tion of  them  can  be  dealt  with  successfully  by 
this  means.  The  pressure  must  be  very  firm — 
enough  temporarily  to  arrest  the  circulation — 
and  where  possible'  it  should  be  in  the  direction 


of  an  underlying  bone,  also  it  must  be  long 
enough  to  allow  the  freezing  to  penetrate  to  a 
sufficient  depth. 

Port- Wine  Marks  are  the  most  difficult  form 
of  vascular  growth  to  deal  with,  and  it  must  be 
confessed  that  this  method  has  not  helped  as 
much  as  was  hoped.  These  are  made  up  of  an 
overgrowth  of  normal  tissue  elements,  and  as 
such  they  are  most  difficult  to  destroy.  At  the 
same  time  we  have  seen  many  cases  that  have 
been  greatly  improved — probably  more  than 
could  have  been  done  by  any  other  means — 
and  on  this  account  it  is  worthy  of  full  considera- 
tion. As,  however,  the  results  are  rather 
disappointing  at  times,  it  shoiild  not  be  under- 
taken by  those  whose  experience  in  such  matters 
is  more  or  less  limited. 

The  results  obtained  in  the  treatment  of 
Pigmented  Patches  are  not  very  uniform.  Many 
of  these  do  quite  well  after  a  single  application, 
but  it  sometimes  happens  that,  for  no  apparent 
reason,  further  applications  are  necessary  before 
success  is  attained.  The  applications  should 
be  made  with  a  light  degree  of  pressure  for  from 
ten  to  fifteen  seconds. 

Moles  are  usually  difficult  to  remove,  since 
they,  like  the  port-wine  stain,  are  made  up  of 
normal  tissue  elements.  If  very  prominent, 
much  time  is  saved  if  a  second  application  is 
made  immediately  after  the  part  has  thawed 
out  from  the  first  one.  This  intensifies  the 
reaction  very  materially.  After  about  two 
weeks  the  process  may  be  gone  through  again 
if  necessary.  With  care  an  excellent  result  can 
be  obtained  in  practically  every  case. 

The  hairy  pigmented  mole  should  not  be 
treated  by  this  method — at  least  not  at  first. 
Here  it  will  be  found  best  first  to  remove  all 
the  hairs  by  electrolysis,  in  the  course  of  which 
we  should  not  be  too  gentle,  and  the  shank  of 
the  needle  should  not  be  insulated  in  any  way. 
By  this  means  we  destroy  much  of  the  tissue 
making  up  the  growth,  and  it  frequently  happens 
that  after  the  epilation  is  complete  the  mole 
has  so  far  improved  that  little  or  nothing 
more  is  required.  But  if  further  treatment  is 
advisable,  it  is  at  this  stage  that  the  carbon 
dioxide,  used  as  above  stated,  comes  into 
complete  the  cure. 

The  Common  Wart  is  a  form  of  growth  that  is 
very  satisfactorily  dealt  with  by  this  freezing 
process.  If  properly  carried  out  a  single  appli- 
cation is  all  that  is  necessary.  The  crayon 
should  be  trimmed  to  the  size  of  the  wart  and 
then  applied  to  it  until  the  wart  and  a  narrow 
zone  of  the  healthy  tissue  around  is  frozen  white. 
Owing  to  the  poorly  conducting  properties  of 
the  growth  no  rule  can  be  given  as  to  the  time 
of  the  exposure.  It  may  be  anything  from  one 
minute  to  five  minutes,  but  if  done  in  this  way 
the  result  is  almost  certain  to  be  successful. 
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In  the  treatment  of  Rodent  Ulcer  solid  carbon 
dioxide  has  achieved  one  of  its  most  signal 
successes.  Experience  has  shown  that  any 
uncomplicated  case  of  this  condition,  that  is, 
one  of  moderate  size  and  with  no  involvement  of 
bone  or  cartilage,  can  be  cured  Avith  a  single 
application,  the  time  of  healing  taking  from 
fourteen  to  twenty-one  days.  The  surface  of 
the  ulcer  must  be  first  cleaned  up,  using  a 
sharp  spoon  if  necessary ;  the  slight  bleeding 
that  foUoAvs  is  arrested  in  a  few  minutes  with 
slight  pressure.  The  crayon  is  made  of  the 
same  shape  as  the  ulcer  but  a  little  larger,  so 
as  shghtly  to  overlap  the  edges.  Firm  pressure 
is  used  and  kept  up  for  from  forty  to  sixty 
seconds.  There  is  some  oozing  for  a  few  hours, 
and  in  a  day  or  two  a  thin  slough  separates. 
The  surface  will  then  have  all  the  appearances 
of  a  healthy  healing  ulcer,  and  behaves  as  such. 
The  dressing  of  boracic  ointment  is  all  that  is 
required,  and  should  be  changed  at  least  twice 
daily  for  the  first  few  days. 

It  is  imnecessary  to  give  details  of  treatment 
for  all  the  conditions  that  have  been  improved 
or  cured  by  this  method ;  they  will  suggest 
themselves  as  the  occasion  arises.  Good  results 
have  been  obtained  in  lupus  vulgaris,  lupus 
erythematosus,  urethral  caruncle,  trachoma, 
and  obstinate  patches  of  eczema,  and  doubtless 
.many  others  will  be  found.  The  point  to  bear 
in  mind  is  that  the  method  gives  us  a  certain, 
safe  and  almost  painless  method  of  setting  up 
a  healthy  inflammatory  reaction  that  is  quite 
localised  and  otherwise  under  our  control ;  this 
reaction  can  be  used  to  remove  adventitious 
growths  or  be  superimposed  upon  an  unhealthy 
reaction,  and  so  bring  the  latter  to  an  end. 

R.  M. 

PHYSICAL    EXERCISES   IN    THEIR    RELATION 
TO    MEDICINE 

The  present  generation  has  seen  many 
changes  in  medicine  and  surgery,  and  not  the 
least  striking  is  the  change  in  the  relation 
between  these  two  domains  of  the  healing  art. 
In  almost  every  direction  the  surgeon  has 
entered  more  and  more  upon  what  not  long  ago 
used  to  be  considered  the  exclusive  territory 
of  the  physician  ;  and  this  not  so  as  to  diminish 
in  any  way  the  physician's  importance,  but  to 
bring  about  a  valuable  co-operation  between 
the  two. 

Side  by  side  with  this  change,  or  perhaps 
rather  as  part  of  it,  may  be  noticed  a  very 
much  greater  tendency  to  rely  upon  various 
physical  means  of  curing  and  preventing  disease 
instead  of  merely  prescribing  drugs.  Amongst 
the  physical  therapeutics  no  method  of  treat- 
ment has  received  wider  favour  and  more 
universal   application   than   that   of   Exercises, 


either  employed  alone  or,  as  is  very  often  the 
case,  in  combination  Avith  massage. 

Physical  exercises  in  this  connection  obviously 
do  not  include  all  forms  of  bodily  movement 
in  man's  daily  occupation  for  work  or  pleasure, 
but  only  exercises  carried  out  purposely  for  their 
beneficial  effect  upon  the  performer,  whether 
it  be  in  order  to  further  the  natural  develop- 
ment of  a  healthy  body  or  in  order  to  counter- 
act any  tendency  to  misdevelopment,  or  in 
order  to  remedy  any  pathological  condition. 

Such  a  remedy  of  nature  for  maintaining  and 
regaining  health  can  obviously  not  be  a  neAv 
invention,  and  ever  since  Greek  and  Roman 
times  and  even  earlier  it  is  on  record  that  the 
value  of  physical  exercises  has  been  more  or 
less  recognized.  Still  it  was  not  until  about  a 
century  ago  that  any  thorough  and  successful 
attempt  was  made  to  work  out  a  regular  system 
of  gymna,stic  exercises,  classified  entirely 
according  to  their  effect  upon  the  human 
organism,  and  Avith  the  A^arious  moA^ements 
arranged  in  a  strictly  progressiA-e  order  in  each 
class. 

The  credit  of  thus  being  the  originator  of 
rational  physical  exercises  belongs  to  the  SAA'ede, 
P.  H.  Ling  (1776-1839). 

The  g3"mnastic  system  Avhich  Ling  and  his 
immediate  folloAvers  elaborated  A\'as  very  com- 
prehensive ;  and  subsequent  originators  of 
similar  general  systems  or  of  plans  for  treating 
certain  definite  complaints  by  exercises  have 
in  most  instances  obviously  received  their 
inspiration  from  this  source.  With  this  fact 
serving  as  a  justification  the  subject  of  physical 
exercises  aaHI  here  be  treated  from  the  point  of 
view  of  the  SAvedish  sj^stem,  AAith  merely  passing 
references  to,  and  comparisons  with,  other 
systems  of  exercises. 

Ling  diA'ided  his  gj^mnastics  into : — (1) 
educational,  (2)  military,  (3)  medical  and 
(4)  aesthetic ;  of  AAhich  the  third  group  only 
Avill  here  be  dealt  Avith. 

Medical  gymnastics  are  classified  as — 

(a)  Active,  Avhere  the  patient  himself  carries 
out  all  the  Avork. 

(6)  Passive,  AA'here  the  patient  performs  no 
voluntary  movements,  but  these  are  simply 
carried  out  Avith,  or  on,  any  part  of  his  body 
by  another  person  or  some  mechanical  agency. 
Amongst  these  passiA'e  moA^ements  Ling  included 
all  the  various  manipulations  entering  into 
massage,  although  this  title  and  the  French 
names  for  the  different  manipulations  date 
from  a  later  period.  They  Avere  adopted  by 
Dr.  Mezger  and  his  school  about  1860. 

(c)  Duplicated,  the  movements  being  so- 
called  because  in  them  the  patient  carries  out 
a  voluntary  moA'ement,  but  AAith  the  assistance 
or  resistance,  as  the  case  may  be,  of  another 
person  or  of  some  mechanical  contrivance. 
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In  dealing  with  the  therapeutic  application  ! 
of  physical  exercises  the  first  and  most  natural 
question  Avill  be  :  '"  For  what  disorders  are  they 
to  be  used  ?  "     Unfortunately  no  precise  answer 
can  be  given  to  this  question.     On  the  one  hand 
no  intelligent  claim  can  be  made  for  them  to 
be  a  certain  cure  for  any  sort  of  complaint,  and 
on  the  other  hand  their  range  of  usefulness  is 
extremely  wide  under  suitable  circumstances. 
For  in  addition  to  the  actual  disease  from  which 
a  patient  is  suffering  it  depends  upon  many 
other  factors  of  his  condition,  mode  of  living 
and    circumstances    generally,    whether    he    is 
likely   to    benefit    by   this    treatment    or   not. 
Certain  conditions  form  distinct  contra-indica-  i 
tions,  others  warnings  to  extreme  caution,  and 
such  will  be  referred  to  in  their  places ;    but  at 
the  same  time  there  are  mam'  instances  where  a 
patient  can  be  benefited  by  a  course  of  exercises, 
although   the   real   disease   from   which   he   is 
suffering  can  be  in  no  Avay  influenced  by  them. 
To  attempt  to  give  anything  like  a  complete 
list  of  the  pathological  conditions  that  might 
with  advantage  be  treated  with  ph^'sical  exer- 
cises would  therefore  be  useless — and  useless  in 
a  double  sense,  for  it  would  be  neither  possible 
nor  profitable.     Only  a  few  tj-pical  disorders, 
where  the  value  of  this  treatment  is  well  estab- 
lished, will  be  picked  out  and  the  appropriate 
exercises  for  each  indicated.     To  avoid  too  much 
repetition  the  exercises  introduced  more  than 
once  will  be  given  at  the  end  of  the  article.     A 
suitable  sequence  and  number  of  exercises  to 
be  given  under  any  particular  circumstances  will 
be  suggested  in  dealing  with  various  disorders. 
In  that  connection  merely  the  name  or  nature 
of  an  exercise  will  be  indicated,  and  for  detailed 
description  reference  will  be  made  (by  number) 
to  the  appended  list.     Many  of  the  movements 
will  there  be  illustrated,  but  generally  only  by 
the   very   simplest   skeleton  diagrams.     These 
do  not  claim  to  be  artistic  or  ornamental,  but 
their  very  simplicity  makes  them  expressive; 
and  they  are  easy  to  execute  so  that  any  medical 
man  can  reproduce  them  in  giving  directions  to 
his  patients. 

Amongst  surgical  diseases  none  will  be  more 
prominently  thought  of  in  connection  with  this 
treatment  than  spinal  curvatures  ;  and  it  will 
therefore  be  appropriate  to  begin  by  considering 
the  application  of  exercises  for  such  deformities. 
The  etiology,  mechanism  and  pathology  of  the 
various  conditions  falling  under  this  heading 
will  be  fully  dealt  with  under  Scoliosis  in  the 
surgical  section  of  this  encyclopaedia,  so  that  it 
will  be  necessary  here  to  refer  to  them  only  so 
far  as  to  make  clear  how  the  various  curves  are 
affected  by  physical  exercises. 

It  is  obviously  the  musculo-hgamentous 
curvatures  that  are  most  likely  to  be  benefited, 
and  this  all  the  more  readily  the  earlier  they  are 


discovered  and  come  under  treatment.  Osseous 
curvatures  are  naturally  less  amenable  to  treat- 
ment, whether  the  deformity  is  due  to  past 
disease  or  is  of  such  long  standing  that  the 
vertebrae  themselves  have  materially  altered 
their  shape  and  perhaps  even  become  fused. 
Still,  a  great  deal  can  be  done  even  in  these 
cases  to  improve  the  patient's  condition  by 
increasing  the  mobility  of  his  chest  and  of  the 
spine  in  the  parts  where  this  still  is  possible, 
and  by  strengthening  his  spinal  muscles  so  as 
to  enable  him  better  to  put  up  with  what 
remains  of  his  deformity. 

With  regard  to  their  direction  spinal  curva- 
tures are  naturally  divided  into  the  antero- 
posterior and  the  lateral  curvatures ;  and  it  is 
according  to  this  difference  in  shape  that  any 
mechanical  method  of  treatment  will  have  to 
be  adapted.  The  exercises  consequently  will 
here  be  classified  accordingly. 

The  guiding  principle  in  the  treatment  is  to 
try  to  render  more  active  and  efficient  the 
muscles  on  the  convexity  of  any  curve  and  to 
stretch  and  restore  to  their  normal  length  the 
over-acting  and  contracted  muscles  of  the 
concave  side.  At  the  same  time  the  spinal 
column  itself  should  be  subjected  to  the  correct- 
ing influence  not  merely  of  this  altered  muscular 
action,  but  also  of  the  more  mechanical  effect 
produced  by  such  positions  and  movements 
being  chosen  as  will  enable  the  weight  of  the 
body  to  help  in  extending  the  spine.  This 
effect  can  often  be  further  increased  by  manual 
pressure  being  applied  to  the  height  of  the 
convexity  of  a  curve  during  an  exercise,  but  it 
has  then  to  be  remembered  (with  regard  to 
the  lateral  curves)  that  the  pressure  should  be 


Fig.  1. 

applied  in  the  right  direction,  from  behind  for- 
wards as  well  as  from  the  side,  so  as  to  meet  the 
rotation  of  the  spine  as  w^ell  as  the  lateral  devia- 
tion. There  is  otherwise  a  great  risk  of  in- 
creasing the  already  abnormally  acute  angle  of 
the  ribs  on  the  convex  side  (see  Fig.  1). 

In  all  casas  of  spinal  curvatures  great  atten- 
tion ought  to  be  paid  to  the  development  of 
'  the  chest ;  and  breathing  exercises  should  there- 
i  fore  always  form  an  important  item  in  their 
;  treatment.  Especially  under  the  first  heading 
'  here  mentioned  they  will  be  found  to  constitute 
I  a  very  large  proportion  of  the  treatment. 
i  In  addition  to  the  list  of  exercises  here 
enumerated    as    suitable    for    each    particular 
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form  of  curve,  there  will  also  be  suggested  under 
each  heading  one  or  more  complete  programmes 
of  exercises  to  be  performed  by  a  patient  of  the 
class  under  consideration.  These  ought  to  be 
carried  out  once  or  twice  a  day ;  the  number  of 
times  is  indicated  that  each  movement  should 
be  done,  and  after  every  two  or  three  of  the 
exercises  before  passing  to  the  next  there  ought 
to  bo  a  pause  of  a  minute  or  two  according  to 
the  patient's  condition.  The  whole  performance 
will  in  that  way  be  found  to  occupy  a  time  of 
fifteen  to  thirty  minutes ;  and  it  ought  in  most 
cases,  at  least  at  first,  to  be  followed  by  a  rest  of 
from  a  quarter  to  one  hour's  duration.  Such  a 
regime  needs  obviously  to  be  kept  up  for  weeks 
even  under  the  most  favourable  circumstances. 
On  the  other  hand  it  is  well  not  to  go  on  beyond 
about  three  months  without  a  break,  for  fear 
of  making  the  whole  routine  stale  and  conse- 
quently less  effective.  After  a  few  weeks' 
interval  it  can  again  be  resumed  with  advantage, 
and  may  require,  with  occasional  expert  super- 
vision and  Avith  some  variations  and  increase 
of  the  exercises,  to  be  repeated  time  after  time 
for  some  years,  something  like  the  different 
terms  of  school  work,  until  a  patient's  figure  has 
developed  and  set  in  the  most  favourable  way 
that  is  possible  in  his  particular  case. 

Exercises  suitable  for  any  case  of  Spinal 
Ctirvature. 

1.  Lying  flat  on  the  back,  lifting  both  arms 
forwards  and  upwards,  lowering  them  outwards 
and  downwards  (6-8  times)  .         .       No.  1. 

2.  Standing,  arms  by  the  sides,  twisting  both 
arms  outwards  (6-12  times)  .         .       No.  2. 

3.  Standing,  hands  supported,  bending  the 
head  backwards  (4-6  times)  .         .       No.  7. 

4.  Hanging  by  the  hands,  parting  and  closing 
</<e  Zegrs  (2-6  times ;  repeat)  .         .       No.  8. 

5.  Suspension  by  halter  .         .       No.  9. 

6.  Standing,  heels  together,  raising  on  tiptoe 
and  bending  the  knees  (6-8  times)  .     No.  10. 

7.  Standing,  back  supported,  bending  forwards 
and  downwards,  and  raising  up  again  (2-4  times  ; 
repeat) No.  12. 

8.  Lying  on  the  face,  raising  the  upper  jmrt 
of  the  body  (2-4  times)        .         .         .     No.  13. 

9.  Lying  flat  on  the  back,  arms  extended 
upwards,    draicing    tip  both    knees   (4-8   times) 

No.  16a. 

10.  Sitting  astride,  arms  bent,  twisting  the 
body  (2-6  tinu-.s  each  side)  .         .     No.  19. 

11.  Sitting,  feet  fixed,  hands  on  hips,  bringing 
'the  body  round  in  circles  (2-6  times)  No.  22. 

Suggested  Programmes  of  Exercises,  in  pro- 
gressive order,  for  any  form  of  curve. 
A 

1.  Lying,  lifting  both  arms      .         .       No.   1. 

2.  Lying,  drawing  up  both  knees     .  No.  16a. 


3.  Hanging,    parting    and    closing    the    legs 

No.  8. 

4.  Lying     on    the    face,    raising    the    body 

No.  13. 

5.  Sitting  astride,  twisting  the  body     No.  19. 

6.  Standing,    back   supported,    bending   for- 
wards and  doAA7i wards  .         .         ,     No.  12. 

B 

1.  Lying,  lifting  both  arms       .         .       No.  1. 

2.  Standing,    back   supported,    bending   for- 
wards and  downwards  .         .         .     No.  12. 


3.  Suspension 


No.  9. 


4.  Sitting,  arms  extended  upwards,  leaning 
forwards        ......     No.  14. 

5.  Ljang,  drawing  up  both  knees      .  No.  16a. 

6.  Sitting,  circling  with  the  body    .     No.  22. 

7.  Standing,  heel  raising  and  knee  bending 

No.  10. 

8.  Hanging,    parting    and    closing    the    legs 

No.  8. 

9.  Standing,    bending    the    head    backwards 


No.  7. 


For  Kyphosis. 


1.  Standing,  hands  supported,  bending  the 
head  backwards    (4-6  times)        .         .       No.  7. 

2.  Lying  flat  on  the  back,  lifting  both  arms 
forwards  and  upwards,  lowering  them  outwards 
and  downwards  (6-8  times)  .         .       No.  1. 

3.  Hanging,  with  the  back  against  a  wall,  a 
small  cushion  placed  behind  the  shoulders, 
parting  and  closing  the  legs  (2-6  times ;  repeat) 

Compare  No.  8. 

4.  Standing,  back  supported,  arms  extended 
forwards,  parting  and  closing  the  arms  (6-8  times) 

No.  3. 

5.  Standing  in  a  doorway,  with  one  hand  on 
each  post,  the  chest  being  pushed  forwards  (4-6 
times)  ......       No.  4. 

6.  Sitting,  arms  extended  upwards,  leaning 
the  body  forwards  (4-8  times)         .         .     No.  14. 

Programme  for  Kyphosis. 

1.  Standing,  the  chest  being  pushed  forwards 

No.  4. 

2.  Sitting,  bending  the  body  forwards  and 
raising  up  aga,in  .....     No.  11. 

3.  Ljdng,  drawing  up  both  knees     .  No.  16a. 

4.  Hanging,  with  cushion         .         .       No.  8. 

5.  Sitting,  arms  extended  upwards,  leaning 
forwards No.  14. 

6.  Sitting  astride,  twisting  the  body     No.  19. 

7.  Standing,    twisting    both    arms    outAvards 

No.  2. 
For  Lordosis. 

1.  Lying  flat  on  the  back,  arms  extended 
upwards,  drawing  up  both    knees   (4-8    times) 

No.  16a. 

2.  Standing,  back  supported,  bending  forwards 
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and  downwards  and  raising  up  again  (2-4  times  ; 
repeat)         ......     Xo.  12. 

3.  Sitting  on  a  low"  seat,  arms  extended  up- 
wards, leaning  the  body  forwards   (4-8  times) 

Compare  Xo.  14. 

4.  Sitting,  on  the  floor,  bending  the  body  for- 
wards   and    touching    the    toes    (4-6    times) 

No.  18. 
Programme  for  Lordosis. 

1.  Standing,  back  supported,  bending  for- 
wards and  downwards  .         .         .     Xo.  12. 

2.  Standing,    twisting    both    arms   outwards 

Xo.  2. 

3.  Sitting   on    the    floor,    bending    forwards 

Xo.  18. 

4.  Ljang,  drawing  up  both  knees    .   No.  16a. 

5.  Sitting,  arms  extended  upwards,  leaning 
forwards  .....     No.  14. 

6.  Sitting,  circling  with  the  body    .     No.  22. 

7.  Sitting,  expanding  the  chest  with  help  of 
the  arms      ......       No.  5. 

For  Single  Right  Convex  Curve. 

1.  Sitting  astride,  the  left  hand  behind  the 
neck,  bending  the  body  to  the  right  side  (6-10 
times)  ......     No.  21. 

2.  Sitting,  the  body  leaning  forward,  extending 
the  left  arm  upwards  (3-6  times) .         .     No.  15. 

3.  Lying  on  the  left  side,  raising  the  upper 
part  of  the  body  towards  the  right  side  (3-6 
times) No.  23. 


Fig.  2. — Right  Convex  Curve. 

Programme  for  Bight  Convex  Curve. 

1.  Lying,  lifting  both  arms       .         .       No.  1. 

2.  Hanging,    parting    and    closing    the    legs 

No.  8, 

3.  Sitting,    bending   the   body   to   the   right 

No.  21. 

4.  Sitting,  extending  the  left  arm  upwards 

No.  15. 

5.  Standing,  heel  raising  and  knee    bending 

No.  10. 

6.  Lying    on  the  left  side,  raising  the  body 

^    *  No.  23. 

7.  Standing,    twisting    both    arms    outwards 

^  No.  2. 


For  Left  Convex  Lumbar  Curve. 

1.  Hanging  by  the  hands,  bringing  both  legs 
over  to  the  left   (2-6  times ;  repeat) 

Compare  No.  8. 

2.  Standing  on  the  left  leg  only,  on  a  stool, 
extending  the  right  leg  downwards  (6-8  times) 

No.  24. 

3.  Lying  flat  on  the  face,  both  legs  being 
passively  brought  over  to  the  left  side  (4-6  times) 

No.  26 

Programme  for  Left  Convex  Lumbar  Curve. 

1.  Standing  back  supported,  parting  and 
closing  the  arms  .....       No.  3. 

2.  Hanging,  bringing  both  legs  over  to  the  left 

No.  8. 

3.  Lving     on    the    face,    raising    the    body 

No.  13. 

4.  Standing,  on  a  chair,  extending  right  leg 
downwards  .....     No.  24. 

5.  Sitting  astride,  twisting  the  body    No.  19. 

6.  Standing,  back  supported,  bending  for- 
wards and  downwards  .         .         .     No.  12, 

For  Double  Curvature. 
(Right  Convex  Dorsal,  Left  Convex  Lumbar). 

1.  Hanging,  left  hand  higher,  bringing  both 
legs  over  to  the  left  (3-6  times  ;  repeat) 

Compare  No.  8. 

2.  Sitting  on  the  left  side  only,  the  body 
leaning  forward,  extending  the  right  leg  back- 
wards,  and  the  left  arm  upAvards   (3-4  times) 

No.  25. 

3.  Lying,  face  downwards,  the  upper  part  of 
the  body  being  passively  brought  over  to  the  right 
side  (4-6  times)  ....     No.  27. 


Fig.  3. — Double  Curvature. 

Programme  for  Double  Curvature . 

1.  Lying,  lifting  both  arms      .  .       No.  1. 

2.  Lying,  drawing  up  both  knees  .  No.  16a. 

3.  Suspension            .         .         .  No.  9. 

4.  Lying    on    the    face,    raising  the    body 

No.  13. 
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5.  Lying,   the   body   being   brought   over   to 
the  right    .  .         .         .         .         .     Xo.  27. 

6.  Standing,  heel  raising  and  knee  bending 

Xo.  10. 

7.  Sitting,  leaning  forward,  extending  right 
leg  backwards,  left  arm  upwards         .     No.  25. 

8.  Standing,    back   supported,    bending   for- 
wards and  downwards  .         .         .     Xo.  12. 

In  arranging  the  exercises  for  any  case  of 
spinal  curvature  one  object  always  to  be  kept 
in  view  is  that  the  efTect  of  each  particular 
movement  sliould  be  localised  to  the  right 
section  of  the  spine.  To  that  end  such  positions 
nuist  be  chosen  and  such  support  given  to  the 
patient  during  the  various  exercises  as  will 
give  the  most  favourable  opportunity  of  action 
to  any  desired  group  of  muscles.  This  is  not 
always  an  easy  matter,  and  it  may  therefore  be 
worth  while  drawing  attention  to  a  new  piece 
of  apparatus  devised  by  Oldevig  of  Dresden 
for  this  purpose.  In  order  to  support  and  fix 
various  parts  of  the  spine  he  uses  straps  of  a 
special  kind  of  firm  woollen  texture  in  different 
widths  (4  to  8  in.)  and  lengths  (4  to  6  ft.) 
according  to  requirements.  These  are  pro- 
vided with  strong  leather  handles  at  the  ends, 
and  by  means  of  them  two  or  three  operators 
at  the  same  time  secure  the  patient  and  assist 
or  resist  his  own  efforts  at  straightening  his 
spine.  Very  favourable  results  are  claimed 
from  the  exercises  carried  out  in  this  ^vay ;  and 
it  is  a  much  more  rational  way  of  treating  spinal 
curvatures  than  the  so-called  crawling  method 
invented  a  few  years  ago  by  Prof.  Klapp  of 
Bonn.  The  patient  is  here  made  to  crawl  about 
the  floor  on  his  hands  and  knees  in  various  ways  ; 
this  will  certainly  induce  mobility  of  the  spine, 
but  the  movement  is  not  localised  with  sufficient 
precision. 

With  regard  to  deformities  of  the  extremities 
exercises  constitute  a  well-recognized  part  in 
the  treatment  of  many  such  conditions  in  order 
to  restore  the  strength  of  weakened  groups  of 
muscles  and  to  stretch  contracted  ones,  besides 
being  a  conditio  sine  qua  non  for  the  growth 
and  development  of  the  affected  limb,  and  for 
the  functional  adaptation  of  its  various  parts. 
Still,  in  most  of  these  cases  the  exercises  form 
such  an  integral  part  of  the  massage  and  other 
manipulations  used,  and  their  nature  is  generally 
simple  and  obvious,  when  once  their  object  is 
clearly  realized.  It  will  tlierefore  not  be 
necessary  to  go  into  any  detailed  description 
here,  except  with  regard  to  some  common 
deformities  of  the  feet  \\liere  a  {qw  suggestions 
might  possibly  be  helpful.  Tliese  conditions 
are  j)es  planus  and  pes  valgus  ;  and  the  reason 
why  these  deformities  deserve  specially  to 
be  mentioned  is  not  only  their  very  common 
occurrence,  but  also  the  fact  that  the  right  kind 


of  exercises  are  here  so  very  essential.  The 
exercises  may  in  themselves  be  a  sufficient 
remedy  in  many  cases,  in  others  they  may  need 
to  be  supplemented  by  some  supports  or  specially 
devised  boots,  or  preceded  by  redression  under 
anaesthetic  and  two  or  three  weeks'  use  of  plaster 
of  Paris  splints,  or  possibly  even  by  more  drastic 
surgical  interference,  but  in  none  ought  they 
to  be  entirely  omitted. 

A  suitable  and  easily  learnt  performance  for 
such  cases  is  the  following — 

Standing  (with  feet  parallel  about  three  inches 
apart). 

(a)  Raising  on  tiptoe  and  bringing  the  heels 
together ;  then  sinking  down  on  the  heels  while 
parting  them  as  before  (6-12  times). 

It  is  very  essential  that  the  heels,  and  not  the 
internal  malleoli,  should  be  approximated  when 
at  the  height  of  the  tiptoe  position ;  otherwise 
it  is  quite  possible  to  perform  this  exercise  with- 
out effecting  any  correction  in  the  shape  of  the 
feet. 

[h)  Raising  the  inner  side  of  the  feet,  while 
at  the  same  time  bending  the  toes  (6-12  times). 

The  action  of  the  flexors,  in  addition  to  that 
of  the  tibialis  anterior  and  posterior,  increases 
markedly  the  corrective  effect  of  this  exercise 
by  producing  for  the  time  being  a  more  distincb 
plantar  arch. 

(c)  Marching  on  tiptoe  forwards  and  back- 
wards, with  the  feet  kept  in  the  position  obtained 
in  (a). 

{d)  Marching  with  the  feet  supinated,  kept  in 
the  position  obtained  in  (6). 

(e)  Raising  on  tiptoe  as  described  in  (a),  and 
bending  the  knees.     (Ex.  Xo.  10). 

A  great  variety  of  injuries,  such  as  contusions, 
strains,  spraiyis  and  dislocations,  will  naturally 
come  under  treatment  by  physical  exercises, 
but  here  again  the  movements  are  so  closely 
bound  up  with  the  massage  that  ought  to  be 
given  in  these  cases  that  in  most  instances  they 
need  not  be  described  here.  It  may,  however, 
be  worth  while  going  into  some  detail  with 
regard  to  the  treatment  from  this  point  of  view 
of  Avhat  is  generally  termed  internal  derangement 
of  the  knee  joint. 

For  the  differential  diagnosis  of  the  various 
conditions  (displaced  cartilage,  loose  body, 
synovial  fringes,  etc.),  included  under  this 
somewhat  vague  heading,  reference  must  be 
made  to  another  article  of  this  publication,  as 
also  for  the  general  lines  of  treatment  by  opera- 
tion or  otherwise.  In  practically  all  these  cases 
it  is,  however,  likely  that  at  some  time  or  other 
exercises  will  be  indicated.  They  may  be  all- 
sufficing  in  a  great  number  of  instances,  where 
the  actual  lesion  is  of  a  less  severe  nature,  but 
where  the  soft  structures  of  the  joint  have  got 
into  a  relaxed  and  weakened  condition  by 
repeated  attacks  of  synovitis,  and  where  the 
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extensor  muscles  of  the  thigh  have  wasted  partly 
by  disuse  and  partly  by  a  reflex  disturbance  of 
their  trophic  nerves  from  the  injury  to  the 
joint.  In  other  cases  the  patient  ought  to  be 
given  the  benefit  of  the  doubt  and  a  thorough 
course  of  exercises  (aided,  if  requisite,  by  mas- 
sage and  electricity)  ought  to  be  tried  before 
operative  measures  are  resorted  to.  Should 
an  operation  after  all  prove  necessary,  the  time 
and  exertion  spent  must  not  be  looked  upon  as 
wasted,  for  it  may  be  taken  that  the  improved 
condition  of  the  limb  thus  brought  about  will 
give  a  more  favourable  opportunity  for  the 
operation,  and  it  will  tend  materially  to  shorten 
the  time  afterwards,  until  full  function  and 
strength  can  be  regained.  Lastly  in  those  cases 
where  it  is  evident  from  the  first  that  nothing 
but  an  open  operation  holds  out  any  hope  of 
cure,  an  after-treatment  by  exercises  will  in 
most  instances  be  indicated.  An  omission  of 
this  precaution  is  a  frequent  cause  of  a  patient 
failing  to  derive  the  full  benefit  of  such  an 
operation. 

The  treatment  might  with  advantage  be 
commenced  while  the  patient  is  still  in  bed,  as 
soon  as  the  synovitis  shows  signs  of  subsiding. 
After  a  day  or  two  of  massage,  passive  move- 
ments of  the  affected  limb  may  be  started  very 
cautiously.  Their  effect  is  a  purely  mechanical 
one,  facilitating  the  venous  and  lymphatic  flow, 
and  at  the  same  time  preventing  or  breaking 
down  adhesions.  They  should  at  first  consist 
of  circumduction,  flexion  and  extension  of  ankle 
and  hip  joints  without  any  disturbance  of  the 
damaged  knee. 

With  regard  to  this  joint  itself,  gentle  flexion 
and  extension  only  is  permissible,  with  rigorous 
exclusion  of  any  rotation  of  the  leg  which  might 
tend  to  re-tear  the  coronary  ligaments  and 
other  attachments  that  are  in  process  of  being 
restored  in  a  case  where  a  semilunar  cartilage 
has  been  but  slightly  wrenched. 

The  active  movements  are  of  still  greater  im- 
portance, for,  in  addition  to  the  mechanical 
action  upon  the  joint,  we  have  here  the  physio- 
logical trophic  effect  of  impulses  again  passing 
through  the  motor  nerves,  an  advantage  which 
cannot  be  fully  replaced  by  anything  else. 
These  movements  should  be  started  in  the  same 
order  as  the  passive  ones  :  quite  early  in  ankle 
and  hip,  and  but  little  later  in  the  knee  joint, 
and  here  again  strictly  in  the  antero-posterior 
direction  only.  Very  small  amount  of  work 
should,  naturally,  be  given  at  first,  but  it  need 
then  not  cause  any  alarm  if  a  slight  temporary 
increase  or  return  of  the  effusion  in  the  joint 
should  occur. 

Another  point  of  importance  at  a  later  stage 
is  that  the  active  movements  should  for  some 
time  be  done  without  the  body  weight  being 
supported  by  the  injured  limb. 


They  should  therefore  consist  of  such  exercises 


as- 


1.  Standing  (on  the  sound  leg),  bringing 
the  other  leg,  with  the  knee  kept  straight — 

(a)  forwards  and  backwards  (6-12  times) ; 
{h)  from  side  to  side  (6-12  times). 

2.  Sitting  (with  the  leg  hanging  down), 
extending  and  flexing  the  leg  (4-6  times). 

3.  Standing  (on  the  sound  leg),  bending  up 
the  other  knee,  extending  the  leg  forwards  and 
then  bringing  the  whole  leg  backwards  with 
the  knee  kept  straight  (6-12  times). 

To  increase  the  effect  of  these  various  exercises 
they  might  be  done  with  resistance,  either 
manual  or  mechanical. 

Among  other  exercises  with  mechanical 
appliances  used  for  the  purpose  now  in  view 
none  is  better  than — 

4.  Sculling  practice  on  a  sliding  seat,  or  what 
represents  this. 

5.  Bicycling  forms  another  valuable  method 
of  restoring  the  strength  of  the  extensor  muscles  ; 
but  it  is  safer  to  start  on  a  stationary  machine 
if  possible. 

Later  on  during  the  treatment,  when  there  is 
no  longer  any  objection  to  the  body  weight  being 
borne  by  the  affected  joint,  a  simple  and  effective 
exercise  is — 

6.  Raising  on  tiptoe  and  bending  the  knees 
until  finally  squatting  down.     (Compare  No.  10.) 

Fractures  form  another  large  and  important 
group  of  injuries  the  treatment  of  which  is 
in  the  way  of  being  revolutionized  by  the 
introduction  of  the  ideas  of  early  massage  and 
movement  so  ably  put  forth  by  Prof.  Lucas 
Championniere.  Still,  the  mild  and  carefully 
regulated  amount  of  mobilization  practised  in 
a  case  of  recent  fracture  can  hardly  come  under 
the  heading  of  physical  exercises,  and  is  thus 
outside  the  scope  of  this  article. 

It  is  rather  in  the  cases  that  have  not  been 
so  treated  from  the  beginning,  and  in  which 
consequently  much  impairment  of  movement  in 
joints  and  wasting  of  muscles  may  have  taken 
place,  that  regular  and  persevering  exercises 
are  needed  to  restore  function.  The  same 
applies  to  a  great  number  of  surgical  operations 
leading  to  a  somewhat  similar  state  of  affairs, 
and  where  consequently  a  thorough  after- 
treatment  with  well-planned  exercises  is 
required. 

The  essential  points  in  arranging  such 
exercises  are  obviously  to  extend  the  range  of 
movement  in  affected  joints  to  their  normal 
limits,  or  as  far  as  any  possibly  altered  anato- 
mical conditions  will  admit,  and  at  the  same  time 
to  restore  the  strength  of  the  muscles  governing 
the  joint  and  especially  those  that  ought  to 
parform  the  movement  that  is  for  the  time  being 
defective.  Much  that  has  already  been  said 
in  connection  with  exercises  for  deranged  knee 
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and  deformed  feet  will  apply  here  and  can  easily 
be  modified  and  made  to  suit  different  conditions 
and  different  parts  of  the  body. 

It  ought  here  to  be  pointed  out  that  such 
results  of  accidents  or  injuries  are  with  greater 
advantage  perhaps  than  any  other  pathological 
conditions  treated  by  the  aid  of  mechanical 
appliances,  as  -will  be  more  fully  referred  to 
later. 

Amongst  the  more  purely  medical  diseases 
that  lend  themselves  for  treatment  bj-  physical 
exercises  we  will  first  consider  disorders  of  the 
digestive  organs. 

The  complaint  of  this  kind  that  is  most  often 
and  most  successfully  treated  by  means  of 
exercises  is  no  doubt  chronic  constipation. 

The  object  here  to  aim  at  is  the  development 
of  the  abdominal  muscles,  for  at  the  same  time 
the  unstriped  muscular  tissue  in  the  walls  of  the 
intestines  will  get  into  a  better  state  of  nutrition, 
thus  increasing  in  strength  and  becoming  capable 
of  a  more  powerful  peristaltic  action.  The 
secreting  glands  too  will  benefit  by  the  improved 
circulation  and  thereby  be  rendered  more 
active. 

It  might  be  \\orth  while  to  enumerate  a  ic\\ 
of  the  more  simple  and  effective  movements 
that  are  to  be  recommended  for  this  purpose, 
and  also  to  give  a  complete  set  of  exercises  that 
might  be  prescribed  for  such  a  case,  if  of  fair 
physical  development  and  strength. 

Exercises  to  counteract  Chronic  Constipation. 

1.  Lying  flat  on  the  back. 

(o)  Draiving  up  both  knees  (4-8  times). 

(6)  Lifting  both  legs  (3-6  times). 

(c)  Drawing  up  the  knees  and  throwing 
them  over  from  side  to  side  (2-4 
times  each  side ;  repeat)  .     No.  16. 

2.  Sitting  astride,  arms  bent,  twisting  the 
body  (2-6  times  each  side)    .         .         .     No.  19. 

3.  Sitting,  feet  fixed,  hands  on  hips,  leaning 
the  body  backwards,  raising  up  and  bending 
jorwards  (3-6  times  each  way)     .         .     No.  17. 

4.  Sitting,  feet  fixed,  hands  on  hips,  bringing 
the  body  round  in  circles  (2-6  times)     .     No.  22. 

5.  Standing,  feet  parted,  lifting  both  arms  out- 
wards and  upwards,  bending  the  body  forwards 
and  downwards,  raising  up  again  and  lowering 
the  arms  (3-6  times)     ....       No.  6. 

In  treating  chronic  constipation,  or  for  the 
matter  of  that  any  given  condition,  it  is,  how- 
ever, well  to  give  not  only  movements  of  one 
particular  kind,  but  also  to  introduce  some 
movements  of  a  more  general  effect  amongst 
the  specific  ones.  As  a  suitable  programme  of 
exercises  to  be  carried  out  by  patients  of  this 
class  the  following  might  be  suggested — 


Suggested   programme  of  Exercises  suitable  for 
a  case  of  Constipation. 

1.  Standing,  lifting  both  arms  outwards  and 
upwards,  bending  the  body  downwards     No.  6. 

2.  Sitting,  circling  with  the  body     .     No.  22. 

3.  Standing,    bending    the    head    backwards 

No.  7. 

4.  (Abdominal  massage). 

5.  Sitting,  bending  the  body  backwards  and 
forwards No.  17. 

6.  Standing,  heel  raising  and  knee  bending 

No.  10. 

7.  Standing,  back  supported,  bending  for- 
wards and  downwards  .         .         .     No.  12. 

8.  Ljang,  drawing  up  the  knees  and  throwing 
them  over  to  the  side  .         .         .   No.  16c. 

9.  Lying,  lifting  both  arms       .         .       No.  1. 

It  is  obvious  that  chronic  constipation  is  not 
the  only  disorder  of  the  alimentary  system  that 
might  be  favourably  influenced  by  exercises 
of  this  kind.  Many  dyspeptic  conditions  of 
stomach  and  intestines  will  benefit  in  a  marked 
degree  by  a  similar  regime ;  and  it  stands  to 
reason  that  the  powerful  agency  afforded  us  by 
suitable  exercises  in  counteracting  an  atonic 
condition  of  the  abdominal  muscles  and  of  the 
muscular  layers  in  the  intestines  might  also  be 
usefully  employed  in  dealing  directly  with  the 
more  or  less  marked  enteroptosis,  which  so  often 
co-exists  with  and  underlies  the  various  disorders 
above  mentioned. 

The  question  of  ptosis  of  the  abdominal 
viscera  naturally  leads  on  to  the  consideration 
of  a  similar  state  of  affairs  in  the  pelvic  cavity ; 
and  here  a  great  field  opens  where  the  value  of 
judiciously  planned  exercises  begins  to  be  more 
and  more  recognized. 

They  are  certainly  of  great  value  in  combating 
a  good  many  of  the  troubles  that  result  from 
slack  abdominal  musculature  and  weakness 
of  the  pelvic  floor;  and  carrying  this  idea  one 
step  further  there  has  recently  been  a  tendency 
for  the  obstetrician  as  well  as  the  gynaecologist 
to  make  use  of  this  form  of  exercise  for  their 
patients.  After  parturition  much  can  be  done 
in  this  way  to  facilitate  drainage,  assist  the 
involution  of  the  uterus,  restore  the  tone  and 
strength  of  the  supports  of  the  uterus  and  of  the 
abdominal  wall,  and  thus  ultimately  to  "improve 
the  figure,"  a  consideration  that  always  counts 
for  a  good  deal  with  the  patients  themselves. 

In  addition  to  localised  exercises  for  such 
patients,  it  is  obvious  that  they  are  likely  to 
benefit  from  some  more  general  movements  as 
well.  Deep  breathing,  for  instance,  will  be  of 
value  to  them  not  only  by  expanding  the  lungs 
and  facilitating  the  general  circulation,  but  the 
variation  in  pressure  wdthin  the  abdominal  and 
pelvic  cavities  thus  brought  about  will  directly 
benefit    the    enclosed    organs.     Further,    some 
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special  exercises  with  the  lower  extremities  are 
exceedingly  useful  in  minimizing  the  wasting 
of  the  muscles  and  the  loss  of  strength  which 
often  is  such  an  unpleasant  feature  on  getting 
up  after  a  lying-in  period.  And  another  aspect 
of  the  question  is  that  if  the  undesirable  effects 
of  the  inactivity  are  thus  counteracted,  there 
will  be  less  objection  to  keeping  a  patient  in 
bed  after  parturition  for  a  time  sufficient  to 
ensure  the  mental  and  physical  rest  which  is  so 
essential  to  man}"  of  these  cases. 

The  exercises  must,  of  course,  at  first  be  only 
of  the  ver}^  simplest  and  easiest  nature,  such  as 
the  first  two  or  three  mentioned  below,  and  they 
ought  to  be  preceded  by  gentle  massage  of  the 
extremities  and  abdomen  and  later  of  the  back. 
In  this  cautious  way  a  start  may  be  made  after 
the  first  forty-eight  hours  in  a  normal  case,  and 
the  performance  should  then  be  carried  out 
twice  a  day  Avith  gradual  addition  of  some  of  the 
exercises  mentioned  later  in  the  list. 

Exercises  suitable  during  the  Lying-in  Period. 

1.  Lying,  circumducting,  flexing  and  extend- 
ing each  foot  (8-10  times). 

2.  Lying,  flexing  and  extending  each  knee 
(3-6  times). 

3.  Lying,  twisting  both  arms  outwards,  with 
deep  breathing  (4-6  times)  .         .       No.  2. 

4.  Lying,  feet  crossed,  contracting  the  abdo- 
minal muscles  (1-3  minutes)        .         .     No.  28. 

5.  Lying,  knees  flexed  and  feet  resting  on  the 
bed,  parting  and  closing  the  knees    (3-4  times) 

No.  29. 

6.  Lying,  feet  crossed,  drawing  up  the  pelvis 
in  the  vertical  direction  (6-8  times)     .     No.  30. 

7.  Lying,  knees  flexed  and  feet  resting  on  the 
bed— 

(a)  Raising  the  sacral  region  from  the 
bed  (3-6  times). 

(6)  Parting  the  knees  while  raising  as 
before ;  closing  them  while  lower- 
ing (3-6  times). 

(c)  Position  as  in  (o),  contracting  the 
sphincters  (repeatedly,  for  10-30 
seconds). 

{d)  Position  as  in  (a),  parting  and  closing 
the  knees  with  resistance  (3-4 
times;  repeat)         .         .     No.  31. 

It  is  of  course  impossible  to  lay  down  any 
hard  and  fast  rules  as  to  how  rapid  the  pro- 
gression from  the  one  to  the  other  of  these 
exercises  can  be  made  or  new  ones  added  to  the 
daily  work,  but  it  would  be  well  during  the  first 
two  or  three  days  (in  addition  to  the  massage 
mentioned  before)  to  be  content  with — 

*1.  LAang,  circumducting,  flexing  and  extend- 
ing each  foot. 

*2.  Lying,  flexing  and  extending  each  knee. 

*  Exercises  I  and  2  might  soon  be  done  by  the 
patient  herself,  and  later  with  resistance. 


3.  Lying,  twisting  both  arms  outwards  with 
breathing No.  2. 

After  a  week  the  patient  ought,  if  all  goes  well, 
to  be  able  to  carry  out  something  like  the 
following  programme — 

1.  Lj'ing,     tAvisting     both     arms     outwards 

No.  2. 

2.  Lying,  flexing  and  extending  each  knee. 

3.  L\ang,  feet  crossed,  contracting  the 
abdominal  muscles       ....     No.  28. 

4.  Lj-ing,  raising  up  to  a  gradually  increasing 
angle  with  assistance ;  pressing  the  body  back 
again  with  resistance  (3-4  times). 

5.  Ljang,  knees  flexed  and  feet  resting  on 
the  bed,  throA^dng  the  legs  over  from  side  to  side 
(3-4  times  each  Avay)  .         .     Compare  No.  16c. 

6.  Ljdng,  parting  and  closing  the  arms  (3-6 
times)  .....        Compare  No.  3. 

After  another  week,  when  the  patient  begins 
to  be  up  and  can  perform  some  of  the  exercises 
in  a  sitting  posture,  the  following  ones  ought  to 
be  possible — 

1.  Lj'ing,  lifting  both  arms      .         .       No.  1. 

2.  Lying,  drawing  up  both  knees     .  No.  16a. 

3.  Lying,  knees  flexed  and  feet  resting,  raising 
the  sacrum No.  31a. 

(Later  :    parting  and  closing  the  knees, 
while  in  above  position         .  No.  31c?. 

4.  Rest  for  2-5  minutes. 

5.  Sitting,    feet    fixed,    twisting    the    body, 

Compare  No.  19. 

6.  Sitting,  feet  fixed,  bending  the  body  back- 
wards and  forwards     ....     No.  17. 

7.  Sitting,     twisting     both     arms     outwards 

No.  2. 

8.  Lying,  drawing  up  the  pelvis       .     No.  30. 

9.  Lying,  lifting  both  arms       .         .       No.  1. 

As  will  be  seen,  the  chief  position  here  used  is 
one  that  closely  corresponds  to  the  so-called 
Trendelenburg  position  used  in  pelvic  opera- 
tions in  order  to  let  the  viscera  by  their  own 
weight  fall  away  from  the  floor  of  the  abdomen 
and  of  the  pelvis.  The  act  of  voluntarily 
assuming  and  maintaining  such  a  position 
involves  in  itself  a  considerable  effort  of  the 
extensors  of  the  lumbar  spine  and  of  the  hip 
joints ;  and  it  is  obvious  that  in  addition  to 
the  mechanical  effect  of  the  position,  this  action 
of  such  large  groups  of  skeletal  muscles  with 
the  consequent  divergence  towards  them  of 
the  blood  stream  cannot  be  without  its  influence 
on  the  neighbouring  internal  organs.  With 
regard  to  the  movements  carried  out,  these  aim 
evidently  at  bringing  into  use  all  the  muscles 
that  surround  and  support  the  viscera,  and  also 
those  that  move  the  hip  joints ;  and  it  may  be 
taken  that  of  these  latter  muscles  the  activity 
of  the  flexors  and  adductors  tends  to  draw  the 
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blood  towards  tlie  pelvis,  whereas  the  extensors 
and  abductors  have  a  depleting  effect.  These 
varying  groups  of  muscles  should  therefore  be 
called  into  activity  alternately  in  order  to  cause 
a  more  lively  circulation  through  the  pelvic 
structures,  when  the  object  is  to  improve  the 
nutrition  of  their  muscular  tissue. 

On  the  other  hand  it  may  under  certain 
circumstances  be  desirable  to  give  a  preponder- 
ant use  to  either  the  one  or  other  of  them,  if 
the  object  is  to  produce  or  relieve  a  state  of 
pelvic  congestion.  According  to  this  principle 
it  is  possible  to  devise  exercises  that  have  a 
very  marked  influence  on  the  catamenial  flow, 
and  thus  to  treat  with  success  conditions  of 
dysmenorrhoea,  amenorrhoea  and  menorrhagia. 

Turning  our  attention  to  the  thoracic  cavity,  it 
has  incidentally  been  pointed  out  already  in 
dealing  with  spinal  curvatures,  how  important 
it  is  to  pay  attention  to  the  proper  development 
of  the  chest,  and  obviously  a  great  variety  of 
disorders  more  directly  affecting  the  lungs  can 
be  favourably  influenced  by  physical  exercises. 

Pulmonary  tuberculosis  will  probably  be  the 
disorder  that  most  readil}'  comes  to  one's  mind 
in  this  connection  ;  and  that  breathing  exercises 
are  of  the  greatest  value  as  a  prophylactic 
measure  against  this  disease  and  even  as  a 
curative  one  in  very  early  stages  is  well  recog- 
nized. So  well  recognized,  in  fact,  that  no  self- 
respecting  originator  of  any  system  of  physical 
culture  can  afford  to  omit  from  his  own  bio- 
graphy that  he  started  life  as  a  consumptive. 
It  might,  however,  in  view  of  this  fact,  be  well 
to  put  in  a  word  of  caution  as  to  hoAV  important 
it  is  to  select  carefully  the  cases,  as  well  as  the 
nature  and  severity  of  the  exercises  in  this 
condition,  lest  a  haemorrhage  should  be  brought 
on,  or  an  otherwise  safely  encapsuled  tubercu- 
lous focus  should  be  stirred  up  and  the  disease 
rendered  active  again. 

{The  idea  of  employiiig  general  exercise  in  the 
form  of  carefully  graduated  outdoor  work  for 
tuberculous  patients  as  a  means  of  combating  their 
own  disease  has  recently  been  receiving  great 
attention,  and  ivill  be  fully  dealt  with  in  another 
article  of  this  work.) 

Another  danger  from  injudicious  breathing 
exercises,  even  to  previously  healthy  lungs,  is 
that  of  inducing  emphysema.  It  is  a  very  real 
danger  when,  for  instance,  powerful  abdominal 
movements  are  being  performed  with  the  chest 
inflated  and  glottis  closed,  as  is  such  a  startling 
feature  in  the  so-called  "health  exercises"  of 
one  leader  of  physical  culture  fashion  here  in 
London. 

It  is  a  golden  rule  in  all  gymnastic  exercises 
that  they  must  not  interfere  with  the  natural 
free  and  easy  breathing,  but  on  the  contrary 
they  should  whenever  possible  be  adapted  to 
the  rate  of  breathing   and  made  to  facilitate 


not  only  inspiration,  but  also  expiration.  Any 
existing  condition  of  emphysema  can  in  this  way 
be  distinctly  benefited  by  suitable  exercises. 
Thus  the  patient's  expirations  might  be  effec- 
tively assisted  (passively  as  far  as  he  himself 

i  is  concerned)  by  pressure  being  applied  to  the 
lower  part  of  the  thorax  at  this  phase  of  the 
respiration,  preferably  if  this  pressure  is  accom- 
panied by  a  shaking  or  vibrating  movement. 
The  compression  of  the  thoracic  wall  will  then 
mechanicallj^  help  to  expel  the  air,  Avhereas  the 
vibration  will  act  in  a  reflex  way  on  the  lung 
tissue  and  tend  to  induce  more  efficient  con- 
tractions of  its  relaxed  muscular  fibres.  Such 
pressure  might  be  applied  by  some  other  person 
placing  his  hands  over  the  lower  ribs  on 
both  sides,  or  it  might  be  produced  by  some 
mechanical  contrivance. 

Of  more  active  breathing  exercises  one  would 
under  these  circumstances  choose  such  as  involve 
movements  of  the  trunk,  for  instance  bending 
forwards,  and  generally  those  involving  a  con- 
traction of  the  abdominal  muscles,  rather  than 
exercises  that  expand  the  chest.  This  latter 
object  (expanding  the  chest)  is  achieved  by 
straightening  the  thoracic  spine  and  by  various 
movements  of  the  arms  and  head  that  bring  into 
use  the  extraordinary  inspiratory  muscles  con- 
necting them  with  the  thorax.  The  bending 
to  one  side  in  the  upper  part  of  the  spinal  column 
has  obviously  the  effect  of  raising  and  spreading 
apart  the  ribs  of  the  opposite  side  of  the  thorax 
and  thus  allowing  one  lung  to  expand. 

These  deep  inspiratory  exercises  are  of  im- 
mense importance  in  developing  a  phthinoid 
chest  and  in  their  effect  upon  chronic  inflam- 
matory conditions  of  the  air-passages ;  and  in 
certain  unilateral  lung  conditions,  such  as 
residual  pleural  effusions  or  the  adhesions  re- 
maining after  them,  long  standing  empyema 
with  collapse  of  lung  and  consequent  alterations 
in  the  shape  of  the  thorax,  regulated  breathing 
exercises  are  most  indispensable,  as  it  is  possible 
by  them  to  influence  different  parts  of  the  chest 
and  lungs  according  to  the  requirements  of  the 
case. 

A  consecutive  list  of  breathing  exercises  ^\  ill 

here  be  given,  irrespective  of  the  particular 
purpose  for  which  they  are  to  be  used ;  but  in 
addition,  suggestions  will  be  made  for  complete 

programmes  of  exercises  suitable  for  some  of 
the  various  conditions  referred  to  above. 

Some  Typical  Respiratory  Exercises. 

1.  Lying  flat  on  the  back,  practising  deep 
breathing  (12-50  times). 

2.  Sitting,  expanding  the  chest  by  help  of  the 
arms  (6-8  times)  ....       No.  5. 

3.  Standing,  twisting  both  arms  outwards 
(6-12  times) No.  2. 

4.  Sitting,  feet  parted,  hands  on  hips,  bending 
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the  body  forwards  and  raising  it  up  with  straight- 
ening of  the  spine  (2-4  times;  repeat)     No.  11. 

5.  Lying  flat  on  the  back,  lifting  both  arms 
forwards  and  upwards,  lowering  them  outwards 
and  downwards  (6-8  times)  .         .       No.  1. 

6.  Sitting  astride,  arms  bent,  tivisting  the 
body  (2-6  times  each  side)    .         .         .     No.  19. 

7.  Sitting  astride,  arms  hanging  down,  bend- 
ing the  body  sideways    (3-6  times  each  side) 

No.  20. 

8.  Standing,  back  supported,  bending  forwards 
and  downwards  and  raising  up  again  (2-4  times  ; 
repeat) No.  12. 

9.  Lying  flat  on  the  back,  arms  by  the  sides, 
drawing  up  both  knees  (4-8  times) 

Compare  No.  16a. 

10.  Standing,  back  supported,  arms  extended 
forwards,  parting  and  dosing  the  arms  (6-8  times) 

No.  3. 

Suggested  Programme  of  Exercises  in  order  to 
develop  a  Phthinoid  Chest. 

1.  Standing,  back  supported,  parting  and 
closing  the  arms  ....       No.  3. 

2.  Standing,  hands  placed  behind  the  neck, 
heel  raising  and  knee  bending.    Compare  No.  10. 

3.  Sitting  astride,  twisting  the  body     No.  19. 

4.  Sitting,  bending  the  body  forwards  and 
raising  up  again  ....     No.  11. 

5.  Standing,  the  chest  being  pushed  forwards 

No.  4. 

6.  Sitting,     bending     the     body     sideways 

No.  20. 

7.  Sitting,  expanding  the  chest  by  help  of  the 
arms    .......       No.  5. 

Programme  for  Emphysema. 

1.  Lying,  twisting  both  arms  outwards  with 
breathing    ....         Compare  No.  2. 

2.  Lying,  arms  by  the  sides,  drawing  up  both 
knees  .....     Compare  No.  16a. 

3.  Sitting,  astride,  hands  on  hips,  twisting  the 
body  (rapidly)      .        .         .       Compare  No.  19. 

4.  Sitting,  bending  the  body  forwards  and 
raising  up  again  ....     No.  11. 

5.  Standing,  heel  raising  and  knee  bending 

No.  10. 

6.  Sitting,  circling  with  the  body     .     No.  22. 

7.  Standing,  back  supported,  bending  for- 
wards and  downwards  .         .         .     No.  12. 

Programme  for  Left-sided  Pleural  Adhesions  or 
Collapse  of  Left  Lung. 

1.  Sitting,  expanding  the  chest  with  help  of 
the  arms      ......       No.  5. 

2.  Lying,  drawing  up  both  knees     .  No.  16a. 

3.  Sitting,  left  hand  behind  neck,  bending 
to  the  right  with  deep  inspiration. 

Compare  No.  21. 

4.  Standing,  back  supported,  parting  and 
closing  the  arms  ....       No.  3. 


5.  Sitting,  bending  the  body  forwards  and 
raising  up  again  (this  to  be  done  also  with  the 
body  twisted  to  the  right  side). 

Compare  No.  11. 

6.  Lying    on  the  left  side,  raising  the  body 

No.  23. 

7.  Sitting,  circling  -with  the  body     ,     No.  22. 

8.  Lying,  lifting  both  arms  forwards  and 
upwards No.  1. 

One  lung  condition,  where  breathing  exercises 
are  of  very  great  value,  still  remains  to  be  men- 
tioned, and  that  is  the  cardiac  asthma  produced 
by  engorgement  of  the  lesser  circulatory  system. 
This  leads  naturally  on  to  the  consideration  of 
physical  exercises  as  a  means  of  treating  heart 
diseases.  Many  such  conditions  can  be  benefited 
in  a  very  marked  manner  by  judicious  exercises, 
as  is  now  well  known  and  universally  recognized. 
This  form  of  treatment  is  in  England  generally 
associated  with  the  name  of  Dr.  Schott  of 
Nauheim.  Much  credit  is  certainly  due  to  the 
brothers  Schott  for  elaborating  this  system  of 
resisted  exercises  and  combining  them  with 
baths  in  the  saline  waters,  highly  charged  with 
carbonic  acid  gas,  which  are  to  be  obtained 
at  Nauheim,  or  which  can  be  artificially  imitated. 
This  idea  has  been  taken  up  by  many  advocates 
in  this  and  other  countries  under  the  name  of 
the  Nauheim  Treatment,  and  is  fully  dealt  with 
in  a  special  article  of  this  work. 

It  is,  however,  not  altogether  new,  for  in 
Sweden,  cases  of  heart  disease  have  regularly 
been  treated  by  exercises  in  combination  with 
massage,  at  least  since  the  middle  of  last  century ; 
and  the  value  of  the  method,  used  independently 
of  any  baths,  is  well  established.  It  is  therefore 
to  be  regretted  that  space  does  not  here  permit 
any  consideration  of  this  very  important  appli- 
cation of  physical  exercises. 

A  great  many  disorders  of  the  nervous  system 
are  with  more  or  less  success  treated  by  means 
of  physical  exercises,  the  object  being  to  re- 
educate paretic  and  spastic  muscles  once  more 
to  obey  the  impulse  of  the  will,  or  to  develop  the 
power  of  neighbouring  muscles  to  make  up  for 
the  defective  ones,  or  to  prevent,  as  far  as 
possible,  the  mechanical  hindrance  to  function 
caused  by  atrophy  and  contractures. 

Amongst  the  various  diseases  of  this  class 
that  have  thus  been  treated  might  be  mentioned  : 
the  after-effects  of  haemorrhages  in  the  brain  or 
cord,  chronic  myelitis,  acute  or  chronic  polio- 
myelitis, disseminated  sclerosis,  tabes  dorsalis, 
amyotrophic  lateral  sclerosis,  progressive  mus- 
cular atrophy,  toxic  paralysis,  occupation 
neurosis,  clonic  torticollis,  chorea,  paralysis 
agitans,  etc. 

In  addition  to  exercises  great  importance  in 
all  these  cases  must  be  attached  to  massage, 
sedative   or  stimulating   according  to   circum- 
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stances,  and  to  mechanical  stimulation  of 
affected  nerves.  Tabes  dorsalis  is  perhaps  the 
most  typical  of  these  conditions  that  can  be 
chosen  for  explaining  how  exercises  (alone  or 
supplemented  as  above  suggested)  can  be  used 
in  their  treatment.  Much  can  there  be  done 
by  persevering  systematic  training  in  the  way 
of  restoring  the  nervous  control  and  the  lost 
muscular  sense  and  co-ordination. 

In  the  same  way  as  Dr.  Schott  of  Nauheim 
has  taken  up  the  mechanical  treatment  of  heart 
diseases,  so  has  another  German  medical  man. 
Dr.  Frenkel  of  Freihof,  Heiden,  taken  up  the 
idea  of  treating  locomotor  ataxy  with  exercises. 
Witli  true  Teutonic  thoroughness  he  has  system- 
atized a  very  complete  and  undoubtedly 
valuable  method  of  dealing  with  this  disease. 

He  classifies  the  exercises  into  those  per- 
formed in  : — (1)  lying  position,  (2)  sitting, 
(3)  standing,  (4)  walking,  and  (5)  exercises 
for  the  upper  extremities ;  and  they  consist  in 
placing  the  limbs  in  certain  positions  or  moving 
them  along  certain  directions  either  in  a  definite 
fixed  order,  or  according  to  command,  and  this 
partly  with  the  aid  of  sight,  and  partly  with  the 
eyes  shut.  Thus,  with  very  simple  means,  a 
series  of  movements  is  provided,  carefully 
graduated  so  as  to  demand  more  and  more 
precision  and  co-ordination  in  their  execution ; 
and  persevering  practice  in  this  way  will,  some- 
times in  a  remarkable  degree,  improve  the 
patient's  power  and  control  over  his  movements. 

The  same  holds  good  in  a  great  many  of  the 
nerve  diseases  enumerated  above  :  few  are 
curable,  in  most  of  them  a  more  or  less  temporary 
improvement  only  is  possible,  in  some  it  can 
merely  be  a  question  of  somewhat  retarding  the 
downgrade  slide  of  the  patient.  And  yet  even 
this  small  gain,  with  its  psychical  effect  on  the 
patient,  is  worth  considering  in  these  conditions, 
where  the  professional  interest  in  the  case  is 
unfortunately  often  apt  to  cease  with  the  making 
of  the  diagnosis. 

List  of  the  Exercises  referred  to  in  the  Text 

1.  Lying  (flat  on  the  back  AA-ith  the  arms  and 
the  palms  of  the  liands  pressed  to  the  sides), 
lifting  both  arms  forwards  and  upwards,  while 
breathing  in,  and  bringing  them  back  again 
outwards  and  downwards  to  the  sides  while 
breathing  out  (6-8  times,  slowly,  in  time  with 
deep  breathing)  (Fig.  4). 

2.  Standing  (with  the  arms  hanging  down  by 
tlie  sides),  twisting  both  arms  outwards  with 
deep  breathing  (6-12  times). 

If  this  is  done  energetically  with  the  upper 
arms  still  kept  in  contact  with  the  body,  it  will 
be  plainly  felt  that  the  slioulder-blades  are 
drawn  back  and  the  chest  expanded.  The 
exercise  can  be  done  quite  as  well  in  a 
sitting  or  lying  position  and   will   be  so   used 


under  various  circumstances  referred  to  in  the 
text. 

3.  Standing  (with  the  arms  extended  forwards 
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Fig.  4. 

and  the  palms  facing  each  other),  bringing  both 
arms  out  to  the  sides,  while  breathing  in,  then 
bringing  them  forwards  again  while  breathing 
out  (6-10  times). 

To  increase  the  effect  of  this  exercise  some 
other  person  might  offer  resistance  when  the 
arms  are  parted,  and  then  bring  them  forwards 
again,  the  patient  resisting. 

To  facilitate  a  correct  position  during  this 
performance  the  patient  may  stand  with  his 
back  supported,  for  instance  against  a  door- 
post. 

4.  Standing  (in  a  narrow  door  opening,  two 
to  three  feet  \nde,  with  one  hand  and  forearm 
placed  on  each  post),  another  person  pushing 
the  chest  forwards,  with  one  hand  placed  be- 
tween the  shoulders,  the  other  on  the  abdomen 
to  prevent  bending  in  the  lower  part  of  the 
back  (4-6  times). 

5.  Sitting,  expanding  the  chest  by  raising  the 
upper  arms  and  shoulders  and  pulling  them 
backwards  and  downwards  (6-8  times,  with 
deep  breathing). 

6.  Standing  (the  feet  astride,  two  foot  lengths  ; 
the  arms  hanging  by  the  sides). 

(a)  Lifting    both    arms    outwards    and 

upwards  (inspiration) . 
(6)  Bending    the     body    forwards     and 

downwards   (expiration), 
(c)  Raising  up  again  with  arms  extended 

upwards  (inspiration). 
{d)  Lowering    the    arms    outwards    and 

downwards  (expiration)  (3-6  times). 

7.  Standing  (with  the  hands  supported), 
bending  the  head  slowly  backwards  and  raising 
it  up  again  by  draAWng  in  the  chin  (4-6  times). 

The  movement  should  take  place  not  merely 
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between  the  atlas  and  occiput,  but  tliroughout 
the  whole  of  the  cervical  spine,  and  no  bending 
backwards  must  occur  in  the  lower  part  of  the 
back. 

8.  Hanging  (from  a  bar,  trapeze  or  similar 
support),  parti  tig  and  closing  the  legs  with  the 
knees  kept  straight  (2-6  times;  repeat). 


?-^ 


( 

p 

1 

/ 

/ 

\ 
1 

t 
/ 

/ 

V 

/ 

Fig.  5. 


Fig.  6. 


Under  certain  circumstances  both  legs  might 
be  brought  over  to  one  side ;  and  also  one  hand 
be  placed  higher  than  the  other. 

9.  Suspension  by  means  of  a  halter  supporting 
the  patient's  chin  and  neck. 

The  method  is  to  attach  the  halter,  bj^  means 
of  a  rope  and  pulleys,  to  a  fixed  point  above  the 
patient,  and  then  to  let  him  take  hold  of  the 
running  end  of  the  rope  above  his  head,  and  by 
means  of  this  hoist  himself  up  as  high  as  he  can 
when  standing  on  tiptoe.  If  there  is  a  marked 
difference  in  the  level  of  the  scapulae,  the  hand 
of  the  side  where  the  scapula  is  lower  must 
always  be  made  to  grip  higher  up  on  the  rope. 
The  patient  should  now  try,  without  papng 
out  the  rope,  to  lower  his  heels  again  toAvards 
the  ground  as  far  as  possible. 

10.  Standing  (with  the  heels  together),  raising 
on  tiptoe  and  bending  the  knees  until  the  thighs 
form  right  angles  with  the  legs,  at  the  same  time 


Fig.  7. 


Fig.  8. 


pressing  the  knees  out  to  the  sides ;  afterwards 
straightening  the  legs  and  sinking  down  on  the 
heels  again  (6-8  times). 


C 


1 1 .  Sitting  (feet  parted ;  hands  placed  on 
the  hip  crests  Avith  fingers  forwards  and  thumbs 
backwards),  bending  the  body  forwards  and  then 
raising  it  up  again  while  fully  straightening  the 
spine  with  help  of  the  arms  (2-4  times ;  repeat). 

12.  Standing  (with  the  back  resting  against 
a  door-post,  the  feet  parted  and  placed  some 
few  inches  forward  from  the  post), 
bending  the  6orfy  forwards  and  down- 
wards with  the  liead  and  arms 
drooping  doAvn ;  then  raising  it  up 

,  gradually,  so  that  each  vertebra  of 
the  spine  in  turn  from  below  up- 
wards may,  if  possible,  touch  the 
door-post  (2-4  times;    repeat). 

.       This    exercise    will     bring     the 

I  spinal  muscles  into  more  active  use, 
and    will    increase    the     mobility 

j   between  the  various  vertebrae.     It 

'  will  thus  tend  to  straighten  slighter 
degrees  of  lateral  curvatures.  When 
properly  performed,  its  principal 
effect  is,  however,  to  correct  antero- 
posterior curves ;  lordosis  is  cor- 
rected by  the  hamstring  and  glutei  Fig.  9. 
muscles  being  made  to  tilt  the 
pelvis  backwards,  the  lumbar  spinous  processes 
thus  being  brought  to  touch  the  support; 
and  kyphosis  is  corrected  by  the  straightening 
of  the  upper  part  of  the  spine.  In  this  latter 
part  of  the  movement  care  has,  however,  to  be 
taken  that  the  lordosis  is  not  allowed  to  recur. 

13.  Lying  (flat  on  the  face  with  the  arms  and 
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the  palms  pressed  to  the  sides),  raising  the  tipper 
part  of  the  body  a  short  distance  only,  but  with 
the  shoulders  well  drawn  back  (2-4  times). 

14.  Sitting  (facing  a  wall,  some  two  to  three 
feet    distant    from    it,       , 

with  the  arms  extended  i 
upwards),  leaning  the 
body  forwards  from  the 
hip  joints,  with  the 
spine  kept  straight, 
until  the  hands  touch 
the  wall  at  the  highest 
possible  point  (4-8 
times). 

15.  Sitting  (with  the 
left  hand  bent  up  to 
the  shoulder,  the  right 
one  placed  on  the  hip 
crest ;  the  feet  parted 
and  firmly  resting  on  the  floor,  the  body  leaning 
forwards  from  the  hip  joints),  extending  the  left 
arm  upwards  (3-6  times;  repeat). 


Fig.  U. 
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This  movement  is  best  clone  ysith  tlie  help  of 
some  one  who,  standing  in  front  of  the  patient, 
can  steady  his  body  by  placing  one  hand  on  the 
convexity  of  his  curve,  and  at  the  same  time 
with  the  other  hand  offer  some  resistance  to  the 
extension  upwards  of  the  left  arm. 

16.  Lying  (fiat  on  the  back,  witli  the  arms 
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Fig.  12. 

extended  upwards  and  the  hands  grasping  some 
support). 

(a)  Drawing  up  both   knees  and   then 

bringing  the  legs  down  to  the 
original  position  again  (4-8  times). 

(b)  Lifting  both  legs  with  the  knees  kept 

straight  (3-6  times). 

(c)  Drawing  up  the  knees  as  explained 

above  (see  a),  and  throwing  the 
legs  over  from  side  to  side  (2-4 
times  each  side;  repeat). 

17.  Sitting  (with  the  feet  fixed,  for  instance 
under  a  chest  of  drawers,  or  any  other  suitable 

r"^  piece  of  furniture  ;   the 

^  .-,      hands  placed    on    the 

hip  crests),  leaning  the 
body  backwards,  with 
the  spine  kept  straight 
and  the  head  in  line 
with  the  body.  Raising 
up  again  and  then  bend- 
ing the  body  forwards 
Fig.  13.  ^^  far  as  possible  (3-6 

times  each  way). 

18.  Sitting   (on   tlie   floor),   bending  the  body 
forwards  and  touching  the  toes,  Avithout  letting 
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Fig.  14. 

the   knees   bend    (3-4   times,   maintaining 
position  five  to  fifteen  seconds). 

19.  Sitting  (astride  a  chair  witli  the  hands 
bent  up  to  the  shoulders,  the  elbows  kept  close 
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to  the  sides  and  the  forearms  brought  well 
outwards),  twisting  of  the  body  from  side  to  side 
(2-6  times  each  side). 

20.  Sitting  (astride ;  the  arms  hanging  down 
by  the  sides),  bending  the  body  first  to  one  side 
and  then  to  the  other  (3-6  times 
each  side). 

This  should  involve  a  genuine 
flexion  of  the  thoracic  spine  and 
not  merely  a  leaning  over  of  the 
body  from  the  hip  joints. 

21.  Sitting  (astride;  the  left 
hand  behind  the  neck),  bending  the 
body  to  the  right  side  and  raising 
up  again  (6-10  times). 

22.  Sitting  (with  the  feet  fixed  ; 
the  hands  placed  on  the  hip  crests), 
describing  a  circle  with  the  body,  bringing  it  in 
turn  forwards,  to  the  side,  backwards,  to  the 
other  side  and  forwards  again  (3-6  times  in  each 
direction). 

23.  Lying  (on  the  left  side,  with  the  left  hand 
behind  the  neck  and  the  right  arm  extended 
along  its  own  side  of  the  body), 
raising  the  upper  part  of  the  body 
straight    towards    the   right    side 
(3-6  times). 

24.  Standing  (on  a  chair  on  the 
left  foot  only ;  hands  grasping 
some  support),  lowering  the  right 
foot  below  the  level  of  the  chair 
with  both  legs  kept  straight  (6-8 
times). 

25.  Sitting  (on  the  buttock  and 
thigh  of  the  side  aa  here  the  hip  is 
lowered  (the  left)),  extending  the 
other  (right)  leg  backwards  as  far 
as  possible.  Leaning  the  body 
forwards  in  line  witjfi  the  rear 
leg.  Extending  the  arm  of  the  side  Avhere  the 
scapula  is  lowered  (left)  upwards  in  line  with 
the  body,  and  the  other  arm  (right)  downAvards 
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Fig. 


and  backAvards.     (Maintain  this  position  fifteen 
to  fifty  seconds;    3-4  times). 

26.  Lying  (flat  on  the  face),  both  legs  being 
grasped  and  brought  over  to  the  left  side  by  an 
operator,  Avho  at  the  same  time  steadies  the 
body  by  placing  his  left  hand  on  the  height  of 
the  couA^exity,  thus  localising  the  moA-ement 
to  the  desired  part  of  the  spine  (4-6  times). 
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27.  Lying  (on  the  face  with  the  legs  fixed  and 
the  upper  part  of  the  body  slightly  raised 
actively ;  the  arms  extended  upwards  outside 
the  couch  and  grasping  round  the  waist  of  an 
assistant),  the  body  being  brought  over  to  the 
right  by  the  assistant,  who  at  the  same  time 
applies  pressure  on  the  height  of  the  thoracic 
convexity.  Another  assistant  in  the  mean- 
time exerts  opposing  pressure  on  the  lumbar 
convexity,  so  as  to  localise  the  movement  to 
the  upper  curve  (4—6  times). 

28.  Lying  (\^'ith  the  legs  straight  and  either 
foot  placed  on  the  top  of  the  other),  practising 
voluntary  contractions  of  the  abdominal  muscles 
(repeatedly  for  1-3  minutes). 

29.  Lying  (with  the  knees  flexed,  the  soles  of 
the  feet  resting  on  the  bed),  the  knees  being 
drawn  apart  by  an  operator,  under  moderate 
resistance  by  the  patient,  and  then  actively 
closed  against  resistance  (3^  times,  each 
way). 

30.  Lying  (with  legs  straight  and  either  foot 
placed  on  the  top  of  the  other),  drawing  up  the 
pelvis  in  the  vertical  direction  by  a  voluntary 
contraction  of  the  abdominal  muscles  and 
flexion  in  the  lumbar  spine  so  as  to  press  this 
against  the  bed  (6-8  times;  an  inspiration  to 
precede  the  exercise  each  time,  and  a  deep 
expiration  to  be  made,  while  the  movement  is 
being  performed). 

31.  Lying  (with  the  knees  flexed,  the  soles  of 
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the  feet  resting  on  the  bed ;    hands  placed  on 
the  hip  crests). 

(a)  Raising  the  sacral  region  so  as  to 
rest  merely  on  the  upper  part  of 
the  back  and  on  the  feet  (3-6 
times). 

(6)  Parting  the  knees  while  raising  the 
body  as  before  and  closing  them 
while  lowering  down  again  (3-6 
times). 

(c)  (Patient     Ijang     in     the     position 

obtained  in  a). 
Practising  voluntary  contractions  of 
the  sphincters  (as  if  to  prevent  the 
escape  of  flatus),  (repeatedly  for 
ten  to  thirty  seconds). 

(d)  (Patient     lying     in     the     position 

obtained  in  a). 
Parting     and     closing     the     knees, 
another  person  offering  resistance 
to  the  movement  each  way  (3-4 
times ;  repeat). 


Mechano-Therapeutic  Appliances. 

The  idea  of  using  mechanical  appliances  for 
administering  various  duplicated  and  passive 
movements  has  long  been  thought  of,  but  only 
crude  attempts  had  been  made  in  this  direction 
until  Dr.  Gustaf  Zander,  who  is  still  living  in 
Stockholm,  turned  his  inventive  genius  to  the 
solving  of  this  question.  Some  forty  years  ago 
he  first  started  his  long  continued  experiments 
on  this  subject,  and  by  persevering  effort  he 
has  devised  a  most  complete  and  perfect  set  of 
machines,  by  help  of  which  practically  all  the 
exercises  and  movements  used  in  medical 
gymnastics  can  be  performed,  not  only  such 
simple  resisted  and  assisted  exercises  as  have 
been  dealt  with  in  the  present  article,  but  also 
the  most  complicated  duplicated  movements 
that  otherwise  require  the  assistance  of  two  or 
three  persons.  Moreover  a  great  number  of 
purely  passive  movements  and  most  of  the 
manipulations  used  in  massage  are  also  imitated 
in  a  very  ingenious  way.  It  is  obvious  that  a 
very  elaborate  and  intricate  plant  is  necessary 
for  these  manifold  purposes ;  and  for  many  of 
the  machines  some  motive  power  is  required, 
electricity  being  used  nowadays  as  being  the 
most  convenient. 

The  appliances  might  broadly  be  divided  into 
four  different  classes — 

1.  For  active  exercises. 

2.  For  passive  exercises. 

3.  For  massage. 

4.  For  orthopaedic  treatment  of  scoliosis. 

1.  The  active  exercises  are  in  this  connection 
practically  synonymous  with  duplicated  exer- 
cises, as  in  the  "  free  "  movements,  which  the 
patient  performs  entirely  by  his  own  effort,  no 
appliances  are  called  for.  Zander  subdivides 
the  exercises  of  the  first  group  into  (a)  those 
where  the  machine  offers  a  resistance  to  the 
patient's  movement,  [b)  those  where  the 
patient's  movement  is  assisted  and  extended 
by  a  pendular  or  rotatory  action  of  the  machine, 
and  (c)  those  where  the  trunk  muscles  are  more 
prominently  brought  into  use  in  order  to  balance 
the  body. 

It  is  perhaps  in  the  first  of  these  subdivisions 
that  the  superiority  of  the  appliances  devised 
by  Zander  is  particularly  manifest.  In  most 
so-called  "Exercisers  "  the  resistance  is  obtained 
by  the  use  of  elastics  or  spiral  springs,  both  of 
which  offer  a  resistance  that  is  rapidty  increasing 
in  strength  the  further  the  movement  is  carried, 
while  in  other  appliances  use  is  made  of  weights 
and  pulleys,  and  the  resistance  is  then  at  least 
constant.  Zander's  principle  on  the  other  hand 
is  to  use  levers  that  can  not  only  be  loaded  at 
will,  and  the  resistance  thus  gauged,  but,  what 
is  still  more  important,  by  correctly  adapting 
the  angles  of  the  levers  under  various  conditions 
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the  strongest  effort  can  be  called  forth  at  the 
phase  of  the  movement,  ^hen  the  interested 
muscles  act  at  their  greatest  advantage.  The 
chief  factors  determining  this  are  partly  the 
angle  at  which  a  muscle  pulls  on  a  bone,  into 
which  it  is  inserted,  and  partly  the  state  of  its 
shortening.  A  muscle  exerts  its  greatest  power 
M'hen  it  is  extended  beyond  its  state  of  tonic 
contraction  by  some  outside  influence,  and  its 
power  decreases  rapidly  as  it  becomes  shortened. 
It  is  for  this  reason  that  an  elastic  resistance  is 
so  fundamentally  unsatisfactory. 

The  second  subdivision  (where  the  patient's 
OAvn  movement  is  carried  on  further  b}'  the 
action  of  a  pendulum  or  fly-wheel),  includes 
probably  some  of  the  most  valuable  of  all 
mechanical  appliances  used  for  therapeutic 
purposes.  As  has  already  been  stated,  there  is 
no  more  effective  May  of  extending  the  range 
of  movement  of  stiffened  joints  and  at  the  same 
time  of  increasing  the  power  of  the  muscles 
working  them.  One  great  advantage  with  some 
justice  claimed  for  all  well-planned  mechano- 
therapeutic  appliances,  is  the  facility  Avith 
which  the  patient's  body  can  be  secured  in  a 
firm  and  comfortable  position,  and  the  move- 
ment thus  localised  to  any  desired  part  of  the 
body.  This  is  obviously  a  point  of  much 
importance  in  the  conditions  now  under  con- 
sideration. 

To  gain  the  object  aimed  at  in  the  third  sub- 
division (that  of  exercising  the  trunk  muscles 
generally)  the  patient  is  placed  on  a  seat  which, 
wlien  the  machiner}'-  is  set  in  motion,  is  made  to 
tilt  about  in  various  directions.  Constantly 
varying  exertions  of  the  spinal  and  abdominal 
muscles  are  thus  induced  to  keep  the  body  in 
balance  and  at  the  same  time  the  mobility  is 
increased  in  the  spinal  column,  especially  in  its 
lumbar  jiart,  and  the  abdominal  viscera  are 
thus  moved  about  in  a  way  that  might  be  com- 
pared to  internal  massage. 

2.  When  considering,  next,  the  apparatus  for 
passive  movements,  the  difficulty  becomes 
obvious  in  drawing  an  absolute  line  between 
the  various  classes  of  the  apparatus  used  in 
mechano-therapeutics. 

Thus  the  pendulum  machines,  and  others 
described  above  as  set  in  motion  by  the  patient's 
own  effort,  can  easily  be  used  for  administering 
purely  passive  movements  either  by  some  other 
person  working  them  or  by  the  patient  himself 
doing  so  by  some  other  part  of  his  body  than  the 
one  for  whicli  the  exercise  is  intended ;  for 
instance  he  might  give  himself  knee  flexion  and 
extension  by  working  a  handle,  or  the  sound  le^ 
might  be  made  to  produce  the  movement 
required  for  the  other  knee.  In  the  same  way 
there  is  rather  a  fine  distinction  between  the 
exercises  on  the  tilting  seat  referred  to  above 
and  the  verj-  realistic  imitation  of  horse  exercise 


which  Zander  includes  amongst  the  passive 
exercises.  This  is  produced  by  the  patient 
sitting  on  a  saddle  which  can  be  made  to  move 
in  a  way  closely  resembling  that  of  a  horse  in 
canter,  trot  or  gallop,  as  may  be  desired. 

On  the  other  hand  this  second  class  includes 
apparatus  capable  of  performing  the  most 
complicated  exercises,  where  there  is  no  doubt 
about  the  patient  being  passive;  but  some  of 
these  machines  are  in  their  turn  merging  into 
the  next  class  :    machines  for  massage. 

3.  The  apphances  for  administering  massage 
fulfil  their  object  in  a  very  creditable  way,  most 
of  the  manipulations  used  in  manual  massage 
being  cleverly  imitated,  such  as  kneading  and 
stroking  the  extremities,  tapping  on  the  back 
and  even  abdominal  massage.  Still  the  skilled 
human  hand  is  naturally  much  to  be  preferred 
for  all  these  purposes. 

There  is,  however,  one  movement  where  the 
mechanical  application  is  more  effective,  and  I 
refer  to  Vibrations.  These  can  be  made  far  more 
strong,  regular  and  continuous  by  machinery 
than  by  the  hand,  however  skilled.  This  par- 
ticular application  has  received  a  great  deal  of 
attention  during  the  last  few  years,  and  a  great 
many  vibrators  of  different  makes  have  seen 
the  light.  In  spite  of  the  objectionable  way  in 
which  some  of  them  are  advertised,  there  is  no 
doubt  that  vibration  is  a  very  useful  form  of 
massage. 

4.  The  last  group  of  Zander's  apparatus 
contains  those  used  for  orthopaedic  purposes, 
more  especially  for  the  treatment  of  spinal 
curvatures. 

Various  mechanical  devices  are  here  intro- 
duced in  order  to  correct  the  curvatures 
passively  and  actively ;  and  for  their  proper 
working  the  most  accurate  measurements  of 
the  degree  and  situation  of  the  curves  are 
necessary.  A  very  ingenious  and  elaborate 
apparatus  is  provided  for  this  purpose,  but,  in 
spite  of  this,  errors  may  easily  be  made  that 
would  seriously  detract  from  the  value  of  the 
consequent  mechanical  treatment. 

In  fact,  one  of  the  fundamentally  weak  points 
in  the  whole  treatment  by  means  of  machinery 
is  that  it  is  uncompromising  and  unreasoning 
compared  to  the  exercises  administered  by  in- 
telligent and  observant  operators,  who  can 
judge  of  the  patient's  condition  and  state  of 
health  and  strength,  as  this  may  vary  from 
day  to  day.  R.  T. 

MASSAGE 

By  massage    is  meant  the  scientific  manual 
application     of     certain     movements,    namely, 
stroking  (effleurage).  kneading  (petrissage),  fric- 
tion, vibration  and  percussion  (tapotement)  to 
;  the    human    body.     It   is    a    passive    part    of 


SPECIAL  FORMS   OF  TREATMENT 


1339 


EFFECTS   OF  MASSAGE 


medical  gymnastics.  In  some  cases,  such  as 
recent  sprains  and  fractures,  it  takes  the  leading 
place  in  the  treatment ;  in  others,  for  example 
curvatures,  active  exercises  do  so.  As  a  rule 
they  are  used  in  conjunction  with  each  other. 
The  physiological  effects  of  massage  are  briefly 
as  follows — 

The  Nervous  System.  —  According  to  the 
movements  employed  the  nerves  may  be  either 
stimulated,  so  that  increased  functional  activity 
is  promoted  in  the  muscles,  vessels  and  glands 
governed  by  them,  or  they  may  be  soothed, 
so  that  pain  and  nervous  irritability  are  allayed. 

The  Blood-Vascular  System. — Stimulation  of 
the  vasomotor  nerves  and  direct  pressure 
over  the  veins  accelerates  the  flow  of  blood 
through  the  system.  The  amount  of  blood  in  the 
parts  under  treatment  is  also  increased.  Deep 
manipulations,  if  the  area  treated  is  sufficiently 
large,  cause  an  increase  in  the  strength  and  a 
decrease  in  the  rate  of  the  heart  beat.  This 
is  due  to  the  fact  that  the  vessels  in  the  tissues 
under  treatment  are  dilated,  consequently 
resistance  is  lessened ;  the  back  pressure  of 
arterial  blood  upon  the  heart  is  relieved,  and  it 
is  thus  able  to  contract  more  fully  and  to  empty 
its  cavities  more  completely. 

The  Lymph-Vascular  System. — Massage  ac- 
celerates the  flow  of  lymph  through  the  system 
by  centripetal  pressure  over  the  vessels  and 
glands.  The  pressure  exercised  also  promotes 
absorption,  so  that  waste  and  poisonous  matters 
are  taken  into  the  lymphatic  circulation  and 
more  rapidly  eliminated. 

The  Respiratory  System.  —  Manipulation  of 
the  muscles  causes  increased  combustion  and 
consequent  formation  of  carbonic  acid  gas  in  the 
tissues ;  respiratory  activity  is  thus  increased,  the 
movement  of  inspiration  being  deeper  and  that 
of  expiration  more  complete.  Internal  or  tissue 
respiration  is  also  increased  by  massage. 

Digestion. — Massage  aids  digestion  in  the 
following  ways — 

1.  It  stimulates  the  nerves  Avhich  control 
the  abdominal  viscera,  causing  increased  secre- 
tion of  digestive  juices  by  the  stomach,  intes- 
tines, liver  and  pancreas. 

2.  It  promotes  peristalsis  in  stomach  and 
intestines  and  increases  the  amount  of  bile 
secreted  by  the  liver. 

3.  It  promotes  the  absorption  of  digested 
food  substances  through  improved  circulation 
in  the  walls  of  the  alimentary  canal. 

4.  It  strengthens  and  develops  the  muscles 
of  the  stomach  and  intestines. 

Elimination.  —  Massage  increases  oxidation 
and  absorption  and  improves  the  circulation. 
As  a  result  more  carbonic  acid  gas,  water  and 
urea  are  produced,  and  are  carried  more  quickly 
to  the  excretory  organs.  Its  effects  upon  the 
skin  are  to  improve  its  nutrition  and  activity ; 


secretory  activity  in  the  sweat  and  sebaceous 
glands  is  promoted,  while  effete  matter  is 
forced  out  of  the  ducts  of  these  glands. 

The  Muscular  System.  —  Massage  improves 
the  nutrition  of  muscles.  More  arterial  blood 
is  brought  to  the  parts  under  treatment,  Avhile 
effete  matter  in  the  veins  and  lymphatics  is 
forced  onwards.  Certain  movements  produce 
contractions  of  the  muscles,  while  others  allay 
nervous  irritability  and  muscle  fatigue. 

Bone. — Massage  treatment  increases  the  cir- 
culation in  the  muscles  and  in  the  underlying 
bones,  thereby  promoting  their  nutrition  and 
growth. 

Effects  of  the  Different  Movements 

Stroking. — Stroking  acts  upon  the  cutaneous 
nerves,  and  if  applied  with  sufficient  firmness 
causes  dilation  of  the  superficial  vessels,  so 
raising  the  temperature  locally.  It  also  in- 
creases the  glandular  activity  of  the  skin.  Light 
stroking  excites  reflex  action,  causing  muscular 
contractions  and  also  promoting  the  functional 
activity  of  the  internal  parts  governed  by  the 
same  nerve  centre  which  supplies  the  skin. 
Light  centrifugal  stroking  over  a  part  dimin- 
ishes its  blood  supply  and  has  a  sedative  effect 
upon  the  nerves.  Firm  centripetal  stroking 
aids  the  return  circulation  of  blood  and  lymph. 

Kneading. — Kneading  stimulates  the  nerves, 
accelerates  the  venous  and  lymphatic  circula- 
tions and  brings  a  larger  supply  of  arterial 
blood  to  the  parts  under  treatment.  It  pro- 
motes glandular  activity  and  increases  oxidation, 
absorption  and  elimination  more  than  perhaps 
any  other  movement.  It  is  one  of  the  chief 
movements  for  improving  the  nutrition  of 
muscles  and  general  metabolism.  It  is  also 
largely  used  to  reduce  thickenings  in  the  tissues 
and  to  break  up  inflammatory  products. 

Frictions.  —  Gentle  superficial  frictions  act 
upon  the  skin  and  superficial  vessels  and  have  a 
decidedly  sedative  effect.  Firm,  deep  frictions 
are  used  to  break  up  inflammatory  products 
and  to  promote  absorption. 

Vibrations. — Vibrations  have  a  stimulating 
effect,  and  by  their  means  remotely  situated 
organs  and  tissues  can  be  influenced.  They 
cause  increased  cellular  activity  and  promote 
the  absorption  of  inflammatory  products. 
They  are  also  used  Avhere  stronger  manipulations 
cannot  be  well  borne  by  the  patient.  Vibrations 
are  much  used  in  neuralgia,  neurasthenia, 
constipation,  indigestion  and  other  ailments. 

Percussion. — Percussive  movements  are  em- 
ploA'ed  when  stimulation  is  desired.  Gentle 
percussion  causes  contraction  of  the  superficial 
vessels,  while  strong  applications  cause  their 
dilatation  and  raise  the  temperature  of  the  part. 
Prolonged  and  strong  percussion  has  a  benumb- 
ing effect. 
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Passive  Joint  Movements. — Passive  joint  move- 
ments further  the  circuhition  and  promote 
mobility.  They  are  employed  in  paralysis 
and  all  cases  of  general  debility  to  prepare  the 
way  for  active  exercises.  They  prevent  and 
break  down  adhesions  in  cases  of  sprains, 
dislocations   and  fractures. 

Active  Movements  are  employed  in  con- 
junction with  massage  whenever  the  patient's 
condition  allows  of  the  exertion  entailed.  They 
may  be  divided  into  three  classes:  (1)  Free; 
(2)  Resistive ;  (3)  Static. 

Respiratory  exercises  form  a  very  important 
part  of  massage  treatment  in  most  cases.  Deep 
breathing  develops  the  muscles  and  mobilizes 
the  joints  of  tlie  thorax.  It  fully  exercises 
the  lungs  and  increases  their  functional  activity. 
It  improves  the  systematic,  pulmonary  and 
portal  circulations. 

Massage  treatment  is  indicated  in  the  follow- 


ing cases- 


Constitutional  Diseases 


Arthritic  Gout. — As  a  preventive  treatment 
mavsage  and  gymnastics  are  useful  when  the 
subject  is  unable  to  take  active  outdoor  exer- 
cise, and  also  in  chronic  and  subacute  cases. 
They  improve  the  circulation  and  promote 
elimination.  They  also  promote  absorption 
of  oedema  and  prevent  gouty  thickenings. 
Massage  will  frequently  arrest  or  alleviate 
an  acute  attack  of  gout.  In  these  cases  it 
is  advisable  to  manipulate  only  the  parts 
above  the  seat  of  the  attack.  This  relieves  the 
congestion  lower  down. 

Acute  Articular  Rheumatism. — Massage  may 
be  ordered  when  the  fever  has  subsided  and 
the  swelling  in  the  joints  disappeared.  The 
attention  of  the  masseuse  should  in  these  cases 
be  directed  to  manipulation  of  the  muscles. 
Massage  of  the  joints  should  be  omitted  at  first 
or  a  relapse  may  occui-. 

Chronic  Rheumatoid  Arthritis. — Massage  and 
exercises  produce  excellent  results  here.  The 
treatment  causes  improved  circulation  in  the 
joints  and  muscles  and  increases  the  elimination 
of  toxic  products  from  the  system.  The 
mobility  of  the  joints  is  improved  and  muscular 
dfV('l(>])nioiit  is  promoted. 

Diabetes  MelHtus. — Massage,  together  with 
passive,  and  later  active,  gymnastic  exercises, 
promote  the  oxidation  of  carbohydrates ;  they 
imjirove  the  general  and  portal  circulations. 
Massage  also,  by  stimulation  of  the  sweat  glands, 
allays  irritation  due  to  dryness  of  the  skin. 

Rickets. — Ceneral  massage  and  g\^mnastics 
are  strongly  indicated  in  the  above  cases  in 
order  to  improve  the  general  health .  When  there 
is  any  deformity,  special  exercises  to  correct  it 
nuist  be  added. 

Anaemia. — General  massage  should  be  ordered, 


and  particular  attention  directed  to  massage  of 
.the  abdomen,  and  to  respiratory  exercises. 

Obesity. — General,  massage  and  gymnastics 
are  a  useful  adjunct  to  diet  in  the  treatment  of 
obesity.  They  cause  increased  oxidation,  pro- 
mote absorption  of  fat  and  help  the  muscles 
to  gain  tone.  In  most  cases  the  weight  is 
o-reatlv  decreased  by  the  treatment,  in  soma  the 
reduction  in  the  fat  is  partly  counterbalanced 
by  muscular  development. 

The  exercises  and  massage  must  be  carefully 
regulated  to  suit  the  strength  of  the  patient  ; 
if  there  are  symptoms  of  a  weak  heart,  care 
must  be  taken  not  to  tire  the  patient  or  to 
give  any  exercises  which  may  hinder  respiration. 

Diseases  of  the  Heart  and  Blood-Vessels 

Heart  Disease. — Massage  and  exercises  facili- 
tate the  work  of  the  heart  without  causing  it 
any  strain.  It  is  therefore  recommended  for 
valvular  and  functional  diseases,  and  also  for 
the  following  diseases  of  the  heart  muscle  : — 
dilatation,  hypertrophy,  fatty  infiltration,  de- 
generation and  chronic  myocarditis. 

The  venous  and  capillary  circulations  are 
accelerated  by  the  treatment,  consequently 
resistance  in  the  arteries  is  diminished,  more 
blood  flows  into  the  auricles,  while  the  heart 
at  systole  is  able  to  contract  and  to  empty  its 
ventricles  more  completely.  There  is  a  longer 
pause  bet^veen  diastole  and  systole  and  the 
pulse  becomes  stronger.  In  bad  cases  stroking 
and  gentle  kneading  of  the  limbs,  local  heart 
treatment,  mild  respiratory  exercises  and  passive 
circumduction  of  the  feet  and  hands  are  indi- 
cated. As  the  patient  grows  stronger  abdominal 
kneading  may  be  added  and  vibrations  for 
the  back.  Passive  movements,  consisting  of 
flexion  and  extension  of  the  foot,  leg,  hand  and 
arm  and  circumduction  of  the  thighs  and  arms, 
may  be  gradually  introduced  as  the  patient 
can  bear  them.  Later,  active  resistive  move- 
ments may  be  given. 

In  giving  directions  the  following  points 
should  be  taken  into  consideration  : — (1)  That 
leg  movements  can  be  more  easily  borne  by 
patients  suffering  from  heart  disease  than  those 
of  the  upper  extremity.  (2)  That  no  move- 
ments which  hinder  respiration  should  be  con- 
tinued. (Circumduction  of  the  thigh  and 
aljdominal  kneading  mav  do  so,  while  all  exer- 
cises  in  which  the  arms  are  raised  above  the 
head  should  be  avoided,  also  those  which  strongly 
expand  the  chest.)  (3)  That  certain  move- 
ments, namely  those  known  as  back  tremble 
shaking  or  vibration  ;  chest  lift  shaking  ;  strok- 
ing and  vibration  over  the  precordial  area,  and 
abdominal  kneading  diminish  the  pulse  rate, 
while  tapotement  over  the  heart  tends  to  in- 
crease the  pulse  rate. 

Thrombosis. — When  the   acute  stage   of   this 
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disease  is  past,  and  organization  or  resolution 
of  the  thrombus  has  occurred  about  four  to 
six  weeks,  massage — avoiding  the  area  of  the" 
clot — and  passive  movements  may  with  great 
advantage  be  commenced. 

Phlegmasia  Dolens. — Massage,  consisting  of 
light  effleurage,  may  be  commenced  about  the 
seventh  week.  If  the  thrombosis  has  extended 
to  the  thigh  the  area  of  the  thrombus  must  be 
avoided.  Passive  movements,  frictions,  and 
kneadings  must  be  postponed  until  all  danger 
of  dislodging  the  thrombus  is  past. 

Varicose  Veins.  —  Massage  and  respiratory 
exercises  are  recommended.  The  former  im- 
proves the  circulation  locally  and  relieves 
congestion  in  the  varicosed  area,  ^^  hile  the  latter 
improves  the  general  circulation. 

Haemorrhoids.— Massage  employed  both  loc- 
ally and  onihe  gluteal  region,  and  also  breathing 
exercises,  have  been  proved  to  give  great  and 
long-continued  relief  in  these  cases.  Abdominal 
kneadings  and  exercises  helping  the  portal 
circulation  should  be  ordered  as  well  if  the  attack 
is  caused  by  constipation. 

Diseases  of  the  Respiratory  System 

Chronic  Laryngitis.  —  Massage  of  the  neck 
(vibratory  movements  most  useful)  improves 
the  circulation,  relieves  congestion,  and  pro- 
motes the  nutrition  of  the  muscles  and  mem- 
branes of  the  larynx. 

Chronic  Bronchitis. — This  is  a  condition  in 
which  massage  and  exercises  prove  of  great 
benefit.  Chest  clapping,  and  back  hacking  and 
clapping  promote  cellular  activity  and  the  inter- 
change of  gases  and  directly  influence  the  disease 
by  loosening  the  mucus  from  the  mucous  mem- 
brane of  the  bronchi.  They  also  facilitate 
expectoration.  Respiratory  exercises  relieve 
dyspnoea  and  oppression. 

Emphysema  of  the  Lungs.  —  Massage  and 
gymnastics  influence  the  disease  itself  and  the 
secondary  affections — chronic  bronchitis  and 
heart  disease — frequently  associated  with  it. 

The  treatment  directly  influencing  the  disease 
includes  respiratory  exercises,  especially  those 
which  help  expiration.  Other  movements  are 
also  employed  to  improve  the  pulmonary  cir- 
culation, to  loosen  mucus,  promote  expectora- 
tion, stimulate  the  lung  tissues  and  increase 
the  interchange  of  gases. 

Bronchial  Asthma. — The  treatment  is  on  the 
same  lines  as  that  indicated  previously  in 
chronic  bronchitis  and  emphysema.  But  it  is 
only  employed  in  the  milder  forms  of  the  disease. 

Incipient  Phthisis.— Massage  and  exercises  to 
improve  the  general  health  of  the  patient  are 
useful.  Respiratory  movements  are  very  im- 
portant, but  only  mild  ones  should  be  selected 
and  no  forcible  chest  expansions  should  be  given. 
This  precaution  holds  good  even  if  gymnastic 


treatment  is  ordered  several  years  after  the 
disease  has  been  arrested.  Gentle  massage  of 
the  chest  may  be  given,  omitting  any  form  of 
tapotement.  The  treatment  is  contra-indicated 
if  there  is  fever  or  tendency  to  haemorrhage. 

Diseases    of   the  Alimentary  System 

Chronic  Gastritis  (Dilatation  of  the  Stomach), 
Chronic  Enteritis  (Constipation). — Massage,  aided 
by  suitable  exercises,  is  a  useful  adjunct  in 
the  treatment  of  disorders  of  the  digestive 
system.     Its  aims  are — 

1.  To  stimulate  tlie  circulation  and  glandular 
activitv,  causing  increased  secretion  of  digestive 
fluids.' 

2.  To  promote  peristaltic  activity  and  in- 
crease the  flow  of  bile. 

3.  To  promote  the  absorption  of  digested 
food  substances. 

4.  To  diminish  flatulence  and  to  facilitate  the 
removal  of  mucus. 

5.  To  strengthen  the  walls  of  the  stomach 
and  intestines  and  the  abdominal  muscles. 

General  as  well  as  abdominal  massage  may 
be  ordered  and  carried  out  daily.  Two  hours 
should  be  allowed  to  elapse  after  a  meal  before 
treatment  is  given. 

Massage  after  Operation  for  Appendicitis. — 
Gentle  massage  is  of  value  in  preventing  the 
formation  of  adhesions.  It  also  helps  peristalsis 
and  restores  tone  to  the  muscles.  Massage 
and  exercises,  commenced  a  few  days  before  the 
patient  gets  up,  do  much  to  relieve  the  weak- 
ness consequent  upon  this  and  other  similar 
operations.  In  these  cases  the  masseuse  should 
avoid  any  movements  or  exercises  which  would 
tend  to  stretch  the  cicatrix. 

Kidneys  and  Urinary  System 

Chronic  Bright's  Disease. — As  the  treatment 
for  this  disease  aims  at  the  elimination  of  effete 
matter  from  the  system,  massage  appears  to 
be  a  rational  agent  for  effecting  the  end  in  view. 
General  massage  and  passive  exercises  as  for 
heart  disease  are  indicated.     Its  aims  are — 

1.  To  improve  the  circulation,  relieve  oedema 
and  facilitate  the  work  of  the  heart. 

2.  To  stimulate  the  cutaneous  nerves,  so  that 
excretory  activity  in  the  sweat  glands  is  in- 
creased. 

Diseases  of  the  Bladder.  (Paresis.  Enuresis. 
Neurosis). — Massage  appears  to  be  used  a  good 
deal  in  SAveden  for  the  above  diseases  of  the 
bladder,  and  successful  results  are  claimed  in 
many  cases.  Exercises  taking  the  blood  from  the 
pelvis  may  also  be  used  and  gentle  sacral  beating. 

Fractures,  Sprains,  Dislocations 

Fractures. — Treatment  may  begin  any  time 
after  the  bone  has  been  set.  Its  aims  are  as 
folloMS — 
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1.  The  relief  of  pain.  Massage  allays  muscu- 
lar spasm.  It  hastens  the  removal  of  extra- 
vasated  blood  and  lymph,  thereby  relieving 
the  pressure  upon  the  nerves  and  preventing 
the  formation  of  excessive  scar  tissue.  It  also 
promotes  the  absorption  of  excessive  callus. 

2.  Promotion  of  more  rapid  union  of  the 
bone — a  result  of  improved  circulation  in  the 
part. 

3.  The  prevention  of  atrophy  and  shortening 
of  tlie  muscles  and  adhesions  in  neighbouring 
joints — mainly  accomplished  by  joint  move- 
ments. 

Once  a  day  is  sufficiently  often  to  order 
massage,  and  at  first  the  treatment  should  only 
be  cfiven  for  ten  or  fifteen  minutes.  Whether 
early  passive  movements  may  be  given  to 
neighbouring  joints  depends  entirely  upon  the 
situation  of  the  fracture  and  how  it  is  put  up. 
Thej'  may  be  commenced  with  advantage  at 
once  if  feasible. 

In  cases  of  compound  fracture  or  after 
operation  the  parts  in  the  neighbourhood  of  the 
wound  may  be  manipulated  as  usual  and 
passive  joint  movements  giv^en. 

Sprains. — If  there  are  no  very  acute  symjitoms, 
massage  and  joint  movements  may  be  carried 
out  from  the  first,  and  may  be  ordered  once  or 
twice  daily.  Ten  minutes'  treatment  at  a  time 
is  sufficient  for  the  first  two  days;  afterwards 
this  may  be  increased  by  a  few  minutes  every 
day  to  twenty  minutes  or  longer  if  the  massage 
is  only  given  once  during  the  twenty-four  hours. 
In  cases  of  severe  sprain  massage  should  not 
commence  until  the  inflammation  in  the  joint 
has  ceased  to  increase,  and  should  then  1)6 
confined  to  the  parts  above  the  injured  area, 
massage  of  the  joint  itself  and  joint  movements 
being  postponed  until  the  acute  stage  has  passed. 

The  results  to  be  obtained  are  as  follows — 

1 .  Improvement  of  the  circulation,  leading  to 
early  repair  of  the  tissues. 

2.  The  removal  of  coagulated  blood  and 
effusion  from  the  injured  parts  and  the  pre- 
vention of  adhesions  and  consequent  stiffness 
of  the  joint. 

3.  Prevention  of  atrophy  of  muscles  moving 
the  joint.  This  is  effected  chiefly  by  early 
joint  movements. 

Joint  movements  should  be  carried  out  with 
great  caution,  their  range  being  limited  at  first 
and  L'radually  increased.  No  movement  which 
would  stretch  the  injured  ligaments  and  muscles 
should  be  employed  until  their  repair  is  well 
advanced.  Wliere  stra])ping  is  used  in  treating 
a  sprain  massage  can  be  given  over  it. 

Dislocations. — Dislocations  may  be  treated  by 
massage  any  time  after  reduction — the  sooner 
the  better.  Occasionally  gentle  stroking  of 
the  nmscles  about  tlie  seat  of  injury  may  be 
necessary  to  allay  spasm  and  to  facilitate  re- 


duction. Passive  movement  of  the  joint  may 
commence  on  the  third  day,  and  voluntary 
movements  on  the  eighth  day  after  the  injury. 
This  should  be  verj^  limited  in  range  at  first. 
Massage  should  be  given  daily  for  ten  minutes, 
gradually  increasing  to  twenty  minutes  or  half- 
an-hour.  Caution  should  be  observed  at  first 
in  carrying  out  movements  in  which  the 
weakened  muscles  are  concerned. 

Surgical  Diseases 

Acute   Traumatic   Synovitis   of    the  Knee. — As 

long  as  there  is  any  effusion  in  the  joint  elastic 
pressure  is  a  safer  method  of  treatment  than 
massage.  Slight  active  movements  of  the 
toes  and  ankle  are  encouraged  from  the  first. 
When  the  effusion  has  subsided  massage  and 
passive,  followed  later  bj^  active,  movements 
are  indicated.  In  no  case  should  massage  be 
ordered  until  the  effusion  in  the  knee  has  ceased 
to  increase,  and  if  applied  directly  after  this 
it  should  be  limited  to  stroking  of  the  parts 
above  the  injured  joint  until  the  fluid  has 
dispersed.  The  treatment  should  be  ordered 
daily. 

Myositis.— Massage  in  acute  cases  should 
consist  only  of  gentle  effleurage  at  first.  In 
chronic  cases  vigorous  massage  maj^  be  given, 
with  passive,  and  later  active,  movements. 

Chronic  Cellulitis.  —  Massage  and  exercises 
prove  very  effective  in  reducing  the  tliickenings 
which  mark  these  cases.  Vigorous  kneading  is 
indicated  and  movements  to  improve  the 
circulation  of  the  part. 

Deformities 

Spinal  Curvature. — The  forms  of  curvature 
treated  by  massage  and  gymnastics  are  :  kypho- 
sis arcuata,  lordosis  and  scoliosis ;  in  these 
cases  gymnastics  take  the  leading  part. 

The  aims  of  the  treatment  are — 

1.  To  strengthen  the  muscles  on  the  convex 
side  of  the  curve  by  exercises,  so  as  to  improve 
their  antagonizing  action,  and  to  stretch  the 
ligaments  and  muscles  on  the  concave  side.  In 
cases  of  scoliosis  symmetrica]  exercises  for  the 
back  muscles  are  employed,  as  well  as  unilateral 
ones,  in  order  to  train  the  muscles  to  work 
evenly  together. 

2.  To  maintain  or  improve  the  mobility  of 
the  spine  and  thorax.  This  is  accomplished 
by  active  trunk  movements  and  respiratory 
exercises. 

3.  To  educate  the  patient  in  the  correct  pose 
of  the  body  when  sitting,  standing  and  walking. 

Curvatures  of  the  first  degree — i.e.  those  which 
can  be  completely  corrected  by  voluntary 
effort  or  when  the  patient  is  in  the  suspended 
or  recumbent  position — can  be  cured  by  the 
treatment. 

Curvatures  of   the   second  degree — i.e.  those 
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which  cannot  be  fully  corrected  by  voluntarj' 
effort  and  in  which  forced  correction  is  painful — 
can  be  arrested  and  improved. 

Curvatures  of  the  third  degree — i.e.  those  in 
which  the  vertebrae  and  other  bones  have 
altered  in  shape,  so  that  the  curve  has  become 
fixed — may  in  a  few  cases  be  very  slightly  im- 
proved, but  the  treatment  here  aims  at  the 
relief  of  symptoms,  namely,  hindered  respira- 
tion, bad  circulation,  backache  and  intercostal 
neuralgia. 

Treatment  may  have  to  extend  over  many 
months.  Its  duration  depends  upon  the  case, 
the  patient,  and  the  amount  of  treatment  avail- 
able. It  is  desirable  that  the  patient  should  be 
treated  not  less  than  three  times  during  the 
week,  and  daily  treatment  is  preferable. 

In  Potts'  disease  the  treatment  is  contra- 
indicated  until  at  least  six  months  have  elapsed 
after  the  disappearance  of  all  symptoms  of 
active  disease.  Gentle  massage,  gentle  respira- 
tory and  mild  strengthening  exercises  may  then 
be  ordered,  but  all  forcible  stretchings  of  the 
spine  should  be  prohibited. 

Fiat-Foot.  —  Massage  and  exercises  aim  at 
strengthening  and  developing  the  structures 
which  maintain  the  integrit}^  of  the  arch  of  the 
foot.  The  whole  leg  is  included  in  the  treat- 
ment, and  active  movements  of  inversion  and 
plantar  flexion  are  freely  given.  Massage  also 
relieves  the  symptoms  of  pain  and  tenderness 
due  to  inflammation.  In  the  earlier  stages  and 
in  the  less  severe  forms  excellent  results  are 
obtained  from  the  treatment. 

Talipes.  —  Gymnastic  treatment,  including 
massage,  may  in  some  cases  be  sufficient  to 
correct  the  deformity  by  stretching  contracted 
muscles  and  ligaments  and  by  developing  the 
weakened  and  stretched  structures  of  the  oppo- 
site side.  If  operation  is  necessary  the  treat- 
ment is  given  afterwards  to  promote  the  sym- 
metrical actionof  the  opposing  groups  of  muscles. 

Knock  Knee. — Satisfactory  results  are  ob- 
tained by  massage  and  gymnastics  when  given 
in  the  early  stages  of  the  deformity,  before  bony 
changes  have  occurred,  and  also  after  operation. 

Wry  Neck.  —  In  mild  and  early  cases  of 
spasmodic  torticollis  massage,  combined  with 
exercises,  has  proved  useful.  Other  forms  of 
this  complaint  are  treated  by  massage  and 
exercises  with  good  results,  all  movements 
being  intended  to  correct  the  deformity  by 
exercising  and  stimulating  the  stretched  muscles 
and  stretching  those  which  are  contracted. 

Diseases  of  the  Brain  and  Spinal  Cord 

Paralysis  from  Cerebral  Haemorrhage. — Mas- 
sage may  be  commenced  about  three  weeks 
after  the  haemorrhage  has  occurred.  The 
treatment  prevents  the  degeneration  of  muscles 
and  nerves,  and  possibly  helps  to  set  up  bene- 


ficial changes  in  the  brain  through  stimulation 
of  the  peripheral  nerves. 

Passive,  and  later  active,  exercises  also  prevent 
deformity  arising  from  contracture  of  antagoniz- 
ing muscles.  Gentle  massage  should  at  first  be 
ordered  three  times  a  week.  Later,  passive  joint 
movements  should  be  added.  Massage  of  the 
unaffected  parts,  to  maintain  their  nutrition, 
may  be  given  with  advantage  as  soon  as  the 
patient's  strength  permits.  Active  movements 
for  the  affected  extremities  should  be  com- 
menced as  soon  as  any  degree  of  voluntary 
power  returns. 

Infantile  Paralysis.  —  Massage  and  passive 
exercises  should  be  commenced  as  soon  as  the 
acute  symptoms  have  disappeared  in  order  to 
maintain  the  nutrition  of  the  affected  parts 
and  to  prevent  deformit3\  Active  exercises 
are  commenced  when  possible.  In  order  to 
obtain  the  best  results  the  treatment  should  in 
all  cases  be  continued  for  a  considerable  time, 
and  in  some  until  the  patient  has  ceased  to 
grow.  If  the  muscles  continue  to  respond, 
however  feebly,  to  electrical  stimulation  good 
results  may  be  expected,  while  in  more  severe 
forms  of  the  disease  atrophy  and  deformity 
are  arrested  by  massage  and  suitable  gymnastic 
treatment. 

Paralysis  of  Peripheral  Origin. — Facial  paralysis 
Paralysis    of    the    sterno-mastoid    and    trapezius 
muscles.     Paralysis  of  the  deltoid  muscle.     Erb's 
paralysis.    Radial  (musculo-spiral)  paralysis.     Par- 
alysis of  the  ulnar  nerve. 

In  all  the  above  cases  massage  is  indicated 
to  maintain  the  nutrition  of  the  muscles, 
so  that  they  may  be  able  to  respond  to 
the  action  of  the  nerves  when  and  if  the 
functional  activity  of  the  latter  is  restored. 
Passive  joint  movements  are  given  to  promote 
circulation  and  to  stretch  those  muscles  which, 
unopposed  by  those  which  are  paralysed,  tend 
to  become  shortened.  Active  movements  are 
encouraged  as  soon  as  any  degree  of  voluntary 
power  returns. 

Progressive  Muscular  Atrophy. — Massage  and 
gymnastics,  aiming  at  improving  the  patient's 
general  health  and  the  condition  of  the  wasted 
muscles,  have  been  employed  with  good  results 
in  these  cases.  The  treatment  should  be  gently 
carried  out  at  first  so  as  not  to  tire  the  patient. 

Chronic  Transverse  Myelitis.  Disseminated 
Sclerosis. — General  massage  is  given  in  the  above 
cases,  with  the  object  of  improving  the  nutrition 
of  the  nerves  and  muscles  and  relieving  symp- 
toms of  tremor  and  ataxy. 

Soothing  movements  only  should  be  employed 
over  the  spinal  region.  Exercises  to  improve 
the  circulation  and  to  promote  co-ordination 
of  movement  are  indicated. 

Locomotor  Ataxy. — Massage  and  exercises  have 
proved  of  undoubted   value  in  improving  the 
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co-ordinating  powers  of  patients  suffering  from 
locomotor  ataxy. 

General  massage  should  be  ordered,  particular 
attention  Vjeing  directed  to  tlie  spine. 

Active  exercises  form  the  most  important 
part  of  the  treatment.  At  first  simple  exercises 
for  the  hands,  arms,  feet  and  legs  in  the  half- 
lying  position  may  be  prescribed.  The  limbs 
are  exercised  singly  at  first,  and  later  bilateral 
movements  are  given.  The  patient  should 
Match  each  movement  at  first  and  try  to  make 
it  as  definite  as  possible.  As  co-ordinating 
power  improves  the  movements  should  be 
carried  out  with  the  eyes  shut  and  variations 
introduced  in  the  exercises  to  make  them  more 
difficult.  The  patient  is  trained  how  to  move 
the  limbs  and  where  to  place  the  weight  of  the 
body  in  rising  from  a  seat  and  in  walking  and 
turning  to  right  or  left.  The  treatment  also 
relieves  lancinating  pains,  heaviness  in  the 
limbs,  numbness  and  other  symptoms. 

Functional  Nerve  Diseases 

Chorea. — Treatment  by  massage  and  gym- 
nastics is  given  for  chorea  in  order  to 
allay  muscular  irritability,  improve  the  tone 
of  the  muscles  and  promote  co-ordination  of 
movement.  General  massage  may  be  ordered 
during  the  acute  stage,  but  should  then  consist 
mainly  of  strokings  in  order  to  soothe  the 
patient.  As  a  rule  it  is  well  to  postpone  the 
treatment  until  the  acute  stage  has  passed. 
Exercises  are  given  to  promote  co-ordinate 
movement.  All  exercises  and  movements  are 
carried  out  slowly,  and  if  the  heart  is  weak  the 
masseuse  should  be  warned  against  giving  any 
exercises  which  are  likely  to  strain  it. 

Paralysis  Agitans. — Massage  and  gymnastics 
dt)  a  great  deal  to  alleviate  the  symptoms  which 
mark  these  cases.  To  obtain  the  best  results 
treatment  should  be  carried  out  twice  daily. 
The  massage  movements  should  be  of  a  soothing 
nature  and  adapted  to  suit  the  differing  con- 
ditions of  the  muscle  groups.  Passive  followed 
by  active  exercises  are  given  to  strengthen  the 
weak  and  stretch  the  contracted  muscles,  thus 
arresting  deformity  and  helping  to  control  the 
tremor.  In  the  intervals  betAveen  each  treat- 
ment the  patient  should  be  directed  to  practise 
the  eorrect  position  of  the  body  and  limbs  in 
standing  and  walking,  and  also  to  control  the 
tremor  by  methodical  exercises  performed  in 
front  of  a  looking-glass  and  by  remaining  still 
for  as  long  as  possible. 

Neurasthenia. — General  massage  is  prescribed 
for  neurastliciiic  patients  usually  as  part  of  the 
Rest  Cure  or  Weir-Mitchell  treatment.  It  is 
employed  in  order  to  improve  the  circulation, 
aid  digestion  and  peristalsis,  and  promote  the 
nutrition  of  the  nerves  and  muscles.  It  should 
be  ordered  once,  and  in  some  cases  twice,  dailv. 


Half-an-hour  is  sufficient  to  begin  with,  and  the 
time  should  be  gradually  increased  to  an  hour. 
I  The  best  time  for  the  morning  application  is 
from  an  hour  and  a  half  to  two  hours  after  the 
patient's  breakfast.  The  second  application 
may  be  given  late  in  the  afternoon,  or  between 
8  and  10  p.m.  if  the  patient  suffers  from 
insomnia.  At  this  later  hour  it  is  usually 
advisable  to  prohibit  abdominal  massage,  as  it 
sometimes  causes  restlessness  when  given  at 
night.  Most  attention  should  then  be  directed 
to  the  limbs  and  back.  The  massage  should 
be  very  gentle  at  first  and  gradually  increased 
in  vigour  and  duration.  Towards  the  end  of 
'  the  treatment  the  massage  applications  ma}-  be 
!  reduced  to  three  in  the  week.  In  these  cases 
it  is  better,  if  possible,  that  the  massage  should 
not  be  carried  out  by  the  nurse  in  charge  of  the 
case,  as  the  daily  visits  of  the  masseuse  cause  a 
pleasant  variety  which  is  good  for  the  patient. 
Neuralgia. — Certain  massage  movements  have 
a  very  soothing  and  satisfactory  effect  when 
applied  along  the  course  of  the  affected 
nerve  or  nerves.  In  addition  the  treatment 
aims  at  improving  the  circulation  in  the  part 
and  removing  products  of  inflammation  which 
may  be  present.  The  masseuse  should  be 
directed  to  give  gentle  massage  at  first  for  fear 
of  a  supervening  neuritis. 

Neuritis.  —  During  the  acute  stage,  marked 
by  severe  pain,  it  is  generally  thought  that 
massage  should  not  be  ordered.  It  may, 
however,  be  used  to  prevent  the  rapid  wasting 
of  the  muscles  ^hich  accompanies  some  forms 
of  neuritis.  In  these  cases  gentle  strokings, 
frictions  and  kneadings  may  be  applied  above 
and  about  the  affected  parts,  the  area  of  the 
inflamed  nerve  being  avoided.  When  the 
acute  stage  has  passed  massage  is  of  the  greatest 
value;  all  the  different  movements  may  then 
be  carried  out  locally  and  along  the  spine  over 
the  origin  of  the  affected  nerve-trunk.  Exer- 
cises should  follow  the  massage. 

Sciatica. — Massage  and  exercises  are  employed 
in  certain  cases  of  sciatica  with,  as  a  rule, 
excellent  results.  The  treatment  should  be  com- 
menced as  soon  as  the  acute  stage  has  passed. 

Lumbago.  —  Massage  is  indicated  here  to 
relieve  the  pain  and  rigidity  in  the  lumbar 
muscles.  Later,  active  exercises  involving  these 
muscles  may  be  prescribed. 

Writers'  Cramp  and  Allied  Neurosis. — Daily 
massage  of  the  whole  arm,  shoulder  and  upper 
part  of  the  spine  may  be  ordered.  The  mani- 
pulations should  be  very  gently  carried  out  at 
first,  and  of  short  duration,  so  as  not  to  tire 
the  patient.  Active  exercises  for  the  muscles 
which  antagonize  those  which  are  affected  are 
given,  as  well  as  passive  movements  to  stretch 
the  latter.  Good  results  are  obtained,  although 
improvement  is  usually  very  gradual. 
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Insomnia. — Massage  for  insomnia  should   be  ' 
given  in  the  evening,  if  possible  at  the  patient's 
usual  bedtime.     The  attention  of  the  masseuse 
should  in  these  cases  be  directed  chiefly  to  the 
back  and  head  of  the  patient,  but  massage  of  the 
limbs,  especially  of  the  legs,  is  usually  necessary 
to  improve  defective  circulation  and  to  allay 
nervous  restlessness.     Should  the  sleeplessness 
be  caused   by  indigestion,  abdominal   massage  , 
should  be  ordered  in  the  morning,  as  massage  of  ! 
this  part  may  have  an  exciting  effect  when  given  ! 
at  night.  L.  D.       | 


PHYSICAL    EXERCISES 

Physical  training  in  the  army  connotes 
two  distinct  ideas,  which,  however,  overlap  to 
a  certain  extent.  The  first  of  these  is  physical 
education  pure  and  simple,  in  other  words, 
instruction  in  the  orderly  use  of  the  limbs  ;  the 
second  is  the  maintenance  of  the  muscular 
apparatus  in  a  state  of  general  fitness,  that 
is,  "  in  training,"  as  this  term  is  popularly  under- 
stood. The  former  of  these  processes  affects 
most  prominently  the  earlier  months  of  the 
recruit's  military  life ;  the  latter  persists  through- 
out the  whole  of  his  colour  service,  and  though 
its  main  primary  intention  is  the  maintenance 
of  "condition,"  it  has  an  important  secondary 
effect  in  the  direction  of  the  higher  education 
of  the  soldier. 

Physical  education  is  carried  out,  as  already 
stated,  during  the  earlier  months  of  the  recruit's 
military  life.  It  consists  in  a  number  of 
attendances  at  the  gymnasium,  varying  some- 
what in  the  different  arms  of  the  service, 
intended  directly  to  teach  the  raw  lad  the 
ordered  use  of  his  limbs.  As  in  the  case  of  [ 
all  other  education,  it  is  merely  a  means  to 
an  end,  a  fact  that  must  be  prominently  kept 
in  mind,  since  gymnastic  instructors  are  very 
apt  to  forget  that  the  gymnasium  is  merely  a 
school,  and  that  its  value  depends  not  merely 
on  the  work  done  in  it,  but  on  the  extent  to 
which  that  work  fits  the  pupil  for  the  real  j 
exercise  of  his  profession  in  after-life. 

We  have  therefore,  as  in  all  education,  to 
consider,  first  the  raw  material,  secondly  the 
finished  article  that  it  is  desired  to  produce, 
and  thirdly  the  means  by  which  the  former  is  | 
to  be  converted  into  the  latter.  ! 

The  finished  article,  in  other  words  the  made 
soldier,  is  practically  the  same  in  all  armies, 
the  branch  of  the  service  being  the  same,  but 
the  raw  material  differs  in  different  nations. 
This  difference  is  partly  the  result  of  varying 
national  character,  and  partly  that  of  different 
methods  of  recruitment.  The  effect  of  the 
former  has  not  been  sufficiently  studied,  but 
that  of  the  latter  is  too  striking  to  be  ignored. 
As  is  well  known,  the  great  armies  of  the  Con- 
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tinent  are  recruited  bj-  a  method  of  universal 
liability  to  service,  tempered  only  by  the  pro- 
portion which  the  yearly  contingent  of  men 
available  bears  to  the  numbers  needed  to 
maintain  the  fighting  strength  of  the  nation 
at  a  proper  level.  In  Germany  the  former  is 
so  much  in  excess  of  the  latter  that  a  certain 
amount  of  selection  can  be  made,  whereas  in 
France  the  opposite  condition  prevails.  In  our 
own  case  and  that  of  the  United  States  of 
America  the  army  is  recruited  purely  by 
voluntary  enlistment.  The  results  are  shown 
not  only  by  a  difference  in  the  nature  of  the 
training  demanded,  but  also  in  the  quality  of 
the  material  that  has  to  be  trained.  Since  the 
nations  of  the  Continent  in  all  cases  draw  very 
heavily,  though  to  a  different  extent,  on  the 
young  male  population,  it  is  necessary  for  them 
to  decrease  the  drain  b}^  limiting  the  length 
of  the  training,  which  in  consequence  becomes 
of  a  more  intensive  character.  In  addition  this 
short  term  of  colour  service  raises  the  age  of 
enlistment,  since  it  is  imperative  that  the 
soldiers  actually  in  the  ranks  at  the  outbreak 
of  war  should  be  fairly  mature.  Thus  we 
see  that  though  the  liability  to  service  begins 
at  an  age  as  low  in  some  cases  as  seventeen  or 
eighteen,  the  contingents  are  not  actually  called 
up  until  twenty  or  twenty-one,  and  in  the  case 
of  Norway  and  Denmark  not  till  twenty- two. 

As  a  result  the  soldier  when  he  commences 
his  course  of  instruction  has  already  reached  the 
less  receptive  years  of  his  life,  which  again 
necessitates  a  more  rigorous  method  of  training. 

On  the  other  hand,  with  voluntary  service 
it  is  necessary  to  take  the  soldier  at  a  compara- 
tively early  age,  before,  that  is,  he  has  settled 
down  in  regular  employment.  If  this  is  not 
done,  the  military  authorities  have  to  compete 
in  the  general  adult  labour  market,  and  to  offer 
in  consequence  higher  wages.  If  the  man  is 
taken  young  he  is  more  receptive,  but  on  the 
other  hand,  as  is  acknowledged  in  the  yearly 
report  of  the  Director-General  of  the  Army 
Medical  Service,  he  is  in  consequence  physically 
immature.  It  is  necessary,  therefore,  to  retain 
him  for  a  longer  period  ^Wth  the  colours  to  ensure 
there  always  being  a  certain  number  of  mature 
soldiers  in  the  ranks.  This  effect  is  enhanced 
in  our  army  by  the  fact  that  so  large  a 
proportion  of  its  numbers  is  constantly  on 
service  beyond  the  seas.  It  is  worth  remember- 
ing, however,  that  under  any  voluntary  system, 
unless  the  State  is  prepared  to  raise  the  pay 
very  considerably,  the  soldier  must  be  caught 
young,  and  therefore  before  he  is  mature;  as 
a  consequence  he  must  be  taken  on  for  a  longer 
period  of  colour  service  than  is  the  case  where 
universal  liability  to  service  is  the  rule.  This 
lengthened  period  of  service  permits  of  a  more 
easily   graduated    system    of    training,    which 
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therefore  need  not  be  nearly  so  intensive  as  ^ 
in  the  short-service  armies,  with  the  further 
advantage  that  the  recruit  is  at  a  more  receptive 
age,  both  pliysically  and  mentally.  The  above 
remarks  must  not  be  taken  as  supplying  any 
arguments  for  or  against  a  voluntary  system 
of  enlistment,  as  compared  with  the  universal 
*  liability  to  service  that  exists  on  the  Continent. 
Such  a  comparison  is  not  only  uncalled  for, 
but  outside  the  scope  of  the  present  article. 
It  is,  however,  essential  to  recognize  the  effect 
produced  by  enlistment  on  the  nature  of  the  raw 
material  that  has  to  be  worked  up  eventuaUy 
into  the  finished  soldier. 

The  British  recruit  is,  therefore,  in  the 
enormous  majority  of  cases  immature,  and, 
since  he  has  not  settled  down  to  regular  employ- 
ment, is,  especially  in  the  case  of  the  older 
recruits,  apt  to  be  ill-nourished.  He  is,  of  | 
course,  free  from  deformity,  and  in  addition 
sound  in  wind  and  limb.  His  general  physical 
condition  may  be  inferred  from  the  Report  of 
the  Director-General,  Army  Medical  Department, 
for  1910,  which  gives  the  following  measure- 
ments as  those  of  the  average  recruit — 

Height 66-3  in.  (168  cm.)    j 

Chest  Measurement  (minimixm)    .  33-4  „  (85  cm.) 

Chest  Measurement  (maximum)    .  35'8  ,,  (91cm.) 

Range  of  Expansion       .         .         .  2-6  .,  (6-6  cm.) 

.^Veight 128-8  lb.  (58  kg.) 

A   good   rough    rule   for   the   estimation    of 
physical  efficiency  is  that  the  chest  measurement 
should  be  about  half  the  height,  and  the  weight 
in   kilogrammes  should   be   equivalent   to   the 
height  in  centimetres  in  excess  of  one  hundred. 
In  the  above  case  Ave  see  that  the  chest  measure-  ! 
ment  bears  a  satisfactory  relation  to  the  height,  ' 
whereas  the  weight  (58  kilogrammes)  is  lower  ; 
than  the  height  in  centimetres  minus  onehundred 
(168-100  =  08).     In    popular    language,    then, 
we  may  say  that  the  average  recruit  possesses 
a  good  framework,  insufficiently  covered,  though 
there  are,  of    course,   many  variations  above 
and  below  the  average. 

In  an  army  recruited  on  a  voluntary  system 
the  quality  of  the  recruit  varies  from  time  to 
time  according  to  the  state  of  the  unskilled 
labour  market,  but  the  variations  are  not  so 
great  as  one  would  a  priori  have  expected. 
The  general  average  remains  very  much  the 
same,  though  the  standards  of  height,  etc., 
may  from  time  to  time  have  to  be  lowered  to 
get  the  total  number  of  recruits  demanded. 
This  affects  only  the  fringes  of  the  mass,  so  to 
speak,  the  great  bulk  of  the  men  are,  and  for 
years  have  been,  very  much  of  the  same  quality. 

Another  effect  of  voluntary  enlistment  is 
to  increase  the  number  of  recruits  drawn  from 
towns  as  compared  with  those  coming  from 
agricultural     districts,     unemployment     being 


always  more  prevalent  amongst  urban  popula- 
tions. Continental  armies,  on  the  other  hand, 
contain  a  greater  percentage  of  country  lads, 
though  in  them  the  increase  of  townsmen,  due 
to  the  gradual  townward  drift  of  the  popula- 
tion, is  also  exercising  an  important  effect. 

The  physical  and  mental  differences  between 
these  two  classes  of  the  population  exercise  an 
important  influence  on  the  course  of  instruction 
that  has  to  be  pursued.  The  town  lad  is,  as 
a  rule,  inferior  from  a  physical  point  of  view, 
since  he  has  been  brought  up  in  less  healthy 
surroundings  than  the  country  lad,  and  has 
had  fewer  opportunities  of  exercise  in  the  fresh 
air.  He  is  as  a  rule  not  so  well  nourished,  a 
defect,  however,  that  a  few  weeks  of  barrack 
life  rapidly  eliminate.  On  the  other  hand,  he 
is  both  mentally  and  physically  more  nimble 
than  the  country-bred  boy,  qualities  which, 
except  in  extreme  cases,  do  more  than  merely 
redress  the  balance  in  his  favour. 

We  now  come  to  the  second  part  of  the  subject, 
namely  the  finished  article  which  it  is  desired  to 
produce  from  the  raw  material  just  described, 
in  other  Avords  the  made  soldier,  of  whom  the 
type  is  the  infantry  private.  The  ultimate  duty 
which  this  man  has  to  perform,  and  for  the 
execution  of  which  his  education  is  intended  to 
fit  him,  is  to  kill,  with  cold  steel  or  witli  bullet, 
his  national  enemies.  He  has  incidentally 
other  duties  to  perform,  such  as  the  custody 
of  government  property  and  warlike  stores, 
appearance  on  ceremonial  occasions,  etc.,  but  his 
real  raison  d'etre  is  as  I  have  just  described  it, 
a  fact  that  instructors,  more  especially  drill 
and  gymnastic  instructors,  are  apt  to  forget. 
It  has  to  be  remembered,  too,  that  this  ultimate 
duty  has  to  be  carried  out  in  competition  Avith 
his  opponent,  Avho  is  similarly  instructed,  and 
who  possesses  identical  intentions,  and  that 
the  thoroughness  of  his  instruction  Avill  be 
treated  by  the  most  searching  of  examina- 
tions. Clearly  since  the  correct  performance 
of  this  duty  has  such  an  important  personal 
and  national  significance  its  real  nature  should 
never  be  lost  sight  of  at  any  stage  of  the 
educational  process.  To  enable  him  to  per- 
form his  duty  efficiently  the  folloAving  physical 
qualifications  are  necessary — 

1.  Free  movement  of  all  the  joints, 

2.  Accurate  co-ordination  of  all  movements, 
so  that  hand  and  foot  and  eye  may  be  trusted 
to  Avork  CA^enlv  together  even  in  moments  of 
excitement  and  after  fatigue  has  set  in. 

3.  Uniform  muscular  dcA^elopment  to  a 
degree  distinctly  aboA^e  that  of  the  a  Average  man. 

These  three  items  include  all  the  prehminary 
education  of  the  soldier;  on  them  must  be 
superadded  his  higher  education,  Adz. — 

4.  The  use  of  the  rifle  in  shooting. 

5.  The  use  of  the  bayonet. 
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6.  The  knowledge  of  the  best  method  of 
surmounting  obstacles,  such  as  high  fences,  walls, 
ditches,  etc.,  when  encumbered  by  the  weight 
of  armament  and  equipment. 

Lastly,  he  must  be  so  "  trained  "  that  he 
shall  be  able  to — 

7.  March  long  distances  carrying  a  dead 
weight  equivalent  to  about  one-third  of  his 
body  weight  ^Wthout  undue  disturbance  of  his 
physiological  economy ;   and^ 

8.  To  cover  short  distances  of,  say,  fifty 
to  one  hundred  yards  at  top  speed,  even  when 
loaded  as  above,  with  the  minimum  amount  of 
cardiac  and  respiratory  derangement.  Here 
"education"  and  "training,"  using  this  latter 
Avord  in  its  strictest  sense,  overlap. 

The  preliminary  education  occupies  naturally 
the  opening  weeks,  or  months,  of  the  recruit's 
life,  and  once  accomplished  need  not  be  re- 
peated. This  stage  corresponds  to  the  learning 
of  the  grammar  of  a  foreign  language.  Once  this 
has  been  taught,  the  mere  use  of  the  language 
is  sufficient  to  keep  the  knowledge  up  to  date. 
The  higher  education  persists  to  the  latest 
moment  of  the  soldier's  colour  service,  since 
here,  as  in  all  other  branches  of  knowledge, 
finality  can  never  be  attained.  It  is  not  neces- 
sary, in  fact  it  is  a  great  mistake,  to  postpone 
the  commencement  of  the  higher  education 
till  the  preliminary  period  has  been  thoroughly 
completed.  Here,  again,  just  as  in  teaching  a 
new  language  it  is  advisable  to  accustom  the  | 
pupil  to  a  colloquial  and  literary  use  of  the  new 
tongue  before  the  details  of  the  grammar  have 
been  thoroughly  mastered,  so  it  is  wise,  m  | 
the  physical  education  of  the  soldier,  to  com- 
mence the  higher  education  before  the  less 
interesting  preliminary  exercises  have  been  com- 
pletely taught.  The  "beginner  is  thus  enabled 
to  see  the  object  for  which  he  is  being  educated, 
and  the  dry  details  of  preliminary  instruction 
are  given  a  meaning  which  they  would  other- 
wise inevitably  lack. 

Preliminary  Education.  As  already  stated, 
the  recruit  is  in  the  great  majority  of  cases 
immature,  and  in  a  considerable  number 
badly  nourished.  Before  beginning  any  severe 
physical  exercise  it  is  above  all  things  necessary 
to  remedy  the  latter  defect,  and  this  takes,  as 
a  rule,  some  weeks.  Since,  at  the  same  time, 
the  lad  is  revaccinated  immediately  after 
enlistment,  it  is  clear  that  for  the  first  fortnight 
no  "  arm  work  "  can  be  done.  It  is,  however, 
quite  possible  during  this  period  to  carry  out 
the  first  two  items  of  the  preliminary  education, 
namely,  the  suppling  of  the  joints  and  the 
co-ordination  of  movements,  and  also  that 
part  of  the  further  education  which  consists 
in  marching.  I  should  personally  be  inclined 
to  make  a  rule  that  no  recruit  should  be  made  j 
to    perform   any  exercise    entailing    "  strain "  . 


for  six  weeks  after  enlistment,  during  which 
period  his  weight  and  physical  development 
generally  should  be  carefully  watched.  It  is 
impossible  to  lay  down  any  definite  rule,  tliough 
the  correspondence  between  the  height  and  the 
weight  already  referred  to  may  be  taken  as  a 
rough  guide.  This  demands  careful  individual 
attention  in  the  case  of  each  recruit  on  the  part 
of  the  medical  officer.  Experience  will  be  a 
better  guide  than  any  actual  measurements ; 
the  latter  are  undoubtedly  useful,  but  too  rigid 
a  reliance  on  them  may  be  misleading.  During 
this  period  the  general  "  training  "  of  the  lad 
should  also  be  watched.  The  best  method  of 
doing  this  is  to  make  him  run  a  short  distance, 
say  one  hundred  yards,  at  a  brisk  pace.  The  pulse 
should  be  counted  immediately  before,  and  again 
immediatelv  after  the  run,  the  difference  noted, 
and  the  time  taken  to  return  to  a  normal  rate 
recorded.  If  the  training  is  doing  good  the 
actual  disturbance  will  diminish,  and  the  return 
to  normal  will  be  more  speedy,  as  time  goes  on. 

At  the  conclusion  of  this  preliminary  period 
it  will  be  necessary  to  go  on  to  the  third  item 
of  the  preliminary  education,  and  at  this  stage 
exercises  tending  to  encourage  muscular  develop- 
ment must  be  undertaken.  These  will  of  course 
entail,  in  some  cases,  a  certain  amount  of  strain, 
and  will  therefore  demand  careful  watching, 
especially  at  first.  There  is  one  rule  by  which 
the  propriety  of  all  such  exercises  may  be 
tested,  and  this  rule  is  equally  applicable  at 
all  stages  of  the  soldier's  physical  education. 

If  any  exercise,  entailing  strain,  is  one  which 
the  soldier  may  conceivably  be  called  on  to 
execute  in  the  performance  of  his  duty  in  the 
field,  then  it  is  a  justifiable  exercise,  no  matter 
how  great  the  strain.  On  the  other  hand,  any 
exercise  which  entails  strain,  and  which  at 
the  same  time  consists  of  movements  which  it 
is  extremely  improbable  that  the  soldier  will 
ever  need  to  perform  in  the  execution  of  his 
duty  in  the  field,  is  unjustifiable,  no  matter 
how  slight  the  strain.  This  last  rule  cuts  out 
a  great  many  exercises  in  the  various  manuals 
which  are  mere  posturing,  without  any  direct 
educational  advantage.  It  is  often  urged  in 
support  of  these  exercises  that,  though  they  are 
not  directly  useful,  still  they  strengthen  certain 
muscles  which  are  concerned  in  the  performance 
of  certain  military  duties.  Thus,  for  instance, 
I  have  heard  the  exercise  called  "span-bending  " 
defended  on  the  ground  that  it  strengthens 
the  muscles  used  in  digging,  a  very  important 
form  of  military  activity.  This  statement  is, 
in  the  first  place,  only  partially  accurate.  The 
exercise  strengthens,  it  is  true,  certain  of  the 
loin  muscles  which  are  used  in  digging,  but  it 
does  not  strengthen  those  of  the  arms  or  legs, 
nor  does  it  harden  the  skin  on  the  palms  of 
the  hands,  factors  which  are  of  equally  great 
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importance.  In  addition  to  this  fault,  liowever, 
the  argument  is  essentially  based  on  a  fallacy. 
It  cannot  be  too  strongly  emphasized  that  the 
only  way  to  learn  to  do  a  certain  exercise  is 
to  do  it/and  tlic  only  Avay  to  learn  to  do  it  well 
is  to  go  on  doing  it.  A  man  who  actually  digs 
exercises  and  trains,  perforce,  all  the  muscles 
concerned  in  that  process,  and  it  is  only  neces- 
sary to  make  the  exercise  harder,  and  the  lift 
of  the  load  greater,  to  attain  to  the  utmost 
pitch  of  excellence  of  which  the  individual  is 
capable.  The  performance  of  any  complicated 
series  of  movements  demands  a  most  careful 
adjustment  and  co-ordination  of  antagonistic 
groups  of  muscles,  and  until  this  system  of 
co-ordination  has  been  thoroughly  established 
there  will  always  be  a  certain  loss  of  power. 
Perfect  economy  of  energy  can  only  be  achieved 
by  practice.  It  cannot  be  attained  by  any 
indirect  method  of  instruction,  and  the  too 
prolonged  practice  of  such  indirectly  useful 
movements  will  tend,  as  a  matter  of  fact,  to 
lead  to  waste  of  energy. 

In  this  connection  reference  may  be  made  to 
a  class  of  exercises  much  practised  in  some 
systems  of  gymnastics  commonly  called  breath- 
ing exercises.  In  the  simplest  of  these  the  pupil 
is  merely  told  to  "  breathe  in  "  "  until  the  chest 
is  fully  expanded,"  and  then  to  "  breathe  out  " 
quietly  and  steadily.  The  Model  Course  of 
Physical  Exercises  further  lays  down  that  this 
sliould  bo  done  about  ten  times  at  least  twice 
dail3%  and  "  after  it  has  been  thoroughly 
acquired  it  can  be  combined  with  slow  arm 
movements,  which  bring  into  play  the  auxiliary 
muscles  of  respiration."  They  are  prescribed 
tf)  be  taken  at  "  the  end  of  a  physical  training 
lesson,  in  order  to  prepare  for  rest,  and  also 
to  aid  in  the  elimination  of  the  carbonic  acid 
accunuilated  by  the  repeated  contractions 
of  the  muscles  during  the  lesson." 

Instruction  in  any  movement,  or  series  of 
movements,  is  only  necessary  A\hen  these  have 
either  never  been  performed  before  or  have 
been  improperly  performed.  The  series  of 
movements  constituting  respiration  have  pre- 
sumably been  performed  by  the  recruit,  on  an 
average,  fifteen  times  a  minute  since  the 
moment  of  his  birth,  and  efficiently  to  this  extent 
at  least,  that  after  eighteen  to  nineteen  years  of 
the  practice  he  is  still  sound  in  wind  and  limb. 
Clearly  he  must  in  that  time  have  acquired 
the  art  of  furnishing  the  amount  of  oxygen 
necessary  for  tlie  due  performance  of  such  acts 
as  his  mode  of  life,  very  rarely  indeed  a  sedent- 
ary one,  has  demanded  of  him.  It  may, 
indeed,  be  urged  tliat  he  has  not  been  in  the 
habit  of  using  his  lungs  to  their  fullest  capacity, 
though  this  again  is  only  true  of  bo^s  who  do 
not  take  part  in  the  ordinary  games  of  childhood 
and  youth ;  and,  since  the  average  expansion  of 


his  chest  is  equivalent  to  an  increase  in  circum- 
ference of  two  inches,  it  may  be  gathered  that 
he  has  made,  in  the  great  majority  of  cases, 
a  sufficient  use  of  his  pulmonary  tissue.  Even 
supposing  he  has  not  done  so  the  real  remedy 
is  not  to  cause  him  to  go  through  a  series  of 
artificial  movements,  but  to  bring  into  play 
the  normal  stimulus  to  increased  respiration, 
in  other  words,  to  increase  the  partial  pressure 
of  carbonic  acid  in  his  pulmonary  alveoli. 
This  can  be  done  very  simply  by  the  practice 
of  graduated  "  runs  "  of  such  length,  and  at 
such  a  pace,  as  to  produce  slight  breathlessness. 
In  this  condition  he  will  perforce  expand  his 
lungs  to  the  extent  necessary  to  produce  satis- 
factory^ aeration,  and  in  fact  no  hindrance, 
short  of  actual  constriction  of  the  trachea  or 
compression  of  the  chest  walls,  will  prevent 
his  doing  so.  There  is,  then,  no  reason  why 
the  healthy  young  adult  of  the  human  race 
should  be  treated  in  any  way  differently,  in 
this  respect,  from  the  corresponding  member 
of  the  equine  genus.  A  young  hunter  is  not 
put  through  a  course  of  gymnastics  in  the  stable 
yard  to  fit  him  for  the  extreme  strain  that 
will  be  put  on  his  respiratory  apparatus  in 
crossing  country.  He  is  taken  out,  and  ridden 
gradually  farther  and  faster  until  the  desired 
condition  of  "  training  "  is  produced.  Similarly 
the  young  soldier  does  not  need  to  be  put  through 
a  series  of  exercises  in  the  gymnasium  or  the 
barrack  j^ard  to  improve  his  breathing.  A  smart 
double  on  the  flat  or  across  country,  beginning 
Avith  short  distances  and  graduallj^  increasing 
both  the  pace  and  the  length  of  the  run,  is  not 
only  more  logical,  but  infinitely  more  efficacious 
in  producing  the  desired  result.  It  may  be 
well  to  refer  to  the  last  fallacy  contained  in  the 
argument  adduced  in  support  of  these  exercises 
in  the  model  course,  namely,  the  necessity  of 
eliminating  carbonic  acid  that  has  accumulated 
in  the  course  of  gymnastic  work.  As  already 
stated,  the  natural  reflex  to  which  deep  breathing 
or  hyperpnoea  originates  from  the  very  partial 
accumulation  of  this  particular  gas  in  the  lungs, 
and  if  this  be  lowered  beloAv  a  certain  level  cessa- 
tion of  breathing  will  occur.  It  is  quite  possible 
to  produce  this  condition  of  apnoea  by  taking- 
even  less  than  ten  deep  breaths  in  succession 
(the  luimber  fixed  approximately  by  the  inter- 
departmental committee)  when  the  conditions 
of  the  pulmonary  exchange  are  such  as  not  to 
necessitate  that  degree  of  ventilation,  and  it 
is  quite  possible  to  carry  this  process  to  a  dan- 
gerous extent.  Breathing  exercises,  such  as 
described,  are  unnecessary  in  the  healthy,  and 
in  the  delicate  they  may  have  serious  ill  eft'ects 
if  not  most  carefully  supervised.  They  have 
very  wisely  been  omitted  from  the  War  Office 
Manual  of  Physical  Training  in  the  present 
edition. 
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The  Position  of  Attention.  One  of  the  most 
important  parts  of  the  prehminary  education  of 
the  recruit  is  that  which  teaches  him  to  assume 
a  correct  position  of  "  attention."  The  best 
definition  of  this  position  is  contained  in 
its  name.  It  should  be  a  position  in  which 
immediate  attention  can  be  paid  to  any  order, 
and  the  necessary  movement  carried  out  Avith- 
out  its  being  necessary  to  undo  any  previous 
muscular  contraction.  Clearly  the  posture 
must  be  an  erect  one,  and  the  feet  must  be  close 
together.  If  this  latter  be  not  the  case  the 
soldier  cannot  step  off  smartly  and  at  once 
on  receiving  the  word  of  command.  It  must 
be  a  position  demanding  the  minimum  of  strain 
for  its  maintenance,  therefore  there  must  be  no 
thrusting  forward  of  the  chest  in  a  position  of 
fixed  inspiraj:ion,  no  bracing  back  of  the  knees, 
no  throwing  the  weight  of  the  body  on  the  fore- 
part of  the  foot,  as  in  the  older  drill  books. 
In  our  present  manual  the  position  is  well 
described,  and  indeed  conforms  to  the  natural 
erect  posture  of  the  well-built  healthy  young 
man.  A  certain  amount  of  muscular  strain 
is  inevitable,  since  the  body  is  constructed  of 
a  series  of  segments,  all  of  which  are  asymmet- 
trically  constructed  in  the  sagittal  plane,  and 
each  of  which  has  its  own  special  centre  of 
gravity  and  its  own  basis  of  support  on  the 
segment  immediately  below. 

In  the  simplest  form  we  may  consider  the 
body  as  consisting  of  a  dead  weight  (trunk, 
head  and  arms)  resting  at  the  hip  joint  on 
supports  (the  legs  and  feet).  The  head  rests 
on  the  trunk  with  its  centre  of  gravity  slightly 
in  front  of  its  base  of  support  (the  atlanto- 
occipital  joint),  and  has  a  natural  tendency  to 
fall  forward,  which,  however,  is  easily  counter- 
acted by  the  tonic  contraction  of  the  muscles 
at  the  back  of  the  neck.  If  the  arms  are 
allowed  to  hang  easily  from  the  shoulder  their 
centre  of  gravity  is  practically  transferred  to 
the  trunk,  and  the  combinecl  centre  of  the 
"  dead  weight  "  is  then  slightly  behind  the 
line  joining  the  two  hip  joints,  the  bases  of 
support.  The  whole  of  this  weight,  therefore, 
tends  to  fall  backward,  and  this  tendency  is 
checked  by  the  psoas  and  iliacus  muscles  and 
the  tensor  jascioe  femoris.  Here  again,  hoAvever, 
the  length  of  the  lever  concerned  is  so  small  (only 
a  quarter  of  an  inch)  that  these  powerful  muscles 
are  not  seriously  involved.  Passing  down, 
we  find  that  the  supports  are  themselves 
jointed  at  the  knee  and  ankle.  The  centre  of 
gravity  of  the  body  above  the  knee  lies  farther 
forward  in  the  sagittal  plane  than  the  point 
at  which  that  plane  is  intersected  by  a  line 
joining  the  points  where  the  femora  bear  on  the 
tibise.  The  distance  is  about  half  an  inch,  and 
the  tendency  to  pitch  forward  has  to  be  checked 
by  the  crucial  ligaments,  assisted  to  a  slight 


degree  by  the  calf  muscles.  It  is  important 
here  to  note  that  the  quadriceps  extensor  is 
not  concerned  in  the  maintenance  of  the  natural 
erect  posture.  In  the  old  position  of  "atten- 
tion," in  which  it  was  directed  that  knees 
should  be  well  braced  back,  this  rule  was  trans- 
gressed. The  anterior  of  the  thigh  should  feel 
soft  and  relaxed  in  the  modern  position  of 
attention.  Since  the  quadriceps  extensor  is  one 
of  the  most  important  "  marching  "  muscles,  it 
is  easy  to  understand  how  important  it  is  that 
it  should  be  spared  the  strain  of  continuous 
contraction  when  the  man  is  standing  on  parade. 
The  weight  of  the  entire  body  above  the  ankle 
falls  well  in  front  of  that  joint,  and  it  is  here  that 
the  chief  muscular  strain  is  involved.  The 
soleus  muscle  is  in  a  constant  condition  of 
contraction  as  long  as  the  erect  position  is 
maintained.  It  is  increased  if  the  weight  is 
thrown  unduly  forward,  as  in  the  old  position 
of  "attention,"  and  not  supported  evenly 
between  the  forepart  of  the  feet  and  the  heels, 
as  in  the  new  regulation. 

The  preliminary  education  of  the  recruit  has 
chiefly  to  be  directed,  in  the  case  of  the  country 
lad,  to  the  improvement  of  co-ordination  and 
making  the  joints  pliant.  The  ordinary  lad  from 
a  rural  district  is  in  the  habit  of  keeping  all 
his  joints  in  a  state  of  semi-flexion,  especially 
those  of  the  lower  limbs.  The  town  lad  is 
deficient  in  muscle,  and  in  his  case,  after  a 
week  or  two  of  barrack  messing,  much  less 
actual  teaching  has  to  be  done.  In  both 
classes,  however,  it  is  necessary  to  teach  the 
recruit  to  carry  out  orders  promptly  to  the 
word  of  command,  a  very  important  item  in 
the  elementary  education  of  the  soldier. 

The  higher  education  of  the  soldier  consists 
in  teaching  him  to  use  his  weapons,  and  to 
convey  himself  and  them  along  the  road  or 
across  country.  The  use  of  the  rifle  is 
carried  out  on  the  range,  and  therefore  is  not 
usually  included  under  the  heading  of  physical 
education,  though  as  a  matter  of  fact  it  is  so. 
The  use  of  the  bayonet  is  one  of  the  most 
highly  specialized  departments  of  physical 
training  and  its  discussion  would  carry  us 
beyond  the  scope  of  this  article.  The  most 
important  of  all  branches  of  the  higher  physical 
education  of  the  soldier  are  marching  and  the 
surmounting  of  obstacles.  The  former  is  the 
first  in  logic  and  in  importance.  On  the  proper 
knowledge  of  how  to  march,  carrying  a  heavy 
load  equivalent  to  at  least  one-third  of  his 
body  weight,  the  whole  value  of  the  infantry 
soldier  depends.  An  army  which  cannot  march 
is  unfit  for  all  aggressive  movements,  and  is 
perforce  confined  to  a  defensive  role,  in  other 
words  to  ultimate  defeat.  Marching  can  only 
be  taught  on  the  road.  No  amount  of  training 
in  a  gj-mnasium  can  teach  a  man  hoAv  to  walk, 


SPECIAL  FORMS   OF  TREATIVIENT 


1350      SYSTEMS   OF  PHYSICAL  EDUCATION 


much  less  Iioav  to  march,  which  entails  a  far 
more  severe  exertion.  Marching  in  a  progres- 
sive manner  is  the  only  way  in  which  the  art 
of  marching  can  be  learnt. 

On  the  other  hand,  the  overcoming  of 
obstacles  can,  partially  at  least,  be  taught  in 
the  gymnasium,  and  the  higher  education  of 
the  soldier  inside  this  building  should  be 
directed  mainly  to  this  end.  The  use  of  the 
horizontal  and  parallel  bars  and  other  apparatus 
is  of  importance  only  in  as  far  as  it  assists  in 
this,  and  pi'actice  on  these  should  be  carried 
even  to  the  extreme  of  vaulting  and  "  pulling 
up  "  in  full  fighting  order.  What  may  be  termed 
"  ornamental  work,"  even,  is  justifiable  with 
these  pieces  of  apparatus,  since  it  encourages 
emulation  and  is  interesting.  Care  must  be 
taken  to  avoid  injury  in  the  case  of  the  more 
clumsy,  but  this  must  consist  more  in  affording 
assistance  and  support,  and  in  careful  pro- 
gressive training,  than  in  absolute  exclusion 
of  any  particular  feat.  The  conclusion  of  this 
part  of  the'  course,  if  indeed  it  is  permissible 
to  predicate  finality  of  a  s^^stem  that  can  never 
really  come  to  a  real  end,  must  be  carried  out 
in  the  open  "  across  country."  The  finished 
infantry  soldier  should  be  able,  in  the  Great 
Duke's  words,  to  "go  anyAvhere  and  do  any- 
thing," however  rough  the  ground,  even  when 
encumbered  with  his  arms  and  ammunition, 
with  the  minimum  of  cardiac  and  respiratory 
distress  possible. 

^Marching  and  the  overcoming  of  obstacles  do 
not,  however,  satisfy  all  the  demands  that  may 
be  made  on  the  soldier.  After  all,  the  ultimate 
conclusion  of  his  training  is  "  fighting  capacity." 
Tiie  chief  characteristic  of  this  is  personal 
emulation,  since  success  is  dependent  on  personal 
superiority  over  an  antagonist.  This  can  be 
taught  best  by  boxing  or  single-stick  fighting, 
though  the  personal  element  enters  also  into 
all  games  of  a  competitive  nature,  such  as 
football,  hockey,  etc. 

I  have  said  nothing  so  far  about  any  system 
of  physical  education.  Such  systems  exist, 
however,  and  have  a  very  definite  value.  At 
the  outset  I  compared  physical  education  to 
the  learning  of  a  new  language,  and  just  as 
in  all  new  languages  a  new  grammar  and  a 
new  vocabular}'  have  to  be  learnt,  so  also  in 
physical  education.  Here  the  vocabulary  is 
represented  by  muscular  contractions,  and  the 
grammar  by  certain  set  exercises  grouping 
these  together  in  the  form  of  ordered  move- 
ments. It  is  to  be  noted  in  the  first  place  that 
the  vocabulary  is  not  new,  especially  in  the  case 
of  young  healthy  adult  males.  It  is,  however, 
limited  in  many  cases,  and  needs  to  be  extended. 
Neither,  again,  is  the  grammar  quite  ne^-, 
though  here  the  limitation  is  more  marked 
than   in  the   previous   case.     In  other  \\ords. 


the  recruit  has  not  as  a  rule  used  fully  all  the 
muscles  of  his  limbs,  and,  when  using  them, 
the  movements  which  he  has  made  have  been 
rude  and  ill  controlled. 

The  necessity  of  a  system  will  depend  to  a 
great  extent  on  the  use  that  the  recruit  has  made, 
prior  to  enlistment,  of  ordered  movements.  In 
some  cases  a  great  deal  of  teaching  is  needed, 
in  others  it  is  only  necessary  to  add  a  few 
finishing  touches. 

It  is  to  be  noted  that  all  formal  systems  are 
of  continental  origin,  for  instance,  those  of 
France,  Sweden  and  Germany.  There  is  no 
indigenous  British  system  of  physical  education, 
though  foreign  systems  have  been  widely 
adopted.  The  reason  of  this  is  important.  In 
Great  Britain,  as  the  result  to  a  great  extent 
I  of  our  national  customs,  the  practice  of  games 
and  athletics  has  been  common  to  all  classes, 
not  limited  mereh^  to  those  at  the  richer  or 
more  aristocratic  end  of  the  social  scale.  The 
physical  education  of  the  nation  has  been 
carried  out  on  everj^  village  green,  where  the 
young  squire  and  the  village  butcher  played 
cricket  or  football  together.  The  recruit  of 
the  eighteenth  and  earlj^  nineteenth  century  did 
not  need  phj^sical  education  in  the  sense  of 
having  to  enlarge  his  vocabulary  of  movements, 
and  the  grammar  was  taught  him  on  the  drill 
ground,  where  he  was  instructed  to  arrange 
the  constituent  movements  in  an  ordered 
sequence.  Amongst  the  continental  nations 
this  was  not  the  case,  and  when  universal 
service  was  introduced,  and  it  became  necessary 
to  draw  more  largely  than  before  on  urban 
populations  for  recruits,  some  artificial  system 
of  phj'-sical  education  had  perforce  to  be  intro- 
duced to  teach  the  masses  of  the  population 
the  ordered  use  of  the  limbs.  In  our  country 
the  gradual  town-ward  drift  of  the  population 
has  had,  though  to  a  much  less  extent,  a  similar 
effect,  but  at  the  same  time  such  a  formal 
system  is  distinctly  opposed  to  the  national 
genius. 

In  our  army  we  have  adopted  the  Swedish 
system,  and  I  think  Avisely.  As  a  method  of 
teaching  the  grammar  of  movement  it  is  excel- 
lent if  carefully  watched,  its  greatest  defect 
being  that  a  lazy  recruit  can  go  through  his 
exercises  without  any  real  purposeful  muscular 
contraction.  On  the  other  hand,  the  exercises 
are  free  from  all  danger  of  inflicting  strain, 
except  in  a  very  few  cases.  As  a  system,  then, 
I  consider  the  S\\'edish  the  most  suitable  for 
military  purposes,  up  to  a  certain  point.  It 
must  be  remembered  that  man  may  learn 
grammar  for  years  and  yet  not  be  able  to  use 
the  language  concerned  fluently  in  debate  or 
conversation.  In  the  same  manner  a  man  may 
work  for  years  in  the  gymnasium  and  still  be 
helpless  as  a  soldier  when  it  comes  to  a  long 
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march,  a  long-range-fire  fight,  or  a  desperate 
bayonet  charge.  The  only  system  which  can 
help  towards  the  higher  education,  and  give  him 
the  nimble  use  of  his  muscles,  is  the  British 
system  of  games.  It  is  interesting  to  note  that 
in  the  continental  training  manuals  games  are 
taught  as  an  actual  part  of  the  training,  and 
the  tendency  in  this  direction  is  distinctly 
growing.  It  is  fortunately  unnecessary  for  us 
to  include  in  our  manual  a  series  of  rules  for 
the  game  of  association  football,  illustrated  by 
appropriate  diagrams,  showing  how  the  men 
should  be  placed  in  the  field,  as  is  done  in  the 
last  edition  of  the  German  manual.  The 
knowledge  of  games  is  fortunately  sufficiently 
widespread  amongst  all  classes  of  the  popula- 
tion for  such  elementary  instruction  to  be 
unnecessary. 

Conclusions.  The  physical  education  of  the 
British  soldier  should  begin  with  the  simpler 
movements  of  the  Swedish  system,  contained 
in  the  official  manual,  supplemented  by  short 
and  easy  marches,  and,  after  a  fortnight,  say, 
by  short  runs,  carried  to  an  extent  sufficient 
merely  to  cause  slight  dyspnoea.  The  move- 
ments may  be  made  more  complicated,  all  strain 
being  still  avoided,  and  the  marches  and  runs 
lengthened,  until,  at  the  end  of  six  weeks, 
hard  work  may  be  begun.  The  most  important 
line  now  to  be  followed  is  that  which  leads  to 
the  surmounting  of  obstacles,  in  which  the 
preliminary  teaching  consists  in  vaulting,  pulling 
up  on  to  the  high  bar,  balance  exercises,  etc. 

The  marching  should  be  still  continued,  sorge 
shght,  but  gradually  increasing,  weight  being 
placed  on  the  men.  Running  should  now  be 
practised  across  countr}-,  suitable  obstacles  being 
chosen.  All  racing  should  be  strictly  avoided. 
Boxing,  single-stick  and  quarter-stafi  play 
can  also  be  commenced,  every  formal  lesson 
being  followed  by  a  few  minutes  of  loose  play. 
Bayonet  fighting  should  come  in  rather  later. 
The  eventual  test  of  proficiency  should  be  the 
accomplishment  of  a  fair  march,  in  heavy 
marching  order,  followed  by  an  attack  over 
moderately  rough  ground,  carried  out  against 
natural  targets  with  ball  cartridge. 

All  through  the  course  it  should  be  kept  in 
mind  that  the  soldier  is  intended  to  be  an 
athlete,  not  a  gymnast,  and,  moreover,  an 
athlete  whose  physical  activities  should  be 
such  as  to  make  him  a  reliable  lethal  instrument 
in  the  hands  of  his  commander.  C.  H.  M. 


HYDROPATHIC   TREATMENT 

Although   in    most    of  the  sanatoria   which 
go   under    the    name    of     hydropathics    treat-  i 
ment    is    by  no   means    restricted    to  the  use 
of  pure   hydropathy,  but  includes  the   use  of  ! 


massage   and    electricity,   hydrotherapy   alone 
will  be  dealt  with  in  this  article. 

So  far  as  hydrotherapy  itself  is  concerned 
it  is  very  needful  for  the  medical  man  employing 
it  to  be  in  some  degree  conversant  with  the 
physical  and  chemical  qualities  of  water. 

Much  of  the  value  of  water  as  a  therapeutic 
agent  is  dependent  on  its  remarkable  flexibility. 
It  may  be  applied  as  a  solid  or  a  liquid  or  in 
the  vaporous  state.  It  may  be  used  cold  or 
hot,  up  to  120°  or  even  125°  F.,  as  pure  spring 
water  or  with  naturally  existent  or  artificially 
added  mineral  constituents.  It  may  be  natur- 
ally gaseous  or  aerated  to  a  high  degree — 
artificially — by  means  of  COo.  It  may  be 
applied  merely  under  ordinary  atmospheric 
pressure  or  under  greatly  increased  pressure 
of  artificial  origin  and  to  such  a  degree  that 
if  delivered  through  a  narrow  orifice  a  blister 
may  be  raised  on  the  patient's  skin. 

No  method  of  treatment  is  so  old-established 
as  that  by  water,  a.nd  none  is  so  universally 
employed  either  by  civilized  or  barbaric  races. 
The  pure  hydropathist  makes  no  demand  on 
nature  for  specially  mineralized  springs — he 
has  his  "plant"  wherever  a  water  supply  of 
any  magnitude  exists,  and  it  is  by  this  univer- 
sality and  ease  of  application  that  hydropathy 
makes  special  appeal  to  the  medical  practi- 
tioner, as  compared  with  balneology  which  may 
only  be  employed  where  specially  mineralized 
springs  exist. 

Many  practising  physicians  who  would  be 
indignant  were  they  termed  "  hydropaths  " 
are  unconsciously  so.  Where  can  be  found 
a  more  efficacious  haemostatic  for  profuse 
uterine  haemorrhage  than  hot  water  ?  Are 
not  such  remedies  as  a  hot  bath  in  convulsions 
of  childhood,  cold  sponging  in  fevers  and  cold 
water  enemata  daily,  nay  hourly,  employed  ? 

Let  us  now  consider  as  briefly  as  possible 
some  of  the  elementary  principles  governing 
the  application  of  water  as  a  curative  agent. 

In  man,  as  in  all  warm-blooded  animals, 
two  factors  tend  to  maintain  a  constant  bodily 
temperature. 

1.  Physical  regulation,  causing  greater  or  less 
heat  loss.  2.  Chemical  regulation,  dependent 
on  metabolic  changes  lessening  or  increasing 
heat  production. 

The  chief  seat  of  physical  regulation  is  the 
skin,  which  has  been  well  described  as  the 
largest  gland  of  the  body.  For  all  intents  and 
purposes  it  consists  in  a  secondary  hypersemia 
following  on  a  cold  application,  or  more  accur- 
ately on  the  withdrawal  of  the  cold,  known  as 
the  reaction. 

On  the  occurrence  and  degree  of  the  reaction 
depends  very  largely  the  therapeutic  efficacy 
of  a  water  application.  It  may  be  enhanced 
in  various  ways,  as,  for  instance,  by  the  previous 
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application  of  heat — to  cold — by  the  use  of 
massage  or  friction,  such  as  mitten-rubbing, 
or  by  the  addition  of  brine  or  carbonic  acid 
gas  to  a  bath. 

When  using  cold  baths,  or  indeed  any  bath 
at  all  the  temperature  of  which  differs  markedly 
from  the  skin  temperature,  it  is  absolutely 
necessary  to  bring  on  an  adequate  reaction. 

SpeaMng  generally,  if  benefit  is  being  derived 
the  skin  of  any  patient  reacts  better  at  the 
end  of  a  course  of  baths  than  at  the  beginning. 
It  usually  acquires  the  faculty  of  reacting. 

It  has  been  shown  by  Winternitz  that  the 
clothing  forms  a  sort  of  thermal  zone  around  the 
body,  the  temperature  of  which  is,  normally, 
about  89-5°  F.  (32°  C).  It  follows  as  a  natural 
consequence  that,  if  any  reaction  is  to  take 
place,  the  bath  or  hydropathic  application  must 
be  some  degrees  above  or  below  89-o°  F.  An 
application  only  five  degrees  above  or  below 
will  induce  a  reaction  if  applied  together  with 
friction,  or  if  the  water  be  under  pressure,  as 
in  a  douche. 

Plunge  a  man  into  cold  water  at  50°  F., 
and  he  will  shiver,  catch  his  breath  and  then 
take  deep  inspirations.  The  skin  wiW  show 
pallor  and  even  the  phenomenon  known  as 
■■goose-skin."  In  a  few  moments,  however, 
he  will  feel  a  very  comforting  glow  of  heat, 
and,  in  a  measure,  the  degree  and  rapidity  of 
onset  of  this  glow  depends  on  the  bodily  health. 
Sooner  or  later  this  is  a  sine  qua  non  if  baths  are 
to  be  taken  with  benefit,  or,  indeed,  freedom 
from  harm.  In  some  people  this  reaction 
occurs  over-early,  is  brief  and  evanescent  in 
character,  being  followed  by  fresh  shivering. 
In  such  cases  only  with  the  help  of  previously 
applied  heat  or  the  use  of  friction  and  massage 
can  baths  be  safely  continued.  Generally 
speaking,  in  feeble  folk  the  reaction  is  delayed. 
We  may  summarize  the  principles  governing 
reaction,  as  laid  down  by  Winternitz,  as  follows — 
The  secondary  gloiv,  or  warming  of  the  body, 
is  the  surest  sign  and  most  marked  sj^mptom 
of  reaction,  and  is  recognized  specially  in  altera- 
tion of  innervation,  circulation  and  metaboUsm, 
dependent  on  the  following  factors — 

1.  The  absolute  amount  of  heat  loss.  The 
colder  the  application  the  greater  the  reaction, 
in  a  measure. 

2.  The  more  rapid  the  loss  of  heat  the  quicker 
the  onset  of  the  secondary  glow. 

3.  Protracted  gradual  heat  loss  is  folloAved 
by  slow  and  moderate  reactive  increase  of 
temperature. 

4.  The  quickest  and  best  reactions  are 
obtained  b\-  the  brief  use  of  cold  applications 
on  a  patient  who  is  hot. 

5.  A  combination  of  cold  with  mechanical 
stimulus  leads  to  a  pronounced  reaction. 

6.  The  natural  reaction  is  increased  if  the 


patient  works  or  does  exercises  of  some  sort 
after  a  bath,  while  rest  mil  lessen  the  reaction 
and  make  it  slower. 

7.  The  internal  use  of  alcoholic  or  other 
stimulants  promotes  reaction,  which  demon- 
strates the  soundness  of  the  administration  of 
a  hot  alcoholic  drink  after  a  wetting. 

8.  The  reaction  wall  vary  in  direct  propor- 
tion to  the  extent  and  intensity  of  the  thermic 
stimulus  to  the  patient's  nerves,  or  to  the 
extent  to  which  his  thermogenic  centres  are 
excited. 

The  chemical  effect,  or  the  action  of  baths  on 
metabolism. 

The  lower  the  temperature  of  the  bath  or 
application,  the  more  vigorously  does  the 
heat  production  in  the  body  or  the  heat 
loss  proceed.  Most  of  the  heat  is  lost  in  the 
first  minute  of  the  bath,  and  the  amount  then 
graduall}^  decreases  to  a  constant. 

If  no  reaction  takes  place  the  heat  loss  by 
radiation,  conduction  and  evaporation  con- 
tinues to  increase  even  after  the  bath,  while 
the  heat  production  is  lessened  also. 

If  there  be  a  proper  reaction  the  loss  by 
radiation  and  conduction  is  scarcely  noticeable, 
and  that  due  to  evaporation  is  much  larger. 
Short  cold  douches  and  baths  increase  the 
energy  and  fitness  of  the  bather.  The  heat 
loss  is  really  small,  and  there  is  a  marked  increase 
in  the  metabolic  changes  of  the  body  due  to 
the  movements  partly  set  up  by  the  bath. 
The  heat  produced  by  muscular  activity  thus 
counteracts  very  largely  any  cooling  effect. 
There  is,  however,  no  instrumental  or  accurate 
method  of  estimating  the  measure  of  increased 
metabolism. 

Shivering,  and  the  active  movements  of  the 

muscles  involved,  must  be  looked  upon  as  a 

protective  agent  against  cold.     The  tonic  effect 

of  such  cold    baths  is    not  only  seen    in  the 

patient's    muscles,  but    often    in    the    central 

nervous  system,  and  is  evidenced  by  improved 

will-power  and  morale  of  the  patient. 

I       After  cold   baths   albuminuria  is   met  with 

I  in    some   individuals,    who  are  disposed  to  it, 

,  especially  in  adolescence  (cyclic  albuminuria). 

Technique  of  Baths,  etc.     Current  terms  for 

temperatures  commonly  employed : — Very  hot, 

or  hot  as  can  be  borne,  115-125°  F.  (over  46°  C). 

Hot,  100-103°  F.  (37-40°  C).     Warm,  90-93°  F. 

(32-34°  C).   Tepid,  70-80°  F.  (21-27°  C).   Cool 

59-64°  F.  (15-18°  C).   Cold,  40-50°  F.  (4-5-10° 

C).     Very  cold,  25-30°  F.  (  -  4  to  -  1°  C). 

The  Foot  Bath.  The  foot  bath  is  one  of  the 
most  valuable  and  frequently  used  simple 
hydropathic  procedures.  Hot  (110-112°  F.), 
it  is  useful  in  the  early  stages  of  coryza  and 
for  any  congestive  headache.  Duration  ten  to 
fifteen  minutes.  Cold  (40-50°  F,),  useful  in 
;  insomnia  from  poor  circulation  and  cold  feet. 
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The  effect  enhanced  by  brisk  friction  with  the 
hands  or  rough  towel.  Duration  two  to  three 
minutes. 

A  tub,  pail  or  ordinary  wash-hand  basin 
and  a  few  gallons  of  water  are  all  that  is  neces- 
sary ;  the  depth  of  the  water  for  the  hot  bath 
should  be  eight  to  ten  inches.  By  the  use  of 
it  the  pain  of  an  ankle  sprain  is  lessened  and 
the  part  made  more  amenable  to  massage. 

Mustard  Foot  Bath.  The  effect  of  the  hot 
bath  is  enhanced  if  a  breakfast-cupful  of 
mustard  bran  be  added  and  stirred  well  into 
the  water. 

The  Sitz  Bath.  A  specially  constructed  and 
fitted-in  sitz  bath  is  preferable  but  by  no 
means  necessary.  The  ordinary  domestic  hip 
bath  will  suffice  in  an  emergency.  The  patient 
sits  in  the  water  with  his  thighs  resting  against 
the  lower  part  of  the  abdomen — knees  and  legs, 
etc.,  warmed  by  a  blanket  covering — but  it  is 
preferable  to  have  the  feet  in  a  foot  bath  or  on 
a  hot  water  bottle. 

A  damp  cold  cloth  envelops  the  patient's  head. 

The  hot  hath  should  commence  at  104°  F. 
and  gradually  be  raised  in  temperature  to 
115°  F.  By  its  means  the  blood  is  strongly 
diverted  from  the  abdominal  viscera,  the  pulse 
quickened  and  the  blood  pressure  lowered. 
Duration  fifteen  to  twenty  minutes.  The 
temperature  must  be  maintained  by  adding 
hot  water  gradually. 

This  bath  is  useful  in  delayed  and  painful 
menstruation,  in  most  painful  abdominal  con- 
ditions, and  relieves  spasmodic  retention  of 
urine  and  tenesmus. 

The  Cold  Sitz  Bath  (45-50°  F.).  A  tonic 
measure  specially  useful  in  constipation,  along 
with  spouting  or  pouring  of  cold  water  against 
the  abdomen.  It  is  also  useful  in  amenorrhoea, 
in  piles,  perimetritis  and  impotence. 

These  cold  baths  must  be  avoided  if  there 
is  any  cystitis  or  tendency  to  it ;  seminal 
emissions  are  often  aggravated  by  them, 
though  they  are  frequently  prescribed  to  patients 
so  afflicted.  A  very  brief  dipping  sitz  bath 
(at  50°  F.)  is  very  grateful  and  stimulating  in 
the  mornings  to  women  who  have  been  subject 
to  chronic  metritis,  menorrhagia  and  metror- 
rhagia, with  secondary  anaemia  and  "  slack- 
ness," and  at  the  time  of  the  menopause. 

A  somewhat  longer  cold  bath — three  to  five 
minutes,  with  pouring  or  sponging  of  water  down 
the  spine — is  a  very  bracing  treatment  (which 
should  be  followed  by  ten  minutes'  brisk  walk 
or  exercise  of  some  sort). 

The  Mustard  Sitz  Bath.  This  is  a  more  power- 
ful derivative  than  even  the  hot  bath,  and  is 
employed  with  effect  in  arrested  menstruation 
and  some  painful  pelvic  conditions. 

The  Half  Bath.     The  usual  shallow  household 
bath  is  used,  about  half  full  of  water  from 
43  * 


50°  to  60°  F.  in  temjDerature,  according  to  the 
effect  we  desire  to  produce.  The  patient  should 
sponge  the  head  with  cold  water  or  wTap  it  in 
a  damp  towel,  and  then,  entering  the  bath,  sit 
doT^Ti  so  as  to  be  half  immersed  only.  The 
shoulders  are  temporarilj-  immersed,  but  the 
sitting  posture  is  resumed  and  an  attendant 
freely  douches  the  upper  part  of  the  body. 

Again  the  patient  lowers  himself  to  the 
recumbent  position  while  the  chest,  abdomen 
and  limbs  are  briskly  rubbed  under  the  water 
by  the  attendant's  hands  or  with  friction  gloves. 
The  bath  is  now  finished  and  the  patient  may 
be  Avrapped  in  a  warm  sheet  and  dried. 

This  bath  is  stimulating,  and  a  good  reaction 
is  always  encouraged  by  the  friction.  As  a 
rule,  the  warmer  the  temperature  of  the  water 
the  less  the  stimulating  effect  of  the  bath.  The 
quicker  the  reaction,  the  greater  the  amount 
of  heat  abstracted. 

This  bath  is  a  valuable  antipyretic,  but 
where  the  patient  is  weak  and  collapsed  should 
be  very  brief  in  duration,  while  it  is  often  good 
to  precede  it  by  giving  the  patient  a  warm 
stimulating  drink. 

Indications.  Cool  baths,  of  from  55°  to  60°  F., 
of  from  three  to  four  minutes'  duration,  may  be 
used  regularly  in  the  morning  as  a  hygienic 
for  people  in  ordinary  health,  and,  especially 
when  combined  with  friction,  are  exceedingly 
pleasant  and  refreshing. 

In  digestive  disorders,  such  as  gastric  catarrh, 
irritation  or  atony  and  hyperchlortydria,  this 
bath,  combined  with  hot  and  cold  abdominal 
douching,  is  very  beneficial.  The  douching 
may  be  done  by  the  patient  himself,  using  an 
ordinary  tin  or  basin. 

In  spinal  conditions  the  temperature  of  the 

!  bath  should  be  around  60°  F.,  and  if  the  lesion 

is  an  irritative  one,  such  as  ataxic  paraplegia, 

chorea  gravis  or  paralysis  agitans,  the  water 

may  be  even  warmer. 

The  Plunge  Bath.  The  temperature  of  the 
water  should  be  from  45  to  50°  F. ;  the  duration 
from  one  to  three  minutes.  The  bath  should 
be  only  about  half  full  of  water,  so  that  the 
patient  may  splash  and  move  about  freely. 
Both  circulation  and  respiration  are  markedly 
stimulated  by  this  bath.  The  patient  should 
feel  warm  and  comfortable  afterwards  from 
a  good  brisk  reaction.  Previous  warming  in 
a  hot-air  or  electric-light  bath  of  course 
promotes  this  result. 

Indications.  Cool  and  plunge  baths  are  of 
service  when  it  is  desired  to  cause  general 
stimulation  without  lowering  of  temperature. 
While  the  brief  exposure  to  cold  water  is 
primarily  stimulating,  a  secondary  sedative 
effect  is  induced,  especially  if  the  patient  is 
not  dried  but  goes  back  to  bed  with  the  skin  wet. 

The  Full  Cold  Shallow  Bath.    An  ordinary 
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household  bath — as  in  the  half  bath — is  used, 
some  six  feet  long  bj^  three  Avide.  The  water  is 
cold,  from  36°  to  40°  F.,  and  a  fairly  low  tempera- 
ture should  be  maintained  throughout  by  running 
in  fresh  water  the  M'hole  time.  The  duration 
is  brief — not  more  than  one  minute.  Having 
previously  Avetted  his  head,  as  before  mentioned, 
the  patient  steps  into  the  bath,  completely 
immerses  his  body  once  or  twice  and  then  gets 
out.  A  brisk  reaction  is  induced,  with  marked 
general  stimulation.  The  respirations  are  much 
quickened,  sometimes  to  the  extent  of  gasping, 
and  the  general  and  cutaneous  circulation  is 
also  much  stimulated,  the  skin  being  reddened. 

In  robust  patients  this  bath  is  used  as  a 
sequel  to  a  hot  pack  or  vapour  bath  ;  if  followed 
by  a  half  bath  at  50°  F.  the  procedure  is  dis- 
tinctly antipyretic  in  character.  The  cool  half 
bath  seems  tepid  to  the  patient  by  comparison 
with  the  cold  full  bath.  If  the  patient  be 
debilitated  or  exhausted  this  bath  is  not  suitable 
and  may  be  very  harmful. 

The  JDrip  Sheet.  The  patient  having  been 
previously  moistened  or  wrapped  in  a  damp 
towel,  stands  in  a  warm  shallow  foot  bath.  A 
sheet  (two  to  three  yards)  folded  lengthways, 
is  drawn  through  cold  water  (40-50°  F.)  and 
wrapped  about  him  in  the  following  manner  : — 
The  attendant,  approaching  the  patient  from 
the  front,  unfolds  a  portion  of  the  folded  border 
and  fixes  the  free  edge  of  the  sheet  under  the 
right  armpit.  He  then  passes  it  across  the 
patient's  chest,  below  the  left  axilla,  around 
the  back  and  over  the  right  shoulder,  so  as 
completely  to  envelop  him. 

The  patient's  entire  body  is  then  vigorously 
smacked  or  chafed  through  the  sheet,  so  as 
actively  to  stimulate  the  skin.  The  skin 
becomes  red  and  the  peripheral  circulation  is 
rendered  increasingly  active  and  respirations 
are  quicker  and  deeper. 

The  duration  of  the  drip  sheet  varies — 
the  attendant  should  at  any  rate  keep  rubbing 
until  the  patient  feels  Avarm.  The  effect  of 
the  procedure  is  enhanced  and  a  good  reaction 
more  quickly  obtained  if  the  patient  is  previously 
w  armed  for  a  few  minutes  in  a  Turkish  bath  or 
electric-light  cabinet.  The  use  of  the  shallow 
warm  foot  bath  is  particularly  important  when 
the  patient  is  weak  or  sensitive.  On  a  good 
reaction  being  established  the  patient  should 
be  thoroughly  dried  and  alloAAed  to  rest  for 
some  time  on  a  couch  or  bed  well  covered. 

As  a  rule  a  good  reaction  is  sooner  obtained 
if  cold  water  is  used  rather  than  tepid  or  warm. 
Under  ordinary  circumstances  there  is  very 
little  antipyretic  action  produced  by  the  drip 
sheet,  but  if  it  is  desirable  heat  abstraction 
may  be  caused  by  freely  re-wetting  the  sheet 
with  cold  water  and  by  the  bath  being  somewhat 
prolonged. 


If  before  being  applied  the  sheet  is  wrung 
out  of  the  cold  water  and  applied  merely  in 
a  moist  condition  it  is  known  as  the  "  cold 
rub,"  or  it  may  be  preceded  by  a  sheet  wrung 
out  of  hot  Avater  and  applied  for  half  a  minute. 

General  Indications.  This  application  is  a 
general  stimulant  and  invigorating  procedure, 
which  quickens  the  circulation  and  improves 
the  metabolism.  It  is  of  great  ser\dce  in  catar- 
rhal conditions  of  the  digestive  tract,  and  in 
patients  with  feeble  circulation  and  Avith  defec- 
tive metabolism.  It  should  not  be  emploA'ed  in 
arterio-sclerotic  conditions. 

The  wet  pack  is  applied  as  follows  :  a  blanket 
two  and  a  half  yards  square  is  placed  on  a 
suitable  couch  or  stretcher  bed,  and  upon  this  is 
laid  a  coarse  linen  sheet  wrung  out  of  water  at 
48°  to  50°  F. 

A  wet  compress  having  been  placed  around 
the  patient's  head,  he  lies  doAvn  on  the  sheet, 
which  is  wrapped  around  him  carefully  in  the 
following  manner.  The  arms  are  raised  above 
the  head  and  one  half  of  the  sheet  draAvn 
across  the  body,  its  upper  portion  tucked  along- 
side the  trunk  and  the  lower  between  the  lower 
limbs.  The  arms  are  brought  doAA^i  to  the 
side  of  the  body,  and  the  other  half  of  the  sheet 
so  arranged  as  to  include  the  arms,  its  border 
being  tucked  in  along  the  opposite  side  between 
the  arms  and  the  legs,  so  as  to  prevent  the  two 
skin  surfaces  from  coming  into  contact.  The 
blanket  is  then  brought  together  at  all  points, 
particular  care  being  taken  to  cover  the  neck 
and  the  shoulders.  The  blanket  is  usually 
equal  to  one  and  a  half  times  the  patient's 
girth  and  serves  to  retain  the  heat.  It  should 
be  pretty  firmly  Avrapped  round  the  patient, 
so  as  to  restrict  the  movements  of  the  limbs 
without  causing  discomfort.  A  hot  water  bottle 
should  be  kept  applied  to  the  feet. 

The  surface  of  the  body  is  at  first  strongly 
stimulated  by  the  application  of  the  sheet  and 
circulation  and  respiration  are  quickened.  Any 
sensation  of  cold  usually  disappears  in  about 
a  quarter  of  an  hour  and  a  sense  of  Avarmth 
and  comfort  is  felt.  The  blood-vessels  of  the 
periphery  dilate,  whilst  the  pulse  is  retarded  and 
a  sense  of  drowsiness  induced.  Perspiration 
gradually  comes  on,  Aarying  in  degree  Avith 
the  duration  of  the  pack.  A  marked  anti- 
pyretic effect  is  obtained  if  the  pack  be  changed 
frequently. 

Cooling  Trunk  Compress.  A  blanket  just 
broad  enough  to  reach  from  the  axilla  to  the 
hip  is  spread  across  the  bed,  with  a  Avaterproof 
sheet  of  like  size  spread  beneath.  Upon  these 
six  to  eight  folds  of  a  cotton  sheet  Avrung  out 
of  cold  water  is  laid,  being  of  nearly  the  same 
breadth  and  long  enough  to  embrace  the  trunk 
I  AA'ith  the  arms  excluded  and  aacU  overlapped 
in  front.     On  this  the  patient  lies  doAA'n  stripped, 
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and  the  sheet  is  brought  around  and  tucked 
tightly  under  the  flanks,  each  in  turn,  the  blanket 
in  Hke  manner,  and  the  waterproof  over  all.  A 
hot  water  bottle  to  the  feet  and  cold  cloth  to 
the  head  are  then  applied  and  the  patient's 
lower  extremities  covered  up. 

This  application  has  a  very  marked  anti- 
pyretic effect,  especially  if  frequently  renewed. 
In  febrile  conditions  in  which  the  use  of 
drugs  seems  to  have  very  little  effect  on  the 
pyrexia,  this  application  has  been  found  in  the 
author's  experience  to  bring  the  temperature 
down  several  degrees  in  a  few  hours  and  render 
the  patient  much  more  comfortable.  It  is 
especially  valuable  in  the  feverish  attacks  of 
children  due  to  gastric  disturbance,  and  has 
been  found  to  be  of  service  in  acute  pneu- 
monia. The  antipyretic  action  is  enhanced 
by  renewiiig  it  frequently,  but  it  may  quite 
well  be  left  on  for  four  or  five  hours  or  even  aU 
night  without  changing.  It  often  induces  sleep 
where  it  has  been  previously  absent  from  pain 
and  discomfort. 

Douches.  A  douche  consists  of  a  single  or 
multiple  column  of  water  which  is  directed 
against  some  portion  of  the  body. 

The  three  chief  points  to  consider  in  con- 
nection with  a  douche  are — 

1.  Temperature  of  the  water — generally  35° 
to  70°  F. 

2.  Pressure  under  which  the  water  is  dis- 
charged— ranging  from  ten  to  sixty  pounds  per 
square  inch.  Gravity  or  mechanically  arranged 
pressure  may  be  employed. 

3.  The  volume  of  the  douche — depending  on 
the  size  of  the  orifice  from  which  it  is  discharged. 
Half  an  inch  is  a  common  size,  but  the  descend- 
ing or  gravity  douche  is  sometimes  as  large  as  two 
inches.  The  filiform  douche — not  often  employed 
— is  extremely  minute.  A  pressure  gauge  and 
thermometer  is  always  required  at  the  point 
of  discharge  from  the  supply  pipe  and  what 
is  known  as  a  "  mixing  box." 

Among  the  most  commonly  emploj'ed  douches 
are  the  following  :  horizontal  jet,  percussion, 
rain,  horizontal  and  vertical,  fan,  Scotch  and 
filiform.  Local  douches  may  be  applied  to  the 
liver,  spleen,  abdomen,  perineum,  or  indeed 
any  part  of  the  body.  The  douche  must  be 
regarded  as  one  of  the  most  powerful  stimulat- 
ing applications  in  the  whole  range  of  hydro- 
pathy. 

The  horizontal  douche,  one  of  the  most  useful 
forms,  may  be  employed  in  the  form  of  a  single 
jet,  or  the  stream  may  be  broken  so  that  the 
water  is  discharged  in  a  series  of  impacts  like 
bullets,  or  the  water  may,  by  means  of  the 
attendant's  finger  or  of  a  mechanical  device, 
be  spread  out  Hke  a  fan.  Usual  size,  half  an 
inch.  Where  the  stream  is  actually  broken,  as 
mentioned  above,  the  douche  is  known  as  the 


percussion  douche ;  the  water  is  under  higher 
pressure  than  usual,  and  owing  to  the  more 
stimulating  effect  a  higher  temperature  may 
be  employed,  a  point  of  some  moment  where 
the  patient  is  disposed  to  shiver  after  a  cold 
douche. 

The  rain  douche  or  spray  bath  is  a  very  com- 
mon hydropathic  appHance  in  use,  especially 
for  a  morning  "  dip."  The  pressure  employed 
is  not  usually  very  high.  The  holes  for  dis- 
charge are  so  small  and  numerous  that  they 
are  apt  to  become  blocked  up  by  corrosion  or 
dirt. 

The  Scotch  douche — a  horizontal  one — hot  and 
cold  alternately,  is  much  used  in  anaemia  for  the 
spine,  and  in  sciatica  on  the  area  affected. 

The  Aix  and  Vichy  Douches.     These  are  now 
widely  employed  at    aU    watering-places  and 
most    hydropathics    and    take    their    names, 
respectively,  from  the  well-kno'R'n  spas.     Both 
consist  in  douche  massage — a  warm  spray  being 
kept  on  to  the  part  which  the  masseur  is  dealing 
with — usually  at  a  temperature  of  105°  to  108°  F. 
The  Aix  douche  is  the  more  localised  of  the 
two,  being  administered  usually  by  two  attend- 
ants while    the   patient   sits    on    a    stool.     A 
continuous    needle    spray  is    directed    against 
the  spine,  while  a  warm  douche  conveyed  by 
a  flexible  pipe  over  the  shoulder  of  one  of  the 
attendants  plays  on  the  affected  part.     This 
may  be  followed  by  a  hose  or  Scotch  douche, 
and  the   bath  terminates  in  a  needle   spray, 
carefully  graduated  from  warm  to  cold  accord- 
ing to  the  requirements  of  the  particular  case. 
As  a  rule  the  whole  bath  lasts  twenty  minutes. 
It  is  useful  in  a  variety  of  affections,  chief 
among  which  are  gout  and  rheumatism,  rheu- 
matoid arthritis,  lumbago   and  sciatica,  auto- 
toxsemia,  obesity,  etc. 

The  Vichy  douche  closely  resembles  the  Aix, 
but  the  patient  here  lies  on  a  canvas  support 
or  rubber  mattress  while  massage  is  adminis- 
tered under  a  spray  douche  from  a  series 
of  brackets  pierced  with  pinholes  which  are 
suspended  over  the  table  or  canvas  support 
on  which  the  patient  rechnes.  The  bath  lasts 
about  twenty  minutes  and  finishes  up  with  a 
general  spray.  The  effect  is  often  enhanced 
by  previous  use  of  the  Turkish  bath  or  of  an 
electric-light  bath,  but  this  is  only  suited  to 
patients  of  a  robust  type. 

The  filiform  douche  consists  of  a  very  small  jet 
of  water,  forced  under  great  pressure  through 
a  small  hole  capillary  in  character,  so  that  the 
water  vaporizes  a  short  distance  from  the  point  of 
egress.  It  is  a  strong  counter-irritant,  so  much 
so  that  it  may  induce  bleeding.  It  may  be 
applied  for  from  two  to  ten  minutes,  and  is 
a  useful  means  of  applying  counter-irritation 
over  the  spine. 

Fomentations  and  poultices  are    well-known 
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and  long -used  methods  of  giving  Avhat  is  practi- 
cally a  local  bath  to  the  skin  when  there  is  any 
inflammatory  condition  existing  in  the  skin 
itself  or  in  the  structures  covered  by  it.  The 
combined  warmth  and  moisture  dilate  the 
blood-vessels  and  cause  a  local  hj^ersemia  in 
a  broader  area  than  that  affected  by  the  previ- 
ously existent  inflammation  by  increasing  the 
collateral  circulation,  and  also  relieve  the  pain. 
Inflammatory  processes  are  thus  checked,  sup- 
]niration  aborted,  etc. 

Discrimination  is  highly  necessary  in  the 
employment  of  these  applications,  particularly 
in  skin  conditions.  \^Tiile  acne  indurata  and 
herpes  labialis  are  restricted  by  means  of 
them,  impetigo  contagiosa  is  made  worse. 
While  the  formation  of  an  abscess  is  often 
prevented,  if  it  has  already  formed  the  ap- 
plication of  such  local  heat  as  a  fomentation 
or  poultice  tends  to  bringing  the  pus  nearer  the 
surface,  or  "  to  a  head,"  as  it  is  vulgarly  termed. 

Poultices  are  made  of  various  substances, 
chief  among  which  are  bread,  linseed  meal, 
oatmeal  and  starch,  while  sometimes  charcoal 
and  yeast  are  used.  Each  has  peculiar  advan- 
tages. Linseed  and  oatmeal  are  very  similar 
in  character,  they  are  compact,  slightly  porous 
and  retain  their  heat  and  moisture  well;  to 
some  skins  linseed  is  rather  irritating.  Bread 
poultices,  -while  more  porous,  also  cool  more 
rapidly  and  dry  easily;  starch  poultices  are 
very  soothing,  especially  to  skin  inflammations, 
and  retain  their  heat  for  a  considerable  time. 

In  making  poultices  it  is  necessary  to  have 
an  adequate  supply  of  boiling  water  at  hand 
and  the  other  materials  to  be  employed.  A 
small  quantity  of  water  should  be  poured  into 
a  previously  warmed  bowl  and  the  Unseed  meal, 
etc.,  added  until  the  mass  acquires  a  doughy 
consistency,  entirely  free  from  lumps.  This  is 
then  spread  on  a  Avarm  piece  of  old  linen  or 
calico,  the  edges  being  turned  in  to  prevent  the 
poultice  running  over.  It  is  to  be  noted  that 
the  meal  is  added  to  the  water  and  not  ^ice 
versa,  otherwise  an  even  consistency  in  the 
poultice  mass  Mill  not  be  obtained.  All  the 
manoeuvres  should  be  carried  out  as  quickly 
as  possible,  so  that  the  materials  do  not  get  cool. 

To  make  a  bread  imultice  some  stale  bread  is 
cut  up  into  thick  slices,  boiling  water  is  then 
poured  over  them  and  they  are  soaked  for  a 
few  minutes,  or  the  mixture  may  be  simmered 
in  a  saucej)an.  The  bread  is  then  strained  and 
beaten  up  into  a  paste  and  spread  over  the 
fabric  used.  In  making  starch  poultices  cold 
water  is  first  added  to  the  starch  to  make  a 
thin  paste,  and  then  boiling  Avater  poured  over 
this  and  the  mixture  stirred  until  a  suitable 
consistency  is  reached.  Bran  qjoultices  have 
some  advantages  from  the  point  of  vicM-  of 
lightness.     The    bran    is    first  placed  in  a  bae 


and  sewn  up  and  then  boiling  water  poured 
over  it. 

Mustard  A^^lMcatioris.  Although  not,  strictly 
speaking,hydropathic  in  nature  mustard  applica- 
tions may  well  be  considered  in  this  section. 
In  making  a  mustard  pad  a  large  tablespoonful 
of  mustard  for  each  pint  of  water,  or  a  break- 
fast-cupful of  mustard  bran  to  the  same  amount 
is  used.  The  mustard  and  water  is  stirred  for 
one  minute  and  allowed  to  settle  for  a  similar 
time,  and  the  cloth  is  then  wrung  out  of  it.  As 
an  alternative  method,  especially  for  skins  that 
are  not  over-sensitive,  a  paste  is  made  of 
mustard  bran  and  spread  over  the  face  of  a  hot 
cloth  with  a  thin  layer  of  muslin  over  it.  If 
j  no  mustard  bran  be  immediately  obtainable  a 
very  good  substitute  may  be  made  by  mixing 
oatmeal  and  table  mustard  in  equal  proportions. 
One  of  the  simplest  ways  of  making  a  mustard 
plaster  is  the  following,  as  advised  by  Whitla. 

A  large  tablespoonful  of  mustard  is  put  into 
a  breakfast  cup  and  cold  water  added  so  as  to 
produce  a  soft  uniform  cream,  not  quite  so 
fluid  as  to  pour  out  readily.  A  sheet  of  paper 
is  procured  of  such  thickness  as  to  allow  the 
more  fluid  part  of  the  cream  to  soak  through — 
newspaper  does  quite  well.  This  is  laid  on  a 
smooth  surface  or  table  and  the  cream  turned 
out  on  it  and  spread  on  the  centre.  The 
circumferential  parts  of  the  paper  are  then 
'  folded  over  so  as  to  make  the  sinapism  a 
suitable  size,  and  a  covering  piece  of  paper  cut 
out  to  finish.  This  sinapism  can  easily  be 
prepared  in  a  minute's  time  and  is  an  excellent 
form  of  counter-irritation.  It  is  best  kept  in 
contact  with  the  skin  by  means  of  a  flannel 
bandage.  As  regards  the  duration  of  its 
application,  it  will  depend  on  the  sensitiveness 
or  otherwise  of  the  patient's  skin.  Five  minutes 
will  be  enough  for  some  people,  others  will 
tolerate  a  sinapism  so  made  for  twenty  minutes 
or  more. 

Wet  Compresses.  A  wet  compress  usually 
consists  of  a  swansdown  or  linen  fabric  Avrung 
out  of  water,  which  may  be  hot  or  cold,  and 
applied  to  the  surface  of  some  part  of  the  body. 
It  is  then  usually  covered  with  some  dry  and 
preferably  impermeable  material  to  prevent  loss 
of  heat  by  evaporation,  otherwise  it  Mill  rapidly 
become  dry  and  useless. 

The  time  for  which  a  compress  is  applied  will 
depend  largely  on  the  effect  which  is  desired. 
As  a  general  rule  cold  compresses  should  be 
changed  as  soon  as  they  get  Avarm,  and  hot 
compresses  as  soon  as  they  get  cold. 

Throat  Compresses.  A  very  common  domestic 
application.  The  handkerchief  so  commonly 
used  is  very  little  use.  A  piece  of  lint  or 
coarse  linen  should  be  cut  out  into  a  suitable 
shape,  Mith  tongues  or  projections  on  either 
side  to  run  up  behind  the  angle  of  the  jaw. 
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For  tonsillitis  and  associated  pharyngitis  a 
compress  as  follows  should  be  used :  a  piece  of 
swansdown  calico  long  enough  to  reach  from  ear 
to  ear,  passing  under  the  chin,  is  folded  into  a 
fourfold  layer.  A  piece  of  flannel,  eight  inches 
by  twenty-four  inches,  is  provided  with  a  slit 
for  each  ear,  these  bandages  are  fitted  to  each 
patient.  The  compress,  having  been  wrung  out  of 
water  at  15°  C,  is  laid  upon  the  flannel  bandage 
which  is  to  act  as  cover.  The  wet  compress 
is  now  placed  under  the  chin  and  the  covering 
flannel  carried  over  the  head  and  fixed  with 
safety  pins.  Care  must  be  taken  not  to  make 
the  application  uncomfortably  tight.  So  applied 
in  early  inflammatory  conditions  a  cold  compress 
will  go  far  to  subdue  a,nd  check  the  inflammation. 

T.  D.  L. 

VOICE    PRODUCTION   AND    BREATHING 

It  is  recommended  before  training  com- 
mences that  a  careful  examination  of  the  nose, 
mouth  and  throat  of  the  pupil  should  be  made, 
and  adenoids,  enlarged  tonsils,  or  any  obstruc- 
tion whatever  in  the  nasal  passage  should  be 
removed. 

Mouth  breathing  is  sometimes  only  a  bad 
habit,  but  generally  it  is  caused  by  some  stoppage 
which  interferes  with  proper  breathing.  A 
mouth  breather  cannot  be  a  good  speaker. 
He  may  articulate  correctly,  but  he  cannot 
sustain  comiected  speech  at  length. 

Breathing  exercises  should  be  based  on  a 
natural  educational  method,  and  be  performed 
when  the  pupil  is  fresh,  either  outside  in  pure 
air  or  in  well-ventilated  rooms  and  not  immedi- 
ately after  a  meal.  Such  exercises  are  very 
tiring,  and  should  not  be  kept  up  for  more  than 
ten  minutes  at  a  time.  For  the  purposes  of 
voice  production,  as  for  anything  else,  general 
physical  fitness  is  a  first  condition ;  and  it  Avill, 
as  a  rule,  be  a  good  plan  to  make  the  breathing 
exercises  a  part  of  a  good  general  system  of 
physical  training. 

For  children,  nothing  better  can  very  well 
be  devised  than  Ling's  system  of  S^vedish 
exercises,  always  remembering  that  in  this 
country  we  have  invaluable  aids  to  all  this  as 
regards  both  juveniles  and  adults  in  our  national 
oiitdoor  games.  One  of  Sweden's  greatest 
educators  and  a  personal  friend  of  Ling  said  to 
the  ^vriter  in  discussing  this  subject,  ""  The  best 
physical  training  in  the  world  is  to  be  found  in 
the  outdoor  games  of  the  great  English  public 
schools."  These  games  are  undoubtedly  a 
national  asset,  but,  unfortunately,  all  the 
children  and  people  in  this  country  cannot 
engage  in  them  under  ideal  conditions,  hence 
the  usefulness  of  such  systems  as  Ling's  ^yhich 
are  based  on  sound  physiological  principles. 
The  1909  edition  of   the  syllabus  of  physical 


exercises  drawn  up  for  the  Board  of  Education 
is  a  modification  of  the  Swedish  system  and  can 
be  strongly  recommended.  The  exercises  are 
very  varied,  easy  and  natural,  and  cannot 
possibly  lead  to  undue  strains.  Moreover, 
the  correct  positions  and  movements  are  fully 
described  and  illustrated. 

They  should  be  practised  in  good  air  and 
easy-fitting  clothes. 

Breathing  Exercises  consist  of  various  move- 
ments of  the  arms  acting  in  rhythm  with  deep 
respiration,  the  essential  feature  being  the 
respiratory  act,  and  the  arm  movements  are 
simply  an  aid  to  expansion  and  contraction  of 
the  chest.  The  changes  in  the  arm  movements 
give  opportunity  for  directing  the  exercise  to 
any  part  of  the  chest  required.  Forced  ex- 
piration should  not  be  practised,  as  it  is  likely 
to  cause  dilatation  of  the  heart,  whereas  quick 
inhalation  is  often  very  beneficial.  Inflation 
of  the  lungs  to  their  utmost  capacity  is  not 
recommended,  nor  is  holding  the  breath  beyond 
the  time  of  a  momentary  pause.  Natural, 
easy  control  and  good  development  %vithout  loss 
of  elasticity  are  the  objects  to  be  aimed  at. 
The  exercises  recommended  in  the  scheme  are 
practised  in  the  upright  position,  but  it  should 
be  stated  that,  A\dth  very  young  chOdren,  lying 
flat  down  on  the  back  is  a  most  useful  method 
of  instruction,  as  the  teacher  can  kneel  down  at 
the  side  of  the  child  and  guide,  and  estimate 
the  completeness  of  the  respiratory  acts, 
whereas  in  the  standing  position  this  cannot 
very  well  be  accomplished  without  disturbing 
the  stance  of  the  pupil.  Inspiration  should 
always  be  taken  through  the  nose.  Expiration 
can  be  both  through  the  nose  and  mouth .  There 
are,  of  course,  many  other  useful  forms  of  exer- 
cise which  can  be  used  for  improving  breathing. 
For  example,  movements  of  the  arms  may  be 
used  along  with  leg  movements.  Ling  states, 
"  that  every  correct  active  movement  executed 
with  undivided  attention  and  intense  will-power, 
is  to  be  considered  in  a  measure  as  a  respiratory 
movement." 

The  educational  basis  of  all  these  movements 
is  important.  With  adults  it  is  quite  easy  to 
secure  co-operation,  as  they  must  generallj^ 
be  interested  in  the  success  of  the  training ; 
but  with  young  children  the  question  is  a  more 
difficult  one,  as  they  do  not  so  readily  give 
complete  attention,  or  exercise  intense  Avill- 
power  to  order. 

Breathing  exercises  lessen  the  heart's  action 
and  should  be  taken  for  a  few  minutes  every 
now  and  again  between  the  more  violent 
physical  exercises  used  in  drill. 

Scheme  of  Exercises — 

Position  for  all  the  Movements.  Take  up  a 
position  with  toes  pointing  outwards  and  heels 
a  few  inches  apart.     The  body  should  be  erect 
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and  the  shoulders  drawn  backwards  and  down- 
wards. Let  the  arms  hang  straight  down  close 
to  the  body  and  the  fingers  be  outstretched. 
The  head  should  be  erect,  with  chin  drawn  in, 
and  eyes  looking  forward,  and  mouth  closed. 

First  Exercise.  Taking  up  fundamental 
position,  slowly  raise  the  arms  outward  to  the 
horizontal,  with  palms  pointing  downwards, 
in  rhythm  with  a  deep  steady  inspiration 
through  the  nose,  keeping  the  collar  bones 
firm.  Then  slowly  lower  the  arms  to  the 
original  position  in  rhythm  with  expiration. 
Repeat  this  movement  two  or  three  times. 

Second  Exercise.  From  the  fundamental 
position,  raise  the  arms  smartly  forward  to  the 
horizontal,  being  careful  to  keep  them  parallel 
and  the  full  width  of  the  shoulders  apart,  palms 
pointing  inward.  Then  in  rhythm  witli  a  deep 
inspiration  slowly  carry  the  arms  outward  to 
the  horizontal  in  line  with  the  body,  palms 
to  the  front.  Now  slowlj'-  carry  the  arms 
back  to  the  forward  horizontal  in  rhythm  with 
expiration  through  the  mouth.  Then  smartly 
drop  the  arms  to  the  side. 

Third  Exercise.  Taking  up  fundamental 
position,  slowly  raise  the  arms  forward  and 
upward  to  a  perpendicular  position  above  the 
head,  palms  inward,  in  rhythm  "with  a  deep 
longer  inspiration.  Pause  a  moment.  Then 
during  steadily  controlled  easy  expiration  slowly 
carry  the  arms  outward  and  sideways,  turning 
the  palms  downward  at  shoulder  line  without 
pause  and  continuing  downward  to  the  side. 

Fourth  Exercise.  In  taking  up  fundamental 
position,  slowly  raise  the  arms  sideways  and 
upward  to  a  perpendicular  position  above  the 
head,  turning  the  palms  inward  at  shoulder 
line,  and  in  rhythm  with  the  movement  inspire 
deeply  through  the  nose.  Return  movement 
with  slow  expiration  as  in  Exercise  3. 

Fifth  Exercise.  Take  up  fundamental  posi- 
tion with  mouth  closed,  place  the  hands  lightly 
on  the  lower  part  of  the  front  of  the  chest  with 
fingers  meeting  within  a  couple  of  inches. 
Then  slowly  take  a  deep  breath  through  the 
nose,  pause  for  a  moment  or  two,  then  forcibly', 
but  not  noisilv,  expire  through  the  nose. 

W.  N. 

DENTAL    SURGERY    IN    MEDICAL 
PRACTICE 

The  public  mind  is  slowly  awaking  to  the 
effect  of  dental  disease  on  the  general  health, 
but  the  process  is  indeed  sIoav.  The  majority 
of  people,  I  admit,  know  that  thej'^  have  teeth, 
and  that  one  is  supposed  to  pay  an  occasional 
dreaded  visit  to  the  dental  chair.  Out  of  the 
millions  of  people  in  Great  Britain  and  Ireland 
a  few  (comparatively  speaking)  do  take  care 
of  their  teeth.     A  great  manv  know  that  the 


teeth   ought   to    be   taken   care   of,   but   their 
knowledge  stops  there. 

I  have  more  than  once  observed  that  the 
ignorance  of  the  British  public  \\dth  regard  to 

;  their  teeth  is  not  merely  great — it  is  monu- 
mental !     What  is  the  attitude  of  the  man  in 

I  the  street  to  dentistry  in  general,  and  his  own 
teeth  in  particular  ?     It  amounts  to  merely  this : 

[  "  Does  it  ache  1  then  have  it  out !  "     "  Does  it 

'  not  ache?  then  leave  it  alone!"  To  tens  of 
thousands  of  people  this  is  the  Alpha  and 
Omega  of  "  Dentistry."  Hence  there  is  con- 
siderable reason  for  sajdng  that  the  British 
public  is  at  least  fifty  years  behind  the  times 
in  its  conception  of  dentistrj^  of  to-day.  Of 
late  years  much  has  been  said  and  A\ritten 
about  the  alleged  degeneracy  of  the  British  race, 
and  I  firmly  believe  that  at  least  one  of  the  causes 

I  is  not  far  to  seek  and  that  is  the  almost  universal 
existence  of  dental  disease,  and  the  resulting 
condition  of  oral  sepsis.  But  this  is  not  the 
worst.  For  while  it  is  bad  enough,  hopeless 
ignorance    and    apathy    with    regard     to     it 

I  aggravates  the  matter  tenfold. 

Something  is  being  done,  however,  to  combat 
the  ravages  of  dental  caries.  Education  Com- 
mittees of  certain  towns  have  of  late  years 
begun  to  realize  the  necessity  for  it  and  their 
realization  of  its  far-reaching  consequences  has 

!  resulted  in  the  establishing  of  school  dental 
clinics  in  certain  towns,  for  example  Cambridge, 
Liverpool,  Kettering,  Southwark  (London), 
Bradford  and  elsewhere.  Proprietors  of  certain 
large  factories  have  also  come  to  see  the  im- 
portance of  the  question  and  its  bearing  on  the 
health  and  well-being  of  their  employees.  So 
much  is  this  the  case  that  Avilhngness  to  submit 

j  to  dental  treatment  is  made  by  many  firms  a 

j  condition  of  employment. 

The  whole  question  of  dental  treatment  for 
the  masses  is  a  very  serious  one.  How  to  deal 
with  it  is  a  problem  indeed,  and  its  solution 
is  no  mean  task.  The  dental  hospitals  of  our 
cities  are  taken  advantage  of  to  a  large  extent 
by  the  poorer  classes ;  private  school  clinics 
have  been  attempted  with  some  success,  and 
as  already  stated,  certain  municipal  authorities 
have   realized   the   necessity  for  doing   some- 

I  thing.     Indeed,    it   would   not   be   difficult   to 

I  combat  all  the  ravages  of  dental  disease  were 
it  not  for  the  one  great  difficulty,  viz.  the  un- 
avoidable expense  of  the  work.  For  this  very 
reason,  I  see  nothing  for  it  but  that  sooner  or 
later  the  question  must  be  taken  up  and  dealt 
with  by  the  Government  of  the  country.  It 
is  not  a  mere  dental  question,  nor  is  it  a  municipal 
one,  but  it  is  a  national  question  that  must 
before  long  compel  the  attention  of  those  in 
high  places.  Until  that  happy  day  arrives  we 
must  perforce  be  content  with  such  means  of 
opposing   the   evils   of   dental   disease   as   are 
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within  our  reach,  and  there  is  no  doubt  that 
municipal  authorities  have  done,  and  are  doing, 
a  great  amount  of  good,  especially  amongst 
the  children.  Inasmuch  as  I  have  held  the 
appointment  of  dental  officer  to  the  day 
industrial  schools  of  Liverpool,  under  the 
Liverpool  Education  Committee,  since  September 
1907,  the  woeful  effect  of  dental  disease  amongst 
Liverpool's  poorest  children  is  brought  home  to 
me.  I  have  more  than  once  been  asked  for 
information  as  to  the  best  method  for  establish- 
ing a  school  dental  clinic,  and  it  may  not  be 
out  of  place  to  give  a  short  account  in  these 
pages  of  the  particular  method  I  have  adopted 
in  Liverpool.  It  has  proved  simple,  efficient 
and  economical.  One  of  the  most  central  of 
the  day  industrial  schools  was  chosen,  and  a 
room  with  a  good  light  was  duly  fitted  up.  I 
remember  saying  at  the  time  that  my  dental 
room  was  a  monument  of  economy.  I  have 
an  ordinary  hospital  "  rack  "  chair,  with  the 
addition  of  a  footstool  for  the  younger  children 
which  is  placed  on  the  seat  of  the  chair.  A 
special  children's  chair  is,  however,  now  made 
by  the  Dental  Manufacturing  Company  of 
Newman  Street,  London,  W.  (who  by  the  way 
have  specialized  in  the  manufacture  of  school 
dental  outfits).  Such  a  chair  should  prove  a 
boon  to  a  hard-pressed  dental  officer.  In 
addition  to  the  chair  I  have  the  usual  bracket 
table  with  hand  instruments  for  necessary 
excavation,  pluggers,  scalers  and  the  like.  An 
ordinary  hospital  spittoon,  an  electric  lamp  on  a 
swinging  bracket,  and  a  Ritter  motor  engine  were 
also  provided.  School  dental  work  is  a  source  of 
very  great  mental  and  physical  strain  to  the 
dental  officer.  A  motor-driven  engine  is  almost 
a  necessity,  and  greatly  increases  the  rapidity 
of  the  work,  diminishing  at  the  same  time  the 
children's  discomfort.  Gas  apparatus  has  not 
been  provided,  but  I  get  along  nicely  with  a 
j udicious  employment  of  local  anaesthetics .  I  am 
aware  that  novocaine  is  largely  used  for  local 
anaesthesia,  both  in  surgical  and  dental  practice, 
but  I  think  I  get  a  better  result  with  a  prepara- 
tion of  synthetically  prepared  cocaine,  known 
as  "  Uquor  zirol."  It  is  believed  to  be  non-toxic, 
as  the  toxic  elements  in  the  drug  are  omitted 
in  the  manufacture  of  this  preparation,  and  the 
anaesthesia  is  excellent.  To  do  the  necessary 
work  for  the  children  painlessly  is  a  necessity ; 
for  if  the  children  are  frightened  they  tell  each 
other  and  this  has  a  demoralizing  effect  on  the 
others.  Moreover,  the  difficulty  of  parental 
objection  would  arise ;  and  with  regard  to  this 
latter  point  I  have  very  definite  instructions 
from  the  Education  Committee,  viz.  to  treat 
no  child  whose  parents  object.  In  treating 
each  child  I  try  to  finish  his  most  pressing  dental 
requirements  in  one  visit.  All  unsaveable 
teeth  are  extracted  painlessly  and  all  saveable 


teeth  are  filled  for  the  most  part  painlessly. 
The  children  and  I  are  very  good  friends,  but 
not  so  the  parents,  I  fear.  The  latter's  ignorance 
about  their  children's  Avelfare  is  only  to  be 
expected ;  so  much  so  that  the  father  or  mother 
has  been  known  to  come  to  the  school  and 
storm  at  the  head  teacher  because  the  child's 
hair  had  been  cut.  My  personal  services  have 
also  received  their  due  share  of  abuse. 

I  attend  at  my  dental  room  three  times 
weekly  for  almost  three  hours  each  visit,  and  I 
try  to  finish  (dentallj^)  three  to  seven  children 
in  a  morning.  This  may  mean  twelve  to 
twenty-five  frllings  or  extractions,  which  repre- 
sents a  very  long  morning's  work  indeed, 
especially  if  one  keeps  in  mind  the  fact  that  I 
take  time  to  anaesthetize  by  local  injection 
before  extracting. 

When  the  work  was  first  started  I  began  by 
first  surveying  the  mouths  of  all  the  childreni 
in    the   schools.     In   doing    so,    we   have    not 
attempted    elaborate    charting.     Opposite    the 
name  of  each  child  are  two  columns,  one  for 
the  registering  of  fillings  required  and  one  for 
extractions ;    and  when  the  children  are  sent 
to  me  for  treatment  they  bring  a  copy  of  this 
register  for  my  guidance.     About  a  fortnight 
once  a  quarter  is  devoted  to  the  above  survej', 
and  thus  I  am  able  to  keep  in  touch  with  all 
new  admissions.    Now,  as  already  said,  the  plan 
adopted   in    1907   has   worked   well,    and   the 
question  is  "  Can  we  show  up  definite  results  ?  " 
To  some  extent  I  think  we  can.     The  medical 
officers  of  the  various  schools  report  favourably. 
The  children  are  certainly  vastly  improved  as 
regards  their  dental  condition,  and  I  am  quite 
sure  in  their  general  health  as  well.     The  red 
flannel    which    used    to    conceal    and    protect 
I  swollen  and  tubercular  glands  is  seldom  seen. 
:   Headache,   neuralgia,   and   of  course  ordinarj' 
i  toothache  have  largely  disappeared,  with  corre- 
spondingly increased  efficiency  in  school  work. 
Now    the    ratepayer    (that    much    oppressed 
I  individual)  says  that  this  treatment  is  all  very 
I  well  but  he  wants  to  know  the  cost  of  the  work. 
I  My  clinic,   including  outfit,   repairs,   renewals 
!  and  suchlike,  costs  only  one  seven-hundredth 
1  part  of  a  penny  rate.     But,  then,  it  must  be 
j  remembered  that  I  have  only  1,300  children 
I  under   my  care.     In   other  towns  the  cost  is 
[  from  an  eighth  of  a  penny  to  a  third,  according 
!  to  circumstances. 

j  Before  closing  this  account  of  my  clinic  in 
Liverpool  I  should  like  to  make  a  passing 
I  reference  to  two  points.  In  private  practice, 
j  whether  surgical  or  dental,  cocaine  is  reckoned 
by  many  surgeons  dangerous.  I  used  to  employ 
this  anaesthetic  for  local  injection  during  the 
first  two  or  three  years  after  the  chnic  was 
started,  and  it  appeared  to  me  then  that  children 
and  young  people  up  to  fourteen  years  bore  this 
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drug  better  than  adults.  It  is  quite  likely  that 
dental  surgeons  may  differ  from  me  as  regards 
this  point ;  but  I  can  only  say  that  I  have  used 
it  in  a  very  large  number  of  cases  in  the  course 
of  my  school  work,  and  I  do  not  think  more  than 
two  children  were  affected,  and  then  only 
temporarily,  with  slight  sickness  and  faintness. 
I  have  already  referred  to  the  excellent  results 
got  from  the  "use  of  synthetic  cocaine  (liquor 
zirol)  which  I  now  employ  by  preference. 

There  is  another  matter  with  which  I  have 
been  very  much  impressed  in  connection  with 
my  school  work,  and  that  is  the  lack  of  back- 
bone or  grit  amongst  so  many  of  the  children. 
One  cannot  be  surprised  if  the  younger  children 
shed  tears  if  hurt;  but  nothing  annoys  me 
more  than  to  find  big  boys  of  twelve  or  thirteen 
wlio  are  given  to  this  sort  of  behaviour  on  almost 
no  provocation  at  all. 

It  may  be  that  before  long  each  town  may 
have  its  own  school  dental  clinic.  Medical 
men.  especially  medical  officers  of  health,  are  sure 
to  be  consulted  as  to  the  best  method  of  starting 
such  aclinic,  and  for  their  information  I  should 
like  to  state  the  following,  as  being  the  more 
important  of  the  special  recommendations  of 
the  representative  Board  of  the  British  Dental 
Association. 

L  Part-time  dentists  are  to  be  preferred  to 
special  officers. 

2.  For  towns  of  over  150,000  population 
special  dental  clinics  would  be  required — and 
failing  part-time  dentists,  special  dental  officers 
would  be  necessary. 

3.  For  towns  of  30,000  to  150,000  one  or  two 
clinics  would  be  sufficient,  visited  by  local 
practitioners,  who  would  give  part  of  their 
time  to  the  work  and  part  to  private  practice. 

4.  For  towns  and  urban  districts  iinder  30,000 
a  young  dentist  who  has  newly  started  practice 
is  recommended. 

5.  For  the  country  and  rural  neighbourhoods, 
a  travelling  caravan  is  suggested. 

6.  Remuneration  for  a  Avhole-time  dentist 
should  not  be  less  than  £300  a  year,  and  a  part- 
time  man  at  the  rate  of  £1  per  lialf-day  and 
travelling  expenses. 

Such  recommendations  are  excellent  if  suf- 
ficient money  be  forthcoming ;  but  in  towns 
A\  here  there  is  a  strictly  limited  sum  of  money 
available,  and  yet  in  which  the  amount  of  work 
is  ver\'  great,  the  question  of  age  limit  Avould 
require  to  be  introduced.  No  children  over 
nine  would  be  treated.  This  practically  means 
treatment  and  retreatment  of  the  first  four 
molars.  And,  indeed,  it  is  an  excellent  working 
rule — to  save  the  first  molars  and  attempt  no 
)iwre.  If  funds  permitted  the  work  might  be 
extended  so  as  to  include  the  pre-molars  and  if 
possible  the  second  molars.  But  this,  of  course, 
would  increase  the  expense  accordinglj'-. 


I  should  now  like  to  make  special  reference 
to  the  ignorance  of  parents  as  to  the  site  of 
eruption  of  this  first  permanent  molar,  i.  e.  the 
first  tooth  to  erupt  of  the  second  set.  These 
teeth  appear  just  beyond  the  last  milk  molar. 
It  is  quite  usual  to  hear  parents  say,  "  Are 
these  permanent  teeth  ?  I  thought  they  were 
all  first  teeth  so  I  let  them  go."  Preservation 
of  the  first  permanent  molars  is  exceedingly 
important,  and  I  ask  all  medical  men  to  educate 
their  patients  who  are  parents  as  to  this  im- 
portant point. 

Medical  Men  and  Dental  Disease.  Ten 
years  have  elapsed  since  I  relinquished  the 
practice  of  medicine  in  favour  of  dentistrj". 
for  health  reasons,  and  especially  during  the 
last  six  years  I  have  been  much  impressed  with 
the  remarkable  attitude  of  certain  medical  men 
towards  dental  disease  and  dentistry  generally. 
For  instance,  there  are  many  medical  men  Avho 
think  that  dentistry  is  merely  mechanical. 
It  is  quite  common  to  meet  with  lay  patients 
who  will  tell  you  that  this  is  so.  But  I  have 
been  surprised  to  find  that  such  an  idea  is 
shared  by  many  doctors.  When  a  surgeon 
amputates  above  the  knee  he  shapes  his  flaps, 
he  divides  the  femur  with  a  saw ;  he  ligatures 
the  vessels  and  unites  his  flaps  with  what  is 
after  all  a  needle  and  thread  !  Is  any  one  going 
to  insult  him  by  telling  him  that  his  operation 
is  merely  a  mechanical  one  ?  Are  there  not 
grave  questions  at  stake  involving  an  accurate 
knowledge  of  anatomy,  surgery  and  pathology  ? 
True  it  is  that  life  and  death  are  rarely  involved 
in  dental  practice,  nevertheless,  there  are 
medical  men  to-day  whose  idea  of  conservative 
dentistry  begins  and  ends  with  "stopping." 
They  often  fail  to  realize  that  in  dealing  with 
septic  root  canals  and  in  amputation  of  septic 
roots  without  sacrifice  of  the  affected  tooth, 
and  in  other  suchlike  operations,  dental 
surgery  and  pathology  are  involved,  though 
to  a  more  limited  extent  than  in  general 
surgical  practice.  Is  the  operation  for  treat- 
ment of  a  diseased  antrum  merely  mechanical  ? 
I  ask  the  same  question  as  regards  removal  of 
dental  and  other  oral  tumours.  All  branches  of 
surgery,  including  dental  surgery,  are  to  a  certain 
extent  mechanical,  i.  e.  manipulative,  but  I 
protest  against  the  idea  which  is  so  prevalent 
both  in  the  medical  and  lay  mind  that  dentistry 
of  to-day  is  a  "  merely  mechanical  matter." 
I  like  to  tell  my  patients  that  modern  dental 
practice  is  largely  surgical.  In  spite  of  these 
facts  a  rising  aural  surgeon  said  to  me  recently 
that  while  surgery  was  mechanical  it  was  not 
so  mechanical  as  dental  surgery.  I  am  sorry 
for  that  man's  ideas  of  modern  dentistry.  Does 
the  medical  profession  realize  that  of  the  dental 
student  is  demanded  the  same  as  the  medical 
so  far  as  the  preliminary  examination  is  con- 
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cerned,  and  that  the  dental  curriculum,  including 
as  it  does  surgery,  anatomy  and  pathology,  is 
only  a  j'ear  less  than  the  medical. 

The  want  of  appreciation  by  dental  patients 
of  their  dentist's  services  is  proverbial  and  is 
due  to  lack  of  understanding  on  their  part,  but 
I  have  been  surprised  to  meet  with  this,  in  a 
measure  at  least,  among  medical  men. 

This  article  on  dental  surgery  is  written  in 
the  hope  that  it  may  help  medical  practitioners 
in  their  daily  work.  I  wonder  if  I  shaU  run 
the  risk  of  offending  my  medical  friends  if  I 
touch  on  the  subject  of  remuneration  of  dental 
practitioners  for  professional  services  rendered 
to  their  medical  brethren.  Most  of  my  medical 
patients  are  at  the  same  time  my  friends,  and  the 
majority  of  them  understand  that  the  practice 
of  dentistry  is  a  costly  one  (to  the  dentist)  and 
they  as  a  rule  insist  on  my  having  a  modified 
fee.  I  wish  to  utter  a  word  of  protest  about 
this  matter,  especially  in  view  of  the  fact  that 
while  fees  for  dental  services  tend  to  get  less, 
the  actual  cost  of  dental  practice  to  the  dentist 
is  ever  on  the  increase.  Dentistry  is  on  a  differ- 
ent basis  from  that  of  medical  attendance,  and 
medical  men  when  they  are  dental  patients 
should  remember  this. 

In  my  medical  days  I  gave  some  special  study 
to  insanity,  to  chest  disease,  diseases  of 
children,  gynecology  and  otology.  But  I 
fear  that  odontology  was  conspicuous  by  its 
absence.  I  do  not  think  that  I  examined  the 
teeth  of  ten  patients  in  ten  years.  But  the 
medical  profession  of  to-day  does  in  a  measure 
realize  the  importance  of  dental  disease  in  its 
bearing  on  the  general  health,  but  not  I  think 
to  a  sufficient  extent. 

I  am  no  faddist,  and  have  no  wish  to  try  to 
prove  that  every  disease  is  due  to  the  presence 
in  the  mouth  of  a  septic  molar.  Nor  have  I 
any  desire  to  trace  every  case  of  anaemia  or 
arthritis  to  septic  infection  from  a  poorly 
constructed  bridge.  But  I  should  most  certainly 
like  to  find  more  general  practitioners  of  medicine 
Avho  realize  to  its  fullest  extent  the  effect  of 
dental  disease  on  the  general  health ;  and  who, 
because  they  reahze  it,  examine  every  patient's 
dental  condition  as  a  matter  of  routine  practice. 

Let  me  deal  shortly  with  certain  general  con- 
ditions which  are  caused  or  aggravated  by 
dental  disease. 

1.  Blood  Conditions.  I  am  sure  that  more 
cases  of  anaemia  and  chlorosis  and  suchlike 
conditions  would  be  successfully  treated  if  all 
septic  teeth  were  removed  and  all  cavities  filled 
soon  after  the  case  came  under  notice.  That 
is  another  way  of  saying  that  many  such  cases 
would  respond  to  the  usual  treatment  more 
quickly  if  the  accompanying  oral  sepsis  were 
removed.  Doctors  treat  their  anaemias  with  the 
usual  ferruginous  and  arsenical  tonics ;    manu- 


facturers claim  much  for  their  iron-containing 
wines ;  but  an  early  recognition  of  the  presence 
of  oral  sepsis  is  of  the  highest  importance,  so 
far  as  recovery  is  concerned.  For  years,  Dr. 
William  Hunter  has  been  a  strong  believer  in 
the  connection  between  oral  sepsis  and  the 
general  health,  and  goes  so  far  as  to  speak  of 
"  septic  anaemia."  In  all  cases  of  progressive 
pernicious  anaemia  I  should  insist  on  the  mouth 
being  made  healthy  and  that  any  non-hygienic 
bridge  work  or  other  cause  of  oral  sepsis  should 
be  removed .  I  saw  a  bridge  the  other  day  Avhich 
had  been  inserted  with  a  view  to  permanencj-, 
regardless  of  the  fact  that  several  septic  roots 
were  present,  which  had  actually  been  left,  as 
far  as  I  could  see,  intentionally.  It  is  strange 
that  such  patients,  even  though  they  suffer  from 
chronic  auto-intoxication — the  result  of  oral 
sepsis — are  apparently  able  in  certain  instances 
to  enjoy  fairly  good  health.  The  question  as 
to  whether  oral  or  enteric  sepsis  is  to  be  regarded 
as  a  cause  of  pernicious  anaemia  is  one  which  is 
difficult  to  answer  definitely.  There  is  not  the 
slightest  doubt,  hoAvever,  that  sepsis  of  the 
mouth  and  severe  anaemias  are  too  often 
associated. 

2.  A  form  of  arthritis  has  been  described  by 
several  writers  which  is  believed,  in  many  cases, 
to  be  due  to  oral  sepsis ;  because  removal  of  the 
cause  is  followed  by  beneficial  results.  The 
physician  will  do  well,  therefore,  in  cases  of 
arthritis  of  doubtful  origin  and  nature  to 
examine  the  mouth  and  obtain  the  opinion  of  a 
dental  surgeon. 

3.  The  most  common  condition  of  all,  re- 
sulting from  a  septic  state  of  the  mouth,  is  one 
which  I  cannot  call  by  any  special  name  except 
that  of  chronic  ill-health.  Headache,  low  spirits, 
lack  of  mental  vigour  are  complained  of,  as 
Avell  as  an  unpleasant  taste  in  the  mouth  in  the 
morning,  furred  tongue,  acidity  of  the  stomach 
and  constipation.  Such  a  patient  suffers  from 
chronic  septic  poisoning.  It  is  an  everyday 
occurrence  to  find  that  treatment  of  this  septic 
state  by  extraction  of  all  unsaveable  teeth,  and 
conservation  by  modern  methods  of  all  saveable 
teeth,  results  in  very  great  improvement  of  the 
general  health. 

4.  There  is  a  condition  of  the  teeth  and 
associated  parts  for  long  knoAvn  as  pyorrhaa 
alveolaris,  Avhich  I  believe  to  be  a  chronic 
septic  inflammation  of  the  periodontal  mem- 
brane. It  is  incumbent  on  all  medical  prac- 
titioners to  keep  this  condition  in  vicAv  as  a 
possible  cause  of  or  a  source  of  aggravation 
of  septicaemia,  pyaemia  and  septic  endocarditis. 

5.  During  the  course  of  the  exanthematous 
fevers,  such  as  scarlet  and  enteric,  and  in  cases 
of  diphtheria,  the  prognosis  Avill  be  fa\^ourably 
influenced  if  the  medical  practitioner  Avill  see 
that  the  mouth  is  regularly  cleansed.     If  the 
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patient  is  very  ill  the  mouth  should  at  least 
be  swabbed  out  at  frequent  intervals  by  the 
nurse.  In  typhoid  fever  it  is  inconceivable  that 
the  progress  of  the  disease  will  not  be  prejudi- 
cially afl'ected  by  intense  oral  sepsis.  Besides, 
in  this  disease,  mouth -cleansing  is  particularly 
important  on  account  of  possible  secondary 
infection  of  the  parotid. 

6.  Tubercvlosis.  For  some  years  I  have  been 
strongly  of  opinion  that  one  of  the  commonest 
modes  of  entrance  of  tuberculosis  into  the 
human  body  is  by  way  of  diseased,  i.  e.  septic, 
teeth.  When  the  clinic  in  Liverpool  was  first 
started,  and  for  some  time  after,  one  saw  many 
cases  of  enlarged  and  tubercular  cervical  glands, 
and  I  am  convinced  that  many  a  case  of  pul- 
monary tuberculosis  could  be  traced  to  this 
source.  It  would  be  an  interesting  study  to 
try  to  ascertain  the  percentage  of  patients 
afflicted  with  pulmonary  tuberculosis  who  were 
first  induced  to  seek  relief  because  of  "  enlarged 
glands  in  the  neck." 

7.  Appendicitis  is  seen  ■uith  comparative 
frequency  in  the  daily  routine  of  general  practice. 
If  the  medical  man  suspects  this  condition  I  ask 
him  to  give  the  state  of  the  mouth  more  than  a 
passing  thought.  For  here  again  oral  sepsis 
is  a  factor  M'hich  will  play  an  important  role 
both  as  regards  diagnosis  and  treatment. 

Before  proceeding  to  the  next  section  of  this 
article  on  dental  surgery  I  do  not  think  reference 
to  the  use  of  the  toothbrush  and  the  question  of 
dentifrices  is  out  of  place.  There  are  some 
Nviseacres  A\ho  think  they  know  all  about 
dentistry.  They  Avill  tell  you  that  dentifrices 
are  a  "  snare  "  and  the  use  of  the  toothbrush 
a  "delusion."  They  say  that  nature  never 
intended  that  the  teeth  should  be  cleansed 
otlier\Aise  than  by  the  tongue.  They  might  as 
well  say  that  nature  never  intended  us  to  wear 
clothes  or  boots.  To  question  the  usefulness 
of  cleansing  of  the  mouth  and  teeth,  especially 
during  illness,  is  rank  heresy.  Xow  I  am  fre- 
quently asked, "What  is  the  best  tooth-powdtT?" 
I  like  to  answer  as  gravely  as  possible:  "The 
liest  tooth-powder  is  the  toothbrush  ! "  By 
this  I  mean  that  the  mechanical  removal  of 
food  particles  from  between  the  teeth  by  an 
^^p  and  down  movement  of  the  brush  is  more 
important  than  the  particular  dentifrice  one 
may  favour.  On  the  other  hand  it  must  be 
admitted  that  tooth -poAvders  or  creams  are  most 
useful  adjuncts.  Amongst  the  latter  those 
most  familiar  to  me  are  American.  The  in- 
vestigations A\hich  resulted  in  the  following 
facts  were  not  made  by  me  personally,  but  I 
believe  my  source  of  information  to  be  un- 
impeachable. 

1.  Parke  Davis  &  Co.  have  for  a  considerable 
time  put  on  the  market  a  useful  and  elegant 
preparation  known  as  eutlnmol    tooth-jiaste. 


This  preparation  h^^s  been  proved  to  possess 
most  excellent  germicidal  properties.  It  has  a 
carbolic  acid  coefficiency  of  not  less  than  -14; 
that  is,  a  strength  corresponding  to  a  fourteen 
per  cent,  solution  of  carbolic  acid ;  or  in  other 
words  one  part  of  carbolic  acid  diluted  with 
six  of  water.  Further,  it  has  been  proved 
that  twenty  per  cent,  euthymol  at  90°  F.  is 
lethal  to  the  bacillus  typhosus  in  less  than 
thirty  seconds.  If  in  the  ordinary  use  of  the 
toothbrush  one  uses  one  part  of  euthymol  tooth- 
paste to  two  i^arts  of  water  we  shall  have  a 
strength  of  about  thirty  per  cent.,  which  so  far 
as  bacillus  typhosus  is  concerned  gives  us  a  safe 
ten  per  cent,  margin.  A  similar  strength  of 
twent}^  per  cent,  was  also  found  to  be  fatal  to 
the  Klebs-Loeffler  bacillus  in  thirty  seconds. 

2.  Another  most  useful  dental  cream  has  been 
given  to  the  dental  profession  by  Dr.  N.  S. 
Jenkins  of  Dresden  to  which  he  has  given  the 
name  of  "  KoUtios."  This  preparation  is  found 
to  be  fatal   to  both   the  influenza  and   Klebs- 

I  Loeffler  bacillus  in  ten  minutes  when  used  in 
the  form  of  a  three  and  a  half  per  cent,  emulsion. 
In  full  strength  as  used  in  the  mouth  Rettger 
found  the  destruction  of  all  germs  much  more 
rapid.  A  ten  per  cent,  solution  of  Kolynos  has 
been  found  to  effect  an  almost  instantaneous 
destruction  of  the  pneumococcus. 

I  3.  A  popular  American  dentrifice  is  Colgate's 
dental  cream.  This  preparation  is  held  to  have 
a   germicidal   value   one   tenth   that   of    pure 

,  carbolic  acid  and  to  leave  the  mouth  cool  and 
wholesome  after  use.  It  is  also  lethal  to  the 
bacillus  of  typhoid  and  diphtheria  and  to 
pneumococci. 

It  seems  to  me,  therefore,  that  with  efficient 
dentifrices  at  hand,  combined  with  equally 
efficient  use  of  the  toothbrush,  only  beneficial 
results  can  follow  to  the  user. 

Popular  Fallacies  as  regards  Dentistry.  I 
have  already  made  reference  to  the  ignorance 
of  the  public  with  regard  to  matters  dental, 

i  Medical  men  rightly  require  in  attending  a  case 
that  their  word  shall  be  law.  On  beginning 
dental  practice  some  years  ago  I  was  annoyed 
to  find  that  too  many  dental  patients  "  knew 
best."  At  least  they  think  they  do.  There  are 
patients  who  presume  to  criticize  the  work  of 
their  dentist  if  the  latter  is  foolish  enough  to 

'  permit  such  a  liberty. 

,  The  ordinarj'  dental  patient  is  too  often 
unreasonable,  so  much  so  that  whatsoever 
happens  of  an  untoward  nature  after  any  dental 
operation  is  the  result  of  the  latter,  and  is  there- 
fore the  dentist's  fault !  In  the  advocacy  of 
such  heretical  opinions  lady  patients  excel. 
Let  me  cite  a  few  examples  of  this. 

1 .  If  a  cavity  be  carefully  filled  after  equally 
careful  preparation,  and  in  a  few  months'  time 
such  a  filling  comes  out,  "the  dentist's  work  is 
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faulty-  '■ ;  one  frequently  finds  that  this  opinion 
is  held  even  by  educated  peojDle,  so  great  is  their 
ignorance.  One  occasionally  meets  a  patient 
who  does  understand  that  the  teeth  may  be 
soft,  and  that  rapid  fresh  decay  may  occur 
round  the  edge  of  the  cavity  and  allow  the  filling 
to  drop  out.  Such  an  occurrence,  need  I  say, 
has  nothing  whatever  to  do  with  the  work  done, 
and  yet  not  one  patient  in  fifty  is  reasonable 
enough  to  attribute  it  to  its  real  cause. 

2.  One  is  consulted  by  a  patient  who  sa,Ys 
that  a  tooth  has  broken  off  her  denture,  and  per- 
haps this  has  occurred  repeatedl3\  The  wearer 
naturally  suspects  the  work  done.  The  real 
cause,  however,  lies  in  what  is  known  as  a 
"  cross  bite."  It  is  due  to  free  side  to  side 
movement  of  the  mandible  at  the  temporo- 
mandibular joint  (I  have  amused  many  a 
patient  by  pointing  out  to  them  that  they  bite 
like  a  cow !),  and  such  movement  provides 
an  element  in  the  case  over  which  the  dental 
surgeon  has  no  control.  There  are,  of  course, 
certain  precautions  to  be  taken  to  prevent  this 
accident;  but,  granting  they  are  taken,  the 
dentist  can  do  no  more.  If  such  patients  were 
amenable  to  reason  they  would  be  satisfied  "o-ith 
this  (the  only)  explanation  of  it. 

3.  Another  fallacious  idea  to  which  dental 
patients  give  expression  is  as  follows.  If  in 
respect  of  time,  material,  etc.,  one  piece  of  work 
exceeds  another  by  say  six  times,  manifestly 
the  fee  must  be  different  in  each  case ;  and  yet 
the  usual  dental  patient  expects  to  pay  so  much 
for  a  filling,  so  much  for  a  crown,  and  so  much  for 
a  denture ;  and  mentally  compares  such  fees 
with  those  paid  by  a  friend  for  similar  work, 
when  in  reality  the  two  wdll  not  possibly 
compare. 

4.  AVhen  one  makes  a  lower  denture  with 
back  teeth  only  for  a  patient  whose  lower  front 
teeth  are  still  efficient  the  back  artificial  teeth 
must  meet  the  upper  teeth  and  articulate 
properly  so  as  to  form  an  efficient  masticating 
surface.  One  sometimes  finds  that  in  a  few 
months'  time  after  the  insertion  of  the  denture 
the  mandibular  alveolar  process  has  absorbed 
(even  though  no  teeth  had  been  extracted  for 
years  previously),  the  denture  follows  gravity, 
and  sinks  down  in  exact  proportion  to  the 
amount  of  absorption  of  the  alveolus,  and  an 
appreciable  space  is  left  between  the  upper 
teeth  and  the  lower  artificial  teeth.  The  patient 
Mill  say,  "  I  can't  bite  on  it  now,  and  I  did  not 
expect  my  loAver  plate  to  go  like  this  so  soon." 
Here,  again,  the  work  is  blamed.  Neither  the 
plate  nor  the  position  of  the  teeth  alter,  but  the 
alveolar  process  does,  and  ceases  to  give  support, 
\vith  the  above  result. 

5.  A  patient  came  to  me  wdth  regard  to  her 
front  teeth,  the  cavities  in  which  were  fairly 
deep.     Keeping  in  view  the  fact  that  devital- 


ization is  better  avoided  in  front  teeth  I  expressed 

the  opinion  that  a  non-conducting  filling  might 

be  sufficient  to  prevent  subsequent  pain.     If 

events  proved  other-odse,  the  nerve  must  be 

,  devitalized  and  removed.     One  of  the  teeth  did 

ache  as  I  warned  her  it  might.     "  She  did  not 

remember  "  that  I  had  warned  her  and  promptly 

blamed  the  work.     It  would  be  easy  to  multiply 

ad  naiiseam  the  extraordinarily  fallacious  ideas 

j  that  exist  in  the  public  mind  about  their  teeth 

I  and  dentistry  generally.     I  can  only  express 

I  the  hope  that  medical  practitioners  may  derive 

i  some  help  from  the  foregoing  and  in  their  turn 

i  do  something  towards  the  dental  education  of 

I  their  patients. 

I  cannot  close  this  article  mthout  making 
some  reference  to  the  question  of  unregistered 
practitioners  of  dentistry,  more  especially  with 
regard  to  anaesthetics  and  their  use,  or  rather 
misuse.  The  law  as  it  at  present  stands  is  in  a 
most  chaotic  state  as  far  as  anaesthetics  are 
concerned.  It  practically  says  that  if  you 
desire  to  sell  chloroform  to  the  public  you 
must  be  qualified.  But  if  you  want  to  merely  (I) 
administer  it  to  a  fellow  creature  you  need  not  be 
qualified.  So  long  as  you  do  not  sell  it,  unless 
you  are  a  qualified  chemist,  the  actual  adminis- 
tering of  it  is  a  trifhng  matter;  you  can  do  as 
you  please  !  If  ever  there  was  a  subject  with 
regard  to  which  legislation  is  necessary  this 
is  one. 

Sir  Frederick  Hewitt  has  done  valuable  work 
with  a  view  to  the  regulation  of  the  adminis- 
tering of  anaesthetics.  He  has  kindly  sent  me 
in  book  form  a  reprint  from  the  Lancet  of  June  3 
and  June  10,  1911,  entitled  "The  Position  of 
the  Present  Reform  Movement  in  Anaesthetics." 
■  I  have  found  its  perusal  a  most  interesting  study, 
and  the  whole  question  is  reviewed  up  to  the 
date  of  the  publication  of  the  paper  in  the 
Lancet.  At  page  39  Sir  Frederick  HeAntt  says  : 
"  We  see  that  the  legislative,  academic  and 
professional  bodies  to  whom  the  main  question 
of  the  desirability  of  legislation  has  been  sub- 
mitted agree  that  the  time  has  fully  come  for 
the  protection  of  the  public  against  the  employ- 
ment of  anaesthetics  by  unqualified  persons. 
Nothing,  indeed,  can  be  more  striking  than  the 
j  similarity  between  the  independent  opinions 
expressed  by  the  Home  Office  Departmental 
Committee  and  by  the  General  Medical  Council 
upon  this  main  issue." 

He  adds  later  on  in  the  paper,  "  It  is  difficult 
to  understand  Avliy  there  should  be  the  smallest 
delay  on  the  part  of  the  authorities  concerned 
in  giving  effect  to  the  practicallj^  unanimous 
recommendations  of  the  various  bodies  that 
have  been  consulted  directly  or  indirectly  upon 
this  important  matter.  Surely  there  was  never 
a  clearer  case  for  legislation." 

My  personal  feeling  is  that  it  is  absolutely 
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and  urgently  necessary  to  confine  the  adminis- 
tration of  all  anaesthetics  both  general  and  local 
to  duly  qualified  and  registered  medical  and 
dental  practitioners.  Anything  short  of  this 
is  fraught  with  great  and  increasing  danger  to 
the  public. 

Much  has  been  said  and  much  might  be 
written  on  the  subject  of  unregistered  prac- 
titioners of  medicine  and  dentistry.  So  far  as 
the  law  is  concerned  any  one  may  practice 
medicine,  surgery  or  dental  surgery  without 
let  or  hindrance,  so  long  as  they  do  not  arrogate 
to  themselves  a  title,  e.  g.  doctor,  surgeon,  dental 
surgeon  or  dentist.  They  may  mutilate  the 
mouths  or  bodies  of  his  majesty's  lieges  as  much 
as  they  please,  so  long  as  they  do  not  use  the 
titles  above  stated .  No  one  is  allowed  to  inscribe 
the  words  "dentist"  or  "dental  surgeon"  on 
his  doorplate  unless  he  be  properly  qualified  in 
dental  surgery,  but  any  one  may  erect  a  board 
twenty  feet  long  bearing  the  words,  "  dental 
surgery "  or  "  dental  consulting  rooms." 
Patients  sometimes  ask  to  be  enabled  to  dis- 
tinguish between  a  properly  quahfied  dentist 
and  a  "  quack."  I  tell  my  patients  to  look  for 
the  Avords  "dentist"  or  "dental  surgeon." 
Except  for  a  few  dentists  in  the  large  towns  who 
are  so  well  known  that  they  pride  themselves 
on  not  requiring  any  designation  or  title,  the 
absence  of  the  words  "  dentist  "  or  "  dental 
surgeon  "  may  be  taken  to  mean  that  that 
practitioner  is  not  duly  and  properly  registered. 
In  instructing  patients  accordingly,  medical 
men  will  render  genuine  service  to  the  public. 

Medical  men  may  say  that  it  is  quite  natural 
that  the  dental  profession  should  want  them  to 
tell  their  patients  to  have  their  teeth  preserved, 
and  hint  that  the  object  aimed  at  is  financial 
in  nature.  I  shall  prove  that  it  is  not  so ;  for 
if  care  of  the  teeth  is  in  our  favour  financially, 
neglect  of  them  is  still  more  in  our  favour.  If 
care  be  not  taken  to  preserve  the  natural  teeth, 
then  crown  and  bridge  work  or  dentures  become 
a  necessity,  and  these  are  the  only  part  of  our 
daily  Avork  for  which  patients  are  willing  to  pay 
a  reasonable  fee.  Therefore,  in  proposing  and 
carrying  into  effect  school  or  factory  dentistry, 
and  dental  treatment  for  the  masses,  we  are 
advocating  a  line  Avhicli  may  affect  us  and  our 
sons  or  grandsons  in  no  small  way.  Neverthe- 
less, the  teeth  of  the  people  have  been  rightly 
called  a  national  asset,  and  we  want  to  do  our 
part  in  promoting  national  health  and  pros- 
perity. What  has  preventive  medicine  done 
for  the  public  health  ?  Sir  W.  Jenner  in  giving 
us  vaccination  sounded  the  death  knell  of  small- 
pox. And  in  discovering  his  comma  bacillus 
did  not  Dr.  Koch  give  us  a  means  of  fighting 
that  dread  disease — cholera  ?  The  late  Prof. 
Miller  of  Berlin  gave  us  the  result  of  his  studies 
as  to  the  cause  and  pathology  of  dental  caries 


with  a  view  to  more  efficient  treatment  and  if 
possible  prevention  of  dental  disease. 

All  this  work  has  been  done  with  the  object  of 
ameliorating  disease,  and  preventive  medicine 
has  done  an  incalculable  amount  for  the  public 
health.  I  believe  I  am  responsible  for  the  term 
"  Preventive  Dentistry,"  and  this  latter  will 
accomplish  more  and  more  in  the  form  of  early 
conservative  dental  treatment,  with  a  view  not 
only  to  prevention  of  dental  caries,  but  also  of 
the  diseases  caused  by  it.  Therefore,  the  claim 
we  have  made  for  years,  to  the  righteousness  of 
which  the  pubHc  have  slowly  awakened,  is  more 
than  justified  to-day — our  claim  to  be  a  pro- 
fession in  the  best  sense  of  the  word.     Hence 

I  m}^  plea  for  a  closer  union  betAveen  the  medical 
and  dental  professions.  If  I  have  succeeded  in 
broadening  the  minds  of  the  readers  of  this 
article  as  regards  the  scope  of  dental  surgery 
and  the  Avhole  question  of  dental  disease  and  its 

I  treatment  I  shall  feel  amply  rcAvarded. 

R.  J.  E.  Y. 

DEFECTIVE   SPEECH    AND   STAMMERING 

Stammering  is   a    bad    habit   Avhich    usually 
begins  in    early    childhood.     It    originates    in 
many   Avays,   but    the    most    common   are : — 
I  imitation  and    sometimes    mocking    of    other 
j  stammerers,     attempting    to    talk    hurriedly, 
I  fright   and    general    weakness.     The   starting- 
point    Avith     the     stammerer    is    undoubtedly 
from  some  of  the  above  causes,  or  others  of  a 
I  similar  nature  due  to  disturbance  in  the  speech 
j  impulse.     There  is  lack  of  breath  control,  and 
j  consequently  much  misdirected  energy,  Avhich 
interferes  Avith  the  smoothness  and  ease  of  the 
oral  mechanism.     This  affects  chiefly  the  lips 
I  and  the  tongue  at  first,  but  if  alloAved  to  groAv, 
the   habit   leads   to   most   frantic   efforts   and 
struggles,  and  disturbs  not  only  the  particular 
organs  mentioned,  but  e\'en  the  facial  muscles 
and    the    limbs.     When    the    stammerer    has 
reached   this   pass,  the  greatest   terror   of   all 
comes  on :  he  is  afraid  to  try  to  speak.     This 
constant  fear  and  dread  of  speech  failure  is  at 
the  bottom  of  nearly  all  permanent  stammering. 
It  leads  its  victim  into  aU  kinds  of  pitfalls, 
such  as  a  too  cautious  hesitation  in  articulation, 
needless    repetition,    halting    and    a    nervous 
magnifying    of    the    slightest    oral    difficulty. 
The  faculty  of  self-reliance  is  so  Aveakened  that 
natural    utterance    becomes    impossible.     This 
bad  habit  brings  on  fear,  and  fear  increases  the 
difficulty  of  overcoming  the  habit.     Stammering 
is  sometimes  acquired  very  rapidly,  but  more 
generally  it  has  its  progressive  stages  of  growth 
into  fixed  habit.     Children  Avho  go  back  over 
odd    Avords    in    a    sentence,    repeating    them 
nervously,  are  on  the  Avay  to  the  acquirement 
of  this   speech   defect.     At   this   initial  stage, 
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however,  permanent  cure  is  comparatively 
easy  and  should  be  based  on  the  simple  insist- 
ence of  the  completion,  without  any  turning 
back,  of  every  sentence  uttered,  either  as  a 
formal  exercise  or  in  everyday  speech.  On 
no  account  must  any  impatience  be  shoAvn  in 
dealing  with  the  afflicted  child  at  this  critical 
stage.  Telling  it  not  to  say  this  or  that,  in 
a  harsh  or  scolding  manner,  will  but  accentuate 
the  trouble.  The  better  plan  is  to  show  clearly 
and  distinctly  the  right  way,  and  to  leave  out 
aU  useless  and  fear-compelling  "  don'ts." 

Then  there  is  the  stuttering  stage  due  to 
lack  of  tension  in  articulation,  and  shown 
chiefly  in  initial  explosive  consonants,  in  which 
you  get  in  words  like  "pepper"  too  many 
p's.  The  sound  is  no  sooner  made  than  it 
is  instantly  returned  to,  and  repeated  by  a 
loose  spasmodic  closing  and  opening  of  the  lips 
in  the  "  p  "  position.  This  lack  of  control  is 
not  entirely  of  the  lips  but  also  of  the  breath 
which  regulates  the  easy  glide  from  the  con- 
sonant to  the  vowel  following.  The  intense 
consciousness  of  this  stuttering  leads  to  another 
and  further  stage  in  the  defect,  namely,  a 
tendency  to  check  and  hold  the  organs  of  speech 
at  the  different  voice  stoppages.  For  example, 
after  the  stoppage  for  "  p  "  has  been  taken  up 
at  the  lips  it  refuses  to  move  and  explode,  and 
the  same  thing  occurs  at  "  t  "  with  the  tip  of 
the  tongue  firmly  fixed  at  the  roots  of  the  upper 
teeth,  and  at  "  k  "  and  "  g  "  further  back  in 
the  mouth,  causing  a  choking  gurgle,  and  so 
on  perhaps  through  the  whole  gamut  of  the 
consonants  at  different  times.  This  spasmodic 
hesitation  is  most  distressing  and  affects  not 
only  the  lips  and  tongue  but  the  lower  jaw, 
and  leads  to  all  sorts  of  contortions  of  the  face 
in  the  violent  effort  to  break  through  the 
various  stoppages.  There  are  other  forms  of 
stammering,  but  they  all  have  to  do  with 
misdirected  energy  and  may  be  cured  in  their 
early  stages  by  proper  educational  methods. 

There  is,  and  can  be,  no  fetish  or  secret 
process  in  this  cure.  It  should  he  based  on 
good  breathing,  self-control  and  a  correct 
personal  knowledge  on  the  part  of  the  pupil 
of  the  ivhole  mechanism  of  speech.  Establish 
these,  and  you  give  the  power  Avhich  does 
away  "with  fear.  The  teacher  of  stammerers 
must  rely  chiefly  on  individual  instruction. 
The  defect  varies  so  much  that,  as  a  rule,  class 
teaching  cannot  be  very  efficient,  except  with 
small  numbers,  say  of  not  more  than  half  a 
dozen  at  a  time,  in  the  drill  which  is  set  out 
fully  in  the  scheme  of  breathing  exercises. 
The  number  being  thus  limited  aUoAvs  of 
greater  watchfulness  on  the  part  of  the  teacher 
and  a  readier  notice  and  correction  of  faults. 

The  separate  sounds  of  speech  should  all 
be  taught  by  individual  instruction,  and  fixed 


by  constant  repetition  and  combination.  A 
small  hand-mirror  will  be  found  extremely 
useful  in  pointing  out  positions.  The  sense  of 
touch,  as  well  as  hearing  and  sight,  will  also  be 
often  useful  in  leading  pupils  to  a  more  exact 
realization  of  what  takes  place  in  the  vibratory 
apparatus  (see  Voiced  Consonants). 

The  personality  of  the  teacher  is  of  the 
utmost  importance.  No  one  who  is  lacking  in 
patience  and  sympathy  should  attempt  to 
cure  stammerers.  The  whole  success  of  the 
work  depends  largely  on  creating,  in  the  mind 
of  the  pupil,  a  feeling  of  self-reliance  and 
confidence  through  knowledge.  This  is  brought 
about  as  much  by  kind  and  wise  encouragement 
as  by  scientific  method.  The  inculcation  into 
the  minds  of  the  pupils  of  the  power  of  self- 
control  constitutes  a  faculty  in  teaching  power 
of  the  very  highest  order.  It  presupposes  an 
intimate  knowledge  of  child-nature  and  a 
careful  study  of  each  individual  as  a  unit 
presenting  its  own  special  difficulties.  No 
ready-made  method  of  dealing  with  the  in- 
dividual has  yet  been  devised  which  can  be 
accepted  as  a  royal  road  to  educational  success. 
With  the  idea  of  diverting  the  pupil's  mind 
from  the  difficulty  of  the  speech  impulse  many 
teachers  have  resorted  to  such  adventitious 
aids  as  the  beating  of  time  with  hands  or  feet 
to  the  word,  and  to  a  drawling,  singsong  utter- 
ance. This,  besides  producing  unnatural  speech, 
is  uimecessary.  The  goal  to  be  aimed  at  is 
ordinary,  natural  speech,  with  correct  timing  of 
breath  and  stoppages. 

The  method  advised  is  as  follows — 

1 .  A  systematic  course  of  breathing  exercises 
(see  Voice  Production  and  Breathing) . 

2.  The  teaching  of  the  separate  sounds  of 
speech  (see  Mechanism  of  Speech). 

3.  Voice  exercises,  apart  from  breathing 
exercises,  (a)  the  pure  vowels  alone,  (b)  in 
combination  with  initial  consonants,  (c)  A\ith 
final  consonants,  (d)  in  words  in  full  sentences, 
folloAving  a  plan  of  covering  the  whole  of  the 
sounds  such  as  is  to  be  found  in  the  "  Nellie 
Dale  Readers  "  (Geo.  Philip  &  Son), 

If  a  stammering  child  is  sent  to  school  a 
certain  amount  of  teasing  is  likely  to  take 
place  however  excellent  the  tone  and  discipline 
may  be.  This  will  accentuate  the  trouble. 
It  is  therefore  advisable  that  an  attempt 
should  be  made  to  effect  a  cure  before  school 
life  begins.  In  some  of  our  large  towns  special 
classes  for  stammerers  have  been  established, 
and  these  are  to  be  recommended  where  private 
tuition  is  impossible.  In  all  cases  of  defective 
speech  it  is  recommended  that  the  hearing  of 
the  child  should  be  carefully  tested  by  an 
aurist,  as  many  forms  of  deficient  hearing 
exist  which  interfere  with  the  acquisition  of 
speech.     Consonant  deafness  is   very  common 
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and  leads  particularly  to  the  dropping  of  final 
consonants. 

Lisping  is  a  very  common  form  of  simple 
defect  and  is  usually  caused  by  wrong  manage- 
ment of  the  tongue.  The  fault  lies  in  a  pro- 
nounced forward  action  of  the  organ.  The 
"  s  "  sounds  are  peculiarly  favourable  to  lisping 
and  are  due  to  the  middle  of  the  tongue  being 
too  flat.  In  cases  of  cleft  palate  it  is  necessary 
for  speech  purposes  that  an  artificial  palate 
should  be  provided,  but  after  that  has  been 
successfully  accomplished  exercises  for  its 
definite  use  must  be  arranged,  otherAvise  the 
nasality  and  enunciation  will  stUl  be  unsatis- 
factory. Before  the  operation  there  was  no 
back  point  of  contact  for  the  tongue,  therefore 
when  the  new  curtain  is  in  place  it  must  be 
trained  to  meet  it.  W.  N. 


ORAL   METHOD    OF    TEACHING    THE    DEAF 

There  Avill  be  no  attempt  made  in  this 
article  to  go  into  the  history  of  the  teaching  of 
speech  and  lip-reading  to  the  deaf.  Suffice  it 
to  say  that  such  teaching  is  now  general  both 
in  Europe  and  in  America,  and  that  its  principles 
are  based  on  the  establishment  in  the  child  of 
ordinary  speech  and  lip-reading  as  a  means  of 
personal  communication.  Oral  teaching  cannot, 
liowever,  be  applied  with  advantage  to  all  the 
deaf.  About  twenty  per  cent,  of  the  deaf 
children  under  instruction  in  schools  are  mentally 
backward.  They  are  decidedly  slow  in  acquiring 
a  useful  knoAvledge  of  language.  Their  word- 
memory  is  poor,  and  although  they  are  capable 
of  some  amount  of  educational  training  their 
range  of  intelligence  is  so  limited  that  oral 
tuition  has  generally  proved  a  waste  of  time  and 
a  failure.  Finger  spelling,  writing  and  industrial 
training  is  really  the  best  that  can  be  done  for 
them.  The  other  eighty  per  cent,  are  composed 
of  intelligent  born-deaf  children,  and  children 
who  have  acquired  deafness  through  illness  or 
from  other  causes,  but  whose  mental  faculties 
are  normal. 

What,  then,  are  the  most  favourable  conditions 
for  successful  speech  tuition  ?  In  the  first  place 
an  earlij  start  is  absolutely  essential.  The  deaf 
baby  babbles  and  crows  and  uses  its  voice  like 
other  babies,  but  it  is  cut  off  from  all  articulate 
sound,  and  the  babbling,  instead  of  leading  on 
by  imitation  to  speech,  ceases,  and  the  inherited 
tendency  to  use  the  vocal  organs  gradually  dies 
away. 

The  hearing  baby  picks  up  the  rudiments  of 
speech  and  language  naturally  and  almost  as 
simply  as  it  learns  to  walk.  The  fundamental 
principles  which  lie  at  the  base  of  linguistic 
science,  and  without  grasping  which  no  intelli- 
gent study  of  the  subject  may  be  made,  are, 
firstly,  that  all  language  is  merely  arbitrary. 


and  secondly  that  language  is  not  an  inherited 
race    characteristic  like  colour,   physical  con- 
stitution, etc.     Language  is  learnt — learnt  dur- 
ing  childhood,   learnt   by   imitation.     Thus   a 
child  of  parents  residing  in  a  foreign    country 
will  grow  up  to  speak  the  foreign  tongue  as  well 
as  that  of  his  parents,  and  to  speak  it  just  as 
'  naturally    as    do    the    children    of    the    native 
parents.     A  child  learns  to  observe  the  persons 
and  things  about  him  and  to  distinguish  and 
recognize  them  by  some  characteristic  quahty 
•  or  act.     At  the  same  time    he  discovers  and 
I  begins  to  exercise  his  organs  of  utterance  and, 
by  imitating  the  speaking  persons  around  him, 
[  gradually  gains  conscious  and  intelligent  com- 
j  mand  of  them.     A  child  brought  up  in  solitude 
would  be  almost,  if  not  quite,  silent.     By  the 
time    he    has    gained    sufficient    control    and 
:  management  of  the  organs  of  utterance  he  has 
;  learnt  to  associate  with  objects  most  familiar 
i  to  him  the  name  by  which  they  are  called — 
this  as  a  result  of  hearing  the  two  often  put 
together  by  his — one   might    say — instructors. 
j  This  mental  association  of  sound  and  object 
]  is  by  no  means  an  easy  matter  to  the  child, 
I  and  it  is  only  by  constant  repetition  that  the 
I  lesson  is  driven  home.     But  the  child  begins  as 
a  learner  and  continues  as  such.     He  never  gets 
beyond  that  stage.     There  is  continually  before 
him  more  than  he  can  grasp.     We  say  of  a 
hearing  child  that  he  has  "  learned  to  speak," 
but  by  that  we  mean  no  more  than  that  he  has 
acquired  a  sufficient  number  of  signs  for  the 
ordinary  purposes  of  child  life,  while  outside 
that  circle  English  is  still  as  much  an  unknown 
language  as  Chinese  or  Hindu.     This  is  what 
happens  to  the  ordinary  hearing  child.      It  is 
the  sense  of  hearing  which  differentiates  it  from 
the  deaf  child  and  puts  it  in  a  position  to  acquire 
naturally,  through  process  of  time,  speech  and 
language. 

The  question  for  the  parent  of  the  deaf  child 
is  how  to  make  up  for  the  lack  of  this  most 
important  sense,  which  means  so  much,  not 
only  in  regard  to  speech,  but  to  all  that  speech 
and  language  imply  as  a  means  of  thought  and 
expression.  The  answer  is  very  simple  :  always 
talk  to  the  child  as  if  it  could  hear,  but  direct 
its  attention  to  the  lips  and  give  it  every  possible 
chance  to  see  what  is  said.  It  is  of  no  use 
talking  to  it  with  the  face  in  shadow.  Speech, 
as  has  been  shown,  is  imitation  of  what  is 
heard  by  the  hearing  child,  and  it  should  be 
imitation  of  what  is  seen  by  the  deaf  child. 
Intelligent  repetition  is  the  keystone  to  effective 
work  on  the  part  both  of  the  parent  of  the  deaf 
child  and  of  the  teacher.  The  enormous 
difference  at  five  years  of  age  between  deaf 
children  who  have  been  talked  to  and  those 
lolw  have  not  is  remarkable.  What  the  mother 
can  do  for  her  child  during  those  receptive  years 
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of  early  infancy  cannot  he  over-estimated. 
Neglect  of  speech-training  at  this  stage  of  any 
child's  life  means  a  loss  to  the  language  faculty 
which  can  never  be  recovered.  The  doctor  is 
generally  the  first  person  whose  advice  is  sought 
by  the  parents  of  a  deaf  child,  and  he  should 
tell  them,  if  they  wish  it  to  acquire  a  spoken 
language,  to  be  ceaseless  in  their  efforts  to 
enable  it  to  do  so.  Parents  who  can  afford 
the  expense  should  secure  a  good  teacher  as 
early  as  possible  and  certainly  not  later  than  at 
four  or  five  years  of  age,  although  this  will 
depend  on  the  amount  of  personal  attention 
in  the  direction  indicated  which  can  be  given. 

At  the  very  least  ninety  per  cent,  of  the 
parents  of  deaf  children  are  not  in  a  position 
to  afford  private  tuition,  and  considering  the 
number  of  really  good  schools  available,  it  is 
a  moot  point  whether  they  could  possibly  do 
better  than  send  them  to  one  of  these.  Really 
good  private  teachers  are  few  and  far  between. 
The  skilful  teacher  enjoys  Avork  in  the  schools 
best,  because  the  scope  is  greater  and  the  work 
less  monotonous  than  in  teaching  one  child. 

The  child  destined  for  the  public  or  private 
school  should  go  to  school  at  five.  If  some  few 
deaf  children  succeed  fairly  well  after  first 
admission  to  school  at  eight  or  nine  years  of  age 
it  is  in  spite  of  great  difficulties  and  because  of 
very  exceptional  intelligence.  It  is,  indeed, 
possible  that  the  twenty  per  cent,  of  backward 
children  might  be  greatly  reduced  if  all  deaf 
children  were  obliged  to  enter  school  at  five 
years  of  age. 

The  second  essential  to  success  is  "physical, 
and  has  to  do  with  good  nutrition  and  all  that 
goes  to  the  making  of  a  healthy,  vigorous  body — 
the  mens  sana  in  cor  pore  sano  of  pedagogics. 
It  may,  in  fact,  be  safely  laid  down  as  a  general 
law  that  weakness  of  body  in  addition  to  deaf- 
ness will  generally  prove  an  insuperable  barrier 
to  self-supporting  citizenship. 

The  third  essential,  both  for  the  privately 
taught  and  the  school  child,  is  a  life  brimful  of 
active  interest  and  opportunity  in  all  directions 
for  self-expression.  Everything  and  everybody 
about  the  child  should  be  bright.  There  is  no 
excuse  for  drab  surroundings  and  dull  teaching. 
Ail  real  living  education  breathes  and  has  its 
being  in  an  atmosphere  that  is  coloured  with 
love  and  brightness  and  never-ending  interest. 

The  fourth  essential  is  good  classification  and 
does  not  touch  the  home-taught  child  except 
that  it  would  indeed  be  all  the  better  for  rubbing 
shoulders  with  children  at  the  same  stage  of 
progress  and  of  equal  intelligence.  Without 
efiicient  clanssification  in  school  life  it  does  not 
matter  how  early  the  commencement,  or  how 
physically  fit  the  child  may  be,  or  inspiring  the 
atmosphere,  the  pace  of  progress  will  be  re- 
tarded.    A  good  system  of  classification  will  take 


into  account  ability,  age,  state  of  deafness  and 
backwardness,  and  can  only  be  secured  where 
the  numbers  in  the  school  are  sufficiently  large 
to  allow  of  these  divisions.  The  lowest  number 
allowing  of  a  fair  classification  may  be  said  to 
be  about  eighty  on  the  roll.  In  the  best  private 
schools  selection  of  pupils  possibly  does  away 
with  the  necessity  of  this  standard. 

The  actual  teaching  in  detail  cannot  be  dealt 
with  here  at  sufficient  length  to  serve  any  useful 
purpose.     It  should,  however,  be  assumed  that 
the  teacher  is  qualified  by  experience  and  study 
to    undertake    the    work.     A    very    complete 
knowledge    of    the    mechanism    of    speech    is 
necessary  for  the  teacher  of  the  young  deaf 
child,  and,  added  to  this,  an  intimate  experience 
of  the  best  kindergarten  methods.     In  fairly 
large  schools  the  teacher  of  these  young  children 
is  set  apart,  generally  on  account  of  special 
aptitude,    entirely    for    beginning    work,    and 
when  she  has  trained  her  class  in  the  rudiments 
of  speech  and  expression  they  are  passed  on  to  a 
teacher  of  simple  language.     This  teacher  has 
also  most  likely  been  specially  successful  with 
children  at  this  stage  of  progress.     Besides  the 
building  up  of  language  she  must  give  a  good 
deal  of  attention  to  the  speech  sounds  in  a 
revisory  way.     Following  this  plan,  the  children 
may  be  said  to  pass  from  one  stage  to  another 
until    they    reach   the   upper   school.     In   the 
lower  and  middle  school  no  actual  lessons  in 
grammar  are  given.     All  the  work  plays  round 
centres  of  interest  and  differs  from  ordinary 
school  teaching  in  many  ways.     The  method  of 
work  cannot  be  said  to  be  included  in  reading, 
writing    and  arithmetic.     It  has  to  take  into 
account  the  difference  between  the  hearing  and 
the  deaf  child.     The  different  experiences   of 
life  which  call  forth  language  and  particular 
form?  of  expression  have  to  be  gone  through — 
broucjlit  as  it  were  on  to  the  educational  staoje 
and  acted  out  in  as  living  and  real  a  manner  as 
possible.     This   method   of   teaching,  although 
dealing  with  the  simplest  and  most  elementary 
forms  of  knowledge,  may  be  said  to  be  the  very 
bedrock  of  pedagogics.      Like  the  climber  up 
some  difficult  shoulder  of  the  Matterhorn  each 
foothold  must  give  its  secure  support  for  the 
j  next  upward  step.     So  the  teaching,  up  to  a 
I  certain  stage,  instead  of  being  based  on  con- 
{  ventional  school  subjects,   deals   mainly  with 
;  persons,  places    and  things,  and  exhausts,  as 
i  nearly  as  possible,  all  the  simple  expressions 
which  can  be  applied  to  them. 

Beginning  with  immediate  surroundings  and 
friends  and  relatives,  the  children  are  led  out, 
as  it  were,  into  the  world  of  activity ;  trades, 
trams,  railways,  canals,  shops,  nature,  news- 
papers ;  all  these  provide  their  distinctive 
terminology.  The  power  to  associate  spoken, 
written    and  printed  forms  with  their  actions 
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and  objects,  and  to  express  ideas  is  gradually 
acquired.  Then  is  opened  up  a  new  and  much 
more  rapid  way  to  the  acquisition  of  language — 
the  power  to  read.  When  the  deaf  child  can 
read  a  storybook  of  any  kind  with  interest 
it  may  be  said  to  be  fairly  on  its  way  to  a  good 
education.  After  that,  the  ordinary  school 
subjects  may  be  tackled  with  confidence,  and 
almost  any  skilled  ordinary  teacher  may  do  the 
work,  but  it  should  always  be  borne  in  mind 
that  the  imit  of  expression  is  the  sentence  and 
not  the  isolated  word.  W.  X. 


MECHANISM    OF    SPEECH 
TABLE   OF   SOUNDS 

Xoii- Vocal.  Vocal.  Nasal.  Double  Sounds. 


3 

3 

CO 

Key 
Wonl. 

3 
o 

n 

o 

CO 

« 

P 

path 

b 

bath 

m 

man 

X 

wax 

f 

fat 

\- 

van 

X 

exact 

t  top 

th  thin 

s  sun 

sh  shop 

ch  church 

k,  c  king,  cat     g 

1 
i  r 

I 


nan 
d       dog 

th     thine     ng     bang 
z       buzz  j 
zh    azure  ! 

j        jack   I  j 

gap     I  I 

lamp 


nk     bank 

nq     conquest 
ng     finger 
tch    patch 
g        magic 
dg     midge 


water 


Short  Vowel  Triangle.  Long  Vowel  Triangle. 

i-y  '1  (i)  (u) 

6  o  (e)  (o) 

a        "  (E)  (A) 

(a)  (er) 

Key  to  above.  Key  to  above. 

pity  push       marine,  he  truth 

pet  pot  rein,  baby  note 

pat  muff  there,  Mary     all 

father     fern 

Combinations 
n — music    i — kind    ou — trout    oi — boil 
cure         fire         sour         sho^^-er. 

The  Consonant  Sounds  briefly  described. 

p — path 

The  breath  passes  through  the  throat  and 
mouth  until  it  is  stopped  bv  the  lips  being 
pressed  slightly  together.  As  the  breath  bursts 
rapidly  through  this  obstacle  the  sound  is  pro- 
duced. The  rising  of  the  soft  palate  prevents  the 
escape  of  the  breath  through  the  nasal  passage. 
A  good  test  and  exercise  for  this  sound  is  to 
putf  pieces  of  paper  off  the  open  hand. 


b — bath 

The  position  is  the  same  as  for  p,  but  the 
pressure  of  the  lips  is  slightly  less.  The  breath 
sets  the  vocal  cords  ^^brating,  swells  out  the 
cheeks  in  a  gentle  expansion,  and  explodes 
quietly,  the  resonance  being  confined  in  the 
mouth  in  a  quiet  rumble.  The  sense  of  touch 
must  here  be  used  bj'  the  deaf  pupil  by  its  hand 
being  placed  on  the  teacher's  larjmx. 

f—fat 

The  lower  lip  is  pressed  gently  against  the 

I  upper  teeth  and  the  breath  allowed  to  pass 

steadily  through  between.     The  tongue  is  well 

do'i^'n  on  the  floor  of  the  mouth.     By  holding 

the  hand  in  front  of  the  mouth  the  breath  should 

I   be  felt  in  a  continuous  flow.     Use  the  paper 


again. 


V — van 


The  position  is  the  same  as  for  /,  but  the  lips 
1  and  teeth  are  not  quite  so  close,  gi'v^ng  more 
freedom  for  the  vibration  set  up  by  the  vocal 
cords.  The  pupil  should  again  be  allowed  to 
feel  this  vibration  by  touching  the  teacher's 
larynx. 

t — fop 

This  sound  is  produced  by  the  point  of  the 
tongue  touching  the  gum  ridge  above  the  upper 
teeth,  the  breath  being  allowed  to  escape  by  its 
sudden  release.  The  teeth  are  held  slightly 
apart. 

d — dog 

Produced  exactly  in  the  same  manner  as  t, 
the  tongue  being  a  little  flatter  at  the  point  of 
contact  and  the  vocal  cords  vibrating. 

th — thi7i 

The  tip  of  the  tongue  gently  touches  the  upper 
teeth,  the  breath  passing  through  between,  and 
the  sound  is  produced  by  its  friction  against 
the  teeth.  There  is  great  similarity  between 
this  sound  and  /,  but  the  tongue  in  th  takes  up 
a  position  more  between  the  two  rows  of  teeth. 
Prof.  Rippmann  says  this  similarity  explains 
the  '■  fumb  "  of  little  children. 

th — thine 
This  sound  is  produced  in  exactly  the  same 
manner  as  non-vocal  th  except  that  the  vocal 
cords  vibrate. 

S — SU71 

This  sound  is  produced  by  the  breaking  of  the 
current  of  breath  against  the  teeth.  The  sides 
of  the  tongue  press  against  the  side  teeth  and  a 
little  channel  is  formed  down  the  middle  of  the 
tongue  to  its  tip,  directing  the  breath  against  a 
point  in  the  middle  front  teeth.  This  rubbing 
of  the  breath  against  a  particular  point  produces 
the  sound.  Unless  the  chamiel  down  the  middle 
of  the  tongue  is  formed  a  lisping  5  may  result. 
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z — buzz 

The  position  is  the  same  as  for  s,  with  the 
vocal  cords  vibrating. 

sli — slioy 

This  sound  is  formed  a  little  further  back  than 
s ;  but  unlike  that  sound,  which  is  concentrated 
on  one  point,  the  current  of  breath  is  diffused 
by  the  tongue  being  arched  and  brought  nearer 
the  palate,  the  breath  travelling  along  nearly 
the  whole  length  of  the  hard  palate  to  its  point 
of  escape.  The  breath  should  not  be  allowed 
to  escape  at  the  sides  of  the  tongue. 

zh — azure 

This  sound  is  simply  sh  vocaHzed  by  the 
vibration  of  the  vocal  cords. 

ch — church 
This  sound  is  a  combination  of  t  and  sh,  but 
should  be  taught  as  a  whole.  The  tongue  is 
broadly  pressed  against  the  hard  palate  with 
the  point  at  its  commencement  in  the  t  position, 
and  suddenly  released.  It  is  one  of  the 
difficult  sounds. 

j — jack 
This  sound  takes  the  same  position  as  ch, 
but  as  it  is  voiced  it  is  a  combination  of  d  and  zh. 
The  pressure  of  the  tongue  is  less  against  the 
hard  palate  as  it  is  essentially  gliding  and  not 
held.  " 

k — king  ;  c — cat 

The  stoppage  in  this  sound  is  effected  by  the 
middle  or  back  of  the  tongue  being  pressed 
against  the  palate.  On  the  tongue  being  quickly 
and  forcibly  released  the  sound  is  produced. 
The  mouth  should  only  be  slightly  open  and 
the  nasal  passage  closed. 

g—gaj) 

This  sound  is  the  vocal  counterpart  of  k. 
Like  other  voiced  consonants  it  should  be  uttered 
A\dth  as  little  sound  as  possible. 

I — lamip 
This  sound  is  produced  by  the  tongue  point  ' 
touching  the  top  of  the  mouth  along  the  middle 
line  and  the  breath  being  allowed  to  escape  past 
the  sides.     The  side  rims  of  the  tongue  and  the 
vocal  cords  vibrate,  and  for  this  reason  the  point  ' 
of  contact  must  only  be  gently  held.     It  should  ; 
be  taught  in  combination  with  a  vowel. 

r — ring 
This    sound    is    produced    by    a    narrowing 
between  the  raised  tongue  point  and  the  upper 
gums.     The  sides  of  the  tongue  are  held  against  { 
the  side  teeth.     The  tip  of  the  tongue  and  the  | 
vocal  cords  vibrate  as  the  current  of  breath 
passes  through.     It  should  be  taught  in  com- 
bination with  a  vowel,  e.  g.  ra — in  rather.  ( 


w — water 
This  sound  is  produced  from  the  sustaining 
of  the  sound  u  in  brute  or  oo  in  tooth.     The 
bottom  lip  being  dropped  at  the  glide. 

Nasal  Sounds 


m 


n 


ng 


The  distinguishing  feature  of  the  nasal  sound 
is  that  the  breath  is  exhaled  through  the  nose. 

For  m  the  position  or  stoppage  is  the  same  as 
for  J)  and  h. 

For  n  the  stoppage  is  the  same  as  for  t  and  d. 

For  ng  as  for  k  and  g. 

Description  of  Long  Vowel  Sounds 

a — in  father  ;   ar — in  tart 

The  tongue  lies  on  the  floor  of  the  mouth,  the 
front  of  which  is  opened  wide  and  naturally 
(see  Prof.  Rippmann's  Chart  of  Lip  Positions 
in  Elements  of  Phonetics).  In  producing  the 
voice,  care  should  be  taken  that  it  is  pure  and 
full.  The  breathing  exercises  prepare  for  this, 
but  they  should  not  be  practised  with  the  voice 
exercises.  The  lungs  are  the  beUows,  not  the 
voice  producers.  They  should  be  developed 
separately  from  the  voice,  otherwise  what  is 
called  a  breathy  voice  is  likely  to  be  acquired. 
Too  much  importance  cannot  be  attached  to 
getting  this  vowel  well  established  -uathout 
laboured  u.tterance.  It  is  the  ke}^  to  the  other 
vowels  and  to  voice  generally. 

er—in  fern 

The  position  for  this  sound  varies  very  little 
from  [ar]  except  that  the  mouth  is  less  open  and 
the  tongue  slightly  raised  in  the  middle. 

a — in  all ;  aw — in  paw 

Refer  to  the  vowel  triangle.  This  sound  is 
intermediate  between  (a)  in  father  and  (ii)  in 
truth.  The  tongue  position  is  the  same  as  in 
(a),  but  the  lips  are  very  slightly  rounded. 

u — in  truth  ;  oo — in  tooth 
The  place  of  articulation  is  farther  back  than 
in  (a)  or  {aw).  The  back  of  the  tongue  is  raised 
towards  the  soft  palate  and  the  front  down  and 
slightty  back.  The  lips  are  rounded  and  pro- 
truded. The  resonance  cavity  is  large  and  the 
sound  is  of  very  low  pitch. 

e — in  there  ;   a — in  Mary 

This  sound  occupies  a  similar  position  between 
(a)  in  father  and  {i)  in  marine  that  (a)  in  all 
does  between  [a]  in  father  and  {u)  in  truth. 
The  lips  open  are  less  than  in  (a)  and  the  angle 
of  the  jaw  is  smaller.  The  point  of  articulation 
is  the  front  and  middle  of  the  tongue  ridge. 

i — in  marine  ;  ee — in  teeth 
This  sound  is  perhaps  the  most  difficult  of  all 
the  vowels  to  acquire.     The  lips  are  narrowed 
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to  a  mere  slit  and  may  be  drawn  back  at  the 
corners,  but  not  necessarily  so.  The  middle  of 
the  tongue  ridge  is  close  to  the  hard  palate  and 
the  tip  rests  at  the  root  of  the  lower  teeth. 
There  is  close  parallelism  between  this  sound 
and   (u)   opposite   one    another  in  the   vowel 


triangle. 


o — in  note  ;    oa — in  boat 


This  is  a  compound  sound  made  up  of  (a)  in 
all  and  (u)  in  truth.  Starting  with  (a)  the  lips 
are  with  an  easy  movement  brought  to  (u),  the 
second  part  of  the  sound  being  shorter  than  the 
first. 

e — in  rein  ;    a — in  baby 

This  is  also  a  compound  sound,  the  separate 
parts  of  A^liich  are  (e)  in  there  and  (i)  in  marine. 
Starting  with  (e)  there  is  a  quick  ghde  to  (i), 
and  the  voice  finishes  smartl3^ 

Other  Compound  Sounds 

u  in  music  is  composed  of  {i)  in  marine  and 
[u)  in  truth. 

i  in  kind  is  composed  of  (a)  in  father  and 
[i)  in  marine. 

ou  in  trout  is  composed  of  (a)  in  father  and  {u) 
in  truth. 

oi  in  boil  is  composed  of  (a)  in  all  and  {i)  in 
marine. 

The  Short  Vowels 

In  the  short  vowels  the  position  of  the  tongue 
and  the  angle  of  the  lower  jaw  are  most  im- 
portant. The  lips  do  very  little.  The  move- 
ment of  the  lower  jaw  and  the  position  of  the 
tongue  vary  the  passages  through  which  the 
breath  passes  and  give  distinctiveness  to  the 
fsounds. 

a  in  pat  is  not  quite  shortened  (a)  in  father, 
the  tongue  is  more  arched  and  the  lips  are  in  a 
natural  breathing  position. 

e  in  pet  may  be  taught  from  (e)  in  there. 

{  in  pit  may  be  taught  from  {i)  in  marine. 

u  in  muff  may  be  taught  from  {er)  in  fern. 

o  in  pot  may  be  taught  from  (o)  in  fall. 

u  in  push  may  be  taught  from  (w)  in  truth. 

General  Observations 

There  are  three  distinguishing  properties  in 
the  sounds  of  speech  :  length,  force  and  pitch. 

Fast  or  slow  speech  depends  on  the  length 
given  to  the  sounds. 

Loudness  or  lowness  of  speech  depends  on 
force. 

High  or  deep  tones,  as  in  music,  depend  on 
pitch. 

Force  is  the  most  important  factor  for  dis- 
tinct ordinary  or  public  speaking,  but  without 
precision  in  the  consonant  sounds,  particularly 
the  finals,  audibihty  is  lessened.  W.  N. 


FOOD    AND    DIETETICS 

It  is  quite  impossible  to  deal  either  com- 
pletely or  extensively  with  the  subject  of  food 
and  diet  in  a  short  and  somewhat  fragmentary 
general  article.  We  shall  endeavour  to  sketch 
out  roughly  certain  more  or  less  universally 
approved  principles,  and  later  to  refer  briefly 
to  the  more  modern  dietetic  methods  in  treat- 
ment. The  practitioner  is,  of  course,  advised 
to  consult  the  separate  articles  in  this  volume 
as  to  the  dietetic  treatment  in  such  diseases 
as  the  acute  fevers,  disorders  of  metabolism — 
e.  g.  diabetes,  gout  and  obesity,  gastric  and 
intestinal  affections — diseases  of  the  blood  and 
of  the  entire  circulatory  system,  also  diseases  of 
the  excretory  organs. 

First  as  regards  Food,  Hutchinson  has 
defined  it  as  "  anything  which  when  taken 
into  the  body  is  capable  either  of  repairing  its 
waste  or  of  furnishing  it  with  material  from 
which  to  produce  heat  or  nervous  and  muscular 
work." 

Now  both  in  selecting  foods  and  in  arranging 
individual  dietaries,  w'e  must  have,  among 
other  data,  the  following  general  principles  to 
guide  us. 

1.  The  food  must  contain  all  such  nutritive 
elements  as  will  assist  in  the  growth  and  repair 
of  the  body,  as  well  as  supply  that  necessary 
energy  which  can  ultimately  be  converted  into 
heat  and  the  power  to  do  work. 

2.  A  diet,  in  order  to  be  effective,  must 
contain  the  proper  amount  and  proportion  of 
the  various  chief  chemical  compounds,  such 
as  proteids,  carbohj^drates,  fats,  M'ater  and 
inorganic  salts. 

3.  The  diet  must  be  adapted  to  the  age, 
sex,  race  and  other  personal  factors,  as  well 
as  to  the  habits,  mode  of  life,  amount  of 
work  required  of  the  indi\adual,  to  the  climate, 
temperature,  and  the  season  of  the  year. 

4.  The  food  must  combine  "  digestibility  " 
together  with  the  necessary  amount  and 
proportion  of  its  chief  chemical  elements. 

5.  As  a  general  rule,  when  arranging  the 
diet  in  gastric  and  intestinal  disorders,  our 
first  object  must  be  to  select  foods  which  are 
easUy  and  "  readily  converted  into  absorbable 
material  by  the  digestive  secretions  "  (Saundby) ; 
at  the  same  time  we  must  dii"ect  our  attention 
to  its  proper  chemical  composition,  its  solu- 
bility, and  to  the  possibility  of  any  chemical 
or  physical  capacity  for  causing  iiTitation. 
According  to  Saundby  the  folloM-ing  articles 
of  food  are  "  very  readily  digestible  " :  boiled 
or  sterilized  milk,  meat  soups  and  broths 
without  added  vegetables,  softty  cooked  eggs, 
meat  extracts,  jellies  made  from  meat  gelatine 
or  isinglass,  plasmon  and  somatose. 

6.  In  all   dietetic  treatment  it  is  a  good  plan 
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to  endeavour  to  adapt  the  diet  to  the  needs 
of  the  particular  individual,  rather  than  to  give 
exclusive  attention  to  the  disease  'per  se ;  in 
other  words,  the  important  factor  of  idiosyn- 
crasy and  of  "  the  personal  equation  "  must 
ever  be  borne  in  mind,  for  Ave  are  not  treating 
an  individual  disease,  but  a  diseased  individual. 

7.  In  all  forms  of  acute  disease  the  practi- 
tioner should,  as  a  rule,  draw  up  a  special 
plan  of  diet,  which  is  to  be  strictly  adhered 
to  until  he  modifies  it ;  whereas  in  most  types 
of  chronic  disease  he  should  simply  forbid  all 
such  articles  as  he  considers  likely  to  prove 
injurious  to  that  particular  individual,  at  the 
same  time  gi^'ing  the  patient  some  intelligent 
reasons  for  doing  so. 

8.  In  arranging  the  dietary  the  practitioner 
should  more  or  less  consult  the  taste  and  feel- 
ings of  his  patient,  finding  out  if  any  proposed 
article  of  food  "  agrees "  with  his  digestive 
capacity,  while,  on  the  other  hand,  ^  any 
article  is  known  to  "  disagree,"  it  is  now  thought 
better  to  reduce  the  quantity  than  to  exclude 
it  at  once  and  altogether. 

9.  The  practitioner  should  aim  at  great 
simplicity  in  prescribing  a  diet :  he  should 
thoroughJj^  understand  his  patient's  environ- 
ment, habits,  personality,  mode  of  life,  daily 
work,  exercise,  recreations  and  general  social 
conditions.  All  changes  in  a  diet  should  be 
made  both  cautiously  and,  as  a  rule,  very 
gradually.  The  practitioner  should  resolutely 
discourage  any  food  "  faddism,"  or  a  tendency 
to  go  to  extremes  in  the  matter  of  food  and 
drink  among  his  patients. 

10.  It  is  well  to  bear  in  mind  that,  in  a  great 
majority  of  instances,  both  in  health  and  in 
disease,  the  quantities  of  food  generally  taken 
may  be  largely  in  excess  of  bodily  requirements, 
and,  that  an  improvement  in,  or  a  restoration 
to  health  will  often  follow  an  intelligent  and 
self-denying  reduction,  or  a  wiser  readjustment 
of  the  dietetic  plan.  In  both  acute  and  chronic 
disease  a  regular  and  periodic  revision  of  the 
dietary  should  invariably  be  made. 

11.  Let  us  also  bear  in  mind  that  to  follow 
any  definitely  laid  down  or  "  routine  system  "  of 
diet  in  any  given  disease  is  by  no  means  always 
a  satisfactory  method,  as  indeed  every  "  case  '" 
must  be  treated  on  its  own  individual  merits, 
and  it  has  been  well  said  that  there  is  really 
no  such  thing  as  a  "  diabetic  diet  "  or  a  ''  gouty 
diet." 

12.  In  prescribing  a  dietetic  regime,  always 
impress  upon  the  patient  the  necessity  of 
moderation  and  sehc-control  in  the  matter  of 
aU  the  foods  that  he  is  able  to  digest,  the  im- 
portance of  maintaming  a  thoroughly  healthy 
condition  of  the  mouth,  teeth,  etc.,  the  thorough 
mastication  of  all  food,  both  animal  and  vege- 
table, the  necessity  of  a  suitable  variety  in  the 


diet,  the  avoidance  of  such  habits  as  food 
"  bolting,"  of  eating  between  meals,  taking  too 
much  fluid  at  meals,  etc.,  and  lastly  direct 
attention  to  the  value  of  having  good  quaUty 
and  good  cooking  in  all  food,  as  well  as  a 
sufficient  time  for,  and  regularity  in,  meals. 

We  shall  now  briefly  review  various  Dietetic 
Cures,  the  number  of  which  seems  steadily 
to  increase,  leaving  the  reader  to  use  his 
judgment  as  to  their  respective  values  or 
practical  advantages.  There  are  two  chief 
groups ;  in  one  the  employment  of  methodical 
over-feeding  for  a  limited  time,  with  or  without 
physical  rest  (Wek-MitcheU,  Playfair),  is  un- 
doubtedly useful  in  the  malnutrition  of  certain 
neurasthenics,  in  cases  of  hysteria,  and  in 
phthisis;  the  other  consists  in  a  systematic 
and  gradual  reduction  of  food  for  a  limited 
time,  in  the  cure  of  such  conditions  as  obesity, 
hyperpiesis  the  result  of  habitual  over-feeding 
and  insufficient  exercise — this  method  had  been 
advocated  by  Brillat-Savarin,  Banting,  Oertel, 
Ebstein  and  others. 

The  Milk  Cure,  which  usually  lasts  from  five 
to  six  weeks,  consists  in  taking  about  three 
litres  of  fresh  milk  daily  (—  1800  calories).  It 
is  recommended  in  cases  of  malnutrition,  in 
some  forms  of  diabetes,  gastric  ulcer,  renal 
disease,  neurasthenia,  cardiac  valvular  disease, 
asthma,  obesity,  and  in  some  "  neuralgias  of 
intestinal  origin,"  as  well  as  some  forms  of  liver 
disease.  Its  advantages  are  that  it  is  a  bland, 
"  de-chlorinating  "  diet,  lessening  alimentary 
putrefaction  and  the  excretion  of  uric  acid. 

The  Whey  Cure,  Mith  which  is  combined  a 
fruit  and  vegetable  diet  and  exercise  in  the 
open  air,  consists  in  taking  from  one  to  three 
litres  per  diem,  gradually  increased ;  it  is  useful 
in  the  dyspepsia  of  "gross  feeders  "  the  subjects 
of  "  abdominal  plethora."  "  Cures  "  with 
koumiss  (fermented  mare's  milk)  and  kephir 
(fermented  cow's  milk)  are  advantageous  in 
phthisis,  in  chronic  renal  disease,  in  the  mal- 
nutrition of  chronic  gastric  and  intestinal 
catarrh,  in  some  cases  of  obstinate  vomiting, 
and  in  some  long-continued  febrfle  states. 

The  Grape  Cure,  a  purely  vegetarian  diet, 
is  usefid  in  gout  and  chronic  renal  disease, 
in  chronic  constipation,  and  chronic  bronchial 
catarrh ;  also  in  the  "  abdominal  plethora  " 
of  those  who  habitually  eat  too  much  and  take 
too  little  exercise.  In  this  "  cure  "  the  patient, 
in  addition  to  spending  the  day  in  the  open  air, 
takes  from  tlu-ee  to  five  pounds  of  ripe  grapes 
daily,  divided  into  three  portions,  one  in  the 
morning  fasting,  the  second  before  the  mid- 
day meal,  and  the  third  before  going  to  bed. 
Among  the  best  places  for  this  "  cure  "  are 
Meran,  Montreux,  Vevey,  Bex,  Literlaken  and 
Rudesheim  (Rhine),  between  September  and 
November. 
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Taillens  has  recommended  a  Fruit  Cure  in 
various  forms  of  arthritism;  its  effect  is  laxa- 
tive and  diuretic,  for  while  it  lessens  the  acidity 
of  the  urine  and  intestinal  fermentation,  it  more 
or  less  stimulates  the  action  of  the  liver.  The 
fruits  in  this  "  cure  "  consist  of  ripe  oranges, 
pears,  apples,  grapes  or  raisins,  and  they  are 
combined  with  a  lacto-vegetarian  diet. 

The  Lacto-Vegetarian  Diet  is  a  purely  non- 
flesh  diet.  The  patient  must  first  be  gradually 
"  weaned  "  from  his  ordinary  "  mixed  "  diet, 
and  the  "  cure  "  on  such  a  diet  ought  not  to  be 
longer  than  six  Aveeks  or  two  months.  Accord- 
ing to  Hutchison,  the  advantages  of  this  diet 
are :  (1)  comparative  freedom  from  purin 
bodies,  (2)  lessening  of  intestinal  putrefaction, 
(3)  richness  in  mineral  salts,  and  (4)  a  more 
bulky  residue  of  faecal  waste  in  the  large  bowel, 
which  tends  to  obviate  constipation.  He 
considers  that  it  is  beneficial  in  corpulence 
plus  constipation  occurring  in  middle  life,  in 
some  forms  of  alcoholism,  in  functional  gastric 
and  intestinal  dyspepsia  of  neurotic  origin,  in 
the  headaches  of  constipated  neurasthenics,  in 
cases  of  nervous  insomnia,  in  some  cases  of  | 
cardiac  irritability  neurotic  in  origin,  and  in 
some  forms  of  skin  disease.  George  Oliver 
recommends  this  diet  for  a  few  weeks  at  a  ; 
time  in  the  general  treatment  of  raised  blood 
pressure. 

A  Purin-free  Diet. — This  is  not  a  universal 
"  cure-all,"  although  it  is  a  valuable  dietetic 
method  in  properly  selected  and  suitable  cases, 
especially  those  of  a  chronic  nature.  Accord- 
ing to  Bryce  it  is  decidedly  beneficial  in  peri- 
odic headaches  associated  with  uricacidsemia, 
in  epilepsy,  especially  if  a  minimum  of  fluid 
is  taken,  all  salt  in  food  excluded,  the 
bowels  freely  evacuated  daily,  and  the  quan- 
tity of  food  ingested  wisely  limited.  To 
these  indications  we  would  add  that  it  is 
beneficial  in  asthma  and  in  some  cases  of 
neurasthenia,  gout  and  chronic  rheumatism. 
The  following  foods  are  practically  free  from 
purins  :  milk,  cheese,  eggs,  butter,  sugar,  white 
bread,  rice,  tapioca,  cabbage,  cauliflower,  lettuce, 
macaroni  and  strawberries.  Foods  which  are 
comparatively  poor  in  purins  are :  oatmeal, 
peas,  beans,  potatoes,  onions,  carrots,  parsnips, 
turnips,  asparagus,  sea-kale,  rhubarb,  spinach, 
figs,  dates,  codfish  and  sole.  The  following  are 
rich  in  purins  :  tea,  coffee,  cocoa,  chocolate, 
malt  liquors,  beef,  mutton,  pork,  veal,  chicken, 
game,  liver,  sweetbread,  duck,  goose,  turkey, 
salmon,  halibut  and  plaice ;  also  meat  soups, 
extracts,  essences,  beef-teas,  and  gravies. 

Discussing  the  question  of  the  therapeutic 
value  of  a  purin-free  dietary,  Chalmers  Watson 
wisely  remarks  that  "  the  points  which  should 
guide  us  in  framing  the  dietary  can  only  be  laid 
down  after  consideration  of  all  the  available 


'  clinical  facts  in  each  case."  The  change  to  a 
purin-free  diet  should  always  be  made  very 
gradually,  and  in  the  first  stage  Haig  recom- 
mends giving  up  tea,  coffee  and  meat  soups; 
then  bacon,  egg  or  fish,  then  fish,  meat,  foAvl  or 
game.  In  addition,  peas,  beans,  lentils,  oat- 
meal, asparagus  and  onions  should  be  avoided. 
For  further  information  on  this  subject  consult 
Walker  Hall's  book  on  Purin  Bodies,  and  the 
standard  works  on  food  and  dietetics. 

Dr.  Hare's  Dietetic  Regime  consists  in  "  a  small, 
mainly  proteid  diet  "  of  lean  meat  or  fish,  dry 
toast  and  a  little  butter,  tea  and  coffee  m  ith  a 
little  milk,  no  sugar  at  all,  and  only  a  few  green 
non-starchy  vegetables.  Under  this  regime 
the  patient's  weight  is  carefully  watched,  and 
the  AV  eight  of  each  ingredient  in  the  diet 
accurately  recorded.  This  diet  is  useful  in 
such  periodic  or  paroxysmal  disorders  as 
migraine,  asthma,  and  the  so-called  "  bilious 
attacks "  occurring  in  such  well-nourished 
persons  whose  tendency  is  to  eat  more  than  is 
good  for  them. 

In  the  Salisbury  Cure,  which  is  an  exclusively 
I  proteid  diet,  only  fresh,  minced  lean  meat  and 
hot  water  are  allowed  thrice  daily.  This  diet 
has  been  tried  in  some  cases  of  chronic  atonic 
dyspepsia  with  gastric  dilatation,  in  certain 
skin  diseases  (psoriasis),  and  in  some  forms  of 
chronic  gout  and  rheumatism ;  this  diet  should 
not  be  continued  for  longer  than  six  weeks,  when 
a  very  gradual  return  should  be  made  to  a 
moderate  "  mixed  "  diet. 

In  connection  with  dietetic  methods  at  spas 
and  climatic  health  resorts,  special  diet  sheets 
are  now  issued  in  which  the  appropriate  dishes 
are  "  starred  "  or  underlined  on  the  menu,  a 
duplicate  sheet  is  given  to  the  chef,  and  a 
covering  letter  sent  which  serves  as  a  general 
guide  to  those  responsible  for  the  food  and  the 
preparation  of  the  meals.  In  France  there  are 
"  tables  de  regime  "  at  most  of  the  spa  hotels, 
and  in  both  Germany  and  France  excellent 
"  dietetic  homes "  exist,  where  the  benefits 
of  a  "  change  of  diet  "  as  well  as  a  "  change  of 
air  "  may  be  fully  experienced.  The  articles 
of  diet  usually  prohibited  are  :  vinegar,  pickles, 
spices,  sauces,  any  strong  artificial  flavouring ; 
any  excess  of  fat,  grease  or  dripping  in  cooking ; 
certain  fish  (e.  g.  salmon,  herrings,  mackerel, 
eels  and  all  shellfish) ;  also  such  "  meats " 
as  tongue,  brawn,  liver,  sweetbreads,  pork, 
sausages,  duck  and  goose;  all  twice-cooked 
food  or  "  made-up  "  dishes,  pastry,  mushrooms, 
currants,  gooseberries  and  rhubarb. 

In  the  Weir-Mitchell  treatment  of  neuras- 
thenia the  main  factors  are  isolation,  rest, 
diet  and  massage.  As  regards  the  diet,  fresh 
skimmed  milk  is  given  at  first  every  two  hours, 
from  two  to  four  pints  daily ;  later  on  farina- 
ceous food  (e.  g.  arrowroot  or  cornflour)  is  added, 
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then  lightly  boiled  eggs,  fish,  chicken,  game, 
red  meat,  and  bread  and  butter  as  the  digestive 
capacity  increases,  until  the  patient  can  digest 
three  full  meals  a  day  combined  with  the  former 
amount  of  milk,  part  of  which  is  taken  with  the 
meals  and  part  between  them.  This  diet  is 
often  of  much  service  in  those  cases  of  gastric 
atony  in  which  the  purely  gastric  trouble  is 
only  a  part  of  a  general  neurasthenic  condition, 
a  condition  often  complicated,  in  women,  with 
v^isceral  ptosis  (Hutchison). 

The  Sour  Milk  Diet  (Lactic  Acid  Treatment). — 
This  diet  somewhat  rapidly  attained  a  rather 
fashionable  and  widespread  popularity  a  few 
years  ago,  receiving  its  earlier  impetus  from 
the  Observations  on  Curdled  Milk  by  Metchnikoff , 
and  of  the  now  far-famed  Bulgarian  bacillus 
we  have  read  the  following  encomium  :  "  tenui 
bacillo  longum  aevi  spatium."  Therapeutically, 
this  diet  is  of  some  service  in  certam  selected 
cases  of  abnormal  intestinal  fermentation,  in 
chronic  intestinal  catarrh  which  causes  either 
diarrhoea  or  constipation,  in  some  cases  of 
infantile  gastro-enteritis,  in  cases  of  muco- 
membranous  colitis,  and  in  those  skin  affections 
which  apparently  have  a  somewhat  close 
relationship  to  chronic  intestinal  auto -intoxica- 
tion (e.  g.  eczema,  urticaria,  carbuncle,  acne 
and  f  urunculosis) ;  it  is  also  of  use  in  some  cases 
of  neurasthenia,  gout,  arterio -sclerosis,  and  that 
somewhat  vague  and  unsatisfactory  morbid 
condition  labelled  "  chronic  ill-health  with- 
out obvious  cause."  The  practitioner  should 
ahvays  see  that  the  soured  milk  is  properly 
prepared,  by  directing  that  it  should  be  first 
sterilized  by  keeping  it  nearly  boiling  for  one 
hour,  and  he  should  satisfy  himself  that  only 
pure  and  fully-active  cultures  are  used. 

A  Salt-free  Diet. — ^This  diet  is  of  especial 
service  as  a  part  of  the  general  treatment  of  the 
dropsy  of  chronic  parenchjrmatous  nephritis 
(Widal),  and  in  some  cases  of  dropsy  due  to 
hepatic  cirrhosis,  as  well  as  that  dependent  on 
cardiac  valvular  disease.  In  order  to  test  renal 
efficiency  we  must,  among  other  things,  ascer- 
tain the  grade  of  chloride  elimination,  as  well  as 
the  excretion  of  urea.  In  all  cases  of  chloride 
retention  we  must  endeavour  to  rid  the  body  of 
its  sui"plus  salt,  and,  as  far  as  possible,  to  frame 
a  practically  salt-free  dietary,  so  that  "  the 
proportion  of  chloride  is  brought  within  the 
limits  of  renal  impermeability."  Roughly  the 
chloride  content  of  milk  is  about  eleven  grains 
to  the  pint,  of  raw  meat  about  eighty  centi- 
grammes per  Idlogramme,  and  of  ordinary  bread 
about  five  grammes  per  kilogramme.  Hutchison 
gives  the  following  as  a  typical  "  bill  of  fare  " 
on  this  diet : — Breakfast — egg,  saltless  bread, 
fresh  butter,  tea  or  coffee  and  cream.  At  10  a.m. 
a  glass  of  milk.  Dinner — chicken  or  fresh- 
water fish,  potato,  jelly.     3  p.m.,  a  glass  of  milk. 


Supper — egg,  chicken  or  freshwater  fish,  saltless 
bread,  fresh  butter  and  custard.  8  p.m.,  a 
glass  of  milk  or  plain  water. 

Zomotherapy. — This  is  a  form  of  dietetic 
treatment  consisting  in  feeding  the  patient  on 
raw  meat  juice,  which  is  obtained  fresh  by 
expression  from  the  best  English  rumpsteak. 
The  meat  juice  is  usually  given  in  tepid  beef 
tea,  and  the  daily  amount  is  from  three  to  five 
ounces,  according  to  the  nature  and  require- 
ments of  the  case.  This  form  of  treatment  has 
been  tried  in  the  various  stages  of  tuberculosis, 
in  some  cases  of  neurasthenia,  anaemia,  general 
debility,  and  in  protracted  convalescence  after 
acute  illness  or  severe  operation. 

For  further  information  on  the  subject  of 
food  and  dietetics  the  practitioner  is  advised 
to  consult  any  one  or  more  of  the  following 
standard  works  : — A  System  of  Diet  and  Dietetics 
(G.  A.  Sutherland) ;  Food  and  the  Principles  of 
Dietetics  (R.  Hutchison) ;  The  Food  Factor  in 
Disease  (F.  Hare) ;  Food  and  Feeding  in  Health 
and  Disease  (Chalmers  Watson) ;  ModernTheories 
of  Diet  (A.  Bryce) ;  Foods  and  their  A  duller ation 
(H.  W.  Wiley),  works  which  have  been  of  very 
material  assistance  to  the  author  of  this  article. 

"  Eprouvez  toutes  choses;  retenez  ce  qui  est 
bon."  N.  H.  F. 


SANATORIUM   TREATMENT 

The  sanatorium  treatment  of  consumption 
may  be  considered  under  two  main  headings, 
viz.  :  (1)  Febrile  Cases,  (2)  Afebrile  Cases,  for 
the  actual  stage  of  the  disease  is  only  a  sub- 
sidiary factor. 

The  fiLrst  class  includes  all  those  cases  with  a 
morning  (rectal)  temperature  over  98'4°  F., 
and  all  others  come  under  the  second  heading. 

It  may  be  said  here  that  in  most  cases  a 
rectal  temperature  is  the  only  one  which  is  of 
any  use  in  treating  patients  on  open-air  lines, 
because  under  such  conditions  the  mouth  tem- 
perature may,  in  winter,  be  as  much  as  four  or 
five  degrees  below  that  of  the  rectum,  being 
affected  by  the  temperature  of  the  surrounding 
atmosphere,  and  the  same  remark  applies  to 
that  taken  in  the  axilla. 

Febrile  Cases.  —  Patients  with  a  morning 
temperature  above  98*4°  F.  should  be  kept  at 
rest — the  degree  of  rest  necessary  varying,  with 
the  temperature,  from  rest  on  a  couch  up  to 
absolute  rest  in  bed,  such  as  is  required  for  a 
case  of  typhoid  fever,  where  the  patient  is  not 
alloAA'ed  to  do  anything  for  himself.  Tempera- 
ture is,  of  course,  only  an  expression  of  the 
activity  of  the  tuberculous  processes  and  is 
due  to  the  absoi-ption  of  toxins  from  the  dis- 
eased area.  Hence  it  follows  that  the  quieter 
a  patient  is  kept,  the  smaller  is  the  amount  of 
toxin  washed  out  bv  the  blood  stream  and  the 
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lower  the  temperature  will  tend  to  be.  The 
toxins  affect  not  only  the  temperature,  but  also 
the  appetite,  and  a  good  appetite  is  a  great 
help  towards  recovery.  Further,  rest — in  addi- 
tion to  limiting  the  absorption  of  toxins — 
lessens  the  amount  of  cough,  and  this  acts 
beneficially  by  saving  wear  and  tear  of  muscular 
tissue,  by  reducing  strain  on  the  already 
damaged  lung,  by  reducing  the  liability  to 
vomiting  after  food,  and  by  doing  away  with 
one  cause  of  cardiac  excitement,  and  it  is  usually 
found  that  a  patient  with  a  rapid  pulse  does 
not  do  well. 

So  that  it  follows  that  rest  is  one  of  the  most 
important  factors  in  the  treatment  of  a  febrile 
case. 

The  bed  or  couch  on  which  the  patient  is 
resting  should  be  placed  in  such  a  position  that 
he  gets  the  maximum  of  fresh,  pure  ah  and  light, 
though  a  certain  amount  of  discretion  is  neces- 
sary, as  it  is  never  good  to  expose  a  patient  to 
strong  A\'ind  or  driving  rain,  which  only  irritate 
the  diseased  lung  and  produce  cough,  while 
direct  strong  sunlight  undoubtedly  sends  up 
the  temperature  still  farther  in  an  already 
febrile  case.  But  the  nearer  the  condition  of 
the  air  in  the  room  approaches  to  that  outside 
the  better  it  will  be  for  the  patient,  for  he  will 
tend  to  get  more  oxygen  and  stand  less  chance 
of  breathing  the  same  air  twice,  while  it  will 
probably  improve  his  appetite,  relieve  night 
sweats  and  diminish  the  amount  of  cough. 
The  patient  must  have  sufficient  bedclothes  or 
rugs  to  keep  him  warm,  but  large  quantities 
are  harmful,  as  they  oppress  him  and  tend  to 
produce  sweating  and  to  keep  the  temperature 
raised.  Provided  that  the  patient  is  warmly 
clothed  and  lives  in  a  pure  atmosphere,  with  its 
slight  fluctuations  of  temperature,  there  is  no 
liability  to  "  catch  cold,"  and  he  soon  learns  to 
appreciate  its  beneficial  effects  and  misses  them 
if  the  conditions  are  altered  in  any  way. 

In  a  majority  of  these  patients  the  appetite 
is  not  affected  adversely  by  a  raised  temperature, 
and  they  should  be  given  three  good  meals  a 
day  at  fairly  long  intervals,  say  at  8  a.m.,  1  p.m. 
and  7  p.m.,  with  a  light  afternoon  tea,  if  desired, 
because  by  this  arrangement  the  stomach  is 
given  the  chance  of  a  rest  after  doing  its  work. 
At  least  half  a  pint  of  milk  should  be  given  A^'ith 
each  meal,  but  the  practice  of  giving  milk  or 
any  other  food  before  breakfast,  after  supper 
and  between  meals  is  in  most  cases  distinctly 
bad,  for  just  when  the  stomach  is  beginning  to 
empty  itself  of  the  products  of  digestion  a  large 
supply  of  food  is  poured  in  and  it  has  to  set  to 
work  again  and  only  gets  one  chance  of  resting 
in  the  twenty -four  hours  and  will  soon  rebel. 
Patients  with  a  feeble  digestion  may  be  given 
smaller  quantities  of  food  at  more  frequent 
intervals,   but   rest   for   the   stomach   betA\een 


meals  is  always  beneficial,  and  those  who  have 
formerly  suffered  from  indigestion  will  often 
lose  it  and  be  able  to  eat  properly  if  the  stomach 
is  given  a  proper  proportion  of  rest. 

Antipja'ctics  such  as  phenacetin,  antipyrin, 
quinine,  pyramidon,  etc.,  are  practically  useless, 
because  though  they  may  brmg  the  temperature 
lower  for  the  time  being,  it  almost  always  rises 
again  as  soon  as  they  are  discontinued,  and, 
beyond  relieving  any  discomfort  due  to  the 
temperature,  they  have  no  permanent  effect 
on  the  disease,  as  they  do  not  get  at  the  root  of 
the  evO. 

I  may  here  say  that  if  the  temperature  still 
remains  raised  after  three  months'  rest  in  bed 
I  have  occasionally  found  it  beneficial  to  allow 
the  patient  a  very  small  amount  of  exertion — 
such  as  is  afforded  by  being  carried  down  mto 
the  garden.  This  causes  slight  auto-inoculation, 
with  a  subsequent  increase  in  the  amount  of 
protective  substances,  and  the  toxaemia  is 
lessened  and  the  temperature  consequently 
falls. 

Continuous  inhalation  of  antiseptics,  as 
recommended  by  Dr.  Lees,  may  help  to  reduce 
the  activity  of  the  disease  and  so  lower  the 
temperature,  and  is  quite  worth  a  trial,  as  of 
course  it  can  easily  be  carried  out  whilst  the 
patient  is  resting,  but  personally  I  have  been 
disappointed  as  to  its  effects.  The  usual 
formula  is  as  follows — 

Tincture  of  Iodine  3  i 
Creosote  3  ii 
Carbolic  Acid  (pure)  3  ii 
Spirit  of  Chloroform  3  ii 
Spirit  of  Ether  3  i. 

Eight  to  ten  drops  of  the  mixture  to  be  placed 
on  the  cotton-wool  of  a  Yeo's  inhaler  every  half- 
hour.  The  inhaler  to  be  worn  continuousl}^ 
for  three  or  four  hours  at  a  time. 

Pneumosan  and  Dioradin  have  lately  been 
brought  forward  as  remedies,  but  my  small 
experience  of  them  does  not  warrant  me  in 
saying  more  than  that  they  may  be  worth  a 
trial  if  the  case  is  not  improving. 

So  that  the  treatment  of  a  febrile  case  may 
be  summed  up  as  follows  : — Continuous  rest  in 
bed,  abundance  of  fresh  air,  and  plenty  of  good 
food. 

Afebrile  Cases.  —  When  the  morning  tem- 
perature has  remained  at  98"4°  F.  or  below  for  at 
least  a  week  the  patient  may  be  allowed  up, 
but  if  the  evening  temperature  remains  high 
the  patient  should  still  rest,  especially  in  the 
afternoons.  The  patient  should  now  spend  the 
whole  of  the  twenty-four  hours  practically  out- 
side and  should  never — if  possible — be  in  a 
room  with  closed  windows.  He  should  wear 
sufficient   clothing    to    keep    him   warm   w-hUe 
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resting,  but  when  on  exercise  should  not  wear 
too  much,  as  it  will  only  tire  him.  If  an  overcoat 
or  waterproof  is  necessary  the  undercoat  should 
be  taken  off.  ^Vhile  dressing  or  undressing 
the  windows  may  be  nearly  closed  and  the  room 
warmed  a  little.  If  living  in  a  town,  during  a 
fog  it  may  be  better  to  close  the  windows  and 
open  the  door  and  then  change  the  room  fre- 
quently, so  as  to  avoid  the  irritation  caused  by 
the  soot  and  smoke. 

Food  should  be  plain,  with  as  much  variety 
as  possible,  and  all  patients  should  eat  sufficient 
to  make  them  gain — even  a  little — weight 
weekly.  The  interval  between  meals  should 
be  fairly  long  and  an  hour's  rest  before  meals 
— lying  on  a  bed  or  couch — rigidly  enforced,  as 
this  not  only  gives  the  stomach  a  rest  but 
enables  the  waste  products  formed  during 
exercise  to  be  eliminated.  A  certain  amount 
of  exercise  ma}^  now  be  given,  but  the  quantity 
and  quality  must  be  carefully  regulated.  To 
begin  with  it  should  consist  of  a  hundred  yards 
or  so  on  the  level,  at  a  pace  not  exceeding  two 
mUes  per  hour.  The  temperature  must  be 
noted  either  directly  afterwards  or  at  the  end 
of  half  an  hour.  If  directly  after  it  should  not 
exceed  100'4°  F.,  but  if  half  an  hour  later  it 
should  not  exceed  99*5°  F.  This  exercise  should 
be  taken  in  the  morning,  and  on  the  first  day 
the  patient  should  rest  in  the  afternoon,  but 
on  succeeding  days  the  morning  walk  may  be 
cautiously  increased  every  second  day  and  a 
short  walk — much  shorter  always  than  that  of 
the  morning — may  be  given  in  the  afternoon. 
Until  a  patient  can  do  a  walk  of  one  and  a  half 
miles  with  a  gentle  rise  of  about  three  hundred 
feet  without  any  ill  effects  I  do  not  usually 
give  a  stiffer  climb,  but  afterwards  the  length 
and  climb  are  gradually  increased.  If  any  walk 
causes  a  rise  of  temperature  beyond  the  limits 
mentioned  above,  the  next  walk  must  either  be 
of  the  same  length  or  shorter  until  it  can  be 
managed  without  any  undue  rise. 

The  exercise  may  be  taken  on  all  days,  but 
its  direction  should  be  determined  by  the  direc- 
tion and  force  of  the  wind,  and  on  wet  days  it 
should  not  be  as  far  as  on  fine  ones.  When  not 
exercising  the  patient  should  be  resting  in  the 
open,  and  all  walks  must  be  taken  with  frequent 
rests. 

The  question  of  graduated  labour  is  a  more 
difficult  problem  unless  the  patient  is  under 
constant  supervision  in  a  sanatorium.  The 
gradation  of  the  various  stages  must  be  worked 
out  very  carefully  and  the  patient  must  remain 
on  each  stage  until  the  work  can  be  accomplished 
easily  and  without  any  undue  rise  of  temperature, 
but  from  the  point  of  view  of  the  general  practi- 
tioner, who  camiot  be  continually  looking  after 
the  patient,  it  is  probably  best  not  to  attempt  it. 

As  regards  sleep  the  patient  should  be  sent 


to  bed  early,  say  not  later  than  9.30  p.m.,  so 
that  a  full  night's  rest  may  be  obtained. 

Special  Treatment.  In  febrile  cases  tuberculin 
is  usually  contra-indicated. 

In  afebrile  cases  tuberculin  may  be  used,  but 
as  it  does  not  suit  all  patients — even  though 
there  may  be  no  apparent  reason  against  it — 
it  should  only  be  used  when  the  patient  can  be 
carefully  watched.  One  of  the  mildest  prepara- 
tions, such  as  P.T.O.  in  very  small  doses,  may 
be  given  to  begin  with  and  the  dose  cautiously 
increased  every  fourth  or  fifth  day,  but  person- 
ally I  think  that  better  results  are  obtained 
from  the  bacillary  emulsion  (T.B.E.),  and  the 
composition  of  this  approaches  more  nearly 
to  that  of  an  ordinary  vaccine. 

If  any  dose  causes  a  reaction — rise  of  tem- 
perature, malaise,  pain  and  swelling  at  the  seat 
of  inoculation,  etc. — it  is  best  to  repeat  it  next 
time  or  to  go  back  to  the  previous  dose. 

This,  however,  is  not  the  place  to  enter  into 
a  discussion  as  to  the  administration  of  tuber- 
culin, as  it  is  a  difficult  and  lengthy  subject, 
but  I  may  say  that  I  believe  it  to  be  one  of  the 
most  useful  forms  of  treatment  that  we  have  in 
suitable  cases. ^ 

Mixed  Infections.  A  point  not  to  be  over- 
looked is  the  question  of  mixed  infection,  and 
if  the  temperature  remains  high  the  sputum 
should  be  examined  and  autogenous  vaccines 
prepared  of  the  organisms  found. 

Gough.  Cough  can  be  largely  checked  by  the 
exercise  of  will-power,  and  should  be  restrained 
as  much  as  possible,  as  this  will  avoid  putting 
strain  on  the  damaged  lung.  The  patient 
should  only  cough  to  get  rid  of  sputum.  Irritable 
cough  is  best  relieved  by  an  opium  preparation 
or  its  derivatives,  such  as  heroin  or  codein. 

Excessive  Sputum.  This  can  often  be  reduced 
by  the  use  of  the  inhalant  mixture  mentioned 
previously  or  by  thiocol  (potassium  guaiacol 
sulphonate)  in  five-  or  ten-grain  doses  given 
before  meals,  as  it  is  tasteless.  Personally  I 
have  not  seen  much  benefit  result  from  the 
administration  of  pure  guaiacol  or  creosote. 

Night  Sweats  usually  disappear  when  tlae 
patient  is  treated  on  open-air  lines. 

Hcemoptysis.  Inhalation  of  amyl  nitrite  as 
soon  as  the  attack  begins  will  usually  check  it 
at  once,  but  it  is  not  of  any  use  for  the  small 
recurrent  oozings,  for  which  hypodermics  of 
morphia  may  be  given. 

If  the  disease  is  diagnosed  early,  in  the 
majority  of  cases  it  is  curable,  but  in  all  cases 
the  patient  should  at  once  be  sent  to  a  sana- 
torium to  learn  how  to  live  before  attempting 
treatment  at  home,  as  home  treatment  is  always 
difficult. 

G.  A.  C.-C. 

^  Consult  Tuberculin  Treatment,  by  Riviere  and 
Morland. 
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DISEASES    OF    THE    MYOCARDIUM 

The  muscle  is  by  far  the  most  important  part 
of  the  heart,  and  on  its  condition  is  dependent 
the  severity  of  the  symptoms  of  heart  disease. 
The  muscle  cells  have  certain  properties,  each 
of  which  may  be  injuriously  affected  by  disease  : 
viz.  (1)  the  power  of  building  up  a  stimulus,  (2) 


in  the  heart  or  elsewhere  :  those  of  rheuma- 
tism cause  a  general  dilatation  of  the  cardiac 
chambers,  a  common,  if  not  invariable  concomi- 
tant of  this  complaint.  Contractility  is  also 
interfered  with  by  the  rheumatic  toxin,  but  to  a 
less  extent  than  by  those  of  diphtheria  and 
enteric  fever.  Loss  of  contractility  is  shown  by 
a  feeble  first  sound  and  sometimes  by  lowering 


excitability,   (3)  conductivity,  (4)  contractility  [   of  blood .  pressure,  whilst  there  is  dyspnoea  on 


and  (5)  tonicity 

On  tonicity  is  dependent  the  size  of  the  cardiac 
chambers.  The  larger  these  are  the  greater  is 
the  force  required  to  empty  them;  thus  where 
tone  is  deficient  and  the  chambers  dilated  more 
force  is  required  to  maintain  the  circulation. 
Tone  probably  dimuiishes  all  the  other  proper- 
ties of  the  muscle,  so  that  Avith  loss  of  tone  the 
rate  would  be  increased  from  increased  excita- 
bility and  the  force  from  increased  contractility. 
In  this  way  tone  would  act  as  a  regulator  both 
of  the  force  and  rate  of  the  heart,  adjusting 
them  to  the  requirements  of  the  circulation. 
There  is  not  an  unlimited  amount  of  contractility 
present,  but  a  certam  proportion  is  kept  in 
reserve  by  the  muscle  tone  and  perhaps  by 
other  unknown  factors.  This  reserve  can  be 
released  by  loss  of  tone,  tension  of  the  muscle 
fibres,  nervous  influences,  etc.,  but  the  total 
supply  of  force  can  only  be  increased  by  hyper- 
trophy of  the  muscle. 

The  myocardium  may  be  affected  by  mflam- 
mation,  degeneration,  bacterial  or  other  poison- 
ing, the  most  commonly  occurring  toxic  agent 
being  that  of  acute  rheumatism.  The  physical 
effects  of  inflammation  are  usually  slight, 
though  the  Avail  may  be  weakened  by  an  abscess 
leading  to  rupture,  or  the  band  connecting 
auricles  and  ventricles  may  be  interfered  with. 
Micro-organisms,  however,  manufacture  toxins 
which  directly  affect  the  neighbouring  muscle 
cells  and  indirectly  the  entire  myocardium  after 
absorption  into  the  general  blood  stream.  The 
rheumatic  toxin  has  a  special  influence  on  tone 
and  can  lower  that  of  the  adjacent  cells.  The 
myocardial  lesions  of  rheumatism  are  most 
abundant  near  the  mitral  valve,  around  the 
orifice  of  which  the  muscle  fibres  are  arranged 
as  a  sphincter,  and  loss  of  tone  in  these  fibres 
will  lead  to  widening  of  the  orifice  and  cause 
incompetence  of  the  valve,  which  affords  the 
explanation  of  the  early  systolic  murmur  heard 
in  acute  rheumatism.  Toxins  brought  by  the 
blood  stream  may  be  derived  from  bacterial  foci 


exertion  from  deficiency  of  the  reserve  force,  and 
the  phenomena  of  heart  failure  with  attendant 
dropsy  are  prone  to  develop.  Recovery  may 
be  complete,  or  some  deficiency  of  one  or  both 
properties  may  remain  permanently,  whilst  in 
some  cases  the  muscle  cells  themselves  may 
degenerate  and  disappear. 

The  degenerative  processes  in  the  myocardium 
are  usually  secondary  to  vascular  changes  and 
appear  as  patches  of  fibrosis  or  fatty  degenera- 
tion of  the  muscle  fibres.  To  compensate  for 
these  there  is  often  some  hypertrophy  of  the 
rest  of  the  muscle.  That  the  change  in  the 
coronary  arteries  is  of  more  importance  than  the 
fibrosis  is  proved  by  the  fact  that  a  considerable 
portion  of  the  cardiac  muscle  may  be  destroyed 
(e.  g.  by  malignant  disease)  without  interfering 
with  the  heart's  action,  provided  the  rest  of  the 
muscle  is  healthy,  whereas  deficient  blood  supply 
lowers  the  contractihty  of  every  fibre,  leading  to 
dyspnoea  on  slight  exertion,  angina  pectoris, 
feeble  heart  sounds,  and  sometimes  dilatation  of 
the  heart  and  dropsy.  Sudden  death  is  also 
not  uncommon.  When  the  connecting  strand 
between  auricles  and  ventricles  is  involved  there 
is  delay  in  the  conduction  of  the  stimulus, 
ventricular  intermissions,  or  complete  dissocia- 
tion of  auricles  and  ventricles;  prolonged 
ventricular  pauses  are  also  apt  to  occur,  with 
giddiness,  syncopal  attacks  or  convulsions,  and 
sometimes  sudden  death. 

Premature    contractions    of   the    muscle,    or 
extra-systoles,  are  common,  and  in  healthy  hearts- 
are  of  no  significance.     They  are  more  frequent 
in  diseased  conditions  and  sometimes  may  occur- 
in  prolonged  groups  forming  one  type  of  par- 
oxysmal  tachycardia.     In   cases   of  rheumatic 
heart  disease  and  of  myocardial  degeneration 
a   complete   and   permanent   irregularity   may 
develop,  due  to  fibrillation  of  the  auricles.     This 
condition  is  generally  associated  with  dilatation, 
often  with  dropsy,  and  always  with  considerable 
dyspnoea  on  exertion. 

In  the  treatment  of  myocardial  disorders  it 
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is  important  to  give  the  heart  no  more  work 
to  do  than  it  can  easily  accomplish.     In  acute 
conditions,  whether  due  to  inflammation  or  toxin 
poisoning,  the  patient  should  be  kept  in  bed  for 
several  weeks  to  give  the  muscle  a  good  chance 
of  recovery.     In  the  degenerative  cases  com- 
plete rest  is  very  valuable  where  there  is  cardiac 
failure  and  dropsy,  but  in  other  cases  the  patient 
should  be  encouraged  to  take  gentle  exercise 
in  the  open  air.     It  is  essential,  however,  that 
the  exercise  should  never  reach  the  point  of 
inducing  dyspnoea  or  attacks  of  anginal  pain  : 
the  patient  should  be  warned  that  he  must  rest 
on  the  slightest  sign  of  either.     The  diet  should 
be  light,  excluding  highly  seasoned  dishes  and 
excess   of   carbohydrate   food,    since   flatulent 
distension  of  the  stomach  tends  to  hamper  the 
heart.     Much  of  the  action  of  digitalis  is  prob- 
ably directly  on  the  muscle;   the  slowing   of 
rhythm  is  mainly  due  to  stimulation  of  the 
vagus,  but  digitalis  also  increases  the  muscular 
tone  and  thus  diminishes  the  other  properties, 
while  it  lessens  the  work  the  heart  has  to  do. 
Its  action  is  most  striking  in  cases  of  auricular 
fibrillation,  where  it  should  be  given  freely  (ten 
to  twenty  minims  of  the  tincture  every  four  to  six 
hours)  until  the  pulse  rate  is  much  diminished 
and  then  be  continued  in  smaller  doses.     Some 
of  its  action  in  these  cases  is  directed  on  the 
conductivity  of  the  heart,  more  or  less  com- 
pletely blocking  the  passage  of  auricular  stimuli 
to  the  ventricles.    Digitalis  should  not  be  given 
where  contractility  is  markedly  deficient,  and  it 
fails  to  benefit  where  there  is  acute  inflammation 
or  toxic  poisoning,  A.  M.  G. 

FUNCTIONAL    DISORDERS    OF    THE 
STOMACH 

I— MOTOR   DISORDERS 

1 .  Atony  (Atonic  Dilatation) 

Etiology.  Atony  and  the  dilatation  of  the 
stomach  to  which  it  gives  rise  may  result  from 
neurasthenia  and  from  prolonged  febrile 
diseases,  anaemias  and  all  conditions  leading  to 
malnutrition. 

Symptoms.  The  chief  complaint  is  an  un- 
comfortable sensation  of  fullness  during  or 
immediately  after  meals,  which  leads  to  pro- 
gressive diminution  in  the  amount  of  food 
taken,  the  patient  thereby  hoping  to  diminish 
his  discomfort,  but  actually  increasing  the 
atony  by  starving  his  nervous  and  muscular 
tissues.  In  uncomphcated  cases  pain  is  never 
present  and  vomiting  is  very  infrequent. 

Diagywsis.  Vide  "  Investigation  of  the  Motor 
Functions  of  the  Stomach  "  for  the  signs  of 
atonic  dilatation  and  its  diagnosis  from  dilata- 
tion due  to  obstruction. 

Treatment.     Rest  in  the  recumbent  position 


is  not  only  valuable  for  the  depressed  nervous 
system,  but  it  also  places  the  atonic  stomach 
in  a  condition  of  mechanical  advantage, 
especially  if  the  patient  lies  on  his  right  side. 
In  slight  cases  it  is  only  necessary  to  lie  down 
for  an  hour  after  each  meal ;  in  advanced  cases 
the  patient  should  at  first  remain  in  bed  all  day. 

An  ordinary  mixed  diet  should  be  given,  but 
the  bulk  of  the  meals  should  be  as  small  as  is 
compatible  with  the  provision  of  a  proper 
amount  of  nourishment,  and  fluids  should  be 
drunk  only  when  the  stomach  is  empty.  A  glass 
of  water  may  be  taken  on  rising  in  the  morning, 
a  glass  of  milk  or  some  broth  an  hour  before 
lunch,  one  or  two  cups  of  tea  at  five  p.m.,  and 
I  a  glass  of  milk  last  thing  at  night.  Carbo- 
hydrates need  not  be  restricted  in  uncomphcated 
cases,  but  when  catarrh  is  present  the  quantity 
of  sweet  and  starchy  foods  should  be  reduced. 
Abdominal  massage  is  of  great  value. 

Strychnine  is  often  of  use,  as  it  improves  the 
appetite,  though  it  is  doubtful  whether  it  has 
any  direct  effect  upon  the  gastric  tone.  It 
may  be  combined  M-ith  dilute  hydrochloric 
acid,  particularly  if  there  is  deficiency  in  gastric 
secretion,  and  with  a  bitter  such  as  gentian, 
which  stimulates  the  appetite  and  consequently 
increases  psychical  secretion. 

In  uncomphcated  cases  lavage  is  Hkely  to 
do  more  harm  than  good,  but  in  severe  cases 
compHcated  by  catarrh  lavage  with  plain  water 
may  be  of  use.  Gastro-enterostomy  is  strongly 
contra-indic  ated . 

2.  Acute  Dilatation  of  the  Stomach 

Etiology.  After  abdominal  operations  with 
or  without  peritonitis  and  much  less  frequently 
in  the  course  of  acute  and  chronic  infections, 
especially  pneumonia,  the  stomach  suddenly 
becomes  greatly  dilated  OAving  to  a  complete 
loss  of  tone.  The  acute  dilatation  of  the 
stomach  leads  to  obstruction  of  the  duodenum 
by  the  mesentery  at  the  point  where  the  latter 
crosses  it,  the  dilatation  of  the  stomach  thereby 
becoming  greatly  increased. 

Symptoms.  The  abdomen  becomes  greatly 
distended ;  large  quantities  of  dark,  but  not 
faecal,  fluid  are  vomited,  and  the  patient  rapidly 
becomes  very  collapsed. 

Treatment.     The    stomach    should    be    kept 

empty  by  a  tube,  however  ill  the  patient  may 

be.     Nothing  should  be  given  by  mouth,  but 

;  saline    solution    should    be    injected    into    the 

rectum  or  subcutaneously. 

3.  Vomiting 

(a)  Central  Vomiting. — Hysterical  individuals 
who  have  vomited  a  number  of  times  owing  to 
some  central,  reflex  or  toxic  cause,  may  suggest 
to  themselves  that  certain  circumstances  will 
invariably  cause  them  to  vomit  (vide  Hysterical 
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Vomiting).  Various  emotions  also  result  in 
vomiting,  especially  in  individuals  with  an 
abnormally  excitable  nervous  system,  and 
certain  organic  diseases,  such  as  cerebral 
tumour  and  meningitis,  are  frequently  accom- 
panied by  vomiting, 

(6)  Reflex  Vomiting.  —  Reflex  stimulation  of 
the  vomiting  centre  is  the  most  common  cause 
of  vomiting.  The  most  important  source  is 
the  stomach  itself.  Irritation  of  the  mucous 
membrane  by  abnormal  constituents  of  the 
gastric  contents,  whether  introduced  in  the 
food  or  resulting  from  bacterial  decomposition 
or  excreted  into  the  stomach,  as  in  uraemia, 
and  the  irritation  of  the  surface  of  an  ulcer  or 
gro\^-th  frequently  cause  vomiting.  Over-disten- 
sion with  food,  especially  if  it  has  occurred 
rapidly,  as  when  food  is  bolted,  or  if  it  is  pro- 
longed, as  in  pyloric  obstruction,  has  the  same 
efiect. 

Reflex  vomiting  is  common  in  attacks  of  pain 
associated  with  disease  of  the  stomach  or  duo- 
denum and  in  bihary  coHc,  appendicitis, 
intestinal  obstruction  and  peritonitis.  It  may 
be  excited  reflexly  by  tickling  the  fauces,  from 
the  lungs  in  phthisis,  from  the  heart  when  j 
dilated,  and  in  migraine  from  the  eyes  or  | 
ahmentary  canal.  Sea-sickness  is  due  to  a 
reflex  from  the  semi-circular  canals,  and  vomit- 
ing in  diseases  of  the  ear,  in  which  the  semi- 
circular canals  are  directly  or  indirectly  involved, 
as  in  Meniere's  disease,  is  of  similar  origin. 
The  vomiting  of  early  pregnancy  is  probably 
reflex ;  when  persistent  it  may  be  partly  toxic 
and  in  hysterical  women  it  is  aggravated  by 
auto-suggestion.     ( Vide  also  Gastric  Crises.) 

(c)  Toxic  Vomiting. — Some  emetics,  such  as 
apomorphine,  cause  vomiting  by  direct  irrita- 
tion of  the  vomiting  centre;  others,  such  as 
mustard  and  copper  sulphate,  act  reflexly  from 
the  stomach,  whilst  drugs  such  as  tartar 
emetic  and  ipecacuanha  act  in  both  ways. 
Poisons  produced  in  the  body,  as  in  ursemia, 
and  the  toxins  of  acute  fevers  may  irritate  the 
vomiting  centre. 

Treatment.      The  first  consideration  is  to  re- 
move the  cause.     In  toxic  cases  and  those  due 
to  reflexes  from   the   stomach  itself   complete  ' 
evacuation   by  the   stomach-tube  gives   relief.  I 
As    purely   symptomatic    treatment    the    most 
useful  drugs   are    acidum   hvdrocvanicum   dil. 
Tl]^  iii,  tinct.  iodi  TT^  ">  and  chloretone    gr.  v,  ! 
repeated,  if  necessary,  three  or  four  times  at  ; 
intervals  of  two  hours.     In  severe  cases,  especi-  i 
aUy  when  due  to  organic  disease  of  the  nervous 
system   or  painful  diseases    of    other    organs, 
morphia  is  required. 

4.  Regurgitation 

Regurgitation  of  small  quantities  of  food  into 
the   pharynx   and   less   often   into   the   mouth 


occurs  in  various  forms  of  dyspepsia  and  ceases 
when  this  is  cured. 

No  special  treatment  beyond  that  of  the 
primary  condition  is  required. 

5.  Rumination  (Merycism) 
Rumination  is  the  return  into  the  mouth  in 
successive  portions  of  a  large  part  of  a  meal 
after  its  completion ;  it  is  chewed  again  and 
swallowed,  the  whole  process  appearing  per- 
fectly natural  and  not  distasteful  to  the  patient. 
Occasionally  several  members  of  a  family  are 
ruminators.  It  occasionally  arises  as  a  result 
of  imitation  and  is  most  frequent  in  neurotic 
individuals.  Rumination  differs  from  resurgi- 
tation  m  bemg  unassociated  with  dyspepsia  and 
in  the  regurgitated  material  being  re-chewed 
before  being  swallowed. 

Treatment.  The  food  should  be  eaten  very 
slowly.  Rumination  is  sometimes  prevented  by 
smoking  and  by  deep  breathing.  Occasionally 
its  suppression  makes  the  patient  feel  unwell, 
in  which  case  it  is  advisable  to  leave  it  untreated. 

II.— SECRETORY   DISORDERS 

1.  Excessive  Secretion  (Hyperchlorhydria  ; 
Hypersecretion) 
Excess  of  hydrochloric  acid  may  be  present 
in  the  gastric  contents  as  a  result  of  the  gastric 
juice  containing  an  excessive  percentage  of 
hydrochloric  acid  (hj'perchlorhydria),  or  more 
frequently  as  a  result  of  the  secretion  of  an 
excessive  quantity  of  normal,  juice  (hyper- 
secretion).    One  or  other  of  these  may  occur 

(a)  most    frequently    during    digestion    only, 

(b)  continuously,   and   (c)   in  paroxysms  inde- 
pendent of  digestion. 

(a)  Digestive  Hypersecretion. — Etiology.  Healthy 
individuals  occasionally  have  digestive  hyper- 
secretion without  gastric  symptoms.  The 
most  common  cause  of  shght  hj'persecretion  is 
the  chronic  irritation  caused  by  habitual  over- 
eating and  insufficient  mastication,  especially 
if  much  indigestible  food,  strong  tea  or  alcohol 
is  consumed,  or  much  tobacco  is  smoked. 
Gastric  hypersecretion  may  therefore  precede 
and  accompam''  the  early  stages  of  chronic 
catarrhal  gastritis.  The  dyspepsia  of  chlorosis 
is  often  associated  with  hypersecretion,  which 
is  perhaps  in  part  also  due  to  gastric  irritation. 
Severe  digestive  hypersecretion  occurs  most 
commonly  in  gastric  or  duodenal  ulcer,  but  also 
with  chronic  appendicitis  and  gallstones. 

Symptoms.  The  cliief  symptom  is  heartburn 
or  pyrosis  :  a  burning  sensation  is  felt  in  the 
epigastrium,  which  if  often  accompanied  by  a 
similar  sensation  beliind  the  sternum  and  by 
the  regurgitation  into  the  pharynx  of  a  small 
quantity  of  scalding  fluid.  The  heartburn 
begins  two  or  three  hours  after  meals  and  is 
relieved  by  drinking,  eating  and   by  alkahes. 
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A  small  quantity  of  very  acid  fluid,  which  gener- 
ally contains  fragments  of  vegetable  food  but 
no  meat,  may  be  vomited,  complete  relief 
resulting.  In  the  absence  of  ulceration  tender- 
ness is  shght  and  ill-defined.  The  patient  often 
complains  of  flatulence  {q.  v.)  when  the  heart- 
burn is  at  its  height.  The  appetite  is  good  and 
constipation  is  commonly  present.  Occasion- 
ally reflex  salivation  occurs  at  the  height  of 
the  attack :  when  excessive  this  runs  from 
the  mouth,  or  it  is  swallowed  and  accumulates 
in  the  lower  end  of  the  oesophagus,  whence  it 
is  ejected  in  considerable  quantities  as  an 
alkahne,  opalescent  fluid,  the  condition  being 
knoAvn  as  icater-hrash. 

Diagnosis.  The  presence  of  hypersecretion 
can  only  be  recognized  ^nth  certainty  by  means 
of  a  test  breakfast.  The  proportion  of  fluid 
to  sohd  removed  is  excessive,  and  the  per- 
centage of  active  hydrochloric  acid  is  greater 
than  0-2  per  cent.  Hypersecretion  having  been 
diagnosed,  it  is  necessary  to  exclude  gastric  and 
duodenal  ulcer,  gallstones  and  chronic  appen- 
dicitis before  the  condition  can  be  regarded  as 
functional. 

Treatment.  Treatment  should  be  primarily 
directed  to  the  removal  of  the  cause.  In  all 
cases  the  diet  should  contain  plenty  of  fats, 
Avhich  inhibit  the  flow  of  gastric  juice,  and  of 
proteins,  which  combine  with  much  of  the 
hydrochloric  acid,  the  secretion  of  which  they 
call  forth,  but  as  little  carbohydrate  as  possible, 
as  this  stimulates  secretion  without  combining 
Mith  the  acid.  The  most  valuable  articles  of 
diet  are  therefore  milk,  cream,  butter,  eggs, 
fish,  cliicken  and  tender  meat.  Lentils,  peas 
and  beans  are  the  best  vegetables,  but  small 
quantities  of  green  vegetables  may  be  taken  as 
purees.  Meat  extracts,  raw  and  coarse  vege- 
tables, pips  and  skins  of  fruit,  unripe  fruit, 
pickles,  vinegar,  mustard  and  other  condiments, 
cheese  (except  cream  cheese),  ncAv  bread,  alcohol, 
and  effervescing  drinks  must  be  avoided.  The 
food  must  be  slowly  eaten  and  thoroughly 
chewed. 

As  symptomatic  treatment  the  patient  should 
take  a  very  small  quantity  of  a  powder  containing 
equal  parts  of  magnesia,  sodium  bicarbonate 
and  bismuth  carbonate,  at  the  first  suspicion 
of  discomfort,  and  should  continue  taking  small 
doses  until  the  pain  is  controlled. 

{b)  Continuous  Hypersecretion  (Reichmann's 
Disease). — Wlien  a  gastric  or  duodenal  ulcer 
involves  the  pylorus  the  secretion  of  gastric 
juice  becomes  continuous.  A  test  breakfast 
gives  the  same  result  as  with  digestive  hyper- 
secretion, but  the  stomach  instead  of  being 
empty  before  breakfast  contains  a  quantity  of 
very  acid  fluid,  food  being  absent  unless  the 
condition  has  become  complicated  by  definite 
obstruction. 


The  symptoms  and  treatment  are  those  of 
pyloric  ulcer. 

(c)  Paroxsymal  Hypersecretion.  —  Secretion 
of  an  excessive  quantity  of  gastric  juice  in 
paroxysms,  quite  independent  of  the  presence 
of  food  in  the  stomach  and  separated  from  each 
other  by  weeks  or  months,  constitutes  one  form 
of  tabetic  gastric  crisis  (q.  v.),  and  it  may  be 
associated  with  severe  headache  in  migraine 
(gastroxynsis),  the  attacks  being  generally 
brought  on  by  overwork  and  relieved  by 
bromides,  belladonna  and  codeine. 

2.  Deficient  Secretion   (Hypochlorhydria ; 
Hyposecretion ;  Achylia  Gastrica) 

Deficient  secretory  activity  may  manifest 
itself  in  the  secretion  of  a  weak  juice  (hypochlo- 
rhydria) and  in  the  secretion  of  an  abnormaDy 
small  quantity  of  gastric  juice  (hjrposecretion). 
It  is  generally  impossible  to  distinguish  between 
these  two  conditions;  they  must  therefore 
be  discussed  together.  They  result  in  the 
disappearance  of  free  hj^drochloric  acid  and 
in  the  diminution  of  active  acid  below  the 
normal  minimum  of  0-1  per  cent.  They  are 
generally  accompanied  by  a  corresponding 
diminution  in  ferments,  the  complete  absence 
of  acid  and  ferment  being  known  as  achylia 
gastrica. 

Etiology.  The  secretion  of  hydrochloric  acid 
diminishes  in  the  later  years  of  life.  It  i& 
deficient  in  most  diseases  resulting  in  mal- 
nutrition, in  acute  fevers,  in  acute  gastritis,  in 
all  but  early  cases  of  chronic  gastritis  and  in 
cancer  of  the  stomach.  \Alien  chronic  gastritis 
leads  to  atrophy  of  the  mucous  membrane 
achylia  gastrica  may  finally  result ;  this  is 
constantly  the  case  in  the  atrophic  gastritis 
of  Addison's  anaemia.  \Mien  food  is  eaten  with 
a  preoccupied  muid  and  Avithout  appetite,  as  in 
neurasthenia,  when  it  is  distasteful,  when  the 
individual  is  suffering  pain,  and  when  the  tongue 
is  furred  and  the  sense  of  taste  impaired,  the 
psychical  stimulus  is  deficient  and  hypo- 
secretion  results. 

Gastric  hyposecretion  leads  to  deficient 
digestion  of  proteins  and  connective  tissue ;  the 
latter  appears  in  the  stools,  and  meat  reaches 
the  colon  in  large  fragments,  which  cause 
mechanical  irritation  and  are  apt  to  undergo 
putrefaction,  so  that  diarrhoea,  accompanied 
by  general  abdominal  discomfort,  frequently 
follows. 

Primary    Achylia    Gastrica   is    a    condition   in 

\  which  little  or  no  hydrochloric  acid,  pepsin  and 
rennin  are  secreted,  probably  as  a  result  of  a 
congenital  abnormahty  of  the  mucous  membrane. 
It  is  often  completely  latent,  but  more  commonly 
there   is   a   history  dating   from   childhood   of 

j  repeated  slight  attacks  of  abdominal  discomfort 
with  anorexia   and  nausea,  which  had  led  to- 
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the  patient  being  described  as  having  a  "  weak 
stomach."  In  adult  hfe  these  attacks  may 
become  more  frequent  and  severe.  In  the 
majority  of  cases,  however,  the  chief  symptom 
is  chronic  diarrhoea,  which  resists  all  ordinary 
methods  of  treatment. 

Diagnosis.  The  gastric  contents  recovered 
after  a  test  breakfast  are  small  in  bulk,  viscid, 
neutral  or  alkaline  and  contain  little  or  no  active 
hydrochloric  acid. 

Treatment.  The  food  should  be  chewed  until 
it  is  quite  fluid.  Very  Uttle  meat  should  be 
taken,  but  otherwise  no  dietetic  restrictions 
are  necessary.  Except  in  cases  of  complete 
achylia,  a  bitter  mixture  taken  before  meals 
may  stimulate  secretion.  In  all  cases  hydro- 
chloric acid  should  be  given;  acidum  hydro- 
chloricum  dil.  JT]^  x  with  pepsin  should  be  given 
in  an  ounce  of  water  twice  during  each  meal 
and  three  times  after  at  intervals  of  a  quarter 
of  an  hour ;  this  treatment  is  generally  sufficient 
to  overcome  the  diarrhoea,  but  it  may  be 
necessary  at  first  to  give  some  bismuth  salicylate 
and  tamiigen  if  intestinal  catarrh  has  resulted 
from  the  achyha. 

Ill— FLATULENCE 

Etiology.  Flatulence,  or  the  presence  of 
excess  of  gas  in  the  alimentary  canal,  may  be  due 
to  (a)  excessive  production  of  gas  as  a  result  of 
fermentation  and  putrefaction,  (b)  excessive 
introduction  of  gas  from  aerophagy,  and  (c) 
deficient  elimination  of  gas. 

(a)  Excessive  Fermentation  in  the  stomach 
occurs  when  the  quantity  of  hydrochloric 
acid  present  is  deficient  and  the  evacuation 
of  the  stomach  is  slow,  the  latter  being 
the  more  important,  as  flatulence  is  often 
absent  in  achyha  gastrica,  but  never  in  pyloric 
obstruction,  even  when  hj^ersecretion  is  present. 

(b)  Aerophagy  is  the  commonest  cause  of 
flatulence ;  in  most  cases  it  is  associated  with 
nervous  dyspepsia,  but  it  also  occurs  with 
organic  diseases  such  as  gastric  and  duodenal 
ulcer.  The  patient  feels  some  slight  discomfort 
in  the  stomach,  which  he  tliinks  is  due  to 
"  %A'ind  "  and  which  he  imagines  he  can  "  dis- 
perse "  by  eructation  ;  as  there  is  really  no  excess 
of  gas  present,  the  attempt  proves  unsuccessful 
but  results  in  the  swallowing  of  air.  After 
half  a  dozen  or  more  attempts  have  been  made 
without  success,  air  being  swallowed  on  each 
occasion,  the  stomach  becomes  so  distended 
with  air  that  an  attempt  is  at  last  successful. 
Excessive  salivation  in  gastric  disorders  associ- 
ated ■\\ith  h3'persecretion  and  in  septic  conditions 
of  the  mouth  leads  to  constant  swallo-v\dng  of 
saliva  and  air.  The  severest  cases  of  aerophagy 
occur  in  hysteria  independently  of  any  dys- 
pepsia ;    a  little  sahva  with  a  large  quantity  of 
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air  is  swallowed  until  the  stomach  is  distended, 
when  it  is  either  pumped  backwards  and 
forwards  between  the  stomach  and  oesophagus 
by  spasmodic  movements  of  the  diaphragm,  or 
periodically  expelled  with  a  single  loud  report 
or  a  series  of  discharges. 

(c)  Deficient  Elimination  of  Gas  occurs  in 
pyloric  obstruction,  and  also  when  absorption 
is  diminished  o^nng  to  catarrh  or  the  obstruc- 
tion to  the  portal  circulation  in  cirrhosis  of  the 
liver  and  heart  failure ;  the  air  swallowed  and 
the  gases  produced  by  fermentation  are  in- 
sufficiently absorbed  and  severe  flatulence 
results. 

Symptoms.  The  most  common  symptom  re- 
sulting from  flatulence  is  a  sensation  of  fullness 
in  the  abdomen.  The  abnormal  accumulation 
of  gas  in  the  stomach  pushes  the  diaphragm  up, 
and  dyspnoea  results  in  those  predisposed  by 
such  conditions  as  asthma  and  heart  failure ; 
it  may  also  be  the  immediate  cruse  of  an  attack 
of  angina  pectoris. 

Diagnosis.     When    a    patient    complains    of 
"  flatulence,"   it  is   first  essential  to   ascertain 
whether  excess  of  gas  is  really  present.     Pseudo- 
flutulence     may     be    due     in     neurotic    indi- 
viduals    to     spasm     of     the     diaphragm  :      a 
sensation  of  great  distension  is  suddenly  ex- 
perienced  and   the   abdomen   is   found   to    be 
greatly    enlarged.     The    distension    disappears 
as  suddenly  as  it  came  without  eructation  or 
passage  of  flatus ;    it  also  disappears  under  an 
anaesthetic.     The  absence  of  excess  of  gas  in 
the  stomach  can  at  once  be  detected  %Wth  the 
X-rays,   which  also  show  the  low  position  of 
the  diaphragm  and  the  absence  of  respiratory 
movements.     The  condition  can   be  cured  by 
teaching  the  patient  to  breathe  properly  with 
her     diaphragm.     Pseudo-flatulence     is     more 
often   due  to   the  patient   misinterpretiiig  the 
sensation  of    fulness    caused    by  the  increased 
intra-gastric     pressure,     which     results     from 
hypertonus  and  excess  of  solid  or  liquid  contents 
as  well  as  from  excess  of  gas.     There  is  no 
abdominal   distension   nor   increase   in   gastric 
resonance,  and  the  patient  is  unable  to  bring 
up  any  gas,  but  the  condition  is  often  compli- 
cated by  aerophagy. 

The  gas  brought  up  in  cases  of  aerophagy 
is  odourless,  but  may  be  offensive  when  it  is 
produced  by  fermentation.  Eructation  fre- 
quently repeated  at  very  short  intervals  is 
invariably  due  to  aerophagy. 

Treatment.  Flatulence  due  to  excessive 
fermentation  can  be  diminished  by  giving  small 
meals,  which  must  be  properly  masticated  and 
eaten  slowly ;  new  bread  and  excess  of  potatoes 
and  green  vegetables  should  be  avoided. 
Antiseptics  are  of  httle  use,  but  glj-cerinum  acidi 
carbolici  ]\  v  may  be  given  after  meals. 

When  flatulence  is  due  to  aerophagy,  it  is 


ADDENDA 


1382 


SENSORY   DISORDERS— STOIHACH 


often  only  necessary  to  explain  to  the  patient 
the  cause  of  liis  trouble  in  order  to  cure  him. 
He  should  be  told  not  to  try  to  eructate  unless 
he  is  certain  he  will  succeed,  and  he  should 
swallow  saliva  as  infrequently  as  possible. 
Neurotic  patients,  who  are  at  first  unable  to 
control  the  habit,  should  keep  their  mouths 
open  or  insert  a  cork  between  their  teeth  when 
they  feel  inclined  to  SAvalloAv  or  eructate.  The 
dyspepsia,  which  has  led  to  the  aerophagy, 
should  be  treated  by  appropriate  means.  The 
patient  often  wants  some  rapid  method  of 
relieving  the  discomfort,  as  he  is  not  allowed  to 
eructate ;  such  relief  can  generally  be  obtained 
by  hot  water,  chloroform  water  or  carminatives 
such  as  oil  of  cinnamon  or  peppermint,  but  the 
use  of  M'hisky  for  this  purpose  should  be  pro- 
hibited. 

In  severe  cases  of  hysterical  aerophagy, 
isolation  is  required ;  a  stomach-tube  should  be 
passed  and  kept  in  the  stomach  for  ten  minutes 
at  a  time,  the  patient  having  previously  been 
told  that  the  treatment  Avill  give  her  permanent 
relief. 

IV.— SENSORY  DISORDERS 

1.  Abnormalities  in  the  sense  of  Hunger  and 
Appetite 

(a)  Excessive  Appetite  (Bulimia).  —  Bulimia 
may  result  from  the  necessity  of  compensating 
for  excessive  metabolism  in  diabetes  and 
Graves'  disease  and  for  the  loss  of  nutrient 
material  in  chronic  diarrhoea.  It  also  occurs 
M-ith  gout,  pregnancy,  Avorms,  cerebral  tumour, 
epilepsy  and  hysteria.  In  a  shght  form  it  is 
present  in  conditions,  such  as  duodenal  ulcer, 
A\hich  are  associated  with  gastric  hypermo- 
tility  and  hyperacidity. 

Treatment.  The  treatment  of  the  primary 
condition  is  the  chief  indication.  When  buhmia 
is  leading  to  obesity,  as  it  frequently  does  in 
gout,  a  mixture  containing  potassii  bromidum, 
gr.  X,  with  tinct.  belladonnse,  Viy  v,  taken  half 
an  hour  before  meals  may  diminish  the  appetite. 

{h)  Loss  of  Appetite  (Anorexia). — Anorexia 
occurs  in  gastritis  and  cancer  of  the  stomach 
and  in  toxsemic  conditions  such  as  acute  fevers, 
tuberculosis  and  cancer.  It  is  an  extremely 
common  symptom  in  neurasthenia,  in  which  it 
is  due  to  the  depressed  condition  of  the  nervous 
system  and  in  part  to  dietetic  restrictions  made 
with  the  object  of  reheving  the  dyspepsia  so 
often  present,  the  diminished  intake  of  food 
leading  to  a  diminution  in  the  appetite.  In 
hysteria  fear  of  indigestion  or  of  becoming  fat 
leads  to  a  gradual  diminution  in  the  quantity  of 
food  eaten,  the  appetite  diminishing  to  a  cor- 
responding extent,  until  finally  the  condition 
known  as  anorexia  nervosa  develops,  in  which 
the  patient  refuses  all  food  and  becomes 
excessively  emaciated. 


Treatment.  The  anorexia  of  neurasthenia 
and  hysteria  can  only  be  overcome  by  forcing 
the  patient  to  eat  more.  As  soon  as  he  can  be 
persuaded  to  eat  an  increased  quantity  of  food 
the  appetite  returns ;  in  severe  cases  complete 
isolation  is  essential,  and  in  exceptional  cases 
of  hysterical  anorexia  feeding  through  a  tube 
may  at  first  be  necessary. 

(c)  Abnormal  Sensations  accompanying  Hunger. 
— In  neurasthenic  and  hysterical  individuals 
a  distressing  sense  of  hunger  may  suddenly 
appear,  especially  when  the  patient  knows 
that  no  food  is  at  hand;  it  is  often  associ- 
ated with  a  feeling  of  great  anxiety  and 
exhaustion  and  sometimes  with  cold  sweats, 
vertigo  and  nausea.  In  neurasthenia  a  few 
mouthfuls  are  sufficient  to  make  the  patient 
comfortable,  but  in  hysteria  the  condition  may 
be  associated  with  bulimia. 

Treatment.  In  addition  to  the  general 
treatment  for  neurasthenia  and  hysteria  the 
patient  should  always  carry  a  little  food  in  his 
pocket  and  have  some  by  his  bedside,  so  that 
he  can  take  it  the  moment  he  feels  hungry; 
this  prevents  the  development  of  the  other 
symptoms. 

{d)  Depraved  Appetite  (Parorexia) — Parorexia 
may  occur  in  hysterical  and  insane  patients 
and  in  a  mild  form  in  chlorosis;  the  patient 
has  a  craving  for  very  acid  or  highly  spiced 
food,  or,  in  the  insane,  for  non-edible  articles, 
such  as  earth. 

2.  Abnormalities  in  the  Sensation  of  Fullness  and 

Pain 

(a)  Anaesthesia  (Absence  of  Satiety  ;  Akoria). — 
Akoria  is  generally  associated  A\ith  buhmia  and 
occurs  most  commonly  in  gout,  but  also  in 
hysteria.  The  patient  always  feels  empty, 
even  after  a  large  meal.  It  is  an  important 
factor  in  the  production  of  obesity  in  gouty 
individuals. 

Treatment.  The  patient  should  be  instructed 
to  take  only  a  defined  amount  of  food,  even  if 
he  does  not  feel  satisfied  with  it ;  he  should 
select  bulky  non-nutritious  articles  of  diet, 
such  as  clear  soup  and  green  vegetables.  Small 
doses  of  bromide  and  belladonna  may  also  be 
of  service. 

(6)  Hyperaesthesia. — The  excessive  irritability 
of  the  central  nervous  system  in  neurasthenia 
and  chlorosis  results  in  a  lowering  of  the  minimal 
adequate  stimulus  and  an  exaggeration  of  the 
sensory  response  to  visceral  stimuli.  Conse- 
quently digestive  processes,  Avhich  are  normally 
imperceptible,  become  perceptible,  and  con- 
ditions which  would  otherwise  lead  to  nothing 
more  than  a  sensation  of  slight  discomfort,  give 
rise  to  pain.  Neurasthenic  individuals  more- 
over tend  to  be  hypochondriacal  and  to  con- 
centrate their  attention  on  every  slight  sensation 
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in  their  digestive  organs,  thereby  further 
increasing   visceral   sensibility. 

(i)  Rapid  Satiety. — This  is  most  common  in 
neurasthenia,  the  patient  complaining  of  a 
sensation  of  fuUness  and  distension  as  soon  as 
he  has  taken  a  very  small  quantity  of  food, 
although  he  may  immediately  before  have  had 
a  ravenous  appetite.  It  is  one  cause  of  the 
inanition  common  in  neurasthenics. 

Treatment.  The  patient  should  be  persuaded 
to  eat  a  normal  amount  of  food  in  spite  of  the 
feeling  of  fullness  by  impressing  upon  him  that 
in  order  to  get  well  he  must  go  through  a  certain 
amount  of  discomfort.  The  feeling  of  fullness 
gradually  disappears  as  his  weight  increases 
and  his  general  condition  improves. 

(ii)  Gastralgia. — (Vide  Hysteria  and  Chlorosis.) 

v.— SECONDARY   FUNCTIONAL    DISORDERS 

[The  individual  symptoms  are  more  fully 
discussed  under  the  separate  headings.] 

1.  Nervous  System 

(a)  Neurasthenia  (Neurasthenic  or  Nervous  Dys- 
pepsia).— Etiology.  Most  neurasthenic  patients 
suffer  from  indigestion,  partly  as  a  result  of 
gastric  hypersesthesia  {q.  v.),  and  partly  as  a 
result  of  depressing  emotions,  mental  and 
physical  overwork,  and  the  other  factors  con- 
cerned in  the  production  of  neurasthenia,  as 
these  tend  in  themselves  to  inhibit  the  motor 
and  secretory  functions  of  the  stomach. 

Symptoms.  The  gastric  symptoms  in  neur- 
asthenia are  characterized  by  their  extreme 
irregularity,  the  patient  feeling  very  ill  one  day 
and  quite  well  the  next  without  obvious  reason 
for  the  change.  The  most  constant  complaint 
is  of  vague  abdominal  discomfort,  which  rarely 
amounts  to  actual  pain.  It  is  generally  worst 
in  the  morning  and  improves  towards  evening ; 
it  is  increased  after  meals,  a  sensation  of  fullness 
being  felt  as  soon  as  a  small  quantity  has  been 
eaten.  The  discomfort  has  little  relation  to  the 
amount  or  the  kind  of  food ;  it  is  increased  by 
worry  and  excitement,  Avhilst  some  new  interest, 
whether  it  be  a  change  of  surroundings,  the  visit 
of  a  friend,  or  a  new  medicine,  leads  to  its 
temporary  disappearance.  Nausea  sometimes 
occurs,  but  vomiting  is  unusual.  Most  patients 
complain  of  flatulence,  which  is  more  commonly 
due  to  aerophagy  than  to  excessive  fermentation, 
but  may  be  nothing  more  than  the  result  of 
misinterpreting  the  sensation  of  fullness,  no 
excess  of  gas  being  present  (vide  Flatulence). 
The  appetite  is  always  diminished,  though  it 
varies  considerably  from  day  to  day  (vide 
Anorexia).  As  insufficient  food  is  taken,  the 
nervous  system  becomes  more  depressed ;  this 
reacts  again  on  the  digestion,  a  vicious  circle 
being  produced. 


Examination  of  the  stomach  shows  that  in 
many  cases  atonic  dilatation  {q.  v.)  is  present ; 
the  secretion  of  gastric  juice  varies  considerably 
from  day  to  day,  deficiency  being  rather  more 
common  than  excess.  Constipation  is  almost 
constantly  present. 

The  gastric  symptoms  are  invariably  associ- 
ated with  other  symptoms  of  neurasthenia,  such 
as  headache,  backache  and  insomnia,  and  the 
anorexia  leads  to  progressive  loss  of  weight  and 
strength.  The  abdominal  discomfort  may  be 
accompanied  by  flusliing  of  the  face,  palpitation 
and  coldness  of  the  extremities.  The  patient 
is  generally  depressed  and  pessimistic  and  very 
!  liable  to  mental  and  physical  fatigue.  He  makes 
the  most  of  the  least  abdominal  discomfort  and 
pays  great  attention  to  all  his  bodily  functions, 
often  making  a  study  of  his  excreta  and  keeping 
an  accurate  record  of  his  pulse  and  temperature. 
His  account  of  his  symptoms  is  long  and  full  of 
details,  and  he  often  has  some  theory  to  account 
for  it,  believing  himself  to  be  suffering  from 
"acidity"  or  "liver,"  or  fearing  that  he  is 
afflicted  with  cancer  or  other  mortal  disease. 

Treatment.     The  patient's  confidence  can  only 
be  gained  after  a  very  thorough  examination. 
He  must  then  be  told  that  he  has  no  organic 
disease  and  that  with  perseverance  he  will  get 
well.     The  general  neurasthenic  condition  first 
requires  attention ;  for  this  mental  and  physical 
rest  and  sufficient  food  to  overcome  the  inani- 
tion, which  is  generally  present,  are  of  most 
value.     Pleasant   surroundings,    cheerful    com- 
panions and  appetizing  food  are  of  great  im- 
portance,  and  consequently  strict  isolation  is 
rarely  required.      The  treatment  of  the  stomach 
itself  depends  upon  the  condition  of  the  motor 
and  secretory  functions,  and  has  already  been 
described  (vide  Atony,  Deficient  Secreiio7i,  etc.). 
(b)  Hysteria.  —  Etiology.     When      symptoms 
such  as  vomiting  or  abdominal  pain  have  been 
caused  by  gastritis,  gastric  ulcer,  chlorotic  dys- 
pepsia or  appendicitis  in  hysterical  individuals, 
they  may  continue  or  recur  as  the  result  of  auto- 
suggestion   after   the    original    cause    has    dis- 
appeared.    Many  cases  of  persistent  vomiting 
in  pregnancy  are  really  hysterical.     Less  fre- 
quently digestive  symptoms  arise  in  hysteria 
as  a  result  of  imitation,  as,  for  example,  vomiting 
in  the  hysterical  daughter  of  a  mother  sufferirg 
from  some  organic  gastric  disorder. 

Symptoms,  (i)  Vomiting.  Hysterical  vomit- 
ing occurs  during  or  immediately  after  meals ; 
it  is  effortless  and  generally  unaccompanied  by 
nausea,  so  that  the  patient  is  frequently  ready 
to  return  to  her  meal  immediately  afterwards. 
The  stomach  is  generally  only  partially  emptied, 
so  that  nutrition  is  preserved,  but  in  rare  cases 
nothing  is  retained  and  severe  emaciation 
results. 

Treatment.     The  patient  should  be  kept  in 
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bed  and  strictly  isolated.  It  should  be  ex- 
plained to  her  that  the  original  cause  of  her 
vomiting  has  disappeared,  and  that  her 
stomach  has  simply  got  into  a  bad  habit  which 
it  must  be  educated  to  give  up.  She  should 
be  given  an  additional  helping  of  any  food  she 
vomits,  even  if  this  has  to  be  repeated  two  or 
three  times. 

(ii)  Gastralgia. — Gastralgia  is  a  not  un- 
common symptom  in  hysterical  girls,  who  have 
previously  suffered  from  genuine  gastric  pain 
as  a  result  of  chlorosis  or  gastric  ulcer.  It  is 
very  irregular  in  its  relations  to  the  time  and 
character  of  meals ;  it  may  occur  before  as  well 
as  after  breakfast,  and  may  be  absent  after  a 
very  indigestible  meal  during  which  the  patient 
has  had  her  mind  distracted.  It  is  accompanied 
by  very  diffuse  deep  tenderness  and  often  by 
a  large  area  of  cutaneous  hyperaesthesia.  It 
may  be  associated  with  vomiting,  which  does 
not  always  relieve  it. 

Treatment.  Rest  in  bed,  isolation,  full  diet 
and  the  application  of  a  blister  to  the  epigastrium 
generally  effect  a  rapid  cure.  [Vide  also  Aero- 
phagy  and  Anorexia.) 

(c)  Gastric  Crises  of  Tabes. — Gastric  crises 
generally  appear  in  the  pre-ataxic  period  of 
tabes  and  often  disappear  as  the  more  obvious 
symptoms  develop. 

Symptoms.  The  symptoms  appear  and  dis- 
appear with  extreme  suddenness,  the  patient 
being  completely  free  from  digestive  symptoms 
in  the  intervals.  The  attacks  may  last  from  a 
few  hours  to  several  days;  short  attacks  may 
occur  daily  or  the  intervals  may  be  as  long  as  six 
months. 

Pain  and  vomiting  generally  occur  together, 
but  either  may  be  present  alone.  The  pain  is 
in  the  epigastrium  and  is  excessively  severe; 
it  has  no  relation  to  meals  and  is  only  slightly 
reheved  by  vomiting.  The  vomiting  is  very 
intractable ;  the  food  last  taken  is  first  brought 
up,  after  which  pure  gastric  juice  (paroxysmal 
hj'persecrction)  or  mucous  fluid,  often  bile- 
stained  and  sometimes  streaked  with  blood,  is 
vomited.  The  pain  and  vomiting  lead  to 
profound  collapse. 

Diagnosis.  Attacks  of  severe  pain  or  vomit- 
ing beginning  and  ending  suddenly,  uninfluenced 
by  treatment,  and  of  a  character  which  does 
not  correspond  with  that  of  any  ordinary  gastric 
disease,  should  arouse  a  suspicion  of  tabes. 
Even  when  there  are  no  other  symptoms  of  tabes, 
the  knee-jerks,  and  still  more  frequently  the 
tendo-Achillis-jerks,  are  absent,  the  pupils  may 
be  abnormal,  the  cerebro -spinal  fluid  contains 
lymphocytes  and  tlie  Wassermann  reaction  is 
generally  positive. 

Treatment.  The  patient  should  have  nothing 
but  fluids,  and  when  vomiting  is  persistent  a 
continuous    rectal    infusion    should    be    o-iven. 


When  there  is  hypersecretion,  frequently  re- 
peated drachm  doses  of  sodium  bicarbonate  may 
relieve  the  pain.  In  other  cases  the  pain  is 
associated  -with  a  great  rise  in  blood-pressure, 
and  inhalation  of  amyl  nitrite  and  subcutaneous 
injections  of  sodium  nitrite  give  relief,  but 
frequently  nothing  but  morphia  is  effective. 

2.  Chlorosis 

Gastric  symptoms  are  present  in  nearly  aU 
cases  of  chlorosis.  A  slight  degree  of  atony, 
digestive  hjrpersecretion  and  hyperaesthesia, 
leading  to  a  sense  of  fullness  and  pain  high  in 
the  epigastrium  immediately  after  meals,  are 
frequently  present.  Nausea  may  occur;  it 
is  often  followed  by  vomiting  of  a  portion  of 
each  meal  with  some  reHef  to  the  discomfort. 
Deep  tenderness  is  well  marked  but  diffuse, 
the  left  rectus  muscle  is  somewhat  rigid,  and 
there  is  often  a  large  area  of  cutaneous  hyper- 
aesthesia on  the  left  side.  The  symptoms  are 
no  worse  with  a  full  diet  than  with  milk,  but 
are  aggravated  by  exercise  and  disappear  on 
resting  in  bed. 

Treatment.  The  patient  should  be  kept  in 
bed  for  at  least  three  weeks.  She  should  be 
given  ferri  et  ammon.  cit.,  gr.  x,  and  liq. 
arsenicalis,  n\^  iii,  with  as  much  sodium  sulphate 
as  is  required  to  keep  the  bowels  open,  three 
times  a  day  after  meals.  Even  if  she  has  been 
suffering  from  a  considerable  amount  of  pain 
and  sickness,  she  should  be  given  a  full  diet. 
With  this  treatment  the  symptoms  rapidly 
disappear. 

I  3.  Liver  and  Gall  Bladder 

(a)  Cirrhosis.  —  The  portal  obstruction  in 
cirrhosis  of  the  liver  leads  to  congestion  of  the 
gastric  mucous  membrane ;  this,  together  vrith. 
the  direct  effect  of  alcohoUc  excess,  leads  to 

I   chronic  gastritis.     In  addition  to  the  ordinary 

;  symptoms  of  gastritis,  occult  blood  may  be 
found  in  the   stools   and   vomiting   of  Avatery 

[  mucus  frequently  occurs  before  breakfast. 

(6)  Gallstones. — Apart  from  attacks  of  biliary 

I  colic,  the  presence  of  stones  in  the  gall  bladder 
leads   to   pain   and   flatulence,  associated  mth 

j  hypersecretion  two  or  three  hours  after  meals. 

I  The  relief  obtained  from  alkalies  and  by  food  is 
less  than  in  duodenal  ulcer,  and  vomiting  is 
more  frequent.     Tenderness  is  present  over  the 

;  gall  bladder  and  often  to  the  right  of  the  dorsal 
spine. 

I  4.  Chronic  Appendicitis 

!       Chronic  appendicitis  also  leads  to  digestive 

j  hj^persecretion  with  intermittent  attacks  of 
epigastric   pain,  which  tends  to  radiate   down- 

I  wards.  The  pain  is  increased  by  food  and  is 
often  brought  on  by  exercise.  Tenderness  is 
more  marked  in  the  right  iliac  fossa  than  in 
the    epigastrium,    although    spontaneous    pain 
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may  be  confined  to  the  latter  situation.  Pres- 
sure in  the  right  ihac  fossa  may  also  give  rise 
to  pain  in  the  epigastrium  and  to  nausea. 

5.  Circulatory  Disorders 

(a)  Heart  Failure.  —  The  congestion  of  the 
gastric  mucous  membrane  in  heart  failure  leads 
to  symptoms  of  chronic  gastritis;  excess  of 
mucus  and  traces  of  blood  are  present  in  the 
stomach,  and  in  severe  cases  reflex  vomiting 
occurs.  A  constant  sensation  of  fullness  is 
present,  which  is  increased  after  meals,  and  is 
accompanied  by  dyspnoea,  palpitation  and 
a  feeling  of  tightness  in  the  chest. 

(b)  Arterio-sclerosis  and  Atheroma. — Degenera- 
tion of  the  abdominal  arteries  in  middle-aged  and 
elderly  patients  may  lead  to  attacks  of  painful 
distension  and  flatulence,  especially  after  exer- 
tion or  excftement.  Relief  is  obtained  by 
means  of  iodides,  nitrites  and  diuretin.  Arterio- 
sclerosis may  also  help  in  the  production  of 
chronic  gastric  ulcer. 

6.  Phthisis 

In  the  initial  stages  sj^mptoms  almost  identical 
with  those  of  chlorotic  dyspepsia  are  frequently 
present,  but  they  do  not  respond  in  the  same  way 
to  treatment.  In  the  terminal  stages  extreme 
anorexia  with  atony  and  hjrposecretion  are 
present.  Food  causes  abdominal  discomfort, 
and  attacks  of  coughing  may  terminate  with 
vomiting. 

7.  Urinary  System 

(a)  Uraemia.  —  In  chronic  nephritis  anorexia 
and  nausea  are  common,  and  when  uraemia  is 
present  vomiting  and  diarrhoea  may  occur. 
These  are  best  relieved  by  putting  the  patient 
on  a  farinaceous  diet  and  washing  out  the 
stomach  and  colon. 

(b)  Retention  of  Urine.  —  Distension  of  the 
bladder  leads  to  anorexia,  nausea  and  reflex 
vomiting.  It  is  relieved  by  the  regular  use  of 
the  catheter. 

8.  Gout 

The  gastric  symptoms  present  in  gout  are 
frequently  due  to  the  consumption  of  excessive 
food  and  drink,  chronic  gastritis  being  often 
present.     Bulimia  and  akoria  may  occur. 

A.  F.  H.       1 

TYPES   OF   NEUROTIC    TEMPERAMENT 

Although  there  are  many  subdivisions,   two 
main  types  of  neurotic  or  emotional  tempera- 
ment may   be   distinguished — the  unrestrained 
unstable  type,  and  the  restrained  and  receptive  \ 
type. 

In    the    Unrestrained    Type    there    is    hyper- 
sensitiveness  and  excessive  reaction  to  all  forms 
of  stimuli ,  physical  and  mental.     Their  emotions 
44* 


are  strong  for  the  moment  but  shallow,  and 
they  have  little  or  no  control  over  their  outward 
manifestations.  Their  moods  are  constantly 
changing.  They  are  extravagantly  affectionate, 
or  callous  and  indifl'erent  by  turns;  selfish, 
clamouring  for  sympathy,  aggrieved  and  in- 
furiated by  any  thwarting  of  their  immediate 
desires ;  enthusiastic  and  overjoyed  or  needlessly 
depressed  and  abased  by  inadequate  causes; 
arrogant,  boastful  and  determined  one  day, 
and  on  the  next  timid,  self-depreciatory  and 
irresolute.  They  are  the  prey  of  every  passing 
fancy,  mood  or  emotion,  and  soon  exhausted  by 
emotional  excesses,  yet  unless  supphed  A\ith 
a  daily  changing  menu  of  stirring  emotions 
they  speedily  become  bored,  introspective  and 
hypochondriacal. 

Intellectually  they  are  often  above  the 
average,  quick  at  learning  though  forgetful, 
seldom  capable  of  prolonged  industry,  but 
M'orking  with  feverish  energy  in  fits  and  starts. 
Even  brief  periods  of  zeal  and  ambition  may 
raise  them  to  the  rank  of  genius,  but  they  are 
more  apt  to  become  the  briUiant  wasters  of  the 
community. 

In  childhood  they  are  pale,  thin  and  sallow, 
Anth  dark-ringed  eyes,  dilated  active  pupils 
and  puffy  lower  eyelids.  Their  expression  is 
animated,  they  talk  fast  and  volubly,  often 
stammer,  and  ask  strings  of  questions  without 
waiting  for  an  answer.  For  days  together  they 
will  be  full  of  Hfe  and  tireless  energy,  then 
collapse  suddenly  in  consequence  of  some 
trivial  ailment. 

They  are  Hable  to  repeated  night  terrors, 
somnambulism,  headaches,  migraine,  various 
forms  of  tics  and  bad  habits,  phobia  and  ob- 
sessions, asthma,  cardiac  palpitations,  flushings, 
pallor,  syncope,  sweating,  dead  fingers  and  cold 
extremities,  eczema  and  various  forms  of 
erjrthema  exudativum.  Cyclic  vomiting  and 
cycHc  or  functional  albuminuria,  enuresis,  and 
lienteric  diarrhoea  alternating  A\-ith  constipation 
and  mucous  colitis  and  attacks  of  so-called 
gastric  catarrh  are  frequent.  The  appetite 
is  capricious,  and  they  often  show  idiosjaacrasies 
as  regards  food,  such  as  intolerance  of  fat, 
carbohydrates  and  other  common  articles. 

If  rheumatic  they  invariably  develop  chorea, 
severe  out  of  all  proportion  to  the  amount  of 
arthritis  and  endocarditis  which  may  be  present. 
But,  as  a  matter  of  fact,  true  rheumatism  and 
valvular  heart  disease  are  very  rare  in  neurotic 
subjects,  although  aches  and  pains,  palpita- 
tion and  functional  cardiac  derangements  are 
common. 

They  are  usually  treated  with  the  utmost 
deference  on  account  of  supposed  proclivities 
to  weak  hearts,  Aveak  lungs,  weak  digestion, 
threatened  consumption,  and  suffer  accordingly 
in  mind,  body  and  character. 
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True  idiopathic  epilepsy  is  uncommon  in  this  | 
class,  but  under  great  emotional  excitement  or  ! 
physical  or  mental  strain  they  may  be  subject  ; 
to  epileptiform  seizures. 

The  Restrained  Emotional  and  Receptive  Type. — 
In  this  type,  as  in  the  first,  there  is  hyper- 
sensitiveness  to  all  forms  of  stimuli,  but  the 
reactions  are  suppressed.  Emotions  are  very 
strongly  felt,  but  the  control  of  their  outward 
display  is  equally  strong.  The  features  are  j 
expressionless  and  apathetic,  the  attitude 
statuesque  or  stooping,  the  gait  is  slouching, 
sloAV  and  clumsy.  Cliildren  of  this  type  are 
often  regarded  as  wanting  in  natural  aflfection, 
but  really  yearn  to  be  loved,  brood  over  slights, 
imaginary  or  otherwise,  and  become  gloomy, 
morose,  soHtary  in  habits,  introspective  and 
superstitious,  gloating  over,  yet  terribly  fright-  i 
ened  by  all  that  is  vmcanny  and  horrible.  They 
harbour  various  kinds  of  phobia  and  sometimes 
develop  abnormally  conscientious  scruples  of  ' 
moral  and  religious  nature — ponder  over  the 
reason  of  their  existence  and  entertain  thoughts 
of  suicide.  Their  apparently  stohd  indiffer- 
ence to  their  surroundings  is  varied  by  sudden 
fits  of  ungovernable  rage  or  weeping.  Some  are 
observant,  intelligent,  but  so  reticent  that  they 
often  pass  for  being  stupid,  suUen  and  obstinate. 
They  take  all  things  seriousty  and  have  httle 
or  no  sense  of  humour.  This  disposition,  with 
its  characteristic  suppression  of  outward  ex- 
pression of  emotion,  is  as  exhausting  as  that  of 
the  other  type  in  which  emotional  excess  is 
obvious,  and  is  associated  with  many  similar 
complaints. 

The  character  of  the  suppressed  emotion 
varies ;  it  may  be  fear  in  one  shape  or  another, 
or  desire  for  love  and  sympathy,  or  ambition 
coupled  Mith  a  sense  of  inferiority,  and  envy,  i 
hatred  and  mahce  towards  others  who  succeed. 
In  any  case  the  suppressed  emotion  becomes  an 
obsession,  governing  or  excluding  all  stimuli 
derived  from  experience  and  environment  which 
normally  should  counteract  it.  The  result  is 
mental  and  physical  exhaustion,  dreamy  mental 
states,  somnambuhsm  and  vigU-ambulism, 
psychasthenia,  neurasthenia  and  hysteria. 

Etiology  of  the  Neurotic  Temperament.     The  I 
neurotic  temperament  is  partly  inlierent  and 
partly  the  result  of  environment. 

The  neurotic  child  is  most  frequently  the 
only  one,  or,  what  is  practically  the  same  thing, 
a  long  interval  of  years  separates  it  from 
brothers  and  sisters.  He  may  be  the  pet  or 
the  ugly  duckling,  or  on  account  of  his  delicacy 
he  is  treated  differently  from  the  rest  of  the  | 
family.  { 

One   or  both  parents  are  often  themselves  ! 
neurotic  or  neuropathic,  and  the  child,  having 
no  companion  of  his  own  age,  learns  to  imitate 
liis    parents,  to    share    all    their    worries    and 


anxieties  about  himself,  liis  ailments  and  theirs, 
and  the  household  cares  in  general. 

Environment  has  more  to  do  with  the  develop- 
ment of  the  neurotic  temperament  than  heredity. 
Parents  are  not  always  to  blame,  the  influence 
of  nurses,  governesses,  teachers  and  companions 
has  to  be  taken  into  account. 

As  regards  directly  exciting  causes,  any 
severe  illness  may  yield  crops  of  functional 
neuroses,  though  frequently  they  arise  in 
children  who  are  never  ver}^  ill  though  never 
very  well. 

Sudden  emotional  shocks  may  be  the  exciting 
cause,  and  also  long  periods  of  fear,  worry, 
anxiety,  suppressed  or  not,  as  the  case  may  be, 
or  over-pressure  or  a  life  of  unhealthy  excite- 
ment, an  environment  uncongenial  for  any 
reason. 

Errors  of  refraction,  diseases  of  naso -pharynx 
and  other  forms  of  peripheral  irritation  are 
rarely  the  sole  cause  of  neuroses.  In  all  neurotic 
children  the  hyper-sensitiveness  and  ready 
response  to  irritation  and  stimuli  of  any 
description  which  make  up  the  neurotic 
temperament  have  to  be  considered.      L.  G. 

CONVULSIONS    IN    INFANTS 

Convulsions  are  purposeless,  spasmodic  and 
inco-ordinated  muscular  movements  either  tonic 
or  clonic  in  character,  ^^'ith  or  "snthout  loss  of 
consciousness.  Their  occurrence  depends  on 
the  mutual  relationship  of  the  exciting  cause 
(liberating  stimulus)  and  the  degree  of  excita- 
bihty  of  the  nerve  centres.  If  the  centres  are 
in  a  sufficiently  excitable  state  normal  stimuli 
such  as  ordinary  sounds,  smells,  tastes  or  tactile 
impressions  may  excite  an  attack.  In  infancy 
and  early  childhood  the  nerve  centres  of  the 
cortex,  the  base  of  the  brain,  the  bulb  and  spinal 
cord,  are,  from  developmental  causes,  in  a  con- 
dition of  relative  excitabihty,  but  they  become 
more  excitable  stiU  if  they  suffer  mechanical 
injuries  (birth  injuries,  hsemorrlmges,  etc.),  if 
they  are  exposed  to  unusual  or  detrimental 
forms  of  stimulation,  or  to  inadequate  or  in- 
jurious conditions  of  nutrition.  A  special  de- 
gree of  irritability  of  the  nervous  sphere  tends 
to  develop  under  the  same  conditions  of  bad 
hj'giene  as  produce  rickets.  This  condition  is 
knoAATi  as  spasmophilia,  and  is  characterized 
by  certain  definite  signs  and  symptoms  shortly 
to  be  described. 

The  character  of  the  attack  itself  is  largely 
determined  by  the  nature  of  the  underlying 
cause,  whether  this  be  chronic,  as  in  organic 
disease,  epilepsy,  spasmophilia  and  blood  dis- 
eases (uraemia,  diabetes,  etc.),  or  acute  and 
accidental  as  in  indigestion  and  in  intoxications 
whether  of  extrinsic  (drugs)  or  intrinsic  origin 
(auto-intoxications). 
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Convulsions  in  Organic  Disease.  There  may 
be  a  history  of  trauma,  prolonged  birth  or 
instrumental  dehvery.  The  spasms  appear 
^\'ithin  the  first  two  weeks  of  Ufe  and  they  are 
apt  to  be  persistent ;  if  they  continue  beyond  the 
third  year  they  are  almost  certainly  due  to 
organic  mischief.  There  is  a  tendency  for  the 
spasms  to  remain  strictly  localised,  and  for 
muscular  contractures  to  ensue.  In  meningitis 
there  is  usually  bulging  and  tension  of  the 
fontaneUe  between  the  convulsions.  Lumbar 
puncture  and  bacteriological  examination  of  the 
cerebro-spinal  fluid  may  settle  the  diagnosis. 
In  syphilitic  conditions  there  may  be  other 
evidence  of  the  disease. 

Convulsions  in  Epilepsy.  There  is  often  a 
family  history.  The  attacks  ensue  apart  from 
reasonable  causes,  and  they  are  apt  to  recur 
frequently.  There  may  be  stigmata  of  defective 
mentahty,  the  convulsions  may  be  accompanied 
by  involuntary  passage  of  faeces  and  urine,  the 
tongue  may  be  bitten,  and  there  is  usually  foam 
about  the  mouth.  At  the  conclusion  of  the 
attack  the  cliild  may  relapse  into  a  prolonged 
stuporous  sleep. 

Convulsions  in  Spasmophilia.  There  are  almost 
invariably  concomitant  signs  of  rickets.  The 
exaggerated  irritability  of  the  nervous  sphere  is 
shown  by  Chvostek's  sign  or  facial  spasm  on 
digital  percussion  of  the  malar  bone.  Trousseau's 
phenomenon  or  the  production  of  carpal  spasm 
on  pressure  of  the  bracliial  plexus  in  upper  third 
of  arm,  and  Thiemich-Manns'  symptom  or  raised 
excitabihty  of  the  peripheral  nerves  to  galvanic 
excitation  in  which  K.O.C.  is  below  5  M.A. 
and  K.O.C.  >  A.C.C.  Both  during  the  attacks 
and  between  the  attacks  there  is  a  great  ten- 
dency for  the  development  of  respiratory 
spasms,  such  as  sighing  or  sobbing  respira- 
tions, spasm  of  glottis  and  spasm  of  larynx. . 
In  spasmophiHa  the  spasms  may  take  the  form 
of  (1)  eclampsia,  (2)  tetany,  (3)  laryngeal  spasm, 
(4)  spasmus  nutans,  or  (5)  nystagmus. 

Convulsions  in  Transient  Hyper-Excitability  of 
Nervous  Sphere.  This  is  the  condition  in  which 
occasional  spasms  arise.  The  exaggerated  ex- 
citabihty may  be  due  to  the  commencement  of 
some  specific  infection  such  as  measles,  scarlet 
fever,  pneumonia,  etc.,  in  which  case  there  may 
be  a  rise  in  the  temperature,  the  pulse  frequency 
and  the  rate  of  respiration.  The  condition  may 
also  be  due  to  auto-intoxication  from  intestinal 
decomposition,  to  hepatic  inadequacy,  or  to 
renal  inflammation  or  inefficiency. 

The  exciting  cause  is  generally  some  form  of 
reflex  stimulation,  therefore  carefully  examine 
the  skin  for  sources  of  irritation,  the  mucous 
membranes  for  inflammation,  the  motions  for 
undigested  food,  and  the  urine  for  acidity  or 
gravel.  The  most  common  causes  are  :  (1)  in- 
digestion, or  excessive  quantities  of  food;    (2) 


flatulence  and  colic;  (3)  ear  trouble  (otitis 
media) ;  (4)  sore  gums  (dentition) ;  (5)  painful 
fissure  of  anus. 

Treatment  of  the  attack  itseK — 

For  convulsions  \x\t\\  unconsciousness,  give  a 
bath  at  90°  F.  and  apply  ice  or  a  cold  pack  to 
the  head  and  neck. 

With  high  fever,  give  a  bath  at  70°  F.  or 
lower. 

With  prolonged  muscular  spasm,  give  chloro- 
form inhalations. 

With  respiratory  spasm  in  which  chloroform 
cannot  be  inhaled,  give  a  rectal  injection  of 
chloral  hydrate  (four  to  six  grains  in  one  ounce 
of  warm  water),  or  an  hypodermic  injection  of 
morphia  ^V  g^.  ^x\i\\  atropine  tt^  gr.  Apply 
cutaneous  stimulation  to  the  chest  and  back 
by  striking  it  smartly  with  a  wet  towel. 

With  gastric  symptoms,  give  an  emetic 
(mustard  and  water  or  two  teaspoonfuls  of 
ipecacuanha  wine  with  five  grains  of  carbonate 
of  ammonium),  or  wash  out  the  stomach. 

With  colic,  give  castor  oil  and  opium,  or 
calomel.  If  an  immediate  action  is  desired, 
give  an  enema. 

Prophylaxis,  or  treatment  of  the  underljdng 
condition — 

Organic  Disease.  With  prolonged  and  re- 
peated spasm  in  new-born  babies  consider 
the  advisability  of  an  operation  for  the  removal 
of  a.  possible  clot  of  blood.  Always  bear  in 
mmd  the  possibihty  of  syphihs  and  perform 
Wassermann's  test  on  infant  or  mother. 

Epilepsy.  Pay  special  attention  to  condition 
of  bowels  so  as  to  avoid  intestinal  intoxications. 
Remove  all  sources  of  peripheral  irritation  such 
as  those  due  to  enlarged  tonsils,  adenoids,  nasal 
polypi,  rectal  fissures,  and  phimosis. 

Spasmophilia.  Treatment  as  in  the  case  of 
rickets. 

Breast  milk  is  regarded  by  Thiemich  as 
specific,  while  phosphorus  is  strongly  recom- 
mended by  KassoTvdtz.  It  may  be  given  in 
cod-liver  oil  in  a  strength  of  1  in  10,000.  Dose 
one  teaspoonful  three  times  a  day. 

The  following  mixture  is  useful  for  a  child  of 
eighteen  months  suffering  from  chronic  con- 
vulsions— 

li     Ammonii  Bromidum  gr.  v 
Liq.  ArsenicaHs  TT]^  i 
Tinct.  Belladonnae  111^  i 
Calcii  Glycerophosphatis  gr.  ii 
Ehx.  Glusidi  \W^  i 
Aquam  ad  3  i- 

t.d.s.  E.  P. 

ADIPOSIS    DOLOROSA    (DERCUM'S    DISEASE) 

A  disease  of  middle  Hfe,  almost  exclusively 
of  women,  and  occurring  chiefly  at  or  after 
the   menopause.     The  cause  is  unknown,  but 
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the  autopsies  usuallj^  demonstrate  induration, 
atrophy  with  compensatory  hypertrophy,  and 
calcareous  infiltration  of  the  th3'roid  gland. 
Tumour  of  the  pituitary  gland  has  also  been 
found.  The  pain  is  probably  referable  to 
interstitial  neuritis  of  the  nerves  of  the  adipose 
V     tissue. 

The  onset  is  insidious,  with  the  formation  of 
irregular  fatty  tumours  or  diffuse  deposits  of 
fat  of  independent  origin  or  as  a  further 
development  of  a  pre-existing  obesity.  Nodular 
raised  areas  appear,  two  to  four  inches  across, 
soft,  painful  and  tender.  The  elevations  soon 
subside,  leaving  indurated  areas  in  the  fat 
tissue.  This  process  may  be  repeated,  a 
definite  tender  nodule  resulting,  the  deposits, 
at  first  limited  to  the  original  areas,  later 
spreading  extensively.  Face,  hands  and  feet, 
liowever,  always  escape.  There  may  or  may 
not  be  excessive  general  deposit  of  fat ;  if  there 
is,  the  nodules  appear  distinctly  raised,  resem- 
bling multiple  lipoma! a.  In  other  cases  the  fat 
is  diffusely  deposited  in  large,  localised  masses, 
containing  sensitive,  indurated  areas.  The 
distribution  is  often  symmetrical. 

Pain  is  a  constant  feature,  may  be  shooting 
and  sharp  or  a  dull  ache,  spontaneous  or 
elicited  by  pressure,  and  is  frequently  associated 
with  tenderness  along  the  nerve  trunks. 

Weakness,  irritability  and  depression,  dimin- 
ished cutaneous  sensibility  and  anaesthesia  are 
also  manifested. 

Prognosis  is  bad  as  to  cure,  but  good  as  to 
life. 

Treatment  is  unsatisfactory  and  is  mostly 
symptomatic,  although  thyroid  extract  should 
always  be  tried.  E.  P. 

EPILEPSY   IN   RELATION   TO   INSANITY 

Definitions.  Epilepsy  is  a  paroxysmal  neu- 
rosis affecting  consciousness.  It  has  also  been 
defined  as  a  paroxysmal  apyretic  neurosis,  the 
victims  of  A\luch  are  easily  impressed  neurotics. 
Insanity  is  a  mental  failure  on  the  part  of  an 
individual  to  adapt  himself  to  his  environ- 
ment, and  is  tested  by  the  quahty  of  conduct. 
A  disturbance  of  consciousness  is  common  to 
both ;  it  is  a  constant  and  necessary  concomi- 
tant of  epilepsy,  although  there  are  epileptic 
phenomena,  such  as  vertigo,  loss  of  memory, 
a  "  dreamy  state,"  or  a  special  dehrium  (epilepsie 
larvee  of  Morel,  masked  epilepsy  of  Esquirol, 
psychical  epilepsy  or  the  convulsive  idea  of 
Maudsley)  which  are  without  complete  loss 
of  consciousness.  In  the  status  epilepticus  the 
loss  is  complete,  for  in  this  state  there  is  total 
abolition  of  mind  power. 

General.  A  high  degree  of  intelligence,  some- 
times the  highest,  is  said  to  be  associated  with 
epilepsy ;  and  Julius  Csesar,  Mahomet,  Peter  the 


Great,  Napoleon,  Swedenborg  and  many  others 
are  alleged  to  have  suffered  from  epilepsy — 
which  implies  an  uneven  and  irregular  discharge 
of  nervous  power.  A  certain  instability  is 
essential  to  nervous  action,  and  genius  may 
co-exist  vnih.  morbid  instabiht3^  Epilepsy 
may  also  co-exist  with  a  healthy  groAvth  and 
development  of  the  intellectual  faculties.  It 
is  only  when  epilepsy  is  frequent  that  a  destruc- 
tive influence  is  exercised  on  the  mind,  and  in 
this  way  the  frequent  jyetits  mats  produce  a 
more  retrogressive  effect  upon  mental  integrity 
than  infrequent  grands  mals  ;  but  there  is  never- 
theless in  the  whole  epileptic  class  an  easily 
impressionable  nervous  system.  They  possess 
a  fervour  or  zeal,  a  susceptibiUty  which  influences 
their  character,  and  this  is  familiar  to  every 
observer.  In  an  exaggerated  degree  the  fervour 
of  an  epileptic  originating  from  no  definite 
cause  may  develop  into  a  fury  and  become  the 
most  unreasonable  as  it  is  the  most  uncon- 
trollable form  of  violence.  As  a  class  epileptics 
are  sensitive,  suspicious  and  irritable.  They 
are  also  self-sympathetic  and  the  pious  aspect 
of  life  as  an  outer  cloak  of  hypocritical  religious- 
ness appeals  to  them.  Few  of  them  are  truly 
pious — there  is  much  profession  but  little  action. 

Numbers.  It  is  computed  that  there  are 
40,000  sane  epileptics  in  this  country  and  about 
20,000  insane.  The  number  of  registered  insane 
in  1912  was  133,157,  and  it  is  computed  that  over 
fourteen  per  cent,  of  the  total  are  epileptic. 
Every  year  about  1,600  epileptics  are  certified  as 
insane  and  brought  into  the  asylums  of  England 
and  Wales,  and  this  in  the  proportion  of  nine 
males  to  seven  females,  although  women  suffer 
from  epilepsy  more  frequently  than  do  men,  but 
the  proportion  of  epileptics  of  both  sexes  ad- 
mitted into  asylums  compared  with  other  forms 
of  insanity  is  7*3  per  cent.,  showing  that  the 
epileptic  insane  live  longer  under  care  than  do 
the  other  forms  of  insanity,  and  that  therefore 
they  tend  to  "  accumulate  "  when  under  care. 
It  is  believed  that  one  in  every  1,500  of  the 
population  is  epileptic,  but  in  some  districts, 
as  when  families  containing  any  of  them  have 
intermarried,  this  proportion  may  amount  to 
one  in  1000,  and  even  to  more.  It  is  estimated 
that  the  metropolitan  area  of  greater  London 
has  somewhere  about  6000  epileptics. 

Age.  Three-fourths  of  all  epilepsy  occurs 
before  the  age  of  tAventy,  and  one  liaK  of  this 
between  ten  and  twenty  years.  One-eighth 
only  occurs  before  the  age  of  three  years. 

Civil  State.  From  the  above  it  is  seen  that 
most  epileptics  are  single,  but  among  the  insane 
most  of  the  epileptics  are  married,  because  their 
epilepsy  has  occurred  later  in  life  and  until 
their  admission  there  has  been  no  marked 
dementia.  The  majority  of  insane  persons 
come   under   treatment    between   the   ages   of 
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twenty-five  and  thirty-five  years,  and  adult 
epileptics  would  be  included  in  this  class.  If 
fits  come  on  before  twenty  years  of  age  im- 
becilit.y  may  result — twenty-five  per  cent,  of  all 
imbecihty  is  from  this  cause ;  if  after  adult 
age  mental  enfeeblement  and  dementia  ensue. 

Inheritance.  Insanity  is  frequent  in  the 
ancestry  or  m  the  famfiies  of  epileptics.  It  is 
stated  to  occur  in  thirtj^-three  per  cent,  of  the 
parents  of  epileptics  and  of  epileptics  who  be- 
come insane.  Uncomplicated  epilepsy  is  more 
common  in  the  parents  of  epileptics  than  in 
the  parents  of  the  epileptic  insane.  As  in  the 
depressed  form  of  insanity  the  transmission  of 
epilepsy  is  more  often  from  father  to  son  and 
mother  to  daughter. 

Fits.     The  fit  is  described  as  (1)  the  paroxysm, 

(2)  the  period  before  the  fit,  the  pre-paroxysmal, 

(3)  the  period  after  the  fit,  the  post-paroxysmal, 
and  (4)  the  time  between  the  fits,  the  inter- 
paroxysmal  period.  The  fit  is  preceded  by  the 
aura,  which  is  the  last  act  recorded  in  con- 
sciousness, and  which  immediately  precedes  un- 
consciousness, most  often  by  a  few  moments, 
although  it  may  do  so  by  hours  or  days.  The 
aura  may  be  sensory  (most  often  of  sight),  motor, 
visceral,  vaso-motorial  or  psychical.  If  there  be 
no  aura  there  is  no  recollection  of  the  fit ;  unless 
the  bitten  tongue,  the  stiffness  from  convulsive 
movements,  the  soiled  personal  linen  or  the 
bedding  excite  a  train  of  inference.  The 
"  cry  "  is  not  an  aura,  it  is  the  first  effect  of 
the  tonic  spasm  forcing  air  through  the  closed 
glottis.  The  aura  is  subjective,  the  cry  ob- 
jective. Patients  are  often  knowm  to  their 
nurses  by  the  cry  and  such  a  warning  may 
enable  the  nurse  to  prevent  falls  and  injuries. 

1.  Paroxysm:  this  is  fully  described  on 
p.  320. 

2.  Pre-qmroxysmal  'period.  This  may  be  a  dazed 
stupid  dullness  lasting  a  few  minutes  or  longer. 
The  patient  may  not  fall  and  there  may  be  no 
convulsions,  but  following  the  dazed  or  verti- 
ginous condition  is  a  dreamy  stage  during  which 
actions  may  be  performed  of  which  there  is 
no  recollection.  The  pre-paroxysmal  stage  may 
only  be  a  change  in  the  affective  feehngs  or  in 
the  moral  conduct.  There  may  be  suUenness, 
but  most  often  excitement  amounting  to  mania 
of  a  wild  and  terrifying  nature  with  destructive 
outbursts  and  extreme  noisy  raving  with  sleep- 
lessness. If  the  paroxysm  or  fit  now  occurs  all 
will  be  quiet  and  reasonable  conduct  will 
follow,  but  if,  as  may  happen,  no  fit  occurs, 
then  the  patient's  condition  passes  on  to  what 
is  described  as  true  epileptic  mania,  this  taking 
the  place  of  the  fit. 

3.  Post-paroxysmal.  This  is  the  stage  of 
true  epileptic  automatism,  in  which  epileptics 
are  more  dangerous  than  at  any  other  time. 
This  is  the  stage  of  hallucinations,  systematized 


delusions  and  persecutory  ideas.  In  this  stage 
patients  are  less  explosive  and  impulsive  than 
in  the  pre-paroxysmal,  but  they  are  also  more 
continuously  noisy.  This  is  the  true  dreamy 
state,  the  commonest  period  of  automatism  and 
the  state  of  dual  consciousness,  allied  to  som- 
nambulism. Acts  most  commonly  performed 
in  daily  life  tend  most  frequently  to  be  repeated, 
so  undressing  is  a  frequent  one,  and  hence 
improper  exposure,  walking  to  places  where 
they  have  no  right,  committing  assaults  under 
imaginary  wrongs,  or  taking  other  person's 
property,  all  performed  unconsciously,  may 
bring  these  persons  under  the  jurisdiction  of 
the  law  courts. 

4.  Inter -paroxysmal.  This  is  the  patient's 
normal  state,  during  which  many  of  the  insane 
are  orderly  and  well  conducted. 

Forms  of  Insanity.  Most  adult  persons 
subject  to  epileptic  fits  undergo  some  mental 
changes  in  consequence  of  their  epilepsy,  and 
two  types  result,  either  the  irritable,  dis- 
trustful, sombre  and  resentful,  or  the  shallow, 
obsequious  and  the  effusive.  The  general 
tendency,  however,  of  repeated  epilepsy  is 
towards  mental  enfeeblement  ending  in  de- 
mentia, and  the  demented  of  this  class  are  like 
the  maniacal,  the  most  dangerous  of  all  others. 
They  constitute  the  "  very  "  dangerous  among 
the  insane. 

Treatment.  The  chief  indication  for  treat- 
ment in  epilepsy,  and  in  epilepsy  associatsd 
with  insanity,  is  to  break  the  habit  of  the  fits, 
i.  e.  to  restrain  the  explosive  activity  of  the 
nerve  cells.  If  this  is  possible  in  infancy 
imbecihty  may  be  avoided,  and  in  adult  life 
the  onset  of  insanity  or  dementia  may  be 
indefinitely  postponed.  Hitherto  only  one  class 
of  drugs  has  any  effect  in  this  direction  and  this 
class  is  the  alkaHne  bromides,  viz.  of  potassium, 
sodium,  ammonium,  or  strontium,  separately 
or  in  combination.  What  the  effect  of  these 
upon  the  nerve  cells  is  has  not  hitherto  been 
ascertained,  but  it  is  known  that  an  allied  salt, 
chloride  of  sodium,  has  an  intimate  relation 
to  the  nerve  cells  through  the  blood  plasma. 
Calcium  bromide  and  magnesium  bromide  have 
been  found  efficacious  when  the  others  failed. 
Continuous  daily  administration  of  bromides 
for  a  year  after  the  cessation  of  fits  is  necessary 
and  then  a  tapering  or  diminution  of  the  dose 
for  another  year.  Several  patients  have  been 
so  discharged  recovered  from  Glaybury  after  a 
longer  interval  of  freedom  from  fits  than  two 
years.  Strontium  bromide  is  preferable  when 
there  are  cardiac  complications,  and  ammonium 
bromide  Avhen  there  are  digestive  troubles. 
Biborate  of  soda  is  a  most  effective  help  to 
bromides  in  doses  given  at  bedtime  and  in 
twice  the  dose  of  the  bromides.  The  bromides 
are   best   given   in    alkaline    media,    and    milk 
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is   a  good   vehicle.     Persons   subject  to  acnei- 
form   eruptions    can    take   the   bromides   best 
by  the  addition  of  arsenic  and  the  aromatic 
spirits  of  ammonia.     The   bromides  are  most 
effective   when  no  sodium  chloride  is  taken — 
hypo-chloridization — and  the  salt-cellars  at  table 
for  the  worst  cases  at  Claybury  are  filled  with 
sodium  bromide — the  deprivation  of  common 
salt  thus  goes  uimoticed.     The  bromides  should 
be  given  in  one  large  dose  rather  than  repeated 
small  doses,  but  they  should  be  stopped  for  a 
time  if  heaviness  and  dullness  supervene,  as  a 
state  of  dementia  ma}'  ensue  through  their  pro- 
longed administration,  which  must  be  guarded 
against.     Belladonna,  Indian  hemp  and  digitalis 
added  to  the  bromides  have  been  very  success- 
fully used  in  Claybury.     Flechsig's  treatment, 
consistmg  in  the  administration  of  less  than  a 
grain  of  opium  increased  gradually  to  four  or 
five  grains  to  a  maximum  of  ten  to  fifteen  grains 
daily  for  a  period  of  five  or  six  weeks  has  proved 
disappointing.     Bechterew"s  fluid  in  so  far  that 
it  consists  of  the  bromide  salts  has  been  found 
beneficial,  and  the  same  may  be  said  of  Dr. 
Gelineau's   dragees  anti-nerveuses ,  which  prob- 
ably derive  their  medicinal  value  from  bromides 
together  vriih.  arsenic  and  picrotoxin. 

In  the  status  epilepticus,  bleeding  up  to  ten  or 
twelve  ounces  has  been  attended  with  marked 
relief  in  some  cases,  but  the  best  treatment  is 
to  begin  with  a  small  glycerine  enema,  then 
a  free  soap-and-water  one  followed  by  a  double 
dose  of  chloral  and  bromide  as  a  rectal  injection  ; 
oxygen  inhalations  and  the  capsules  of  nitrite 
of  amyl  have  also  successfully  been  used  in  the 
'  status." 

For  the  control  of  excitement  the  bromides 
with  chloral  may  be  used  to  commence  with,  but 
hyoscine  hydrobromate  subcutaneously  may  be 
necessary  to  secure  an  immediate  effect.  Sul- 
phonal  may  be  used  for  the  excitement  of 
incurable  dementia. 

It  is  very  necessar}'  to  avoid  constipation  in 
the  case  of  epileptics,  and  the  bowels  should 
be  daily  relieved  by  means  of  cascara  tabloids, 
or  Apenta,  Hunyadi  Janos  or  Friederichshall 
waters.     Calomel  or  croton  oil,  jalap  or  podo- 


phyllin  are  often  most  effective,  and  it  is  better 
to  give  too  frequent  laxatives  or  purgatives  than 
to  administer  them  too  seldom. 

As  to  diet  I  have  tried  an  exclusively 
vegetable  one  with  no  diminution  of  the  average 
number  of  fits  per  month,  and  to  give  the 
patient  what  he  ordinarily  prefers  within  limita- 
tions is  to  give  him  what  he  can  best  digest, 
and  what  also  suits  him  best.  Care  should  be 
exercised  that  the  food,  especially  the  meat,  is 
finely  minced  when  there  is  present  the  dullness 
of  dementia.  No  stimulant  is  needed  for  the 
epileptic  under  ordinary  circumstances. 

It  is  often  suggested  that  head  operations 
or  ligaturing  the  main  arteries  to  the  head 
are  accompanied  by  marked  improvement.  If 
the  convulsions  are  noticed  to  commence  or 
\  to  proceed  in  a  definite  order,  then  trephining 
locally  may  afford  relief,  or  where  there  is 
thickened  bone,  a  tumour  or  a  cyst  suspected, 
but  for  idiopathic  epilepsy  an  operation  in 
the  region  of  Scarpa's  triangle  or  upon  the 
hand  will  probably  be  equally  efficacious  as  a 
surgical  remedy. 

For  the  epileptic — sane  or  insane — occupation 
is  the  best  remedy  as  affording  the  means  for 
a  full  and  regular  life ;  any  pastime,  preferably 
,  out-of-doors,  that  can  prove  of  interest  will 
help  to  moderate  the  fits,  and  possibly  horti- 
culture will  be  the  best  of  them.  This  is  the 
basis  of  the  successful  colony  system  now  in 
vogue  in  London  and  elsewhere. 

For   treatment   in   an   asylum   two   medical 

certificates  are  necessary  if  the  patient  is  to  be 

j  a  private  patient,  if  a  pauper — only  one.     No 

!  person    mentally   affected  and    suffering    from 

I  epilepsy  can  be  detained  against  his  or  her  will 

I  after    the   age    of   sixteen   j^ears.      A    medical 

certificate   of    insanity   is   necessary  if  such  a 

person  is  to  be  thus  detained.     For  residence 

in   a  "colony"   an   epileptic  may  be  received 

voluntarily,  but  he  must  not  be  insane.     For 

detention  in  an  imbecile  asylum  (such  as  Earls - 

wood)  only  one  certificate  is  necessary,  but  this 

must  be   on  a   special  form  under  the  Idiots 

Acts,  1888,  and  not  under  the  Lunacy  Act,  1890. 

R.J. 


II.— GENERAL   SURGERY 


INTESTINAL   OBSTRUCTION 

Introductory. — Intestinal  obstruction  is  a 
clinical  term  for  a  condition  produced  by  many 
different  causes.  It  is  classified,  broadly,  into 
acute  and  chronic  obstruction,  but  such  a  classi- 
fication is  bad,  because  it  implies  a  distinction 
which  is  often  absent.  Cases  of  acute  obstruction, 
undoubtedly  exist  as  a   result  of  strangulated 


hernia,  volvukis  and  intussusception,  but  many 
cases  of  acute  obstruction  become  chronic,  as 
in  cancer  of  the  bowel,  whilst  chronic  obstruc- 
tion may  end  in  an  acute  attack,  as  in  patients 
who  are  suffering  from  intestinal  bands,  or  ad- 
hesions. Cases  of  intestinal  obstruction,  there- 
fore, are  often  incorrectly  diagnosed  and  badly 
treated  because  they  have  not  fallen  readily 
into  one  of  the  two  groups  and  have  been  neither 
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typically  acute  nor  chronic.  It  is  better,  there- 
fore, not  to  attempt  any  system  of  broad  classi- 
fication but  to  ascertain  and  treat  the  cause  in 
each  case,  and  attempt  to  relieve  it  as  quickly 
as  possible. 

Clinical  Picture.  —  The  commonest  form  of 
intestinal  obstruction  occurs  in  a  person  ad- 
vanced in  years,  a  woman  more  often  than  a 
man — who  is  suffering  from  an  unrecognized 
cancer  of  the  large  intestine.  Such  cases  are 
frequent  in  hospital  practice,  and  are  not  rare  in 
private.  The  patient  has  sought  relief  for  an 
obstinate  constipation  which  has  not  yielded  to 
the  ordinary  domestic  remedies.  She  has  had 
similar  attacks  which  have  passed  off  spontane- 
ously with  diarrhoea,  or,  have  disappeared  after 
a  purge.  The  attack  has  been  worse  this  time. 
She  has  lost  her  appetite,  felt  sick  or  has  actually 
vomited.  Sh6  is  full  of  "  Avind  "  which  rumbles 
and  gurgles,  but  she  is  unable  to  pass  any, 
though  she  belches  up  a  good  deal.  The 
"  wind  "  she  thinks  causes  spasms  of  colic  which 
have  at  last  compelled  her  to  send  for  advice. 
She  may  or  may  not  have  lost  flesh  lately,  but 
she  has  never  felt  any  pain  or  passed  blood  by 
the  bo\\el,  though  she  has  suffered  from  vague 
symptoms  of  dyspepsia. 

Examination  shows  that  she  is  lying  flat  on 
her  back  in  bed,  dreading  the  return  of  the  colic,  ; 
which  made  her  send  for  relief.  The  pulse  rate  i 
is  only  slightly  increased,  the  temperature  is 
raised  a  few  decimal  points,  and  her  tongue  is 
either  red  and  glazed,  or  coated  with  a  thick, 
white  fur.  The  abdominal  walls  are  somewhat 
distended  and  tympanitic,  occasionally  dull  in 
the  flanks,  for  there  may  be  free  fluid  in  the 
peritoneal  cavity.  Palpation  may  show  some 
increased  tension  in  the  left  iliac  region,  or,  the 
patient  may  be  able  to  localise  the  seat  of  ob- 
struction by  a  point  of  maximum  pain,  or  of 
discomfort  on  pressure.  Rectal  and  vaginal 
examination  may  reveal  the  existence  of  an 
unrecognized  carcinoma,  or  the  rectum  may  be 
empty  and  its  walls  "  ballooned,"  as  happens 
when  the  seat  of  obstruction  is  beyond  the  reach 
of  the  examining  finger.  A  rectal  examination 
should  never  he  omitted,  because  fsecal  impaction 
closely  simulates  intestinal  obstruction  due  to  a 
stricture,  but  in  fsecal  impaction  the  rectum 
will  contain  fseces  and  will  not  have  lost  its 
muscular  tone.  An  enema  may  be  given,  but 
in  all  probability  it  will  be  returned,  clear,  or 
hardly  tinged  with  fsecal  material  if  there  is 
real  obstruction  due  to  a  mechanical  cause. 

Such  a  patient  is  in  a  critical  condition,  al- 
though it  often  happens  that  no  one  is  alarmed 
about  her.  There  have  been  previous  attacks 
from  which  recovery  has  taken  place.  She  is  not 
in  violent  pain,  she  has  had  a  fairly  good  night 
and  she  has  not  been  very  sick.  It  is  a  difficult 
matter  to  persuade  the  friends  to  allow  an  opera- 


tion to  be  done.  But  wait  a  few  hours  and  the 
whole  scene  is  changed ;  the  colic  becomes  un- 
bearable, the  vomiting  is  more  frequent  and 
abundant,  it  is  offensive  and  eventually  fsecu- 
lent.  The  abdominal  distension  increases,  the 
facial  aspect  changes,  she  becomes  restless,  has 
difficulty  in  breathing,  hiccough  sets  in,  and  she 
dies  from  exhaustion  or  more  suddenly  from 
cardiac  failure. 

Treatment. — Early  recognition  of  the  cause  of 
the  obstruction  gives  a  clue  to  the  treatment. 
In  the  early  stages  the  seat  of  the  colic  gives 
some  indication  as  to  the  position  of  the  stricture, 
though  it  should  always  be  remembered  that 
the  symptoms  due  to  obstruction  on  the  right 
side  of  the  abdomen  may  be  referred  to  the  left, 
a  fact  with  which  surgeons  have  long  been  fami- 
liar in  appendicitis.  When  the  vomiting  is 
early  and  severe  it  rarely  becomes  fseculent, 
and  the  obstruction  is  to  be  looked  for  at  a 
higher  point  in  the  intestines  than  when  it  comes 
on  later  and  gradually.  An  abdominal  exploration 
should  be  undertaken  as  soon  as  the  surgeon  has 
made  up  his  mind  that  the  patient  is  suffering 
from  intestinal  obstruction — the  sooner  the  better. 
If  there  is  a  reasonable  probability  that  the 
stricture  is  due  to  carcinoma  of  the  rectum  or 
pelvic  colon,  the  incision  should  be  made  for  a 
left  inguinal  colotomy.  No  attempt  should  be 
made  to  remove  the  stricture,  however  tempting 
and  easy  it  may  seem,  whilst  the  patient  is  suffering 
from  the  symptoms  of  acute  obstruction.  It  is 
sufficient  to  relieve  the  obstruction,  and  to 
excise  the  bowel  at  another  time.  The  colotomy 
may  be  completed  at  once,  and  this  is  often 
necessary  when  the  patient  is  only  seen  after 
several  days  of  obstruction,  or  it  may  be  done  in 
two  stages,  as  seems  to  me  to  be  the  more 
desirable  when  it  is  possible.  If  the  bowel 
is  opened  at  once,  a  glass  tube  with  a  flange  is 
tied  into  the  intestine  and  a  dressing  of  rubber 
dam  is  applied.  ^Vhen  the  bowel  is  left  un- 
opened for  two  or  three  days  to  aUow  of  ad- 
hesions being  formed,  it  should  be  opened  with- 
out any  ansesthetic  and  by  cutting  away  a 
portion  of  the  wall  of  the  intestine,  rather  than 
by  a  simple  incision.  The  bowel  is  sensitive  to 
pressure,  but  not  to  incision.  It  is  better,  there- 
fore, to  cut  M'ith  a  sharp  and  light  knife  like  a 
tenotome,  than  to  use  scissors  or  a  heavy  scalpel. 

Differential  Diagnosis. — It  is  often  impossible 
to  make  a  diagnosis  of  the  cause  of  the  obstruc- 
tion if  the  case  be  only  seen  in  the  later  stages 
when  there  is  much  abdominal  distension,  and 
in  such  cases  the  necessity  for  an  immediate 
abdominal  exploration  should  be  urged.  The 
conditions  to  be  thought  of  are — 

1.  Faecal  Impaction  is  likely  to  be  mistaken 
for  the  form  of  obstruction  described  above.  It 
is  the  result  of  very  obstinate  and  chronic  con- 
stipation, and  may  lead  to  an  erroneous  diagnosis 
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of  intestinal  obstruction  due  to  stenosis  of  the 
bowel.  The  history  of  constipation  in  cases  of 
faecal  impaction  differs  from  that  where  the 
obstruction  is  due  to  narrowing  of  the  bowel. 
In  the  one  case  it  has  been  chronic,  with 
occasional  attacks  of  diarrhoea  due  to  irritation 
of  the  intestinal  wall  by  the  faecal  mass ;  in  the 
other  case  there  maj'  have  been  repeated  but 
transient  attacks  of  constipation  which  have 
ended  in  diarrhoea,  the  bowels  being  relieved 
naturally  in  the  intervals.  The  realty  misleading 
cases  are  those  in  Mhich  the  bowels  have  been 
relieved  with  greater  or  less  regularity,  even 
though  the  large  intestine  is  filled  with  fsecal 
material. 

When  obstruction  has  occurred  as  a  result  of 
fsecal  impaction  the  symptoms  are  more  chronic 
and  less  severe  than  in  true  stenosis.  The 
abdomen  is  less  distended,  the  vomiting  is  less 
severe,  and  it  is  only  in  exceptional  cases  that  the 
peristalsis  is  visible  through  the  intestinal  ivall. 
Examination  of  the  abdomen  shows  that  one  or 
more  dough}'  masses  are  present  in  the  large 
intestine,  though  it  must  be  remembered  that  the 
natural  position  of  the  colon  may  be  altered  by 
the  weight  of  the  masses.  Exploration  of  the 
rectum,  as  has  already  been  pointed  out,  shows 
that  there  is  no  loss  of  tone,  and  may  prove  that 
the  bowel  is  loaded  with  faeces.  A  delay  of  a 
few  hours  will  show  that  the  faecal  masses  have 
altered  their  position,  perhaps  only  slightly,  but 
still  sufficiently  to  show  that  they  are  being 
pushed  onwards.  In  some  very  severe  cases 
there  may  be  a  localized  tender  spot  in  the  right 
iliac  region,  due  to  the  ulceration  of  the  caecum 
which  is  associated  with  over-distension. 

Faecal  impaction  occurs  in  young  women  of  a 
neurotic  type,  who  have  wholly  neglected  the 
care  of  their  bowels,  and  in  very  old  persons  who 
have  become  too  feeble  to  assist  themselves,  but 
it  is  most  common  in  women  between  fifty  and 
sixty,  who  state  that  they  have  been  constipated 
all  their  lives. 

Operation  is  very  rarely  required  in  these  cases. 
It  is  highly  desirable,  therefore,  to  distinguish 
them  clearh'  from  intestinal  obstruction  due  to 
cancer  of  the  bowel.  The  patient  should  be  kept 
in  bed,  and  evacuation  of  the  bowels  should  be 
promoted  by  the  use  of  enemata  of  warm  olive 
oil  or  of  hot  soap  and  water,  though  it  is  some- 
times necessary  to  remove  the  impacted  faecal 
material  with  the  fingers  or  with  a  spatula. 
Aperients  should  not  be  given  until  the  enemata 
have  brought  away  a  considerable  quantity  of 
the  impacted  mass,  and  they  should  even  then 
be  of  the  milder  type.  Calomel,  castor  oil,  and 
salines  give  better  results  than  cathartics,  wiiich 
may  increase  the  irritability  of  a  colon  which 
is  already  inflamed.  Abdominal  massage,  too, 
is  often  serviceable.  In  one  of  my  cases  all 
attempts  at  relief  were  ineffectual,  even  after  a 


colotomy  had  been  performed,  and  the  post 
mortem  examination  showed  the  whole  colon 
to  be  filled  with  a  mass  of  solid  faecal  material. 
Ulceration  of  the  caecum  had  led  to  perforation, 
and  the  patient  died  of  a  suppurative  peritonitis. 
2.  Internal  strangulation  due  to  a  loop  of 
intestine  becoming  strangulated  by  a  band, 
which  may  be  the  result  of  a  previous  attack  of 
peritonitis,  or  may  be  congenital.  The  con- 
genital bands  are  usually  Meckel's  diverticula 
which  have  become  attached  by  secondary 
inflammation  to  the  mesentery,  omentum  or 
bowel.  I  had  a  case  under  my  care  recently  in 
which  the  obstruction  w^as  produced  by  a  loop 
of  intestine  becoming  strangulated  beneath  the 
vermiform  appendix,  whose  tip  had  become 
adherent  to  the  internal  abdominal  ring,  and 
another  in  w^hich  the  obstruction  was  caused 
by  a  kink  where  previous  inflammation  had 
joined  one  loop  of  intestine  to  another.  In 
these  cases  the  obstruction  begins  so  gradually 
that  the  patient  does  not  seek  advice  for  several 
days,  although  when  he  is  questioned  he  is  often 
able  to  date  the  commencement  of  the  attack 
to  some  sudden  movement  follow'ed  by  an  un- 
usual intra-abdominal  sensation.  Many  patients 
give  a  history  of  similar,  but  less  severe  attacks 
which  have  been  cured  by  purgatives.  It 
happens,  therefore,  that  they  are  considered 
and  treated  as  "  bUious  attacks,"  although 
the  constipation  has  been  complete  from  the 
beginning  and  vomiting  has  commenced.  The 
increasing  severity  of  the  vomiting  and  the 
change  in  its  character  at  last  alarms  the  friends, 
or  the  medical  practitioner  who  has  failed  to 
make  a  correct  diagnosis.  Even  then  it  is 
difficult  to  believe  that  the  patient  is  in  serious 
danger.  He  does  not  complain  much  of  pain, 
he  is  fully  sensible,  and  may  even  be  more  alert, 
mentally,  than  is  usual.  The  temperature  is 
hardly  raised,  the  pulse  is  only  slightly  quickened, 
and  he  perspires  freety.  Examination  of  the 
abdomen  shows  that  it  is  moving  freely,  that 
it  is  nowhere  tender  to  pressure,  and  that  the 
abdominal  muscles  are  neither  rigid  nor  '"  on 
guard."  Examination  of  the  rectum,  however, 
demonstrates  that  the  lumen  is  empty,  and  the 
walls  are  relaxed  :  taking  these  factors  into 
account,  together  with  the  absolute  constipa- 
tion and  the  increasing  vomiting,  the  surgeon 
is  compelled  to  recommend  instant  operation, 
and  to  give  a  gloomy  prognosis.  The  intestine 
is  seriously  injured.  It  may  be  only  greatly 
congested  below  the  point  of  stricture,  but 
equally  it  may  be  gangrenous.  The  mildness 
of  the  symptoms  has  led  to  delay,  and  the  in- 
discriminate use  of  purgatives  has  caused  much 
harm.  It  may  be  taken  as  an  axiom,  therefore, 
that  an  exploratory  laparotomy  is  urgently 
needed  in  the  case  of  everj^  young  adult  who 
has  previously  appeared  to  be  healthy  if    he 
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shows  signs  of  a  gradually  increasing  intestinal 
obstruction,  and  the  great  mortality  lohich  attends 
these  cases  is  largely  due  to  the  ^practice  of  ad- 
ministering jmrgatives,  arid  waiting  until  ab- 
dominal distension,  vomiting  and  collapse  render 
the  diagnosis  certain.  In  the  absence  of  any 
definite  indication  of  the  seat  of  stricture,  an 
incision  should  be  made  below  the  umbilicus, 
and  to  the  right  of  the  middle  line,  for  the  band 
is  more  often  on  the  right  than  on  the  left  side. 
The  surgeon  at  once  introduces  his  hand  as  far 
as  the  wrist  into  the  abdominal  cavity.  The 
intestines  are  thus  prevented  from  prolapsing, 
and  a  thorough  examination  can  be  made 
rapidly.  The  constricting  band  may  be  found 
at  once,  when  it  should  be  divided  between  two 
ligatures,  and  the  congested  loop  of  bowel  set 
free.  But  the  operation  is  often  extremely 
difficult  on  account  of  the  distended  state  of 
the  smaU  intestine,  and  if  the  constrictmg  band 
is  not  found,  it  is  better  practice  to  turn  out  the 
intestines  as  quickly  as  possible,  rather  than  to 
search  through  them  piecemeal.  The  seat  of 
constriction  will  often  be  found  deeply  seated 
in  the  right  iliac  region,  or  actually  in  the  pelvis. 
If  the  operation  is  done  quickly,  and  the  intes- 
tines are  not  handled  much,  they  can  generally 
be  replaced  with  comparative  ease,  but  delay 
and  hesitation  militate  greatly  against  success. 

Acute  obstruction  is  sometimes  the  result  of 
a  piece  of  small  intestine  slipping  through  a  hole 
in  the  omentum  or  into  one  of  the  retro- 
peritoneal pouches.  The  ileum  is  usually  strangu- 
lated in  these  cases.  Great  pain,  abdominal 
distension  and  early  vomiting,  occurring  sud- 
denly in  persons  who  have  always  been  healthy, 
are  the  indications  for  an  early  operation,  but 
it  is  impossible  to  diagnose  the  actual  cause  of 
the  symptoms  without  opening  the  abdomen. 
The  state  of  the  patient  is  generally  so  serious 
that  an  early  operation  is  readily  agreed  to,  or 
is  even  urgently  demanded. 

Intestinal  obstruction  is  easier  to  recognize 
when  it  follows  some  weeks,  months  or  years 
after  an  abdominal  operation  which  has  left  a 
pedicle  or  has  allowed  adhesions  to  be  formed 
by  which  the  bowel  may  have  become  con- 
stricted. In  these  cases  the  patient  has  pro- 
bably bcome  conscious  of  increasing  intestinal 
disturbance,  though  the  onset  of  the  obstruction 
may  have  been  quite  sudden. 

Early  operation  is  desirable  in  these  cases, 
when  the  patient  is  clearly  suffering  from  the 
symptoms  of  intestinal  obstruction,  and  even 
in  doubtful  cases  the  bias  should  be  rather 
towards  operation,  than  the  continued  use  of 
purgatives  and  enemata.  It  is  almost  needless 
to  add,  that  in  opening  the  abdomen,  special 
care  should  be  taken  not  to  wound  the  bowel, 
which  may  be  adherent  to  the  scar.  The  site 
of  the  operation  should  be  explored  systematic- 


ally. A  slight  adhesion  of  the  intestine  to  some 
stump  or  pedicle  from  the  previous  operation 
may  alone  be  found,  or  the  intestine  may  be 
so  kinked,  and  narrowed  by  thickening  and 
adliesions,  that  the  surgeon  finds  liimself 
launched  on  a  prolonged  and  perilous  operation 
before  the  intestine  can  be  restored  to  anything 
like  its  original  condition.  There  is  a  strong 
probability  of  the  sj^mptoms  recurring  in  cases 
of  this  type,  for  the  adhesions  are  often  reformed. 
It  is  desirable,  therefore,  to  leave  as  few^  raw 
surfaces  as  possible,  by  joining  peritoneum  to 
peritoneum. 

3.  Volvulus. — Volvulus  usually  occurs  in  the 
large  intestine  at  the  sigmoid  or  less  commonly 
at  the  csecum,  and  occasionally  in  the  small 
intestine,  where  it  may  be  so  extensive  as 
to  involve  the  whole  of  the  jejunum  and 
ileum,  from  the  duodeno- jejunal  angle  to  the 
ileo-caecal  valve.  The  volvulus  may  be  the 
result  of  the  bowel  twisting  upon  its  own  axis 
or  it  may  be  due  to  a  twistmg  of  the  mesentery, 
which  then  carries  with  it  the  attached  portion 
of  the  intestine.  It  may  occur  spontaneously, 
it  may  be  associated  with  new  growths  of  the 
bowel  or  with  the  impaction  of  gallstones,  or  it 
may  be  caused  by  the  adhesion  of  one  loop  of 
intestine  to  another  in  consequence  of  previous 
ulceration  or  inflammation  of  the  bowel.  It  is 
seen  more  often  in  men  than  in  women,  and  no 
age  is  exempt,  though  it  is  most  common  in 
adults.  The  attack  begins  with  dramatic 
abruptness  in  a  person  who  has  seemed  to  be  in 
perfect  health;  sometimes  without  any  known 
cause  and  sometimes  after  a  slight  abdominal 
injury,  or  some  unusual  effort  leading  to  ab- 
dominal strain.  The  initial  symptoms  are  violent 
abdominal  pain,  early  and  profuse  vomiting, 
absolute  constipation  from  the  moment  of  onset. 
Abdominal  distension  occurs  very  rapidly,  and 
if  the  patient  be  seen  early  the  distension  may 
often  be  Limited  to  the  volvulus,  the  position 
of  which  may  thereby  be  localised.  In  the 
later  stages  the  distension  becomes  general, 
and  is  usually  a  very  marked  feature  of  the 
condition.  The  abdominal  walls  in  volvulus  are 
not  held  rigid,  nor  is  the  abdomen  tender  to  pressure 
in  the  earlier  stages.  It  may  be  diagnosed  from 
acute  duodenal  and  gastric  perforation  by  the 
absence  of  these  signs. 

Death  occurs  quickly  from  collapse,  or  more 
slowly  from  peritonitis. 

The  prognosis  is  extremely  bad,  and  immedi- 
ate operation  affords  the  best  chance  of  relief, 
although  there  is  a  school  of  surgeons  who  think 
it  is  better  not  to  operate  except  in  the  very 
worst  cases.  The  great  distension,  the  general 
distress,  and  the  very  slight  chance  of  spontane- 
ous recovery,  are  powerful  advocates  for  early 
operation  and  should  prevail  over  every  other 
consideration. 
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The  abdomen  must  be  opened  by  a  sufficiently 
long  incision  to  allow  the  volvulus  to  be  fuUy 
exposed.  The  distended  loops  of  intestine 
should  be  incised  and  emptied  if  any  difficulty 
is  experienced  in  untwisting  them,  but  in  some 
cases  it  is  impossible  to  effect  reduction,  Avhilst 
in  others  it  may  be  necessary  to  make  an  arti- 
ficial anus. 

4.  Thrombosis  of  the  Mesenteric  Vessels. — 
Thrombosis  of  the  mesenteric  veins  occurs 
more  frequently  than  embolism  of  the  mesenteric 
arteries,  and  tlie  superior  mesenteric  vessels  are 
involved  more  frequently  than  the  inferior. 
The  onset  is  sudden,  and  if  it  is  associated  with 
intestinal  haemorrhage  it  is  sometimes  possible 
to  guess  at  the  cause  before  the  abdomen  is 
opened.  It  happens,  however,  in  many  cases 
that  there  is  no  bleeding  from  the  bowel,  and 
the  surgeon  is  then  summoned  to  treat  a  case 
of  acute  or  subacute  intestinal  obstruction  with 
evidence  of  early  peritonitis.  There  is  some- 
times a  history  of  previous  embolism  or  throm- 
bosis in  some  other  Acssel.  Examination  of  the 
abdomen  shows  a  remarkable  absence  of  tender- 
ness, rigidity  and  distension,  and  the  condition 
is  said  to  be  associated  Avith  great  excitability 
of  the  nervous  system.  Abdominal  exploration 
shows  that  the  mesenteric  vessels  are  throm- 
bosed, more  or  less  extensively,  and  that  the 
bowel  is  either  intensely  engorged  with  blood, 
or  is  actually  gangrenous  for  a  very  considerable 
extent.  A  few  cases  have  recovered  after  ex- 
cision of  the  inflamed  gut,  and  the  formation 
of  an  artificial  anus,  but  most  of  the  patients 
have  died. 

5.  Torsion  of  the  Omentum. — The  great  omen- 
tum sometimes  becomes  tAvisted  more  than  once 
in  its  long  axis.  It  then  becomes  strangulated 
and  causes  symptoms  of  intestinal  obstruction. 
The  cause  of  the  twisting  is  unknown,  but  it  is 
usually  on  the  right  side,  and  is  often  asso- 
ciated with  an  inguinal  hernia.  In  a  case  Avhich 
was  recently  under  my  care,  the  omentum  was 
attached  to  the  tip  of  an  inflamed  appendix,  and 
I  operated  in  the  belief  that  the  patient  had 
a  localised  appendix  abscess.  Torsion  of  the 
omentum  occurs  more  often  in  men  than  in 
women.  The  prognosis  is  good,  because  most 
of  the  patients  recover  if  the  abdomen  is  opened 
and  the  inflamed  omentum  is  tied  off  and  re- 
moved. 

6.  Impacted  GaUstones. — Gallstones  sometimes 
become  impacted  in  the  small  intestine  to  which 
they  have  gained  access,  by  a  process  of  clironic 
ulceration,  leading  to  the  formation  of  a  fistulous 
passage  between  the  gall  bladder  or  common 
duct  and  tlie  duodenum.  They  may  block  the 
small  intestine  at  once,  or  be  passed  onwards 
until  arrested  at  the  ileo-caecal  valve.  The 
impaction  takes  place  more  often  in  women  than 
in  men  ;   in  women  of  a  gross  habit  of  body  and 


in  those  who  are  getting  on  in  years.  Very  often 
there  have  been  no  recent  symptoms  of  gall- 
stones, except  that  the  patient  has  complained 
of  dyspepsia,  but  careful  inquiry  will  often 
elicit  a  history  of  long  antecedent  hepatic  in- 
flammation. The  symptoms  may  set  in  suddenly 
and  with  great  violence  when  the  stone  is  im- 
pacted in  the  duodenum,  for  the  pain  may  be 
intense,  the  vomiting  violent  and  the  collapse 
great.  In  these  cases  the  vomiting  is  bile- 
stained,  but  in  all  cases  of  impaction  it  is  a 
marked  feature,  and  soon  becomes  fseculent. 
It  is  occasionally  possible  to  feel  the  gallstone 
through  the  abdominal  walls,  or  to  gain  some 
indication  of  its  presence  by  local  pain  on 
pressure.  In  less  urgent  cases  the  impacted  gall- 
stones may  lead  to  ulceration  of  the  intestine 
followed  by  a  suppurative  peritonitis,  or  it 
may  be  discharged  through  an  abscess  in  the 
abdominal  wall. 

Patients  who  suffer  from  acute  intestinal 
obstruction  caused  by  an  impacted  gallstone 
are  always  a  source  of  serious  anxiety  to  the 
surgeon.  He  recognizes,  on  the  one  hand,  that 
they  are  bad  subjects  for  operation  and  that  a 
certain  proportion  recover  spontaneously,  whilst 
on  the  other  hand,  the  symptoms  are  so  acute, 
and  the  risk  of  ulceration  of  the  bowel  is  so 
great,  that  he  is  tempted  to  operate  at  once. 
In  suitable  subjects  in  whom  the  collapse  is  not 
very  great,  immediate  operation  is  best.  The 
collapse  of  the  small  intestine  below  the  seat  of 
impaction  readily  leads  the  surgeon  to  the  seat 
of  obstruction.  A  small  longitudinal  incision 
into  the  bowel  allows  the  stone  to  be  removed, 
and  the  intestine  is  closed  at  once  A\dth  Lembert's 
sutures.  Wlien  there  is  great  collapse,  in  old, 
feeble  and  very  fat  people,  or  in  those  who  are 
suffering  from  bronchitis  or  other  constitutional 
disease,  it  is  better  not  to  operate,  but  to  treat 
the  various  symptoms,  at  any  rate  for  twenty- 
four  hours,  in  the  hope  that  the  obstruction 
may  be  relieved.  Opium  will  diminish  the  pain, 
and  perhaps  relieve  the  impaction  by  relaxing 
the  muscular  wall  of  the  intestine. 

7.  Idiopathic  Dilatation  of  the  Colon,  Megalo- 
Colon  (Hirschsprung's  Disease). — This  is  a  con- 
genital condition  of  the  large  intestine,  mani- 
fested in  a  young  child,  by  the  symptoms  of 
intestinal  obstruction.  The  infant  does  not 
pass  fajces,  its  abdomen  becomes  greatly  dis- 
tended, and  intestinal  peristalsis  is  visible 
through  the  thin  abdominal  walls.  \Vlien  the 
surgeon  introduces  his  finger  into  the  anus  ex- 
pecting to  find  an  imperforate  rectum,  he  dis- 
covers that  the  bowel  is  patent,  and  after  passing 
through  a  constricted  portion,  it  enters  a  greatly 
dilated  large  intestine.  Withdrawal  of  the  finger 
allows  flatus  and  the  contents  of  the  bowel  to 
escape,  and  the  signs  of  obstruction  are  tem- 
porarily relieved.     The  cause  of  megalo-colon 
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is  not  the  same  in  ever\^  case,  and  is  certainly 
not  always  mechanical.  But,  whatever  its 
cause,  it  leads  to  habitual  constipation  of  the 
most  obstinate  character,  great  dilatation  with 
thickening  of  the  bowel  wall  from  the  caecum 
to  the  upper  part  of  the  rectum,  and  to  ulcera- 
tion of  the  intestinal  mucous  membrane.  The 
majority  of  the  patients  die,  but  a  few  have  re- 
covered after  the  colon  has  been  short-circuited 
and  when  an  artificial  anus  has  been  made. 

D'A.  P. 

HERNIA  IN  INFANTS  AND  CHILDREN 

It  is  a  weU-known  fact  that  hernia  is  an 
extremely  common  ailment  in  infants  and 
children  in  all  classes  of  the  community,  though 
for  obvious  reasons  it  is  impossible  to  state  the 
exact  percentage. 

The  commonest  forms  met  ^dth  are  the 
inguinal  and  umbilical ;  femoral  and  lumbar 
hernise  are  so  rare  that  they  will  receive  only 
scant  notice. 

Inguinal  Hernia  affects  both  boys  and  girls, 
though  it  is  nearly  twice  as  frequent  in  the 
former  as  in  the  latter.  It  may  be  single  or  double, 
but  is  considerably  more  common  on  the  right 
than  on  the  left  side.  The  dominant  cause  of 
this  greater  tendency  to  hernia  in  the  male  sex, 
and  the  preponderance  of  right  over  left-sided 
liernia,  is  due  to  developmental  changes  asso- 
ciated with  the  descent  of  the  testis  from  the 
abdomen  into  the  scrotum. 

Causation  of  Hernia  in  Infants.  Though  it 
cannot  yet  be  taken  as  strictly  proven,  there  is 
much  evidence  to  lead  one  to  the  belief  that  all 
inguinal  hernia?  in  children  (and  most  also  in 
adults)  result  from  imperfect  closure  of  the 
processus  vaginalis  testis  and  are  in  the  strict 
sense  of  the  word  congenital,  though  their 
actual  recognition  may  not  take  place  for  weeks, 
months  or  even  years  after  birth.  In  order  to 
appreciate  this  point  one  has  to  review  the 
development  and  descent  of  the  testis  in  the 
human  embryo  and  compare  it  with  that  of 
other  mammalia. 

The  testis,  which  in  the  early  stages  of 
embryonic  life  is  placed  high  up  in  the  abdomen 
close  to  the  kidneys,  by  a  process  of  growth  of 
the  individual  reaches  the  brim  of  the  pelvis 
close  to  and  just  external  to  the  inferior  epi- 
gastric artery  at  the  site  of  the  future  deep  or 
abdominal  inguinal  ring.  A  pouch  of  peri- 
toneum known  as  the  processus  vaginalis  testis 
grows  out  at  this  spot,  surrounded  by  extra- 
peritoneal fat,  and,  preceding  the  testis,  passes 
through  the  inguinal  canal  and  reaches,  in  the 
normal  state,  the  bottom  of  the  scrotum.  The 
testis  follows,  not  within  the  pouch,  but  sur- 
rounded by  it  in  the  same  way  as  the  intestine 
is  surrounded  by  the  peritoneum.     About  the 


seventh  or  eighth  month  of  intra-uterine  life 
the  testis  follows,  reaching  the  scrotum  shortly 
before  birth.  The  testis  on  the  right  side  is 
generally  about  three  weeks  later  in  its  descent 
than  the  left,  and  this  fact  accounts  for  the 
preponderance  of  right-sided  hernia. 

The  present  conditions  of  the  parts  is  then 
that  the  testis  is  at  the  bottom  of  the  scrotum, 
partly  covered  by  a  thin  pouch  of  peritoneum, 
Avhich  extends  upwards  through  the  inguinal 
canal  and  communicates  with  the  peritoneal 
cavity. 

Turning  to  mammalia,  this  is  the  normal 
adult  condition  in  the  higher  forms,  and  develop- 
ment continues  no  further.  This  is  also  exactly 
what  is  described  in  textbooks  as  a  "  congenital 
hernia."  It  represents  a  delayed  development, 
for  in  the  human  species  a  further  change  should 
occur  in  which  the  whole  of  the  extruded  portion 
of  the  peritoneum  is  obliterated  except  that  part 
which  surrounds  the  testis  and  persists  through- 
out life  as  the  tunica  vaginalis  testis. 

Partial  but  Incomplete  Closure  of  the  Processus 
Vaginalis.— Very  frequently  it  is  found  that, 
though  a  portion  of  the  processus  vaginalis  has 
been  separated  off,  forming  the  tunica  vaginalis, 
there  still  remains  a  funnel-shaped  portion  of 
peritoneum  which  extends  downwards  from  the 
internal  ring  for  a  variable  distance  and  may  be 
adherent  to  the  top  of  the  tunica  vaginalis  or 
may  only  extend  part  of  the  way.  This  pouch 
is  known,  from  its  shape,  as  the  funicular  process, 
and  a  hernia  into  it  as  a  funicular  hernia  or  a 
hernia  into  the  funicular  process.  These  con- 
ditions are  well  known  to  all  operating  surgeons, 
and  they  are  described  here  not  on  account 
of  their  academic  interest,  but  because  their 
recognition  and  comprehension  are  essential  to 
any  one  undertaking  operations  on  these  forms 
of  hernia. 

A  further  but  still  uncompleted  development 
may  take  place  in  Avhich  closure  of  the  processus 
vaginalis  occurs  above  and  below,  leaving  a 
space  in  the  middle  which  becomes  filled  with 
fluid,  a  condition  knoAvn  as  encysted  hydrocele 
of  the  cord. 

There  is  reason  to  believe,  then,  that  there  are 
many  babies  born  in  whom  these  developmental 
changes  are  not  completed  in  intra-uterine  life, 
but  may  go  on  post-natally,  provided  that  there 
are  no  other  reasons  or  predisposing  causes  to 
determine  the  descent  of  any  of  the  abdominal 
viscera  into  the  sac,  a  fact  that  is  prejudicial  to 
its  obliteration. 

Predisposing  Causes.  If  the  persistence  of  a 
patent  sac  is  admitted  it  is  easy  to  understand 
that  anything  causing  an  increase  of  intra- 
abdominal pressure  might  favour  the  formation 
of  a  hernia. 

Gastro-enteritis  may  be  cited  as  a  very 
common  secondary  factor,  and  so  much  is  this 
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the  case  that  many  physicians  have  been  led  to 
believe  that  it  is  sufficient  to  cure  the  intestinal 
trouble  to  cure  the  hernia. 

To  phimosis  and  its  attendant  straining  much 
attention  has  been  given,  and  it  seems  that 
many  still  consider  circumcision  sufficient  treat- 
ment. This  belief  is  negatived  by  the  fact  that 
the  rupture  is  just  as  common  among  the 
children  of  the  Jews  as  of  the  Gentiles. 

Diagnosis.  This  is  generally  an  easy  matter 
when  there  is  any  protrusion.  There  is  a 
swelling  in  the  inguinal  region  \vhich  becomes 
markedly  prominent  on  crjdng  and  is  usually 
easily  reducible.  The  swelling  may  be  very 
small  or  it  may  distend  the  scrotum.  From 
hernia  have  to  be  distinguished  hydrocele  and 
a  partially  distended  testis.  Both  are,  of  course, 
irreducible,  and  the  nature  of  the  former  is 
shown  by  its  translucency  and  the  latter  by  the 
absence  of  the  testis  from  the  scrotum.  It  is 
only  when  a  parent  complains  of  a  swelling,  and 
none  is  present  at  the  time  of  the  examination, 
that  any  doubt  may  arise,  and  no  diagnosis 
should  be  made  unless  the  swelling  is  actually 
seen. 

Treatment.  The  object  to  be  aimed  at  is  to 
assist  nature  to  its  own  remedy  of  completing 
the  closure  of  the  processus  vaginalis  by  prevent- 
ing the  descent  into  it  of  any  of  the  abdominal 
viscera  which  ^\'ill  keep  the  walls  of  the  peritoneal 
pouch  apart.  This  may  be  accomplished  by 
an  operation  and  removal  of  the  sac,  or  by 
the  application  of  a  truss.  In  no  case  should 
a  child  be  left  untreated,  for  while  no  doubt  a 
certain  number  may  undergo  a  spontaneous  cure, 
it  is  a  palpable  fact  that  many  do  not,  and  it  is 
impossible  to  foresee  in  which  cases  it  will 
occur. 

The  choice,  then,  has  to  be  made  between 
\\  earing  a  truss  and  performing  an  operation ; 
some  hold  that  all  cases  should  be  submitted 
to  operation,  and  others  that  all  should  wear 
trusses.  Probably  the  truth  lies  somewhere 
between  the  two. 

Treatment  by  Triiss.  It  is  reasonable  to 
believe  that  if  it  is  possible  for  post-natal  closure 
of  the  sac  to  occur,  and  if  an  efficient  truss  is 
applied,  preventing  any  descent  of  the  bowel 
or  omentum  into  the  sac,  a  permanent  cure  may 
result.     This  is  borne  out  by  experience. 

Form  of  Truss.  The  truss  should  be  fashioned 
of  a  light  steel  spring  covered  with  indiarubber, 
and  of  such  a  size  that  the  pad  may  cover  the 
wiiole  length  of  the  inguinal  canal  and  shall  not 
l)ress  upon  any  part  of  the  pubic  bone.  Careful 
measurements  must  be  taken  with  a  tape 
measure  which  passes  well  above  the  buttocks 
behind,  at  the  sides  in  the  groove  between  the 
crests  of  the  ilium  and  the  tips  of  the  great 
trochanters,  and  is  brought  round  in  front  to 
the  upper  margin  of  the  symphysis  pubis.     The 


truss  should  be  worn  day  and  night  and  only 
removed  for  purposes  of  cleanliness.  In  no  case 
should  a  skein  of  wool  be  substituted  for  a  truss, 
for  this  is  quite  useless,  and  indeed  worse  than 
useless,  for  parents  may  be  deluded  into  the 
belief  that  something  is  being  done. 

Length  of  Time  a  Truss  should  he  worn. 
This  is  a  difficult  point  to  decide,  for  without 
dissection  it  is  impossible  to  say  when  a  hernia 
is  cured.  Roughly  speaking,  a  truss  should  be 
worn  for  at  least  a  j^ear  after  all  signs  of 
protrusion  have  disappeared,  and  it  is  safer 
to  allow  two  years. 

Objections  to  wearing  a  truss  are  numerous. 
It  is  irksome  and  adds  considerably  to  the  work 
of  the  nurse ;  trusses  have  constantly  to  be 
renewed,  and  there  is  always  a  possibility 
that  this  treatment  will  not  effect  a  cure 
and  resource  to  operation  eventually  become 
necessary. 

Treatment  by  Operation.  This  is  simple  and 
effective,  and  if  it  were  not  for  the  fact  that 
undoubted  cures  do  accompany  treatment  by 
trusses  and  the  general  unM^illingness  to  subject 
small  infants  to  operation,  it  would  generally 
be  recommended.  The  indications  for  operation 
may  be  stated  as  follows — 

1.  In  all  cases  of  children  over  the  age  of  four, 
unless  there  are  reasons  against  any  form  of 
operation. 

2.  In  all  cases  of  children  below  this  age  in 
which  a  truss  fails  to  retain  the  rupture. 

3.  In  all  cases  of  irredacibility  at  any  age. 
Nature  of  the  Operation.     This  is  exactly  the 

same  as  in  adults,  except  that  it  is  a  little  more 
difficult  on  account  of  the  small  size  and  delicacy 
of  the  parts.  The  sac  is  to  be  dissected  out 
from  the  cord,  the  neck  tied  and  the  stump 
allowed  to  retract.  One  or  two  stitches  should 
be  put  in  uniting  the  internal  oblique  muscle 
over  the  cord  to  Poupart's  ligament.  Some 
surgeons  omit  these  stitches  as  unnecessary; 
it  is  not  wise  to  omit  them,  for  they  make  for 
greater  safety  and  the  time  taken  is  very  little 
longer.  The  skin  is  sewn  up  with  a  fine  con- 
tinuous suture  and  either  left  without  a  dressing 
or  a  collodion  dressing  applied. 

If  the  processus  vaginalis  is  entirely  unclosed 
and  the  proper  tunic  of  the  testis  is  incomplete, 
a  new  tunica  should  be  fashioned  out  of  the 
lower  portion  of  the  sac. 

Hernia  associated  with  Partial  Descent  of  the 
Testis. — This  presents  no  difficulty ;  the  rule  is 
to  treat  the  patient  as  for  the  hernia  and  to 
leave  the  testis  to  look  after  itself.  It  will  very 
likely  descend  later  on. 

In  females  the  radical  operation  is  simpler, 
for  there  is  no  cord  to  be  considered  and  the 
internal  oblique  muscle  can  be  united  to 
Poupart's  ligament  along  the  whole  length  of 
the  canal. 
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Umbilical  Hernia. — This  is  very  common  in 
infants  and  is  generally  noticed  soon  after  birth, 
either  before  or  after  the  fall  of  the  cord.  It  is 
not  dangerous  and  can  almost  always  be  cured 
without  operation.  The  usual  treatment  is 
to  wrap  a  lead  plate  in  a  piece  of  lint  and  to  keep 
it  applied  to  the  umbilicus  with  strips  of 
adhesive  strapping.  This  may  be  sufficient. 
It  is  better  and  cleaner  to  use  a  spring  truss  with 
a  flat  circular  pad.  The  pad  must  not  have  a 
central  conical  eminence,  for  this  tends  only 
to  increase  the  size  of  the  aperture. 

Exomphalos. — Very  rarely  a  child  is  born  with 
a  hernia  which  has  developed  in  intra-uterine 
life,  and  in  which  there  is  a  protrusion  of  the 
abdominal  viscera  actually  into  the  substance 
of  the  umbilical  cord.  In  these  cases  there  is 
danger  of  including  the  bowel  in  the  ligature 
which  ties  the  cord. 

Femoral  Hernia. — This  is  extremely  rare  in 
either  sex  before  the  age  of  puberty.  If  it 
does  occur  it  may  be  treated  either  by  the 
application  of  a  truss  or  by. operation,  but  the 
latter  is  generally  preferable. 

Lumbar  Hernia. — This  is  almost  unknown 
in  children.  Occasionally  in  wasted  and  ill- 
developed  babies  a  swelling  may  be  noticed  in 
the  lumbar  regions  on  crying,  but  it  is  seldom  of 
such  a  size  as  to  call  for  any  treatment. 

G.  E.  G. 

SURGERY  OF  THE  PANCREAS 

The  diseases  of  the  pancreas  which  may 
require  surgical  intervention  are :  cysts  of 
the  pancreas,  inflammatory  affections,  acute, 
sub-acute  and  chronic,  calculus  in  the  pan- 
creatic duct  close  to  its  junction  with  the 
common  bile  duct,  and  localised  malignant 
growths. 

1 .  Cysts  of  the  Pancreas.  —  Cysts  of  the 
pancreas,  which  may  be  either  single  or  multiple, 
usually  the  former,  give  rise  to  the  development 
of  smooth,  rounded  and  elastic  swellings  in  the 
region  of  the  gland,  most  frequently  in  the  tail 
or  portion  of  the  body  adjacent  to  the  spleen. 
These  swellings  generally  increase  sloM-ly  in 
size  and  project  forwards  towards  the  anterior 
abdominal  wall,  first  pushing  the  stomach  in 
front  and  then  projecting  either  above  or  below 
it,  or  below  it  and  towards  the  left.  In  the 
majority  of  cases  the  stomach  is  pushed  upwards 
towards  the  liver,  whilst  the  tumour  projects 
forwards  below  the  greater  curvature  of  the 
stomach  and  between  it  and  the  transverse 
colon.  Less  commonly  the  stomach  is  pushed 
downwards  and  towards  the  left,  the  cyst 
projecting  above  the  lesser  curvature  and  having 
in  front  of  it  the  gastro -hepatic  omentum, 
whilst  in  rare  cases  the  cyst  bores  downwards 
behind  the  transverse  colon  and  appears  as  a 


prominence  below  it.  The  symptoms  caused 
by  cysts  of  the  pancreas  are  often  slight  and 
are  generally  due  to  pressure  upon  either  the 
stomach,  the  branches  of  the  coeliac  plexus,  or 
the  common  bile  duct.  Pain  is  the  usual 
symptom,  located  in  the  lower  portion  of  the 
epigastrium  and  in  the  back,  and  jaundice 
when  the  common  bile  duct  is  pressed  upon. 
Cysts  of  the  pancreas  are  best  treated  by 
exposure  through  an  incision  in  the  anterior 
abdominal  wall  over  the  prominent  portion 
of  the  swelling  formed  by  the  cyst,  evacuation 
of  the  contents  of  the  cyst,  fixation  by  suture  of 
a  portion  of  the  cyst  to  the  margins  of  the 
parietal  opening  and  establishment  of  drainage. 
The  contents  of  the  cyst  consist  of  changed 
pancreatic  secretion,  blood,  cholesterin;  and 
in  the  case  of  hydatid  cysts,  hydatid  fluid, 
daughter  cysts  and  booklets.  The  exudation 
from  the  drainage  aperture  may  cause  irritation 

I  of  the  skin,  owing  to  the  presence  of  pancreatic 
secretion,  whilst  the  fistula  remaining  after 
drainage  often  takes  a  long  time  to  heal.  On 
a  few  occasions  it  has  been  found  feasible  to 
drain  a  pancreatic  cyst  from  the  lumbar  region, 
but  this  route  of  surgical  approach  is  not 
recommended.     When  a  cyst  is  diagnosed  whilst 

I  still  small,  it  may  be  possible  to  extirpate  it  by 
dissection  from  the  bed  of  tissue  in  which  it 
lies.  Drainage  is,  however,  necessary  after- 
wards on  account  of  the  extreme  vascularity 
of  the  pancreatic  tissues  and  the  difficulty  in 
completely  arresting  all  oozing. 

2.  Acute  Pancreatitis.  —  Acute  pancreatitis 
may  be  either  suppurative,  gangrenous  or 
hsemorrhagic.  All  the  cases  are  probably  septic 
in  character,  usually  they  commence  quite 
suddenly  without  any  apparent  cause,  or  they 
occur  in  association  with  a  gallstone  in  the 
common  bile  duct,  or  after  typhoid  fever, 
mumps  or  influenza.  In  two  cases  which  I  have 
recently  had  under  my  observation,  the  strepto- 
coccus pyogenes  was  the  only  organism  found 
in  the  diseased  area.  As  already  stated,  the 
onset  may  be  very  acute,  the  patient  being  seized 
with  acute  abdominal  pain  in  the  upper  portion 
of  the  abdomen  a  little  above  the  level  of  the 
umbilicus,  and  also  often  being  referred  to  the 
lumbar  region.  The  symptoms  may  be  sugges- 
tive of  hepatic  colic,  perforation  of  an  abdominal 
viscus,  or  even  a  severe  attack  of  lumbago. 
One  patient,  whom  I  saw  a  short  time  ago,  was 
seized  with  a  sudden  attack  whilst  walking  in 
the  street ;  this  was  so  severe  that  he  nearly 
fainted.  The  pulse  was  rapid,  the  respiration 
shallow  and  frequent.  On  examination  of  the 
abdomen  this  was  tender  in  the  lower  part 
of  the  epigastrium.  There  was,  however,  no 
rigidity,  only  the  localised  tenderness.  Absence 
of  abdominal  rigidity  appears  to  be  a  constant 
condition  in  acute  cases  of  pancreatitis  during 
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the  earlier  stages,  and  is  of  considerable 
diagnostic  importance.  The  course  of  acute 
pancreatitis  is  generally  progressive  from  bad 
to  worse,  and  often  ends  fatally  unless  surgical 
measures  can  be  carried  out  at  once.  Whenever 
acute  pancreatitis  has  been  diagnosed  as  prob- 
able or  possible,  abdominal  exploration  should 
be  carried  out  without  delay.  The  incision 
should  be  made  above  the  umbilicus  and 
through  the  left  rectus  abdominis  muscle,  or 
through  the  linea  alba.  After  opening  the 
peritoneum  the  nature  of  the  affection  will 
generally  be  confirmed  either  by  the  presence 
of  islands  of  "  fat  necrosis  "  in  the  peritoneum 
of  the  great  omentum,  or  of  the  presence  of 
blood-stained  fluid  in  the  lesser  sac  of  the  peri- 
toneum. In  all  cases  the  lesser  sac  should  be 
opened  below  the  greater  curvature  of  the 
stomach  and  the  anterior  aspect  of  the  pancreas 
laid  open  to  view,  \Vlien  the  seat  of  haemor- 
rhage, suppuration  or  gangrene,  the  anterior 
and  lower  aspect  of  the  gland  should  be  incised— 
in  several  places  when  the  case  is  a  haemorrhagic 
one,  and  in  one  moderately  long  incision  in 
suppurative  and  gangrenous  ones.  The  margins 
of  the  opening  in  the  abdominal  wall  should 
then  be  sutured  to  those  of  the  aperture  in  the 
anterior  part  of  the  great  omentum  and  drainage 
established.  The  prognosis  in  cases  of  acute 
pancreatitis  is  not  good,  but  the  sooner  active 
surgical  measures  can  be  carried  out,  the  greater 
will  be  the  number  of  recoveries.  Some  cases 
of  acute  pancreatitis  are  not  so  severe  as  those 
above  described ;  the  very  acute  sjTnptoms 
subside,  become  subacute  and  an  abscess 
forms.  This  causes  the  development  of  a 
tender,  deeply-seated  swelling  in  the  epigastric 
or  upper  portion  of  the  umbilical  regions, 
accompanied  by  pains  in  the  lumbar  region 
and  probably  jaundice.  The  treatment  to  be 
adopted  is  abdominal  incision,  exposure  of 
the  swelling,  incision  and  evacuation  of  the 
contents,  and  establishment  of  drainage.  The 
prognosis  in  these  cases  is  quite  good,  although 
a  fistula  often  remains  for  a  very  long  time.  In 
both  the  above  classes  of  case  the  course  of  the 
common  bile  duct  ought  always  to  be  examined 
at  the  time  of  operation  in  order  to  search  for 
the  presence  of  one  or  more  gallstones.  When 
detected  they  sliould  be  removed. 

3.  Chronic  Pancreatitis. — Chronic  pancreatitis 
is  often  associated  with  the  presence  of  a  gall- 
stone in  the  lower  portion  of  the  common  bile 
duct,  and  is  due  in  part  to  extension  of  inflam- 
mation from  the  lumen  of  the  bile  duct,  and  also 
to  partial  or  complete  blocking  b}'^  the  calculus 
of  the  terminal  opening  of  tlie  duct  of  the 
pancreas.  Two  forms  of  inflammation  are 
described,  intra-acinar  and  intralobulular.  The 
symptoms  resemble  in  many  respects  those  of 
cholelithiasis  with  arrest  of  a  calculus  in  the 


common  bile  duct.  Jaundice  is  very  often 
present,  and  in  the  severer  forms  the  head 
and  body  of  the  pancreas  become  the  seat  of  a 
hard  slightly  tender  swelling  which  may  be 
mistaken  for  carcinoma  of  this  region.  The 
characteristic  stools  of  pancreatic  disease, 
wasting — generally  rapid — and  pains  in  the  epi- 
gastric region,  in  association  with  a  positive 
Cammidge  reaction,  wfll  usually  enable  the 
surgeon  to  distinguish  between  chronic  pan- 
creatitis and  malignant  disease  of  the  head 
of  the  pancreas.  Concerning  treatment,  the 
biliary  system  should  be  drained  by  chole- 
cystostomy,  and  all  calculi  removed  from  the 
common  bile  duct.  If,  however,  the  gall 
bladder  is  contracted  choledochotomy  should 
be  performed  and  drainage  to  the  surface  of  the 
abdomen  established.  Generally  one  or  another 
of  these  procedures  will  be  effective,  drainage 
going  on  for  a  sufficiently  long  time  to  enable 
the  bile  to  become  aseptic.  In  very  chronic 
cases  it  may  be  necessary  to  provide  for  a  more 
prolonged  period  of  drainage ;  in  these  cases 
cholecystenterostomy  should  be  performed. 
The  results  obtained  are  quite  good. 

4.  Calculus  in  the  Duct  of  the  Pancreas. — Pan- 
creatic calculi  are  not  common,  and  when  met 
with  are  usually  located  in  the  terminal  portion 
of  the  duct  close  to  its  junction  with  the  common 
bile  duct.  The  symptoms  to  which  they  give 
rise  are  in  the  main  those  of  chronic  pan- 
creatitis, but  on  investigation  of  a  skiagram  of 
the  pancreatic  region  a  shadow  will  be  found 
at  the  site  of  the  calculus.  The  treatment  is 
exposure  of  the  head  of  the  pancreas  by  the 
route  already  mentioned,  and  dissection  of  the 
head  of  the  pancreas  from  the  adjacent  portion 
of  the  duodenum,  incision  of  the  duct  and 
extraction  of  the  stone.  Onh*  a  few  cases  of 
this  kind  have  been  recorded. 

5.  Tumours  of  the  Pancreas.  —  Carcinoma  is 
the  most  common  form  of  neoplasm  met  with 
in  connection  with  the  pancreas,  although 
sarcomata  have  been  described.  Usually  the 
seat  of  the  growth  is  the  head  of  the  gland 
in  the  region  of  the  junction  of  the  pancreatic 
and  common  bile  ducts,  less  commonly  in  the 
body  or  the  tail.  When  the  head  is  the  site 
of  the  disease  obstruction  in  the  lumen  of  the 
common  bUe  duct  is  caused,  and  gradually 
increasing  jaundice.  Often  the  onset  of  jaun- 
dice first  brings  the  patient  under  observation. 
Surgery  does  not  hold  out  many  hopes  of  success 
in  cases  where  jaundice  has  developed.  On 
two  occasions  recently  I  have  excised  the  head 
of  the  pancreas  on  account  of  carcinoma,  but 
in  each  case  unsuccessfully.  If  one  is  fortunate 
enough  to  meet  with  an  early  case  in  which  the 
disease  is  localised  to  the  tail  or  the  left  portion 
of  the  body,  an  attempt  should  be  made  to 
excise  it,  the  gland  being  cut  through  some 
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distance  from  the  diseased  area.     These  cases      sionally  been  met  with,  but  they  are  so  rare 
offer  the  best  hopes  of  success.     Non-malignant      that  little  is  known  concerning  them, 
tumours  adenomatous  in  structure  have  occa-  j  H.  J.  W. 


III.— OBSTETRICS   AND   GYNECOLOGY 


HYDATIDIFORM  MOLAR  PREGNANCY 

This  disease  is  a  condition  of  degeneration  of 
the  chorionic  villi  leading  to  the  formation  of 
cysts  in  connection  with  the  placental  site. 
The  primary  seat  of  the  process  lies  in  the 
epithelial  covering  of  the  villi.  Both  layers 
of  cells  actively  proliferate.  The  deeper  zone 
is  composed  of  Langhans'  layer.  On  the  surface 
of  the  villus  the  syncytium  exists  in  varying 
degrees  of  thickness.  This  may  invade  the 
muscular  wall  of  the  uterus  and  even  reach 
the  peritoneal  surface. 

The  villi  as  a  rule  form  masses  of  cysts,  often 
pedunculated  and  branching  from  the  parent 
stem. 

The  vessels  in  the  wall  of  the  villi  undergo 
degeneration  and  can  rarely  be  detected.  The 
contents  of  the  villi  are  serous  fluid.  As  a  rule, 
the  whole  of  the  chorion  is  involved  in  this 
process,  which  commences  in  the  early  weeks  of 
pregnancy,  almost  always  before  the  end  of  the 
third  month.  The  nutrition  of  the  foetus  is 
seriously  interfered  with,  and  death  usually 
takes  place.  In  many  instances  the  embryo 
is  completely  absorbed. 

Etiology.  The  affection  certainly  originates 
primarily  in  the  chorion,  and  is  of  foetal  origin. 
This  is  shown  by  the  occasional  occurrence  of 
a  hydatid  mole,  in  association  with  a  normal 
twin  pregnancy.  Little  is  known  as  to  the 
precise  causes  of  this  disease.  It  occurs  with 
relative  infrequency,  not  oftener  than  about 
once  in  two  thousand  four  hundred  (Williamson) 
pregnancies. 

Symptoms  and  Clinical  History.  The  earliest 
symptom  observed  is  the  disproportionate 
enlargement  of  the  uterus.  This  may  attain 
the  size  of  a  six  months'  gestation  during  the 
third  month  of  the  actual  pregnancy.  This  is 
often  attended  by  severe  reflex  symptoms, 
such  as  vomiting  or  albuminuria  (in  twenty 
per  cent.).  On  palpation  the  uterus  presents 
a  doughy  sensation,  and  it  is  impossible  to 
recognize  the  foetal  limbs;  auscultation  is  also 
negative.  After  a  variable  time  haemorrhage 
occurs  and  may  be  very  free.  This  usually  con- 
tinues until  the  mole  is  expelled  from  the  uterus. 

In  exceptional  instances  cystic  villi  are 
recognized  in  the  uterine  discharge  and  are  of 
diagnostic  importance.  There  is  always  a 
possibility  of  the  villi  invading  the  wall  of  the 
uterus,   even  reaching   the  peritoneal  surface. 


This  produces  symptoms  of  peritonitis  and 
may  terminate  in  rupture  of  the  uterus,  with 
fatal  intraperitoneal  haemorrhage. 

Diagnosis.  This  condition  must  be  distin- 
guished from  abortion,  or  other  forms  of  molar 
gestation.  Its  existence  should  be  suspected 
if  the  size  of  the  uterus  is  much  greater  than 
corresponds  to  the  term  of  pregnancy.  If  this 
is  attended  with  irregular  haemorrhage,  and 
dilatation  of  the  cervix,  the  diagnosis  is  probable. 
Occasionally  it  may  be  possible  to  palpate 
masses  of  cystic  villi  in  the  lower  part  of  the 
cavity  of  the  uterus,  or  cysts  may  be  expelled 
in  the  hsemorrhagic  discharge. 

Prognosis.  Hydatid  mole  is  associated  with 
considerable  risk  to  life,  the  mortality  amount- 
ing to  between  five  and  ten  per  cent.  Haemor- 
rhage may  at  times  be  excessive  and  difficult  to 
control.  There  is  also  an  element  of  risk  of 
perforation  of  the  uterine  wall  by  the  cystic 
villi,  leading  to  fatal  peritonitis.  Infection  of 
the  uterine  contents  may  also  occur,  especially 
if  fragments  are  retained,  resulting  in  a  rapidly 
fatal  issue  from  toxaemia. 

Recent  researches  have  further  demonstrated 
that  in  a  certain  proportion  of  cases  this  affection 
is  followed  by  chorio-epithelioma.  This  will 
be  considered  below. 

Treatment.  Once  the  diagnosis  is  made,  no 
time  should  be  lost  in  evacuating  the  uterus. 
The  cervix  should  be  dilated  under  anaesthesia, 
and  the  contents  of  the  uterus  carefully  and 
completely  removed.  For  this  purpose  the 
finger  may  suffice,  but  a  blunt  curette  is  often 
necessary  to  effect  complete  removal  of  the  mole. 
Special  care  must  be  taken  to  avoid  penetration 
of  the  uterine  wall,  which  is  often  dangerously 
thinned. 

In  all  cases  it  is  important  to  pack  the  uterine 
cavity  thoroughly  with  sterilized  gauze,  as  the 
contractile  power  of  the  organ  is  often  very 
deficient  and  haemorrhage  may  be  profuse. 

The  further  progress  of  each  case  should  be 
i  carefully   supervised   in   view   of   the   possible 
development  of  mahgnant  disease. 

Chorio-Epithelioma  (Deciduoma  Malignum). — 
During  the  last  fifteen  years  it  has  been  ob- 
served that  a  very  malignant  form  of  growth 
occasionally  develops  after  labour  or  abortion, 
which  presents  special  characteristics.  Between 
forty  and  fifty  per  cent,  of  the  cases  hitherto 
published  have  occurred  after  a  hydatid  mole. 

Much    research   has    been   devoted     to    the 
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pathology  of  this  type  of  growth.  It  was  for- 
merly believed  to  be  sarcomatous  in  its  nature 
and  was  termed  "  deciduoma." 

The  researches  of  Marchand  and  others  have 
demonstrated  conclusively  that  it  is  in  reality 
an  epithelioma  of  the  chorion.  Microscopically 
the  tumour  is  seen  to  be  made  up  of  large 
multinucleated  masses  of  protoplasm,  which 
have  been  clearly  traced  to  the  S3aicytium. 

In  addition,  there  are  many  areas  of  epithelial 
cells,  derived  from  Langhans'  layer,  which 
permeate  the  stroma.  Degenerative  changes 
occur  early.  Large  areas  of  haemorrhage,  with 
necrosis,  develop  throughout,  even  in  the  early 
stages.  Metastases  are  very  common,  especi- 
ally in  the  liver,  lungs  and  brain,  also  locally 
in  the  vagina  and  vulva.  They  usually  develop 
along  the  course  of  the  veins. 

Symptoms.  These  are  practically  those  of 
malignant  disease  of  uterus.  They  develop 
often  within  three  to  six  wrecks  after  labour, 
or    a    molar    gestation,    but    may    commence 


as  late  as  six  months  afterw^ards.  Profuse 
haemorrhage  with  foetid  discharge  is  a  character- 
istic feature. 

On  examination  the  uterus  will  be  found 
enlarged,  often  irregular  in  shape,  and  contains 
friable  growth,  breaking  down  very  readily. 
Local  metastases  frequently  occurs  relatively 
early,  wdth  the  general  symptoms  of  cachexia. 
Most  cases  end  fatally  within  a  few^  months. 

Prognosis.  This  must  be  regarded  as  very 
grave,  though  a  few  instances  have  been  re- 
corded in  which,  after  complete  removal  of  the 
uterus  and  appendages  w'hich  were  involved 
in  the  growth,  recovery,  for  a  time  at  any  rate, 
has  ensued. 

Treatment.  If  the  patient  is  seen  in  the 
early  stages  a  radical  operation  for  removal  of 
the  uterus  should  be  performed  wdthout  delay. 
In  early  cases,  with  moderate  enlargement  of 
the  uterus,  the  vaginal  route  may  be  selected, 
but  as  a  rule  it  is  wiser  to  remove  the  uterus 
from  the  abdomen.  A.  W.  W.  L. 


IV.— DISEASES    OF   THE   EYE 


DISEASES   OF   THE   EYELIDS 

The  skin  of  the  eyelids  is  affected  by  many  of 
the  general  skin  diseases  of  the  body. 

Herpes  Ophthalmica,  often  wxongty  called 
herpes  zoster,  is  not  uncommon.  It  generally 
begins  with  neuralgia  of  the  brow  and  eye,  and 
then  a  crop  of  vesicles  appears  on  the  scalp, 
temple  and  upper  eyelid,  the  eruption  following 
the  distribution  of  the  ophthalmic  nerve  or 
division  of  the  fifth  nerve. 

The  disease  may  be  complicated  by  herpes  of 
the  cornea  and  conjunctiva,  and  by  iritis. 
Generally  after  weeks  or  months  the  disease 
comes  to  an  end  and  does  not  recur.  Sodium 
salicylate  is  a  valuable  drug  in  this  complaint. 
Tl  e  affected  area  should  be  powdered  with 
aiistol  or  dermatol  and  lightly  bandaged. 

Eczema. — All  kinds  of  eczema  affect  the  lids, 
some  associated  with  general  eczema,  others 
local  manifestations  in  many  cases  caused  by 
irritating  discharges  from  the  eyes.  Fomenta- 
tions Avith  normal  saline  solution  are  useful  in 
the  acute  cases,  foDowed  by  the  application  of 
compound  calamine  lotion.  Other  forms  are 
best  suited  by  zinc  and  other  ointments. 

The  lids  are  affected  by  syphilis.  A  primary 
sore  is  not  uncommon,  and  tertiary  syphilis 
causes  a  chronic  tarsitis.  The  lids  in  this  latter 
disease  become  greatly  thickened  and  ptosis 
results.     Iodides  in  large  doses  are  beneficial. 

Dermoid  cysts  are  frequently  found  at  the 
outer  angle  of  the  upper  lid.  They  should  be 
carefully  dissected  out,  for  they  may  be  asso- 


ciated with  a  defect  in  the  bones,  and  may  extend 
deeply  into  the  orbit. 

Naevus  is  common  on  the  lids.  Small  nsevi 
can  easily  be  cured  by  treatment  "with  carbon 
dioxide  snow. 

Tumours. — Rodent  ulcer  is  exceedingly  com- 
mon. The  lower  lid  is  more  frequently  affected 
than  the  upper.  The  normal  situation  is  at  the 
inner  angle,  or  on  the  side  of  the  nose.  Small 
rodent  ulcers  can  be  most  satisfactorily  removed 
by  carbon  dioxide  snow.  Larger  tumours 
should  be  excised.  A  margin  of  at  least  a 
quarter  of  an  inch  should  be  given  and  the 
resulting  defect  repaired,  if  necessary',  by  a  plastic 
operation.  In  all  operations  upon  the  lids  and 
in  their  neighbourhood  care  must  be  taken  not 
to  produce  either  ectropion  and  lagophthalmos 
or  entropion.  These  extensive  cases  are  best 
left  to  a  specialist,  but  any  competent  surgeon 
may  use  the  dioxide  snow. 

Xanthelasma. — The  small  yellow  patches 
which  appear  round  the  inner  angles  of  the  lids 
in  elderly  people  can  be  excised,  but  tend  to 
recur.  It  is  said  that  they  can  be  satisfactorily 
removed  by  the  action  of  radium. 

Styes  {Hordeolum). — These  are  due  to  the 
septic  infection  of  a  sebaceous  gland  at  the 
margin  of  the  lid,  generally  with  the  staphylo- 
coccus aureus.  A  small  abscess  forms  round 
a  cOium,  often  causing  great  pain.  If  the  stye 
be  situated  near  the  canthus  the  swelling  of  the 
tissues  blocks  the  lymphatics  from  the  lid  and  so 
causes  oedema,  which  may  sometimes  present  a 
very  alarming  appearance  to  the  inexperienced. 
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The  small  abscess  should  be  incised  from  the  lid 
margin  "«ith  an  old  Graefe  knife  and  a  fomenta- 
tion be  applied.  In  a  few  hours  the  inflammation 
will  subside.  Styes  are  apt  to  be  very  chronic 
and  may  be  multiple.  In  these  cases  "protar- 
golage  "  is  useful.  This  method  is  described 
below  under  blepharitis.  Vaccine  therapy  has 
proved  successful  in  cases  caused  by  staphylo- 
cocci, especially  when  the  styes  were  associated 
^^ith  furunculosis  or  acne. 

Chalazion  or  Meibomian  Cyst.  —  This  very 
common  condition  is  due  to  the  distension  of  a 
Meibomian  gland  with  a  granulomatous  mass. 
It  is  an  adenitis  and  periadenitis  of  the  gland. 
The  process  is  occasionally  acute  {Hordeolum 
internum).  The  swollen  gland  forms  an  external 
swelling  under  the  skin  of  the  lid.  If  the  lid  be 
everted  a  grey  area  will  be  seen.  Sometimes  the 
swelling  bursts  through  this  grey  area  and  a  ; 
granuloma  sprouts  out. 

The  treatment  is  very  simple.  The  lid  is 
everted  and  a  few  crystals  of  cocaine  rubbed  into 
the  grey  area.  The  tarsus  is  now  incised  Avith  a 
small  sharp  knife  and  the  caA^ity  scraped  out 
with  a  small  Volkmann's  spoon. 

Blepharitis.  —  This  very  important  and 
common  disease  is  seen  in  two  chief  forms — 
Blepharitis  squamosa  and  Blepharitis  ulcerosa. 
In  addition  to  these  two  forms,  the  lids  may 
be  inflamed  by  the  extension  of  inflammation 
from  neighbouring  structures.  Thus  in  severe 
angular  conjunctivitis  caused  by  the  diplo- 
bacillus  of  Morax  and  Axenfeld  the  lids  may 
become  chronically  inflamed,  not  only  at  the 
angles,  but  along  the  whole  margin  of  both 
sides.  Fissures  which  are  very  painful  develop 
at  the  canthi.  If  the  diplobacillus  is  found  in 
smears  from  the  secretion,  zinc  salts  must  be 
used — a  lotion  of  zinc  sulphate  (one-quarter 
to  one  per  cent.)  for  the  conjunctiva,  and 
unguentum  zinci  for  the  lid  edges. 

In  blepharitis  squamosa  the  cilia  become 
matted  together  by  dry  scabs.  Wlien  these  are 
removed  the  skin  is  reddened  but  not  ulcerated. 
This  form  of  blepharitis  is  regarded  by  many  as 
a  seborrhoea.  Treatment  is  generally  satis- 
factory, the  scales  must  be  softened  by  a  warm 
three  per  cent,  solution  of  bicarbonate  of  soda 
and  gently  detached  with  cotton  wool ;  the  lid 
edge  is  now  dried  and  an  ointment  of  nitrate  of 
mercury  applied.  (Unguenti  hydrargyri  nitratis 
10  parts,  soft  paraffin  100  parts.)  Any  error 
of  refraction  must  be  corrected  and  general 
hygienic  measures  adopted. 

Blepharitis  tdcerosa  is  a  much  more  serious 
condition.  The  edge  of  the  lid  is  covered  Avith 
small  ulcers,  which  may  coalesce  until  the  whole 
surface  of  the  lid  margin  is  raw,  each  ulcer 
containing  one  or  more  cilia.  The  disease 
is  generally  found  in  neglected  "  strumous  " 
children    living    in    unhygienic    surroundings. 


Staphylococcus  pyogenes  aureus  can  generally 
be  found  in  cultures  inoculated  from  these 
ulcers.  Unless  the  process  be  arrested  the  eye- 
lashes fall  out  and  the  lids  become  deformed. 
Partial  trichiasis  of  the  upper  lid  may  occur, 
while  ectropion  of  the  lower  lid  is  usual  in 
chronic  cases. 

A  severe  case  may  go  on  for  years,  and  may 
require  lifelong  treatment.  General  hygienic 
measures  must  be  adopted,  and  every  care 
taken  to  improve  the  general  health  of  the 
patient.  LocaUy  savonage  with  protargol  (pro- 
targolage),  introduced  by  Darier,  gives  the  best 
results.  The  lid  margins  are  sharply  rubbed 
with  a  pad  of  wool  dipped  in  a  thirty-three  per 
cent,  solution  of  protargol  until  a  lather  forms. 
This  should  be  done  once  a  day  for  about  three 
weeks.  At  the  same  time  a  mild  ointment  such 
as  boracic,  is  smeared  along  the  lids.  As  the 
case  improves  the  savonage  can  be  performed  at 
longer  intervals  and  bicarbonate  of  soda  lotion 
and  nitrate  of  mercury  ointment  used.  Severe 
eczema  of  the  lids  may  be  treated  by  normal 
saline  fomentations.  If  there  is  much  photo- 
phobia, atropine  ointment  (one  per  cent.)  will 
be  indicated.  In  the  presence  of  keratitis  and 
corneal  ulcer  the  eyes  must  be  bandaged,  but 
the  bandage  must  be  changed  and  the  eyes 
washed  out  with  boracic  lotion  every  two  or 
three  hours.  If  the  blepharitis  be  associated 
with  a  muco-purulent  conjunctivitis  this  must 
be  treated  by  instillation  of  thirty-three  per  cent, 
solution  of  protargol  once  a  day  and  five  per 
cent,  solution  three  times  a  day. 

Trachoma. — This  is  a  severe  chronic  inflamma- 
tion of  the  lids  and  cornea  which  appears 
sporadically  in  England.  It  is  endemic  in  the 
far  and  near  East,  in  eastern  Europe  and  in 
Ireland.  In  England  it  is  rare  except  among  the 
alien  population  of  our  great  cities. 

Two  chief  varieties  are  recognized,  the 
papillary  and  the  follicular.  In  most  cases, 
however,  follicles  can  be  detected  in  the  upper 
cul-de-sac,  even  though  they  are  not  present 
elsewhere.  The  disease  is  characterized  by  the 
presence  of  granulations,  which  are  seen  scattered 
over  the  palpebral  conjunctiva  of  both  lids, 
although  the  upper  lid  is  generally  affected  first 
and  most  severely.  These  granulations,  which 
are  in  reality  lymph  follicles,  increase  in  number 
untn  the  whole  upper  lid  is  covered  with  them 
and  the  lower  may  be  similarly  affected.  In 
other  cases  the  follicles  can  only  be  seen  when 
a  double  eversion  of  the  upper  Hd  is  made.  In 
the  East  it  is  quite  usual  to  find  enormous 
hj'pertrophy  of  the  papillae  with  practically  no 
follicles ;  the  everted  Ud  is  very  hypersemic  and 
looks  like  velvet,  and  it  bleeds  easily.  As  the 
disease  progresses  the  follicles  coalesce  and  form 
large  gelatinous  nodules  whose  jelly -Uke  contents 
can   easily   be   expressed.     These   are   seen   in 
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their  highest  development  along  the  orbital 
margin  of  the  tarsus  and  in  the  upper  cul-de-sac. 
The  stage  of  cicatrization  now  follows.  White 
thread-like  bands  can  be  seen  crossing  and  re- 
crossing  the  palpebral  conjunctiva.  This  pro- 
cess continues  until  the  whole  surface  is  a  shining 
hard  contracted  plate  of  fibrous  tissue.  The 
tarsus  becomes  inflamed  and  thickened  and 
ultimately  deformed.  As  a  result  of  these 
changes  the  lids  become  inverted  (entropion) 
and  the  lashes  rub  against  the  eye — trichiasis. 
The  inflammation  round  the  hair  follicles  causes 
some  of  them  to  become  misplaced,  and  in  this 
way  isolated  lashes  may  grow  inwards,  or  even 
a  complete  double  row  may  be  formed — 
distichiasis.  If  contraction  go  further  the  con- 
junctiva shrinks  until  the  eye  becomes  fixed  and 
finally  completely  dry — xerosis.  At  about  the 
time  when  cicatrization  commences,  but  often 
earlier,  the  trachomatous  change  begins  to 
affect  the  cornea.  A  condition  known  as  jpannus 
ensues,  Avhich  is  due  to  an  infiltrating  and 
vascularising  process  under  Bowman's  mem- 
brane. This  generally  commences  from  above 
and  spreads  downwards  until  the  whole  cornea 
may  be  covered.  Occasionally  it  commences 
below  and  spreads  upwards,  and  quite  frequently 
in  the  East  it  begins  both  above  and  below  and 
meets  in  the  middle.  The  horizontal  edge  of 
the  advancing  pannus  may  show  small  pin-head 
areas  which  stain  Avith  fluorescein. 

Etiology.  The  cause  of  trachoma  is  still  a 
matter  of  dispute.  It  is  now  held  that  the 
f-ssential  factor  is  an  infiltration  of  the  tissues 

\ith  plasma  cells;  the  presence  of  lymphoid 
follicles  is  another  striking  feature  in  the 
microscopical  picture.  In  some  of  the  cells 
obtained  by  scraping  the  conjunctiva  in  recent 

rachoma  certain  cell  inclusions  have  been  found. 

These  cell  inclusions  are  also  present  in  some 

ases  of  ophthalmia  neonatorum,  both  gono- 
.occal  and  non-gonococcal,  in  molluscum  con- 
tagiosum,  and  in  several  other  conditions. 
Herzog  believes  the  inclusions  to  be  involution 
forms  of  gonococci — microgonococci.  The  fact 
t  hat  gonococcal,  but  non- venereal,  ophthalmia  is 
enormously  prevalent  in  Palestine  and  Egypt, 
that  it  is  an  eye  disease  pure  and  simple  "and 
t-ntirely  unconnected  with  gonorrhoea,  and  that 
resting  gonococci  can  be  demonstrated  in  winter 
in  eyes  which  are  only  mildly  inflamed,  lends 
some  support  to  Herzog's  theory,  for  the  two 
diseases  trachoma  and  gonococcal  ophthalmia 
are  universally  prevalent  in  these  countries. 

Diagnosis.  This  is  a  matter  of  enormous 
difficulty,  and  the  more  trachoma  one  sees  the 
more  difficult  tlie  problem.  The  disease  has  to 
l)e  distinguished  from  spring  catarrh  and  from 

ither  forms  of  granular  conjunctivitis.  Spring 
ratarrh  is  very  rare  in  England  and  when  once 
seen  should  never  be  confused  with  trachoma, 


but  there  are  many  forms  of  simple  conjunctivitis 
associated  with  follicle  formation  which  so 
exactly  counterfeit  the  picture  of  a  mild  case  of 
trachoma  that  an  absolute  diagnosis  is  often 
iinpossible.  The  presence  of  pannus  greatly 
favours  the  probability  of  trachoma,  but  there 
are  cases  of  so-called  strumous  pannus  with 
follicular  conjunctivitis  which  clear  up  so 
rapidly  and  completely  when  appropriate  treat- 
ment is  initiated  that  the  trachomatous  nature 
of  the  disease  is  rendered  very  irnprobable. 
When  the  suspicious  condition  has  failed  to 
improve  under  treatment,  and  is  obviously 
chronic,  then  we  can  safely  decide  that  we  have 
a  case  of  trachoma.  The  presence  of  cicatricial 
bands  in  the  central  portion  of  the  tarsus  is 
practically  pathognomonic.  In  many  advanced 
cases  there  can  be  no  doubt  of  the  diagnosis; 
in  early  mild  cases  the  diagnosis  of  a  sporadic 
case  in  a  non-trachomatous  district  is  practically 
impossible. 

Treatment.  The  onset  of  trachoma  is  gener- 
ally so  gradual  and  so  devoid  of  symptoms  that 
most  cases  are  fairly  advanced  when  first  seen. 
A  mild  and  perhaps  doubtful  case  should  be 
treated  with  ung.  hydrarg.  oxid.  flav.  one  per 
cent.,  well  massaged  into  the  lids  three  times  a 
day.  The  oxide  must  be  thoroughly  incor- 
porated with  the  vaseline  and  care  must  be 
exercised  that  the  patient  is  taking  no  iodides 
internally,  otherwise  nascent  biniodide  of  mer- 
cury will  be  formed  in  the  tissues  and  great 
irritation  will  ensue.  If  the  lids  do  not  improve 
under  this  treatment  they  should  be  gently 
rubbed  with  an  alum-copper  sulphate  crayon 
(these  are  sold  under  the  name  of  veterinary 
points).  Copper  sulphate  alone  is  too  irritating 
and  is  not  well  borne  for  long.  This  treatment 
must  be  continued  for  months,  the  crayon  being 
passed  up  into  the  fornix,  where  the  chief  focus 
of  the  disease  is  situated.  If  the  case  does  not 
improve  and  there  are  obvious  large  follicles  in 
the  fornix  these  should  be  expressed.  The  lids 
should  be  anaesthetized  by  cocaine  and  adrena- 
lin injection  and  by  the  instillation  of  cocaine 
(codrenine  is  a  good  preparation  to  use),  and 
then  they  are  everted  and  the  tarsus  seized  by 
Cropper's  modification  of  Grady's  forceps  and 
forcibly  squeezed.  The  forceps  are  put  on  high 
in  the  fornix,  pressed  tightly  together  and 
dragged  off.  The  follicles  are  thus  burst  and 
their  contents  expressed.  After  a  few  days 
copper  sulphate  and  yellow  ointment  are  again 
used.  With  patience  and  care  a  cure  may  be 
attained  in  from  one  to  three  years.  We  have 
recently  obtained  gratifying  results  from  the  use 
of  carbon  dioxide  snow  in  these  severe  cases.  It 
is  well  to  examine  films  from  any  secretion  which 
may  be  present  to  detect  a  mixed  infection  with 
diplobacilli  and  Koch-Weeks'  bacilli.  Should 
diplobacilli    be   found    a   zinc   sulphate   lotion 
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should  be  used.  The  Koch- Weeks'  infection 
yields  to  protargol  (thirty  per  cent,  to  thirty- 
five  per  cent.). 

Trachoma  is  contagious,  a  fact  which  has  been 
conclusively  proved  by  experiments  upon  the 
chimpanzee  and  upon  man.  Some  individuals 
appear  to  be  immune,  and  negroes  are  said  not 
to  suffer  from  the  disease.  It  is  necessary  that 
a  patient  with  trachoma  shaU  have  his  own 
towels  and  washing  materials,  and  shall  sleep 
alone.  Affected  children  should  be  sent  to 
special  trachoma  schools. 

Entropion  and  Trichiasis  can  only  be  remedied 
by  an  operation.  Van  Milligen's  and  Snellen's 
are  the  best.     Epilation  is  of  no  value  whatever. 

Follicular  Conjunctivitis. — This  disease  should 
not  be  regarded  as  a  pathological  entity;  the 
German  school  as  a  whole  do  not  recognize  it  as 
such.  A  granular  condition  of  the  lower  lids 
is  normal  in  many  individuals  who  have  been 
exposed  to  any  chronic  irritation  such  as  dust 
and  severe  weather.  It  is  caused  by  the  use  of 
unsterilized  solutions  of  atropine  and  by  infec- 
tion with  the  diplobacillus  and  other  organisms. 
Children  with  dirty  verminous  heads  are  especi- 
ally liable  to  develop  follicular  catarrh.  Occa- 
sionally a  follicular  conjunctivitis  appears  as  an 
epidemic  in  a  school,  but  yields  to  simple  treat- 
ment. Careful  bacteriological  examination 
must  be  made,  and  if  micro-organisms  are  found 
appropriate  measures  must  be  taken  to  destroy 
them.  Thus  if  the  Koch-Weeks'  bacillus  or 
pneumococci  are  present  a  thirty-three  per  cent, 
solution  of  protargol  should  be  instilled  once  a 
day,  and  a  five  per  cent,  solution  three  times. 
Diplobacillary  infection  calls  for  zinc  salts.  A 
solution  of  zinc  sulphate  of  from  one  to  one 
and  a  quarter  per  cent,  strength,  is  most  suit- 
able. If  no  organisms  are  present  yellow  oxide 
of  mercury  ointment  will  in  most  cases  speedily 
cure  the  disease.  General  hygienic  measures 
and  correction  of  errors  of  refraction  must 
never  be  omitted. 

Ptosis. — Any  disease  of  the  lid  which  increases 
its  weight,  such  as  trachoma  or  tumour,  may 
cause  ptosis.  When  the  disease  responds  to 
appropriate  treatment  the  ptosis  tends  to 
recover. 

Ptosis  may  be  a  congenital  disease.  Con- 
genital ptosis  may  be  complete  or  incomplete, 
and,  especially  in  its  partial  form,  is  often 
hereditary.  It  is  generally  bilateral.  The 
groove  under  the  brow  is  absent,  and  any  attempt 
to  raise  the  lids  causes  over-action  of  the 
frontalis  muscle.  Gowers  thinks  it  is  due  to  a 
central  defect.  The  deformity  in  severe  cases 
should  be  remedied  by  operation.  Several 
methods  are  employed,  but  none  are  quite 
satisfactory.  In  no  case  should  the  practitioner 
attempt  to  cure  the  defect  by  removing  a  piece 
of  skin,  if  this  be  done  lagophthalmos  may  result. 


j  Slight  Ptosis  is  caused  by  paralysis  of  the 
sympathetic  nerve  which  innervates  certain 
unstriped   muscle    fibres — Miiller's    muscle,   in 

I  the  lid.     This  form  does  not  call  for  treatment. 

Transient    Reflex    Ptosis    may   be    caused   by 

irritation  of  the  fifth  nerve;  Gowers  records  a 

case  which  followed  the  extraction  of  a  molar 

tooth. 

Hysterical  Ptosis. — This  is  generally  bilateral 
and  is  associated  with  considerable  spasm  of  the 
orbicularis.   There  is  generally  much  over-action 

j  of  the  frontalis,  which,  combined  with  the  ptosis, 
gives  a  typical  clinical  picture.  Other  stigmata 
of  the  disease  will  be  present,  such  as  anaesthesia 

I  of  the  palate  and  patches  of  anaesthesia.  The 
treatment  is  that  of  hysteria. 

Morning  Ptosis. — Certain  individuals,  mostly 
women,  find  it  impossible  to  open  their  eyes  for 

I  some  minutes  after  they  wake,  it  may  be  for 
even  thirty  minutes. 

Paralytic  Ptosis. — ^The  levator  muscle  of  the 
lid  is  innervated  by  the  oculomotor  nerve,  many 
lesions  of  which  cause  ptosis.  The  ptosis  may 
exist  alone,  or  be  associated  with  paralysis  or 
paresis  of  all  or  some  of  the  muscles  supplied 
by  the  third  nerve.  The  usual  syndrome  is 
ptosis,  divergent  strabismus,  and  a  widely 
dilated  inactive  pupil.  The  drooping  of  the 
lid  may  be  complete  or  incomplete.  There  is 
usually  a  conspicuous  over-action  of  the 
frontalis  which  raises  the  brow  above  its  fellow. 
This  lesion  is  usually  nuclear,  especially  if  ptosis 
be  the  sole  symptom.  The  most  frequent  cause 
is  tertiary  syphilis.  Large  doses  of  iodide  of 
potassium,  twenty  to  thirty  grains  three  times 
a  day,  will  generally  effect  a  cure,  but  some 
months  may  elapse  before  it  is  complete.  Not 
infrequently,  as  soon  as  it  is  cured,  ptosis 
appears  in  the  other  side,  and  then  the  original 
eye  may  relapse  again.  Ptosis  as  part  of 
oculomotor  paralysis  may  be  a  symptom  of 
tabes  and  of  insular  sclerosis,  but  it  is  rare  in 
the  latter  disease. 

Lagophthalmos,  or  inability  to  close  the  eye,  is 
generally  the  result  of  indiscreet  operations  upon 
the  lids,  or  of  the  contraction  of  cicatrices.  It 
is  also  a  regular  symptom  of  facial  paralysis. 
In  the  first  case  the  treatment  demands  special 
knowledge,  and  the  defect  can  only  be  remedied 
by  a  carefully  planned  plastic  operation. 
Facial  paralysis  must  be  treated  according  to 
its  cause,  which  is  often  within  the  domain  of 
otology. 

Blepharospasm. — This  condition  is  generally 
but  a  symptom,  associated  with  corneal  ulcer, 
keratitis,  foreign  bodies,  and  with  other  in- 
flammatory conditions  of  the  eye.  It  is  not 
usually  found  in  uncomplicated  conjunctivitis. 
In  some  cases,  however,  in  "  strumous,"  ill- 
nourished  children  no  ocular  lesion  is  present. 
The  child  suffers  from  intense  photophobia  and 
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buries  the  ej^es  in  its  hands.  Such  a  child  may- 
suffer  from  post-aural  eczema,  and  very  fre- 
quently from  a  chronic  rhinitis.  Treatment  at 
home  is  often  unsatisfactory  and  prolonged. 
Good  food,  plenty  of  fresh  air,  and  warm  clothing 
are  necessary.  Cod-liver  oil  and  phosphate  of 
iron  should  be  given  and  atropine  be  instilled 
three  times  a  day.     A  cold  bath  followed  by 


friction  with  a  warm  rough  towel  should  be 
given  daily.  The  child  should  be  plunged 
right  under  the  water  and  then  receive  several 
spinal  douches.  Any  eczema  or  rhinitis  should 
be  treated  in  an  efficient  manner;  adenoids 
and  enlarged  tonsils  should  be  removed.  As 
soon  as  the  child  is  well  enough  he  should  be 
sent  to  a  convalescent  home.  T.  H.   B. 
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Aachex,  treatment  of  syphilis  at, 
1292 

Abortion,  incomplete,  885;  monthly, 
981;  threatening,  855;  tubal,  858; 
unavoidable,  855 

Aboulia,  466 

Abscess,  acute  localised,  598;  alveolar, 
722 ;  anal,  797 ;  cerebral  and  cerebel- 
lar, 1153;  chronic,  602 ;  extra-dural, 
1152;  gonorrhceal-prostatic,  817; 
hepatic,  237 ;  insanity  caused  bj^ 
cerebral,  460;  mammary,  treated 
by  artificial  hypertemia,  1286; 
of  nasal  septum,  1162;  of  the  lung, 
146;  palatal  or  peritonsillar,  1200; 
peri-oesophageal,  746;  perinephric, 
803;  pharyngeal,  1199;  retro- 
pharyngeal, 1199;  retropharjTi- 
geal,  in  scarlatina,  71 ;  splenic,  201 ; 
subphrenic,  226;  subphrenic,  pro- 
ducing pyrexia  only,  227,  441 ; 
tubercular  formation  of,  700;  vul- 
val, 974 

Acarus  scabei,  1263 

Accommodation,  for  sight,  1061 

Acetabulum,  fracture  of  the,  670 

Acetonsemia,  in  peritonitis,  774 

Acetone,  in  diabetes,  2 

Acetonuria,   in   peritonitis,    774 

Achondroplasia,  286,  692 

Achorion  Schoenleinii,  1242 

Achylia  gastrica,  1380 

Acne  rosacese,  1247 

scrofulosorum,  1252 

■ varioliformis,  1247 

vulgaris,  1247 

X-ray  treatment  of,  1312 

Acromegaly,  pituitary  bodv  and,  275, 
692 

Actinomycosis,  41 ;  of  lower  jaw,  725 ; 
of  the  neck,  738;  splenic,  201 

"  Acute  Rickets  "  {see  Scurvy,  341) 

Addison's  disease,  862 

Adenitis,  cervical,  following  scar- 
latina, 71;  following  quinsy,  1200; 
gonorrhoeal,  103;  in  measles,  75; 
syphilitic,  205;  X-ray  treatment 
of  tubercular,  1312 

Adenoids,  1159 

Adenoma,  rectal,  799;  sebaceous,  1229 

Adiposis  dolorosa,  1387 

Aerophagia  ("  air-swallowing  "),  397 

Aerophagy,  1381 

Agnosia,  305 

Air,  disease  treated  by  hot,  1288 ; 
hypersemic  treatment  by  hot  (Bier), 
1287 

Aix-les-Bains,  treatment  of  gout  at, 
1292 

Aix-la-Chapelle  (see  Aachen,  1292) 

Akoria,  1382 

Albuminuria,  in  children,  381 ;  chil- 
dren's cyclic,  382;  in  lardaceous 
disease,  253;  in  nephritis  of  chil- 
dren, 381;  physiological,  243;  of 
pregnancy,  870;  in  scarlatina,  71 


Albumose,  243 

Alcohol,  causing  chronic  arteritis,  183 ; 
dementia  caused  by,  531 ;  diabetes 
produced  by,  1 ;  dipsomania  of,  32, 
37 ;  euphoria  produced  by,  31 ;  habit 
of,  31 ;  injections  of,  for  neuralgia, 
325,  648;  insanity  in  relation  to, 
37,  530;  in  migraine,  324;  poisoning 
by,  31 

Alcoholism,  hypnotism  in  treatment 
of,  1281 

Alkalimeter,  nasal  douching  with 
Schuster's,  645 

Alkaptonuria,  245 

Alopecia,    areata,     1272;    cicatricial 
1272;    congenital,    1272;    ophiasis 
type    of,  and    vaccines    in,    1274 
senile  and  premature,  1271 ;  tropho 
neurotic,       parasitic,     and      toxic 
theories  of,  1273 ;  X-rays  in,  1275 

Alypin  as  a  local  anaesthetic,  536 

Amaurosis,  245  {see  Uraemia) 

Amaurotic  family  idiocy,  293,  334,  391 

Amblyopia,  diabetes  and,  2 ;  in 
diabetes  insipidus,  7;  toxic,  1117 

Amenorrhoea,  causes  of,  917 ;  chlorosis 
and,  192;  electrical  treatment  of, 
1307;  in  puerperal  insanity,  945; 
treatment  by  pituitary  body  ex- 
tract, 275 

Amentia,  515 

Ametropia,   1059 

Amyotonia,  292 

Amyotrophic  lateral  sclerosis,  291 

Anaemia,  electrical  treatment  of,  1307 ; 
from  lead  poisoning,  25;  in  acute 
nephritis,  248 ;  in  Hodgkin's  disease, 
276 ;  in  osteomalacia,  280 ;  massage 
in,  1340;  pernicious  (Addisonian), 
188 ;  pernicious,  in  pregnancy,  878 ; 
secondary,191 ;  splenic,  197 ;  throm- 
bosis, 185;  types  of,  416 

Anaesthesia,  by  open  ether  method, 
553;  difficulties  during,  568;  hyo- 
scine-morphine,  573 ;  hypnotic, 
1279;  local,  by  means  of  electric 
current,  1307 ;  with  cocaine  and 
eucaine,  536 

Anaesthetics,  A.  C.  E.,  563 ;  C.  E.,  563 ; 
ethyl-chloride,  562;  ethyl  chloride 
— ether — chloroform  sequence,  565 ; 
gas  and  ether,  564;  general  con- 
siderations, 535;  importance  of 
isotonicity  in  local,  537 ;  indications 
for  changing,  565;  indications  in 
choice  of,  566;  local,  536 

Analgesia,  by  injections  of  morphine 
and  atropine,  538 ;  by  local  injec- 
tions, 537;  hypnotic,  1279;  in 
children,  537 ;  in  mania,  614 ; 
spinal,  541 

Analgesics,  choice  of  spinal,  542 

Anencephaly,   893 

Aneurysm,  cirsoid  and  anastomotic, 
639;  pathological  (i.e.  true),   639; 
traumatic  (from  sun-shot  wounds), 
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607,  640 ;  varicose,  640 ;  varieties  of, 
184 

Angina,    Ludmg's,    204;    Vincent's, 
1194 

pectoris,  post -influenzal,  85 

Angiocholitis,  suppurative,  239 

Angioma,    simple    (see    Naevi),   624, 
639,  1227 

Anismetropia,  1077 

Ankle,  injuries  about  the,  675; 
tubercle  of  foot  and,  679,  704 

Anorexia,  1382;  in  neurasthenia, 
1383;  in  phthisis,  140 

Anosmia,  obstructive — essential  and 
central,  1186 

Anthrax,  99 

Antrum,  anatomy  of  mastoid,  1135 

Anuria,  due  to  renal  calculus,  260 

Aorta,  aneurysm  of,  184 

Aphakia,  1077 

Aphasia,  303;  in  migraine,  324 

Appendicectomy,  774 

Appendicitis,  774 ;  gastric  pain  caused 
by,  1384 

Appendicostomy,  in  acute  peritonitis, 
774 

Appliances,  mechano  -  therapeutic, 
1336 

Apraxia,  305,  467 

Aprosexia,  1159;  in  enlarged  tonsils, 
741 

Arcachon,  spa  treatment  at,  1290 

Areola,  affections  of  the  mammary,  762 

Arm,  injuries  of  upper,  662 

Arosa,  altitude  and  uses  of,  1290 

Arrhythmia,  181 

Arsenic,  chronic  poisoning  b}-,  26; 
mental  symptoms  caused  by,  532 

Arteries,  acute  inflammation  of,  49; 
diseases  of,  182 

Arterio-sclerosis,  acute  infections  caus- 
ing, 182;  dementia  in  relation  to, 
518;  causing  gastritis,  1385;  effect 
in  blood-pressure  of,  183;  effect  in 
natural  functions,  182;  electrical 
treatment  of,  1307;  general,  183; 
most  important  signs  of,  183 ;  types 
and  symptoms,  183 

Arteritis,  acute  and  chronic,  183; 
causes  of,  182;  clironic,  182;  in 
various  infectious  diseases,  182; 
primary  acute,  182 

Arthralgia,  syphUitic,  694 

Arthritis,  acute  rheumatoid,  99; 
causes  of,  277;  chondro-,  696; 
electrical  treatment  of,  1309; 
gonorrhoeal,  104,  105;  gouty,  and 
the  spais,  1252;  gummatous,  695; 
in  mumps,  83;  localised  or  mon- 
articular, 279;  oral  sepsis  causing, 
1361 ;  pyaemic,  simulating  rheuma- 
tism, 99 ;  rheumatoid,  277 

deformans,  277 

Arthropathy,  syringomyelic,  696; 
tabetic  (i.e.  Charcot's  disease  of 
joints),  696 
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Ascites,  chylous  and  pseudochylous, 
187,  229;  surgery  of,  G42 

Asepsis,  operative,  5^0 

Asphyxia  neonatorum,  livida  and 
pallida,  941 

Assurance  {vee  Life  Insurance),  402 

Astasia-abasia,  282 

Asthenopia,  ciliary,  1123 

Asthma,  139;  bronchial,  1192;  hypno- 
tism and,  1282;  massage  in  bron- 
chial, 1341;  nasal,  1188;  peptic, 
141;  pregnancy  and,  876;  signs 
and  symptoms  of,  139;  spa  treat- 
ment'for,  1293;  thymic,  202 

Astigmatism,   1073 

Asynclitism  (i.e.  Naegele's  obliquity), 
909 

Ataxy,  Friedreich's,  295;  locomotor, 
295 

Ateliosis,  deficiency  in  pituitary  body 
producing,  275 

Atneroma  (see  Arterio-sclerosis) 

Atony,  gastric,  1378 

Atrophy,  chronic  cortical,  460;  pro- 
gressive muscular,  290 ;  progressive 
neural  muscular,  291 

Atropine,  anaesthetic  injections  of,  538 

Aura  in  migraine,  324 

Auricle,  diseases  of  the,  1157;  cervical, 
735 

Auto-intoxication,  cause  of,  40 

Autophonia,  middle-ear  catarrh  with, 
1143 

Azoospermia,  caused  by  X-rays,  25 

Azoturia,  6 

Babinski,  sign  of,  in  Pott's  disease,  710 

T.acillus,  coli  communis  and  typhosus,  ^ 
in  infective  osteomyelitis,  690;  de- 
monstration of  tubercle,  433; 
enteritidis,  in  meat-poisoning,  36;  i 
Koch-Weeks',  in  influenza,  84, 1085 ; 
modes  of  infection  by  tubercle,  107 ; 
Oppler-Boas,  430;  serum  tests  in 
B.  coli  communis  infections,  436; 
suipestific,  in  meat-poisoning,  36; 
the  tubercle,  106;  vaccine  treat- 
ment of  coli  communis  and  typho- 
sus,   439;     whooping    cough,    84; 

Bacteria,  pyelonephritis  due  to,  254 ; 
wound, 136 

Bacteriology  of  gonorrhosa,  101 

Bacteriuria  causing  retention  of 
urine,  811 

Baden-Baden,  treatment  of  gout  at,   ; 
1292 

Bagnoles-de-rOrne,  treatment  of  cir- 
culatory disorders  at,  1292 

Balanitis,  gonorrhoeal,  103 

Bath,  spa  treatment  at,  1292 

l^aths,  in  arthritis  deformans,  280; 
Nauheim,  1301;  various  forms  of, 
1352  [see  Hydropathy) 

Bazin,  disease  of,  1252 

Bed-bug,  1240 

Benzene,  poisoning  by,  30 

Benzol,  poisoning  by,  30 

Biarritz,  spa  treatment  at,  1290 

Bier,  diseases  suitable  for  hyperoemic 
treatment  of,  1284;  first  spinal 
anesthesia  with  cocaine  and  sto- 
vaine  by,  541 ;  hyperajmia  in 
lymphangitis,  640;  h}-pera;mic 
treatment  of,  1283;  hyperoemic 
treatment  of  sprains  by  method  of, 
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Biliousness  in  children,  352 

Bird  mite,  1240 

Birth,  injuries  at,  954 

Bladder,  congenital  affections  of,  808 ; 
foreign  bodies  in,  809;  gunshot 
wounds  of,  608 ;  rupture  of,  809 ; 
supra-pubic  puncture  of,  823 ; 
surgery  of  the,  80S ;  the  "  blocked," 
821;  the  "leaky,"  821;  the  puer- 
peral, 852;    tuberculosis  of,  812 

Blepharitis,  squamous  and  ulcerosa, 
1401 

Blepharospasm,  1403 

Blindness  in  encephalopathy,  26 

Blisters,  application  of,  649;  in 
pericarditis,  166 

Blood,  changes  in  the,  in  lobar  pneu- 
monia, 92;  colour  index  of,  416; 
culture  of  the,  417 ;  histological 
examination  of  the,  414 ;  in  athletes, 
1296;  in  anaemia,  189;  in  carbonic 
acid  gas  poisoning,  29 ;  in  chlorosis, 
193;  in  enteric,  45;  in  gout,  9; 
in  Hodgkin's  disease,  277 ;  in 
leucocytosis,  417;  in  lymphoid 
leukajmia,  196;  in  myeloid  leu- 
kaemia, 195;  in  paratyphoid  fever, 
45;  in  secondary  anaemia,  191; 
red  cells  in,  416;  wliite  cells  in, 
416 

Blood  pressure,  160;  causes  and 
symptoms  of,  183;  high,  162;  in 
reaction  to  arterio-sclerosis,  183; 
low,  164 

Blood  vessels,  surgery  of  the,  637 

Boeck,  sarcoids  of,  1252 

Boils,  1245  (see  Furunculosis,  1132); 
carbuncles  and,  602 :  in  athletes, 
1296;    vestibular,  1174 

Bones,  congenital  syphilis  of,  1230; 
disease  of  cranial,  708;  inflam- 
matory affections  of,  690;  injuries 
of,  655;  in  rickets,  17;  new 
growths  in,  692 ;  secondary  gro\\'ths 
in,  692;  syphilitic  disease  of,  691; 
syphilitic  lesions  of  cartilages  and, 
1230;  treatment  of  fractures  of 
long,  655;  tubercular  disease  of, 
690 

Botryomycosis,  microbic  origin  of, 
1249,  1276 

Botulism,  36 

Bougie,  use  of  oesophageal  endoscopic, 
750 

Bourbon-Lancy,  treatment  of  cardiac 
disorders  at,  1293 

Bradycardia  in  general,  181 

Brain,  basal  ganglia  lesions  of,  301 ; 
concussion  of,  707;  haemorrhage 
in,  305;  hypochondriasis  of,  520; 
localised  abscess  of,  705;  lumbar 
puncture  in  para-syphilitic  affec- 
tions of,  420;  post-mortem  examina- 
tion of,  452;  sclerosis  of,  298; 
sensory  tract  lesions  of,  301 ; 
topical  diagnosis  in  disease  of,  299 ; 
tumours  of  the,  706 

"  Brain-fag,"  638 

Breast,  anatomy  of,  761 ;  cystic 
disease  and  cysts  of,  764 ;  glandular 
enlargement  of,  765 ;  inflammatory 
affections  of  the,  762;  inoperable 
cancer  of,  768;  malformations  of 
the,  762;  malignant  disease  of, 
765;  the  puerperal,  853;  tumours 
of  the,  763-4 


Breathing,  exercises  for  bad  modes  of, 
1357 

Bricous -Biarritz,  brine  baths  at, 
1292 

Brides-les-Bains,  treatment  for  gastro- 
intestinal disorders  at,  1292 

Broca,  auditory  word  centre  of,  303 

Bronchi,  diseases  of,  129;  foreign 
bodies  in,  138;  obstruction  of,  139; 
sputum  from,  422;  tumours  of, 
139 

Bronchiectasis,  134 

Bronchiolectasis,  138 

Bronchioles,  sputum  from,  422 

Bronchitis,  129;  capillary,  131 ;  causes 
of,  in  children,  337 ;  chronic,  132 ; 
fcetid,  134;  in  measles,  75;  in 
rickets,  19;  massage  in  chronic, 
1341;  plastic,  134;  vaccines  in, 
1192 

Broncho-pneumonia,  in  children,  363 ; 
with  measles,  74 

Bronchorrhcea,  134 

Bubo,  643 

Bug,  bed-  and  harvest-,  1240 

Bulimia,  1382 

Buphthalmos  (see  Glaucoma,  infan- 
tile), 1123 

Burns,  of  the  tongue,  728 ;  scalds  and, 
631 

Bursitis,  acute  chronic  non-infective, 
654;  acute  infective,  654;  arti- 
ficial hyperaemia  in  the  treatment 
of,  643 ;    tuberculous,  655 

Buxton,  treatment  for  gout  at,  1292 

Caecum,  hyperplastic  tuberculosis  of, 
222 

Caesarian  section,  922 

Caisson  disease,  23 

Calcaneo-valgus,  68 

Calculus,  pancreatic,  234,  834;  re- 
nal, 803 ;  retention  of  urine  due 
to  vesical.  810;  salivary,  735; 
ureteric,  804 ;   vesical,  811 

Callositas  (corns),  1233 

Canal,  injury  to  auditory,  1131 

Cancer  (see  also  Carcinoma,  Sarcoma) 
following  veroderma  pigmentosum, 
1275;  melanotic,  1275;  the  lym- 
phatics in,  642 

Cannes,  climatic  treatment  at,  1294 

Cancrum  oris,  606  (see  also  Stoma- 
titis) 

Capsule,  lesions  in  the  internal,  300 

Carbon  bisulphide,  insanity  caused  by, 
532 ;  poisoning  by,  29 

dioxide,  poisoning  by,  29 

monoxide,  poisoning  by,  28 

Carbonic  acid  snow,  preparation, 
technique,  and  uses  of,  1322 

Carbuncle,  artificial  hyperaemia  in, 
1286;  electrical  treatment  of,  602, 
1307 

Carcinoma,  electrical  treatment  of, 
1307;  of  breast,  765;  of  tongue, 
730;  X-ray,  24;  X-ray  treatment 
of,  1315 

Caries  (see  Bones,  tubercular  disease 
of),  children's  dental,  348 

Carlsbad,  treatment  of  gastro-intes- 
tinal  troubles  at,  1292 

Cartilage,  congenital  syphilis  in,  1230 ; 
displaced      or      loose      semilunar, 
693-4;    injuries    of    internal   semi 
lunar,  674 
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Cataract,  llOo;  "  black,"  1109;  causes 
of  adult,  1108;  congenital  or  infan- 
tile, 1109;  coralliform  and  spindle, 
1106;  Doyne's  discoid,  1107;  ergot- 
ism, tetany   and   convulsions   pro- 
ducing, 1109;  heredity  in  lamellar, 
1106;    morgagnian,    1109;   myopia 
associated  with,  1109;  nuclear  and 
lamellar,   1106;   occupation,    1109; 
pyramidal,  1106;  senile,  1109 
Catarrh,     acute     middle-ear,     1143; 
chronic    gastric,    209;     dry,    134; 
rickets  and  chronic  intestinal,  17 
Catheterization  of  middle  ear,  1137 
Cauterets,    treatment    of    respiratory 

disorders  at,  1292 
Caux,  treatment  at,  1296 
Cellulitis,    artificial    hyperaemia    for, 
1284;    diffuse,    598;    massage    in 
clironic,  1342;    pelvic,  1025 
Centrum  semiovale,  lesions  in  the,  300 
Cerebellum,  lesions  of  the,  303 
Cerebro-spinal    fever,    with    pyrexia 

the  only  symptom  in,  443 
Certificates,  medical,  446 
Cervix,  carcinoma  of,  in  pregnancy, 
873;   imperforate,    965;   laceration 
and  various  abnormalities  of,  1012; 
repairs  of  lacerated,  928 
Chalazion  (Meibomian  cyst),  1401 
Chancre,     614;     extragenital,     615: 

redux,  615 
Chest,  surgery  of  the,  758 
Chicken-pox,  68 

Chilblains,  650,   1233  {see  Erythema 
pernio);    electrical    treatment    of, 
1307 
Childbirth,  insanity  of,  943;  statistics 

at  Bethlem  of  insanity  of,  943 
Childhood  {see  Children) 
Children,    acute    rheumatic    myocar- 
ditis in,  372;  aortic  lesions  in,  373; 
constipation   in,    348;    convulsions 
in,  1386;  curd  indigestion  in,  338; 
dental  caries  in,  348;  disorders  of 
speech  in,   393 ;   enuresis   of,    392 ; 
fever  in,  353,  371;  functional  ner- 
vous disorders   of,  385;  granulosis 
rubra  nasi  of,  1249 ;  hernia  in,  1395; 
inherited  syphilis  in,  400 ;  intestinal 
worms   in,    354;    malignant    endo- 
carditis in,  373;  marasmus  in,  343; 
morbid  habits  in,  397;  middle  ear 
disease  in,  1144;  mitral  stenosis  in, 
373;    mongols,    384;    nephritis    in, 
377;  pneumonia  in,  363,  366;  rheu- 
matic   fever    in,    370;    rheumatic 
pericarditis  in,  373 ;  rheumatism  in, 
370;    right   heart-disease   in,    372; 
sleeplessness   of,    395 ;   tachycardia 
and  bradycardia  in,  373 ;  tubercular 
meningitis  in,  362;  tuberculosis  in, 
358;    urinary    disorders    in,    381; 
valvular  disease  in,  372 
Chloral,  dementia  caused  by,  532 
Chlorine,  poisoning  by,  30 
Chlorodyne,  insanity  caused  by,  532 
Chloroform,  anaesthesia  by,  556;  in- 
sanity caused  by,  532 
Chlorosis  {see  also  Anaemia) ;   amenor- 
rhcea  in,  192;  peculiar  to  females, 
192;   gastric    symptoms  in,    1385; 
relation  to  genitals,  192;  the  blood 
in,  193 
Cholecystitis,  with  pjTcxia  only,  441 
Choledochotomy,  794 


Cholelithiasis,  239,  791 
Cholera,  serum  test  in,  436 
Chondromata,  623 
Chordoma,  622 

Chorea,  375;  difEerential  diagnosis 
from  tics,  387 ;  electrical  treatment 
of,  1307 ;  gravidarum,  877 ;  Hunt- 
ingdon's, 319,  460;  hypnotic  treat- 
ment of,  1282;  in  rheumatic  fever, 
98;  latent,  376;  massage  in,  1344; 
Morvan's  fibrillary,  397 ;  pregnancy 
and,  877;  residual,  376;  Syden- 
ham's, 319 
Chorio-epithelioma  (deciduoma  maUg- 

num),  1399 
Choroid,  diseases  of  the,  1 103 ;  miliary 
tuberculosis  of  the,  1 103 ;  ruptures 
of  the,  1103;  senile  degeneration  of 
the,  1103 
Choroiditis,    disseminated,    1103;    in 
diabetes  and  Bright's  disease,  1103 ; 
myopia  a  cause  of,  1103 
Chylopericardium,  187 
Chyiothorax,  153,  187 
Chyluria,  187,  244 
Ciliary  body,  diseases  of  the,  1098 
Circulation,    spa   treatment    for    dis- 
orders of  the,  1293 
Circumcision  in  infants,  953 
Cirrhosis,  gastritis  in  hepatic,  1384 
Clavicle,  fractures  of,  662 
Cleidotomy,  927 
Climacteric  {see  Menopause),  958 
Climate,  differences  in  English,  1288 
Climatology,  1288 

Clitoris,  carcinoma  of,  977 ;    elephan- 
tiasis of,  976 
Club-foot,  681 
Club-hand,  679 
Coal  gas,  poisoning  by,  29 
Cocaine,  anaesthesia  by,  536;  halluci- 
nations caused  by,  531 
Cocainism,  chronic,  34 
Coccyx,  fracture  of  the,  671 
Cold,  effects  of,  22 ;  induciug  delirium, 

22 
Colds,  vaccine  treatment  for,  1191 
Colic,  infantile,  343 
Colitis,    acute    and    catarrhal,    219; 
electrical  treatment  of,  1310;  muco- 
membranous,      220 ;      tuberculous, 
222;  ulcerative,  parietal,  221 
Colon,  the  "  Greedy,"  216;  intestinal 
obstruction  from  idiopathic  dilata- 
tion of,  1394 
Coloptosis  {see  Visceroptosis),  229 
Colotomy,  800 
Combustion  products,  poisoning  by, 

29 
Conception,  retained  products  of,  940 
Condylomata,  in  external  ear,  1133; 

of  larynx,  1208 
Congestion,     tuberculous     affections 

treated  by  passive,  1287 
Conjunctivitis,  varieties  of,  1084— 1093 

follicular,  1403 
Constipation,    215;     causes   of,    215 
during  the  menopause,  1054 ;    elec 
trical    treatment    of,    1054,    1307 
hypnotic   treatment   of,    1282;     in 
children,  348 ;  in  lead  poisoning,  25 
in  pregnancy,  389;   in  rickets,  17 
Contracture,    Volkmann's    ischiemic, 

653,  681 ; 
Contrexeville,     treatment     of     renal 
disease  at,  1294 


Convulsions,   a  symptom  of  rickets, 
17;  in   children,  366,  387;  in  epi- 
lepsy, 1387  ;  in  spasmophilia,  1387 
Coprolalia  in  tic,  387 

Cord,  diseases  of  the  spermatic, 
828 ;  diseases  of  spinal,  709 ;  lumbar 
puncture  of,  in  parasyphUitic  affec- 
tions of,  420;  post-mortem  ex- 
amination of  spinal,  453 ;  subacute 
combined  degeneration  of  the 
spinal,  294 

Cornea,  diseases  of  the,  1094 ;  herpes 
of  the,  1097 ;  opacities  of  the,  1095 ; 
ulcer  of  the,  1096 

Corns,  650;  electrical  treatment  of, 
1307 

Coroner's  court,  449 

Corpora  quadrigemina,  lesions  of  the, 
303; 

Coryza,  acute,  cultures  in,  426 

Court,  coroner's,  449 

Coxa  vara,  687,  698 

Craniotabes,  in  syphilis  and  rickets, 
18 

Craniotomy,  925 

Craw-craw,  1240 

Cretinism,  263,  523 

Criminal  responsibility,  505 

Crises,  tabetic  gastric,  1384 

Croup  {see  also  Membranous  laryn- 
gitis), 1206 ;  various  forms  of,  35'3 

Crus  cerebri,  lesions  of  the,  302 

Cryotherapy,  1321 

Cups,  Klapp's  suction,  1285 

Cyclitis,  199;  sero-plastic  irido-,  119 
{see  Serous  iritis) 

Cycloplegics,  1083 

Cyclophoria,  1080 

Cystinuria,  245 

Cystitis,  female,  1033:  gonorrhceal, 
103;  pyelonephritis  from,  254;  re- 
tention of  urine  caused  by,  811 

Cystocele,  984 

Cysts,  Bartholin's,  975;  broad-hga- 
ment,  1026;  chylous,  187;  dental, 
722;  dermoid  andthyreo-glossal,  of 
tongue,  730;  dermoid,  of  face,  715; 
epoophoronic,  1026 ;  kidney,  808 ; 
mammary,  764;  Meibomian  or 
chalazion,  1401;  orbital,  718; 
pancreatic,  234;  parovarian,  1026; 
peritoneal,  228-9 ;  peritoneal 
dermoid,  229;  sebaceous,  651; 
serous,  haemorrhagic  and  dermoid, 
of  spleen,  201 ;  thyreo-glossal,  of 
the  neck,  736 ;  tubal,  1026 ;  vulval, 
975 

Dacryoadenitis,  1128 

Dacyrops,  1129 

Darier-Roussy,  sarcoids  of,  1252 

Davos,  treatment  and  altitude  of, 
1290 

Deaf,  oral  method  of  teaching  the, 
1366 

Deafness,  electrical  treatment  of. 
1308;  modes  of  examination  for, 
1135;  oral  method  of  dealing  with , 
1366;  throat  {see  Chronic  catarrh 
of  middle  ear,  1137);  tuning-fork 
tests,  1136;  various  forms  of 
internal-ear,  1154 

Debility,  electrical  treatment  of,  1308 

Deciduoma  maUgnum  {see  Chorio- 
epithelioma),  1394 

Defamation,  definition  of,  444 
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Deformities,  due  to  rickets,  18 ; 
Dupuytren's  contraction,  680; 
massage  for,  1343;  of  lower  ex- 
tremities— foot,  knee  and  hip,  681 ; 
of  upper  extremities,  G79;  peculiar 
to  different  fractures,  GGl ; 

Degeneration,  red  or  carneous,  873 ; 
reaction  of,  130G 

Delirium,  acute,  485;  excited,  489; 
in  encephaloiiathy,  9,  26;  in  peri- 
carditis, 166;  low  muttering,  490 

tremens,  37,  485,  490,  531 

Dementia,  alcoholic,  531 ;  arterio- 
sclerotic, 518;  chronic  alcoholic, 
486;  different  forms  of,  516;  hebe- 
phrenic, katatonic  and  paranoid, 
479 ;  para-  and  meta-syphilitic,  518 ; 
partial,  518;  primarj%  517;  second- 
ary, 517;  senile,  525;  syphilis  in 
relation  to,  518 

prsecox,  479,  515,  519 

Dentistry,  medical  practice  and,  1358 

Dermatitis,  artefacta,  1235;  due  to 
animal  parasites,  1236;  from  local 
irritation,  1232;  gangrenosa  in- 
fantum, 1249;  microbic  origin  of, 
1248;  professional  and  trade,  1235; 
radium,  1235;  X-ray,  1234 

herpetiformis    (Hydroa),     12C5, 

1269 

hiemalis  (Duhring),  1233 


Dermatoses,  1051 ;  at  puberty,  1042 

Diabetes,  electrical  treatment  of,  1308 : 
massage  in,  134 

Diaphragm,  downward  displacement 
of,  230 

Diaphysis  in  rickets,  18 

Diarrhoea,  Addison's  disease  and,  262 ; 
in  children,  350;  in  rickets,  17,  218 

Diathermy,  a  form  of  high-frequency 
current  called,  1306 

Diet,  in  heart-strain,  1299;  in  rheu- 
matic fever,  99 ;   in  training,  1295 

dietetics,  1270 

Dilatation,  cardiac.  175 

IJiphtheria,  78;  conjunctival,  cutane- 
ous, 79 ;  faucial,  78, 426 ;  laryngeal, 
tracheal  and  bronchial,  78;  nasal, 
78,426;  scarlatina  and,  71 ;  vulval, 
79 

iJiplococcus  intracellularis,  of  Weich- 
selbaum,  86 

IJipsomania,  38,  486 

Disease,  fourth  (er3rthema  infec- 
tiosum),  77 ;  Gaertncr  bacillus, 
436;  Ilirschfiprung's.  1394;  larda- 
ceous,  253:  .Mikulicz's,  207;  MU- 
roy's,  285;  ilorton's,  683;  Parkin- 
son's, 318;  Pott's,  790;  Quincke's, 
285 ;  Raynaud's,  283 ;  Reichmann's, 
1380 ;  Sarcoiliac,  702 ;  Still's,  204 : 
Thomson's,  282;    Winckell's,  356 

Dislocations,  massage  after,  1341; 
traumatic,  G60 

Distichiasis,  1402 

Distrophies,  types  of  progressive 
muscular,  292 

Diverticula,  cesophageal,  743 ;  pharyn- 
geal, 743 

Diverticulitis,  787 

Doyne,  discoid  cataract  of,  1 107 

Dressings,  choice  and  preparation  of, 
for  operations,  590 

Droitwich,  brine  baths  at,  1292 

Drowning,  post-mortem  examination 
after.  454 


Dubois,  suggestion  methods  of,  1280 

Duct,  acute  catarrh  of  the  bile,  238; 
cancer  of  the  bile,  239,  795 ;  diseases 
of  the  bile,  235;  diseases  of  the 
thoracic,  187 ;  wound  of  parotid 
(Stenson's),  733 

Duodeno-choledocholithotomy,  794 

Dupuytren,  contraction  of,  680; 
electric  treatment  of  contraction  of, 
1309 

Dust,  as  a  septic  agent,  142 

Dyschezia,  216;  association  with 
visceroptosis,  218 

Dyspareunia,  984 

Dysphagia,  in  malignant  disease  of 
the  gullet,  748;  in  cesophageal 
spasm,  746;    in  quins j',  1200 

Dysphonia  spatica  (see  Phonic  spasm), 
1210 

Dysmenorrhoea,  colicky,  980;  con- 
gestive, 980;  due  to  expulsion 
of  exfoliated  endometrium,  981 ; 
electrical  treatment  of,  1308; 
hj-pnotic  treatment  of,  1281 ;  mem- 
branous, 979;  spasmodic,  980; 
symptoms,  etc.,  of  978 

Ear,  acute  inflammation  of  middle, 
1 143 ;  acute  suppuration  of  middle, 
1145;  affections  of,  at  puberty, 
1040;  anatomy  and  examination 
of  the  middle,  1135;  catheterization 
of,  1137;  chronic  attic  suppuration 
of,  1 147  ;  chronic  catarrh  of  middle, 
1137;  chronic  suppuration  of 
middle,  1146;  diseases  of  external, 
1131;  diseases  of  internal,  1154; 
diseases  of  the,  1131;  inflation  of 
middle,  1136;  indications  for  and 
dangers  of  complete  mastoid  opera- 
tion, 1151 ;  stenosis  of  external,  1133 

Echolalia,  in  dementia  praecox,  482 ; 
in  primary  dementia,  517 

Echopraxia,  in  dementia  prascox, 
482;    in  primary  dementia,  545 

Eclampsia,  in  encephalopathy,  26; 
in  pregnancy,  866 

Ectothrix,  variety  of  ringworm  known 
as,  1241 

Eczema,  acute,  1253;  chronic,  1256; 
definition  of,  1253;  from  irritants, 
1254;  hypnotism  and,  1282;  infan- 
tUe,  1257;  microbic,  1254;  occupa- 
tion or  trade,  1254;  of  the  external 
auditory  meatus,  1132  ;  of  the 
eyelids,  1396, 1400  ;  parasitic,  1254 ; 
solare,  1254;  X-ray  treatment  of, 
1313 

Effusion,  pleural,  424,  758;  encj^sted 
pleuritic,  150 

Elbow,  dislocation  of,  666;  "  pulled," 
667 

Electricity,  diseases  benefited  by, 
1307-1311;  galvanic,  faradic  and 
sinusoidal,  1304 ;  high-frequency, 
1305;   ionization,  1304 

Electrolysis,  for  na;vi,  639 

Electro-therapeutics,  1303;  diseases 
benefiting  by,  1307 

Elephantiasis,  651 ;  of  female  genitals, 
976 

arabum,  641 

Emmetropia,  1059 

Emphysema,  143;  exercises  for, 
1333;  massage  in,  1341;  media- 
stinal, 158 


Empyema,  154;  as  a  complication 
in  pneumonia,  93;  broncho-pneu- 
monia diagnosed  from,  142,  369; 
in  children,  369;  influenzal,  85; 
localised,  759;    treatment  of,  152 

Ems,  respiratory  disorders,  treatment 
at,  1293 

Encephalitis,  acute,  308;  acute 
haemorrhagic,  309 

Encephalopathy,      symptoms      from 
I        lead-poisoning,  26 

Endarteritis,  insanity  caused  by 
syphilitic,  459 

Endocarditis,  a  complication  of  lobar 
pneumonia,  93;   acute  simple,  170 
chronic   sclerosing,    179;    in   rheu 
matic  fever,  98;    in  scarlatina,  71 
malignant  or  ulcerative,   171,   178, 
373 

Endometritis,  acute,  995;  chronic, 
996;  decidual,  855;  electrical 
treatment  of,  1308;    senile,  962 

Endothrix,  variety  of  ringworm 
known  as,  1241 

Enophthalmos  (a  symptom  of 
Horner's  syndi'ome),  1130 

Enteritis,  in  measles,  375;  massage 
in  chronic,  1341 ;    tuberculous,  222 

Enteroptosis  (see  Visceroptosis),  229 

Enterospasm,  constipation  due  to, 
216 

Entropion,  1433;  trachoma  causing, 
1398 

Enuresis,  392;  nocturna,  1032 

EosinophUia,  in  asthma,  417;  in  cer- 
tain skin  diseases,  417;  in  parasitic 
diseases,  417 

Ephelis  ab  igne,  1233  {see  also  Burns 
and  scalds),  1234 

Epidermis,  thickenings  of  the,  650 

Epidermolysis  bullosa,  1269 

Epidermoph\i:on  inguinale,  1244 

Epididymitis,  gonorrhceal,  103;  pas- 
sive congestion  in  tuberculosis,  1287 

Epididj'mo-orcliitis  (see  Orchitis),  824 

Epigastrium,  herniae  of,  779 

Epilepsy,    associated    with   migraine, 
324;    convulsions  in,    1387;  grand 
mal,  320;  insanity  in  relation  to, 
j        1388 ;  Jacksonian,  321 ;  larval,  320 ; 
petit  mal,  320 

Epiphyses,  in  rickets,  18 

Epiphysitis,  acute  syphilitic,  692 

Episcleritis,  1094 

-fugax,  1094 

Epispadias,  varieties  of,  832 

Epistaxis,  early  sj^mptom  in  pneu- 
monia of  children,  366;  from  nasal 
septum,  1164;  in  typhoid  fever, 
148 ;  rhinitis  sicca  and,  1172 

Epithelioma,  caused  by  administra- 
tion of  arsenic,  1258;  chorionic, 
960;  classification,  of  627;  of  ex- 
ternal ear,  1133;  of  gullet,  748;  of 
jaw,  774;  of  skin,  1276;  X-ray 
treatment  of,  1315 

Epulis,  723 

Equino-varus  {see  Club-foot),  681 

Ergot,  its  use  in  menorrhagia,  963 ; 
its  use  in  post-partum  haemorrhage, 
914;  poisoning  by,  35 

Ergotism,  35 

Eruptions  {see  also  "  Rashes  "),  due 
to  animal  parasites,  1236;  poly- 
morphic, scarlatiniform  and  mor- 
billiform,    1260;     vaccinal.     1261; 
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vaccine  and  drug,  1259 ;  varieties  of, 

and  drugs  causing,  1259 
Erysipelas,  88 ;    artificial  hyperemia 

in,  600,  1284;  phlegmonous,  88 
Erythema,  as  a  symptom  of  syphilitic 

larynx,    1208;   in  rheumatic   fever, 

98;  napkin,  1232;  solar,  1233 
induratum     (Bazin's      disease) ; 

1252 

infectiosum,  77 

pernio,  1233 


Erythemata  {see  Rashes),  1257 

Erythrsemia,  splenic,  201 ;  Bazin's 
disease,  1252 

Erythrasma,  1244 

Erythromelalgia,  285 

Erj'thropenia,  416 

Esdaile,  hypnotism  in  major  opera- 
tions used  bv,  1282 

Esophorin,  1080 

Ether,  administration  of  closed,  550; 
advantages  and  disadvantages  of, 
554 ;  after-effects  of,  553 ;  anaesthesia 
by  open,  553 ;  contra-indication  to 
use  of,  552;  drinking  habit,  34;  in 
heatstroke,  22 ;  insanity  caused  by, 
532 

Eucaine,  anaesthesia  with,  536 

Eustachian  tube,  anatomy  of,  1135 

Evian,  treatment  of  renal  complaints 
at,  1294 

Evidence,  medico-legal,  444 

Evisceration,  of  foetus,  927 

Examination,  Medical,  Life  Insurance. 
404 

Exercises,  after  confinement,  1331 ;  in 
emphysema,  1333;  in  empyema, 
1333;  in  relation  to  medicine,  1324; 
in  training,  1295;  respiratory,  in 
phthisis,  1333 ;  soldier's  physical, 
1345;  spinal  curvature  and,  1326; 
Zander's  1337 

Exophoria,  1080 

Exophthalmic  goitre,  pituitary  body 
extract  in,  275;  X-ray  treatment 
of,  1308 

Extra  systoles,  significance  of,  181 

Eye,  affections  of,  at  puberty,  1042; 
diabetes  and  diseases  of  the,  3; 
disease  of  lens  of,  1105;  general 
optics,  1057 ;  in  acute  nephritis, 
248;  spectra  in  migraine,  324; 
syphilitic  lesions  of,  1230 

Eyelids,  various  diseases  of  the,  1396 

Eyestrain,  1078 

Face,  dermoids  of,  715;  erysipelas  of, 
715;  hemiatrophy  of,  caused  by 
permanent  wry  neck,  737  ;  lupus  of, 
715;  meningoceles  of,  715;  moles 
of,  715;  nsevi  of,  715;  oedema  of, 
716;  tubercle  of,  715;  tumours  of, 
715 

Faeces,  examination  of,  432 :  intes- 
tinal obstruction  caused  by  im- 
pacted, 1391 

Favus,  Quinckeanum,  1242;  general 
description  of,  1242 ;  of  beard  and 
nails,1243  ;  X-ray  treatment  of,1313 

Feeble-mindedness,  462 

Femur,  fractures  about  head  of,  671 

Fever,  cerebro-spinal,  443;  ephemeral 
or  indeterminate,  126;  exhaustion, 
127 ;  famine,  49 ;  foot  and  mouth, 
128;  gastro-intestinal,  127;  glandu- 
lar, 127,  203;  hay,  1187;  in  acute 

45 


fibrinous  pericarditis,  165;  in 
appendicitis,  775 ;  in  children,  98 ; 
in  infancy  and  childhood,  354;  in 
pericarditis  with  effusion,  166;  in 
pulmonary  tuberculosis,  109;  lar- 
val or  abortive,  127;  Malta,  127, 
436,  443 ;  miliary  or  sweating,  128 ; 
nervous,  443 ;  paratjrphoid,  45,  436 ; 
puerperal,  934 ;  rat-bite,  129,  443 ; 
relapsing,  49 ;  rheumatic,  97 ;  serum 
test  in  Malta,  436 ;  sewer-gas,  127 ; 
simple  continued,  127;  "spotted" 
289;  typhoid,  41,  443;  typhus,  48; 
vaccines  in,  1192;  Weil's  (acute 
infective  jaimdice),  128;  without 
any  other  physical  signs,  441 ; 
yellow,  primary  acute  arteritis  in, 
182 

Fibroids,  uterine,  complications  inci- 
dent to,  1004 

Fibrolysin,  in  cancer,  768;  injection 
of,  for  sprains,  660 

Fibromata,  623,  1276;  of  uterus,  in 
pregnancy,  873 

Fingers,  congenital  contraction  of, 
680;  mallet,  681 ;  trigger,  681 

Finsen  rays,  action  on  nasal  lupus, 
1174 

Fissure,  anal,  797 

Fistula,  anal,  797 ;  caused  by  rupture 
of  thyreo-glossal  cyst,736 ;  electrical 
treatment  of,  1308 ;  electrolysis  for 
para-urethral,  102 ;  lateral,  of  neck, 
736 ;  para  urethral,  102 ;  vesical, 
1032 

Flat-foot,  massage  for,  686,  1343 

Flatulence,  intestinal,  218,  1381 ;  in 
children,  343 

Flea,  1240 

Flexibilitas  cerea,  occurring  in  de- 
mentia, 517 

Fluid,  examination  of  pleural,  424; 
examination  of  spinal,  421 

Folliculitis,  agminate,  1244 

Fontenelle,  size  of,  and  late  closure 
in,  rickets,  18 

Forceps,  indications  for  applying  mid- 
wifery, 917 

Forel,  therapeutic  uses  of,  1280 

Food,  and  dietetics,  1370;  infants', 
945 ;  infants'  artificial,  339 ;  poison- 
ing by,  35,  36 

Foot,  injuries  to,  678;  paralytic 
deformities  of,  685;  tubercle  of, 
679. 

Formulae,  for  an  isotonic  local  anaes- 
thetic, 155 

Fractures,  Colles's,  668;  complica- 
tions of,  656;  greenstick  rickety, 
18;  gunshot,  607;  in  the  neigh- 
bourhood of  joints,  661 ;  massage 
in,  658,  1341;  Pott's,  677;  repair 
of,  656 ;  varieties  of,  655  i 

Franzensbad,  the    "  ladies'    spa  "  of,    j 
1294  I 

Freud,  on  thumb-sucking  in  children,    j 
398;  psycho-analysis  of,  128,  502 

Freund,  operation  of,  759  | 

Friction,  pleuro-pericardial,  165  j 

Friedreich,  ataxy  of,  295 
Frost-bite,  1233  } 

Furunculosis,  differential  diagnosis 
from  acute  mastoiditis,  1148;  in 
external  auditory  meatus,  1132; 
resulting  from  middle-ear  disease, 
1146  i 


Gaertner  baciUus  disease,  serum  test 
in,  436 

Gall  bladder,  cancer  of,  239;  chronic 
catarrhal  angiocholitis,  239;  dis- 
eases of  the,  238,  788 ;  suppurative 
angiocholitis  of,  239 

Gallstones,  obstruction  caused  by 
impacted,  1394 

Ganglia,  lesions  in  the  cerebral 
basal,  301 

Gangrene,  604;  diabetic,  605;  dry, 
senile,  604 ;  ergot,  frost-bite,  moist, 
symmetrical,  traumatic,  605;  hos- 
pital, 606;  in  diabetes,  3 

Gastrica  achylia,  209 

Gas,  anaesthesia  by  oxygen  and  NOo, 
549;  anaesthetic  administration  of 
nitrous  oxide,  546;  indications  and 
extra  indications  for  administration 
of,  549 ;  poisoning  by  acetylene,  30 ; 
poisoning  by  carbon  bisulphide, 
29;  poisoning  by  carbonic  oxide, 
29;  poisoning  by  coal,  29;  poison- 
ing by  nitrogen  monoxide,  30; 
poisoning  by  sulphuretted  hydro- 
gen, 29;  "  to-and-fro  "  method  of 
administration  of,  547 

Gastritis,  acute  catarrhal,  208;  acute 
phlegmonous,  208;  acute  suppura- 
tive, 208 ;  chronic,  208 ;  massage 
in  chronic,  1341 

Gastro-enteritis,  in  pneumonia  of 
children,  368 

Gastroptosis,  {see  Visceroptosis),  230 

Gastrotaxis,  214 

Genitals,  affections  of  the  male, 
824 

Genu,  valgum,  varum,  recurvatum, 
due  to  rickets,  18;  valgum,  688; 
varum,  688 

Gestation,  abdominal,  1027 ;  cornual, 
860 ;  ectopic,  857 ;  interstitial,  858 ; 
intraligamentous,  1026 ;  ovarian, 
858 ;  tubal,  859,  1023 

Gigantism,  over-activity  of  pituitary 
body  producing,  275 

Glands,  axillary,  205;  chromaffin 
{i.e.  accessory  suprarenals),  261; 
disease  of  lachrymal,  207 ;  disease  of 
lymph,  203;  diseases  of  parotid, 
733;  diseases  of  prostate,  817; 
diseases  of  salivary,  207,  733;  dis- 
eases of  submaxillary,  735 ;  diseases 
of  suprarenal,  261 ;  diseases  of 
thymus,  202;  diseases  of  thyroid, 
739;  inguinal  and  femoral,  205; 
Littre's,  102;  mesenteric,  205; 
primary  fever  of,  203 

Glanders,  100 

Glaucoma,  1119-1123;  congestive  and 
subacute,  1121;  danger  of  atropine 
and  value  of  eserine  in,  1098; 
infantile,  1123;  primary  (G.  absolu- 
tum),  1120;  secondary,  1122 
GMnard,  disease  of  {see  Visceroptosis), 

229 
Gliomata,  622 
Glion,  1290 
Gliosarcomata,  622 
Gliosis,  spinal,  298 

Glossitis,  acute,  728;  adrenalin  in- 
jections producing,  261 ;  chronic 
superficial  (see  Tertiary  syphilis  of 
tongue,  84),  618,  728 
Glycosuria,  climacteric,  974;  diabetic, 
2;  theory  of  production  of,  1 
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Goitre,  electrical  treatment  of  exoph- 
thalmic, 1308;  exophthalmic,  271, 
524,  741 ;  parenchymatous,  740 ; 
X-ray  treatment  of,  1308 

Gonads,  influence  of  the,  9t)7 

Gonococcus,  in  cystitis,  102;  vaccine 
treatment  of,  438 

GonorrhcEa,  acute,  101 ;  complications 
of,  101 ;  in  the  female,  104;  primary 
acute  arteritis  in,  182;  urethritis 
in,  101 

Gout,  action  of  various  drugs  in,  U 
art erio- sclerosis  caused  by,  183 
electrical  treatment  of,  1308 ;  hered 
ity  in,  8;  in  lead-workers,  26 
irregular,  9;  massage  in,  1340 
purin-f ree  diet  in,  10 ;  purins  in,  8 
rheumatism  simulated  by,  99. 
spa  treatment  of,  1292;  thrombosis 
in,  186 

Graves's  disease  (see  Exophthalmic 
goitre),  at  puberty,  1042;  Nauheim 
treatment  in,  1302 

Granulations  in  chronic  mastoiditis, 
1150 

Granuloma  pyogenicum  (see  Botryo- 
mycosis,  1275) 

Granulosis  rubra  nasi,  1249 

Gratiolet,  cerebral  fibres  of,  302 

Gravel,  urinary,  259 

Guinea-worm,  1240 

Gumma,  in  general,  617;  insanity 
caused  by,  459;  of  the  lips,  718; 
of  the  pharynx,  1197;  of  the  skin, 
1251;  of  the  tongue,  730;  tuber- 
cular, 1251 

Gums,  aSections  of  the,  722 

Gyrospasm,  397 


Habits,  children's  morbid,  397 

Habit-spasms,  causing  retention  of 
urine,  811;  due  to  affections  of 
ocular  muscles,  1123 

Hsemarthrosis,  694 

Haematemesis,  214 

Haematocele,  differential  diagnosis  of, 
830;  pelvic,  860,  1027;  peritoneal, 
1027 ;  traumatic  origin  of,  830 

Hjematoma,  of  nasal  septum,  802, 
1164;  of  sterno-mastoid,  737 

Haematomyelia,  298 

Hsematoporphyrinuria,  sulphonal  pro- 
ducing, 515 

Hsematosalpinx,  858 

Hajmaturia,  243,  802,  812;  causes  of, 
in  nephrolithiasis,  260;  due  to 
renal  calculus,  259;  in  children, 
382;  in  leukaemia,  194;  in  renal 
tumours,  259;  in  the  nephritis  of 
children,  378;  in  tuberculosis  of 
kidney,  807 

Haemochromatosis  (bronzed  diabetes), 
234 

Haemoglobin,  estimation  of,  414 

Haemoglobinometer,  Haldane's  modi- 
fication of  Gowcr's,  414 

Haemoglobinuria,  243;  in  children, 
382 ;   in  Raynaud's  disease,  284 

Haemophilia,  in  pregnancy,  878 ;  joint 
affections  in,  200 ;  spontaneous 
haemorrhage  in,  199;  traumatic 
haemorrhage  in,  199 

Haemoptysis,  causes  of,  146;  in 
leukaemia,  194 

Haemorrhage,  accidental,  in  preg- 
nancy,   862 ;      accidental  —  other 


than  in  pregnancy,  637 ;  causes 
of  abnormal  uterine,  959;  causes 
of  post-partum,  911;  cerebral,  305; 
constitutional  symptoms  of,  638 ; 
external  auditory  meatus,  1131; 
from  gunshot  wounds,  607; 
from  injuries,  632;  in  abortion, 
855;  in  anaemia,  189;  in  enteric, 
47 ;  in  operation  for  imperforate 
hymen,  977 ;  in  placenta  praevia, 
864 ;  in  scurvy,  342 ;  internal,  638 ; 
of  parotid  gland,  733 ;  pharyngeal, 
1199;  reactionary,  637;  rectal, 
798;  secondary,  637;  spinal,  298; 
tonsillar,  1203 ;  traumatic  post- 
partum, 915;  uterine,  963 
Haemorrhoids,  798;  electrical  treat- 
ment of,  1308 ;  massage  for,  1341 
Haemothorax,    153;     a   complication 

of  gunshot  wounds,  608 
Hair,  congenital  syphilis  of  the,  1230 
Hair-pulling,  —  swallowing,  398 
Hallucinations,  in  encephalopathy,  26 
Hallucinosis,  acute  alcoholic,  38 
Hallux  rigidus,  —  flexus,  —  valgus 

("  bunion  "),  684 
Hammer -toe,  684 
Hanot,  cirrhosis  of,  237 
Harelip,  725 
Harlequin      foetus     (see     Ichthyosis 

gravis),  1225 
Harrogate,  spa  treatment  at,  1292 
Harvest  bug,  1240 
Hay  fever,  1187;    vaccine  treatment 

in,  1192 
Headache,    electrical    treatment    of, 
1309;      in     encephalopathy,     26; 
neurasthenic,  327 
Head-banging,  —  nodding,  —  rolling, 

397 
Heart,  congenital  disease  of  the,  182 ; 
congenital     disease     of     the,     in 
children,  377 ;    disease  of,  in  chil- 
dren, 372 ;  failure  of,  in  diabetes,  3 ; 
failure  of,  under  anaesthesia,  571; 
functional  disorders  of,  180 ;  hyper- 
trophy of,  173 ;    in  athletes,  1297  ; 
in  pregnancy,  877 ;  in  renal  disease, 
241 ;     massage  in   disease   of   the, 
1340;       Nauheim      treatment      in 
diseases  of  the,  1300;   rheumatism 
affecting   the,   98;    strain,  in  ath- 
letes, 1298 ;  valvular  disease  of  the, 
178 
Heat,  diseases  due  to,  21 
Heatstroke,  true,  21 
Hebephrenia,  517 
Heberden,  nodes  of,  279 
Heidenhain,  on  hypnosis,  1279 
Hemianopia,  324 
Hemiatrophy,  facial,  287 
Hepatoptosis       (see      Visceroptosis), 

230 
Hernia,  epigastric,  779;  femoral, 
inguinal,  780;  in  children,  1395; 
lumbar,  781;  obturator,  780;  peri- 
neal, 781;  umbilical,  779;  weak 
spots  predisposing  to,  779 
Herpes,  febrile,  1266 ;  of  auricle,  1157 ; 
of  lips,  717;  of  the  cornea,  1097; 
pharyngeal,  1198 

zoster,  1261 ;  arsenic  causing  H. 

zoster,  1260 

ophthalmica,  1340 

gcstationis,  1261 


Heterophorias,  1079 


Hiccough,  in  peritonitis,  773 
Hidebound     disease      (see    Sclerema 

neonatorum),  1226 
Hip,  congenital  dislocation  of,   689; 
injuries  in  region  of,  670 ;  paralytic 
deformities  of,  685 
Hirschsprung,   disease  of   (idiopathic 
dilatation  of  the  colon),  348,  1394 
Hoarseness,  in  syphilis  of  the  larynx, 

1210 
Hodgkin,  disease  of  (see  also  Lymph- 
adenoma,    276,    644),    204;  X-ray 
treatment  of,  1314 
Homburg,  treatment  of  gastro -intesti- 
nal disorders  at,  1293 
Hordeolum  ("  styes  "),  1396 
Horns,  650 

Hospitals,  construction  of  cottage, 
575 

Humerus,  fracture-dislocation  of, 
665;  fracture  of  surgical  neck  of, 
664;  fractures  of  upper  end  of, 
663 ;  separation  of  upper  epiphyses 
of,  664 

Humidity,  heatstroke  in  reference  to, 
21 

"Hunger-pain,"  in  duodenal  ulcer. 
784 

Hydremia,  in  pregnancy,  870 

Hydramnios,  oligo-,  873 ;  gravidarum, 
873 

Hvdroa  (dermatitis  herpetiformis), 
"1265 

aestivalis     and    vacciniformis, 

1234 

Hydrocele,  829;  in  scrotal  hernial 
sac,  830 ;  in  syphilitic  disease  of  the 
testis,  825 ;  method  of  injecting 
and  tapping  a,  829 

Hydrocephalus,  893;  congenital,  ac- 
quired and  external,  308 

Hydrogen,  arsenuretted,  poisoning 
by,  31 ;  phosphoretted,  poisoning 
by,  31 ;  sulphuretted,  poisoning  by, 
29 

Hydronephrosis,  804 

Hydropathy,  1351 

Hydrophobia,  100 

Hydrophthalmos  (see  Infantile  glau- 
coma, 1123) 

Hydropneumothorax  (see  Pneumo- 
thorax, 155) 

Hydrops,  tuberculous,  654 

Hydrorrhoea,  nasal,  1188 

gravidarum,  873 

Hydrosalpinx,  1020 

Hydrothorax,  153 

H3'druria,  in  diabetes  insipidus,  6 

Hygiene,  in  training,  1296 

Hygroma,  cystic,  of  neck,  739 

Hymen,  cysts  of  the,  976;  develop- 
ment of  the,  964;  imperforate,  965, 
976 

Hyoscine  during  labour,  573 

Hyperaemia,  artificial,  1283 

Hyperaesthesia,  in  neurotic  children, 
386 ;   neurasthenic  spinal,  327 

Hyperboulia,  468 

Hyperchlorhydria.  429 

Hyperchloridia,  1379 

Hyperexophoria  (hyperesophoria), 
1080 

Hyperidrosis,  X-ray  treatment  of, 
1313 

Hyperlactation,  as  a  cause  of  menor- 
rhagia,  960 
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Hypermetropia  (hyperopia),  1067 ; 
varieties  of,  1068 

Hyperopia  {see  Hypermetropia),  1067 

Hyperosmia,  1187 

Hyperphoria,  1080 

Hyperpyrexia,  heatstroke  with,  21 ; 
in  childhood,  353 ;  in  pneumonia  of 
children,  368;  in  rheumatic  fever, 
95,   98 

Hypersecretion,  digestive,  1379;  con- 
tinuous and  paroxysmal,  13S0 

Hyperthyroidism  at  puberty,   1042 

Hypertrichosis,  electrical  treatment 
of,  1310;   X-ray  treatment,  1313 

Hypertrophy,  cardiac,  173;  of  lips 
(macrocheilia),  717;   thymic,  202 

Hyphaemia,  1099 

Hypnotism,  suggestion  and,  1279 

Hypochlorhydria,  429 

Hypochloridia,  1380 

Hypochondria,  1051 

Hypochondriasis,  brain,  522;  neuras- 
thenia and,  329;  of  throat  and 
alimentary  tract,  521 ;  sexual,  521 ; 
various  forms  of,  520 

Hypophysis  cerebri  {see  Pituitary 
body),  274 

Hypoplasia,  congenital,  causing  con- 
stipation, 216 

Hypopyon.  1097 

Hyposecretion,  1380 

Hypospadias,  832 

Hysteria,  491,  1383;  hypnotic  treat- 
ment of,  1281 ;  menopause  and,  1051 

Hysterotomy,  924 

Ichthyosis,  1225;  complications  of, 
1225;  in  relation  to  cataract,  1105 

gravis,  1225 

hystrix,  1226 

Icterus  neonatorum,  235  {see  Jaundice, 
219);  as  a  complication  of  lobar 
pneumonia,  93 

Ictus,  laryngis  (sublaryngeal  vertigo), 
1216 

Idiocy,  amaurotic  (Tay-Sach's  disease), 
334 ;  amaurotic  family,  293 

Idioglossia,  395 

Ignipuncture,  for  njevi,  639 

Imbecility,  congenital,  462;  moral, 
469 

Impetigo,  1246;  chronic,  1246;  fol- 
licular (sycosis),  1245  / 

Impotence,  sterility  and,  832 

Incontinence,  causes  of  urinary,  442; 
"  false  "  and  "  true,"  822 ;  urinary, 
812 

Index,  tuberculo-opsonic,  435;  value 
of  opsonic,  in  pulmonary  tubercu- 
losis, 114 

Indigestion,  curd,  338;  gastric,  in 
infants,  347 ;  in  pregnancy,  839 ; 
intestinal,  347 ;  pancreatic,  347 

Inebriety,  chronic,  32 

Infants,  artificial  feeding  of,  336; 
artificial  foods,  339 ;  breast-feeding 
of,  336 ;  curd  indigestion  in,  338 ; 
faults  and  fallacies  in  feeding  of, 
340;  mUk  mixtures  for,  338;  the 
healthy,  945;    the   unhealthy,  950 

Infection,  hsematogenous,  805 

Inflammation,  594 

Influenza,  84;  effect  on  nervous 
system   of,   85;   empyema  in,   85; 

•  gastro-intestinal  system  in,  86 ; 
history  and  etiology  of,  84;  pneu- 


monia in,  85;  primary  chronic 
arteritis,  182 ;  pyrexia  alone  present 
in,  442 ;  resemblance  to  dengue  of, 
85;  sequelsB  of,  85;  supra-orbital 
neuralgia  caused  by  malaria  or, 
325 ;  the  respiratory  system  in,  84 ; 
typhoid  mistaken  for,  85 

Infusion,  methods  of  technique  of 
saline,  633 

Inhaler,  method  of  using  Junker's,  561 

Injection,  morphine  and  atropine,  538 

Injuries,  birth,  953;  burns  and  scalds, 
visceral,  632 ;  collapse  in,  632 ;  con- 
tusions, incised  wounds,  punctured 
wounds,  and  lacerated  wounds, 
630;  immediate  and  remote,  effects 
of,  632;  lymphatic,  effects  after, 
634;  nervous,  effects  after,  632; 
of  the  lips,  716  ;  tubercular 
meningitis  and  disseminated  sclero- 
sis following,  334;  vascular,  effects 
after,  632 

Inoculation,  by  specific  vaccines,  437 ; 
cases  suitable  for  treatment  by, 
438 ;  prophylactic,  438 

Insane,  general  paralysis  of,  456; 
treatment  of  the,  499 

Insanity,  acute  confusional,  474; 
adolescence  and,  527;  alcoholic 
intemperance  and,  484;  as  a  com- 
plication in  diabetes,  3;  bodily 
disease  and,  460 ;  chronic  delusional 
(or  paranoia),  486,  516;  circular, 
472;  classification  of  morbid  im- 
pulses in,  468;  climacteric,  526; 
conf^isional,  530;  continued  alter- 
nating, 472;  criminal  responsi- 
bility and,  505;  defective  gland 
secretions  causing,  530;  diabetes 
and,  3 ;  drugs  and  poisons  in  relation 
to,  530;  epilepsy  in  relation  to, 
1388;  epileptic,  321;  etiology  of, 
455 ;  exophthalmus  in,  229 ;  general 
paralysis  of,  456;  hypnotism  and, 
1282;  importance  of  temperature 
in  cases  of,  529 ;  intermittent,  473 ; 
lactation,  510;  leucocytosis  in,  230; 
maniacal-depressive  puerperal,  471, 
510 ;  old  age  and,  524 ;  organic,  459 ; 
periodic,  472;  puerperal,  508,  943; 
pyogenic  organisms  and,  229 ; 
syphilitic,  459;  thyrogenic,  454, 
522 ;  toxaemia  as  a  cause  of,  529 ; 
toxins  causing,  229 ;  true  alter- 
nating, 472 ;  volitional,  466 

Insomnia,  electrical  treatment  of, 
1309;  hypnotic  treatment  of,  1281 ; 
in  athletes,  1297;  in  encephalo- 
pathy, 26 ;  massage  in,  1345 ;  neur- 
asthenia and,  327 

Instruments,  for  gynaecological  oper- 
ations, 1034;  preparations  of,  for 
operations,  139 

Insurance,  life,  general  considerations 
in,  402 ;  routine  method  of  examina- 
tion in,  404 

Intertrigo,  infantile  and  adult,  1232 

Intestines,  cancer  of,  787;  chemical 
functions  of,  215;  diverticulitis  of, 
787;  examination  of  the,  214; 
functional  diseases  of,  215;  gunshot 
wounds  of,  608 ;  motor  functions  of, 
214;  sigmoidoscopic  examination 
of,  215 

Intoxication,  auto-,  40;  associated 
with    retention    of    secretions    and 


excretions,  40;  association  with 
defective  metabolism,  40 

Intussusception,  785 

lodothyrine,  sugar  in  urine  from  ex- 
cess of  secretion  of,  1 

Ionization,  gout  and,  1308;  technique 
of,  1304 

Iridocyclitis,  1101 ;  S3rmpathetic,  1101, 
syphilitic,  1102;  tubercular,  1102 

Iris,  diseases  of  the,  1098;  hyper- 
aemia  of,  1098 

Iritis,  1098;  differential  diagnosis  from 
glaucoma,  1100;  gonorrhoeal,  104, 
1101;  septic,  1101;  serous  (i.e.  sero- 
plastic  irido-cvclitis),  1119;  syphi- 
litic, 1101 

Irradiation,  intensive,  1316 

Isotonicity,  its  importance  in  local 
anaesthesia,  537 

Jaundice,  acute  infectious  (Weil's 
disease),  128;  acute  yellow  atrophy, 
236;  acute  yellow  atrophy,  of 
children,  356;  catarrhal,  356; 
cirrhoses  of,  236;  congenital  achol- 
uric family,  356 ;  due  to  mechanical 
obstruction,  356;  epidemic  haemo- 
globinuric,  356 ;  fatty  degeneration 
of,  236 ;  hereditary,  236 ;  in  cliild- 
hood,  355;  in  disease  of  the  pan- 
creas, 232;  intra-hepatic,  235; 
neonatorum,  236 ;  obstructive, 
235 ;  physiological,  356 ;  symptom- 
atic, 356 

Jaw,  affections  of  the,  722 ;  closure 
of  the,  725;  cysts,  724;  fractures 
of,  722;  necrosis  of  the,  722; 
tumours  of,  724 

Jigger  ("  sand-flea  "),  1240 

Joints,  artificial  hyperaemia  in  affec- 
tions of,  1287;  Glutton's,  695; 
contusion  of,  659;  dislocation  of 
acromio-clavicular,  663 ;  dislocation 
of  sterno-clavicular,  663 ;  displaced 
semilunar  cartilage  of,  693 ;  gun- 
shot wounds  of,  607 ;  in  rheumatic 
fever,  99 ;  sprains  of,  659 ;  synovitis 
of,  693;  syphilis  of,  694;  tuber- 
culosis of,  698 ;  tumours  of,  698 ; 
wounds  of,  659 

Kaposi,  disease  of  (xerodermia  pig- 
mentosa), 1225 

Kataphoresis,  in  sprains,  660  {see  also 
Electro-therapeutics,  1303) 

Katatonia,  510  {see  also  Primary 
dementia,  517) 

Keloids,  1275;  electrical  treatment 
of,  1309;  X-ray  treatment  of,  1313 

Keratitis,  interstitial,  1098;  nodular, 
1095 ;  parenchymatous,  1096 ; 
phlyctenular,  1097 

punctata,  1096;    1099 

Keratodermia  {see  Tylosis),  1226 

Keratosis,  pharyngeal,  1199 

blenorrhagica,  1259 

Kerion,  clinical  variety  of  ringworm 
known  as,  1242 

Kidneys,  abnormalities,  injuries  and 
diseases  of,  800;  art erio -sclerosis, 
causing  disease  of,  183 ;  calculus  of, 
803 ;  cysts  of,  808 ;  examination  of 
patients  for  disease  of,  240 ;  floating 
and  movable,  801 ;  lardaceous,  253 ; 
malformations  of,  242;  pyogenic 
infections    of,     253;     simple     and 
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malignant  tumours  of,  807;    spas 
for  treatment  of   diseases   of  the, 
1294;  syphilis  of,  018;  tubercular, 
806 ;  tuberculosis  of,  256 ;  tumours 
of,  258 
Kinetoplasm,  335 
Klapp,  suction  cups  of,  1285 
Knee,  paralytic  deformities  of,  685; 
ruptured  internal  lateral  ligament 
of,  673 ;  tuberculous  disease  of,  703 ; 
wounds,  contusions  and  sprains  of, 
673 
Knock-knee     (see     Genu     valgum), 

688 ;   massage  for,  1343 
Koplik,  spots  of,  74 
Kopp,  thymic  asthma  of,  202 
Korsakoff,  psychosis  of,  37,  517,  532 
Kyphosis,  714;    exercises  for,  1326 

Labia  minora,  hypertrophy  of,  970 

Labour,  missed,  856 ;  premature,  857  ; 
stages  in,  844 

Lactation,  insanity  of,  510 

Lagophthalmos,  1399 

Langhan,  layer  of,  1394 

Lardacein,  diseases  producing,  253 

Lardaceous  disease,  253 

Laryngismus  stridulus,  357,  1216; 
in  rickets,  17 

Laryngitis,  acute,  1205;  atrophic, 
1206;  chronic,  1200;  chronic 
hypertrophic,  1206;  croup,  in 
simple  acute,  356;  croup,  or  mem- 
branous, 1206;  in  measles,  74; 
massage  in  chronic,  1341 ;  mem- 
branous, 1206;  oedematous,  1200; 
pachydermia,  1200;  subacute, 
1200;   vaccine  in,  1192 

stridulosa,  356 

Laryngo-spasm,  399 

Larynx,  burns  and  scalds  of,   1223. 
foreign  bodies  in,  1224;    fractures 
in  tlic,  1223 ;  granulomata  of,  1208 
inflammation  of,  1205;   injuries  of 
1222;   lupus  of,  1210;  neuroses  of 
1213;      perichondritis     of,      1206 
sputum    from,    421 ;     syphilis    of. 
1208;    tubercle  of,  1209;    tumours 
of  the,  1211 

"  Latent  chorea  "  {see  Chorea) 

Lathyrism,  35 

Lead,  chronic  arteritis  caused  by,  183 ; 
chronic  poisoning  by,  25 

Leeches,  in  pericarditis,  166 

Leg,  injuries  of  the,  673 

Lens,  disease  of  the  optic,  1105 

r^eontiasis  ossia,  286 

Los  Avants,  1290 

Lcs  Planches,  1290 

Leucocythmmia,  in  pneumococcal 
meningitis,  288;  in  pregnancy, 
878  ;  types  of,  194 

Leucocytosis,  artificial,  in  acute  peri- 
tonitis, 773;  histology  of,  417; 
in  appendicitis,  770;  in  lobar  pneu- 
monia, 92;  in  rheumatic  fever,  90; 
types  of,  408 

Lichen,  acuminata  (pityriasis  rubra 
pilaris)  1208;  circinatus  (seborrhcea 
papulosa  et  circinatus),  1268;  cir- 
cumscriptus,  microbic  origin  of, 
1249;  planus  (or  ruber),  1204. 
1207;  sorofulosorum,  1252,  1208; 
syphiliticus,  1268;  tropicus,  1208; 
urticatus  (papulosa),  1208;  varie- 
gatus  (parakeratosis  variegata),1208 


Ligament,  cysts  in  broad,  1026; 
inflammation  and  growths  of  the 
broad,  1025;  myomata  in  broad, 
1020 ;  new  growths  in  broad,  1020 ; 
rupture  of  internal  lateral,  673 ;  the 
broad,  1025 
Ligatures,  choice  and  preparation  of, 
690;  in  gynaecological  operations, 
1030;  operation,  1030 
Lipomata,  023 

Lipomatosis  universalis  asexualis 
(Frolich's  syndrome),  activity  of 
pituitary  body  producing,  276 
Lips,  deformities  of  the,  718 ;  gumma 
of  the,  718;  herpes  of  the,  717; 
hypertrophy,  717;  lupus  of  the, 
7i8;  syphilisof  the,  717;  tumours  of 
the,  718;   ulceration  of  the,  717 

Lisping,  1305 

Leucopenia,  conditions  of  (acute 
haemorrhage,  pernicious  anaemia, 
splenic  anaemia,  lymphadenoma, 
acute  specific  infections),  417;  in 
malaria,  442 ;  in  Malta  fever,  442 ; 
in  typhoid,  442 

Leukaemia,  blood  in,  195;  lymphatic, 
644;  lymphoid,  195 ;  myeloid,  194; 
splenic,  201;  varieties  of,  194; 
X-ray  treatment  of,  1314 

Levico-Vitriolo,  for  anaemia,  1294 

Leysin,  129 

Little,  disease  of  {see  Spastic  paralysis 
of  chUdren),  292 

Littrfi,  gonorrhoea  and  glands  of,  102 

Liver,  abscess  of,  237,  789;  acute 
yellow  atrophy  of,  236 ;  cirriioses  of 
236,  790;  diseases  of,  235;  en- 
largement of,  in  leukaemia,  196; 
fatty  degeneration  of,  236;  new 
growths  of  the,  238,  790;  syphilis 
of,  125,  200 

Llandrindod,  treatment  of  gout  at, 
1292 

Lobe,  lesions  of  the  occipital,  302 

lesions  of  the  parietal,  prefrontal, 

temporal,  301 

Lochia,  abnormal,  852 

Locomotor  ataxia,  295;  electrical 
treatment  of,  242 

Lordosis,  exercises  for,  327 ;  in 
pseudohypertrophic  muscular  para- 
lysis, 292 

Luchon,  treatment  of  syphilis  at,  1292, 
1294 

Lumbago,  massage  in,  1344 

Lungs,  abscess  of,  140;  gangrene  of, 
140;  gunshot  wounds  of,  008; 
heatstroke  producing  acute  con- 
gestion of,  21 ;  heatstroke  pro- 
ducing oedema,  21;  spa  treatment 
for  diseases  of  the,  1293;  sputum 
in  diseases  of  the,  422 

Lupus,  carbon  dioxide  snow  in,  1252 ; 
electrical  treatment  of,  651,  1309; 
ionization  in,  1252 ;  of  auricle,  1157 ; 
of  larynx,  1210;  of  lips,  718;  of 
pharynx,  1198;  ulceration  of  the 
nasal  septum  due  to,  1163;  X-ray 
treatment  of,  1313 

erythematodes,  1251 

erythematosus.  715,  1258 

verrucosus,  651 

vulgaris.  051,  1251 

Luxeuil,  the  "  ladies'  spa  "  of,  1294 

Lymphadenitis,  203;  cervical,  204; 
generalized  tubercular,  204 ;  septic, 


643;  simple,  suppurative,  158; 
syphilitic,  644;  tracheal  and  bron- 
chial, 205 ;  tubercular,  644 ;  tuber- 
culous, 158 

Lymphadenoma,  Hodgkin's  disease, 
276,  644 ;  of  the  spleen,  201 

Lymphangiectasis,  641 

Lymphangioma,  643 

Lymphangioplasty  for  elephantiasis, 
651 

Lymphangitis,  acute  and  chronic,  640 ; 
hypersemia  in  treatment  of,  642; 
tubercular,  641 

Lymphatics,  injuries  to,  634,  640; 
surgery  of,  640 

Lymphatism,  202,  204 

Lymphocytosis,  in  pertussis  and 
active  rickets,  417 

Lymphoma,  generalized,  204 

Lympho-sarcoma,  644 

Lymphuria,  244 

Macrocheilia,  717 

Macrocytes,  416 

Macrodactyly,  679 

Macroglossia,  730 

Macrostoma,  719 

Maddox  test,  1062 

Magune  {see  Cannabis  indica),  532 

Malaria,  supra-orbital  neuralgia 
caused  by,  325;  with  pyrexia  as 
only  symptom,  442;  X-ray  treat- 
ment of,  1314 

Malpraxis,  446 

Malta  fever,  serum  test  in,  436  ;  with 
pyrexia  as  only  symptom,  442 

Mania,  acute,  514;  acute  delirious, 
514;  a  potu  (acute  transitory),  31, 
485,  532;  chronic,  515;  contrasted 
with  melancholia,  514;  drugs  caus- 
ing, 530 ;  puerperal,  943 ;  recurrent, 
472;  simple,  514;  streptococcal 
toxaemia,  causing  acute,  530;  sub- 
acute, 531 

Manson  on  elephantiasis,  641 

Marasmus,  344,  953 

Margate,  sea-water  baths  at,  1292 

Marienbad,  gastro-intestinal  disorders 
at,  1292 ;  purgative  waters  of,  1291 

Martigny,  kidney  disease  treatment 
at,  1294 

Massage,  diseases  benefiting  by, 
1340;  in  fractures,  658,  1341;  in 
sprains,  600,  1342;  in  wounds  of 
joints,  659;  the  manipulations  of, 
1338 

Mastitis  neonatorum,  762 ;  of  adoles- 
cents, 762;  puerperal,  762 

Mastoiditis,  acute,  1148;  Bezold's, 
1148;  chronic,  1150;  differential 
diagnosis  from  furunculosis,  1148 

Mastoid  process,  chronic  inflamma- 
tion of,  1150;  indications  for  opera- 
tion on,  1150 

Masturbation,  in  children,  399;  in 
women,  972 

Measles,  73;  acute  arteritis  in,  182; 
adenitis  in,  75;  bronchitis  in,  75; 
broncho-pneumonia  in,  75;  can- 
crum  oris  in,  75;  enteritis  in,  75; 
inflammation  of  eyes  in,  75;  Kop- 
lik's  spots  in,  74 ;  laryngitis  in,  75 ; 
otitis  media  in,  75 ;  other  complica- 
tions in,  75 

Mechanotherapy,  in  sprains,  660, 
1338 
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Mediastinitis,  157 

Mediastinum,    disease    of,    157;    new 
growths  in,  159;  operations  on  the, 
761 
Medulla  oblongata,  lesions  of  the,  302 

Megalo-colon  {see  Hirschsprung's  dis- 
ease, 348) 

Melaena,  in  duodenal  ulcer,  223 

Melancholia,  agitated,  513;  climac- 
teric, 527;  delusional,  513;  failure 
of  nitrogenous  excretion  causing, 
530;  hypnotism  in,  1282;  hypo- 
chondriacal, 513;  old  age,  526; 
puerperal.  944;  recurrent,  472; 
simple,  513;  stuporose,  513 

Membrane,  mucous,  congenital  sy- 
philis of,  1231 

tympanic,  chronic  inflammation 

of,  1133;  herpes  of,  1134;  perfora- 
tion of,  1143;  traumatic  perforation 
of,  1134;  tubercular  nodules  of, 
1134 

Meninges,  diseases  of  the,  287 

"  Meningism,"  lumbar  puncture  in, 
420 

Meningitis,  a  complication  of  lobar 
pneumonia,  93 ;  acute,  287 ;  acute 
infective,  in  pregnancy,  877 ;  cere- 
bro-spinal,  86,  287 ;  generalized 
pyogenic,  705 ;  lumbar  puncture  in, 
420;  meningococcus,  289;  otitis 
media  producing,  1153;  pneu- 
mococcal, 288;  post-basic,  289; 
syphilitic,  711;  tubercular,  in 
children,  334,  362 

serosa,  705 

Meningo-encephalitis  hsemorrhagica, 
influenzal,  85 

Menopause,  958;  artificial,  958,  1055; 
complications  of,  1048 ;  constipa- 
tion and  the,  1053 ;  dermatoses  and 
the,  1051;  histological  changes  in, 
1045;  hypochondria  in  the,  1050; 
hysteria  during  the,  1050 ;  manage- 
ment of  the,  1045-1055;  mental 
responsibility  and  the,  1051 ;  nerv- 
ous affections  of  the,  1048 ;  psy- 
choses of  the,  1048 ;  the  genitalia  in 
the,  1053 ;  urinary  disorders  in  the, 
1052;  visceral  disorders  and  the, 
1052 

Menorrhagia,  causes  of,  959 ;  electrical 
treatment  of,  1308 

Menstruation,  absence  of,  1043; 
effect  of  pituitary  body  extract  on, 
275;  hypnotic  treatment  of  ir- 
regular, 1281;  in  melancholia,  512; 
mania  during,  514;  normal,  957; 
precocious  and  delayed,  1041 ; 
retained,  963 

Mentone,  1290 

Mercury,  biniodide  and  bichloride  of, 
as  a  disinfectant,  589;  melancholia 
caused  by,  532 ;  poisoning  by,  27 

Merling,  eucaine  discovered  by,  154 

Merycismus  [i.e.  "  cud-chewing  "), 
399 

Metatarsalgia  (Morton's  disease),  683 

Metrorrhagia,  959  i 

Microcephaly,  287  i 

Microcjiies,  416 

Micro-organisms,  agents  for  destroy-  \ 
ing,  588;  the  myocardium  and,  i 
1377  1 

Microsporon,  variety  of  ringworm  ! 
called,  1241  1 


Microsporon     furfur,    the   fungus    of 
Pityriasis  versicolor,  1244 

minutissimum,   the   parasite   of 

erythrasma,  1244 
Microstoma,  719 

Micturition,   common  causes  of  fre- 
quent, 822 
Migraine,  324 
Mikulicz,  disease  of,  207 
Milk,    dilution    in    infant -feeding    of 

cow's,  948 
Millar,  thymic  asthma  of,  202 
Miscarriage,  854 
Mite,  bird,  1240 
Moles,  treatment  by  COg  snow  (watery 

naevi  and  ichthyosis  hystrix),  1226, 
1323 ;    tubal    abortion    forming    a, 

859;  X-ray  treatment  of,  1313 
Molluscum,  contagiosum,  1275 
Mongols,  384 

Monomania  {see  Paranoia),  516 
Mont  Dore,  treatment  of  reapii'atory 

disorders  at,  1293 
Montreux,  1290 
Moore-Corradi,    method    of    treating 

aneurysm  introduced  by,  640 
Moria,  460,  515 
Morphinism,    34;    hypnotism   in   the 

treatment  of,  1281 
Mountain  sickness,  22 
Mouth,   infective   conditions   of   the, 

427  ;    surgical    affections    of    the, 

719 
Mumps,      82,      733 ;      arthritis     and 

erythema  in,   83 ;   orcliitis  in,   83 ; 

pancreatitis  in,  83 ;    "  pancreatic," 

233 
Muscle,  contusions,  ruptures,  wounds 

and  herniae,  652;  tumours  of,  653 
Mushroom  poisoning,  35 
Myasthenia  gravis  (myasthenia),  282 
Myelitis,     acute,    297 ;     massage    in 

chronic  transverse,  1243 
Myeloma,  of  bones,  692 
Myocarditis,   167;  acute,   167;  acute 

rheumatic,  98,  372;  in  rheumatic 

fever,  98 ;  of  children,  372 ;  types  of 

chronic,  169 
Myocardium,    disease     of     the,    167, 

1380;  effect  of  influenza,  rheumat- 
ism   and    diphtheria  on  the,   175; 

toxins  affecting  the,  1380 
Myoclonus     (paramyoclonus     multi- 
plex,  myokymia),   283,    388;    epi- 
leptic, 283 
Myokymia  {see  Myoclonus).  388 
Myomata,   624;   of   broad  ligament, 

1026 
Myopia,  1070 ;  as  a  cause  of  choroid- 

'itis,  1103 
Myositis,  281 
Myositis  ossificans,  282,  655;  massage 

in,  1342 
Myotonia  atrophica,  292 
congenita  {see  Amyotonia,  868), 

292 
Myringitis,  1133 
Myxcedema,  263,  523 

Naevi,  capillary,  1323 ;  cutaneous,  639, 
1228 ;  electrical  treatment  of,  1228 ; 
linear,  122;  lymphatic, 1229;  mixed, 
639,  1228 ;  mixed  and  subcutaneous, 
639;  of  lips,  718;  of  the  eyelids, 
1400;  subcutaneous,  639,  "^1228; 
unilateris,  1226 


I    Naevi  araneus,  1227 

I    cavernous,  1227 

I   •  pigmentosus,  1226 

simplex  (port-wine  mark),  1227 

vascularis,  1227 

Nails,  congenital  syphilis  of  the, 
1230;  ringworm  and  favus  of  the, 
1243 

biting,  in  children,  398 

Naphtha,  poisoning  by,  30 
Nauheim,    baths    at,    1301;    cardiac 
treatment  at,  832,   1302;  diseases 
successfully  treated  at,  1302 
Nausea,  in  pregnancy,  688;    neuras- 
thenic, 1383 
Neck,  actinomycosis  in,  738;    acute, 
permanent    and    spasmodic     wry, 
736-7;    diffuse    cellulitis    of,    699, 
738;   glandular    swellings  in,  738; 
injuries  of  the,  737 ;  lymphadenoma 
of  the,  739 ;  malformations  of  the, 
735 ;  malignant  growths  in  the,  739 ; 
tumours  in  the,  739 
Necrobiosis,  1006 

Necropsy,  mode  of  conducting  a,  452 
Necrosis,  of  external  ear,  1132 
Negligence,  446  {see   also  Malpraxis) 
Neoplasms,  splenic,  201 
Nephritis,  acute  Bright's,  247;  acute 
parenchymatous,      379 ;       chronic 
Bright's,  249;  chronic  interstitial, 
253,  381;  chronic  parenchymatous 
(chronic tubal;  large  white  kidney), 
249,    381;    in    children,    377;     in 
scarlatina,  7 1 ;  pyelo-  or  suppura- 
tive, 805 
Nephrolithiasis,  causes  and  symptoms 

of,  259 
Nephropexy,  indications  for,  802 
Nerve,  diseases  of  optic,  1116-18; 
gunshot  wounds  of,  607;  injuries 
of,  during  operations,  733;  repair 
of,  646 ;  resection  of  posterior  spinal 
nots  of,  712;  transplantation  of, 
648 
Neuralgia,  alcohol  injections  for  tri- 
geminal, 649;  dental,  325;  in 
pregnancy,  877;  menopause  and, 
105;  occipital,  325  ;  of  tongue, 
730;  post-influenzal,  85;  supra- 
orbital, 325;  syphilitic,  of  joints, 
694;  trigeminal,  325,  648 
Neurasthenia,  325,  494,  1383;  audi- 
tory and  visual  sensory  disturbances 
in,  327 ;  cardio-vascular  symptoms 
in,  327 ;  headache  in,  326 ;  insomnia 
in,  327;  massage  in,  1344;  medico- 
legal, 331;  mental  state  in,  328; 
muscular  weakness  in,  327 ;  spinal 
hyperaesthesia  and  rachialgia  in, 
327 ;  traumatic,  329 ;  vasomotor 
and  vascular  symptoms  in,  327; 
visceral  and  viscero- vascular  system 
in,  327 
Neuritis,  alcoholic,  311;  arsenical, 
311;  diabetic,  312;  from  lead- 
poisoning,  26,  311;  hypertrophic 
interstitial,  291;  local,  310;  mas- 
sage in,  1344;  optic  {see  Papil- 
loedema,  1117);  poly-,  311;  post- 
influenzal, 85;  retrobulbar,  1116; 
toxic,  311;  X-ray  treatment  of, 
1314 
Neuro-fibroma  {see  Fibroma),  1276 
Neurokvme,  action  of  hypnosis  on, 
1279' 
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Neuromata,  623 

Neuroses,  nasal  oKactory  (sensory 
and  reflex),  1186;  occupation,  322 ; 
or  o -pharyngeal,  1198;  sensory, 
953 

Ni2;ht  terrors,  causes  of,  396 

Nipple,  affections  of  the,  762;  X-ray 
treatment  of  Paget's  disease  of  the, 
1315 

Nitrogen  monoxide  poisoning,  30 

Nodules,  Singer's,  1211;  in  rheu- 
matic fever,  98 ; 

Noma,  microbic  origin  of,  1249 

Nose,  bacteriology  of,  1189;  collec- 
tion and  culture  of  secretions  of, 
1189;  foreign  bodies  in,  1175; 
hammer,  710;  infectious  conditions 
of  the,  426;  lupus  of,  1173;  new 
growths  of,  1188;  polypi  of,  1136: 
red  granulations  of  (granulosis 
rubra  nasi),  1249 

Nuclein,  in  treatment  of  cancer, 
768 

Nucleus,  lesions  of  the  cerebral 
lenticular,  31 

Nurses,  wet,  947 

Nystagmus  myoclonic,  397 

Obesity,  1 1 ;  diabetes,  predisposing  to, 
1 ;  diet  in,  14 ;  drugs,  exercise  and 
purgation  in,  15;  electrical  treat- 
ment of,  1309;  massage  in,  1340; 
Nauheim  baths  in,  1302;  types  of, 
12 

Obstetrics,  hyoscine-morphia  anaes- 
thesia in,  573;  kit  for,  840;  opera- 
tions in,  916-30 

Obstruction,  intestinal,  differential 
diagnosis  in,  1391 ;  lachrymal,  1128; 
nasal  1166;  pyloric,  211 

Otlontomata,  624,  723 

Odynphagia,  in  quinsy,  1201 

'Juicma,  acute  circumscribed 
(Quincke's  disease),  285;  angio- 
neurotic, 285;  in  pericarditis,  166; 
lymph,  in  arms  in  cases  of  cancer, 
642 
—  neonatorum,  1226 

(Esophagitis,  acute,  746;  spasm  of, 
746;  traumatic,  746 

(Esophagus,  abscess  aboye  the,  746; 
lilatation  of,  748;  diverticulse  of, 
743-4 ;  foreign  Ijodies  in,  741 ; 
growths  of,  748;  imperforate,  741; 
paralysis  and  paresis  of,  744;  per- 
foration of  the,  742;  rupture  of 
the,  742;  spasm  of  the,  746;  stric- 
ture of,  747-8 

Qilstrus  and  pro-,  1040 

01i£,'o-hydramnios,  873 

Oliguria.  242 

Onunturn,  obstruction  caused  bv 
1394 

Onychia,   syphilitic,    1230 

Oplithalmia,  gonorrhoeal,   104 

'>[)hthalmoscope,  use  of  the,  1065 

Opisthotonus,  cervical  (or  post-basic 
meningitis),  280,  958 

Optics,  general,  1057 

Orbit,  aneurj-sms  of.  717;  cellulitis 
of,  716;  chloromaof,  1129;  cysts  of, 
717;  inflammation  of.  1129;  phlef;- 
raon  of,  1129;  syphilis  of,  716; 
thrombosis  of  veins  of,  1129; 
tubercle  of,  717;  tumours  of.  717, 
lli9 


Orchitis,  acute  and  chronic,  824; 
epididymo-,  824;  in  inherited 
syphilis,  400;  in  mumps,  83 

Organs,  diseases  of  male  generative, 
824 

OrthopncDca,  in  pericarditis,  166 

Osteitis  deformans,  peculiar  to  the 
old,  286,  692 

Osteoarthritis,  697 

Osteo-arthropathy,  hypertrophic  pul- 
monary, 286 

Osteogenesis  imperfecta,  286 

Osteomalacia,  280,  692;  anaemia  in, 
280  ;  deformities  resulting  from, 
280 

Osteomata,  in  general,  623;  of  jaw, 
724 

Osteomyelitis,  infective,  690 ;  simula- 
ting rheumatism,  99;  varieties  of 
infective,  690 

Osteoperiostitis,  syphilitic  varieties  of, 
690 

Otitis  media,  1143;  diabetes  and,  3; 
in  scarlet  fever,  71;  intercranial 
complications  of,  1152 

Otomycosis,  of  external  ear,  1132 

Otosclerosis  (syphilitic,  capsulitis 
labyrinthi,  chronic  progressive  deaf- 
ness), 1140 

Ovary,  congenital  defects  in,  1013 ; 
cyst-adenoma  of,  1015;  cysts  of, 
1014;  gestation  in  the,  1019;  in- 
flammation of,  1014;  new  growths 
of,  1014;  tumours  and  growths  of, 
1016 

Oxalvu-ia,  243 

Oxycephaly,  286 

Ozcena  {see  Atropine  rhinitis),  1174; 
electrical  treatment  of,  1310 

Pachymeningitis  (chronic  meningitis), 
lumbar  puncture  in,  420 

Packs,  1354 

Paget's  disease  of  the  nipple.  X-ray 
treatment  of,  1276,  1315 

Palate,  cleft,  726 ;  lupus  of,  tumours 
of,  721 

Palpitation,  in  acute  fibrinous  peri- 
carditis, 165;  in  athletes,  1297; 
in  functional  disorders  of  the 
heart,  180 

Palsies,  differential  diagnosis  of  con- 
genital cerebral,  391 

Palsy,  diver's  {see  Caisson  disease), 
23 

Pancarditis,  372  {see  Acute  rheu- 
matic myocarditis,  372) 

Pancreas,  calculi  of,  234,  834,  1398; 
cysts  of  the,  234,  1397 ;  diseases  of 
the,  231;  infantilism  of  the,  233; 
tubercle  and  syphilis  of,  235 ;  new 
growth  of,  235,  834,  1398 

"  Pancreatic  Mumps,"  233 

Pancreatitis,  acute,  233,1397 ;  chronic, 
gangrenous,  h?emorrhagic,  233 ; 
chronic  interacinar,  234;  chronic 
interlobar,  233,  834 ;  cysts  of,  833 ; 
suppurative,  233;  surgery  of  the, 
834 

Panethmoiditis,  1177 

Pannus,  1097 

Papillcedema,  1117 

Papilloma,  electrical  treatment  of, 
1309;  of  external  ear,  1133;  of  lips, 
718;  of  tongue,  731 

Paraboulia,  469 


Paracentesis,  common  mistakes  in 
middle  ear,  1145 

Paralysis,  bulbar,  in  syringomyelia, 
292 ;  children's  spastic,  293 ;  chronic 
bulbar,  291;  deltoid,  316;  dia- 
phragmatic, 315;  Erb's,  316;  Erb's 
juvenile,  292;  Erb's  syphilitic 
spinal,  293;  facial,  312;  functional 
cord,  1214;  hysterical  spastic,  293; 
infantile,  389;  ischaemic,  681; 
Klumpke's,  316;  Landouzy-De- 
jerine's  or  facio-scapulo-humeral, 
292;  Landry's,  292;  laryngeal, 
1213;  obstetrical  (subluxation  of 
shoulder),  680;  of  serratus  anterior, 
316;  organic,  1213;  periodic,  283; 
pseudo-hypertrophic,  292 ;  second- 
ary spastic,  293;  sterno-mastoid, 
314;  tongue,  314;  trigeminal,  312; 
vocal  cord,  1213 

agitans     (Parkinson's     disease), 

318 


,  massage  in,  1344 

Paramyoclonus,  multiplex,  283,  388 

Paranoia  (chronic  delusional  insanity), 
486 

Paraphimosis,  831 ;  gonorrhoea!,  104 

Paraplegia,  air  pressure  producing,  23 ; 
in  Pott's  disease,  709;  hereditary 
spastic,  292 

Parasites,  diseases  due  to  vegetable, 
1241 

Parathyphoid  fever,  45,  436 ;  examina- 
tion of  fieces  in,  433 

Paresis,  congenital  and  acquired 
ocular,  1124 

Parorexia,  1382 

Parosmia,  1187 

Parotid,  diseases  of,  207 ;  injuries  and 
tumours  of  the,  732-4 

Parotitis,  caused  by  iodine,  copper  or 
mercury,  207  ;  causes  of,  207 ; 
epidemic,  733  ;  secondary,  734  ; 
simple,  733  ;  toxic,  207  ;  tuber- 
culous, 207 

Parrot,  nodes  of  {see  Tubercular 
disease  of  bones),  692 

Patella,  fractures  of,  673;  ruptured 
ligament  of  the,  074 

Pau,  1289 

Pediculosis,  due  to  pediculus  capitis. 
1236;  due  to  pediculus  corporis  or 
vestimentorum,  1237 ;  due  to  pedi- 
culus pubis,  1237 

Pellagra,  diseased  maize  causing, 
35,  227 

Pelvimetry,  878 

Pelvis,  contracted,  905;  degrees  of 
contraction  of  the,  909;  injuries 
in  region  of,  670;  measurement  of 
female,  878 

Pemphigus,  acute,  1249,  1268 ;  con- 
genital traumatic,  1226;  microbic 
origin  of,  1249;  syphilitic,  1229 

epidermolysis  bullosa,  1269 

foliaceus,  1249,  1208 

neonatorum,  1246 

vegetans,  1249,  1268 

vulgaris,  1249,  1268 

Penis,  deformities  of  the,  832 ;  diseases 
and  deformities  of  the,  831 ;  hypo- 
spadias of  the,  832 ;  phimosis  and 
paraphimosis  of  the,  831 

Perforation,  of  foetal  head,  925; 
middle-ear  disease  with,  1146 

Pericarditis,     acute    fibrinous,     165 ; 


PERICARDIUM 


1415 


PSYCHOSIS 


as  a  complication  of  lobar  pneu- 
monia, 93;  in  acute  nephritis,  248; 
indurative  mediastino-,  158 ;  in 
rheumatic  fever,  98;  of  children, 
373;  rheumatic,  in  children,  373; 
secondary  to  acute  osteomyelitis, 
373 ;  with  liquid  effusion,  166 

Pericardium,  post-mortem  examina- 
tion of  the,  453 

Perichondritis,  of  auricle,  1157;  of 
larynx,  1206 

Perigastritis,  with  pyuria  only,  441 

Perihepatitis,  237 

Perimetritis,  1027 

Perineum,  repair  of  lacerated,  928 

Periostitis  (see  Infective  osteo-mye- 
litis,  690) ;  simple  local,  690 

Perisplenitis,  201 

Peristalsis,  431 

Peritoneum,  cysts  of,  228 ;  growths  and 
cysts  of,  228 ;  malignant  growths  of, 
228;  new  growths  in  the,  and 
hsematocele  of  the,  1027 ;  the  pelvic, 
1027 

Peritonitis,  acute,  771 ;  acute  general, 
224 ;  artificial  leucocytosis  in,  773 ; 
chronic,  225 ;  pelvic,  1027 ;  primary 
and  secondary  acute  general,  224 ; 
special  forms  of  (pneumococcal, 
streptococcal,  staphylococcal,  colon 
bacillus,  gonorrhoeal),  774  ;  tuber- 
culous, 226 ;  vaccines  in,  772 

Pertussis,  80 

Pes,  planus  and  valgus,  1328 

Petrol,  poisoning  by  fumes,  30 

Phagedena,  606 

Pharyngitis,  acute  catarrhal,  1193 
acute  septic,  1193;  chronic  drv 
230,  1196;  general  chronic,  1195 
granular,  1195;  hyperplastic  later 
alis,  1196;  membranous,  1194 
toxic,  1195;  traumatic,  1195 
vaccine  treatment  in,  1192;  Vin- 
cent's anginal,  1195 

Pharyngocele,  732 

Pharynx,  chronic  inflammatory  in- 
fection of,  1194;  diseases  of  the, 
1193;  haemorrhage  from,  1199; 
miliary  tuberculosis  of,  1197;  neu- 
roses of,  1198 ;  new  growth  of,  1198 ; 
syphilis     of,     1196;     tubercle     of, 

ri37 

Phimosis,  due  to  gonorrhoea,  103 ; 
infant,  953;  in  old  people,  831 

Phlebitis,  in  varicose  veins,  638 

Phlegmasia  alba  dolens,  933,  938 ; 
massage  in,  1341 

PUoridzin,  glycosuria  caused  by,  1 

Phosphaturia,  242 

Phosphorus,  poisoning  by,  27 

Phthisis,  massage  in  incipient,  1341 ; 
(see  also  Tuberculosis) 

Pica,  398 

Pigmentation,  abnormal  urinary,  244 ; 
Addison's  disease  and,  262 

Pinguecula,  1093  (see  Diseases  of 
conjunctiva) 

Pirquet,  von,  technique,  etc.,  of 
reaction  of,  in  pulmonary  tuber- 
culosis, 113 

Pituitary  body  (hypophysis  cerebri), 
274;  disorders  of  the,  275;  effect 
of  extract  of,  in  various  diseases, 
275;  excessive  secretion  of,  275; 
use  in  post-partura  haemorrhage, 
909,  914 


Pityriasis,  rosea,  microbic  origin  of, 
1249 

rubra,  1244 

versicolor,  1244 

Placenta,  manual  removal  of  the,  914 ; 
polypi  of,  855 

praevia,  863 

Pleura,  diseases  of  the,  147 ;  hydatid 
of,  154;  new  growths  of,  153; 
sputum  from,  423 

Pleurisy,  chronic,  151 ;  fibrinous  and 
serous,  147 ;  in  acute  nephritis, 
248 ;  in  rheumatic  fever,  98 ;  inter- 
lobar, 150;  purulent  (see  Empy- 
ema) ;  simulated  in  lobar  pneu- 
monia, 93;  tuberculous,  haemor- 
rhagic  and  diaphragmatic,  149 

"  Plica  polonica  "  (matted  hair  due  to 
nits  and  dht),  1327 

Plombieres.  treatment  of  gastro- 
intestinal disorders  at,  1293 

Pneumectomy,  960 

Pneumococcus,  in  acute  nephritis, 
248 ;  in  acute  purulent  pericarditis 
of  children,  372;  in  infective 
osteomyelitis,  690;  in  malignant 
endocarditis,  171;  in  the  spinal 
fluid,  288;  vaccine  treatment  of, 
438 

Pneumonia,  broncho-,  141  ;  chronic 
interstitial,  145;  in  children,  366; 
in  pregnancy,  877  ;  in  rheumatic 
fever,  98;  jaundice  in,  356;  lobar, 
89;  primary  acute  arteritis  in, 
182;  thrombosis  in,  186;  vaccine 
treatment  of,  439 

Pneumothorax,  hydro-  and  pyo-, 
155 

Pneumotomy,  758 

Poikilocytes,  410 

Poisoning,  animal  food,  35 ;  carbonic 
acid  gas,  28 ;  chronic  lead,  25 ; 
food,  35,  36;  insanity  in  relation 
to,  531;  meat,  35;  mercury,  27; 
mushroom,  35;  ijtomaine,  35; 
vegetable  food,  35 

Poisons,  450 

Policies,  various  forms  of  insurance, 
402 

Polioencephalitis,  acute  (infantile 
paralysis),  389 

Poliomyelitis,  acute  anterior,  290 ; 
subacute  anterior,  290,  389 

Politzerization,  in  middle-ear  catarrh . 
114 

PoUantin,  in  hay  fever,  1187 

Polychromatophilia,  416 

Polycythaeraia,  416 

Polydactylism,  679 

Polydipsia,  in  diabetes  insipidus,  6 

Polyorrhomenitis  (see  Polyserositis), 
226 

Polypus,  fibroid,  875;  "hard,"  1176; 
mucous,  875,  1176;  nasal,  1176; 
placental,  855;   rectal,  799 

Polyserositis,  226 

Polyuria,  242;  chlorosis  and,  193;  in 
diabetes  insipidus,  6 

Pons  varolii,  lesions  of  the,  302 

Port- wine  marks,  treated  by  CO., 
snow,  1323 

Post-mortem,  method  of  conducting 
a,  452 

Pott's  disease  (see  Spine,  caries  of, 
709),  700;   paraplegia,  710 

Pregnancy,    abnormal    presentations 


in,  883;  acute  infective  meningitis 
in,  877;  albuminuria  in,  870; 
appendicitis  during,  877 ;  asthma 
in,  877;  breast  changes  in,  836; 
constipation,  indigestion,  nausea, 
toothache  in,  839;  diseases  com- 
plicating, 876;  eclampsia  in,  866; 
haematemesis  in,  214;  haemophilia 
in,  878;  heart  disease  and,  877; 
hernia  during,  875;  hydattform 
molar,  1399;  hydraemia  in,  870; 
incomplete  abortion  and  unavoid- 
able abortion  in,  855;  insanity  of, 
511;  interstitial,  860;  isthmic, 
859;  lead  poisoning  in,  878;  leuco- 
cythaemia  in,  878;  minor  ail- 
ments of,  839 ;  molar,  856 ;  nervous 
affections  and,  877 ;  of  pernicious 
vomiting  in,  869 ;  ovarian,  858 ; 
ovarian  tumours  and,  874;  perni- 
cious anaemia  in,  878;  primary 
abdominal,  858;  quickening  in, 
836 ;  sickness  of  early,  835 ;  signs, 
symptoms  and  diagnosis  of,  835; 
thrombosis  in,  185;  toxaemia  of, 
866 ;   tuberculosis  in,  875 

Pre-pubertal  conditions,  1041 ;  general 
management  of,  1043 

Presbyopia,  1076 

Prescriptions  (see  p.  1420) 

Presentations,  anencephalic,  893 ; 
breech,  886;  brow,  881;  brow  and 
face,  885 ;  footling  or  knee,  887 ; 
hydrocephalus,  893 ;  impacted 
shoulders,  894 ;  mechanism  of,  878 ; 
occipito-posterior,  880,  883 ;  pelvic, 
881;  prolapsed  limb  with  head, 
895;  prolapsed  cord,  895;  trans- 
verse, 882,  889 ;  twins,  892 ;  vertex, 
879,  913 

Pressure,  diseases  caused  by  altered 
atmospheric,  23 

Priapism,  in  gonorrhoea,  103 

Proctitis,  electrical  treatment  of 
ulcerative,  1310;  ulcerative,  799 

Proctoclysis,  in  the  hyperemesis  of 
pregnancy,  1054;  method  of  per- 
forming, 772 

Pro-oestrus,  1040 

Prostate,  examination  of  fluid  from, 
818  ;  retention  of  urine  from 
enlarged,  822  ;  tumours  of  the, 
821;  X-ray  treatment  of  enlarged, 
1314 

Prostatitis,  acute  and  chronic,  817-8  ; 
examination  of  fluid  in,  818; 
gonorrhoeal,  103 

Protargolage,  1401 

Prurigo,  Hutchinson's  summer,  1234 ; 
of  Besnier,  1258 

Pruritus,  1263 ;  diseases  giving  rise  to, 
1263;  electrical  treatment  of,  1310; 
X-ray  treatment  of,  1313 

ani,  903 

genitalium,  1263 

hiemalis  and  aastivalis,  1263 

senilis,  1263 

Psoriasis,  heredity  in,  1269 ;  microbic 
origin  of,  1249 ;  X-ray  treatment  of, 
1271,  1314 

Psychasthenia,497 ;  neurasthenia  and, 
494 

P.sycho-analysLS,  502 ;  Freud's  re- 
searches in, 1281 

Psychosis,  Korsakoff's  or  polyneuritic, 
37,  333,  518,  532 
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Psychrophore,  use  in  prostatic  abscess, 
103 

Pterygium,  1093 

Ptosis,  congenital,  transient,  hysteri- 
cal and  paralytic,  1403 

Puberty,  abnormal  sexual  activity  at, 
1042 ;  affections  of,  1041 ;  aural, 
ocular  and  throat  affections  at, 
1042 ;  conditions  immediately  pre- 
ceding, 1041 ;  dermatoses  and 
syphilis  at,  1042;  general  hygiene 
in,  1044;  hyperthyroidism  at,  1042; 
moral  influences  in,  1045;  psychical 
and  physical  manifestations  of, 
1040;  time  of  appearance  of,  1040 

Pubescence  (see  Puberty) 

Pubiotomy,  method  and  indications 
for,  922 

Puerperiuui,  abnormal  lochia  of  the, 
852;  causes  and  types  of  fever  in 
the,  932;  exercises  during  the,  1331 ; 
fibromyomata  during  the,  874 ;  pain 
in  the,  940;  physiology  of  normal, 
849;  sudden  death  in  the,  941 ;  the 
abnormal,  930-41 

Puke,  in  athletes,  1296;  in  injuries, 
632;  in  jjericarditis,  166;  in  phos- 
phorus poisoning,  27 ;  in  pulmonary 
tuberculosis,  110 

Pulsus  paradoxus,  1C6 

Puncture,  indications  for  lumbar,  420 ; 
joint,  428;  lumbar,  in  pneumo- 
coccal meningitis,  288;  lung,  426; 
pleural,  424 ;  technique  of,  420 

Purins,  free,  bound,  and  methyl,  8; 
in  relation  to  gout,  7 

Purpura,  iodic,  199;  rheumatica, 
simplex,  ha;morrhagica,  Henoch's, 
198 

Pyaemia,  96,  002 

Pyelitis,  805 ;  in  children,  383 

Pyelocystitis,  with  pyrexia  only,  441 

Pyelonephritis,  bacterial,  254 

Pylorus,  congenital  stenosis  of  the, 
345;  obstructions  of  the,  211 

Pyonephrosis,  805 

Pyo-pneumothorax  {see  Pneumo- 
thorax, 155) 

Pyorrhoea  alvcolaris,  427,  722;  with 
pyrexia  only,  441 

Pyosalpinx,  1012 

Pyramidon,  in  migraine,  860 

Pyrexia  (sre  also  Fever),  a  danger 
sign  in  mastoiditis,  1150;  without 
physical  signs,  441 

Pyrosis,  in  pregnancy,  839 

Pyruria,  244,  804;  in  cliildreu,  383 

Quincke,  disease  of,  285 
Quinine,  in  heatstroke,  22 
Quinsy,  1200 

I  tables  (aefi  Hydrophobia),  100 
ivachialgia,  neurasthenic,  327 
Tladiography,  in   malignant  growths 

of  the  gullet,  751 
ladium,  administration  internally  of, 

1319;     nrevi     treated     by,     1228; 

oesophageal  malignant  growths  of. 

752;   spa  waters  containing,  1290; 

therapy   of,    1318;    treatment   ex- 
ternally by,  1320 
Radius,  fractures  of,  667 
-ashes  (see  also  Eruptions),  arsenic, 

125S;   constipation,   dental,    1259; 


drug,  1258;  food,  1258;  fruit,  1258; 
quinine,  1259;  serum,  1258;  syn- 
thetic remedies  causing,  1258; 
toxic,  1257 

Rat-bite  {i.  e.  Sokodu),  fever  caused 
by,  443 

Raynaud,  disease  of,  283,  605 

Reaction,  diagnostic  tuberculin,  434 

Recklinghausen,  disease  of  (see  Neu- 
roma), 1276 

Rectocele,  948 

Rectum,  abscess  of,  797 ;  adenomata 
of,  799 ;  excision  of,  800 ;  fissure  of, 
796;  fistulse  of,  797;  haemorrhage 
from,  795;  haemorrhoids  of,  798; 
pain  in,  796 ;  polypi  of,  799 

"  Red-eve  "  (.5ee  "Episcleritis fugax  "), 
1094 " 

Regurgitation,  mitral,  179;  triscupid, 
180 

Reil,  lesions  of  the  island  of,  302 

Reports,  445 

Respiration,  spa  treatment  for  diseases 
of,  1293 

Responsibility,  criminal,  505 

Retentio  mensum,  1041 

Retina,  1112;  vascular  diseases  of, 
1113 

Retinitis,  atrophic  diseases  of,  1114- 
6;  diabetes  in,  1114;  in  amaurotic 
family  idiocy,  1115;  in  nephritis 
of  children,  379 

Retinoscopy,  1066 

Retroflexion  of  gravid  uterus,  871 

Retroversion  of  gravid  uterus,  871 

Rhabdomyoma,  625 

Rheinfelden,  brine  baths  at,  1292 

Rheumatic  fever,  primary  acute 
arthritis  in,  182 ;  (see  also  Rheumat- 
ism, 97) 

Rheumatism,  active  hyperseraia  in 
chronic,  1288 ;  acute,  97 ;  chronic, 
279;  complications  of,  98,  99; 
endocarditis  in,  98 ;  gonorrhoea!  j 
279;  in  children,  370;  massage  in, 
1340;  myocardium  and,  1377; 
pyrexia  only  in,  442 ;  scarlatinal, 
71 

Rhinitis,  atrophic,  1174, 1192;  chronic 
427,  1170;  chronic  hypertrophic, 
1172;  electrical  treatment  of,  1310; 
sicca,  1171;  vaccine  treatment  in, 
1193;  vasomotor,  1187 

Rhinophyma  (hammer-nose  or  lipoma 
nasi),  716 

Rhinoscleroma,  1275 

Rhythm,  disorders  of,  373 

Ribs,  in  rickets,  16;  cervical,  736 

Rickets,  bronchitis  in,  19;  catarrh  in 
16;  complications  in,  19;  con- 
finement and  lack  of  exercise  main 
cause  of,  18;  "congenital"  or 
"foetal,"  20;  constipation  in,  17; 
craniotabes  in,  16;  deformities  in, 
17-18;  diarrhoea  in,  17;  epiphyses 
in,  18;  fontanelles  in,  18;  fractures 
in,  18;  genu  valgum,  varum,  and 
externum  in,  18;  laryngismus  in, 
16;  massage  in,  1340;  nervous 
system  in,  16;  osteomalacia  simu- 
lating, 281;  ribs  in,  18;  rosary  or 
ribs  in,  18;  skull  in,  16;  spine  in, 
18;  spleen  in,  17;  syphilis  and,  16; 
tetany  in,  16:  the  bones  in,  17; 
treatment  of,  19; 

Ringworm,   of  the   beard   and   nails,    j 


1243;  of  the  glabrous  skin,  1244; 

varieties  of,  and  clinical  types  of, 

1241 
Rochers-de-Naye,  1290 
Rodent  ulcer,  1277;  of  external  ear, 

1133;    treatment   by   COo   gas   of, 

1324 
Roentgen  ray,  diseases  produced  by, 

24;  thferapeutics  of  the,  1311 
Rosary,  rickety,  18 
Royat,  cardiac  treatment  at,  1293 
Rubella,  76 
Rupia,  615 


Sacrum,  fractures  of  the,  670 

St.  Christau,  spa  for  skin  diseases, 
1294 

St.  Moritz,  1290 

St.  Sauveur,  the  "  ladies'  spa," 
1294 

Salivation,  hypnotic,  1279 

Salpingitis,  suppurative,  1020 

Salpingostomy,  1022 

Salvarsan,  causing  arsenic  rashes, 
1258;  in  congenital  syphilis,  619; 
in  relapsing  fever,  50;  in  syphilis, 
619;  in  syphilitic  iritis,  1101;  neo-, 
619 

Sanatoria,  treatment  at,  1373 

San  Remo,  1290 

vSaprsemia,  602 

Sarcoids,  of  Boeck,  1252;  of  Darier- 
Roussy,  1252 

Sarcoma,  classification  and  descrip- 
tion of,  625;  lympho-,  644;  melano- 
tic cancer  as  distinguished  from 
melanotic,  127C;  of  bones,  692; 
of  breast,  765;  of  jaw,  724;  of 
uveal  tract,  1104;  X-ray  treat- 
ment of,  1315 

Scabies,  caused  by  acarus  or  sar- 
coptes   scabiei  hominis,  1238 

Scalds,  and  burns,  631 ;  of  the  tongue, 
728 

Scalp,  contusions,  wounds,  suppura- 
tion and  tumours  of,  704;  ring- 
worm of  the,  1241 

Scapula,  congenital  elevation  of  the, 
680 ;  fractures  of  the,  663 

Scarlatina  (see  Scarlet  fever,  69) 

Scarlet  fever,  69;  complicating 
pregnancy,  877;  complications  of, 
7 1 ;  primary  acute  arteritis  in, 
182 

Scars,  obliteration  of,  652 

Schnauz-krampf,  in  dementia  praecox, 
482 

Schott,  exercises  of,  1334 

Schultze,  method  of  artificial  respira- 
tion of,  942 

Schuster,  nasal  douching  by  the 
alkalimeter  of,  645 

Schwalbach,  for  anaemia,  1294 

Sciatica,  317;  electrical  treatment  of, 
1310;  intensive  irradiation  and 
static  wave  treatment  of,  1317; 
massage  in,  1344 

Scleritis,  deep,  1094 

Sclerodermia,  285 

Scleroma  neonatorum  ("  Hide- 
bound "  disease),  1226 

Sclerosis,  amyotrophic  lateral,  291 ; 
atrophic  lobar,  294;  diffuse,  294; 
disseminated,  293 ;  hypertrophic, 
294;    insanity  caused  b\^  dissemin- 
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ated,  460;  primary  lateral,  293; 
pseudo-,  294 

Sclerotic,  disease  of  the,  1094;  injuries 
of  the,  1094 

Scoliosis,  712 

Scorbutus  (see  Scurvy),  20 

Scotoma,  scintillating,  324 

Screaming,  a  symptom  in  scurvy  and 
meningitis,  342 

Scrofulodermia,  651 

Scurvy,  infantile,  341,  862 ;  scorbutic, 
20 

"  sclerosis,"  20 

"  rickets,"  862 

Scutulum,  a  "  cupping "  fovmd  in 
cases  of  favus,  called,  1242 

Sea-sickness,  hypnotic  treatment  of, 
1282 

Secretions,  anomalies  of  urinary, 
242 

Sections,  Csesarean,  922;  method  of 
freezing,  cutting  and  examining 
fresh  microscopical,  770 

Senoran,  stomach  aspirator  of,  429 

Sepsis,  occurring  in  wounds  of  joints, 
659;  operative,  591;  oral,  206; 
puerperal,  930 

Septicaemia,  96 ;  technique  of  examin- 
ation of  blood  in,  418 ;  the  nature 
of,  418 ;  with  pyrexia  as  only 
sign,  442,  602 

Septum,  abscess  of  the  nasal,  1164; 
diseases  of  the  nasal,  1 1 63-6 ;  hsema- 
toma  of  the  nasal,  1164 

Serums,  difference  from  vaccines, 
1189;  dosage  of,  603;  in  acute 
peritonitis,  772 ;  in  scarlet  fever, 
72;  Pane's,  604 

Sex,  in  paranoia,  487 ;  spinal  analgesia 
in  relation  to,  541 

Sexuality,  excessive,  in  dementia, 
971 

Shingles,  caused  by  arsenical  waters 
and  salvarsan,  1258 

Shock,  mental,  635;  remote  effects 
of,  637 ;  surgical,  636 ;  traumatic, 
635 

Shoidder,  dislocation  of,  664;  sub- 
clavicidar,  subspinous,  subglenoid 
dislocation  of,  665;  subcoracoid 
dislocation  of,  664;  subluxation  of 
the,  680 

Sialorrhcea,  causes  of,  207 

Sidis,  hypnoidal  state  of,  1280 

Sidmouth,  value  of  sea-water  baths 
at,  1289 

Sinuses,  artificial  hypersemia  in,  1286; 
diseases  of  the  accessory  nasal, 
1179 

Sinusitis,  acute  frontal,  1183 ;  vaccine 
treatment  in,  1192 

Skiagraphy,  value  in  fractures,  656 

Skiascopy,  1066 

Skin,  affections  of,  in  pregnancy,  840 ; 
arsenical  eruptions  in,  26;  con- 
genital affections  of  the,  1224; 
congenital  syphilis  of,  1230; 
eruptions  due  to  animal  parasites 
of,  1236;  ichthyosis  of,  1225;  in 
diabetes,  1 ;  in  lobar  pneumonia, 
91 ;  in  pulmonary  tuberculosis.  111; 
new  growths  in,  1275;  sarcoma  of 
the,  1277;  three  types  of  ring- 
worm of  glabrous,  1244;  treat- 
ment of  congenital  diseases  of, 
1228;    tubercidar  ulcers  of,   1251; 


tuberculosis  of,  1250;  vegetable 
parasites  in,  1240 ;  verrucose  tuber- 
culosis of  the,  1251;  xerodermia  of, 
1225;  X-rays  in  diseases  of  1312 

Skull,  compound  comminuted  frac- 
ture of,  708 ;  depressed  fracture  of, 
707 ;  fracture  of  base  of,  708 ;  gun- 
shot wounds  of,  607;  injuries  of, 
706 ;  in  rickets,  17 ;  measurements 
of  foetal,  879 

Sleeplessness,  in  pneumonia  of  child- 
ren, 368;  in  puerperal  insanity, 
511 

Smallpox,  complications  of,  51 ; 
hospital  isolation  of,  59;  in  preg- 
nancy, 877;  modern  control  of, 
58 ;  precautions  against  epidemics 
of,  60;  primary  acute  arteritis  in, 
182;  secondary  fever  in,  51;  the 
future  of,  67 ;  vaccination  for,  53 

Smoker's  patch,  (see  Leucoplakia) 

Snow,  treatment  by  carbonic  acid, 
1321 

Sodium  salicylate,  in  rheumatic 
fever,  99 

Sokodu  (see  Rat-bite  fever) 

Solurol,  in  gout,  11 

Somnambulism,  hypnotic,  1279 

Sounds,  table  of,  1368 

Sparking,  a  form  of  high-frequency 
current  called,  1306 

Spas,  chalybeate  water  at,  1292; 
chronic  diseases  at,  1291 ;  gastro- 
intestinal disorders  and,  1292; 
gout  at,  1292 ;  list  of,  and  treatment 
at,  1290-1294;  syphilitic  diseases 
at,  1292 

Spasms,  facial,  312;  glottic,  1215; 
phonic  (dysphonia  spastica),  1216; 
tic  and  habit,  386 

Spasmus  nutans  (gyrospasm),  varie- 
ties of,  397 

Spasticity,  resection  of  posterior  nerve- 
roots  for,  711 

Spectacles,  fitting  of,  1084 

Spectrum,  fortification,  324 

Specula,  Siegle's,  1137 

Speech,  children's  disorders  of,  393; 
defective,  1364;  mechanism  of, 
1368 

Spermatic  cord,  encysted  hydrocele 
of,  828 

Spermatic  veins,  phlebitis  and  throm- 
bosis of  the,  828 

Spermatoceles,  varieties  of,  830 

Spermatocystitis,  gonorrhoeal,  103 

Spine,  caries  of  the,  700,  709; 
curvature  of,  in  rickets,  18 ;  diseases 
of  cord  and,  709 ;  gunshot  wounds 
of  the,  608;  Henle's,  1150;  tumours 
of  the,  710 

Spleen,  abscesses  of,  201 ;  actino- 
mycosis of,  201;  cysts  of,  201; 
diseases  of,  200 ;  enlarged  leukaemic, 
196;  enlargement  of  the,  200; 
erythraemia  of,  201;  "hardbake," 
644;  infarction  of,  201;  inflamma- 
tion of,  200;  in  Raynaud's  disease, 
284 ;  in  rickets,  17 ;  lardaceous 
degeneration  of,  201 ;  leukaemia  of, 
201  ;lymphadenomaof,201 ;  malarial 
201 ;  movable  or  "  wandering," 
201 ;  neoplasm  of,  201 ;  rupture  of, 
202;  syphilis  of,  201;  tuberculosis 
of,  201 ;  X-ray  treatment  of,  195, 
1314 


Splenicuh,  200 

Splenitis,  201 

Spondylitis  deformans,  279 

Spondylose  rhizomelique,  286 

Spondylotomy,  927 

Sponges,  choice  and  preparation  of, 
for  operations,  590 

Spotted  fever  (see  Cerebrospinal 
meningitis,  289) 

Sprains,  of  joints,  659 

Squint  (see  "  Strabismus  "),  1080, 
1125 

Staleness,  in  athletes,  1296 

Stammering,  hypnotism  and,  1282, 
1364 

Staphylococcus,  diseases  due  to,  1245 ; 
in  pericarditis,  372;  pyogenes 
aureus  and  albus  in  infective 
osteomyelitis,  690 ;  pyogenes  aureus, 
in  blepharitis  ulcerosa,  1397 ;  vaccine 
treatment  of,  438 

Status  lymphaticus,  202,  204 

thymicus,  202 

Stenosis,  aortic,  179;  congenital  py- 
loric, 343;  laryngeal,  1216;  mitral, 
179;  tricuspid,  180 

Sterdity,  acquired  and  congenital, 
833 ;  impotence  and,  832 ;  in  the 
young,  middle-aged  and  old,  833; 
X-rays  causing,  25 

Still,  disease  of,  204 

Stimulants,  in  acute  peritonitis,  773 

Stomach,  acute  dilatation  of,  1377; 
acute  gangrenous  gastritis  of,  782; 
atony  of,  1377;  carcinoma  of,  212; 
cardio-spasm,  782;  chemical  func- 
tions of,  432;  examination  of  con- 
tents of,  428 ;  fibromatosis  of,  783 ; 
foreign  bodies  in  the,  781 ;  func- 
tional disorders  of  the,  1377-8; 
hairballsin  the,  782;  "  hour-glass," 
212;  hypo-  and  hyper-chlorhydria  of, 
430;  motive  power  of,  429;  motor 
functions  of,  430;  penetrating 
wounds  of,  781;  rupture  of,  781; 
sarcoma  of ,  2 1 4 ;  secretory  disorders 
of,  1378-81;  sensory  disorders  of, 
1381 ;  syphilis  of,  211 ;  tone  of  the, 
431;  tubercle  of,  211 

Stomatitis,  acute,  206;  aphthous, 
206,  719,  953;  epidemic,  128; 
gangrenous,  206,  719;  mercurial, 
720;  mycotic,  206;  syphilitic, 
720;  ulcerative,  206,  427 

Stovaine  as  a  local  anaesthetic,  536 

Strabismus,  1080;  organic  and 
functional,  1125 

Strangulation,  in  inguinal  hernia,  780; 
intestinal,  1392 

Strathpeffer,  treatment  of  gout  at, 
1292 

Streptococcus,  causing  toxaemic  in- 
sanity, 529;  infections  due  to, 
1246;  in  malignant  endocarditis, 
171;  in  pericarditis,  372;  vaccine 
treatment  in  poisoning  by,  438 

Stricture,  true  urethral,  810 

Stupor,  519  ;  in  encephalopathy, 
26 

Styes  (hordeolum),  1400 

Sugar,  in  diabetic  urine  from  various 
causes,  1 

Suggestion  (see  Hypnotism),  1279 

Sulphonal,  causing  haematoporphy- 
rinuria,  515 

Sulphur  dioxide,  poisoning  by,  30 
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Sunburn  (see  Erythema,  solar,  1233) 

Sunstroke,  21 

Suppuration,  597;  middle-ear,  1145 

Surgery,  dental,  1358;  general  pre- 
parations for,  1034; 

Sutures,  choice  and  preparation  of, 
for  operations,  590 

Sweats,  night-,  in  phtliisis,  110 

Sycosis  (follicular  impetigo),  1245  ; 
X-ray  treatment  of,  1313 

Symbicpharon,  1094  (see  section  on 
Conjunctivatis) 

Symphysiotomy,  921 

Syncope  during  spinal  analgesia, 
541 

Syndrome,  Frolich's  (see  Lipomatosis 
universalis  asexualis  of  Hutchin- 
son), 276 

,>ynovitis,G93 ;  children's  symmetrical, 
095;  suppurative,  694;  svphilitic, 
695 

Syphilide,  arterial,  126;  corymbose, 
616;  medical  aspects  of,  123; 
orbicular,  616;  recurrent,  616; 
seborrhoeic,  616 

Syphilis,   at   puberty,  1042;   cardiac, 
126;    chronic  arteritis  induced  by, 
182;    congenital,    124.    618,    1229; 
congenital  and  acquired,  of  larynx, 
1208;  d'emblee,  614;  dementia  in 
relation  to,  518;  in  bones  and  car- 
tilages,   1230;   inherited,   400;    in- 
sanity  and,  459;   insanity   caused 
by,  459;    kidneys  in,  618;  latent, 
617;   meningitis  of,   711:    nervous 
complaints  due  to,  618 ;  of  lips,  718 
of  liver,  618 ;  of  the  central  nervous 
system,    322;     of    the    face,    715 
of  the  external  ear,   1133;  of  the 
pharynx,     1196;     of    ^-ulva,    975 
pulmonary,    124;   renal,    125;    sal 
varsan  in,  619;  spa  treatment  of 
1292;  splenic,  202;  thrombosis  in 
186;     vascular     sj'stem    in,     618 
visceral,  617;    visceral   manifesta- 
tions  of,    124 ;    Wassermann's  test 
in,  437 
Syringomyelia,  298 
System,    gastro-intestinal,    influenza 
and  the,  86 ;  nervous,  influenza  and 
the,  85;  rickets  and  the,  16 


Tabes  (locomotor  ataxy),  295 
Tachycardia,     cardiac      hypertrophj' 

produced  by,  174;  in  cliildren,  373; 

paroxysmal,  181 
!  renia  solium,  cysticercus  of,  1240 

dipcs,  congenital,  681;  massage  of, 

1343;  paralj-tic,  683 

dma-Morrison,  operation  for  ascites 

l.y.  643 

ly-Sach,  disease  of,  332 

(til.  atToctions  of  the,  722;  caries  in 

children's,  348 ;  cataract  associated 

with  deficicnoy  of  enamel  of,  1106; 

congenital   syphilis   of   the,    1230; 

dental    surgery,    1358;    pyorrhoea 

alveolaris.   1361;  tubercular  gland 

infection  induced  bv  carious,  738 

grinding,  398 

Teichopsia,  in  migraine,  324 
Temperament,  the  neurotic,  386 
Temperature,    a    guide    to    cause    of 

mental   symptoms,    529;    in   lobar 

pneumonia,  90;  in  peritonitis,  224; 

in    scarlatina,    70;    intestinal.    43; 


of  carbonic  acid  snow  is  -  79°  C, 
1321 ;  of  liquid  air  is  -  200°  C, 
1322 

Tendons,  diseases  of  muscles  and,  653 

Teno-synovitis,  suppurative,  653 ; 
tuberculous,  654 

Tenotomy,  of  tendo  Achillis,  682;  of 
tibialis  posticus,  682 

Testicle  (see  Testis) 

Testis,  diseases  and  defects  of,  824r-8 ; 
double  function  of,  827 ;  malignant 
tumours  of,  826;  sclerosis  of  the 
imperfectl}-  descended,  828;  sper- 
matoceles and  hj'drocele  of,  830; 
syphilitic  disease  of,  825;  the 
imperfectly  descended,  827 ;  torsion 
of  the,  828;  tubercular  disease  of, 
826 

Tests,  agglutination  or  Widal,  435; 
choice  of  tuberculin  for,  434;  con- 
junctival tuberculin  (Calmette), 
434;  cutaneous  tuberculin  (von 
Pirquet),  113,  434;  for  abnormal 
secretions  in  urine,242 ;  Gelle'  s,  1 136 ; 
Maddox,  1062;  Moro's,  1250;  other 
serum,  436;  Rinne's,  1136;  Schwal- 
bach's,  1136;  subcutaneous  tuber- 
culin (Koch's),  434;  tuning-fork, 
1136;  Wassermann's,  437 ;  Weber's, 
1136 

Tetanus,  100 

Tetany,  in  rickets,  17;  varieties  of 
— ^Trousseau's,  Chvostek's,  Erb's, 
321 

Thalamus,  lesions  of  the  optic,  301 ; 
results  of  organic  lesions  of  optic, 
385 

Thierschgrafts,  in  varicose  veins,  638 

Thiosinamine,  treatment  of  scars  bj^, 
652 

Thomson,  disease  of,  282 

Thoracotomy,  posterior  mediastino, 
758        - 

Thorax,  infection,  from  breast  cancer, 
of  the,  766 ;  post-mortem  examina- 
tion of  the,  452 

Throat,  affections  of,  at  puberty, 
1040;  infective  conditions  of  the, 
427 ;  suicidal  or  homicidal  cut-, 
737 

Thrombosis,  cerebral,  305 ;  details  of, 
185 ;  in  anaemia,  185 ;  in  chlorosis, 
192;  in  gout,  185;  in  local  infec- 
tions, 186;  in  migraine,  324;  in 
pregnancy,  185;  insanity  caused 
by  cerebral,  460 ;  in  syphilis,  186 ; 
in  tuberculous  appendicitis,  186; 
in  typhoid-pneumonia  and  in- 
fluenza. 186;  massage  in,  1340; 
sinus,  706,  1153 

Thrush  (see  Stomatitis,  mycotic  206) 

Thumb-sucldng  in  children,  397 

Thymus  gland,  asthma  due  to,  202; 
atrophy  of,  202;  disease  of  the, 
202;  enlargement  in  leukaemia, 
196;  hypertrophy  of,  202;  in- 
flammation of,  202;  morbid  con- 
ditions of  various  kinds,  202 ;  per- 
sistent, 202 ;  status  thymicus,  202 ; 
tumours  of  the,  203 

Thyroid  excess,  173,  271 

gland,    action    of    the,     261 ; 

atrophy  of,  262;  hypertrophy  of, 
271;  inflammation  of  the,  739; 
insufficiency  of,  262,  264;  malig- 
nant disease  of,  741 


Thyroid  medication,  269 

Tibia,  avulsion  of,  673 ;  curved,  689 ; 
tubercle  of,  674 

Tic,  315;  abdominal,  387 ;  character- 
istics of,  387 ;  difference  from 
chorea  of,  387;  Gille  de  la  Tour- 
ette's,  397;  imitative,  388;  loco- 
motor, 387;  the  wood-,  1240; 
variability  of,  387 

Ticquers,  389 

Tinea  tonsurans  (ringworm  of  scalp), 
1241 ;    X-ray  treatment  of,  1313 

Tinnitus,  middle -ear  catarrh  with, 
1143;  labyrinthine  deafness  and, 
1157 

Tobacco,  as  a  cause  of  chronic 
arteritis,  183 ;  insanity  caused  by, 
532 ;  poisoning  by,  34 

Tongue,  carcinoma  of,  730;  dermoid 
and  thyroglossal  cysts  of,  730; 
in  diabetes,  2;  injuries  to,  728; 
malformations  of,  730;  neuralgia 
of,  730;  papilloma  of,  730; 
"  Smoker's  patch,"  728;  syphilitic 
disease  of,  617,  729;  -tie,  730;  tuber- 
culosis of,  728 

Tongue-sucking,  298 

tie,  730 

Tonicity,  myocardial,  1377 

Tonsillitis,  in  children,  370;  in 
scarlatina,  71 

Tonsils,  bronchitis  caused  by  hyper- 
troptiied,  357 ;  connection  wath 
quinsy,  1200;  enlarged,  1201; 
for  tumours  of,  732;  modes  of 
removing,  1202;    removal  of,  1202 

Toothache,  in  pregnancv.  839 

Tooth-grinding,  399 

Toxaemia,  95;  drug,  530;  functional 
neuroses  in  children  accounted  for 
by  varioi's  forms  of,  385;  insanity 
caused  b}%  529 

Toxins,  the  myocardium  and,  1378 

Trachea,  sputum  from  the,  422; 
stenosis  of  the,  752 

Tracheoscopy,  mirror,  753;  tracheo- 
tomic,  755 

Tracheostomy,  756 

Tracheotomy,  emergency,  755 

Trachoma,  papillary  and  follicular, 
169,  1089 

Tract,  diseases  and  growths  of  the 
uveal,  1103 

Training,  ailments  of,  1296 ;  physical 
condition  resulting  from,  1295; 
physical  signs  in,  1296;  system  ©f 
athletic,  1295 

Treatment  (see  p.  1421) 

Tremors,  fibrillary,  in  progressive 
muscular  atroph}-,  291 

Trewby,  Dr.,  nasal  apparatus  for  NOo 
gas  introduced  bv,  547 

Tricliiasis,  1398 

Trichophyton  prof  undum  (see  Kerion), 
a  variety  of  ringworm,  1242 

Tropacocaine,  as  a  local  anaesthetic, 
536 

Trophoedema,  chronic,  285 

Tube,  Fallopian,  accessory  ostis  of 
the,  1019;  diseases  of  the,  1019; 
inflammation  of  the,  1019;  new 
growths  of  the,  1022 

Tubercle,  facial,  715;  lupus.  1197; 
of  the  stomach,  211 ;  orbital,  1197 ; 
passive  congestion  in,  1287 ;  pharyn- 
geal, 1197 


TUBERCULIDES 
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Tuberculides,  where  tubercle  is  sus- 
pected cause,  1251 

Tuberculin,  administration  of,  361; 
in  the  treatment  of  tubercular  testis, 
826;  in  tuberculoses,  1252;  re- 
actions of,  434 ;  testing  for  phthisis 
•nith,  113;  tests,  434 

Tuberculoses,  skin  lesions  of  demon- 
strated tubercle  infection,  1251 

Tuberculosis,  acute  miliary,  108; 
as  a  cause  of  chronic  arteritis,  183 ; 
arising  from  contusions  of  joints, 
659;  Calmette's  test  in,  434,  1250; 
children's  caseous,  360;  children's 
medical,  360;  children's  surgical, 
358;  cranial  bones,  708;  cyanosis 
in  pulmonary,  110;  diagnosis  and 
special  treatment  of,  433 ;  etiology 
of  pulmonary,  106;  exercise  in 
pulmonary,  1332 ;  in  pregnancy, 
877;  in  teeth,  1362;  joints,  698; 
Koch's  reaction  for,  434,  1250; 
languor  in  pulmonary,  110;  laryn- 
geal, 1209;  localised,  producing 
pyrexia  only,  442 ;  loss  of  weight  in 
pulmonary,  110;  Moro's  test  for, 
1250;  of  hip-joint,  702;  of  kidney 
and  ureter,  256;  prophylactic 
treatment  of ,  114,360;  sanatorium 
treatment  of  pulmonary,  120; 
splenic,  201;  surgical,  608;  symp- 
tomatology of,  108;  thrombosis 
in,  186;  tuberculin  tests  in,  113; 
urinary,  812;  vaccine  treatment 
in  chronic,  1192;  varieties  of  skin, 
1251;  vesical,  813;  von  Pirquet's 
test  for,  434,  1250 

Tufnell,  treatment  of  aneurysm  by, 
185 

Tumours,  benign  and  malignant,  628 ; 
classification  of,  621 ;  encapsuled,  of 
thyroid  gland,  740;  immediate 
microscopic  diagnosis  of,  771;  in- 
sanity caused  by  cerebral,  459; 
intracranial,  307 ;  intra-ocular, 
1122;  malignant,  of  testis,  826;  of 
cranial  bones,  709 ;  of  external  ear, 
1133;  of  joints,  698;  of  larynx, 
1211 ;  of  lips,  718 ;  of  lymph  glands, 
203;  of  pharynx,  1198;  of  the  eye- 
lids, 1396;  of  thymus  gland,  203; 
of  upper  jaw,  724;  ovarian,  in 
pregnancy,  874;  teratomatous,  627 

Tunica  vaginalis,  diseases  of  the, 
829 

Turbinals,  removal  of  inferior,  1173 
(.see  also  Polypi) 

Tylosis  (keratodermia,  palmaris  and 
plantar),  1226 

Tympanum,  post-mortem  examina- 
tion of  the,  452;  anatomy  of  the, 
1135 

Typhoid,  complicating  pregnancy, 
877 ;  examination  of  f a?ces  in,  433 ; 
jaundice  in,  356;  mistaken  for 
influenza,  85 ;  primary  acute  arter- 
itis in,  182 ;  pyrexia  the  only  symp- 
tom in,  442 ;  thrombosis  in,  186 ; 
Widal's  test  in,  435 

Typhomania,  490 

Typhus,  48;  primary  acute  arteritis 
in,  182 

Ulcers,active  hypersemia  in  caUousleg, 
1288;  acute  gastric,  210;  chronic, 
1310;    corneal,     1096;     dendritic, 


1097  ;  deficient  innervation,  601 ;  clue 
to  deficient  vascularization,601 ;  due 
to  specific  microbic  infection,  601 ; 
duodenal,  223,  783;  "dyspeptic," 
427 ;  electrical  treatment  of  rodent, 
1310;  haemorrhage  in,  784;  labial, 
717 ;  malignant,  601 ;  of  the  mouth, 
427 ;  of  the  tongue,  427 ;  perforating, 
of  foot,  601 ;  perforation  in,  784 ; 
pharyngeal  syphilitic,  1197;  rodent, 
601,  716,  1277;  syphilitic,  601; 
traumatic,  601 ;  tubercular,  1251 ; 
tubercidous,  601 ;  vascular,  of 
cornea,  1095;  vulval  tubercular, 
976;  X-ray  treatment  of,  1315; 
X-ray    treatment  of    rodent,   1315 

Umbilicus,  herniae  at  the,  779 

Uraemia,  acute,  chronic,  and  latent, 
245 ;  in  acute  nephritis,  247 ;  lumbar 
puncture  in,  420 

Ureter,  abnormalities,  injuries,  and 
diseases  of,  800 ;  pyogenic  infections 
of,  253 ;  tuberculosis  of,  256 

Urethra,  ansesthetization  of,  813; 
calculus  of,  814;  carcinoma  of,  976; 
caruncles  of,  976;  chronic  inflam- 
mation of,  814;  diseases  of  female, 
1027-34;  fistulse  of,  817;  mode  of 
examination  of,  813;  prolapse  of, 
976;  retention  of  urine  caused  by 
stricture  of,  810;  rupture  of,  814; 
stricture  of,  815 

Urethritis,  artificial  hypersemia  in, 
1286 ;  electrical  treatment  of,  1311 ; 
gonorrhceal,  101 ;  in  female,  1030 

Uriage,  treatment  of,  in  syphilis,  1292 

Urine,  abnormalities,  242;  albumin 
and  albumose,  in,  243;  at  great 
altitudes,  23 ;  causes  of  retention  of, 
810;  disorders  of,  in  children,  381; 
importance  of  examination  of,  in 
erji:hemata,  1259;  in  acute 
nephritis,  248;  in  chronic  Bright's 
disease,  250;  incontinence  of,  822, 
1032 ;  in  diabetes  mellitus,  1 ;  in 
diabetes  insipidus,  6;  in  gout,  9; 
in  melancholia,  512;  in  nephritis  of 
children,  378 ;  in  osteomalacia,  281 ; 
in  phosphorus  poisoning,  27;  in 
poisoning  by  coal  gas  and  nitrogen, 
29 ;  in  rheumatic  fever,  98 ;  in 
scarlatina,  71 ;  in  typhoid  and  para- 
typhoid, 43;  pigments  in,  244; 
retention  of,  809,  816,  822;  tests 
for  sugar  in,  2 

Urticaria,  drugs  causing,  278,  1260; 
papulosa,  1257;  pharyngeal,  1199; 
pigmentosa,  1257 

Uterus,  abnormalities  in  pregnant 
uterus,  896-905 ;  acute  inversion  of, 
915;  carcinoma  of,  999;  chorion- 
epithehoma  of,  1012;  diseases  of, 
995;  displacements  and  maKor- 
mations  of  pregnant,  871;  fibro- 
myomata  of,  873;  fibrosis  of  the, 
1010;  hour-glass  contraction  of, 
915;  prolapse  of,  985;  subinvolu- 
tion of,  1011 

Uvida,  elongated,  1196 

Vaccination,  53 ;  in  typhoid  fever,  48 : 
Jenner  and,  53 ;  results  of,  58 ; 
statistical  evidence  of  value  of,  55 ; 
the  Dewsbury  system  of,  66;  the 
Gloucester  system  of,  65;  the 
Leicester  system  of,  63 


Vaccine,  acute  peritonitis  treated  by, 
772;  avoidance  of,  in  acute  pros- 
tatitis, 818 ;  cases  suitable  for  treat- 
ment by,  438 ;  choice  and  frequency 
of  dose  of,  439 ;  collection  of  secre- 
tion to  prepare,  1191;  dangers  of 
using,  1190;  definition  of,  1189; 
difference  from  serums,  1189; 
diseases  best  treated  by,  438 ;  dosage 
of,  1190;  immediate  effects  of 
inoculation  of,  437 ;  in  elephantiasis, 
642;  in  furunculosis,  1132;  inocu- 
lation by,  437 ;  in  parenchymatous 
goitre,  740;  in  saprsemia,  septi- 
caemia, and  pyaemia,  602 ;  in  tuber- 
culoses, 1252;  in  tjnphoid,  47; 
modes  of  administration  of,  437; 
nasal  infections  and,  1189 ;  prepara- 
tion of  nasal,  1 190 ;  prophylactic  use 
of,  438 

Vagabond's  disease  {see  Pediculis 
corporis,  1237) 

Vagina,  absence  of,  966;  atresia  of, 
982;  carcinomata  of,  984;  cysto- 
mata  of,  984 ;  development  of,  964 ; 
displacements  of,  984;  foreign 
bodies  in,  983;  injuries  of,  984; 
menorrhagia  due  to  disease  of,  960 ; 
myomata  and  fibromata  of,  984; 
repair  of  laceration  of,  930 ;  sarco- 
mata of,  984 

Vaginismus,  984 

Vaginitis,  electrical  treatment  of, 
1308 ;  senile  and  gonorrhceal,  983 

Varicella  (see  Chicken-pox) 

Varicocele,  cause  and  treatment  of, 
829 

Varix,  aneurysmal,  640 

Veins,  inflammation  of  the  spermatic, 
828;  thrombosis  of  peripheral, 
186;  massage  for  varicose,  1341; 
phlebitis  in,  638 

Verbigeration,  occurring  in  primary 
dementia,  517 

Vernet  les  Bain,  1290 

Vertigo,  from  air  pressure,  23;  in 
encephalopathy,  26 ;  labyrinthine, 
1 156 ;  larj'ngeal,  1216 ;  neurasthenic, 
327 

Vichy,  treatment  of  gastro-intestinal 
disorders  at,  1292 

Visceroptosis  (enteroptosis,  Glenard's 
disease),  229 

Vittel.  treatment  of  renal  affections 
at,  1294 

Voice,  production  of  the,  1357 

Volkmann,  contracture  of,  681 

Volvulus,  intestinal  obstruction 
caused  by,  1393 

Vomiting,  air-pressure  causing,  23 ; 
central,  1378;  hypnotic,  1279; 
in  acute  myocarditis,  167;  in  acute 
peritonitis,  773;  in  disease  of  the 
pancreas,  232;  in  eclampsia  of 
pregnancy,  866 ;  in  peritonitis,  773 ; 
in  pregnancy,  839 ;  reflex  and  toxic, 
1379 

Vulva,  abscess  of,  974;  atresia  of, 
973;  cysts  of  the,  975;  elephantia- 
sis, 975;  gangrene  of,  974;  inflam- 
mation of,  973;  kraurosis  of  the, 
976;  new  growths  of  the,  975; 
pruritus  of,  974 ;  varicose  veins  of. 
973 

Vulvitis,  973 

Vulvo-vaginitis,  gonorrhceal,  105 


WALCHER 
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Walcher,  position  of,  909 

Warts,  electrical  treatment  of,  1309; 

papillomatous,  of  lips,  723;  treat- 
ment of,  by  COo  snow,  1321 
Wassermann,   test   and   reaction   of, 

436 
Wasting,  in  diabetes,  2 
Wave,  static,  1316 
Weakmindedness,     462;     tvpes     of, 

402 
Weil,  disease  of,  128 
Werdnig-Hofifmann, 

gressive  muscular 

291 
Wernicke,   auditory   word-centre   of, 

304 ;  hemiopic  pupillary  reaction  of, 

302 
"  White-leg "    {see    Phlegmasia    alba 

dolens  and    Dio-fcmoral   thrombo- 

|)hlcbitis,  933,  938) 
VVliitlow,    artificial    hypersemia    for, 

599,  1286 
Whooping-cough  {see  Pertussis),  80 
Widal,  test  of,  for  enteric  fever,  436 


type     of     pro- 
atrophy  called, 


Wiesbaden,  treatment  of  gastro- 
intestinal disorders  at,  1293;  treat- 
ment of  syphilis  at,  1292 

Winckel,  disease  of,  356  (e.  g.  Epidemic 
hsemoglobinuric  jaundice) 

Wind-sucking  {see  Aerophagia,  398) 

Witnesses,  medical,  445 

Witselsucht,  460 

Woman,  abnormalities  of  sexual  func- 
tions in,  969 ;  physical  abnormalities 
in,  969;  physical  functions  of,  967; 
psychical  abnormalities  in,  970; 
psychical  functions  in,  967;  the 
sexual  functions  in,  966 

Wood-tick,  1240 

Word-blindness  and  -deafness,  304 

Worms,  round-  (ascaris  lumbricoides), 
355;  tape-  (cestoda),  355;  thread- 
(oxyuris  vermicularis),  354;  whip- 
(trichocephalus  dispar),  355 

Wounds,  Bier's  hyperaemic  treatment 
of  aseptic,  1285;  gunshot,  606; 
infected,  593;  of  iris  and  ciliary 
body,     1098;    of    sclerotic,    1094; 


treatment   of,    587;    treatment   of 

surgical,  590 
Wrist,     fractures,     dislocations     and 

injuries  of  hand  and,  668 
Wynter,  operation  for  ascites  by,  643 

Xanthelasma,  1396 

Xanthoma,  1275;  a  complication  in 
diabetes,  3 

Xerodermia,  complications  of,  1225; 
erythrodermous,  1225;  mild  form 
of  ichthyosis,  1225;  pigmentosa 
(Kaposi's  disease),  1225 

Xerosis,  1094 

X-ray,  diseases  produced  by,  24; 
dosage  of,  1311;  examination  of 
the  intestines  by,  215;  examination 
of  the  stomach  by,  430;  in  lupus, 
1313;  in  lymphadenoma  of  neck, 
739;  physiological  action  of,  1312; 
skin  diseases  and  the,  1312; 
therapeutics  of,  1311 

Zander,  apparatus  and  exercises  of, 
1336 


PRESCRIPTIONS    (QUANTITATIVE) 


i'rescriptions  (quantitative) — 

Acne  vulgaris,  1247;  A.  rosacese, 
1248 

Anaesthesia,  for  local,  537 

Asthma,  powder  for,  141 

Bronchiectasis,  intra-tracheal  in- 
jection, 137 

Bronchitis,  sleeplessness  in  acute, 
132;  morning  cough  in  chronic, 
134 

Broncho-pneumonia,  to  promote 
expectoration  in,  365;  after  ex- 
hibition of  belladonna,  366 

Cancer,  for  pain  in,  1000 

Catheters,  lubricant  for,  823 

Chickenpox,  to  check  itching  in, 
69 

Cholelithiasis,  McCall  Anderson's 
dusting  powder,  240 

Chorea,  to  control  movements  in, 
319 

Constipation,  in  young  children. 
349 

Convulsions,  infantile,  956,  1387 

Cystitis,  for  dysuria  in,  1034 

Diabetes,  to  make  urine  alkaline 
in,  5 

Diarrhoea,  draught  for  a  one-vear- 
old  child,  351 

Kar,  for  irritation  in  external,  1 131 ; 


Prescriptions — 

for     furunculosis     in     external, 

1132;    for    eczema   of   external, 

1132;    for    tinnitus,     1143;    for 

acute    suppuration    of    middle, 

1146 
Eczema,     for     acute,     1255;     for 

chronic,  1256 
Emphysema,  to  promote  bronchial 

secretion  in,  145 
Endocarditis,  of  serum  in,  171 
Enuresis,  in  cliildren,  293 
Eruptions,  itching  in  drug,  1260 
Erysipelas,   for   allaying   irritation 

in,  89 
Heart,    for    flatulence    in    insuffi- 

ciency  of  the,   177;  for  antemia 

in  disease  of,  178 
Influenza,   for   initial  pain   in,   for 

after-depression,  86 
Laryngitis,     in     acute,     1207;     in 

croupous,  1208 
Lichen  planus,  1268 
Lupus,  Brooke's  ointment  for,  1251 
Menorrhagia,  963 
Milk-mixtures,  952 
Neosalvarsan,  for  injection,  619 
Nephritis,  diuretic  in  acute,  249; 
to     reduce     blood-pressure     in 
chronic     interstitial,     251;     for 


Prescriptions — 

oedema     and    scanty     urine     in 
chronic  interstitial,  252,  253 
Nose,  washes  and  sprays  for  the, 

1186 
Paralysis  agitans,  to  arrest  tremor 
of,  319 

Pharyngitis,  in  chronic,  1195;  in 
acute  septic,  1194 

Phthisis,  cough  in,  118;  hemop- 
tysis in,  119 

Pneumonia,  a  febrifuge  for  children, 
368;  for  gastro-enteritis  occur- 
ring in,  368 ;  for  insomnia  in,  95 

Pruritus,  ointment  and  lotion  for, 
796 

Psoriasis,  1271 

Pyelonephritis,  diuretic  in,  255 

Rheumatism,  of  sodium  salicylate 
in,  99 

Rhinitis,  vasomotor,  1187 

Rickets,  to  check  intestinal  catarrh 
and  flatulence,  19 

Salvarsan,  for  injection.  619 

Scabies,  ointment  in,  1239 

SyphUis,  in  children's  inherited, 
401 

Whey-mixture,  infants',  948,  950 

Whooping-cough,  to  check  cough 
in,  82 
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TREATMENT 


Treatment  at  Nauheim,  1301 
Treatment  by — 

Bier's  artificial  hypersemia,  1283 
climate,  1288 
mechano-therapy,  1337 
spa,  1291 
Treatment  of — 
abortion,  855 

accidental  hsemorrhage,  863 
acetylene  gas  poisoning,  30 
acne,  1247 
actinomycosis,  41 
acute  alcoholic  hallucinosis,  39 
acute  and  chronic   prostatitis,  818, 

820 
acute  catarrhal  gastritis,  208-9 
acute  eczema,  1255 
acute  fibrinous  pericarditis,  166 
acute  gastric  ulcer,  211 
acute  mastoiditis,  1149 
acute  middle-ear  suppuration,  1145 
acute  myocarditis,  168 
acute  nephritis,  248 
acute  orchitis,  825 
acute  peritonitis,  771 
acute  rheumatic  endocarditis,  171, 

173 
acute  septic  pharyngitis,   1193 
acute  simple  endocarditis,  170 
acute  urethritis,  102 
Addison's  disease,  190,  262 
adenoids,  1161 
alcoholism,  33 
alopecias,  1274 
amaurotic  idiocy,  335 
amenorrhoea,  978 
ansemia,    secondary,    191 ;    splenic, 

197 
aneurysm,  639,  185 
animal  food  poisoning,  35-6 
anismetropia,  1078 
ankle  injuries,  676 ;    tubercular,  704 
anthrax,  100 
aphakia,  1078 
appendicitis,  777 
arrythmia,  181 
arsenical  poisoning,  27 
arsenuretted   hydrogen    poisoning, 

31 
arterio-sclerosis,  184 
arthralgia,  695 
arthritis,  99,  104,  279 
arthropathy,  696 
ascites,  643 

asphyxia  neonatorum,  941 
asthma,  140 
astigmatism,  1076 
atresia  vagina,  983 
benzol  poisoning,  30 
biliousness,  353 
bladder  diseases,  female,  1030 
bladder  injuries,  809 
boils,  1245 

bones,  syphilis  of,  692 
bones,  tubercular,  691 
bones,  tumours  of,  692 
bradycardia,  182 
breast,  affection  of,  762 
broad  ligament  diseases,  1026-7 


Treatment  of — 

bronchial  obstruction,  139 
bronchi  diseases,  753 
bronchiectasis,  137 
bronchiolectasis,  139 
bronchitis,  133 
bronchitis  in  children,  358 
broncho-pneumonia,  143 
broncho-pneumonia  of  children,  364 
bubo,  643 
bursse,  654 
caisson  disease,  23 
calculi,     pancreatic,     234  ;     renal, 

804 
cancer,  1315 

cancer  of  the  stomach,  213 
cancrum  oris,  606 
carbon  dioxide  poisoning,  30 
carbonic  acid  snow,  1321 
cardiac  hypertrophy,  174 
cardiac  insufficiency  and  dilatation, 

176 
cardio-spasm,  783 
caries,  spinal,  700,  709 
cataract,  1109 
catarrhal  colitis,  219 
cellulitis,  599 ;  pelvic,  1026 
cerebral  abscess,  309 
cerebro-spinal  meningitis,  88 
cervical  ribs,  736 
cervix,  adenoma  of,  997;    rigidity, 

902 
cervix,  diseases  of,  995-1013 
chest,  diseases  of,  759 
chicken-pox,  69 
chloral  poisoning,  30 
chlorosis,  193 
cholelithiasis,  240,  793 
chorea,  319,  376 
choroiditis,  1104 

chronic  catarrhal  middle  ear,   1139 
chronic  gastric  ulcer,  211 
chronic  mastoiditis,  1150 
chronic  orchitis,  825 
cirrhosis  of  liver,  237 
cleft  palate,  727 
coal-gas  poisoning,  29 
cocainism,  34 
colic,  infant,  343 
colitis,  219 
congenital  dislocation  of  the  hip, 

690 
congenital  pyloric  stenosis,  345 
congenital  syphUis,  401 
conjunctivitis,  1085 
constipation,  1053 
constipation  in  children,  349 
convulsions,  infant,  955,  1386 
CO  poisoning,  28 
cord,  haemorrhage  of,  955 
cord,  prolapse  of,  895 
cord,  sepsis  of,  955 
cornea,  herpes  of,  1097 
cornea,  ulcer  of,  1096 
corneal  ulcer,  196 
corns  and  chilblains,  650,  1233 
coxa  vara,  687 
cretinism,  263 
CSg  poisoning,  29 


Treatment  of — 

cystitis,  1034;   gonorrhceal,  103 

cystocele,  865 

cysts,  pancreatic,  235 

dacryoadenitis,  1128 

deafness,  1366 

deciduoma  malignum,  1399 

deep  scleritis,  194 

deformities,  680 

delirium  tremens,  490 

dementia  praecox,  484 

dermatitis,  1235,  1266 

diabetes  insipidus,  4,  7, 

diarrhoea,  218,  351 

diphtheria,  79 

dipsomania,  486 

displaced  internal  semilunar  carti- 

_  lage,  693 
disseminated  sclerosis,  294 
duodenal  ulcer,  223, 
dysmenorrhoea,  981 
ear  diseases,  1132,  1155 
eclampsia  in  pregnancy,  867 
eczema  of  auricle,  1157 
elbow,  injuries  to,  665 
electrotherapeutic,  1303 
elephantiasis,  641,  651,  976 
emphysema,  145 
empyema,  152,  370 
encephalitis,  309 
encysted    hydrocele    of   the    cord, 

828 
endometritis,  995 
enlarged  tonsils,  1202 
enteroptosis,  231 
enuresis,  393 
epigastric  herniae,  779 
epilepsy,  321,  1389 
episcleritis,  1094 
epispadias,  832 
epulis,  723 

equino-varus  and  -valgus,  681 
eruptions,  drug,  1260 
erysipelas,  89,  600 
erythema  infectiosum,  78 
ether-drinking,  34 
eye,  diseases  of,  1400 
eyestrain,  1079 
face,  syphilis  of,  715 
famine  fever,  45 
femoral  herniae,  780 
fever  in  children,  354 
fever,  puerperal,  938 
fibromatosis  of  stomach,  783 
flat  foot,  686 
flatulence,  343,  1381 
foot  injuries,  676 
fourth  disease,  78 
fractured  jaw,  723 
fractures  generally,  658,  1329 
gallstones,  793 
gangrene,  606 
gangrene  of  lung,  146 
genu  valgum,  688 
genu  varum,  689 
glands,  salivary,  733 
glands,  thyroid,  740 
glands,  tubercular,  205,  645 
glanders,  100 


GLAUCOMA 
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PUERPERIUM 


Treatment  of — 
glaucoma,  1120 
Glenard's  disease,  231 
goitre,  exophthalmic,  273,  1314 
gonorrhoea,  102,  104 
gout,  10 

granulosa  rubra  nasi,  1250 
"  gum,"  954 
gums,  diseases  of,  722 
hsemarthrosis,  G94 
ha?matemesis,  214 
hsematocele,  830 ;  pelvic,  1027 
hamatoma  aiu-is,  1157 
hsematoma  of  nasal  septum,  1164 
haematoma  of  sterno-mastoid,  684 
ha;matomyclia,  299 
hsemopliilia,  200 
haemoptysis,  147 
haemorrhage,  post-partum,  913 
haemorrhoids,  798 
haemothorax,  133 
hallux  valgus,  flexus  and   rigidus, 

684 
harelip,  725 
hay  fever.  1192 
head-nodding,  397 
heart,  congenital,  182 
heart,  dilatation  of,  176 
heart,  disease  of,  in  children,  373 
heart,  hypertrophy  of,  174 
heart,  valvular  disease  of,  180 
heatstroke,  21 
hernia  in  children.  1396 
herpes  febrilis,  1267 
herpes  zoster,  1262 
heterophoria,  1080 
hip,  dislocation  of,  690 
hip,  injuries  of,  670 
hip-joint  disease,  702 
Hodgkin's  disease.  277,  1314 
hour-glass  stomach,  212 
liour-glass  uterus,  915 
H._,S  poisoning,  29 
hydramnios,  873 
hydroa   (dermatitis  herpetiformis), 

1266 
hydrocele,  829 
hydrocephalus,  893 
hydronephrosis,  805 
liydropathic,  1351 
hydrophobia,  100 
liydrorrhcea  gravidarum,  873 
hydrothorax,  153 
hyperacidity  of  the  urine,  255 
hypcridrosis,  1313 
liypcrmetropia,  1009 
hyperopia,  1069 
hypertrichosis,  1313 
hypnotic,  1280 
hypospadias,  832 
hvsteria,  493,  1383 
ichthyosis,  1226 
idiocy,  amaurotic,  335 
idioglossia,  305 
impetigo,  1246 
incontinence  of  urine,  822 
indigestion,  infants',  347 
infant,  the  unhealthy,  950 
infantile  paralysis,  391 
influenza,  86 
injuries  of  sclerotic,  1094 
insane,  the,  498 

insanity,  acute  confusional,  477 
insanity,  child-birth,  945 
insanity,  climacteric,  527 
insanity,  puerperal,  509 


Treatment  of — 

intensive  irradiation,  1316 

interstitial  keratitis,  1097 

intestinal  obstruction,  1393 

intussusception,  785 

irido-cyclitis,  1101 

iritis,  1100 

Jacksonian  epilepsy,  321 

jail-fever,  49 

jaws,  injuries  of,  723 

joints,  diseases  of,  660,  693,  723 

joints,  tubercular,  699 

keloid,  1313 

keratitis,  1097 

keratodermia,  1226 

kidney,  movable,  802 

kidney,  tubercle  of,  258,  807 

kidney,  tumours  of,  259 

knee,  injuries  of,  673 

knee,  tubercle  of,  703 

knock-knee,  688,  1343 

Korsakoff's  psychosis,  534 

kyphosis,  714,  1326 

labour,  obstructed,  900 

lardaceous  disease,  253 

laryngismus  stridulus,  1216 

laryngitis,  1192,  1207 

lead  poisoning,  26 

leg,  injuries  of,  673 

leukaemia,  195 

lichen  planus,  1265,  1268 

lips,  affections  of,  717 

liver,  abscess,  780 

liver,  cirrhosis,  237 

locomotor  ataxy,  296 

lordosis,  327 

lung,  abscess  of,  146 

lung,  gangrene  of,  146 

lupus,  651,  1252,  1309,  1313 

lymphadenitis,  159 

lymphadenoma,  277,  1314 

lymphangitis,  642 

lympho-sarcoma,  646 

macrocheilia,  717 

mania,  519 

marasmus,  344 

massage,  1338 

mastitis,  939,  954 

masturbation,  400 

measles,  76 

mediastinitis,  157 

melaena  (infant),  955 

melancholia,  513 

meningitis,  287,  334,  362,  877 

menopause,  1054 

menorrhagia,  963 

menstruation,  retained,  965 

mercury,  poisoning  by,  27 

mctatarsalgia,  683 

metrorrhagia,  963 

migraine,  325 

moles,  715 

molluscum  contagiosum,  125 

morphinism,  34,  1281 

mouth,  719 

mumps,  83 

muscle,  ruptured,  652 

muscle,  tumours  of,  653 

muscle,  -wounds  of,  652 

myasthenia  gravis,  283 

myelitis,  297 

myopia,  1072 

myxa5dema,  269 

naevi,  1227 

naphtha  poisoning,  30 

nasal  polypi,  177 


Treatment  of — 

nephritis  in  children,  380 

nephrolithiasis,  260 

nerves,  injured,  649 

neuralgia,  325 

neurasthenia,  330,  1383 

neuritic  symptoms,  39 

neuroses,  laryngeal,  1213 

neuroses,  nasal,  1187 

night  terrors,  396 

nitrous  oxide  gas  poisoning,  30 

nose,  growths  of,  1189 

nose,  lupus  of,  1169 

nose,  obstructed,  1167 

nose,  septum  of,  1164 

obesity,  10 

obstruction  (intestinal),  1393 

obstruction  (lachrymal),  1128 

occipital  neuralgia,  325 

odontomata,  624,  723 

oesophagus,  diseases  of,  745-50 

ophthalmia,  105 

orbit,  disease  of,  825 

osteomalacia,  281 

osteomyelitis,  691 

otitis  media,  1153 

otosclerosis,  1143 

ovary,  diseases  of,  1018 

palate,  cleft,  721 

palpitation,  181 

pancreas,  calculi  of,  234 

pancreatic  cysts,  235,  1297 

paralysis,  infantile,  391 

paranoia,  489 

paraphimosis,  832 

paratyphoid  fever,  46 

parenchymatous  goitre,  740 

parietal  colitis,  221 

parotitis,  207 

pediculis  corporis,  236 

pediculosis,  236 

pelvic  cellulitis,  1026 

pelvis,  injuries  to,  670 

pemphigus,  1269 

pericarditis  of  cluldren,  374 
pericarditis  with  effusion,  106 

peritonitis,  225 
pernicious  anaemia,  189 

petrol  fumes  poisoning,  27 

pharynx,  732 

phimosis,  831 

phosphorus  poisoning,  27 

placenta  praevia,  865 

pleurisy,  151 

pneumonia,  chronic  interstitial,  145 

pneumonia  in  children,  368 

pneumonia,  lobar,  93 

pneumothorax,  157 

poisoning  by  foods,  35 

Pott's  disease,  709 

pregnancy,  breasts  in,  853 

pregnancy,  diseases  in,  839,  876 

pregnancy,  molar,  856 

pregnancy,  tubal,  1024 

presbyopia,  1077 

prolapsed  uterus,  989 

prostatitis,  818 

pruritus,  1263,  1310,  1313 

psoriasis,  1270 

psychasthenia,  498 

psychosis,  Korsakoff's,  534 

puerperal  insanity,  509 

puerperal  mania  and  melancholia, 

944 
puerperal  sepsis,  932 
puerperium,  the,  1333 


PURPURA 


1423 


X-RAY 


Treatment  of — 
purpura,  199 
pyaemia,  97,  604 
pyelitis,  806 
pyelonephritis,  255 
pyloric  obstruction,  212 
pyonephrosis,  805 
quinsy,  1201 
rabies,  100 
radium,  1318 
rashes,  toxic,  1259 
Raynaud's  disease,  284 
rectal  haemorrhage,  796 
relapsing  fever,  49 
renal  calculus,  803 
retina,  detached,  1115 
rheumatic  fever,  98 
rheumatic  joints,  99 
rheumatic  pericarditis  in  children, 

374 
rheumatism  in  children,  371 
rheumatoid  arthritis,  280 
rhinitis,  1171-5,  1310 
rickets,  19 
ringworm,  1243 
ringworm     and    favus    of     beard, 

1243 
ringworm  and  favus  of  nads,  1244 
ringworm  of  glabrous  skin,  1244 
rodent  ulcer,  716,  1310,  1315 
rubeUa,  77 

sacro-iliac  disease,  703 
salivary  calculus,  735 
salpingitis,  1020 
sanatorium,  120,  1373 
saprsemia,  604 
scabies,  1239 
scalds  and  burns,  631 
scarlet  fever,  73 
sciatica,  318 

sclerotic,  diseases  of,  1094 
scoliosis,  713 
scrofuloderma,  651 
scurvy,  342,  862 


Treatment  of — 

sepsis,  obstetrical,  934 

septicsemia,  97,  604 

skin,  tubercle  of,  1250 

sleeplessness  (children),  398 

smallpox,  53 

spasmus  nutans,  397 

spinal  curvature,  1324 

spine,  caries  of,  709 

spleen,  ruptured,  22 

sprains,  21 

squint,  1127 

staleness  in  athletes,  1296 

stammering,  1282,  1364 

stomach,  various  affections  of,  210, 

781 
stomatitis,  206 
strabismus,  1127 
strophulus  (baby's),  954 
sulphur  dioxide  poisoning,  30 
sunstroke,  21 
symmetrical  svnovitis  of  children, 

695 
syphilis  generally,  126,  618 
tabes,  296 

tabetic  arthropathy,  696 
tachycardia,  181 
talipes,  681 
tenosynovitis,  653 
testis,  syphilis  of,  825 
tetanus,  101 
tetany,  322 
thymic  asthma,  202 
thyreo -glossal  cyst  of  neck,  736 
tic,  315,  389 
•tobacco  poisoning,  34 
tongue,  728 
tonsils,  731 
toxaemia,  97 
toxic  rashes,  1259 
trachea,  753 
tracheotomy,  1221 
trachoma,  1090 
trigeminal  neuralgia,  325,  648 


Treatment  of — 

tubercular  disease  of  the  testis,  826 

tubercular  kidney,  256 

tubercular  laryngitis,  1209 

tuberculides,  590,  1253 

tuberculosis,  360,  114,  433 

tuberculosis,  pulmonary,  116 

tuberculosis,  syphilitic,' 613 

tuberculosis  of  children,  359 

tuberculosis  of  skin,  1252 

tumours  of  larynx,  113 

tylosis,  1226 

typhoid,  46 

typhus,  49 

ulcer,  dendritic,  1097 

ulcer,  duodenal,  784 

umbdical  hernia.  779 

uraemia,  246,  247 

urethra,  976 

urine,  extravasation,  816 

urine,  incontinence,  822,  1032 

uterus,  diseases  of,  995 

uterus,  prolapse.  989 

uterus,  ruptured,  900 

vaginismus,  984 
■    vaginitis,  983 

varicocele,  829 

varicose  veins,  638 

visceroptosis,  231 

voice-production,  1357 

Volkmann's  ischaemic  contracture, 
653 

vomiting,  1379 

vomiting,  pernicious,  869 

vulva,  diseases  of,  974 

vulvitis,  973 

weakmindedness,  462 

whooping-cough,  82 

worms  in  children,  355 

xanthoma,  1275 

xerodermia,  1225 

X-ray,  1311 

X-ray  dermatitis,  1234 

X-ray  diseases,  25 
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